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FOREWORD

This volume is one of a set of five giving key characteristics of Earth-

to-Venus trajectories during the period 1964-1970. This period is

divided into five 120-day launch intervals spaced about 19.2 months

apart. During each interval, trajectory characteristics are given for

flight times of from 70 to 220 days in 2-day steps. Thus each volume

contains 9,120 trajectories.

The applicability of these books may be extended by noting the

8-year cyclic recurrence of Earth-Venus trajectories. Thus trajectories

in 1972 are very nearly identical to 1964 trajectories; 1973 trajectories

are very nearly identical to 1965 trajectories, etc. Simply by updating

the trajectories by 8 years, the results may be reapplied.

It is intended that these books provide trajectory and guidance

analysts with data, in volume, so that they may perform preliminary

design studies, conduct investigations of the properties of ballistic inter-

planetary trajectories, and make interplanetary guidance and orbit

determination analyses. While not exact, these trajectories are suffi-

ciently accurate to be quite useful for the above purposes.

In generating such a large amount of data, it is impossible to check

the correctness of each number. Should the reader detect any errors,

the authors would appreciate being advised.

Companion volumes (Ref. 1) give the characteristics of Earth-

Mars trajectories during the period 1964-1977.
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I. INTRODUCTION

This report presents the results of extensive machine

computations of three-dimensional ballistic interplanetary

trajectories. The analytic model used to represent these

trajectories is based upon two-body, inverse-square, force

field mechanics. A brief explanation of the model is pre-
sented in Section II.

Basically, the trajectories are calculated in two distinct

parts: (1) the heliocentric transfer ellipse and (2) the

launch - planet- centered escape trajectories. Following
these trajectories, differential corrections or error coeff-

cients and guidance and tracking parameters are given.

A. Heliocentric Conic Computation

The heliocentric trajectory is obtained by specifying
the launch date and flight time only. Given these, the

positions of the launch planet on the launch date and the

target planet on the arrival date may be obtained by

interrogating the ephemerides. By assuming the planets

to be massless, a unique heliocentric trajectory may then
be computed which passes through the centers of the

launch and target planets. Though this assumption may

at first seem gross, experience has proved it to be per-
fectly reasonable for this purpose. After the solution has

been obtained by an iterative procedure, the orbital de-

ments, heliocentric position, and velocity vectors at launch

and arrival are computed. Other heliocentric quantities
of engineering interest are also computed.

B. Planetocentric Conic Computation

After the heliocentric orbit is obtained, the launch and

arrival hyperbolic-excess velocity vectors are computed

by subtracting the velocity vectors of the launch and tar-
get planets from the heliocentric launch and arrival veloc-

ity vectors of the probe. The launch hyperbolic-excess
vector is, in fact, the most important result of these com-

putations because it yields the energy and direction of

fire required to achieve interplanetary transfer.

Further computations are done to exhibit properties

of the near-Earth portion of the trajectories. Given the

launch hyperbolic-excess vector, a launch site (Cape

Canaveral), a launch azimuth, and certain properties of

a typical interplanetary boost vehicle, and assuming a

100-nm parking orbit, quantities such as launch time,

injection position and velocity vectors, parking orbit

coast time, and injection time are computed. In essence,

then, approximate trajectories are obtained from the

launch pad to the target. The terminal portions of the

trajectories are assumed to impact vertically on the
target planet.

C. Differential Corrections

To augment the trajectory parameters, differential cor-

rections or error coeffcients relating variations in the

launch hyperbolic-excess velocity vector to variations in

target miss and flight time are computed. Actually, the

variables at launch in these coefficients are the square of

the hyperbolic-excess speed, or vis viva energy C3, and

the declination and right ascension of a unit vector S,

collinear with the outgoing asymptote of the escape

hyperbola. The target variables are the components of

the impact parameter B, defined below, and the flight

time. These coefficients are obtained by a numerical

differencing technique developed by William Kizner
of JPL.

Based upon these error coefficients, guidance and track-
ing parameters are calculated as described below.

D. Mid-Course Guidance

Interplanetary guidance is currently being accom-

plished by determining the orbit of the probe from radio

tracking data and then applying one or more impulsive

velocity corrections to null the predicted target error.

The guidance task closely parallels the trajectory prob-

lem, for it is convenient to define the following guidance
"phases":

1. Planetocentric phase, in which, after the launch

vehicle has placed the probe on its escape hyperbola,
the orbital elements of this trajectory are determined

and the hyperbolic-excess velocity is corrected to
the desired value.

2. Heliocentric phase, in which additional velocity
corrections may be made to correct any error in

orbit determination and/or maneuver execution in
phase 1.

3. Approach phase, in which the probe is in the sphere
of influence of the planet and the final vernier

corrections may be made to trim the results of

phase 2.

The preflight analysis of phase-1 guidance is primarily

concerned with the statistical problem of determining

how much propellant to carry aboard the spacecraft in

VII
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order to correct a "three-sigma" injection guidance error.
These studies are well-documented elsewhere (Ref. 2-4)

and will not be discussed here. Suffice it to say that

correcting the hyperbolic-excess velocity is a reasonably

good approximation to nulling the miss components at

the planet. Such an analysis need only be concerned with

the planetocentrie phase of flight.

The analysis of the heliocentric phase is more compli-

cated, since maneuvers there depend upon errors in

applying the first midcourse maneuver (phase 1). In order

to understand the effect of phase 1 errors, or to specify a

tolerance on them, it is convenient to ask how a unit

error in hyperbolic-excess velocity maps to miss at the

target. This unit velocity error can be thought of as due

to uncertainties in phase-1 maneuver execution and orbit

determination. Conceptually, this analysis can be accom-

plished by letting a unit velocity error trace out a sphere

at the tip of the hyperbolic-excess velocity vector and

observing the semimajor and semiminor axes of the miss

ellipse at the target (only two miss components are

normally of interest). Mathematically, this is done by

simply forming a matrix of the differential corrections,

multiplying this matrix by its own transpose, diagonal-

izing the resulting symmetric matrix, and observing

that the two diagonal terms are the desired semimajor

and semiminor axes of the unit error ellipse. 1 It is easy

to show that if the coordinate system chosen to describe

the target error is collinear with these axes, the rows

of the resulting differential correction matrix (which are

gradient vectors) are orthogonal, and their norms are the

magnitudes of the error-ellipse axes.

The approach guidance phase is not conveniently

treated with this kind of analysis, and is not discussed

further. Here, it can be assumed that the approach

maneuvers are always negligibly small.

E. Orbit Determination

A spacecraft boosted toward Mars or Venus by the

current generation of launch vehicles requires the accu-

racy obtainable using Earth-based radio guidance in order

to accomplish most planet-oriented experiments. The

steps in radio guidance are:

1. Track the transponder signal from the spacecraft

from several stations located at a spread of latitudes

to determine the orbit of the spacecraft.

lit should be apparent to readers familiar with statistical concepts
that this is equivalent to mapping a three-dimensional gaussian
distribution of velocity errors, with unit standard deviation along
each axis, to a two-dimensional gaussian distribution of position
errors at the target.

2. Calculate the velocity changes required to alter the

orbit to pass through the desired region at the target.

The maneuver is then applied with a small rocket

motor; the pointing direction and burning time (of

the velocity increment) are calculated to perfectly
correct the orbit if both the estimate of the orbit

and the application of the maneuver are without

error.

3. Track the spacecraft after the first maneuver for a
sufficient interval to form a new estimate of the

perturbed orbit.

This process of tracking and maneuvering may be

repeated several times to achieve high accuracies at the

target. There is, however, a limit to the process imposed

by our uncertainties in the actual location of the target

planet as well as the unpredictable forces acting on the

spacecraft.

For extremely high accuracy at the target planet, on-

board measurements must be used in conjunction with

the Earth-based tracking in order to further reduce the

above-mentioned uncertainties, It is not the function of

this report to discuss on-board measurement systems but

rather to describe the capabilities of current Earth-based

radio guidance techniques when applied to interplane-

tary trajectories.

An adequate description of the accuracy to which orbits

may be determined and maneuvers executed for the case
of several corrective maneuvers is beyond the scope of

this report. The results presented here may be strictly

interpreted as corresponding to the accuracy capabilities

for a single mid-course maneuver occurring anywhere
between i and 14 days after injection. The relative con-

tribution to the target uncertainty caused by orbit deter-
mination errors and mid-course execution errors depends

directly upon the size of the correction required on a

particular flight. For this reason, then, two error sources
are considered separately. While our results do corre-

spond to the single maneuver case, they are very valuable

in providing a general description of the way in which

these errors vary over the selected set of trajectories.
Such utilization of the results is discussed later herein.

I:. Accuroey of Computations

Extensive accuracy studies were performed to verify

the adequacy of these trajectories for preliminary design
use. Both Mars and Venus trajectories were computed on

the JPL precision-integrating trajectory program using

VIII
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initial conditions obtained from the approximate trajec-
tories contained herein. Of 56 Mars cases run, 29 missed

the target by less than 500,000 kin; 16 missed by between

500,000 and 1,000,000 km; and 5 missed by between

1,000,000 and 1,500,000 km. The worst case missed by

3,500,000 kin. For the flight time errors, 16 varied between

1 and 2 days; 14 varied between 2 and 3 days; and 9 were

greater than 3 days. The worst case was 7.2 days. No

systematic properties of these errors were noted except

that they appear to get worse for the higher-energy
trajectories.

For Venus, the accuracy was considerably better, aver-

aging 322,000-km miss error and 0.67-day flight time

errors. Based on these comparisons, the model used to

generate the trajectories contained herein is considered

to be adequate and the results suitable for preliminary

mission design studies. These results are very useful for

initializing the precision trajectory search program.

When used for the stated purposes, these trajectories
provide an excellent source of data obtained at consider-

ably less time and expense than precision cases.

II. ANALYTICAL MODEL FOR INTERPLANETARY TRAJECTORIES

The analytical model consists of three distinct phases

of two-body motion: (1) an escape hyperbola near the
launch planet, (2) elliptical 2 motion under the attraction

of the Sun, and (3) terminal hyperbolie motion near the
target planet.

A. Heliocentric Motion

Solution of the heliocentric elliptic motion is obtained

first under the following assumptions:

1. The launch and target planets move in orbits about

the Sun as given in the national ephemerides. Their

velocity components are obtained by using two-body
conic formulas, mean orbital elements, and their

tabular positions as listed in the ephemerides.

2. The launch and target planets are massless. Thus

the only force acting on the probe is that of the Sun.

3. The position of the probe at launch into the helio-
centric orbit is the center of the massless launch

planet. Its position at arrival on the heliocentric

orbit is the center of the massless target planet.

2Hyperbolic heliocentric motion is not considered herein.

Thus for solution to the heliocentric phase of motion,

the attractions of the launch and target planets are tem-

porarily disregarded. The primary result to be obtained

from the solution of the heliocentric transfer problem is

the hyperbolic-excess velocity vector relative to the launch
planet.

1. Determination of Planar Orientation

Since the launch and arrival positions of the probe

are assumed to be the centers of the launch and target

planets, they can immediately be determined, given the

launch and arrival s times, by consulting the ephemeris.

Further, the orientation of the heliocentric transfer plane

can immediately be found. Let R_ be the Sun-launch

planet position vector at launch time TL, and let Rp be

the Sun-target planet position vector at arrival time Tp

(Fig. 1). Then, planar orientation is found from the unit

normal W to the plane as follows:

W - RL × R_ (1)
R L Rp sin _v

_Or, for convenience, the launch date and flight time can be speci-
fied.

IX
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K'

vp

TARGET-

PLANET

CENTEF

_PLANE OF

LAUNCH-\ _ /

Fig. 1. Heliocentric transfer geometry

where the angle ,t, is defined below. The inclination 4 i to

the ecliptic plane can be found by

cos i = W. K' (2)

where K' is a unit vector pointing in the direction of the

ecliptic north pole.

2. In-Plane Relations

The heliocentric central angle ,I, (Fig. 1) is also readily

determined by utilizing the positions of the launch and

target planets. This angle may be obtained from

cos'@- RL " Rp (3)
IRLIIRpl

sing, = sgn [(RL × Rp), K'] (1 - cos29)_ (4)

The velocity vector V of the spacecraft anywhere along

its path may be obtained from

V
v = -h- [(w × B) cos r + a sin r] (5)

Here, R is the heliocentric position vector, R---IRI,
and V is the heliocentric speed obtained from

)(2 _1) (6)V = (GMs R a

• In this report, we are interested only in transfers which have the
same rotational motion about the Sun as the planets; thus,
O _ i _ _r/2.

and the path angle I' is found from

[V " ]sinF= (1--e 2)(2a-R) esinv
(7)

In Eq. (6) and (7), GMs is the universal gravitational

constant times the mass of the Sun (-- 2.959122083 X 10-4

au3/day2), a and e are the semimajor axis and eccentricity
of the transfer ellipse, respectively, and v is the true

anomaly of the probe given by

a (1 - e'-') - Rcos v - (S)
eR

3. Lambert's Theorem

Now there are two unknowns in Eq. (5)-(8) which pre-
vent their immediate evaluation. These two unknowns are

the semimajor axis a and the eccentricity e. The deter-

mination of these quantities is the main problem. Battin

(Ref. 5) has shown that the eccentricity is actually a func-

tion of the semimajor axis. Thus it is first necessary to
determine a. The semimajor axis is related to the time of

flight TF by Lambert's Theorem, which states: The trans-

fer time betwecn any two points on an ellipse is a [unction

o[ the sum o[ the distances o[ each point [rom the locus,

the distance between the points, and the semimaior axis

o[ the ellipse. Functionally, the theorem is stated as

TF = TF (RL + ap, C, a) (9)

where the distance C between the launch planet at launch

time and the target planet at arrival time is shown in

Fig. 2 and is obtained from

C = IRp- RLI (10)

Fig. 2. In-plane transfer geometry

Since the time of flight TF and the launch and arrival

positions RL and Rp are knowns, only the semimajor axis
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remains to be found by iterative solution of Eq. (9). After

the semimajor axis a is obtained, the heliocentric veloci-

ties of the probe at launch and arrival time VL and Vp

may be evaluated from Eq. (5) under the conditions

R _-RL and R---= Rp. The path angles PL, I'p and true

anomalies 5 VL, Vp at launch and arrival times may also be

evaluated from Eq. (8) and (7) under the same conditions.

Finally, the desired end result, the hyperbolic-excess

velocity VhL relative to the launch planet may be found

(Fig. 3) by

VhL = VL -- Vl (11)

where Vl is the velocity of the launch planet at launch
time.

Fig. 3. Determination of the hyperbolic-excess

velocity vector VhL

B. Launch Planet Escape Hyperbola

The key result from the solution of heliocentric transfer

is the hyperbolic-excess velocity vector VhL at launch. The

reason for the importance of this vector is that it tells the

direction in which the probe must be traveling relative

to the launch planet when just leaving its gravitational

influence. There are an infinite number of escape tra-
jectories (all hyperbolas) which can have the same

hyperbolic-excess velocity vector. However, only a por-

tion of these are practical for use when related to existing

launch sites and boost vehicle constraints. For example,

it would be ridiculously costly in payload-and imprac-

tical-to shoot a vehicle straight up. Criteria for selection

of a family of feasible escape trajectories are given below.

1. Assumptions

The solution of the escape phase of motion is obtained

under the following assumptions: (1) The probe is acted

on only by the gravitational force of the launch planet,

and (2) the oblateness effects of the launch planet are
neglected.

SThe details of quadrant choice for these angles are found in Ref. 5.

The direction of the asymptote of the escape hyperbola

is found by normalizing the hyperbolic-excess vector V_L.

The injection energy 6 C3 of the escape hyperbola is found

by squaring the hyperbolic-excess speed, or

C3 = VgL (12)

Thus, in contrast to the heliocentric problem, the launch

planet is now "massy," while the influence of the Sun is

neglected. However, the hyperbolic-excess velocity vec-

tors found by solving the heliocentric problem are used

as a starting point to solve the escape problem.

2. Size and Shape of the Escape Hyperbola

As previously stated, only some of the infinite number

of escape trajectories are practical. Two of the practical

aspects of a set of trajectories are the sizes and shapes

of the hyperbolas.

Size is basically determined by the energy C3, which

in turn is a function of boost vehicle capability. For boost

vehicles in use (or shortly to be available) at this writing,

values of energy less than or equal to 25 kmz/sec z are

considered reasonable. The larger the value of energy

that the booster is required to deliver, the smaller the

payload and launch period over which the vehicle may
be fired.

The shape of the hyperbola is determined by its eccen-

tricity, which is a function of both the energy and peri-

focal distance according to

e= 1 +RpC3
GM (13)

where Rp is the perifocal distance and GM is the uni-

versal gravitational constant times the mass of the launch

planet. From Eq. (13) it can be seen that for a fixed peri-

focal distance the eccentricity increases linearly with the

energy. The value of perifocal distance is not arbitrary,

but depends strongly on the boost vehicle trajectory. It

has been shown (Ref. 6) that in the great majority of

cases it is necessary and desirable to use a circular park-

ing orbit as part of the preinjection phase of the escape

trajectory. It is further an interesting fact that the altitude
of the parking orbit determines the perifocal distance.

If h is the parking orbit altitude and R0 is the launch

planet's radius, then, to an extremely close degree of

approximation,

Rp = R o + h (14)

eCs is actually twice the total energy per unit mass, i.e., the v/s
viva integral.

X!
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or the perifocal distance is equal to the launch-planet-

centered radius of the parking orbit. In Ref. 6 it also has

been shown that the lowest possible parking orbit (80-100

nm) allows greatest payload capability. Thus, using

100 nm for the parking orbit altitude, a practical value

of perifocal distance is 6560 km. The perifocal distance

will vary only slightly about this value for other parking

orbit altitudes, or even for direct-ascent-type preinjection

trajectories. Therefore, both the size and shape are essen-

tially determined by the energy alone, which is found

from Eq. (12).

Given the size and shape of the escape hyperbola, its

planar orientation must be determined, and this can be

done by considering two vectors: (1) the direction of the

hyperbolic-excess vector, denoted by a unit vector S, and

(2) a unit vector R_ directed from the center of the launch

planet to the launch site. The vehicle's flight plane will

essentially be determined by these two vectors, as shown

in Fig. 4. A unit normal W to the launch-planet-centered

flight plane is determined by

W= RL×S
LR_ × s l (15)

NORTH POLE

/

LAUNCHER _'_

VERNAL
EQUINOX

I

RL

K W

d

S

Fig. 4. Vehicle flight plane

XII
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with the constraint that the Z component of W is always
positive.

Since R_ is a function of time, according to the rotation

rate of the launch planet, the planar orientation must

continually change. In effect, this says that the launch
azimuth is a continuous function of launch time.

A detailed description of the geometrical aspects of

the launch planet ascent trajectory is not given here but
may be found in Ref. 6.

C. Differential Corrections

The calculation of differential corrections for inter-

planetary trajectories may be accomplished in several

ways and depends on choice of independent and depend-

ent variables. In this report, a numerical differencing

scheme is used. Basically, the independent variables-

the injection energy C_, declination _._, and right ascen-

sion os of the outgoing asymptote S of the escape hyper-

bola-are varied, one at a time, to produce variations in

the dependent variables-the components of the impact

parameter B and the time-of-flight Tr.

The impact parameter B is defined as a vector origi-

nating at the center of the target planet and directed per-

pendicular to the incoming asymptote of the target-

centered approach hyperbola (Fig. 5). The impact param-
eter B is resolved into two components which lie in a

\

PATH OF PROBE

CENTER OF

TARGET BODY S

INCOMING

ASYMPTOTE

Fig. 5. Impact parameter ]3

plane normal to the incoming asymptote S. The orienta-

tions of the reference axes in this plane are arbitrary, but

one is usually selected to lie in a fixed plane. Thus, define

a unit vector T, lying in the ecliptic plane according to

SXK'
T (16)-IS × K'I

where K' is a unit normal vector to the ecliptic plane.

The remaining axis is then given by a unit vector R,
defined by

a = s × T (17)

Figure 6 illustrates the orientation of the R, S, T target
coordinates.

0 T

TARGET

R

ECLIPTIC PLANE"

Fig. 6. The R, S, T target coordinate system

The impact parameter B lies in the R-T plane and has
miss components B-T and B'R. B-T=B-R=0

denotes vertical impact on the target. Thus, B • T, B • R,

and TF are the three target-dependent variables. If Qi
represents a set of generalized independent variables,

such as injection position and veloeity or other con-

venient variables, then the partial derivatives _B • T/_Qi,

_B" R/_Qi, _Te/_Qi are first-order differential corrections

or error coe_cients relating miss at the target and flight

time errors to the independent variables.

A convenient set of independent variables for inter-

planetary trajectories is the vis viva injection energy Cs,

the declination ¢'s, and the right ascension os of the

asymptote of the escape hyperbola. These variables essen-

tially describe the launch hyperbolic-excess velocity vec-
tor since

VhL = (C3) _ (cos _s cos Os, cos _s sin Os, sin _s) (18)

As stated above, the differential corrections are calcu-

lated by a numerical differencing method which uses

Xlll
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quantities obtained from the conic trajectory. The basic

idea is to compute a varied or perturbed trajectory and

then difference it with the reference case. Let primed

quantities denote variables on the perturbed trajectory.

A small variation AVhL in the hyperbolic-excess velocity

vector is equivalent to a small variation AVL in the launch

heliocentric velocity vector. The launch heliocentric

velocity on the perturbed trajectory is, then,

V'L= VL + AVhz (19)

where

AVhL = (C3)_6 A(I) S [ -- sin _s cos ®s, - sin _s sin Os, cos _s] ,

(C3)_ A®s [ -- cos _.s sin ®s, cos _s cos ®s, 0],

-- AC_
2"(C_ [cos _s cos ®s, cos _s sin ®s, sin _s]

where A_I,s,Aos are small angular variations (0.2 deg), and
the energy variation is zxC3 = 0.005 C3.

The semimajor axis a' is obtained from

a' - aL (20)
2 - v_2 RL

GMs

The radial rate RL' is

m Lt}_ v'. RL
a_ (21)

The semilatus rectum p' and eccentricity e' are

p' - (22)
GMs

(e'= l-a, ] (23)

The eccentric anomaly at launch E_, is

a_ h_
sin E'L -- e" (a'GMs)_

,-_1 (1 ---_)cos EL - e'

(24)

The mean anomaly at launch M_ is obtained from

M_ -- E'L -- e' sin E_ (25)

The mean orbital rate n' is

(GMs) _

at3�2

The mean anomaly at the target M_ is

' - n' M' (27)Mp - TF + L

The eccentric anomaly at the target E_ is obtained from

the expansion

, (1) lle'sinE_"lEp = Ep + 1 - e'cosEp" AM -7 (1 --_c-37-sE_)_]aM_

+ 1 F3 e' sin Ep) 2 - (1 - e' cos Ep)(e' cos Ep) 1 AM 3
6 L (1 - e' cos Ep) 5 _]

(28)
if

cos Ep _ 0

or

e cos Ep - 1 + "W(e cos Ep -- 1) 2 -I- (2e sin Ep) AM
E_ = Ep +

e sin Ep

if

where

cos Ep < 0

_xM = M_ - (Ep - e' sin El, )

(29)

P
The true anomalies at launch and the target v_ and vp
are found from

_9 t -- RL

cos vt - (30)
e" R L

0 < v_ < rr if R_ is positive

L < 27r if R_ is negative

cos E_ - e'

cos v_ - 1 - e' cos E_

(1 - e'2)_ sin E_

sinv_= 1-e'cosE_

(31)

The heliocentric central angle ,I,' is

q'= ' ' (32)19p -- 10 L

The angular momentum h' is

h' = RL )< V'L (33)
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The heliocentric position vector at the target is

, [RL

R; = Rp _-_L COS_I" + --

h' × R L

h' R L sin _' ) (34)

where

R; = a' (1 - e' cos E_) (35)

A vector in the direction of perihelion with magnitude e' is

Vg X h' RL
t' - (30)

GMs RL

The heliocentric velocity at the target is

h' (R_ )V'p= -_ × \Rp + _" (37)

The hyperbolic-excess velocity at the target is

vi, = v; - % (38)

The difference between the heliocentric position vectors

on the perturbed and reference trajectories is

AI_ = R_, --Rp (39)

The impact parameter B is

Vhp)VhpB ---- (AR;- ' '
v_

The flight time error is

+ aR;

ATr _ AI_ •V_,p
V_ (40)

The partial derivatives are formed by dividing AOs,
AcI,s, and AC3 into the miss components B" T, B" R, and

flight time error ATe. In addition to the component par-

tials, the quantity _B/_QI is defined by

FP"TY p,.,,/'l. (41)
T_=LkaO,/ +\aO,/ J

The three partials, OB/Oos, OB/O%, OB/OC3, are impor-

tant measures of the error sensitivity of a trajectory.

The effect of uncertainty in the knowledge of the

astronomical unit-to-kilometer conversion factor on target

miss and flight time may be determined by the following
formulae,

from whence

and

0B'T_-2C3 bB'T

aau au _C3

OB.R_ -2C3 bB'R

bau au bC 3

(42)

OB _ 2C3 OB

Oau au _C3
(43)

OTF_--2C3 OTr
Oau au _C3 (44)

where au is the astronomical unit-to-kilometer conversion
factor.

The effect of solar radiation pressure acting on the

probe may also be evaluated as follows: In Eq. (19) let

AVhL = 0, but in Eq. (20), (22), (24), (26), (36), vary GMs

by adding an increment AGMs. This procedure gives rise

to a varied trajectory from which the impact parameter B

and flight time error ATF may be obtained. The partials

_B/_GMs and _Tr/OGMs may then be calculated. Since

the acceleration caused by solar radiation pressure acts

opposite to the gravitational attraction of the Sun, radia-

tion pressure has the effect of decreasing the Sun's gravi-

tational attraction, or decreasing GMs. A decrease,

AGMs- --2.4 X 106km3/sec z corresponds to the solar

radiation pressure acting on a 300-kg spacecraft having

a perfectly reflecting area of 3.6 square meters. Thus the

miss, always being a positive number, is obtained by

AB,p : 2.4 X 106 OB/OGMs, and the corresponding flight

time error is ATF,p =--2.4 × IO_OTF/_GMs, which is
sign sensitive.

D. Mid-Course Execution Accuracy

The effect of mid-course execution errors on target

accuracy can be rather simply described ff it is assumed

that the guidance maneuver is made on the asymptote

of the escape hyperbola and that the velocity errors are

spherically distributed (that is, the three-dimensional

statistical distribution of velocity errors is composed of

three orthogonal, independent velocity errors, each with

the same variance). The mapping of these errors to the

target (Fig. 7) results in a three-dimensional ellipsoid of

position errors, which is the "one-sigma ellipsoid." The

semiaxes are the respective standard deviations of the

position errors. As pointed out above, this ellipsoid can be

thought of as the locus of target errors that results from

a unit velocity error at the mid-course point tracing out
a sphere.

Let the differential corrections discussed above be

expressed in matrix form as

XV



JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

8_'2 8B • R

MAPPING BY

_,. __ _'t_DIFFE R EN TIAL CORRECTIONS

SPHERE OF MIDCOURSE

VELOCITY ERRORS

ELLIPSOID OF TARGET

ERRORS

Fig. 7. The mapping of mid-course execution error

K z

Now define

such that

DB • T ._B • T DB • T
D_s DOs DC3

DB.R DB. R DB. R (45)
--_ Do,_ Dc_

DTF DTF DT._____FF
D_bs DO_ DC_

a Cartesian coordinate system X1,Xz, X3

8X1 = VhLS_s

8X_ = -- (VhL COS%) SOs

8C3

(40)

Then a new matrix F can be

F

f OrlTiC_],

m u

_B • T DB • T DB • T

DB • R DB • R DB • R

aTr DT__.Z DTr
-";- ""T'-

0X1 0X2 0X3

(47)

where

DB • T 1 DB • T

DX1 VhL D_s

DB • T --1 DB • T

DX2 Vhr cos cI,s DOs

DB • T 0B • T

DX_ - 2VhL--DC3

DB *R 1 DB • R

DX_ VhL D_I's

DB • R -- 1 DB • R

DX= Vhc cos %

0B • R DB • R

_ = 2VhL--DC_

DOs

_Tr 1 DTr
--.;..-

OX_ V_L D'_s

OTp _ -- 1 DTr

DXz VhL costs _Os

DTr DTr

DX3 - 2Vhr _DC3

(48)

XVl



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

Let the spherical distribution of midcourse velocity

errors be described in the X1, X2, X3 system as

(49)

where ov will be taken equal to 0.1 meters/sec. The

resultant one-sigma ellipsoid of target errors is described

by the quadratic form,

where

and

8M A-1 8M r = 1 (50)

A = etzvFF r = _-2z )t23

symmetric hz3

(51)

8M : (SB • T, 8B • R, STy)

The elements of the A matrix are:

2[" 1 laB" T_ z 1 (_B" T_ 2Xal : ov -- -- + --

+ 4c,( Tl" l

_12

\--_s ] 4C'L_) \_]J

zF 1 ['_rv_ =

1 (_B- T_ (STr_
c, cos,% \ _e._ / \T_._/

t (aB-R_ _
C3 cos 2q's \ aos /

1 OTI, 2, aTr
C3 cos'_s (_s)-I- 4Cs (-_s) ]

(52)

The quantities in the A mata'ix can be interpreted as

standard deviations (sigmas) and correlation coe_cients

(rhos) according to

_,_.= (X,,)_

o', = (X,,)_

o'_.= (X,3)_

Per = (All)t22)_

Pre = (XH A33)_

k23
Pee - (k,2 X33)_

Then the A matrix becomes

A =

(53)

symmetric

PTP o'F oT

ORr_r__rt (54)

It is often of interest when describing only miss com-

ponents to consider

¢_ = (_ + ¢_)_ (55)

and to diagonalize the upper 2 X 2 portion of the A (the

miss component elements) to get

A* = LAL r =

m

symmetric o_

where the matrix L is given by

(56)
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L

m

cos 0 sin 0 0

--sin 0 cos 0 0

0 0 1

(57)

The angle 0 is positive when turned counterclockwise
from the T axis, and has been chosen such that al _ a2.

This is accomplished by

1 r 2put q (58)

where 0 is in first quadrant if pRr is positive and 0 is in

second quadrant if pRr is negative. Notice that oa -- o_.

The two-dimensional error ellipse described by or1, _2,

and 0 is the projection of all points of the three-

dimensional ellipsoid of position errors (discussed in Sec-

tion IIE) onto the T-R plane, as shown in Fig. 8.

B-R

/
B-T

v

Fig. 8. Projection of three-dimensional error ellipsoid

on the T-R plane

E. Orbit Determination Accuracy

In this section the analytic model used for describing

orbit determination accuracy (tracking error) for inter-

planetary trajectories is discussed, and the factors upon

which the tracking error depends are reviewed. The dom-

inant error sources are defined for the easterly launchings

from Cape Canaveral using tracking coverage supplied

by NASA's Deep Space Instrumentation Facility (DSIF).

Probable generalization to other situations is suggested.

Finally, the method of describing target errors is pre-

sented along with all formulae relating the tracking

errors to the target error parameters chosen.

1. Method of Describing Orbit Determination Accuracy

As discussed in Section IID, the uncertainties in our

knowledge of an interplanetary trajectory are well de-

scribed in terms of the direction and magnitude of the

geocentric hyperbolic-excess velocity vector, VhL. Fig-

ure 9 defines the right-handed Cartesian coordinate sys-

tem we have adopted for describing uncertainties in VhL.

The X3 axis is along VhL; the X_ axis is in the direction of

a positive differential change in asymptote declination

cI,s; and the X2 axis completes the system.

NORTH POLE

X I

xe I

VERNAL EQUINOX T

v

Fig. 9. Orientation of the Xi Cartesian coordinate system

to describe uncertainties in the hyperbolic-excess
velocity vector VhL

Let X represent the vector of velocity errors in the Xi

system just described; 1_ = (8J(1, 8X_, 8X3) r, where T indi-

cates the transpose. The average of any function of X,

f (X), over an ensemble of randomly generated tracking

runs may assist in describing our statistical knowledge

of X based on tracking noise, station location, and physi-

cal constant uncertainties. The ensemble average is

usually written Ef (X) or as f (X). When X has a Gaussian

(normal) probability density function, the distribution

can be described _ completely by specifying EX and
E [(X- X)(X- X)r], the mean and covariance of X,

respectively.

When all parameters influencing our knowledge of
have been considered, EX should be zero and then the

description of our uncertainties in X can be adequately

given by Covar X, defined above. For convenience, the

symbol A/_, for Covar X, is introduced.

[ -]A:k=Covar_(=E (X-X) (X-X) r (59)

XVIII



JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

Note that

/i_ = _X2_X 1 _X2_X2_ _X2_X3_ (60)

is a 3 X 3 real symmetric matrix. The diagonal terms are

the variances of the three components, and the off-

diagonal terms measure the correlation between the three

components.

Before describing how A:¢ has been "mapped" into

target error uncertainties, a discussion is given of the

dependence of A_ upon the relevant factors describing

near-Earth tracking as well as the typical errors assumed

in preparing the estimates given in this report.

2. Accuracy of Near-Earth Tracking

By expressing the accuracy of near-Earth tracking in
terms of X and its associated covariance A_, the depend-

ence upon almost all trajectory parameters has been

eliminated. The remaining relevant trajectory parameters
are listed in Table 1.

Table 1. Trajectory parameters influencing

tracking accuracy

1. Launch site

2. Launch azimuth _,,L .............. Depends on launch time.

3. Injection region ................. Depends on time in parking orbit;

short or long coast less than 1

revolution is current practice.

4. Declination of VAL, _s ........... Depends on target position at

arrival date and injection

energy, Ca.

5, Magnitude of VhL _ Vh_ _ (Ca) ½

Note the limited number of trajectory parameters on

which A_ depends. Table 2 summarizes the key tracking

station parameters which influence accuracy in the geo-

centric tracking phase.

The first three factors listed in Table 2 define the

tracking configuration, whereas the last three are station

performance factors. Usually, tracking accuracy studies

are carried out with the tracking configuration relatively

fixed, and the influence of the station performance factors
are determined.

The final source of tracking error is uncertainty in phys-
ical constants. The influence of GM-Earth errors is some-

what smaller than the above-mentioned errors and should

be reduced to negligible contribution in the next two

years. Sections IIC and IIIC describe how the uncertainty

in the astronomical unit affects the target error; this error

Table 2. Tracking station parameters influencing

tracking accuracy

1. Station locations .............. A spread of latitudes is very
desirable.

2. Total tracking time
3. Tracking data types ........... Range R, range rate/_, and angles

are most commonly taken.

4. Delay in acquiring first data., . Delay is measured from the injection

region as well as station acqui-

sition delays.

5. Tracking data accuracies ....... Expressed in terms of equivalent

uncorrelated noise at a given

sampling rate.

6. Uncertainty in tracking ........ Important when high data accuracies

station locations are available. Longitude errors

usually are most important.

can be important for very long flights, but should also be

reduced to a negligible contribution in the next two years.

Errors in the target's mass cause minor variations in flight

time Tr and negligible effect on B. The last important

target error source currently recognized is the uncertainty

in the effect of the standard solar radiation pressure on

spacecraft trajectory. The source of uncertainty is that

effective reflecting area (largely solar panels) is not per-

fectly known. Techniques for the accurate measurement

of this quantity are currently under development. Our
studies show that unless this error is held below 5% it will

be the dominant error source on many of our flights.
Sections IIC and IIIC describe the calculation of the

standard solar radiation pressure on a typical spacecraft

deriving electrical power from the Sun.

The tracking accuracies reported here are representa-

tive of those available from tracking with the DSIF
stations in South Africa, Australia, and the United States.

Launch azimuths between 90 and 114 deg east of north
were considered. Data accuracies of 0.02 m/sec in/_ and

0.05 deg in angle sampled every 10 minutes were

assumed; no range measurements were assumed. Station
location errors were assumed to be uncorrelated with

standard deviations of 0.001 deg in latitude, 0.0005 deg

in longitude, and 30 meters in radius. Each station was

allowed 10 minutes to acquire the spacecraft transponder,

and tracking was simulated in the first 24 hours so that at

least one pass was available to each station. The transfer

of transmitting assignment from one station to another

(simultaneous transmission was not allowed) followed a

pattern which has been found to be near-optimum.

The A_ matrix used in these calculations was assumed
to be independent of the trajectory parameters listed in

Table 1. This approximation is good for the range of

energies and asymptotic declinations considered to be

XlX
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most feasible. In the future these approximations will be

refined as necessary. The A_ used for orbit determination

accuracy in this report is given in Section IIIE. The target

accuracies calculated here are typical for any reasonable

multistation tracking configuration, with the data types

and accuracies corresponding to this conservative repre-

sentation of DSIF capabilities.

3. Calculation of Target Errors

The representation of tracking accuracy in the geocen-

tric phase in terms of A_, the covariance of the VhL in a

particular rectangular coordinate system, was developed

earlier in this section. In order to express the effect of

these uncertainties in VhL in terms of target error, two

steps must be performed. First, a set of coordinates M1 at

the target planet for expressing the errors (M1 cannot

exceed 3 dimensions) must be chosen. (A convenient set

with desirable linearity properties is the T-R-S. system
defined previously.) The matrix U_, which maps X to the
desired M, is then determined.

M_ = U1X = 8B

8S
(61)

The covariance of M1 is given by

Covar [Mx] = M_M T = U_A_Ur_ = AM, (62)

The determination of U, for the coordinates chosen

follows the lines of Section IID. It is presumed that the

K-matrix is given, where

K z

n m

OB" T OB "T OB"T

3'_z _6)_. _C3

OB.R 3B- R aB- R

a_ _@, _C3

_Tv _Tv _Tv

_(bs _q)s _C3

(45)

By postmultiplying K by

A _-

m

1

VhL

0
m

0

-1

VhL COS qb_

0 2Vhz

(63)

the F matrix is obtained.

F = KA (47)

The F matrix must now be adjusted to transform into the

T-R-S coordinates used for MI. This transformation B

is simply

1 0 0 ]

B-- 0 1 0 (84)

0 0 - Vhp

since 8S = -VhpSTL. Thus our U_ matrix is given by

U_ = B (KA) = BF (65)

Now the mapping given in Eq. (62) to obtain AM, is
applied. Since all of the coordinates of M_ have the same

dimensions (length squared), the one-sigma ellipsoid de-

scribed by the quadratic form

8M1 A_, 8Mar = 1 (66)

has physical significance. The three principal axes of this

ellipsoid are the square roots of the 3-eigenvalues of
the AM, matrix. The formulas used are standard and are

not reproduced here. The projection of the three-

dimensional ellipsoid on to the T-R plane is an ellipse.

Its major and minor semiaxes and orientation of the

major axis are calculated by the same procedure used

in Section IID. It is often convenient to write AM, in an
alternate form:

V 1o'_, PRrarae prsaras

AM_ = PRTaRa r a_ pRsaeas (67)

PTsaa_rr pRsO'sO'R tr_

It can be seen that AM, is completely described by at, a_,
as, prs, pas, prn, because of its symmetry.
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III. EXPLANATION OF TRAJECTORY TABLES

Tabular listings of pertinent quantities of the helio-

centric and planetocentric trajectories, differential cor-

rections, guidance, and orbit determination parameters

are given at 1-day launch date intervals and 2-day flight
time intervals over the selected launch period. The launch

period is selected to encompass the minimum energy
transfer dates obtained from Ref. 7 and 8. A summary

of the characteristics of these trajectories is given in

Ref. 7.

Each trajectory begins with a header giving launch

date, flight time (in days), and arrival date. All the helio-

centric transfer trajectories are calculated assuming launch
into the heliocentric orbit at 0 hours of the launch date

and arrival at 0 hours of the arrival date. Later, however,

when the launch-planet ascent trajectories are computed,

the actual launch times during the launch day for each

launch azimuth are given.

Each page lists four trajectories, each of which is
divided into five basic print groups: HELIOCENTRIC

CONIC, PLANETOCENTRIC CONIC, DIFFEREN-

TIAL CORRECTIONS, MID-COURSE EXECUTION

ACCURACY, and ORBIT DETERMINATION ACCU-

RACY. Each quantity is assigned an identifying alpha-

betic symbol of no more than three letters. The definitions

of the symbols and quantities they represent are given

below. All pertinent quantities are referenced to the

mean equinox and equator, or ecliptic, of launch date.

A. Heliocentric Conic Group

The HELIOCENTRIC CONIC group gives the char-
acteristics of the heliocentric transfer ellipse, such as the

position and velocity vectors at launch and arrival, some

orbital elements, and other quantities of engineering inter-

est. The printout array is as follows:

HELIOCENTRIC CONIC DISTANCE

RL LAL LOL VL GAL AZL HCA SMA ECC INC V1

RP LAP LOP VP GAP AZP TAL TAP RCA APO V2

RCGL GP ZAL ZAP ETSZAE ETEZAC ETCCLP

After the words HELIOCENTRIC CONIC, the helio-

centric arc DISTANCE traveled by the spacecraft from

launch to arrival is printed. The quantities are defined

as follows (all angles are in deg; distances are in millions

of km; speeds are in km/sec):

Line 1

RL, RL = I RL I

LAL, flL

LOL, XL

VL, VL = lEvi

GAL, FL

AZL, EL

HCA, ,I,

SMA, a

the heliocentric radius of the launch

planet at 0 hours of the launch date.

the celestial latitude of the launch

planet at 0 hours of the launch date.

the celestial longitude of the launch

planet at 0 hours of the launch date.

the heliocentric speed of the probe at

0 hours of the launch date.

the path angle of the probe at 0 hours
of the launch date, i.e., the comple-

ment of the angle between the posi-

tion and velocity vectors, RL and VL,

defined by

sin FL -- RL ° VL __ -tr j. -n"

RLVL 2 --FL'_ 2

the azimuth angle of the probe at 0
hours of the launch date, i.e., the

angle, measured in a plane perpendic-
ular to the radius vector RL, between

the projection of the ecliptic north and

the projection of the velocity vector
VL on the plane perpendicular to RL,

defined by

VL • _1

cos _L = -- 0 _ EL _ 2_,
V L cos Y'L

(RL X VL)" W_

sin EL = ]RL X VL]

where W1 = (K' - R_. sin ilL) see ilL,

where the superscript 1 denotes a unit

vector.

the heliocentric central angle, or angle

between the position vector RL, of the

launch planet at 0 hours of the launch

date and the position vector Rp, of the

target planet at 0 hours of the arrival
date. This angle is defined by Eq. (3)

and (4) and illustrated in Fig. 1.

the semimajor axis of the heliocentric

transfer ellipse.
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ECC, e

INC, i

V1, V1 =

Line 2

RP, Rp =

LAP, tip

LOP, Ap

VP, Vp =

GAP, F_

AZP, Y-p

TAL, vL

TAP, vp

RCA, RCA

APO, Ra

V2, V2 =

Line 3

RC, R_

V1

Vp

V2

the eccentricity of the heliocentric

transfer ellipse.

the inclination of the heliocentric

transfer ellipse.

the heliocentric speed of the launch

planet at 0 hours of the launch date.

the heliocentric radius of the target

planet at 0 hours of the arrival date.

the celestial latitude of the target

planet at 0 hours of the arrival date.

the celestial longitude of the target

planet at 0 hours of the arrival date.

the heliocentric speed of the probe at
0 hours of the arrival date.

the path angle of the probe at 0 hours

of the arrival date, defined the same

as FL except that Rp and Vp are sub-
stituted for R_ and VL.

the azimuth angle of the probe at 0
hours of the arrival date, defined the

same as EL except that Rp and Vp are

substituted for RL and VL.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours
of the launch date.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours
of the arrival date.

the perihelion distance of the helio-

centric transfer ellipse. This distance

is printed even though the probe may

not transit perihelion.

the aphelion distance of the heliocen-

tric transfer ellipse. This distance is

printed even though the probe may

not transit aphelion.

the heliocentric speed of the target
planet at 0 hours of the arrival date.

the communication distance, or dis-

tance between the launch and target
planets at 0 hours of the arrival date.

GL, _'L the angle between the launch hyper-

bolic-excess velocity vector VhL and its

projection on the orbital plane of the

launch planet, defined by

W l * VhL 7r 7r

sinYL = Vh L -- 2 _ "_L _ _2

where W, is a unit normal to the

launch planet's orbital plane. This

angle is useful in describing the direc-

tion in which the probe leaves the

launch planet.

GP, yv the angle between the incoming

arrival hyperbolic-excess velocity vec-

tor Vhp, and its projection on the target

planet's orbital plane, defined by

77

sin yp -- Vh p -- "_ _ yp

where W._ is a unit normal to the target

planet's orbital plane. This angle is

useful in determining whether the

probe is approaching from above or

below the target planet. If yp is posi-

tive, the probe approaches from below

-if negative, from above.

ZAL, _L the angle between the outgoing launch

asymptote (or hyperbolic-excess veloc-

ity vector) and the launch heliocentric

radius vector RL at launch time. This

is the Sun-launch-planet-probe angle

and is a good approximation to the

launch-planet-probe-Sun angle as the

probe leaves the launch planet. It is an

important quantity in the design of

attitude control systems which use the

Sun and launch planet as optical ref-

erences. The quantity _L is defined as
follows:

il

COSCL-- VhL R_ O_¢L_
VhL

The next six quantities, all angles, have the same gen-

eral definition. They are important in the design of the

near-target trajectory and are used in determining the
aiming point for interplanetary flyby trajectories. Con-

sider the target-centered geometry of Fig. 10.
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S

t

CENTER OF / _;B N

TARGET ._.,.,,._yL _f.___: •

/'_. I

T

_R

Fig. 10. Generalized geometry for aiming point angles

In this diagram, the reference coordinate system is the

same target R, S, T system defined in Section IIC. A unit

vector NB (subscript B for body) is directed from the tar-

get center to another celestial body. The angular quantity

_B is the angle subtended at the target center between

the incoming asymptote S and the target-celestial body

line NB. Thus

cos _B = S "N, -
Vhp • N_

Vhp

O_-_B_

since

Vh o
S-

Vhp

The angle _B is the supplement of the angle between the T
direction and the projection of NB on the R -- T plane,

defined by

-R • N.

sin _TB-- sin _s 0 _ _s _ 27r

-T • NB

COS_B-- sin_,

These quantities are computed for three celestial bodies:

the Sun (_s and ,/s), the E_rth (_E and 'IE), and the star

Canopus (_c and _c). Thus,

ZAP, _s (or _p) the Sun-target-probe angle. Actually,

this angle should be symbolized ZAS,

but, for historical reasons, is not. This

angle is useful in that it indicates the

direction of the probe's approach to

ETE, _E

ZAC, _c

ETC, T/c

CLP, _p

the target. If _s < _r/2, the probe

approaches from the target planet's

dark side. If _s > _r/2, it approaches

from the light side.

defined as above.

the Earth-target-probe angle. This

angle is useful in locating the Earth

as the probe approaches the target.

defined as above.

the Canopus-target-probe angle.

defined as above.

the angle between the projection of

the incoming asymptote S on the tar-

get planet's orbital plane and the

target-Sun line at arrival time, defined

by

COS O'p = --R z "Spr --TrOop _ 7Tp

sin %= --Spr-(W2 ×R_)

where Spr is the projection of S on the

target's orbital plane given by

S - W2 (S • W_)

S,r = is - w_(s.w_)l

Recall that W_ is the unit normal vec-

tor to the target's orbital plane. This

angle is illustrated in Fig. 11.

t
CENTER OF / S

TARGET__

TOuN / o-p "'"_ S/p,

- R Ip

Fig. 1 1. Definition of _p and yp
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B. Planetocentric Conic Group

The second group, PLANETOCENTRIC CONIC,

gives the characteristics of primarily the launch-planet

ascent trajectories, but also includes the hyperbolic-excess

vector at the target. Injection conditions are given for

three launch azimuths, assuming both short and long

parking orbits. As explained in Ref. 6, there may be two

launch times per day for each launch azimuth, resulting

in a short and long parking orbit. The injection condi-

tions for each set are given in geocentric space-fixed

spherical coordinates and, by assuming a 100-nm parking

orbit altitude and typical boost vehicle trajectory char-

acteristics, the longitude of injection is calculated, along

with the latitude and longitude of ignition of final burn

out of the parking orbit.

A special case may arise when the declination of the

outgoing asymptote of the escape hyperbola is greater

than the launch site latitude (Cape Canaveral). In this

case, owing to geometrical restrictions, it may not be
possible to fire in a symmetrical band of azimuths about

due east, as explained in Ref. 6. This band of restricted

azimuths may eliminate part or all of the selected launch

azimuths, 90, 100, and 110 deg. When this happens,

only those trajectories with permissible azimuths are

printed, in addition to the limiting azimuths, or the most

northerly and southerly azimuths, that are possible.

The ascent trajectory profile is as shown in Fig. 12. Its
characteristics are defined as follows:

_L the longitude of the launch site.

0L the latitude of the launch site.

The values of these quantities for all trajectories con-
tained herein are:

• , = 17 deg

tl = 500see

• 2 = 8 deg

t_. = 100 sec

kl = 14.689 sec/deg

vl = 3.7 deg

Rp = 6560 km

ffL = 28.317 deg

0L = 279.457 deg

An inherent assumption here is that these quantities

are relatively invariant with injection energy. This is a

reasonable assumption and will affect the injection coordi-

nates only slightly.

qh the arc subtended at Earth's center during ascent

from launch into parking orbit.

tl the time from launch to parking-orbit injection.

4,2 the arc subtended at Earth's center during final

burn out of the parking orbit, to injection.

t2 the time of final burn.

k; the inverse parking orbital rate, equal to 1/_,..

vl the true anomaly in the hyperbolic orbit at
injection.

Rp the perifocal distance of the escape hyperbola,
taken equal to the Earth-centered radius of the

parking orbit.

INITIAL _ FINAL BURNING
BURNING_ COASTING

INJECTION

Fig. 12. Ascent trajectory profile

The print array for the PLANETOCENTRIC CONIC

group is:

C3 VHL DLA RAL RAD VEL PTH VHP DPA RAP ECC

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCSTTIM INJ 2LAT INJ 2 LONG
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The quantities are defined as follows (all angles are in

deg; distances are in km; speeds are in km/sec, launch-

injection (L-I)time and parking orbit coast time (PO CST

TIM) are in sec; launch time and injection time are in

hr, min, and sec, GMT):

Line 1

C3, C3

VHL, Vh_

DLA, '_s

RAL, Os

RAD, R----IRI

VEL,V = IVl

PTH, r

VHP, Vhp

DPA, Cbsp

RAP, Osp

ECC, e

the vis viva integral (Moulton),

or twice the total energy per unit

mass, expressed in km2/sec _ and

defined by Cs = V_h_.

the launch hyperbolic-excess

speed.

the declination of the outgoing

asymptote of the escape hyper-

bola defined in Eq. (18).

the right ascension of the out-

going asymptote of the escape

hyperbola defined in Eq. (18).

the launch-planet-centered injec-
tion radius.

the inertial injection speed.

the injection path angle defined

by

sinF= V-R w _r
VR 2 2

the hyperbolic-excess speed at

the target.

the declination of the incoming

asymptote at the target. The ref-

erence coordinate system here is

vernal equinox, Earth equatorial,
mean of launch date

the right ascension of the incom-

ing asymptote at the target. Same
reference coordinates as for ¢'sp.

the eccentricity of the escape

hyperbola.

Line 2

LNCH AZMTH, XL

LNCH TIME, TL

the launch azimuth measured in

a plane tangent to the surface of

the launch planet at the launch

site, positive east of true north.

the launch time. For the range of

launch azimuths given herein,

launch time may cross 0 hours,

L-I TIME, tLi

INJ LAT,

INJ LONG, 0

INJ RT ASC, o

INJ AZMTH, x

INJ TIME, TI

PO CST TIM, tc

or midnight. In this case, the

launch date may be advanced to

the following day for times after

midnight, or it may be retarded

to the previous day for times

before midnight, whichever the
reader wishes.

the launch-to-injection time.

the injection latitude (or declina-

tion _I,).

the injection longitude, measured

positive east of Greenwich, 0 L
0 _27r.

the injection right ascension.

the injection azimuth, or angle

between the projection of the

velocity vector V, on the local

horizontal plane and the projec-
tion of true north on this plane,

measured positive east of true
north.

the injection time. The same

comment applies to this quantity

regarding launch date as applied
to the launch time. However,
both times must be consistent.

For example, if launch time is

on the previous day, injection

time may fall on the launch date

shown, or it may be on the fol-

lowing day.

the coast time in the parking
orbit, in sec.

the latitude of the start of final

burn out of the parking orbit.

the longitude of the start of final

burn out of the parking orbit,

0 --_ O_--_ 2_.

The quantities TI, R, *, O, V, I', X form a consistent set

of injection conditions; i.e., they are the time and the

space-fixed spherical coordinates which can be used to

initialize an integrating trajectory program.

C. Differential Corrections Group

The DIFFERENTIAL CORRECTIONS group is com-

prised of sixteen error coefficients relating variations in
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injection energy Cs, declination _I,s, and right ascension

®s, of the outgoing asymptote of the escape hyperbola,

the astronomical unit, and solar radiation pressure to
variations in the miss components B. T, B • R, and the

flight time. These coefficients are very useful in gaging

the error sensitivity of an interplanetary traiectory. The

printout array for this group is as follows:

DIFFERENTIAL CORRECTIONS

TDE TRA TC3 BAU

RDE RRA RC3 FAU

FDE FRA FC3 BSP

BDE BRA BC3 FSP

The symbols are defined as follows:

Line 1

_B .T
TDE,

_cI,s

_B'T
TRA,

_B'T
TC3,

_C_

_B
BAU,

_au

the partial derivative of the T component

of the impact parameter B, with respect

to the declination of the launch escape

asymptote ffs, in megakilometers/deg.

the partial derivative of the T component

of the impact parameter B, with respect

to the right ascension of the launch escape

asymptote ®s, in megakilometers/deg.

the partial derivative of the T component

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km2/sec z.

the partial derivative of the magnitude

of the impact parameter B, with respect
to the astronomical unit-to-kilometer con-

version factor. This derivative is dimen-

sionless and indicates the target miss

caused by an uncertainty in the value of
the astronomical unit.

Line 2

_B • R
RDE,

_B'R
RRA,

_Os

the partial derivative of the R component

of the impact parameter B, with respect

to the declination of the launch escape

asymptote _s, in megakilometers/deg.

the partial derivative of the R component

of the impact parameter B, with respect

to the right ascension of the launch

_B "R
RC3,

_C3

_TF
FAU,

_au

Line 3

_T_._ZFDE,

FRA, _TF

BSP, AB,p

Line 4

3B
BDE,

_,I,s

_B
BRA,

DOs

_B
BC3, m

_C_

FSP, ATv,p

escape asymptote Os, in megakilom-

eters/deg.

the partial derivative of the R component

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km2/seC.

the partial derivative of the flight time

Tr, with respect to the astronomical unit-
to-kilometer conversion factor. This deriv-

ative has dimensions of sec/km and

indicates the error in flight time caused
by an uncertainty in the value of the
astronomical unit.

the partial derivative of flight time TF,

with respect to the declination of the

launch escape asymptote _'s, in days/deg.

the partial derivative of flight time T_,,
with respect to the right ascension of the

launch escape asymptote Os, in days/deg.

the partial derivative of flight time Tr,

with respect to the injection energy Ca,
in days/km2/seC.

the target miss (in km) caused by solar

radiation pressure acting on a 300-kg

spacecraft having an effective perfectly
reflecting area of 3.6 square meters.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the declination of the launch escape

asymptote ¢s, in megakilometers/deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the right ascension of the launch

escape asymptote Os, in megakilometers/
deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km2 /seC.

the flight time error (in sec) caused by

solar radiation pressure acting on a

300-kg spacecraft having an effective per-
fectly reflecting area of 3.6 square meters.
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D. Mid-Course Execution Accuracy Group

The MID-COURSE EXECUTION ACCURACY group

gives the parameters of the "one-sigma" three-dimensional

ellipsoid of target errors, resulting from a spherically

distributed mid-course guidance execution error with

cryequal to 0.1 m/sec (see Eq. 49). It is assumed here that

a single mid-course guidance maneuver is applied dur-

ing the time the spacecraft is essentially traveling radially
outward from the launch planet. This time is approxi-

mately from several hours to several days after launch

and is a practical period in which to perform a mid-course

maneuver. These quantifies are quoted in the useful R,

S, T coordinate system discussed above.

The print array for this group is:

MID-COURSE EXECUTION ACCURACY

SGT SGR SG3

RRT RRF RTF

SGB R23 R13

SG1 SG2 THA

The quantities are defined as follows:

Line 1

SGT, or

SGR, ok

SG3, o:_

the standard deviation of position errors

along the T axis, in km.

the standard deviation of position errors

along the R axis, in km.

the standard deviation of flight time errors,

in sec.

Line 2

RRT, per

RRF,_r

RTF,_r

the linear correlation coefficient relating

position errors in the R and T directions

(dimensionless).

the linear correlation coefficient relating

position errors in the R direction and flight-

time errors (dimensionless).

the linear correlation coefficient relating

position errors in the T direction and flight-

time errors (dimensionless).

Line 3

SGB, on the square root of the sum of the squares of

oR and or.

_-_, p23

R13, p13

the linear correlation coefllcient of az and

o3 (= or). The same remarks apply to this

number as to pa3, except that the a2 direc-

tion replaces the al direction.

the linear correlation coefficient relating

ol and o3 (-- OF). This number statistically

relates position errors in the ol direction to

flight time errors. If p13 = 1, then a position
error in the ol direction will always be

accompanied by a flight-time error which

is linearly related to that position error;

p13 is dimensionless.

Line 4

SG1, ol

SG2, o2

THA, 0

the semimajor axis of the error ellipse

formed by projecting the three-dimensional

error ellipsoid onto the T-R plane (Fig. 8),
in km.

the semiminor axis of this error ellipse (Fig.

8), in km.

the angle between the T axis and the direc-
tion of the 0.1 axis, measured in the T-R

plane as shown in Fig. 8, in deg.

E. Orbit Determination Accuracy Group

The ORBIT DETERMINATION ACCURACY group

is comprised of 12 numbers which describe the uncer-

tainty in target coordinates due to tracking errors
described in Section IIE. The printout array for this

group is as follows:

ORBIT DETERMINATION ACCURACY

ST SR SS

CRT CRS CST

LSA MSA SSA

EL1 EL2 ALF

The first two lines describe the covariance of M_ by the

method described in Section IIE (Eq. 67):

Line I

ST, 0.T

SR_ 0.R

SS, o-8

the standard deviation of errors in the

coordinate B • T, in krn.

the standard deviation of errors in the

coordinate B • R, in km.

the standard deviation of errors in S,
in kin.
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the linear correlation coefficient relating

errors in B" R to errors in B" T, dimen-

sionless.

the linear correlation coefficient relating
errors in B • R to errors in S, dimensionless.

the linear correlation coefficient relating

errors in B ° T to errors in S, dimensionless.

The third line contains the three semiaxes of the one-

sigma position ellipsoid described by M1A -1M r = 1.

Line 3

LSA, _/rmo_ the largest semiaxis of the position ellip-

soid, in km. (Ema_ is the largest eigenvalue

Of AM_ , iri km2.)

MSA, _ the middle semiaxis of the position ellip-

soid, in km. (r,_ia is the second-largest, or

middle, eigenvalue of AM1, in km2.)

SSA, _ the smallest semiaxis of the position ellip-

soid, in km. (Em_nis the smallest eigenvalue

of AM, , in kmz.)

The fourth line describes the projection of the above

position ellipsoid on the T-R plane. This projection is an

ellipse with major and minor semiaxes and orientation as
described below:

Line 4

EL1 the major semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

EL2 the minor semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

ALF, the angle measured counterclockwise from

the T-axis to the major semiaxis direction,

in deg (0 _ a _ 180 deg).

The A_ matrix used in generating the results for this

report is

100 × 10 -1° 0
A_ = 0 9 × 10 -1°

0 ')

In all cases LSA > > SSA, so that the information con-

tained in lines 3 and 4 of the printout is very useful

in visualizing the error ellipsoid. The general shape

of the ellipsoid is a thin elliptical "pancake." When

MSA < < LSA, the "pancake" degenerates to approach

a pencil shape. By inspecting the "shadow" of the pancake

or pencil shape on the T-R plane, its orientation may be
visualized.

If it is desired to estimate the flight time Tr, this can

easily be done by the relation

1
or F = _{F 8

Vhp

The correlation coefficients between TF and B" T are

those given by CST; those between Tp and B'R are

given by CRS.

IV. CONSTANTS

Constants used in trajectory calculations at the Jet

Propulsion Laboratory are given in Ref. 9. For purposes
of ready reference those constants used in the calcula-

tions contained herein are given below.

Gravitational Constants

1. Sun

GM s --- 2.959122083 × 10 -4 au_/day 2

2. Earth

GM_ = 3.986032 X 10_km_/sec:

Astronomical Unit-to-Kilometer Conversion

Factor
1 au = 149.599 × 10 _km

Earth's Rotation Rate

,oE = 4.1780742 × 10-3 deg/sec

XXV I I I



JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

REFERENCES

1. Clarke, V. C., Jr., Roth, R. Y., Bollman, W. E., Hamilton, T. H., and Pfeiffer, C. G.,

Earth-Mars Trajectories, 1964-77, Vols. I-VII, Technical Memorandum No. 33-100,

Jet Propulsion Laboratory, Pasadena, to be published.

2. Pfeiffer, C. G., Simple Guidance for Deep-Space Booster Vehicles, Technical Report

No. 32-128, Jet Propulsion Laboratory, Pasadena, November 1961.

3. Noton, A. R. M., The Statistical Analysis of Space Guidance Systems, Technical

Memorandum No. 33-15, Jet Propulsion Laboratory, Pasadena, June 15, 1960.

4. Noton, A. R. M., Cutting, E., and Barnes, F. L., Analysis of Radio-Command Mid-

Course Guidance, Technical Report No. 32-28, Jet Propulsion Laboratory, Pasadena,

September 8, 1960.

5. Battin, R. H., "The Determination of Round-Trip Planetary Reconnaissance Trajec-

tories," Journal of the Aero/Space Sciences, Volume 26, No. 9, September 1959.

6. Clarke, V. C., Jr., Design of Lunar and Interplanetary Ascent Trajectories, Technical

Report No. 32-30, Rev. 1, Jet Propulsion Laboratory, Pasadena, March 15, 1962.

7. Clarke, V. C., Jr., A Summary of the Characteristics of Ballistic Interplanetary Trajec-

tories, 1962-1977, Technical Report No. 32-209, Jet Propulsion Laboratory,

Pasadena, January 15, 1962.

8. Clarke, V. C., Jr., Bollman, W. E., Roth, R. Y., and Scholey, W. J., Design Param-

eters for Ballistic Interplanetary Trajectories--Part I, One-way Transfers to Mars and

Venus, Technical Report No. 32-77, Jet Propulsion Laboratory, Pasadena, January

16, 1963.

9. Clarke, V. C., Jr., Constants and Related Data Used in Trajectory Calculations at the

Jet Propulsion Laboratory, Technical Report No. 32-273, Jet Propulsion Laboratory,

Pasadena, May 1, 1962.

Erratum

On page 1965 (launch date, October 3, 1970), flight time 126 has been omitted.

This orbit has a central angle of 180 deg and an indeterminate inclination.
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Earth-Venus Trajectories, 1970

Launch date interval: September 10 to October 19, 1970

This data presentation has been photographically reproduced (enlarged 101_

times) from microfilm generated by computer magnetic tape.
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LAUNCH CAT£ S.EP |H |97q FLIGHT TiME 70°00 ARR1VAL CATE NOV 19 1970

HELIOCENTRIC CONIC

RL 150.64 LAL .00

RP 107.95 LAP -.8Li

RC 41 .530 GL -4.52

PLANE TOCENTRIC CONIC

C3 Z5.314 VHL 5.011

LNCH A;PNTH LNCH TJNE

90.00 7 21 53

90.00 1 ! 59 !

100.00 8 23 45

1{30.O0 13 39 50

110.00 8 53 20

110.OO 15 Z6 44

CI STANCE 173.717

LOL 346.8H VL 24.954 GAL -4.95 A2L 90.91 PICA 74.53 SNA 116.49 ECC .31345H INC .9129 Vl 29.57H

LOP 61.41 VP 36.]25 GAP -17.24 AZP 9(3.24 TAL 191.51 TAP 266.04 RC4 HI.0! 4PO 151 .97 V2 35.105

GP -11.42 2AL 109.81 24P 11.70 ETS 99.51 ZAE 157,87 ETE 339.19 ZAC t_9.99 ETC 260.61 CLP 2.59

CL4 -23.88 R4L 233.58 R&0 6568.0 VEL 12.112 PTH 2.17 VHP 10.769 DP4 -31 .28 RAP 238.92 £CC 1.4166

L-I TINE INJ LAT INJ LONG INJ RT 4SC INJ 42'MTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1410.77 4.63 354.91 100.20 117.97 7 45 24 810.8 8.34 ]48.19

5776.36 26.91 274.91 107.91 99.15 I] 35 17 5176.4 27.90 266.39

1211.09 2.76 339.90 99.16 119.78 8 43 56 611.I 6.70 3]2.63

5451.28 29.04 251.35 108.26 97.44 15 10 42 4851.3 29.76 242.62

1118.28 -1.51 329.51 96.50 124.15 9 11 59 518.3 2.98 323.]I

5116.84 34.04 226.50 108.81 93.32 16 52 1 4516.8 54.13 217.26

OI_5IT DETERNINATION ACCURACY

ST 265.9 SR 422.4 SS 84.7

CRT -.6570 CeS -.4982 CST .9538

LSA 468.0 MS4 192.1 SSA 19.8

ILl 464.7 EL2 182.] ALF 116.94

DIFFERENTIAL CQRI_[CTIONS

TOE .1601 TRA -.5176 TC3 .3194 6AU .1158

RO£ -.3706 RRA -.0440 RC3 -.ILP'Z6 FAU .02516

FOE -.0421 FRA .1949 FC3 -.BEO4 6SP 1934

B0£ .4037 _A .5194 _3 .3421FSP -179

NI0-COURSlE E_ECUTION ACCURACY

SGT 743.0 SGR ,143.1 SG3 77.6

RRT -.2468 _ .2851 RTIr: -.6629

SC_ 865.1 1_3 -.0443 R13 .6732

_I 754.8 SGZ 4_YZ.7 THA 167.7_

LAUNCH DATE SEP 10 1970 FLIGHT TINE 72.00 aRRIVAL CATE NOv 21 1970

HELIOCENTRIC CONIC

RL 150.64 LAL .00

RP 107.91 LAP -.69

RC 42.291 GL -3.74

PLANE TOCENTRI C CONIC

C3 22.860 VHt. 4.781
LNO4 ATNTH LNCH TINE

9O.00 6 59 59

90.00 12 9 52

100,00 8 4 19

100.00 13 48 13

I!0.00 8 37 45

llO.O0 15 31 17

OIST_MqCE 180.486

LOL 346.88 VL 25.Z"29 GAL -4.96 42'1. 90.71NC4 77.74 SNA 117.92 ECC .28977 INC .7105

LOP 64.62 VP _.526 G&P -16.|5 A21= 90.15 TAt. 192.44 TaP 2"!0.19 RCA 83.7_ APO 152.08

GP -12.07 7AL 111.33 ZAP 12.08 ET$ 89.23 ZAI[ 155.56 ETE 3_1.46 ZAC 89.46 ETC 26['/.82

OLA -LP2.77 RAL 23_._ Rl_ 6567.9 VEL 12.010 PTH 2.14 VHP I0.164 OPA -32.21 RaP 240.03 ECC 1.3762
L-I TINE INJ L4T INJ LONG INJ RT aS( INJ A71MTH INJ TINE 130 CST TIN INJ 2 LAT INJ 2 LONG

1443.53 3.58 3_.75 96.68 118.11 7 24 3 843.5 7.32 350.06
5693.64 27.67 Z_._ 104.35 96.27 13 44 46 5093.6 28.25 260.36

1235.91 1.92 340.57 95.76 119.84 B 24 55 635.9 5.87 334.01

5376.49 29.57 245.85 104.55 94.60 15 17 50 4776.5 29.89 237.06

1131.10 -2.00 330.18 93.31 124.13 B 56 36 531.1 2.49 323.98

5054.07 34.18 221.60 104.79 90.43 16 55 31 4454.1 33.86 212.37

ORBIT DETE_INATION ACCUR4CV

ST 273.7 ._q 421.5 SS 75.5

CRT -.6794 CRS -.3600 CST .8938

LSA 470.7 NSA 190.2 SSA 21.1

ELI 469.0 EL2 180.5 ALF 118.38

DIFFERENTIAL CORR[C TIONS

TOE .1619 TRA -.4943 TC3 .3gO0 _J .1_84

R_ -_3514 RRA -.0449 Re3 -.1562 F'AU .0_o_2

FOg -.0281 FRA .1885 FC]-J .0196 6SP

_OIE .3869 BRA .4963 8C3 .4901 FSP -905

NIO-COUR_ E_ECUTIO¢ ACCUR,tCV

SGT 767.7 _ 450.6 SG3 86.9

I_T -.21_7 _ .3211 RTF -.6832

S_ 890.1 _3 -.0393 RI3 .6942

S61 783.3 $62 42"_.7 THA 166.33

Vl 29.578

v2 35.117

CLP .55

LAUNCH CATE S_P 10 1970 FLIGHT TIN[ 74.00 ARRIVAL CATE N_V 23 197O

HELIOCENTRIC CONIC

RL 150.64 LAL .00

RP 107.88 LAP -.51

RC 43.202 GL -2.86

PL_NETOCENTRIC CONIC

C_ _:>0.B01VHL 4.561

LNC.H ATNTH LNCH TIHE

90.00 6 ]7 49

9O.O0 12 Z0 3tq

100.00 7 44 18

10_.00 13 56 51

110.00 8 21 21

110.00 15 36 16

CISTANCE 187.265

LC_. ]46.88 VL 25.480 GAL -5.01 AZL 90.51HC4 B0.96 SNA 119.26 £CC .27629 INC .5129 Vl Z9.57H

LOP 67.84 VP 36.711 GaP -15.10 A_P 90.08 TAL 193.43 TAP 274.39 RCA 86.51 APO 152.21 v2 35.129

GP -12.80 7_L 112.94 ZAP 12._9 ETS 79.65 ZA[ 15].4! ETE 337.62 7AC 88.H4 ETC 261.02 CLP -1.fl4

CLA -21.52 RAL Z50.77 R_C 6567.8 VEL 11.924 PTH 2.12 VHP 9.591 CPA -3].20 RAP 241 .08

L-I TINE INJ LAT INJ LONG INJ RT 4_ INJ A_4TH INJ TIM[ PC) CST TIM INJ 2 LAT

1479.82 2.42 358.78 93.30 118.22 7 2 29 _79.8 6.17
5611.74 28.14 263.03 100.76 93.32 13 54 10 5011.7 28.]0

1265.2_ .92 342.18 92.47 119.88 8 5 23 665.3 4.89

53OI.51 29.B5 240._0 100.85 91.68 15 25 12 4701.5 29.76

1149.11 -2.69 331.12 90.22 124.09 H 40 31 549.1 I.HO

4990.45 34.10 216.64 100.81 87.49 16 59 27 4390.5 35.38

GIFFER[NTI4L CORRECTIONS

TOE .1509 TR4 -.4782 TC3 .4672 B_J .1409

ROE -.3327 RRA -.0463 RC3 -.19_1F_U .02890

FOE -.0101FRA .IB04 FC3-I.Z029 BSP 2194

_0[ .3653 _RA .4_54 6C3 ._067 FSP -2_4

NI0-COUR._ E_ECUTION ACCURACY

S_T 796.6 _ 458.9 SG3 97.1

RRT -.3|48 RI_ .3612 RTI r -.7007

S_B 919.3 R_3 -.0546 R13 .7141
$61 814.7 SC_ 425.9 THA 165.75

ECC 1.3423

INJ 2 LONG

352.11

254.37

335.64

231.49

]24.9Z

207.47

ORBIT 0ETERNINATION ACCURACY

ST 271.3 SR 418.5 SS 67.3

CRT -.6664 CR$ -.1207 CST .7712

L54 464.7 NSA 191.9 SSA 22.8

EL1 464.2 EL2 IH2.4 ALF 118.08

LAUNCH OATE SEP 10 1970 FLI_qT TINE 76.00 ARRIVAL CATE NOV 25 1970

HELIOCENTRIC CONIC

RL 150.64 LAL ,{30

RP 107.84 LAP -.32

RC 44.254 GL -1.87

PLANETOCENTRIC CONIC

C3 19.078 VHL 4.368

LNCH A2')4TH LNCH TIN[
90.00 6 15 33

9O.OO 12 31 23

I(30,00 7 23 55

100.00 14 5 42

110.{30 8 4 24

IIO.OO 15 41 42

_ISTAN_E 194.051

LOt. 346.BB VL 25.707 GAL -5.06 AZL 90.32 H(A 84.18 S_4A 190.52 ECC .26409 INC .3184 Vl 29.578
LOP 71.06 VP _.BSI GAP -14.10 AZP 9O.03 TAL 194.46 T4P 278.64 RCA H8.70 APO 152.35 v2 ]5.141

GP -13.61 ZAL 114.62 24P 14.09 ETS 71.22 ZAE 151.42 ETE 3],6.63 2AC 88.14 ETC 261.22 CLP -].69

OLA -90.14 RAL 229.32 RA0 6567.8.VEL 11.852 PTH 2.|0 VHP 9.049 DPA -34.23 RAP 242.05
L-I TZN[ INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TINE F_ CST TI_ INJ 2 LAT

1519.58 1.14 1.00 g0.11 -118._0 6 40 52 919.6 4.91
5530._ 28.31 257.13 97.21 90.37 14 3 34 4930.9 28.07

1L:_J6.94 -.22 344.02 89.35 119.89 7 45 34 698.9 3,76

5LP26.73 29,87 234.74 97.20 88.76 15 32 49 4626.7 29.38
1172.05 -3.56 332.32 87._6 124.02 8 23 56 572.1 .93

4926.3/i 33.80 211.66 96.93 84.56 17 3 48 4326.4 32.68

DIFFERENTIAL CORRECTIONS

TOE .1433 TRA -.4_7 TC3 .5487 B/4J .1531

ROE -.3144 RRA -.04Lqo RE3 -.2431FAU .03112

FOE .0131 FRA .17D9 FC3-1.41_ 6SP 2330

BOE .3455 BR_ .4612 BC3 .6001FSP -267

NI0-COURSE E_¢ECUTION ACCURACY

SGT 822.1 SGR 46_1.7 SG3 10B.6

RRT -.35_ _ .4055 RTF" -.7174

5GB 946.3 R23 -.0616 R13 .7329

S_1 844.7 SG2 4_6.7 THA 164.57

ECC 1.]140

INJ 2 LONG

]54 .]5

248.47

]37.50

225.97

326.11

202.60

ORBIT OETERNINATION ACCURACY
ST 269.2 SR 413.0 SS 64.4

CRT -.6631CRS .2432 CST .4993

LSA 458.3 MSA 191.1 5SA _4.7

ELI 45H.] EL2 1_1.6 ALF 118.19
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970

LAUNCH DATE SEP IO 1970 FLIGHT TIME 78.00 ARRIVAL CATE NOV 27 1970

HELIOCENTRIC CONIC CISTANCE 200.840

RL 150.64 LAL .0(3 LOt. 346.8P VL 25.914 GAL -5.12 AZL 90.13 14CA 87.40 5NA IZI .70 ECC .253D7 INC .1257 Vl _9.57H

RP 107.81 LaP -.13 L(_= 74.Z8 VP 37.036 GAP -13.14 AZP 90.01 TAL 195.53 TAP Z82.93 RC4 90.90 APO 152.50 vZ 35.1§2

RC 45.436 GL -.7B GP -14.50 ZAL I16.33 TAP 15.64 f'TS 64.07 ZA$" 149.61 [TE 335.51 ZAC _47.34 ETC 2@1 .40 CLP -5.91

PLAN[ TO(ENTR IC CONIC

(:25 17.644 VNL 4.200 CLA -18.64 RAL Z27.89 RA0 6567.7 VEL 11.791 PTH 2.08 VHP 8.536 OP4 -35.36 RAP 242.93 ECC |.29D4
LNO.I 4FHTH LNCH TINE L-I TINK INJ LAT INJ LONG INJ RT AS(: INJ A2't4TH INJ TIE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 5 53 21 1562.64 -.25 3.40 87.12 118.32 6 19 24 962.6 3.53 356.77

90.00 IZ 42 1O 5451.20 28.21 251.30 93.76 87.45 14 13 I 4851.2 27.56 242.70

lOO.OO 7 3,_5 1336.55 -1.50 346.09 86.43 I19.86 7 25 41 736.5 2.49 339.57

I(X][OO 14 14 47 5152.52 29.63 229.24 93.66 85.87 15 40 40 4552.5 28.75 220.54

110.(30 7 47 8 1199.59 -4.61 333.76 84.49 123.91 8 7 7 599.6 -.13 327.55

110.OO 15 47 34 4862.25 33.28 206.73 93.,_0 81.68 17 8 36 4262.2 31.77 197.142

DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY

TOE .1336 TRA -.4397 TC3 .6329 PAU .1650 ._T 846.5 SGR 480.4 SG3 121.4

ROE -.2961 E_A o.O_O RC3 -.2977 FAU .03359 _T -.3_ _ .45_ RTF" -.7326

FOE .0425 FRA .1596 FC3-| .6,182 BSP 2460 _ 975.3 f_3 -.0698 Rl3 .7507

.3248 8RA .4425 BC3 .6994 FSP -_05 ,f_,I 874.7 SG2 4_.9 THA 163.23

LAUNCH OAT[ ,SIEP 10 1970 FLIGHT TINE 80.00

HEL|OCFNTRIC CONIC OISTAI_F 207.627

1_].64 LAL .00 LOL 346.88 VL Z6.1O| GAL -5.18 A_L 89.94 P_,A 90.63 SMA 122.80 ECC .24318

RP 107.77 LAP .06 LOP 77.50 VP 37.177 GAP -12.22 Ai pP 90.00 TAL 196.61 TAP 287.24 RCA 92.94

RE 46.7_ GL .41 GP -13._ ?iLL 118.04 ZAP 17.49 ET$ SB.14 ZAE 147.98 ETE 334.22 ZAC 86.43

PLANE TOCENTRI C CONIC
C3 16.456 VHL 4.057 DLA -17.03 RAL L_'d6.Sl RA0 6567.7 VEL 11.741 PTH 2.07 VHP 8.053 DPA -56.54
LNCH ATMTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT AS(: INJ AZI4TH INJ TIME PO CST TIM

gO.DO 5 31 24 1608.71 -1.74 5.97 84.39 liP.Z? 5 58 13 lOOP.7

90.00 12 53 2 5372.96 27.84 245.61 90.46 84.62 14 '_2 35 4773.0

I(30.00 6 43 0 1377.77 -2.89 348.35 83.75 139.77 7 5 57 777.8

1(30.OO 14 24 8 5079.18 29.15 LP'Z3.84 90._10 83.07 I5 48 47 4479.2

llO.OO 7 29 44 123| .33 -5.81 335.43 81.94 123.74 7 50 16 631 .3

110.00 15 53 53 4798.39 32.54 L::'01.89 89.67 78.91 17 13 51 4198.4

OIFFER1ENTIAL CORRECTIONS NIO-ODURSIE EXECUTION ACCURACY

TOE .1216 TRA -.4216 TC3 .7169 BAU .1765 SGT 869.3 StIR 495.0 SG3 135.7

ROE -.2774 RRA -.0_ RC3 -._'_05 FAU .03635 RRT -.4400 _ .50_6 RTF -.7460

FOE .0795 FRA .1471 FC3-I .9124 BSP 2582 5(,6 IDO0.3 R_3 -.0BOI RI3 .7675

POE .3029 _A .4248 8C3 ._024 FSP -347 S_rl 904.5 ._2 427.l THA 161.72

ORBIT OETERMIN4TION ACCURACY

ST 263.7 SR 404.5 SS 73.2

CRT -.6528 CRS .6129 CST .1217

LSA 449.2 MS4 1_9._ SSA 26._
ELI 447.9 EL2 1_0.4 ALF 117.9_

ARRIVAL DATE NOV 29 1970

INC .0633 Vl 79.57_

APO 152.66 VZ 35.163

ETC 261.56 CLP -H.?I

RAP 243.71 ECC 1.270H

INJ 2 LAT INJ 2 LC_G

2.05 359.34

26._1 237.10

1.O9 _41.83

27.89 215,26

-1.34 329.20

30.67 193.17

CRBIT OETERNINA TION ACCURACY

ST 254.3 SR 39_.6 SS 95.9

CRT -.6319 CRS .83_7 CST -.1790

LS4 437._ MSA 1_.4 SSA 29.3

EL1 432.1EL_ 179.1 ALF 117.34

L4UNCH O4TE 54EP 10 1970 FLIGHT TINE 82.00 ARRIVAL DATE DEC I 1970

HELIO(ENTRIC CONIC

RL 150.64 L4L .DO

107.74 LAP .26

RC 48.150 GL 1.71

PLAN_T(XENTRIC CONIC

C3 15.4PO VHL 3.934

LNO.4 AZMTH LN_H TIME

90.00 5 9 52

go.OO 13 4 4

I00.00 6 2Z 5O

IDO.O0 14 33 46

110.OO 7 12 27

110.OO 16 0 39

CIST4NCE 214.408

LOL 346.HH VL 26.270 G4L -5.24 AZL 89.74 HC4 93.85 SM4 123.81 ECC .23432 INC .2561 Vl 29.57_

LOP 80.73 VP 37.306 GAP -11.35 AZP 90.02 TAL 197.70 TAP 291.55 RC4 94._0 aPO 152.82 v2 35.174

GP -16.60 74L 119.71 ZAP 19.62 ETS 53.26 ZAE 146.51 ETE 332.74 7AC 85.39 ETC 261.70 CLP -1(].6_

CLA -15.32 R4L 225.19 R4C 6567.6 VEL 11.699 PTH 2.06 VHP 7.598 DPA -37.81 RAP 244.36 ECC 1.254H

L-I TII,,_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

1657.68 -3.32 8.70 81.92 118.14 5 37 30 1057.7 .47 2.07

5296.27 27.23 240.08 87.37 81.91 14 32 _O 4696.3 25._3 231.69

1422.22 -4.39 350.80 81.33 119.60 6 46 33 822.Z -.42 344.27

5006.96 28.44 218.59 87.16 80.40 15 57 13 4407.0 26.82 210.16

1266.85 -7.15 337.31 79.63 123.52 7 33 33 666.8 -2.70 331.06

4735.10 31.62 197.18 86.40 76.27 17 19 35 4135.1 _9.41 I_.67
ORBIT DETERMINATION ACCURACY

ST 241.9 SR 376.6 55 130.4

CRT -.5993 CRS .9_66 CST -.343H

LSA 426.0 MSA 1_6.5 SSA 32.0

ELI 410.9 EL2 177.5 ALF 116.32

DIFFERENTIAL CORRECTIONS NI0-COt,_SE EXECUTION ACCURACY
TOE .I077 TRA -.4042 TC3 .7977 BAU .1877 SGT 889.5 5G_ 513,4 ,SG3 151.7

_E -.2579 I_A -.0547 RC3 -.4321 FAU ,0394_ _T -.4860 _ .SC_l RTF -.7576

FoE .1250 FRA .1332 FC3-2._47 BSP 2700 5GB 1027.0 1_3 -.0919 Rl3 .7834

PC[ .Z795 _R4 .4079 6C3 .go72 FSP -395 S_I 933.9 SG2 427.3 THA 159.96

LAUNCH DATE SEP 10 1970 FLIGHT TINE 84.00 ARRIVAL CATE

HELIOCENTRIC CONIC 0ISTaNCE _I .181

RL 150.64 LAL .00 LOL 346.88 VL 26.42Z GAL -5.30 AZL 89.55 PI_A 97.08 SI4A 124.74 ECC .22644 INC .4495

RP 107.71 LAP .45 LOP 83.96 VP 37.4Z2 GAP -lO.Sl AlP 90.06 TAL 198.78 T4P 295.86 RCA 96.50 APO 152.99

RE 49.661 GL 3.09 GP -17.P3 ZAL 121.32 ZAP 21.99 ET5 49.24 7AE 145.22 ETE 331.05 7AC _4.23 ETC 261._2

PLANE TOCENTRIC CONIC

C3 14.6P5 VHL 3.P32 DLA -13.53 RAL ,_P_3.9_ RAO 6567.6 VEL ll.665 PTH 2.05 VHP 7.17! 0PA -39.17 RAP 244._7
LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASwC INJ A;_4TH INJ TIME PO CST TIN INJ 2 LAT

90.00 4 4P 53 1709.07 -4.9_ 11,59 79.76 117.91 5 17 22 1109.1 -1.19

9_.00 13 15 lP 5221.25 26.40 2_.75 P4.55 79.37 14 42 19 4621.3 24.66

IC_.00 6 3 8 1469.52 -5.98 353.42 79.20 119.34 6 27 37 869.5 -2.02

100.00 14 43 44 4936.04 27.53 213.51 P4.29 77.P7 16 6 0 4336.0 25.5fl

110.00 6 55 26 1303.69 -8.61 339._ 77.59 123.21 7 17 12 705.7 -4.1_

110.OO 16 7 55 4672.63 _.52 19_.65 83.43 73.79 17 25 48 4072.6 27.99

DIFFERENTIAL CORRECTIONS MIO-COURS_ EXECUTION ACCURACY

TOE .0_42 TRA -.3956 TC3 .85Ol BAU .1946 56T _.3 S,GR 533.8 $63 16,q.6

ROE -.2361 RR4 -.0563 RE3 -.51OO FAU .04255 RRT -.5128 RR$" .6111 RTF -.7587

FOE .IP63 FRA .1237 FC3-2.5O84 8SP _630 _ 1046.7 R_3 -.12'03 RI3 .7925

BOE .2507 BRA .3996 BE3 .9914 FS_ -437 S(,1 952.9 ._2 433.0 TH4 158.42

C:EC 3 1970

Vl 29.57H

v2 35.184

CLP -13.09

ECC 1.2417

INJ 2 LONG

4.94

226.51

346._6

205.25

333.09

I_4.36

ORBIT DETERMINATION ACCURACY

ST 222.6 SR 354.2 SS 179.7

CRT -.5065 CRS .964_ CST -.3643

LS4 413.2 MSA 1_.2 SSA 34.5

ELI 377.6 EL2 1_0.0 ALF 113.23
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL 5. 1970_

LAUNCH DATE _P 10 1970 FLIGHT TIN[ 86.00 ARRIVAL CATE CEC 5 1970

HELIOCENTRIC CONIC

RL J50.64 LAL .DO

RP 107.68 LAP .64

RE 51.763 GL 4.56

PLANETOCENTRIC CONIC

C5 14.047 VHL 3.748

LNCH AZMTH LNCH TIN[

90.00 4 Z8 79

90.00 13 26 48

1_.00 5 43 55

100.00 14 54 4

110.00 6 _ 48

II0.00 16 15 40

CIST41_E Z77.942

LOL 346.88 VL 26.558 GAL -5.36 J?L 89.35 HCA 100.31 5N4 I75.59 ECC .Z1943 |NC .6456 Vl 29.57H

LOP 87.19 VP 37.528 GAP -9.70 ATP 90.12 TAL 199.84 TAP 300.15 RC4 98.03 APO 153.15 vZ 35.193

GP -19.19 7AL 122.84 7AP 24.61 ITS 45.88 ZA£ 144.07 KTE 329.10 ZAC HZ.92 KTC 261.91 CLP -15.71

DLA -11.66 RAL 222.85 RAO 6567.6 V[L 11.638 PTH 2.04 VHP 6.773 CPA -40.63 RAP 245.19 ECC 1.7312
L-I TINE INJLAT INJ LONG INJ RT A_ INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LA T INJ 2 LONG

1762.79 -6.66 14.61 77.90 117.59 4 57 52 1162.8 -2.97 7.94

5147.87 25.37 229.62 82.00 76.99 14 52 36 4547.9 23.33 221.54

1519.42 -7.65 556.Z0 77.37 118.99 6 9 14 919.4 -3.71 349.61

4866.48 26.44 2138.63 81.71 75.53 16 15 10 4266.5 74.19 200.55

1_47.55 -10.16 _41.63 75.84 122.82 7 1 15 747.5 -5.76 335.79

4611.11 29.27 188.30 80.76 71.49 17 32 31 4011.1 26.46 180.74
OIFFERENTIAL _CTIONS NID-C_ [XECUTION ACCURACY

TD£ .0750 TRA -.5725 TC5 .9564 BAU .L_g2 `%T 91B.6 ,_R 566.5 $63 189.1

ROE -.Z146 RWA -.OEOZ RC5 -.6055 FAU .0465Z RRT -.5775 _ .6716 RTF -.7749
FOE .Z481 FRA .1_ FC5-2.8671 8SP _ ._ |079.5 _5 -.I|_M R15 ,8154

60E .2273 8RA ,3773 BC5 1.11359 FSP -508 ,%1 9g0.5 S6Z 429.1 THA |55.52

LAUNCH OATE S_P 10 1970 FLI_T TINE 88.00

H[LIOCENTRIC C_IIC 0ISTANC[ 234.689

RL 150.64 LAL .00 LOL 546.88 VL 26._ GAL -5.42 ATL 89,|5 _ 105.54 ,_44 1_6.57 £CC .21325

RP 107.65 LAP .82 LOP 90.42 VP 57.622 GAP --B.92 AZP gO.ZD TAL L_0.86 TAP _04.40 RCA 99.42

RC 52.948 GL 6.12 GP -EO.TO 7JU.. 124.25 ZAP 27.46 ETS 45.04 Z_E 145.05 ETE 3_6.88 ZAC 81.45
PLANETOCENTRIC CON|C

C3 13.543 _ 5.6BOOLA -9.74 RAL221.B7 RAO 6567.5 VEL 11.616 PTH 2.04 VHP 6.405 DPA -42.21
LNCH A_PNTH LNCH T|NE L-I T|NE INJ L.AT INJ _ |NJ RT AS_ |NJ A_4TH INJ TINE i_ CST TIN

90.00 4 g 48 1818.51 -8.41 17.78 76.36 117.14 4 39 7 1218.5

90.00 13 38 41 5076.16 24.18 224.?0 79.76 74.80 15 5 17 4476.2

100.00 5 25 21 157J.55 -9.34 559.12 75.87 118.52 5 51 53 971.6

100.00 15 4 49 4798.55 25.E0 E03.95 79.44 73.56 16 24 48 4198.4
110.00 6 L_Z 41 159| .99 -11.79 544.04 74.40 12E.32 6 45 53 792.0

II0.00 16 23 58 4550.68 27.89 184.15 78.43 69.38 17 59 49 3950.7

DIFFER[NTIAL CO_[CTI_ NID-V_URSE EXECUTION ACCURACY

Tl_ .0566 TRA -.5_)5 TC5 ._ _LU .2195 ,%T _75.5 _ 604.0 ,%5 210.5

ROE -.1892 RRA -.06Ze RC5 -.7036 FAU .05054 RRT -.61BO _RF .7250 RIT" -.7797

FOE .3290 FRA .(_165 FC5-3.2]O4 OSP _'25 S(_ |]05.2 R_5 -.1553 R15 ._278
_0E .1975 _RA .5647 8C5 1.2115 FSP -57_ ,%1 |0|7.2 _ 452.1 THA 152.72

ORBIT _ETERNINATION ACCURACY

ST E_9.8 SR 329.5 SS _76.8

CRT -.4772 CRS .9776 CST -.4154

LSA 412.5 NSA 180.3 SSA 37.5

ILl 349.9 EL2 173.6 ALF IIZ.82

ARRIVAL CATE DEC 7 1970

INC. .8459 Vl 29.578

APO 153.32 V2 35.707

KTC 261.96 CLP -18.46

RAP 245._0 ECC 1.2229

INJ 2 LAT INJ 2 LONG

-4.70 11.06

21.86 216.80

-5.46 352.49
22.68 196.O6

-7.44 337.64

24.83 176.30

ORBIT 0£TERNINATION ACCURAC_

ST 193.D SR 296.5 SS 287.0

CRT -.3712 CR5 .9817 CST -.3658

LSA 418.4 NSA 176.0 SSA 39.4

ELl 309.3 £L2 171.8 ALF 109.98

LAUNCH CA TE SEP 10 1970 FLIGHT TIN[ 90.00 ARRIVAL CAT[ CEC 9 1970

H_ELI(XENTRIC CONIC

RL 150.64 LAL .00

RP 107.63 LAP l.Ol

RC 54.707 GL 7.76

PLAMETOCENTRIC CONIC

C3 13.157 VHL 3.627

LN_H ATMTH LN_H TINE

90.00 3 49 51

9(_ .00 13 51 1

I00.00 5 7 28

100.00 15 16 5

110.OO 6 7 11

II0._0 16 32 52

LOL 346.88 VL 26.788 GAL

LOP 93.65 VP 37.707 GAP

CP -22.38 7AL 125.46 7AP

CISTANCE 241.420

-5.47 AZL 88.95 PICA 106.77 SMA 127.07 ECC .20781 INC 1.0518 VJ 29.578

-8.18 ATP 90.30 TAL 2131.83 TAP 308.60 RCA 100.66 APO 153.48 v2 35.Z10

_0.55 ETS 40.58 ZAE 142.13 ETE 324.34 ZAC 79.80 ETC 261.96 CLP -21.36

CLA -7.76 RAL 221.04 RAC 6567.5 V[L 11.599 PTH Z.O3 VHP 6.063 CPA -43.91 RAP 245.17 ECC 1.7165

L-Z TIN_ INJ LAT ]NJ LCNG INJ RT A_ INJ AZNTH ZNJ TIN_ PC) CST TIM INJ Z LAT INJ 2 LONG

1876.11 -I0.18 21.08 75.16 116.57 4 21 7 1276.1 -6.53 14.30

_06.00 27.85 219.99 77.84 72.81 15 14 _7 4406.0 20.28 212.26

16_5.75 -11.09 2._ 74.68 117.94 5 34 33 1025.7 -7.26 355.50

4731.39 23.82 199.47 77._0 71.59 16 34 57 4131.6 21.06 191.76

14_ke.77 -15.48 346.61 75.28 121.72 6 31 9 838.8 -9.19 340.14

4491.53 26.40 180.16 76.45 67.45 17 47 43 3891.3 23.11 172.54

DIFFERENTIAL CORRECTIONS NI0-(J3URS[ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .0352 TRA -.5_4 TO3 ] .OlOl 6AU .Z*ZBO ,%T 92_.1 SGR 649.4 _G3 E_J5.3 ST 177.9 58 255.0 SS 356.9

ROE -.1598 RRA -.0648 RC3 -.8|25 FAU .05470 RRT -.6476 R_F .77_4 RTF -.7792 CRT -.2034 CRS .9806 CST -.2465

FOE .4279 FRA .0743 FC5-3.5992 BSP _O55 5T_ IIL=_I.6 R_5 -.1541 RI_ .8415 LSA 439.1MSA 172.4 SSA 39.8

BOE .1636 _RA .5564 BC5 1.7962 FSP -658 ,%1 1059.6 ,%2 439.4 THA 149.50 ELI 259.6 EL2 171 .1 ALF 104.48

LAUNCH DATg S_P I0 19713 FLI_T TIN[ 9_.00 ARRIVAL OATE CEC 11 1970

HELIOCENTRIC CONIC DISTANCE 248.151

RL 150.64 LAL .(30 LCL 346.88 VL 26.885 GAL -5.52 A_L B_ NC4 110.00 _44 127;70 ECC .Z0_05 IN_ 1.2649 Vl 29.57H

RP 107.60 LAP 1.19 LOP 96.89 VP 57.782 GAP -7,47 AZP 90.45 TAL 202.74 TAP 512.75 RCA 101.77 APO 153.62 V2 35.218

RC 56.535 GL 9.48 GP -24,23 ZAL 126.52 TAP 55._ ET$ _.59 ?_ 141.28 ETE 521.45 ZAC 77.96 ETC 261.92 CLP -24.43
PLANETOCENTRIC CONIC

C3 12.873 V_L 5._8 OLA -3.74 RAL Z_0.37 R_O 6567.5 _IEL 11.587 PTH 2.05 VHP 5.752 DPA -45.74 RAP 244.73 ECC 1.2119

LNO4 A_ATH LNCH TZNE L-! TINE |NJ LAT INJ LONG INJ RT A_ ZNJ A2_ATH INJ TIHE PC) CST TIM ZNJ 2 LAT ZNJ 2 LONG

90.00 3 31 37 1935.59 -11.97 24.54 74.29 115.86 4 3 52 1335.6 -8.39 17.68

90,00 14 3 57 4937.17 _1._9 215.47 76.26 "/0.99 15 26 I0 4537.2 18.60 207.91
100.00 4 _3 14 1681.94 -IZ.86 5.45 75.85 117.2_ 5 18 16 1081.9 -9.11 358.65

100.00 15 27 56 4666.04 L>_-33 195.17 75.90 69.59 16 45 42 4066.0 19.35 187.64
110.00 5 52 16 1487.75 "15.21 549.54 72.48 1210.99 6 17 3 887.8 -10.99 342.78

110.00 16 42 24 4433.00 24.82 176.36 74.78 65.71 17 56 17 3833.0 21.33 168.95

01FFERl[NTIAL C081_C71{_$ NIO-COt.IR_ [_ECUTION ACCURACY ORgIT DETERMINATION ACCURACY

TOE .0219 TRA -.35_ TC5 1.0_5 BAU .24_7 5GT _.3 _R 711.0 SG5 258.9 ST 166.9 SR 207.4 SS 426.7

ROE -.1277 RRA:-.Of_I RC3 -.9368 FAU .05949 RRT -._65 _ .819_ RTI r -.7822 CRT -.0657 CRS .9724 CST -.1647

FOE .5547 FRA .0552 FC5-4.0004 8_P 3L_1 _ 1162.9 /_5 -.1606 815 .8586 LSA 473.1 MSA 165.9 SSA 39.5

8OE .1295 88_ .3427 BE3 1.5985 FSP -726 ,%1 1075.5 _2 442.5 THA 145.41 ELl _08._ EL2 165.9 ALF 9_.35

!523



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE SEP 10 1970

HELIOCENTRIC COIqI C
RL 150.64 LAL .OO

RP 107.58 LAP 1.]7

RC 58.419 6L 11.28

PLANE TOCIrNTR[( CONXC

C3 12.685 VHL 3.562

LNC,H ATNTH LNK_H TIN[

90.00 3 14 3

90.00 14 17 24

100.00 4 53 41

100.00 15 40 27

I10.00 5 31 58

110.00 16 52

FLIGHT Tile[ 94.00 ARRIVAL 0ATE DEC 13 1970

LCt. 346.88 VL 26.967 GAL

LOP IO0.13 VP 37.848 GAP

GP -26.27 7AL 127.37 TAP

OISTANC[ 254.822

-5,56 A?L g8.51 /_A JJ3.24 SMA J28.25 KCC .19889 INC 1.4871 V! 29.578

-6.78 ATP 90.59 TAL 203.58 TAP 316.82 RCA 102.75 APO 153.76 v2 35.225

37.44 ITS 36.37 ZA[ 140.45 IT[ 518.16 ZAC ?5.93 [TC 261.82 CLP -27.69

0LA -3.68 RAL 219.86 RA0 6567.5 VEL 11.579 PTH 2.02 VHP 5.473 0PA -47.71 RAP 243.95 ECC 1.2088

L-| TINE INJ LAT INJ LON6 INJ RT ASC INJ AI_4TH INJ TIN[ PO C$T TIN INJ 2 LAT INJ 2 LONG
1_J6.95 -13.76 28.15 73.76 114.99 3 47 L'_ 1396.9 -10.28 21.20

4869.43 19.83 211.12 75.02 69.36 15 38 33 4269.4 16.85 203.72

1740.10 -14.6,1 8.85 73.32 116.35 5 2 41 1140.1 -10.98 1.95

4601 .31 L_D.74 191.04 74.64 67.98 16 57 9 4001.5 1?.57 183.68

1338.82 -16._ 552.25 72.01 1L:_.12 6 3 37 938.8 -12.85 545.51

4375,36 23,J6 J72,72 73,48 64,13 18 5 33 3775,6 19.49 163,51
0IFFERI[NTIAL COR_CTICINS NI0-COURS[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TO[ .OO61 TRA -,5274 TC3 1.05|I _AU .2519 SGT 904.5 _ 783,0 _3 283.1 ST 160.2 SR 149.0 $S 505.9

ROE -.0891RRA -.0700 R(3-|.06_ FAU .06423 RRT -,?076 _ .858! RTF -.7770 CRT .1440 CRS .9489 CST -.0503
gOg .6624 FRA .0428 FC3-4.38M 8SP 3384 SC_ 1196.5 1_5 -.1686 RI3 .8750 LSA 525.4 MSA 162.2 SSA 37.4

BOg .0R95 l_qA .3348 8C3 1.4852 FSP -810 SGI 1107.8 $62 451.8 THA 140.78 ELI 166.7 EL2 141.7 ALF 31.69

LAUNCH OA?K _EP 10 1970 FLIGHT TIRE 96.00 ARRIVAL 0ATE DEC 15 1970

HELIOCENTRIC C.(3qlC 01STM_I[ L_l.4gO

RL 150.64 LAL .O0 LOL 346._ VL 27.041 5AL -5.59 A2L I_._ _ 116.47 SNA 128.75 ICe .195Z7 INC 1.7204 Vl 29.578

RP 107.36 LAP 1.54 LOP IO3.36 VP 3?.gO? GAP -6.12 A21P g0.77 TAL 2134.33 TkP 320.80 RCA 103.61APO 135.89 V2 35.132

RC 60.358 6L 1311"7 GP -28.50 2AL 128.01 ZAP 41.24 KT8 34.43 7_ 139.59 KTK 314.48 7AC 73.69 ETC 261.65 CLP -51.17
PLANETOC[NTRZC CONIC

C3 12.580 VHt. 3.547 OLA -1.58 RAL 219.53 RAO 6367,5 VEL |J,574 PTH 2,02 VHP 5,225 0PA -49,81 RAP 242,75 ECC 1,2070
LNCH A_TN LNCH TIRE L-I TIRE INJ LAT _NJ LCN6 INJ RT ASC INJ AZMTH INJ TIRE PO CST TIM ]NJ 2 LAT |NJ 2 LONG

gO.O0 2 57 6 L_O60._H3 -15.35 31.95 75.57 115.96 3 3J 27 1460.4 -12.18 24.89

90,00 J4 31 42 480_,44 18,17 ZO6.9J 74,11 67.90 15 _J 44 4L_2.4 13.01 199.66

100.00 4 17 43 IB00.38 -16.43 12.41 73.15 115.33 4 47 43 1200.4 -12.89 5.41

1OO.OO 15 53 47 4537._ 19.06 187.05 75.72 _.53 17 9 24 3957.7 13.72 179.84

J10.00 5 24 16 1592.O5 -18.77 335.33 71.89 119.11 5 50 48 992.0 -14.75 548.55

110.O0 17 3 43 4318.80 21.43 169.23 72.51 62.71 18 15 41 3718.8 17.61 162.19

OIFFKR[NTIAL CORRECTIONS NID-COURS[ K_ECUTION ACCURACY CRSIT 0KTERNINATION ACCURAC¢

ro£ -.OO68 TRA -.3214 rE3 .9960 gAU .2639 _T 878.1 _ 8_._ 563 312.0 ST 157.6 SR 82.7 SS 390._

ROE -.0457 RRA -.0_ RC3-1.2|_ FAU .O_N_ _ -.7|76 R_F .8_ RTF" -.7655 CRT .4281CRS .8332 CST .0924

FOE .8070 FRA .0348 FC3-4.7460 B!h° 3513 _ |_35.5 1_3 -.16_N_ RI3 .89'_Z LSA 594.6 NSA 159.6 SSA 34.4

_0[ .0443_ .3291 _C3 1.fl689 FSP -897 _l_l 1145,0 ,S_2 464.3 THA 135.40 ELI 162.6 EL2 72.4 ALF 15.89

L4UI_M OATE SEP I0 1970 FLIGHT TIN[ 98.00 ARRIVAL 04TK 0gO 17 1970

HELIOCENTRIC CONIC

RL 150.64 LAL .00

RP 107.54 L4P 1.71

RC 62,546 6L 15,15

PLAN[TOCENTRIC CONIC

C3 12.556 VHL 3.543

LNO't 47NTH LNC.H TINE

gO.O0 2 40 39

90.00 14 46 56

IOO.OO 4 2 15

I00.00 16 _ 1

110.0(3 5 11 6

II0.00 17 15 41

LOL 546.88 VL 27.104 GAL
LOP 106.60 VP 37.957 GAP

_P -30,93 7AL J28,43 Z_P

0ISTANC[ 268.1_

-5.61 ATL _.03 PICA 119.71 _A

-3.48 AZP 90.98 TAL 204.99 TAP

45,27 ETS 32.48 7_ 1.38,63 [TE

I29.18 ECC .19214 INC 1.9673 Vl 29.578
324.70 RCA 104.36 APO 154.00 V2 35.258

510.37 ZAC 71,24 ETC 261,59 CLP -34,_7

OLA .56 RAL 219.38 RAO 6567.5 VlEL 11.573 PTH 2.02 VHP 5.012 0PA -52.02 RAP 241.06 ECC 1.2066

L-I Tllq_, INJ LA7 INJ LON_ |NJ RT AS( |NJ A_NTH INJ TIRE POCST TIN INJ 2 L4T ZNJ 2 LON6

2126.26 -17.33 35.97 75.74 112.75 3 16 3 1526.3 -14.10 28.78

4755.76 16.41 202.80 75.55 66.60 16 5 52 4135.8 13.11 195.69

1863.04 -18.L:_ 16.21 75.33 114.12 4 53 18 1265.0 -14.81 9.07

4474.21 17.29 185.16 73.14 65.23 17 L:_ _6 _74.2 13.81 176.10

1647.57 -20.58 558.63 72.11 117.92 3 38 53 1047.6 -16.68 351.67

4262.45 19.64 16_.84 71._9 51.44 18 26 43 3662.4 15.67 158.97

0 IlrlrERI[NT IAL C,ORRI[C T IONS

TOE -.0155 TRA -.3178 TC5 .9370 8_J .2772

.0(3_3 RRA -.0703 RC3-1.35_ FAU .07350
FOg .9678 IrRA .0328 FC3-3.0677 B_P 36_7

_0£ .0J84 _RA ,)2_4 _C3 J,6513 F._ p -_4

NI0-C(_URS_ [X[OJTION ACCURACY ORBIT 0ETERNINATION ACCURACY

S6T 840.0 S6R 9?0.5 SG5 3}8.3 ST 157.4 SR 47.5 SS 679.3

-.71_1 _ .91S2 R7F -.7448 CRT .5722 ORS -,5711 CST .1774

I283.5 gZ3 -.1621 RI3 .9102 LSA 680.2 NS_ 158.0 SSA 30.9

561 |190,5 _ 479,5 TH4 129.26 ELI 139,9 EL2 3B.3 ALl:" |0,59

LAUNCH 0ATE SEP 10 1970 FLI_T TIRE 100.00 ARRIVAL 0ATE DEC 19 1970

HELIOCENTRIC (-.(_qJC OISTM_(:E _vt4.757

RL 150.64 LAL .00 LOL 346._ Yr. Lrt.l_ GAl. -5.63 AZt. 87.77 _ 12'2.95 ._4A 12'9.33 ECC .18944 IN(: 2.2_O7 VJ 29.578
RP 107.53 LAP 1.87 LOP 109.85 VP _.001 GAP -4._7 A2'P 91.21 TAL 205.56 TAP 328.51 RCA 105.O0 APO 154.09 v2 55.243

RC 64.373 GL 17.23 GP -33.55 7AL 1Z11.59 ZAP 49.51 ETS 30.44 ZAE 137.53 ETE 305.87 7AC 68.58 ETC 261.05 CLP -38.83

PLANE TOCKNTRIC CONIC

(:3 12.G12 _ 3.551 0LA 2.14 R_4. 219.41 if, tO 6_7.5 VEI. 11.57G PTM 2.02 VHP 4.835 0PA -34.34 RAP 23_.79 £CC 1.2076

LNCH A2'NTH LNCH TIRE L-I TIRE INJ LAT INJ _ IN,/ RT ASC INJ AZMTH INJ TIRE PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 2 24 33 219fl.04 -19.09 40._ 74.27 111.32 3 1 8 1595.0 -16.02 32.91

gO.O0 15 3 18 4_6_.B8 14._ 1915.77 73.33 6_.44 16 21 7 4068.9 11.13 191.77

100.00 3 47 11 1_Zg.54 -19.99 I_.L_ 73.89 112.?0 4 19 19 1328.5 -16.74 12.98

100.00 16 23 _ 4410.62 15.44 179.35 7_,_ I_,-I_B 17 36 53 3810.6 11.83 172,42

110.00 4 58 21 1/t)_.7_ -_.39 2.17 /_.71 115.53 5 26 47 1103.8 -18.65 353.04

110.00 17 L_ 41 4L_O6,17 17.77 1_._4 71,_ 60.31 18 _q 47 3606.2 13.69 153.81

01FFER1ENTIAL r..ORRIECTIO_S WID-Q3L/I_J_ EXECUTION ACCURACY ORBIT OETI[Rt4INATION ACCURACY

TOE -.01B4 TRA -.3171 TC3 .8445 8AU .L_321 SI_T 799.3 _ |0_6.| $63 363.3 ST 137.3 SR 127.1 SS 771 .7

ROE .0735 RRA -.0671 RC3-1 .fl123 FAt/ .07751 ART -.(HJ_9 I_F .93fll RTF" -.7093 CRT .0449 CRS -.9439 CST .2055

FO( 1 .1427 FRA .0_ Irc_l-5.3_? 9_P 5_37 _ 1:.,_12.6 _3 -.1445 R13 "._80 LSA 781.6 MSA 157.4 SSA 27.4

_OE .0758 BRA .3241 _1C3 1.7321 FSP -1064 S_1 1247.3 $62 496.9 THA IL_Z.42 ELI 157.8 EL2 126.8 ALF 5.87
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH DATE S_P 10 1970

HELIOCENTRIC CONIC

RL 150.64 LAL .00

RP 107.51 LAP 2.03

RC 66.441GL 19.43
PLAN[TO(ENTRIC CONIC

C3 12.751 _ 3.571

LNO4 A;_ATH LNCH TINE

90.00 Z 8

90.DO 15 ZI !

lO0.O0 3 32 19

IDO.O0 16 40 1

110_00 4 45 57

110.00 17 4Z 52

FLIGHT TIM( 102.00

DISTANCE 181.352

LOt. 346.88 VL 27.203 GAL -5.64 AtL 87.49 HCA 126.18 StAA

LCP 113.09 VP 38.037 GAP -4.28 ATP 91.49 TAL 206.03 TAP

GP -36.34 7AL 128.51 ZAP 53.93 ETS 28.23 ZA( 136.21 (T(

ARRIVAL OAT[ DEC 21 1970

129.86 ECC .18713 INC Z.5143 Vl 19.578

332.12 RCA 105.56 APO 154.16 vz 35.247
301,01 ZAC 65.73 ETC 260.59 CLP -43.04

CLA 4.99 RAL 219.64 RA0 6567.5 VEL 11.582 PTH Z.03 VNP

L-! TIME INJ LAT INJ LONG ZNJ RT ASC ZNJ AZNTH INJ TIME

Z267.41 -20.81 44.86 75.19 109.64 2 46 25

4601.21 12.61 194.76 73.48 64.43 16 37 41

1997,47 -21.74 24.M 74.B2 111._i 4 5 36

4346.38 13.49 175.57 73.03 63.07 17 52 27

1767.04 -24.Z0 6.01 73.69 114,91 5 15 24

4149.58 15.83 1_.30 71.70 59._0 18 52 2
0IFFER1ENTIAL CO_qq[C T ICNS

TO( -.0140 TRA -.3201 TC3 .71_ _ ._0_1

ROE .1494 RRA -.O_J8 _3-| .f_07 FAU .(_(_J6

F0( 1.3303 FRA .0604 F(3-5.47(_ 6_ ° 4011

B0( .1501 _'A ._56 B(3 1.80_ IrSP -112/;

Nl0-_ EXECUTION ACOUlUCV

SGT P_6.9 SGR 1213.11 SG3 384.7

RRT -.6MO mF .9'J(_ RTF -.64112

SC_ 1414.11 RL_ -.I|(FJ R13 .9446

St,d 1317.5 _ 515.7 THA 115.00

FLIGMT TINE 104.00

0ISTANCE _7.923

LQ. _r.6.118 VL Lr/'.Z4J Gal. -5.64 A2'L 117.111 _ 129.42 _4A 110.12 ECC .18515 INC 2.8224

LOP 116.34 VP 36.065 GAP -3.71 AZP 91.79 TAL 206.40 TAP 535.83 RCA 106.03 APO 154.21

GP -39._ ZAL 1_.17 ZAP M,4/ (TS 25.79 Zb,E 134.6,?. ET( 295.86 7AC 62.70 ETC 260.02

DLA 7.30 PAL Z_3.06 RaO 6367.5 W.L 11.592 PTH 2.03 VP_ 4.599 DPA -59.11 RAP 232.10
L-Z TIN[ IN./ LAT |NJ _ INJ RT AS(: INJ A2NTH INJ TIME F_O (:ST TIN |NJ Z LAT

2344.31 oZ_.4g 49.117 "ff=.S2 107.67 2 31 42 1744.3 -19.86

4532.01 10.54 JgO.?Z 74.01 63.57 16 55 53 3932.0 6.91

Z0113.67 -23.45 29.40 76.17 J09.09 3 51 59 1470.7 -20.63

4L_10.88 11.44 171.79 73.94 f_.19 111 9 33 3680.9 7.63

!113_.011 -L_.DO IO.I_D 79.1_ 113.02 5 4 15 1232.1 -22.66

4092.23 13.81 159.09 72.13 59.42 19 6 40 3492.2 9.54

LAUNCH OATE SlIP 10 1970

H_L |OCENTRIC CONIC

RL 150.64 LAL .00

RP 107.50 LAP 2.18

RC 68.539 GL 21.75

PLAMETO_(NTRJC CCI4I C

C3 12.982 Vl.lL 3.EO3

LNCH ATNTH LJqO4 TIME

gO.00 1 523_

90.00 15 40 21

100.00 3 17 ZB

_00.00 16 58 12

110.00 4 33 43

II0.00 17 58 _r

OIFFERIENTIAL CORlq_CTIONS

TO( -.0025 TRA -.3_ TC3 .5447 _4U .3_44

ROlE .2420 RR4 -.0,4_5 i_3-1.7118Z FAU .0111119

FO( 1.5332 FRA .10_7 F(3-5.4614 eSP 4107

• 60( .2421 l_A .3323 BC3 1.8693 FSP -1149

4.696 OPA -56.72 RAP 135.84 (CO 1.2099

PO CST TIN INJ Z LAT INJ 2 LONG

1667.4 -17.95 37.35

4001._ 9.06 187.87

1397.5 -18.68 17.17

3746.4 9.77 168.76

1167.0 -20.64 358.67

5549.6 11.64 152.70

OI_IT DETEI_INATION _CCURAC_

ST 157.0 SR 244.1SS 867.5

CRT o.0_3 CRS -._170 CST .1617
LSA 900.7 NSA 157.9 SSA 13.8

(LI 144.2 ELZ 156.8 ALF 9_.41

ARRIVAL DATE DEC 23 1970

VJ 19.57H

V2 35.251

CLP -47.51

NID--Q3UI_E E]_CUTIOI ACCURACY

SGT 6_11.1 _R 1346.7 SG3 400.3

o.930_ _ .g_14 RTT -.5394

142_.9 _ -.07118 R13 .9588

SGI 1_19.5 _ 5_.7 THA 107.14

ECC 1.2136

INJ 2 LONG

42.18

183.93

21.74
165.07

2.64

149,60
OR1BIT OETERNINATION ACCURAC_

ST 159o0 SR 387.4 55 970.1

CRT .0218 CRS -.9959 CST .0493

LS_ 1044.1NS_ 160.9 SSA 20.Z

ELI 387.4 (I,2 158.9 ALF 89.38

LAUNCH 0ATE SlIP 10 1970

I"_L I(X_rN TRI C CONIC

150.64 LAL .00

107.49 LAP 2.32

RC 70.686 GL 24.21

PLANE TO_(NTRI C CONI(

(3 13.320 VHL 3.6_0

LN_H A_NTH LN_H TIME

90.00 1 _ 13

90.00 16 1 40

100.00 3 2 20

1_.00 17 18 14

110.00 4 21 25

110.00 18 15 3_

FLIGHT TIN( 106.00

LOL 346.88 VL 27.271 G_L

LOP 119.58 VP 38.092 GAP

GP -42.36 7AL 127.56 ?AP

OISTANCE 294.465

°5.63 ATL 86.84 14C_ 132.66 S_4_

o5.16 4rP 92.14 TAL Z06.68 TAP

63.13 ETS 23.02 ZA[ 132.73 (T(

ARRIVAL 0ATE _EC 25 1970

130.33 ECC .18347 INC 3.1606 Vl Z9.578

339.34 RCA 106.42 APO 154.24 v2 35.254

2_0.49 ?AC 59.5Z [TC _59.30 CLP -52.29

DLA 9.69 RAL LP_0.67 RAC 6_67.5 VEL 11.606 PTH 2.03 VHP

L-I TIME INJ LAT INJ L(_NG INJ RT AS_ INJ A2'NTH INJ TINE

2427.03 -24.09 55.40 78.28 105.35 2 16 40

44_O.41 8.34 1B6.6! 74.94 62.84 17 16 O

2149.30 o25.10 _4.66 77.96 106.79 3 38 9

4213.37 9.27 167._ 74.44 61.45 18 28 28

1901.80 -27.77 14.115 76.94 110.78 4 53 7

4033.65 11.7U 152.86 72.99 97.65 19 2"Z 52

01FFEIq[NTIAL CORg(CTIONS NI0-COURSE E_CUTION ACCURACY

TO( .D407 TRA -.3232 TC3 .3972 8AU .3526 SGT 394.2 SGR 1511 .J SG3 413.1

RO( .3338 RRA -.03_3 RC3-1.9401FAU .08393 RRT -.3_'P_ _ .9705 RTF -.3_04

FOE 1.6819 FR_ .1163 FC3-5.455_ 8.%° 4710 SGB 1623.7 R_3 -.0347 R13 .9690

BO_ .3363 BRA .32_2 BC3 1.9803 FSP -1247 SGI 1531.0 SGZ 3,10.7 THA 99.90

FLIGI.IT TIN[ 108.00

OlST_3[ 300.981

LAUNCH OAT( _P 10 1970

4.345 CP4 -61.44 RAP 217.45 ECC 1.2192

PO CST TIN INJ 2 LAT INJ 2 LONG

18_7.0 -21.75 47.51

3860.4 4.64 179.89

1549.3 -22.56 26.78

3613.4 5.39 161.32

1301.8 -24.69 7.03

3433.6 7,35 146.47

ORBIT DETEI_INATION ACCURAC_

ST 167.4 SR 526.1Ss 1038.2

CRT .4066 ORS -.9979 CST -.3600
LS_ 1165.1NSA 157.1 SS_ 18.4

EL1 530.9 EL2 151.5 ALF 81.97

P_.LIOCENTRIC CONIC

RL 190.64 LAL .00-LCL 346.88 VL 27.29_ GAL -5,61 AZL _N_.46 HCA 135.89 SNA

RP 107.48 LAP 2.46 LOP 1L_.113 VP 3_.111 GAP -2.63 AZP g_.34 TAL 206.115 TAP

RC 72.818 GI. Z_.112 GP -45.33 ZAL 1_q_.67 ZAP 67.77 (TS |9.g0 ZAE 1_0.52 ETE
PLANE TO_(NTR|C C(_1I C

C3 13.7B6 VHI.. 3.713 0LA 12.111 RAL _21._ _ 65_7.3 _[L JJ ._ PTH 2.04 VHP

LNCH ATNTH LNCH TIME L-I 'rIME INJ I.AT
90.00 1 19 1 2517.17 -25.59

_0.00 16 25 _ 4M5.26 5.M

100.00 2 46 35 2_4.75 -_.65

100.00 17 40 3"_ 4142.91 6.95

110.00 4 6 53 1977.22 °29.48

110.00 18 34 46 3973.21 9.4_
01FFrRI[NTIAL _CTIONS

TO( .0940 TRA -.3_=aJ TC3 .1_7 6AU .3778

ROE .4472 I_ -.0131 RC3-2.0403 FAU .08_09

FOE 1.8406 IrRA .|6_ F(3-5.2176 B3P 5112

_0( .4570 _A .3L_6 _(_3 2.0497 FSP °1_65

ARRIVAL _ATE {_EC 27 1970

i]0.50 ECC .18205 IN(: 3.5361 Vl 19.578

542.74 RCA 106.74 _PO 154.25 V2 35.156

285.00 ZAC 56.23 ETC 258.43 CLP -57.32

4.540 OPA -63.66 RAP 221.82 ECC 1.2269

INJ LA_N_ INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ Z LONG
61.59 80.33 102.59 2 O 58 1917.2 -23.59 53._8

1_..35 76.33 62.27 17 38 33 3785.3 2.22 175.69

40.53 _10.25 104.07 3 23 50 1634.7 -24.45 32.41
164.(]0 75.90 60.85 111 49 ]8 354_.9 3.01 157.43

• D.05 79.52 1011.14 4 41 50 1377.2 -26.72 11.95

149.59 74._ 57.00 19 40 59 3373.2 5.07 143.28

NIO-COUR_ [_CUTION ACCURACY ORBIT OETERtAIN_TION ACCUR_C_

SGT 554.11 SGR 1665.0 SG3 415.7 ST 212.0 SR 691.6 SS 1115.3

RRT -.1197 _ .9769 RTF -.|076 CRT .6878 CRS -.9990 CST -.6626

SC_ 1755.0 _3 -.0_38 R13 .9766 LSA 1319.9 NSA 157.8 SSA 16.0

SG| 1_4_.5 _ 5_O.3 THA _.56 ELl 707.6 EL2 150.4 ALF 77.52
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH CATI_ SEP ID 1970 FLIGHT TINE |]0.DO ARRIVAL CATE D-EC 29 1970

HELIOCENTRIC CONIC DISTANCE _7.469

RL 150.64 LAL .00 LC_ 346._8 VL 27.313 GAL -5.58 AZL 86.04 HCA 139.13 SI,4A 130.62 ECC .18D87 INC 3.9581 V! 29.578

|07,48 LAP 2,59 LOP |26,08 VP 38.125 GAP -2.12 AZP 93.00 TAL 206.92 TAP 346,05 RCA 106.99 APO 154.25 V2 35,258

RC 74.99Z GL 29.62 GP -48.74 ZAL 12fl._O TAP 72.33 ETS 16.36 7AE lZ8.O0 ETE 279.46 ?_'C 52.87 ETC Z57.4D CLP -62.59

PLANE TOCENTRI C CCNIC

C3 14,416 _k 3.797 DLA J4,78 RAL 222,54 RAO 6567,6 VEL J1,653 PTH Z,05 VHP 4,586 DPA -65.68 RAP 215.J2 ECC J ,2373

LNCH A_TH LNCH TINE L-I TINE IN) LET INJ LONG INJ RT A,_ |NJ A2'NTH INJ TII,_ PC) CST TIN INJ 2 LAT INJ 2 LONG
90.00 1 0 25 Z617.08 -26.87 68.62 83.31 99.29 I 44 2 2017.1 -25.31 60.30

90.00 16 52 25 4305,05 3.47 177.84 7B.24 61.87 18 4 10 3705.0 -.36 171.21

100.00 2 29 45 2329.06 -28.03 47.90 83.08 100.82 3 8 52 1729.1 -26.25 38.85

100.00 18 5 47 4068.29 4.46 159.87 77.67 60.41 19 13 36 3468.3 .49 153.33

110.0(3 3 f15 46 2059.82 -31.09 23.95 82.27 104.99 4 _0 6 1459.8 -28.72 17.55

110.00 18 56 14 3910.29 7.13 146.23 76.02 56.48 20 1 24 3310.3 2.67 139.98

DIFFERENTIAL CORRECTIONS NI0-CCXME EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .17|8 TRA -.3279 T¢3 -.0193 6AU .,tO45 SGT 573.8 SGR 1814.4 SG3 409.2 ST 301.3 SR 868.4 $$ 1182.0

ROE .3746 RRA .0180 RC3-2.0_5 FAU .08037 I_T ._37 I_ r .9815 RTF .2387 CRT .8539 CRS -.9995 CST -.8416

FOE 1.9742 FRA .2"219 FC3-4.8263 B,_o 5555 _ 1903.0 1_3 .0059 RI3 .9817 L$A 1488.8 MSA 159.1 SSA 13.8

BOE .3997 BRA .3284 _.3 2.0985 FSP "1252 _J 1819.4 _, 557.7 THA 33.53 ELI 906.9 ELZ 150.1 ALF 73.02

LAUNCH DATE S£P 10 1970 FLIGHT TINE !12.00 ARRIVAL DATE 0EC 31 1970

_LIOCENTRIC CCNIC DISTANCE 31_,931

RL 150.64 LAL .00 LOL 346.88 VL 27.3;)4 GEL -5.54 AZL 85.56 HCA 142.36 SMA 1)0.70 ECC .17989 INC. 4.4392 Vl 29.578

RP 107,48 LAP 2,71 LOP 129,33 VP 38,134 GAP ol,63 AZP 93,52 TAI. 906,89 TAP 349,_6 RCA 107.19 APO 154,21 V2 35._59

RE 77.186 Gl. 32.60 GP -51.99 ZAL 124.04 ZAP 76.71 ETS 12.38 ZAE 125.17 FTE 273.96 ZAC 49.46 ETC 256.17 CLP -68.08
PLAN[ TC_ENTRIC CONIC,

C3 13,262 VHL 3.gO7 0LA 17,52 RAL 2"_.8Z RAO 6567,6 VEL 11,690 PTH 2,06 VHP 4,692 0PA -67.43 RAP 907.38 ECC I ,2512

LNC,H AZ'NTH LNO4 TIN[ L-I TIME INJ LAT INJ LONG INJ RT A,Y.C INJ AZNTH fNJ TfME _ CST TIN INJ _ LAT INJ 2 LONG

90,00 O 39 3(3 2730,24 -27,8fl 76,75 86,67 95,33 I 25 0 21_.2 -Z6.SZ 68._3

90.00 17 Z3 34 4217.33 .60 172.95 80.79 61.69 18 33 51 3617.3 -3.19 166.32

100.00 _ 11 2 2435.07 -_,15 54.M /_.51 _.g-_ 2 _I ._7 1835.1 -_7.88 46.30
100.00 18 34 43 3_7.73 1.74 155.43 80.15 60.15 19 41 11 3387.7 -2.24 148.91

110.00 3 41 _ 2151.54 "32,51 32.72 85.89 101.21 4 17 30 1551.5 -_O.6Z 24.01

110,OO !9 a0 35 3844,0_ 4,6_ 14_,74 78,_ 56,09 _ 24 39 3244.0 ,14 136.5_
DIIrFERI[NTIAL COR_CTIONS NI0-COURSE E_ECUTION ACCURACY ORBIT DETERNINATICN ACCURACY

T0/r ._77| TRA -.3L_O TC_) -.2494 _AU .4271 SGT 677.7 ,%R 1944.0 SG3 392.8 ST 433.9 5R 1064.6 S5 1248.1

ROE ,7248 RRA ,0717 RC3-_,07_ FAU ,074_0 RRT ,5_58 RRF ,9649 RTF ,5373 CRT ,9_50 CRS -.9998 CST -,9195

FOE _.09fl9 FRA .3089 FC3-4.24_)9 6SP 381_ Sr_ 9058.7 I_] .03_6 RI3 .9846 LSA 1688.9 NSA 163.7 SSA 11.5

80E ,7760 BRA ,3387 B(:3 Z,0932 FSP -1163 SGI 1979,3 SG2 566,1 THA 78,67 ELI 1139.3 EL_ 154.0 ALF 68.94

L_UNCH 0ATE S{P 10 1970 FLIGHT TI_ 114.00 ARRIVAL CATE JAN ;:' 1971

HELIOCENTRIC CONIC C|$TAN_[ 320.363

RL 150.64 LAL .(_ LOL 346.88 VL 27.331 GAL -5.49 AZL 85.00 HCA 145.59 SMA 1_0.75 ECC .17909 ZNC 4.9962 Vl 29,578

RP 107.48 LAP _.8_ LOP 132.38 VP 38.139 GAP -1.16 AZP 94.13 TAL 206.78 TAP 35_.37 RCA 107.33 APO 154.16 V2 35.259

RC 79.396 GL 35.80 GP -55.24 ZAL 122.28 ZAP 80.82 [T5 7.94 ?bE 122.08 FTE 268.52 ZAC 46.02 ETC 254.72 CLP -73.76

PLAN_ TO_ENTR I C CONI_

C3 16.408 VHL 4,Q_1 OLA 20,39 RAL L;_5,35 RED 6567,7 VEL 11,738 PTH Z,07 VHP 4,864 OPA -68,86 RAP 198.62 ECC 1 .Z7OD

LNO_ ATNTH LNCH TINE L-I Till[ INJ LAT INJ LONG |NJ RT AS_ INJ A_4TH INJ TIM_ PO CST TIM INJ 2 LAT INJ 2 LONG

c_3.00 0 14 38 2862.37 -28.31 86.38 90.63 _0.53 1 _ ZI 2_6_.4 -27.94 77,74

90.00 18 O 36 4118.01 -_.61 167.41 84.12 61.79 19 9 14 3518.0 -6.36 160.74

IOO.O0 1 49 16 2fl37,.24 -29.82 63.89 90.58 92.23 2 31 53 1957.2 -29.19 55.15
100.00 19 8 40 389_.37 -1.29 1_0.53 83.39 60.13 _ 13 38 3298.4 -5.;?6 143.99

110.00 3 _5 51 _255.0.7 -33,60 40,.60 gO,24 96.67 4 3 _6 1655.1 -32,32 _1.60

110.00 19 48 34 3773.30 1.93 139.04 81.37 55.86 20 51 28 3173.3 -2.56 132.83

OIFFtrRI[NTIAL CORRI[CTIONS NIO-C.CURSI[ r_[CUTION ACCURACY ORBIT DETERNINATIC_ ACCURACY

TOE .4_8_ TRA -.31A0 TC3 -.4A_I 8AU .4_8 S_T 84_}.0 .S_R 9071.3 ,S_3 369._ ST 6_3.2 SR 1223.9 SS I_67.1

ROE .8638 RRA .1143 RC]-2.0535 IrAU o0_J2 RRT .71_ RRIF .g_73 RW .7_97 CRT .9629 CRS -.9999 CST -.9605
FOE 2.1276 FRA .3474 FC3-3.6891 B._o 64510 S_ _'_8.5 R_3 .0463 RI3 .9869 LSA 1861 .6 NSA 162.1 SSA 10.2

_OIF .9644 _A .3_4Z _ 2.1005 F_ -1132 ._1 2165.0 ._2 5_.8 THA 7_.44 ELI 1365.1 _LZ 150.8 ALF 6_.53

LAUNCH 0ATE SEP 10 1970 FLIGHT TIME 116,O0 ARRIVAL. 0ATE JAN 4 1971

t_L IC_ENTRI(_ CGNI(

RL 150.64 LAL .00

RP 107.48 LAP 2.9_

RC 81.621 6L )9.21

PLAN[ TO_ENTRI (: "{ONI C

¢3 17.977 VHL 4.240

LNO'I A_NTH LN_H TIME
90.00 23 38 36

90.00 18 47 6

I(70.00 1 2'2 14

I00.OO 19 50 6

110.00 3 7 25

110.00 20 21 24

OIST_4_E 3_6,7_
LOL 346.88 VL 27,333 GAL -3.42 AFL 84,35 PICA 148.82 SNA

LOP 135.83 VP 38.1AO GAP -.70 A_'P 94.84 TEL 906.57 TAP
6P -58.50 2AL 1_.23 2AP 84.57 ETS 3.D3 FAE 118.76 ETE

130.76 ECC .17845 IN_ 5.6534 Vl 29.578

355.39 RCA 107.43 APO 154.10 V2 _5.258

263,16 ZAC 42,55 £TC 253.O1 CLP -79.57

0LA 23,41 RAL _27.16 RAO 6567.7 VEL II.805 PTH 2.09 VHP 5.116 0PA -69.95 RAP 188.99 ECC I .2959

L-| TIME |NJ I.AT INJ L,(3F_ JNJ RT AS(. ]NJA_4TH INJ TIME PO CST TIM INJ 2 LET JNJ 2 LONG
_O24.83 -27.84 98.23 95.11 84.61 24 29 1 2424.8 -28.30 89.60
3997.72 -6.45 160.65 88.52 62.37 19 53 44 3397.7 -10.10 153.87

2703,38 -29,71 74,75 95,27 86,53 2 7 17 2103.4 -29.87 65.95

3794.40 -4.80 144.81 87,62 60.46 90 53 2'0 3194.4 -8.70 138.19
2374.30 -34.16 49.86 95.38 91.22 3 46 59 1774.3 -33,.62 40.66

_96.24 ol.02 13fl.02 85,26 55,83 21 23 0 _96,2 -5,49 128.79

ORBIT 0ETERNINATICN ACCURACY

ST 854.3 SR 1385.8 SS 1282.8

CRT .9779 CR$ -.9999 CST -.9771

LSA 2066.1 MSA 164.5 SSA 8,8

EL1 1620.8 EL2 152.6 ALF 58.61

OIFFFRIENTIAL CQi_q[C T IOql$

TOE ,6248 TRA -,2_'Z3 TC3 -,6901 8AU .4875

ROE I .0231 RRA .1890 RC3-1.9315 FAU .06_51

FOE 2.1426 FRA .4095 Irc3-3.0102 BSP 7168

_OE 1.1988 (_RA .3444 8C3 2.0286 Ir,_° -1062

NIO-C_URSE E_ECUTION ACCURACY

SGT !083.8 S6R 21_0.I $63 337.5

RRT .8172 I_" .9889 RTF .833_
2416.7 R23 ,0633 RI3 .9879

S61 2347.4 562 574.8 THE 66.19

! 526



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH CAT[ S£P I0 1970

P_LIO(ENTRIC CONIC

RL. 150.64 LAL .00

RIP 107.48 LAP 3.02
RC 83.861 GL 42.85

PLAIMETOC[NTRXC CONIC

C3 21[}.174 VHL 4.492

LNO4 ATMTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TINE

90.00 2_Z 48 16 3253.40 -25,32 114.46 99.67 76.88 23 41 30

gO.l_ 19 _4 16 382_.5_ -11.80 150.66 94.6_ 64.07 20 57 59

100.0(_ 0 44 26 2892.11 -28.13 1_!.54 100.33 79.45 1 32 28

100.00 ZO 44 53 5660.06 -9.25 137._ 93.30 61.45 21 45 53

IIO.0O Z 44 34 1515.73 -33.82 EO.88 101.16 84.71 3 _ 29

110.00 ZI 1 5 3609.20 -4.34 150.47 go,30 56.D6 2_ 1 14

fLIGHT TIN[ 116.00 ARRIVAL 0ATE JAN 6 1971

CISTANCE 333,14Z

LOL 346.88 VL 27.350 GAL -5.35 aZL 83,55 NCA 152.05 SNA 1_0.74 ECC .17794 IN(: 6.4454 VI 29.578

LOP 139.08 VP 38.136 GAP -.25 AFP 95.70 TAL 2D6.27 TAP 358.32 RCA 107.48 APO 154.01 VZ 35.256
GP -61.81 7AL 117.88 ZAP 87.88 [T5 357.63 74[ 115.Z1 [T[ 257.85 ZAC 39.04 ETC 250.96 CLP -85.51

CLA 26.58 RAL 129.27 RAO 6567.8 _IEL 11.898 PTH Z.11 VNP 5.466 0P4 -70.68 RAP 178.61 ECC 1.3320

PO CST TIN INJ 2 L4T INJ 2 LONG

2653.4 -26.88 106.lA

3223.5 -15.20 143.63

1292.1 -29.30 79.93

3060.1 -12.99 130.53

1915.7 -34.18 51.65

_9.2 -8.76 124.18
OIFFERENT|4L COgq_ECTIONS NID-OOUI_JE FIECUTION ACCURACY

TI_E .88Z7 TR4 -.2537 TC3 -.75Z5 B4U .$1|8 _T I_W_.2 _Km _10.! SG3 300.3

I_E 1.1871 RR'4 ._51 f_C3-|.7420 f4U .05417 RRT ,6_ _ .9899 R1T .8891

FCq[ 2.11_ fR4 .4646 fC3-2.3244 BSP 7747 _ 1596.Z RL_ .07_11 RI3 .9682
8OE 1.4793 t_4 .3670 _3 I.e97$ fSP _356 ._1 2530.1 S_Z 581.1 _ 59.99

LAUNC_ D4TE _EP 10 1970 FLIP, IT TINE 120.00

H[LIC(ENTRIC C_q|C OlSTkq¢l[ 3_9.486

RL 150.64 LAL .00 LOL _46.8_ VL _7._3 GAL -5._7 AZL 8_.57 NCA 1_5.27 SNA 1_10.70 ECC .17757
RP 107.49 LAP 3.10 LCP 142.33 VP 3_.1_O GAP .|7 AZP 9_.75 TAL _5.88 TAP 1.15 RC4 107.49

RC B6.11! 6L 46.70 GP -'-65.ZI 2'N. I15._4 ZAP 90._ rTS 351.67 2'NE 111.45 [TI[ 252.50 74C 35.44
PLANE TOCENTRIC CONIC

C3 23.344 WL 4.8_. DLA 29.B7 R_. Z3J.71 RA0 6_N_7.9 V_L 1Z.050 PTH Z.15 W_P 5.944 0P4 -71.06

A71qTH LNO4 TIME L-I TIN[ INJ LAT |NJ _ INJ RT ASC _NJ ATNTH INJ TINE PO CST TIN

80.07 _ 10 16 _34.23 -19._ 155.16 103.19 67.07 21 14 11 32_4.2

99.93 _ 51 4_ 3313.15 -19.M 116J4 103.19 67.06 Z3 47 1 2713.1

IO0.DO 23 1 41 311_1 ._ -20.4_ 114J5 103.S4 67.73 23 56 23 _1.6

100.OO 2"Z 43 4 3341.04 -1S.90 118.56 10_._!3 66.40 23 M 45 1741 .O

110.O0 Z 13 13 L_.?/I -31 .go 74._ 107.58 77.00 2 58 6 2092.B
110.00 11 51 58 3_Z.59 -8.36 I;74.63 96.97 56.73 Z2 50 21 2902.6

0IFfERENTIAL CORRECTIONS NID-_J]J_ I[_EOUTIOI ACCURACY

TIX I.L_233 TR4 -.JgO0 TC3 -.8244 _J .5309 _GT 1675.3 _GR _09.6 SG3 259.5

_O_ 1,3_OJ 1_4 .3_?_ RC3-J ,4878 F_MJ .04521 m_T .2016 mF ,9go2 R_r .SrZIZ

fOE 2.0498 FR4 ._|lO FC3-1.6767 BSP 8313 ._ ;?772.9 _3 .0912 R13 .9881

80( 1.8219 _R4 .4135 8(:3 |.7009 FSP -635 S_I 2709.1 $6_ 591.2 TH_ 53.64

OI_BIT DETERMINATION ACCUR4C_
ST 1131.4 SR 1519.2 SS 1277.9

CRT .9854 CRS-I.0(X_ CST -.9856

LSA 2278.8 NSA 167.4 S$A 7.5

ELI 1887.R EL2 155.2 ALl 53.44

ARRIVAL D4TE JAN 8 1971

INC 7.4253 VI 29.578

APO 153.90 V2 35.254

ETC 248.43 CLP -91.59

RAP 167.60 ECC 1.3842
INJ 2 L4T 1NJ 2 LONG

-ZZ.63 147.60
-Z'Z.62 109.28

-23.32 IDT.ZO
-21.93 111.07

-33.35 65.39

-12.68 118.4D

ORBIT DETER_II_TIQ_ 4CCURAC_

ST 1453.0 SR J608.6 SS 1233.3

CRT .9891CRS -.9999 CST -.9903

L$_ 2498.0 MS4 171.3 SS4 6.4

ELI 2161.8 EL2 159.3 ALl 47.94

LAUN(H 0ATE S£P I0 1970 fLIGHT TIN[ 122.00 ARRIVAL DAT[ JAN 10 1971

HI[LIOCENTRIC CONIC OISTAI_E 345.798

RL 150.64 LAL .00 L(_ 346.88 VL 27.313 GAL -5.18 AZL 81.32 H(A 158,48 SNA 1_0.62 ECC .17730 INC 8.6770 Vl 29.578

RP 107.30 LAP 3.17 LOP 145.58 VP 38.119 G4P .58 AZP 98.08 TAL 205.41 TAP 3.R9 RCA 107.46 APO 153.78 V2 35.251

RE 88.37Z GL _O.72 GP -68.77 ?AL 112.33 2AP 92.86 ETS 344.98 ZAE 107.45 ET[ 246.85 ZAC 31.68 ETC 245.I2 CLP -97.94
PLANETOCENTRIC CONIC

C3 ZB.IOB VHL 5.502 _LA 33.25 RAL 234.55 R40 65_.1 _I[L 12.226 PTH 2.Z0 VHP 6.600 DP4 -71.02 RAP 156.00 ECC 1.4626

LNCH ATNTH LNCH TIN[ L-I TIN[ |NJ LAT INJ LON_ INJ RT 4S_ INJ A2'NTH INJ TIN[ PO C$T TIN INJ 2 LAT INJ 2 LONG

71.80 19 23 54 4061.41 -20.39 172.68 110.03 63.15 20 31 36 3461.4 -23.82 165.29

108.20 0 4 43 3177.67 -L_).37 106.95 110.03 63.14 0 57 41 2577.7 -23.81 99.57

71.80 19 23 54 4061.41 -Z0.39 172.68 110.03 63.15 ZO 31 36 3461.4 -23.82 165.29

108.20 O 4 43 3177.67 -20.37 106.95 Jl0.O3 63.14 0 57 41 2577.7 -23.81 99.57

II0.OO 1 16 16 2958.19 -26.50 91.91 113.00 67.33 2 5 34 2358.2 -29.13 84.87

II0.O0 23 11 _ 3328.89 -14.68 115._ 106.71 58.78 24 7 I 2728.9 -IB.Tl 108.55

OIffEI_ENTIAL CCI_qlECTIONS MID-COURSE EXECUTION 4CCUR4CY ORBIT OETERNIN_TION ACCURACY

T0£ 1.6806 TR4 -.0877 TC3 -.8259 _U .5424 _T Z019.5 SGRZI41.8 S_3 217.6 ST IPl6.8 SR 1626.9 $S 12_9.2

ROll 1.4947 RR4 .49(_ RC3-1.1839 fAU .0_14 RRT .9158 I_F .989_ RI"F .9409 CRT .9907 CR$ -.9998 CST -.9930

fOE 1.9322 fR4 .5461 fC3-1.1131B.qP 8879 S_B _34_.8 I_ .10_6 RI3 .9876 L54 2716.4 NSA 176.5 SSA 5.4

B0£ 2.2491 eRA .4986 _C3 | .4435 FSP -710 S_! Z_81.4 S_ _.9 THA 46.84 ELI 2433.2 EL2 165.0 ALF 41 .81

LAUN_J4 OAT_ SEP 10 1970 FLI_IT Tilde |24.00 4RRIV4L D4TE JAN 12 1971

P_LICX:ENTRIC CONIC

RL 1_O.64 LAL .00

RP 107.51 LAP 3.24
RC gO.641 GL 54._3

PLANET(_NTRIC CCNIC

C3 35._1 VHL 5.972

LN04 A2_4TH LNCH TINE
65.75 19 1 51

114.25 0 52 53

65.75 19 I 51
114.25 0 52 53

65.75 19 1 51

114._5 0 52 53

LOL 346.88 VL 27.299 GAL

LOP 148.85 VP 3_.106 GAP

GP -7_.61 7_L 109.19 74P

DIST_N[IE 35_.07"Z

-5.07 ATL 79.66 NC_ 161.67 SMJ 130.53 ECC .17712 INC10.3423 VI 29.578

.98 A_P 99.83 TAL _04.86 TAP 6.53 RC_ 107.41 APO 153.64 VZ 35.247

94.4_ ET$ 3_?.06 7AE 103.15 IT[ 240.35 74C 27.65 ETC 240.41 CLP-I04.96

OLA _6.6E RAL 237._ I_0 65f_.4 VEL 1_.531PTH _.27 _P 7.518 OPA -70.47 RAP 143.88 ECC 1.5869
LoI TIN[ IN./ LAT INJ _ ;NJ RT AS(: |NJ A_ATH ;NJ TINE PO C$T TIN INJ 2 LAT |NJ 2 LONG

4_'27.34 -_0._0 185.64 118.16 58.79 2[] 12 18 _627.3 -24.18 178.56

3131.41 -ZO.19 103._ 118.15 58.78 l 45 4 2531.4 -24.17 96.12

4LP_7.34 oZ0.Z0 IBS.M 118.16 58.79 20 12 18 3627.3 -24.18 178.56

3131.41 -_0.19 103.20 118.15 58.78 ! 45 4 2531.4 -24.17 96.12

4L_27._4 -20.20 185.64 116.16 58.79 20 12 18 _627.3 -24.18 178.56
3131.41 -20.19 103.20 |18,15 58.78 1 45 4 2531.4 -24.17 96.12

NIO-COJI_JE £]_CUTION ACCUg4CV ORBIT OETERNIN_TION ACCU_AC_

_GT Z_38.9 S6R 1973.9 SG3 176.7 ST 2222.4 SR 1530.6 5$ 1150.5

RRT .9176 _ .986_ RTF .9547 CRT .9906 CRS -.9994 CST -.9947
S_B 3106.6 _3 .1188 RI3 .9870 LS4 2927.7 MS4 183.9 $54 4.5

.e_l 3044.4 _ 618.1 TH4 38.96 ELI 2692.9 EL2 173.1 ALF 34.47

DIffERENTIAL COR_[C T I Og_

T0£ 2.3159 TR4 .0_07 TC3 -.75_ _ .540'Z

ROE 1.5770 _4 .6389 Re3 -._71 F_UJ .027_3

FOE 1.8334 FR4 .570_ FC3 -._11 BSP 9396

2.8018 BR4 ._140 BC3 1.1331 FSP -562

I SZ7



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE _[P 10 1970

HEL IC_ENTRIC CONIC

RL 150.64 LAL .00

RP 107.53 LAP 3.29

RC 92.917 GL 58.88

PLAHE TOCENTR IC CONIC
C3 48.565 VHL 6.969

LNCH ATNTH LNCH TIME
60.77 18 52 10

119.23 1 32 33

60.77 18 52 10
119.23 1 32 33

60.77 18 52 |0

119.23 | 32 53

FLIGHT TIN[ 126.00 ARRIVAL DATE JAN 14 1971

DISTANCE 358.301

LOL 346.88 VL 27.282 GAL -4.95 ATL 77.32 PICA 164.85 5MA 110.41ECC .17701 INC12.6796 Vl 29.578

LOP 152.08 VP 38.090 GAP 1.36 A2P 102.25 TAL 204.21 TAP 9.06 RCA 107.32 APO 153.49 V2 35.243

GP -76.82¢1AL 105.85 ZAP 95.30 ET$ 326.63 ?AE 98.41ETE 231.61ZAC 23.19 KTC 252.79 CLP-113.91

OLA _.BO RAL 241.58 RAO 6568.8 VEL 13.036 PTH 2.38 VHP 8.859 DPA -69.19 RAP 131.41 ECC 1.7993

L-I TIN[ IN# LAT INJ LONG INJ RT ASC INJ A;_4TH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

4376.60 -18.71 196.89 127.61 54.21 20 5 7 3776.6 -23.25 190.25

3137.77 -18.70 102.67 127.60 54.20 2 24 50 2537.8 -23.24 96.04

4376.60 -18.71 196.89 127.61 54.21 20 5 7 3776.6 -23.25 190.25
3137.77 -18.70 102.67 127.60 54.20 2 24 50 2537.8 -23.24 96.04

4376.60 -18.71 196.89 127.61 54.21 20 5 7 3776.6 -23.25 190.25

3137.77 -18.70 102.67 127.60 54.20 2 24 50 2537.8 -23.24 96.04

OIFFER1ENTIAL CCI_CTIONS NIO-COJR_E EXECUTION ACCURACY

TOE 3.2358 TRA ,3754 TC3 o.6105 BAU .514§ SGT 2821.9 _ 1627.2 SG5 1349.9

ROE 1.4504 RRA .7962 RC3 -._1053 FAU .01887 RRT .896I I_F .97|3 RTF .9665

FOE 1.70645 FRA .5878 FC3 -.3364 8SP 9906 SGB 3Z57.4 RZ3 .I)I0 R13 ,9865

8OE 3.5460 eRA .8821 _3 .7_Z5 FSP -463 SGI 3194.3 SGZ 657.9 THA 28.57

LAUNCH DATE SEP lO 1970 FLIGHT TINE 128,00 ARRIVAL DATE

I._LICX_ENTRIC COMIC DISTANCE Y_1.4_
RL 150.64 LAL .DO LOL 346,88 VL 27._3 GAL -4,8I AZL 73.79 PICA 167.99 .f_AA 110.27 [CC .17695 INC16.2107

RP 107.54 LAP 3.33 LDP 155.33 VP 349.07| GAP I.TZ AZP 105.87 TAL 203.47 TAP 11.46 RCA 107.22 Al:_O 153.32

RC 95.197 6L f_.53 GP -81.47 ZAL 102.41 2AP 95.47 [TS 309.46 ZAE 92.97 ETE 216,29 ZAC 18.02 ETC 217.69

PLAN[TOCENTS)C CON)C
C3 73.060 VHL 8.548 DLA 42,48 RAL 245.84 RAO 6569.4 _EL 13.943 PTH 2.54 _AP 10.946 0PA -66.82 RAP 118.98
LNO,I A2'MTH LNCH Title L-I T|NE INJ tAT |NJ _ |NJ RT ASC INJ A214TH INJ TINE PO CST TIN INJ 2 LAT

56.91 18 52 14 4522.88 -15._0 Z06.88 138.22 49.94 20 7 36 3922.9 -20.55

123.09 2 6 27 31gO.I0 -I5.49 104,56 I38.21 49.94 2 59 349 2590.1 -20.53

56.91 18 52 14 4fl'¢_Z.88 -15.50 206.88 138.L_Z 49.94 20 7 36 5922.9 -20.55

123.09 2 6 27 3lEO.J0 -15.49 104,_ 138.2I 49.94 2 59 349 2590.1 -20.53

56.91 18 52 14 4577.88 -15.50 206.88 1349,L_ 49.94 20 7 36 3922.9 -20.55

123.09 2 6 27 31gO.I0 -15.49 104.f_ 1349.21 49.94 2 59 349 2590.1 -20.53

DIFFERENTIAL CC_MECTIOICq NIO-COUR_[ E_CUTION ACCURACY

TOE 4.5753 TRA .95|5 TC3 -°407| 6AU °43496 _T 3fq$1.6 _ 931.3 SG3 106.1

ROE .5863 RRA .8579 RC3 -.1895 FAU .01104 RRT .69_0 RRF .8093 RTF .9802

FOE 1.6OO9 FRA ._N384 FC3 -.1309 ESP IO_O _ 33_Z,0 _3 .I402 R13 .9867

_OE 4.6127 _A 1.2812 6C3 .4491 FSP -356 SGI 3327.5 _G2 658.1 THA 11.66

OR6IT DETERMINATION ACCURACY

ST 2663.2 SR 1219.9 SS 1083.8

CRT .9862 CRS -.9969 CST -.9961

LSA 3117.3 NSA 194.0 SSA 3.7

ELI 2923.5 EL2 )84.3 ALF 24.41

JAN 16 1971

Vl 29.578

V2 35.238

CLP-129.97

ECC 2.2024

INJ 2 LONG

200.76

98.45

200.76
98.45

200.76

98.45

ORBIT DETERNINATION ACCURACY

ST ]077.9 SR 457.5 SS 1027.0

CRT .8993 CRS -,9273 CST -.9976

LSA 3270.3 NSA 206.8 SSA 2.8

ELI 3105.4 EL2 198.3 ALF 7.64

LAUNCH DATE SEP 10 1970 FLIGHT TIN[ 110.00 ARRIVAL DATE JAN 18 1971

H_LIO(ENTRIC CONIC

RL _L50.64 LAL .00

RP 107.36 LAP 3.36

RC 97.481GL 65.04

PLAN[TC_ENTRIC CONIC

C3 127.456 VHL |1.2gO

LNO4 A?HTH LNCH TIN_

54.88 19 2 34

125.12 2 33 I0

54.88 19 2 34

125;12 2 53 I0

54.88 19 2 34

125.12 2 33 I0

DISTANCE 570.534

LOL 346.88 VL 27.240 GAL -4.65 AZL 67.85 HCA

LOP 158.58 VP _.050 GAP 2.04 ATP 111o90 TAL

GP -85.07 7AL 98.95 2AP 94.92 ETS 271.37 7AE

171.05 SNA I]0.11 ECC .17686 INC22.1475 Vl 29.578

202.61 TAP 13.66 RCA 107.10 APO 153.13 V2 35.232

86.26 ETE 180.07 ZAC 11.54 ETC 180.03 CLP 176.92

OLA 43.94 RAL 2]0.48 RAO 6570.4 V[L 15.773 PTH 2.80 VHP 14.524 DPA -62.65 RAP 107.13 ECC 3.0976

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TINE PO CST TIN INJ 2 LA TINJ 2 LONG

4664.87 -10.45 214.94 I49.47 47.07 20 20 19 4064.9 -15.83 209.28

3288.13 -10.43 108.70 I49.45 47.07 3 27 58 2688.1 -15.81 103.04

4664.87 -10.45 214.94 149.47 47.07 20 20 19 4064.9 -15.83 209.28

3288.13 -I0.43 IOB/tO 149.45 47.07 3 27 58 2688.1 -15.81 103.04

4664.87 -10.45 214.94 149.47 47.07 20 20 19 4064.9 -15.8_ 209.28

3288.13 -10.43 108.70 149.45 47.07 3 27 58 2688.1 -15.81 103.0_

MI0-G0t_SE E_ECUTION ACCURACY

S_T 3194.7 StIR 1433.4 SG3 80.1
DIFFERENTIAL CORRECTIONS

TOE 5.6077 TRA 2.00_7 TC3 -.1401 8AU .2_4
ROE-2.82_ RRA .0386 RC3 .0103 FAU .00313 RRT -.8842 RRF -.8532 RTF .9966 CRT -.9882 CRS .9840 CST

FOE 1.5737 FRA .6637 FC3 -.0213 85t = 10685 _ 35OI.5 1_3 -.1335 RI3 -.9894 LSA 3365.6 HSA 204.0 SSA

802 6.2785 eRA 2.0101 8C3 .1405 F_ o -21_7 _I 3446.I S_. 6_.7 THA 157.59 ELI 3208.6 EL2 196.7 ALF

LAUNCH DATE SA[P 10 1970 FLIGHT T|NE 132.00 ARRIVAL DATE JAN

H_LIOCENTRIC CONIC OISTANCE 376,378

RL 150.64 LAL .00 LOL 346.88 VL 27.216 6AL -4.43 ATL 56.13 _ 173.92 SNA 129.94 ECC .17660 INC33.8741 Vl
RP 107.58 LAP 5.38LOP |61.83 VP 349.O26 GAP 2.30 AZP 123o72 TAL 201.52 TAP 15.44 RCA 107.00 APO 152.89 V2

RC 99.767 GL 64.43 GP -79.39 2AL 95.6_ TAP 93.73 ETS 216,23 7AE 76.65 ETE 126.73 2AC 2.27 ETC 108.55 CLP

PLANET(_CENTRIC CONIC
C3 281.116 VHL 16.767 OLA 4_.35 RAL 254.99 RA0 6571.6 VEL _D,OGI PTH 3.14 VHP 21.615 DPA -54.96 RAP 96.45

LNCH ATMTH LNCH TII_ L-I TIME INJ LAT INJ _ INJ RT AS_ INJ A214TH INJ TtNE PO CST TIN INJ 2 LAT

5t.O9 19 29 28 4767.10 -4.41 218.45 160.15 47.84 20 48 55 4167.1 -9.74

122.91 2 42 11 _43_.44 -4._ |!6,50 IGO.I4 47.84 3 39 30 2838.4 -9.73

57.09 19 29 2B 4767.10 -4,4| 218.45 IGO.|5 47.84 20 48 55 4167.I -9.74

122.91 2 42 11 34345.44 -4.39 116.50 160.14 47.84 3 59 ]0 2858.4 -9.73

57.09 19 29 _B 4767.10 -4,41 218.45 |60,I5 47.84 20 48 55 4167.1 -9.74

122.91 2 42 |I 34349.44 -4.39 |16._O I_O.14 47.84 3 39 30 2838.4 -9.73

0IFFERENTIAL CORI_CTIONS NIO-CCURSI[ EXECUTION ACCURACY

TOE 2.4520 TRA 2.0573 TC3 .OO19 8AU .3975 SCaT I21_7.7 _ 3313.J SG3 62.4

ROE-8.8104 RRA-2.SgOGRC3 -.1057 FALP.O0_32 RRT -.gO39 R_F -.9(173 R1T .9573

FOE 1.7565 FRA .8464 FC3 .0256 _SP |Of_7 _ 3547.4 R_3 -,|005 RI3 -.9938

8OK 9.1452 _RA 3.5460 6C3 .1058 FSP -203 _1 3510.3 SG2 511.7 THA 109.51

ORBIT DETERNIN_TION ACCURACY

ST 2877.5 52 1433.0 SS 1017.5
- .9997

1.9

153.69

20 1971

29.578

35.226

110.67

ECC 5.6265

INJ 2 LONG
212.86

110.91

212.86

110.91

212.86

110.91

ORBIT OETERNINATION ACCURACY

ST 885.2 SR ]037.4 SS 1142.2

CRT -.9609 CR5 .9982 CST -,9909

LSA 3359.1MSA 172.8 SSA 1.8

ELI 3159.4 EL2 165.6 ALF 106.00
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5, 1970 J

LAUNCH DATE SEP 10 1970 FLIGHT T|NE 134.00 ARRIVAL DATE JAN 22 197]

HELIOCENTRIC CONIC D|STAk_E _1_1.5_Z

RL 150.64 LAL .0O LOL 346.88 VL 27.189 GAL -4.08 AZq. 27.99 PiCA 176.J6 ._44 129.76 ECC .17§55 INC62.0108 V! 29.578

RP |07.60 LAP 3.39 L0P 165.07 VP _.000 GAP 2.37 ATP 151.96 TAL 199.81 TAP 15.9f'RCA _06.98 APO 152.54 VZ 35.218
RC 102.053 GL 54.77 GP -61.48 FAL 9Z.90 ZAP 9'Z.18 ETS 191.44 74( 59.17 ETE 103.70 TAD 15.16 ETC 287.67 CLP 94.71

PLANE T(XENTRIC CON|(

C3 659.548 VHL 29.316 DLA 32.10 RAL 157.75 RAD 6572.9 _[L 31.318 PTH 3.47 _P 37.815 DPA -38.67 RAP 87.73 ECC15.1460

LNCN ATNTH LNCH TJNIE L-] T|NIE ZNJ LAT INJ LONG INJ RT ASC INJ AZII4TN |NJ TZNE

74.21 21 12 11 4590.66 -.06 200.97 167.69 57.90 22 28 41

109.78 I 21 33 3_14.44 -.04 142.1_ 167.67 57.90 Z 14 58

74.22 21 12 11 4590.66 -.06 _.97 167.6 ¢) 57.g0 _Z 28 42

103.78 1 21 33 3804.44 -.04 14Z.P'Z 167.67 57.90 2 24 58
110.00 3 18 24 3442.97 -10.57 121.63 174.37 57.30 4 J5 47

110.O(3 0 18 26 4000.12 10.47 151.W 160.99 51.27 1 25 6

01FFEIq[NTIAL CORI_CT|OI_L_ N|0-C(_,IRqJ_ EIIEOUTION ACCtmACV
TD(-Z.9231 TRA J .0766 TC3 -.0167 B_U 2.5404 SGT ?06.| _ 3254.2 SG3 53.8

RO-IZ.9953 RRA-6.9496 RC3 -.2137 FM,P.041ZI RRT .6_4 ImF -.9977 RTF -.59|2

FOE 2.3587 FRA 1.4741 FC3 .0415 BSP _ _ 3329.9 RL_ -.084J RI3 -._1

BOE13.3200 BRA 7.D325 BC3 .22J1 FSP -IM SGI 321_.3 SGZ 537.6 TNA 81.88

PO CST TIN INJ 2 LAT INJ Z LONG
3990.7 -4.30 194.60

3204.4 -4.26 136.35

3990.7 -4.30 194.60

321[]4.4 -4.2R 136.35

Z843.O -14.80 115.09

3400.1 6.09 144.70

ORBIT DETERMIN&TXON ACCURACY

ST 576.2 SR 258§.1 SS 1542.7

CRT .9502 CRS .9995 CST .9402

LSA 3059.4 NSA 185.4 SSA 1.6

ELI 2642.7 EL2 175.6 ALF 77.99

L_UNO40ATE S(P 10 1970 rLI_T T|NE 136.1]0 ARRIVAL DATE JAN 24 1971

OISTMi_ _Y'Z.Z57

157.04 NCA 183.69 SNA 1_3.56 ECC .16254 1NC67.0356
_.01 TAL Z02.56 TAP 26.24 RCA J05.91 APO 153.21

|B0.7| Z_E 63.31 (TE 266.69 ?AC I)6.60 ETC 27B.88

53,275 PTN 3,50 VHP 40.536 DPA 61.74 RAP 50.21 ECC17,1259

INJ _ INJ RT A_K_ INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 L(_IG

80.00 137.77 163.24 4 35 5(3 1846.1 7.30 78.10
_6._ |57.79 163.24 14 49 54 74.4 7.31 284.19

IO'.00 1_7.77 163.24 4 55 50 I646.1 7._0 78.10

Z66.09 137.79 163.24 14 49 54 74.4 7.31 284.19

80.1_ 137.Tt 163.24 4 _5 50 1846.1 7.30 7B.10

Z_6.09 1_7.79 16_.24 14 49 54 74.4 7.31 284.19

NID-ODUN_ (XECUTIO4 ACCURAC_ ORBIT OETERNIN_¥1ON ACCURACY

SGT 116|.0 S_R 30_1.6 SG3 56.0 ST 1080.2 SR 2719.9 SS 2072.4

-._065 _ .999_ RTF -.9019 CRT -.9877 CRS-I.0000 CST .9871

SGB 3523.1 _ -.13813 I;'15 ._J_O LS_ 3582.3 M,_ 162.4 SSA 2.3

S_1 3281.3 SG_ 525.5 TNA 112.81 ELI 2922.3 EL_ 157.2 ALF )11.48

H(L IOC(NTRI C C..0NI C

RL 150.64 LAL ._0 LOL _16.8_ _L 2_.1_0 GAL -4.8|
m" t07.63 L_P 3.39 L£P 1_.32 VP 37.973 GAP 3.97 ,t_P

RC 104.339 GL -32.33 GP 59.42 2AL 93.34 2AP 93.51 ETS
PLANE T(X_ENTRI C CON_(

C3 9_S.929 _AL 31.400 DL_ -73.24 RAL 2_7.67 I_D _/_.9 _EL
LNO4 A3_iTH LNCJ4 TIN( L-I TINE |NJ I.AT

19.13 3 33 4 2446.10 -.36

160.87 14 M 40 674.40 -.33

19.13 3 35 4 2446.10 -._

160.87 14 M 410 674.40 -.35

19.13 3 33 4 2446.10 -.36

160.87 14 3_ 40 674.40 -.35

OIFFEIq[NTIAL CORR[C TICNS

TO( 5.8427 TRA .9109 TC3 -.09_6 _ 3.0969

R0-14.9039 _RA -.OSAO RC3 .2133 FAU-.041_I

F0£-3.2423 rRA -.01_7 FC3 .0420 BSP 9867

B(3(16.O082 8_A .9123 tiC3 .2349 FSP -170

Vl 29.578

V2 35.211

CLP 96.92

LA_ DATE S£P 10 1970 FLIGHT TIN( 1_.00 ARRIVAL D4TE JAN 26 1971

HELI(XENTRIC CONIC

RL 150.64 LAL .00

RP 107.65 LAP 3.3_

RC 106.6Z4 GL "63.71

PL4N(TOCENTRIC CONIC

C3 312.773 WAL 17.6_5

LI_J4 &TMTH LN_H TINE

12._ 0 44 43

167.6_ I1 55 2_

12.38 0 44 43

167.62 11 55 26

12._ 0 44 43

167.62 11 55 215

LQ. 346.88 VL 27.130 G_L

LOP 171.56 VP 37.943 GAP

GP 76.BO 7AL 95.31 ZAP

0ISTANCE 397.217

-4.41 A2'I.. 125.89 14C4 185.77 SI4A 129._6 ECC .18117 INC35.8870 Vl 29.578

3.97 ATP 54.25 TAL _.70 TAP 26.47 RCA 105.92 APO 152.79 V2 35.Z02

96.21 (T$ 166.48 _A( 82.28 ET( 252.43 _AC 134.24 ETC 275.11CLP 118.30

DLA -79.12 RAL 183.35 RAO 6571.8 _EL Z0.835 PTH 3.18 VHP 22.881 DPA 78.10 RAP 264.08 ECC 6.1473

L-I TINE INJ LAT INJ LONG INJ RT AS(C INJ AZMTH INJ TINE PO CST TIN INJ Z LAT INJ Z LONG

2_9.39 5.56 82.54 _Z.27 169.07 1 24 1_ 1769.4 13.41 81.41

5861.89 5.36 259._4 9_.29 169.07 13 33 8 5261.9 13.41 258.70

2]69.39 5.56 82._4 9Z.Z? 169.07 I 14 13 1769.4 13.41 81.41

5861.89 5.56 259.84 9_.29 169.07 13 33 • 526| .9 13.41 258.70

2169.39 5.56 82.54 92.27 169.07 1 24 13 1769.4 13.41 BI.41

5861.89 5.56 259,_4 92.29 169.07 13 33 8 5261.9 13.41 15_.70
OlFFE_I[NTIAL _CTIONS

TO( o.2ZEO TRA .3535 TC3 -.O303 EMU .6043

R0[-7.24_4 RRA-|.f_JO RC3 .1413 F_J-.00?Z4
F0(-I.6ZA? FRA -.3296 FC3 .0_00 6_ o 11146

BO( 7.2469 _A 1.7236 OC3 .1445 FSP -Z|3

xI0-_ E]IECUTIOM ACCURACY OI_BIT O(T£_4IN_TION ACCURACY

_T _05 _ 3763.3 SG3 67.1 ST 196.?. SR 2502.7 SS 1093.4

RRT -.7_'_7 _" ._ RTIF" -.6488 CRT .0273 CRS -.9991 CST -.0703

S_B 3_14.1 _ -._ R13 .9957 LSA 2730.8 NSA 2'00.8 SSA I .4

S_I 378_.8 _ 4_.5 THA 96.70 ELI 2502.? EL_ 196.2 ALF 89.88

LAUNCH DATE SIP 10 1910 FLI¢_T TINE 140.00

_LIOCENTRIC CONIC

RL 15(3.64 L_L .00

RP IO7.68 LAP 3.]6
RC I08.g06 GL -64.97

PLANETOC(NTR_C _IC

C3 136.438 _IL 11.661

LNO/ A?NTH LNO_ TINE

14.41 O 6 42

165.59 II 9ZZ

14.41 0 6 42

165.59 11 9_

14.41 0 6 42

165.59 11 9 Z_

ARRIVAL DATE JAN 28 1971

01STkl_( 402.9M

LG. 346._ VL 27.09_ _L -4.15 A_ 113.05 HG_ 188.60 S_ 129.14 ECC .18114 1NC23.0531

LOP 174.81 VP 37.912 GAP 4.19 47P 67.18 TAL 199.39 TAP _7.99 RCA 105.1'5 AFO 152.53

GP 79.96 7AL 97.43 TAP 99.88 ETS 101.31 Z_E 92.48 ETE 187.40 ZAC 161.49 ETC 228.89

OLA -_._4 RAL |72.81 R/iO 6570.5 M[L 16.055 PTH 2._3 VHP 15.198 0PA 67.56 RAP 253.09

L-I TIN[ IN./ LAT INJ LI_NG INJ RT ASC INJ A_MTH INJ TINE PO CST TIM INJ Z LAT

2240._ 13.89 79.96 79.62 166.95 0 44 2 1640.3 21.68

573_._0 13.90 259._ 79.64 166.95 12 45 0 51_.8 21.68

_40.28 13.89 79.96 79.62 166.95 0 44 Z 1640.3 21.68

5738.80 15.90 259.25 79.64 166.95 12 45 0 5138.8 21.68

2240.Z_ 13.89 79.96 79.6_ 166.9_ 0 44 2 1640.3 21.68
5738.80 13.90 259,_ 79.64 166.95 12 45 0 5138.8 21.68

O IFF(RIENTIAL CO_i[CTIONS

T0£-3.5439 TRA-I._447 TC3 -.09_8 _U .17/_

ROE -.8769 _A -.8541 RC3 -.02"88 FAU .00T75

F0(-I .0889 FRA -,3796 FC3 -.049_ 8SP 12374

BO_ 3.6508 _1_ _.3930 _3 .0971 FSP -_0

NID'-_,OJR_ EX[CUTICN ACCURACY

SGT 3482.9 SGR 19_0.9 SG3 87.3

¢_T .SWa45 _1 r .9400 Rn_ .9930

_B _97.0 RL_ -.1123 R13 .9925

SGJ 3963.7 S6Z 514,7 THA 28.78

Vl 29.578

V2 35.193

CLP 169.79

ECC 3.2454

INJ 2 LONG
78.44

257.73

7a.44

257.73

78.44
257.73

DIGIT DETEI_IN_TION ACCURACY

ST 1959.0 SR 716.9 SS 777.2

CRT .9012 CRS -.8860 CST -.9994
LS_ 2205.7 MSA 300.7 SSA 1.8

EL1 Z065.1 EL2 294.7 ALF 18.65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUI_H 0ATIr SIP 10 1970 FLIGHT TIN[ 142.00

_L IOO'NTRIC CONIC

RL 150.64 LAL .(_ LOt. 346.88 VL

I_ 107.71 LAP 3.32 LCP 178.05 VP

RC 111,166 GL -62.9_ GP 75.22 ?AL

PLANE T_IrNTR IC _ONXC

(;3 75.948 _ 8.715

LNC._ ATNTH t.J_H TINE

16.13 0 33 36

163.27 11 26 59

16.73 0 33 36

J63.27 J1 26 59

16.73 0 33 36

163.27 11 26 59

0 llSFFRIENT I AL COKqqIECT ION5

T0f.-2.8_0| TRA-| .3358 TC} -.44_2 BAU .4593
NO( 1.2855 J_A .1377 RC3 .OgO6 FJUJ .01756

ro£-1.2o58 FRA -.MSO FC3 -.2DO2 OSP 12824

80( 3.1083 _4 I .3429 8_3 .4524 FSP _')72

ARRIVAL CATE JAN 30 1971

Of|TiN(| 408.864

27.065 6AL -3.92 ATL 106,70 H(A 191.64 S_4A 128.91 £CC .18153 1NC16.6998 Vl ?9.578

37.880 GAP 4.46 AFP 73,63 TAL 198.21 TAP 29.83 RCA 103.51 APO 152.31 v2 35.184

99.25 lAP 104.02 [TS 62.88 lag 99.39 [TE 149.62 ?AC 163.07 ETC 213.93 CLP-161.66

LAUNO'_ 0ATE SEP J0 }970

CLA -75.32 RAL 178.39 RAO 6569.5 _L 14.046 PTH 2.56 VHP 11.457 CPA 59.72 RAP 248.01 ECC 2.2499

L-I TIN| IN| LAT IN| LONG |NJ RT A,_C IN| A2_,ITH IN| T|NE P_ CST T/N IN| 2 LAT IN| 2 LONG
2112.24 21.91 76,47 82.3_ 164.15 1 8 48 1512.2 29.58 74.38

5618.82 21.91 258.05 82.35 164.15 15 0 38 5018.6 29.59 255.96

2112,24 21.91 76.47 82.33 164.15 1 8 48 1312.2 29.58 74.38

_618.82 2J,91 2_B.05 82.35 J64.J5 J3 O 38 501_.8 29.39 255.96

2112.24 21.91 76.47 82.33 164,15 I 8 48 1512.2 29.58 7a.38
5618.82 21.91 2_.05 82.35 164.15 13 0 38 5018.8 29.39 255.96

NI0-(.CURSE ELOCUTION ACCURACY ORglT 0[TERN|NATION ACCURACY

SGT 4006.7 S_ 931.1 SG3 114.7 ST 2131.6 SR 851.9 SS 839.8
RRT -.78_ R_ r -._774 R'rF ._3| CRT o.9274 CRS .9718 C$T -.9894

4115.5 RZ3 .1440 RI3 -.9871 LSA 2424.8 NSA 307,9 SSA 2.6

S_I 4076.3 SGZ 5_.3 THA I(_J'.45 £L1 2276.0 EL2 _98.fl ALF 139.29

I'_LIOCENTRIC _NIC

RL 1_O.64 I.JL .00

107.74 LAP 3.28
113.462 GL -59.73

PLANE T(X[NTRZC C.CN | C

C3 49.196 VHt. 7,0|4

LNC._ ATNTH LNO4 TINE

19.15 I 14 19

160.85 11 57 51

19.15 I 14 19
Z60.85 1l 57 5l

19.15 I 14 19

1_0.85 11 57 51

OIFF_RI[NTIAL CORlql[CTIONS

T0_-2.6159 TRA-I.0_|3 TC_ -.8535 8.4U ,58_0

|.43J3 RRA ,_Zi_l RC3 .27|| FAU .02570

F0[-1.4182 FRA -.3653 FC3 -.4523 8SP 12896

80_ Z.9827 BRA 1.1145 E_ .8955 FSP -465

FLIGd4T TIN| |44.00 ARRIVAL CATE FEB ! 1971

OISTANQ[ 414.8_

LOL 346.88 VL 27.031GAL -3.?0 A?I. IOZ.9_ HC_ 194.77 N I28.68 ECC .18213 ZN_12.9777 Vl 29.578

LOP 181.28 VP 37,846 GAP 4.75 ATP 77.44 TAL 197,06 TAP 31.82 REA 105.24 APO 152.12 V2 55.174

GP _._6 7AL |00.64 ?AP 1_,3_ [TS 54.|Z ?1_ |04.73 _Tg 14_.10 ?AC 161.Z0 [TC 224.46 CLP-152.92

0LA -7).22 RJL |87.36 RA0 6561t._ _IEL 13.0_0 PTH 2.M VHP 9.369 0PA 53.01 RAP-244.67 ECC J._O96
L-| TIN| IN| I.AT |NJ _ |NJ RT AS_ |NJ A_4TH _NJ T]I,_ PO CST TIN IN| 2 LAT IN| 2 LONG

2002._0 2/t.45 72.33 87.95 160.83 I 47 A! 1402.2 35.97 69.52

5518.61 _.A6 Z_.34 87.97 |60.83 13 29 50 4918.6 35.98 253.52

ZOO_._D 2_.A5 72.33 87.95 160./r_ | 47 41 1402.2 35.97 69.52

55|8.61 28.46 256._4 87.97 160.83 1_ 29 _0 4918.6 _5.96 253.52

2002.20 _.45 7Z._3 87.95 160,83 I 47 41 1402.2 55.97 69.52

5518.61 28,46 256._4 87.97 160.83 13 29 50 4918.6 35.98 253.52

NID-(OU_!I_ EXECUTION ACCURACY CI_|T DETERMINATION ACCURACY

S_T _)41.5 S_R 1_I,_.0 _ 144.9 ST 2350.0 5R 1184.9 S5 970.9

RRT -,_O_5 I_F -.97|0 RIT ,972_ CRT -,9698 ORS .9931 CST -.9892

4178.1 _3 .1737 RI3 -.9810 LSA 2773.0 NSA 273.5 SSA 3.3

SG| 4139.2 _. 5_.5 THA |62.04 ELI 2601.2 EL2 258.7 ALF 153.46

LAUNCH DATE S£P J0 1970 FLIGHT TINE 146,00 ARRIVAL OATE FEB 3 197!

HELIOCENTRIC CONIC

RL 150.64 LAL .00

RP 107.77 LAP 3.23

RE 115.736 6L -56.15

PLAN[TOCENTRIC CONIC

C3 35.215 VHL 5.934

LN_H ATNTH LNK_H TIN[
21.76 1 55 55

158.25 12 28 28

21.76 I 55 55

158.23 12 28 28

21.76 I 55 55

158.23 12 28 Z8

0ISTAN(E 420.872

L0L 346.88 VL 26.995 G4L -5.48 AZL 100.54 HEA 197.92 SNA 128.44 ECC .18289

LOP 184.52 VP 37.811 GAP 5.05 AZP 79.96 TAL 195.90 TAP 33.83 RCA 104.95

GP 63.47 2AL 101.56 2AP 112.80 ETS 51.27 ZA[ 109.09 ET[ 140.98 7AC 157.72

OLA -70.95 RAL 196.41 RAO 6568.4 VlEL |2.513 PTH 2.27 VHP 8.098 DPA 46.94

L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ AZ_4TH INJ TIME PO CST TIM

1911.77 33.36 67.60 93.26 156.99 2 27 46 1311.8

5440.62 33.37 254.30 93.28 156.99 13 59 8 4840.6

1911.77 33.36 67.60 93.26 156.99 2 27 46 1511.8

5440.62 33.37 254.30 93,28 156.99 13 59 8 4840.6

1911.77 33.36 67.60 93.26 156.99 2 27 46 1311.8
5440.62 33.37 254._0 93.28 156.99 13 59 8 4840.6

DIFFER1ENTIAL CCRf_CTIONS

T02-2.5585 TRA -.9230 TC3-|.3547"flAU .6721
RO£ 1.3350 RRA .1_7 RC3 .450_ rAU .03346

rCE-l.6002 FRA -.3278 FC3 -.6L_'_6 8SP 13415

BOg 2.8858 _RA .9421 6C3 I .4277 FSP -563

INCI0.5389 VI 29,578

APO 151.95 V2 35.164

ETC 234.07 CLP-15O.20

RAP 242.34 ECC 1.5796

IN| 2 LAT IN| 2 LONG

40.66 63.91

40.66 250.61

40.66 65.91

40.66 250.61

40.66 63.91

40.66 250.61

CRSIT OETE/_INATION ACCURACY

ST 2602,9 SR J299.9 SS 1100.2

CRT -.981B CRS .99B4 CST -.9910

LSA 3101.0 HSA 242.5 SSA 4.1

ELI 2901.0 EL2 221.4 ALF 153.72

NIO-COU_SE EXECUTION ACCURACY

SGT 4017.4 _ |502.9 S63 178,7
RRT o._22| _ -._124 R7F .9665

_G_ 4289.3 R23 .1916 R13 -.9762

,5_1 4254.0 SG2 549.3 THA 160.63

LAUNCH OATE _IEP lO 1970 FLI_T TIN| 148.00 ARRIVAL 0ATE FEB 5 1971

H_LI_ENTRIC CONIC

RL 150.64 LAL .DO

RP 107.80 LAP 3.|6
RC 118.005 GL -52.47

PLANETO_ENTRIC CONIC

C3 27.04| VHL 5._O0

LNC.H A_MTH LN_H T_NE

24.55 2 34 58

155.45 |2 55 35

24.55 2 34

155.45 12 55 35
24.55 2 _1

155.45 12 55 35

DISTANCE 426.89|

LCL 346.#8 YL 26.958 _4L -3.25 A2L 98.BJ NC_ L_OJ.|O 5_A

LOP 187,75 VP 37.775 GAP 5.35 AZlP 81.77 TAL |94.73 TAP

GP 58.09 2AL |01.99 7AP 117.14 ETS 50.06 7AE 112.67 ETE

J2B.20 ECC .18378 I_ 8._J38 VJ 29.57_

35.83 RCA 104.64 APO 151.75 V2 35.153

141.92 ZAC 153.75 [TC 240.60 CLP-149.65

0LA -GB.55 RAL 204.71 RAO 6566.1 VEL 12.183 PTH 2.J9 VHP 7,286 0PA 41.37

L-| T]I¢E |NJ I._T |NJ LONG |NJ RT A,_ |NJ A_4TH _NJ T|HE I_ CST T|M
1837._ 3G.82 62.45 97.59 152.81 3 5 36 1237,9

5_l .93 36.83 252,_8 97.6| | 52.8| J4 25 I 7 4781.9

1837.88 36.82 62.45 97.59 152.81 3 5 36 1237.9

53_1.93 36.83 252.{_ 97,61 152.81 14 25 17 4781.9

1637.88 36.82 62.45 97.59 152.81 3 5 36 1237.9

5381.93 _6.83 252.(3_ 97.61 152.81 14 25 17 4781,9
0TFFrRENT|AL ¢OI_IECT|ON_

TDr-2.4BOO TRA -.77_ TC3-| .9088 BAU .7_'_9

ROE 1.1719 RRA .1249 RC3 .5957 FAU .0_

rOE-l.6942 FRA -.2578 FC3-I .2743 8_P 1_628

BOE 2.7430 BRA .7830 BC3 I .9996 F._° -_

RAP 240.75 ECC 1.4450

IN| 2 LAT IN| 2 LONG
43.84 57,81

43._4 247.44

45.84 57.81

43.84 247.44

43.84 57.81

4_.84 247.44

ORBIT 0ETERMINAT/_N ACCURACY

ST 2821.1 ,SR 1296,3 S5 1184.5

CRT -.9867 CRS .9993 CST -.992!

LSA 3315,6 MSA 220.1 SS_ 5.0

ELI _09P.7 EL2 191.8 ALF 155.51

NI0-O:IJRSIE E_CUTION ACCURACY

_T 4102.6 5GR 1480'8 SG3 208.9

RRT -.9_75 RRf" °.9843 R1T .9620

SC_ 4361.6 R_3 .2066 R13 -.9713

SGI 4330.0 S,62 524.5 THA 161.20
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH CATE S_P JO 1970 FLIGHT TINE 150.00 ARRIVAL CArE FEB 7 1971

_LZOCENTRIC CONIC CISTANCE 432.904

RL 150.64 LAL .00 LOt. 346.88 VL 26.911 GAL -3.0Z ATL 97.51 f4CA Z04.19 SMA

RP 107.84 LAP 3.09 LCP 190.99 VP 37.737 GAP §.65 AZP 83.14 TAL 19].5] TAP

RC 110.271 GL -48.83 GP 53.16 7AL 101.94 7AP 111.29 ETS 49.41 7AE 115.61 ETE

PLANE TOCENTR I C CONIC

C3 .Z1.870 Vl.4L 4.677 _LA °66.08 RAL Z1Z.16 RAD 6567.9 V[L 1]._9 PTH Z.13 VHP

LNCH AFI, ITH LNCH Title L-I TINE INJ LAT

27.43 3 !1 6 1776.71 39.10

152.57 13 18 53 5338.97 39.11

27.43 3 11 6 1776.71 39.10

151.f17 13 18 53 5338.97 39.11

27.43 3 11 6 1776.71 _9.10

132.57 13 18 53 5338.97 59.11

OlFFERI[NT IAL COR_IEC T IONS

TDE-g.3BO9 TRA -.6_ TC5-g.5096 BAU .76"_4

ROE J .0063 RRA .0668 RC5 ,7082 FAU .04497

Ir_E-I .7099 IrRA -.1695 FC5-1.780Z BSP I_3|6

Z.5848 _A .6427 B(13 2.EO76 FSP -767

127.95 ECC .IB4?B INC 7.5142 Vl 29.57_

37.8Z RCA 1D4.31 APO 151.59 v2 35.141

143.70 7At 149.7_ ETC 245._I CLP-150.D)

6.753 0P4 36.Z4 RAP 139.74 ECC 1.3599

|NJ LONG INJ RT ASC |NJ AFI4TH ]NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
57.07 I01.01 148.49 3 40 42 1176.7 45.78 51.50

Z49.84 101.03 148.49 14 47 52 4739.0 45.79 244.27

57.07 101.01 148.49 3 40 42 1176.7 45.78 51.50

Z49.84 101.05 148.49 14 47 52 4739.0 45.79 244.27

57.07 101.01 148.49 3 40 42 1176.7 =5.78 51.50

249./M 101.05 148.49 14 47 52 4739.0 45.79 244.27
MIO-_ [XECUTION ACCURACY ORBIT D[TERNIN4TION ACCURACy

SGT 4ZIZ.8 SGR |4|4.0 S_5 Z55.4 ST 2974.8 SR 1234.5 SS )ZZ6.0

I_T -.9301 _ -.9655 RTF .9590 CRT -.9892 CRS .9997 CST -.9915
4445.B R_5 .Z149 R15 -,9673 LSA 3440.2 NSA 203.6 SSA 6.0

S_| 4416.J S_. 495.5 THA 161.43 EL1 3216.5 EL2 167.4 4Lr 157.62

LAUNCH OAT[ SEP 10 1970 FLIGHT TINE |52.00 ARR|VAL CATE F[_ 9 1971

I'_LIOCENTRIC CONIC

RL 150.64 LAL .00
RP 107.87 LAP 3.00

RC lL_Z.531 GL -43.27

PLANETOCENTRIC CONIC

C3 18.410 _ 4.291

L4_J,4 AZ14TH LNCH TIN[

30.36 3 44 41

149.64 15 38 515

30.36 3 44 41
149.64 13 _ 36

30.56 3 44 41

149.64 13 3/I 56

01FFERIENTIAL CORRECTIOI_

T01[-2.2651 TRA -,5|0_

• 8361 _A .0176

F01[-1.6388 FRA -._71
1 _ 2.4115 BRA .51|0

0I STAN_ 4_8.gO8

LCL 346.88 VL 2t5.883 GAL -2.77 A2'L 96.31 HC4 207.49 _A 127.69 ECC .18589 INC 6.5188 Vl 19.578

L_ 194.Z1 VP 37.699 GAP 5.9,1 A_ 1_._1 TAL 19'_.31 TAP 39.80 RCA 103.96 APO 151.43 V2 35.130

GP 48.69 Z44. 161.44 ZAP 183._1 ETS 48.96 7AE 117.96 ETE 145.83 ZtC 146.03 ETC 248.08 CLP-IS0.87

DLA -65.58 RAL _18.88 K40 6567.7 VEL
L-I TINE INJ tAT

1725.10 40.45

5308.56 40.46

17_5.10 40.45

5308.56 40.46
1715.10 40.45

5308.36 40.46

TC5-3.1319 6AU .7946

RC5 .7846 FAU .04878

FC3-Z.1938 BSP 14189

8C3 3.ff87 fSP -837

11.8_3 PTH Z.09 VHP 6.403 DPA 31.35 RAP 239.19 ECC 1.3030

INJ _ INJ RT A.SC INJ A21qTH INJ TINE PO CST TIN INJ Z LAT INJ 2 LC_G

31.f_ 103.81 144.Z'Z 4 13 _7 1125.1 46.75 45.25

_47.74 |05.8_ 144.21 15 7 25 4708.6 46.76 241.33

31.f_ 105,81 144.LPZ 4 15 27 1125.1 46.75 45.25
_47.74 |05.81 144._1 i5 7 25 4706.6 46.76 241.33

51.66 105.81 144.LP'Z 4 13 27 1125.1 46.75 45.25

247.74 10_.BZ ]44.21 15 7 25 4708.6 46.76 241.33

MID-COURSE E_CUTICIq ACCURACY ORBIT 0ETERNINATION 4CCURACY

SGT 45L_.7 SC& 1527.9 ,%3 256.6 ST 3060.5 SR 1143.7 SS 1226.4

RRT -.93|0 RRF -._ RTF .9570 CRT -.9906 CRS .9999 CST -.9924

432_.9 _3 .2174 R|5 -.9640 LSA 3484._ HSA 191 .0 SSA 7.2
S_1 4501.8 SG_ 465.9 THA 163.88 ELI 5263.9 EL2 146.7 4LF 159.64

LAUNCH 0ATE S_P 10 1970 FLIGHT TIN[ 154.00 _RRIVAL C_TE FEB 11 1971

HELIOCENTRIC CONIC

RL 150.64 LAL .00

RP 107.91 LAP 2.91

RC 124.786 GL -41.83

PLANETOC[NTRIC CONIC

C3 16.000 _ 4.000

LNCH ATNTH LNCH TItlE

33.3Z 4 16 Z3

146.68 13 36 19

33.32 4 16 23

146.68 13 36 19
33.32 4 16 13

146._8 15 56 19

DISTANCE 444.89_

LOL 346.88 VL 26.844 GAL -2.52 AZL 95.7J HC_ 210.69 SMA 127.44 ECC .18712 INC 5.7089 Vl 29.578

LOP 197.44 VP 37.660 GAP 6.Z4 AZP 85.09 TAL 191.06 TAP 4].75 RCA 103.59 APO 151.28 v2 55.118

GP 44.68 ZAL 100.52 TAP 118.86 ETS 48.59 74[ 119.88 ETE 148.08 7AC 142.60 ETC 250.33 CLP-151.92

0L4 -61.08 RAL LP'ZS.03 RAO 6567.6 V[L 11.721 PTH 2.07 V_IP 6.177 DPA 27.27 RAP 239.02

L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ AZt4TH INJ TINE PO CST TIN INJ 2 LAT

I_0._ 41.06 46.35 I_.Z5 140.11 4 44 23 1080.5 46.97

5288.41 41.07 245.g0 106.17 140.10 15 24 28 4688.4 46.97

1680.90 41.06 46.55 |06.25 140.11 4 44 23 1080.5 46.97

5288.41 41.07 Z45.g0 106.Z7 140.10 15 24 28 4688.4 46.97

1f_90.50 41.06 46.55 106.25 140,11 4 44 23 1080.5 46.97

52_.41 41 .07 145.g0 1_._7 140.10 15 24 28 4688.4 46.97
01fFERI[NTIAL COa_CTIO_L_

TDE-2.139_ TRA -.38_ TC3o5.756_ BAU .BZ"_

ROE .72_ RRA -.0125 _3 .8279 FAU .051L>9

F01[-1.5593 rRA .0418 FCS-Z.T755 BSP 14472
e_E 2.1603 _A .38_2 BC5 3.8463 FSP -890

ECC 1._633

MlO-O3J_[ E_ECUT_N ACCURACY

_T 4440.Z _ 1f37.Z SG3 272.3
RRT -.9304 _ -.91f_ RTF .9536

SG_ 4609,$ RZ3 .1147 R13 -._13

SGJ 4_8.4 SGZ 4_.9 THA 16_.33

INJ 2 LONG

39.25

238.80

39.25

238.80

39.25

238.80

ORBIT OETERNIN_TION ACCURACY"

ST _085.3 SR 1043.2 SS 1192.8

CRT -.99J5 CRS .9999 CST -.9919

LSA 3463.7 N$A 181.2 SSA 8.4

ELl 3254.4 EL2 128.5 ALF 161 .44

LAUNCH 0ATE SIEP 10 19713 FLI_.IT TINE 136.00 ARRIVAL OATE FEB 13 1971

HELIOCENTRIC CONIC

RL 1_10.64 LAL .00

RP 107.95 LAP Z.BI

RC 1Z7.0_6 GL -5_.51

PLANET(X_[NTRIC CONIC

C3 14.278 _ 3.779

LNO4 A2_47H LNO4 TINE
36.29 4 46 37

145.71 14 11 34

36.29 4 46 37

143.71 14 11 34

36.29 4 46 37
143.71 14 11 34

DIFFERENTIAL CORRIECTIONS

TO{E-2.0103 TRA -.25_

ROE .6221 RRA -.0350

f0£-1.4189 FRA .1552

8C_ 2.1045 _A .2616

01STMK'E 430.874

LOL 346.88 VL 2_.B05 6AL -Z.Z3 AZL 9_.04 HCA 215.89 S_4A

LOP ;.:130.96 VP 37.1_1 GAP 6.53 AZP B3.11I TAL I89.79 TAP

GP 41.09 7AL 99.ZI TAP 1_.Z3 ET$ 48.17 ZAE 121._6 ETE

TC3-4._1B_U .g4_Z

RC5 .8445 rtU .0527_

FC3-3.1970 BSP 14776

8C3 4.4490 fSP -_7

127.18 ECC .18847 INC

43.68 RCA 103.21APO

1_0.31 ZAC 139.51ETC

5.0591 Vl 29.578

151.15 V2 35.105

252.03 CLP-133.08

OLA -58.60 R*L 230.75 _ 6367.6 VEL |1.647 PTM Z.04 VHP 6.039 DPA 23.38 RAP 239.17 ECC 1.2350

L-| TINE INJ I.AT INJ _ lNJ RT ASC INJ A_4TH INJ TINE PO CST TIM INJ 2 LAT ZNJ 2 LONG

1641.11 41.09 41._J 10_.33 13_._ 5 13 58 1041.1 46.61 33.60

5176.75 41.11 144.43 10_.57 1_6.13 15 39 31 4676.7 46.62 236.79

1M1.11 41.09 4|.13 1_.53 I_.L_ 5 15 58 1041.1 46.61 33.60

5176.75 41.11 144.43 I0_.37 136.15 15 39 31 4676.7 46.62 236.79
1641.11 41.09 41.13 10_.33 13_._ 5 13 58 1041.1 46.61 33.60

5276.75 41.11 Z44.45 10_.37 136.25 15 59 51 4676.7 46.62 236.79

N|0-C_UI_ [I_ECUTI(3N ACCURACY ORBIT 0ETERNINATION ACCI.._ACY

SGT 4554.6 _ 11_.1 SG3 L:_qs.z ST 3058.3 SR 944.7 SS 1133.3

-.9_ _ -.9707 R1T .9545 CRT -.9923 CRS .9998 CST -.9908

SG8 4697.6 R_3 ._73 R15 -.959! LS_ 3391.1MSA 173.8 SSA 9.8

S_,1 4679.1 _ 416.0 THA 166.70 ELI 3198.9 EL2 112.2 ALF 162.94
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970_

LAUNCH DATE ._dZP ID 1970

HELI(XENTRIC CONIC

RL 150.64 LAL .DO

RP 1D7.99 LAP Z.7O

RC IZ9.Z78 GL -35.30

PLANE TOCENTRIE CONIC

E3 13.029 YHL 3.610

LNCM AZMTH LNCH TIME

59.27 5 15 53

140.73 14 24 56

39.Z7 5 15 55

140.73 14 Z4 56

39.27 5 15 53

140,73 14 24 56

FLIGHT TIE 158.00 ARRIVAL 0ATE FEB 15 1971

CISTANCE 456.854

LOt. 346.88 VL 26.765 GAL -1.98 AZL 94.47 HCA Z17.09 SMA 126.92 ECC .18995 INC 4.4725 Vl 29.578

L(_ ZO3.88 VP 57.581 GAP 6.83 AlP 86.45 TAL 188.50 TAP 45.58 RCA 102.81 4PO 151.03 V2 35.093

GP 57.89 ZAL 97.56 lAP 135.52 ETS 47.99 ZAE 122.52 £TE 152.44 ZA( 156.75 ETC 253.59 CLP-154.Z9

CLA -56.14 RAL 256.08 RA0 6567.5 VEL 11.594 PTH 2.03 VMP 5.965 0PA 19.65 RAP 259.59 ECC 1.2144

L-I TIE INJ LAT INJ LONG INJ RT ASC INJ A_.ITH INJ TIME 1=O CST TIM INJ 2 LAT INJ 2 LONG

1605.32 40,68 56.35 110.84 152.71 5 42 39 1005.3 45.82 28.31

5272.55 40.69 243.38 110.85 132.70 15 52 49 4672.5 45.83 235.36

1605.32 40.68 36.33 110.84 132.71 5 42 39 10{35.5 45.82 28.31

5272.55 40.69 24}.38 110.85 132.70 15 52 49 4672.5 45.83 235.56

1605.32 40.68 36,33 110.84 132.71 5 42 59 1005.3 45.82 _8.31

5272.55 40.69 243.38 110.85 132.70 15 52 49 4672.5 45.83 255.56

DIFFERENTIAL CCRRECTIONS MI0-COURE EXECUTION ACCURACY

TD£-1.8772 TRA -.1242 TC5-4.9425 BAU .8752 SGT 4662.1 ._R 1068.8 .SG3 _89.1
ROE .5356 RRA -.0815 RC5 .8575 FAU .05313 RRT -.9249 RR!F -.9630 R1F .9556 CRT -.9930 CRS .9994

FDE-I.2798 FRA .2665 FC5-3.5305 6SP 15056 SG8 478_L.1R_3 .1960 RI3 -.9575 LSA 5273.1MSA 168.0

BOE 1.9522 8RA .1486 BE3 5.0129 FSP -949 .T_I 4766.5 ._,2 397.5 THA 167.94 EL1 3101.7 EL2 96.8

LAUNCH DATE ._P IO 1970 FLIGHT TINE 160.00 ARRIVAL OATE

HI[LIOCENTRIC CONIC 0ISTANCE 462.777

RL 150.64 LAL .00 LOL 346.88 VL 26.725 GAL -1.69 AZL 93.98 I..ICA 220.29 5NA 126.66 ECC .19155 INC 3.9844

RP 108.03 LAP Z.58 LOP 207.10 VP 37.540 GAP 7.12 A?'P 86._ TAL 187.18 TAP 47.47 RCA 102.40 APO 150.92

RE 131.513 6L -32.21 GP 35.05 7AL 95.60 ZAP 138.16 ETS 47.76 ZAE 123.41 ETE 154.45 ZAC 134.32 ETC 254.50

PLANETOCENTRIC CONIC

C5 12.124 VHL 3.482 OLA -53.70 RAL 241,13 RAO 6567,5 VIEL 11.555 PTH 2.02 VHP 5.939 OPA 16.64 RAP 240.24
LNC/'I A_tTH LNCH TIME L-I TIMK INJ LAT INJ LON6 INJ RT ASC INJ A_4TH INJ TJME PO CST TIM INJ 2 LA T

42.26 5 44 32 1572.03 39.91 31.65 113.20 129.47 6 1O 44 972.0 44.69

157.74 14 }6 37 5275.12 }9.92 242._ 113.21 )29.46 16 4 33 4675.1 44.70

42.26 5 44 52 1572.03 39.91 31.65 113.20 129.47 6 10 44 972.0 44.69

137.74 14 36 37 5275.12 39.9_ 242.B0 113.21 129.46 16 4 53 4675.1 44.70

42.26 5 44 32 1572.03 39.91 31.65 IJ_.20 129.47 6 10 44 972.0 44.69

137.74 14 36 37 5275.12 39.92 242.80 513.21 129.46 16 4 53 4675.1 44.70

DIFFERENTIAL CCRRI[CTIONS NI0-CCXJRE EXECUTION ACCURACY

TD[-1.7455 TRA .0097 TC3-5.4704 BAU .89_5 SGT 4769.1 _ 996.5 S(,3 291.7

ROE .4666 RRA -.I026 RE3 .8151 FAU .05284 RRT -.9201 RRF -.9534 R1T .9533

FOE-1.1251 FRA .3718 FC5-3.7728 BSP 15372 S(R] 4872.1 1_3 .1602 R13 -.9561

8OE 1.8049 BRA .IO31 BE3 5.5308 FSP -962 SGI 4857.0 ,_32 383.3 7HA 169.05

ORBIT 0ETERMINATION ACCURACY

ST 2985.6 SR 853.3 SS 1054.3

CST -.9892

SSA 11.4

ALF 164.13

FEB 17 1971

Vl 29.578

V2 55.080

CLP-155.52

ECC 1.1995

INJ 2 LONG

25.37

234.52

25.37

234.52

25.37

234.52

ORBIT 0ETERMINATION ACCURACY

ST 2871.2 5R 772.7 SS 964.0

CRT -.9940 CRS .9983 CST -.9868

L$A 3121.4 MSA 165.6 S$A 15.1

ELI 2972.2 EL2 81.6 ALF465.01

LAUNCH C4TE SEP I0 1970 FLIGHT TINE 162.00 ARRIVAL CATE FEB 19 1971

MELIOCENTRIC CONIC CISTANCE 468.70)

RL 150.64 LAL .DO LOL 546.88 VL 26.684 GAL -1.39 AZL 93.56 HCA 223.49 SMA 126.40 ECC .19326 INC 3.5570 Vl 29.578

RP 108.07 LAP 2.45 LOP 210.51 VP 57.499 GAP 7.42 AZP 87.42 TAL 185.84 TAP 49.55 RCA 101.97 APO 150.83 V2 35.067

RC 13}.740 GL -29.24 GP 32.53 ZAL 95.58 7AP 140.76 ET$ 47.59 ZAE 124.08 ETE 156.26 IAC 132.17 ETC 255.45 CLP-156.73

PL4NETOCENTRIC CONIC
C3 11.481 VHL 5.388 CLA -5i.27 R4L 245.94 RAO 6567.4 VEL 11.527 PTH 2.01 VMP 5.949 CP4 13.74 RAP 241.09 ECC 1.1890

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A2'MTH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG

45.29 6 12 48 1540.2f] 58.86 27.16 115.66 126.54 6 58 28 940.2 43.30 18.74

134.71 14 46 42 5284.11 58.87 242.70 I15.68 126.52 16 14 46 4684.1 43.31 234.28

45.29 6 12 48 1540._ 38.86 27.16 115.66 126.54 6 58 28 940.2 43.5_ 18.74

134.71 14 46 42 5284.11 58.87 242.70 115.68 126.52 16 14 46 4684.1 43.31 254.28

45.29 6 12 48 1540.20 38.86 27.16 115.66 126.54 6 58 28 940.2 45.30 18.74

154.71 14 46 42 5284.11 _.87 242.70 115.68 126.52 16 14 46 4684.1 43.31 234.28

CIFFE_IENTIAL CORRECTIONS MI0-OOUR._E EXECUTION ACCURACY ORBIT 0ETERNINATION ACCUR4CY

TOE-1.6067 TRA .|_05 TC3-5.9312 BAU .9183 SGT 4868,6 _ 932.3 SG3 291.1 ST 2722.2 SR 702.1 SS 865.5

RDE .4110 RRA -.1210 Re5 .7796 FAU .05190 RRT -.9132 RRF -.9416 RTF .9527 CRT -.9952 CRS .9956 CST -.9829

rcE -.9684 rRA .47_8 FC5-3.9151 BSP 15670 _ 4957,0 li_3 .1631 813 -.9550 LSA 2937.1 MSA 161.4 554 15.1

8OE I .6585 _RA .1951 BC5 5.9822 FSP -964 ,561 4942.9 SG2 374.3 THA 170.02 ELI 2810.5 EL2 66.4 ALF 165.60

LAUNCH DATE SEP I0 1970 FLI_T TINE 164.00 ARRIVAL 0ATE FEe 21 1971

I'_LI(_ENTRIC CONIC

RL 150.64 LAL ,00 LO&. 346.88 VL

RP 108.11 LAP 2.31 LOP 213.53 VP

RC 135.957 GL -26.38 GP 30.29 ZAL

PLAN[TOCENTRIC CONIC

C] 11.D47 VHL 3.324

LNCH AZMTM LN(H TIME

48.35 6 40 57
131.65 14 55 9

48.55 6 40 57

131.65 14 55 9

48.55 6 40 57

131.65 14 55 9

DIFFERENTIAL CORRI[CTION$

T02-1.4648 TRA ._1(_O8 TC3-6._07 _AU .936_1

ROE .56_ RRA -.1379 RC3 .7316 FAU .0_029

FOE -.8127 FRA .5734 FC5-3.9415 BSP 15860

_OE 1.5098 _RA .3_O9 BC3 6.34_0 FSP -949

0ISTANCE 474.611

26.643 GAL -1.08 AZL 93.18 _ 226.69 SMA 126.14 ECC

37.458 GAP 7.71 ATP 87.82 7AL 184.48 TAP 51.17 RCA

90.94 ?AP J43.15 ETS 47.49 ?AE 124.58 ETE 157.92 ?AC

.19513 INC 5.1776 VJ 29.578

101.52 APO 150.75 V2 35.054

I}0.27 ETC 256.28 CLP-157.93

OLA -48.87 RAL 2_0.53 RAO 6567.4 V[L |1.508 PTH 2.00 VHP 5.988 DPA I1.10 RAP 242.11 ECC 1.1818

L-I TIME INJ LAT INJ LON6 INJ RT AS_C INJ A2't4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1508.94 37.59 L_Z.83 118.26 123.89 7 6 6 908.9 41.72 14.34

5299,41 37.60 243.12 118.27 123.87 16 23 28 4699.4 41.73 254.63

1508.94 37.59 L_.83 118.26 123.89 7 6 6 908.9 41.72 14.54

5299.41 37.60 243.12 118.27 123.87 16 23 28 4699.4 41.73 234.65

1_O8.94 57.59 LP2.83 118.26 123.89 7 6 6 908.9 41.72 14.54

5299.41 37.60 243.12 J18.27 123.87 16 23 28 4699.4 41.73 234.63

NID-COLMSI[ [XECUTION ACCURACY ORBIT OETERRINATION ACCURACY

SQT49§3.7 SC_ 874.6 SG3 287.7 ST 2539.2 SR 640.3 SS 762.5

RRT -.gO}5 RRf' -.9275 RTF .9516 CRT -.9967 CR5 .9896 CST -.9764
50_10.3 R_3 .J466 R13 -.9534 LSA 2722.6 MSA 162.2 SSA 17.2

561 5016.7 $62 370.1 THA 170.89 ELI 2618.2 EL2 50.4 ALF 165.89
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5, 1970 1

LAUNCH DAT[ SIEP l0 1970 FLIGHT TIN[ |66.00 ARRIVAL D4TE FEB 23 1971

H[LIOCENTR|C CONIC DISTANCE 480.499

RL 150.64 LAL .O0 L(_- 346.88 VL _.602 GAL -.76 ATL 92.84 HCA 229.89 SN4 125.88 ECC .J9716 IN(: Z.8363 Vl 29,578

RIP J08.15 LaP 2.17 LOP 216.73 VP 37.417 GAP 9.01 ATP 88.17 TAL 183.10 TAP 5E.99 RCA 101.06 APO 150.69 V2 3S.Oal

RC 138.16G GL -23.63 GP ZB.E9 IAL 88.32 ZAP 145.35 ITS 47.47 |AlE 124.96 [TE 159.42 ZAC 128.60 ETC 257.03 CLP-159.J0
PLANE TOCIrNTR|C CONIC

C3 10,786 VI.IL 3.Z64 DL4 °46,48 RAL 254,91 RA0 6367,4 VEL |1,497 PTH Z,00 VHP 6.051 DP& 8.70 RAP 243.29 £CC ! .1775

LNO4 A_tITH LNCH TIN[ L-I TIN[ ;NJ LAT ;NJ LO_ |NJ RT AS(: |NJ AZNTH |NJ TIN[ POCST TIN ;NJ 2 L4T IN! 2 LONG

51.46 7 9 13 1477.31 36.14 IS.GO 1_._3 121.50 ? 33 50 877.3 40.00 10.11

128.34 19 1 50 5321.26 36.15 244.07 |E1.00 IZl .46 16 30 32 4721.3 40.01 235.58

31.46 ? 9 13 1477.31 36.14 18.g0 IZO._ 121.50 • 33 50 8?7.3 40.00 10.11

128.54 15 1 50 5321 ._ 366.15 244.07 JZl.00 121.46 16 30 32 4721.3 40.01 235.38

31.46 7 9 13 1477.31 36.14 18.60 120.99 |Zl.SO 7 33 50 877.3 40.00 10.11

128,34 15 ! 50 5321.26 _6.15 244.07 |Zl.00 |21.46 16 30 32 4721.3 40.01 235.59

OIFFEIq[NTI4L _CTICNS N|D-C, OI_ IrNEctYrlO_l ACCUR_Y ORB|T 0ETE_4INATION ACCURACY

TC(-1.3247 TRA .4535 TC3-6.5978 BAU .95G5 3GT S044.0 SGR B26.6 SG3 263.1 ST 2340.2 SR 569.3 SS 665.1

,3313 RR4 -,1517 RC3 ,M35 FAU ,04859 RRT -,6969 NIIF -,9||5 RTI r ,9514 CRT o,99_31_RS ,9773 CST -,9667

F'0[ -.6684 FRA ._ FC5-3.6997 BSP 16143 _ 5|||.3 R_J .1275 R|3 -.95,26 LSA 2497.7 NSA 165.1 SSA 19.3

BO£ 1,3635 BRA ,4762 8C3 6,6331 FSP "-938 SG| _Og0,0 _ 3¢8,$ 1Ha 111,63 F'LI 2413,0 F'L.2 33,6 ALF 165.88

LAUNCH OAT[ SIP 10 19?O IrLI_T TIN[ 1_.00 4RR|VAL OATF,, FEB 25 1971

NEL|OCJ[NTRIC CON|C 0ISTANCI[ 4_.367

RL 150.64 LAL ,00 L_L _J6._J VL ZS.361 GAt. -,42 AZL ge.53 J4CA 233,09 S_

m= 108,19 LAP 2,O2 LOP 229,94 VP 31,315 _ 6,3! AZP M,48 TAL 161,70 T_P

K 140.364 GL -_,9_ GP 26,52 7AL 65,56 ZAP |47,3? ITS 47,54 ZN[ |_'5,23 rTE

PLAI_TO_£NTR_ C CONIC

(:3 10,677 VHL 3.Z_ 0L_ -44,12 R_ 259,10 R_ 6561,4 VF.L I1,49_ PTH 2,00 W_P
ATMTH LNCH TIN[ L-| TIN[ |NJ LAT ;NJ I..OIG IN,/ RT AS(: IN./ AZNTH

54.63 7 37 48 1444.47 34.55 |4.4_ 123.63 119.35

125.37 15 6 40 5349,95 34.57 245,_ 123.64 119.34

34,63 7 37 48 1444,47 34.53 14o4_ J_,63 119,35

125.37 15 6 40 5349.95 34.57 Z45.59 123.84 119.34

54,63 7 37 48 1444,47 34,55 14,42 1L_3,113 119,35
|25.37 15 6 40 5_9._ 34.5? 245.59 |_,_4 119._4

0 IIrFlrR[NT IAL _CTZ(_N_

T0(_-I.1650 TRA .6117 TC3--6.60_6 _ .9754

ROE .3044 _R_ -,1639 RC3 ,6336 FAU .04667

FOE -,3338 FRA ,7422 FC3-3.TB46 6SP |6402

1.221_ BR4 .6333 BC3 6.6331 FSP -g_1

125.6_ ECC .19934 INC 2.5760 VI 29.578
54.79 RCA 1(30.56 APO 150.66 V2 35.028

|E0.77 7AC 127.14 [TC 257.72 CLP-1GO.25

NI0-CCUI_ E]I[¢UTICN ACCURACY

SGT 3|_6.11 S_R 7115.1 SG3 277.0

RRT -.6806 RIIF -.8935 RTF .9516

S_8 5188.5 NL_J .lifo RJ3 -,95_6

SGI 3175.4 N 3G_.7 THA 172.26

6.133 0P4 6.51 RAP 244.60 ECC 1.1757

IN! TIN[ POCST TIN IN! 2 LAT IN! 2 LONG

8 1 52 844.5 _8.16 5.96

16 35 50 4750,0 38.17 237.13
8 I 52 844.5 36.16 3.96

16 35 50 4750.0 38.17 237.13

8 | 52 844,5 38,16 3,96

16 35 50 4750.0 _.17 237.13

ORBIT O£T[RN|N4TION ACCURACY

ST 2126,4 SR 547.2 SS 574.9

CRT -,9992 CRS .9529 CST -.9514

LS_ 2"ZG3.1 NSA 171.5 SSA 21.4

ELI 2195,5 [LZ 21.7 4LF 165.56

L4UNC_ 0aTE SlIP l0 1970 FLIGHT TINE 170.00 A_IV4L D4TE FEB 27 1971

H[LIOCFNTRIC CONIC DISTANCE 492.213

RL 150.64 LAL ._ LOL 346.86 VL 26,520 G4L -.07 AZL 92.24 HCA 2_6.29 SNA

RP J08.23 LAP 1.86 LOP 223,14 VP 37,333 GAP 6,62 AZP 88.76 TAL 180.29 TAP

RC 142.552 GL -18.48 0P 24.93 7AL 82.70 ZAP 149.24 ITS 47.72 7,N[ 125.43 [TE
PLAN_ TOCENTRIC CONIC

(:3 10.705 WL 3.2?2 0L_ -41.79 R_. 263.09 R*O 6367.4 N[L 11.493 PTH 2.00 VHP

LNCJ,I aTNTH LNO4 TIN[ L-I TIN[ IN! LAT

$7.66 6 6 59 1409,32 32,6?

122,12 15 9 22 5386.17 32,88

57.88 8 6 59 1409,w_ 32.87
122.12 15 9 22 3386,17 32.88

57.88 6 6 59 1409._ 32,67

122.12 15 9 22 5386.17 32,88
D I FF[Ri[NT I AL CORR£C T IONS

TOIl-! .0627 TRA °7564 TC3--6.9_?Z _ 1 ._036

_OE .2690 RR4 -.1715 RC3 .5994 FAU .04550

FO_ -,4331 FR4 ,79_9 FC3o3,6797 _SP 17345

• X 1.!013 B_4 .7759 _C3 7.01_6 FSP -964

L&UNO4 OAT[ Slip lO 19"/'0

H[L I(XfNTRI( COLIC

RL 150.64 LAL .00 _ 346.6_ VL _6.47_ OAf.

RP 1_.27 LAP I.TO _ Z'_S.34 VP 37,291 GAP

125.36 ECC ._0170 INC 2._408 Vl 29.578

56.57 RC,t 100.07 4PO 150.64 v2 35.014

16J.97 Z4C 125,84 ETC 238,38 CLP-161,37

6.232 0P4 4.50 RAP 246.03 £CC 1.1762

IN! LOMG IN! RT AS(: IN! A2NTN IN! TIN[ PO CST TIN IN! 2 LAT IN! 2 LONG

IO.ZO |_.76 117.42 8 30 28 809.3 36.24 1.81

247.71 1_G.79 117.40 16 39 6 4766.2 36.25 239.31

10._0 126.76 117.42 6 30 Z8 809.3 36.24 ! .81

247.71 12G.79 117.40 16 39 8 4786.2 36.25 239.31

IO._D 126.76 117.42 8 30 26 809.3 36.24 I .81
247.71 12G.79 117.40 16 39 8 4766.2 36.25 239.3J

N|O-(OLIt_l[ IrX[OJTlOi ACCURACY OR_|T DETERNINaITION ACCURACY

S_T 5246,3 _ 736.5 $63 271,6 ST 1940,6 SR 520.4 SS 5!0.0
RRT -,_ _ -,6759 RTF ,9547 CRT -,9979 CRS ,9163 CST -.9364

Sr_ 31100.6 RL_ .01_13 RI3 -.9555 LS_ 2065.2 NSA 177.1 SS_ 23.1

$61 _7.6 _ 370.7 TNA 172.62 ELI _8.9 1:1.2 32.9 ALF 165.01

FLI_IT TIN[ 1_.00 ARRIVAL D_TE N_R 1 1971

O| STNIC[ 44_ .059

6._ AZIP 6_.00 TAL 176.66 TAP

125.10 [CC .20424 IN(: !.9764 Vl 29.578

38.34 RCA 99.55 APO 150.6_ v2 35.001

RC 144.730 GL -16.09 OP 23.5Z 7AL ?9.?8 2AP 150.97 ET$ 4_.00 7Ai[ 125.57 ET[ 163.04 7AC 124.69
PLANE TO_ENTR I C CONIC

C3 10.862 VHt. 3.296 OLA °39.50 _ ZS6.91 R_0 6367.4 _R_L 11.500 PTH 2.00 WCP 6.345 0P4 2.68
L_T,_ 4_T_ LNC_ T|N[ I.-I TIN[ IN! LAT- |NJ LCN0 IN! RT _,SC IN! 4;'NTH IN! TIN[ PO CST TIN

61.22 8 37 6 13TD.38 31.11 [.66 1_3.64 115.68 8 59 56 770.6

118.78 13 9 40 5450._N_ 31.12 250._[0 |29J4 115.67 16 40 11 4650.9

61 .Z_ 8 37 8 1370.38 31.11 5.66 1_.64 !15._ 6 59 58 770.6

116.76 13 9 40 5450.86 31 .IZ 250.50 1L)9.84 115.67 16 40 I1 ,1850.9

61.22 8 37 8 1370.38 31.11 5.86 129._4 IIS.68 6 59 38 770.6

116.76 13 9 40 5450.86 31.12 250.S0 1211.84 115.67 16 40 11 4830,9

ETC 259.01 CLP-162.47

DIFFERI[NTIAL _CTICNS

TOE -,6935 TRA ,9532 TC3-6.9332 8AU 1.0097

ROE .2677 _4 -.1582 RC3 .5297 Ir_J .042"25

FOE -,2941 FRA ,8920 FC3-3.3673 BSP 16946

8(X .9346 _RA .9716 _3 6.9534 FSP o88_

• NIO-COUII_I_ (I_C]hlTI(_ ACCURACY

SGT 32_1.0 SGR 719.9 SG3 262.4

RRT -.6495 iN" -.6529 R_ .9505

533Z.6 R23 ,0766 R13 -.9511

_1 5319.S _ 3T/'.5 THA 173.37

RAP 247.57 ECC 1.1788

IN! 2 LAT IN! 2 LONG

34.29 357.54

34.29 242.18
34.29 357.34

34.29 242.18

34.29 357.54

34.29 242.18

ORlgIT DIETE_IN_TION _CCUR4CY

ST 1690.3 SR 482.6 SS 434.9

CRT -.9904 CRS .6237 CST -.89D0

LS_ 1799.0 NSA 206.0 SS_ 24.3

ELl 1756.7 EL2 64,3 AL¥ 164.19
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH CATE .SEP 1{3 1970

HELIOCENTRIC CONIC

RL 150,64 LAL ,00

RP t 01'1,31 LAP 1.54
RE 146.899 GL -13.82

PLANE TO(ENTRI C CONIC

C3 11o145 VHL 3,338

LNC_ ATNTH LNCH TIN[

64.69 9 8 41

115.31 15 7 6

64.69 9 8 41

115.31 15 7 6

64.69 9 8 41

115.31 15 7 6

FLIGHT TIN[ 174.00 ARRIVAL DATE HAR 3 1971

DISTANCE 503.842

LCL 346.88 VL 26.437 GAL .67 AlL 91.73 H(A 242.67 ,_AA 124.84 ECC .20698 INC 1.7290 Vl 29.578

LOP 229.54 VP 37.250 GAP 9.24 AZP 89.21 TAL 177.A2 TAP 60.08 RCA 99.00 APO 150.68 V2 34.988

GP 22.25 7AL 76.83 ZAP 152.57 ETS 48.40 ZAE 125.66 ETE 164.00 ZAC 123.67 ETC 259.62 CLP-163.53

DLA -37.27 RAL 270.54 RAD 6567.4 V[L 11.512 PTH 2.01 VHP 6.471 DPA 1.DO RAP 249.21 ECC 1.1834

L-I TII_ INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TIN[ PO C$T TIN INJ 2 LAT INJ 2 L(_G

1326.61 29.32 1.26 132.96 114.II 9 30 47 726.6 32.31 353.03

5485.39 29.33 254.04 132.97 114.10 16 38 32 4885.4 32.31 245.81

1326.61 29.32 1.26 132.96 114.11 9 30 47 726.6 32.31 353.03

5483.39 29.33 254.04 132.97 114.10 16 38 32 A885.4 32.31 245.HI

1326.61 29.32 1.26 132.96 114.11 9 30 47 726.6 32.31 353.03

5485.39 29.33 254.04 132.97 114.10 16 36 32 4885.4 32.31 245.81

DIFFERENTIAL CORRECTIOqS NI0-COURSE EXECUTION ACCURACY

TOE -.7467 TRA | .1394 TC3-6.8597 BAU 1.O246 SOT 5353.3 S_ 694.8 SO3 254.8
ROE .2559 RRA -.2003 RC3 .4813 FAU .04000 RRT -.8324 _ -.8312 RTF ,9504

FOE -.1881FRA ._A FC3-3.1071BSP 17123 SOB 5398.2 _ .0650 813 -.9509 LSA 1585.0 HSA 236.8

80£ .7893 BRA 1.1569 K3 6.8766 FSP -834 SO1 5384.6 SO2 362.8 THA 173.80 ELI 1550.2 EL2 106.5

LAUNCH DATE SAEP 10 1970 FLIC,_T TINE 176.00 ARRIVAL DATE

H£LICX:ENTRIC CONIC 0ISTANCI[ 509.619

RL 150.64 LAL .00 LCL. 346.88 VL 26.396 GAL 1.07 421. 91.50 _ 245,86 ,SNA 124.58 ECC .20994 INC 1.4956

RP 108.35 LAP I._N_ LOP Z32.73 VP 37.208 GAP 9.56 A2'P 89.39 TAL 175.96 TAP 61.82 RCA 98.A3 APO 150.74

RC 149.057 GL -11.69 GP 21.11ZAL 73.89 ZAP 154.07 ETS 48.93 ZAI[ 125.72 ETE 164.86 2AC 122.76 ETC 260.22

PLANETC_KNTRIC CONIC
C3 11.555 VI_ 3.399 0LA -35.09 RAL 273.99 _ 6567.4 VIEL 11.530 PTH 2.01 VHP 6.610 OPA -.53 RAP 250.93

LNO4 ATNTH LNO4 TINE LoI TII, E INJ LAT |NJ _ INJ RT ASC INJ A_TH INJ TIME PO CST TIM INJ 2 LAT

f_.36 9 42 22 1274._ 27.50 356.L_'Z 136.15 11_.70 1O 3 37 674.9 30.33

111.64 15 0 97 55_.09 27.51 158.49 136.16 112,69 16 33 30 4952.1 30.34

68.36 9 A2 22 1274._ 27.50 356.n 136.15 112.?0 10 3 37 674.9 30.33
111.64 _5 0 57 5552.09 27.51 136.49 136.16 112.69 16 33 30 4952.1 30.34

68.36 9 42 22 1274.849 27.50 356._ 136.15 112.70 I0 3 37 674.9 30.33

111.64 15 0 57 5552.09 27.51 2=38.49 136.16 112.69 16 3330 4952.1 30.34

DIFFERENTIAL coRreCTIONS NI0-COURSg EXECUTION ACCURACY

TOE -.5988 TRA 1.3317 TC3o6.7134 8AU 1.0393 SOT 5419,9 SOR 673.4 SO3 246.8

ROE .2480 RRA o.21L_Z RC3 .4355 FAU .03775 RRT °,11144 Iq_ -.8091RTF .9504

FV[ -.0941FRA 1.022e FC3-2.8283 BSP 17317 SO0 3461.6 R_3 .0536 R13 o.9508

BOE .6482 _qA 1.3485 BC3 6.7275 FSP o8_7 SOl 5447.7 _ 388.8 THA 174.19

ORBIT DETERMINATION ACCURACY
ST 1484.8 SR 457.9 SS 393.0

CRT -.9701CRS .6924 CST -.8434

SSA 24.7

ALF 163.26

MAR 5 1971

Vl 29.578

V2 34.975
CLP-J 64.57

ECC 1.1902

INJ 2 LONG

348.09
250.35

348.09

250.35

348.09

250.35

ORBIT DETERNINATION ACCURACY
ST 1109.5 5R 438.2 55 373.6

CRT -.9255 CR$ .5222 CST -.8033

LSA 1403.4 MSA 276.4 SSA 24.5

I'Ll 1371.8 EL2 158.5 4LF 162.55

LAUNCH DATE S_P 1O 1970 FLIGHT TIN_ 178.00 ARRIVAL DATE N_R 7 1971

HELIOCENTRIC CONIC

RL 150.64 LAL .00

RP 108.39 LAP 1.19

RC 151.E'05 GL -9.70

PLAN[T_ENTRIC CONIC

C3 12.095 VHL 3.478

LNO4 ATNTH LNCH Till[

72.34 10 19 32

107.66 14 49 55

72.34 I0 19 32
107.66 14 49 55

II0.00 13 55 54

II0.00 16 12 44

0ISTAI_E 515.371

LOL 346.88 VL 26.355 GAL 1.49 AZL 91.27 HCA 249.05 ,SHA 124.33 ECC .21312 INC 1.2738 Vl 29.578

LOP 235.92 VP 37,167 GAP 9.88 AZP 89.54 TAL I74.49 TAP 63.54 RCA 97.83 APO 150.83 vz 34.962

GP 20.08 ZAL 70.98 ZAP 155.46 ETS 49.59 ZA[ 125.76 £TE 165.62 ZAC 121.95 ETC 260.82 CLP-165.59

OLA -32.98 RAL 277.27 RA0 6567.5 V1EL 11.553 PTH 2.02 VHP 6.761 0PA -1.94 RAP 252.73 ECC 1.1990

L-I TIN[ INJ LAT l_J LCN_ INJ RT AS(_ INJ A2'NTH INJ TI_q_ PO CST TIN INJ 2 LAT INJ 2 LONG
1210.88 25.70 350.42 139.40 !11.43 lO 39 43 610,9 28.37 342.37

5635.24 25.71 26A.15 139.40 111.41 16 23 51 5035.2 28.38 256.10

1210.88 25.70 350.42 139.40 111.43 1O 39 43 610.9 28.37 342.37

5635.24 25,71 264.15 139.40 II_.41 16 23 51 _35.2 28.38 256.10

5801 .44 2[}.47 274.36 136.78 117.99 15 32 _6 5201.4 24.05 267.07

_380.71 31.18 246.49 141.43 104.78 17 42 25 4780.7 32.89 237.69

0IFFER[NTIAL COI_CTICIqS
TOE -.4498 TRA 1.531B TC3-6.499_ BAU 1.0529

ROE .2431 RRA -.2240 Re3 .39_4 FAU .03551

FOE -.OOgO FRA 1.0729 FC3o2.5415 851> 17541

BOE .5113 _A 1.5481 Be3 6.5114 FSP -804

LAUNCH OAT£ _AEP I0 19"/'0

NIOo(_URSE EXECUTION ACCURACY

SOT 54_.7 S£,d_ 654.5 SO3 236.6

RRT -°7956 I_F o.7_65 RT_ °9505

SO_ 5519.6 RL_ .0435 RI3 -,9508

SOl 5505.5 _ _I,.7 THA 174.54

IrLI_IT TINE 180.00

ORBIT DETERNINATION ACCURACY

ST 1175,7 SR 421.8 SS 373.1
CRT -.8410 CRS .3354 CST -.7891

LSA I_62.9 MSA 322.2 ssA 23.8

ELI 1229.8 EL2 218.1ALF 162.65

ARRIVAL DATE MAR 9 1971

HELIOCENTRIC CONIC

RL 150.64 LAL .OD

RP 108.43 LAP 1.01

RC 153.343 GL -7.83

PLAN[T(_ENTRIC CONIC
C3 12.770 VI.K. 3.374

LNCH AZMTH LI_H TINE

76.94 11 3 5

103.06 14 31 9

76.94 11 3 5

103.06 14 31 9
llO.O0 13 25 6

110.00 17 fl 1_

DIFFERENTIAL CORRECTIONS
TOE -.2992 TEA 1.741_ TC3-6.L_'_31BAU 1.0652

ROE .2406 RRA -.2363 RC3 °3520 FAU .03328

FOE .0678 FRA 1.1347 rc3-2.2558 BSP 17741

BOE .3840 8RA 1.7580 Be3 6.2391 FSP °780

DISTANCE 521.0_I

LQ. 346.88 VL 215.314 GAL I._'_ AZl. 91.0($ N CA 252.23 S_AA 124.08 £CC .21655 IN(: 1.0613 Vl 29.578

LOP 239.11 VP 37.121_ GAP IO.L_Z AZP 89.68 1_4. 175.02 TAP 65.25 RCA 97.21 APO 150.95 V2 34.949
GP 19.15 _AL f_.13 ZAP 156.76 [TS 50.40 74_ 125.78 KTE 166.30 TAG 121.22 ETC 261.41 CLP-166.59

OLA -_.9_ RAL L_.37 RAO 6_H_7.5 VEL 11.583 PTH _.03 VHP 6.924 OPA -3.22 RAP 254.60 ECC 1.2102

L-I TIN_ INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1125.05 23.91 343.14 142.28 110.26 Jl 21 50 525.0 26.45 335.18

5744._! _3.93 171.69 141.69 110.25 16 6 53 3144.2 26.46 263.72

1-125.05 23.91 343.14 142._8 110._ 11 21 50 325.0 26.45 335.18

5744.21 23.93 271.69 142.69 110.25 16 6 53 5144.2 26.46 263.72
663.05 15.45 305.18 136._9 120.88 13 _6 9 63.0 19.43 298.32

5254.L_O 32.99 237.0_ 145.42 99.49 18 35 52 4654.2 33.95 227.97
NID-C_JI_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SOT 5537.0 SGR 636.2 SO3 230.4 ST 1096.7 SR 408.0 SS 387.3

RRT -.'r765 R_" -.7643 RTF' .9505 CRT -.7053 CR$ .1618 CST -.8114

SO_ 5573.6 1_3 .0355 813 -.9508 LSA 1176.6 NSA 366.3 55A 22,8

SOl 5559.2 SC_ 400.5 THA 174.86 ELI 1136.3 EL2 279.2 ALF 164.33
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OI

LAUNCH [;ATE S£P 10 1970 FL|GHT Tile |82.00 ARRIVAL CATE MAR 11 I971

HELIOCENTRIC CONIC CISTANCE 526.787

RL 150.64 LAL .00 LOL 346.H8 VL 26.273 GAL 2.37 4tL 90.86 HCA 255.42 SN4 123.83 [CC .22025 INC .8565

RP 108.47 LAP .83 LOP 242.29 VP 37.085 GAP 10.57 47P 89.78 TAL 171 .53 TAP 66.95 RCA 96.56 APO 151.10

RC 155.470 GL -6.11 6P 18.31 ZAL 65.3=3 lAP 157.WI ETS 51 .36 7AE 125.78 ET£ 166.92 7AC 120.55 ETC 262.00

PLANE TO(ENTR [C CONIC

C3 I].591 VHL ].687 CLA -29.01 RAL 283.31 RAO 6567.5 VEL 11.618 PTH 2.04 VHP 7.098 CPA -4.40 RAP 256.5]

Vl 29.578

V2 34.937

CLP-167.56

ECC I .2237

LNCJ4 A?NTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT AS( |NJ A2)ATPI INJ T|lE PO CST TIM INJ 2 LAT INJ 2 LONG

83.39 12 4 Z 961.34 22.17 331.78 146,00 109.21 12 20 2?] 381.3 24.59 32].89

96.61 13 f13 _ 626.81 LPZ.19 305.79 146.D0 109.19 14 4 5 26.8 24.60 297.90

I00.00 13 19 24 736.84 17.79 312.05 144.14 114.42 |] ]I 41 116.8 ZO.94 304.67

IO0.00 15 20 57 36]4.59 26.71 264.46 147.48 10].95 16 54 51 5034.6 28.36 256.0]

II0.00 13 7 48 773.31 11.51 311.19 140.61 I22.41 13 20 42 173.3 15.70 ][34.69

110.00 17 49 1 5170.88 33.75 230.69 148.90 95.79 19 15 12 4570.9 34.18 221.48

DIFFERENTIAL CORRECTIONS NID-COURS[ EXECUTION ACCURACY ORBIT 0£TERNINATION ACCURACY

TDE -.1471 TRA 1.9617 TC3-5.9157 BAU i.0764 SGT 5588.6 SGR 623.6 S_3 122.3 ST 1078.6 SR 396.4 SS 410.3

ROE .2403 RRA -.24tl8 RC3 .3147 FAU .03J09 RRT -°7573 _ -°7424 R1T" .9505 CRT -.5265 CRS .0168 CST -._1570

FDE .1174 IrRA 1.1863 IrCA-l._qo4 BSP |79_1 S_B _23.3 _3 .0_87 R13 -.9_07 LSA 115].5 NSA ]97.1 SSA 21.8

.2t_lB _A 1.9775 BC3 5.9241 FSP -755 SGJ _,6 S(_ 405,8 THA.I75,14 ELI 1100.t EL2 330.2 &LF 167.95

LAUNCH DATE SIP 10 1970 FLZCd4T TIHE 184.{10 ARRIVAL C4TE MAR 13 1971

_LZOCFNTRIC CONIC

RL 150.64 LAL .DO

108.51 LAP .64

RC 157.$87 GL -4.51

PLAN[ TOCENTR|C CONIC

C3 14,568 V_. ].B17

LNO4 ATMTH LNCH TINE
90.00 11 59 6

90.00 14 20 42

100.0(_ 12 44 24

I00.00 16 18 5

110.00 12 56 14

1113.00 18 _ 44

0ISTM_[ 532.446

LOL 346.1_ VL _.232 G&L 2.85 AZI. g0.66 PiCA 258,EO
LGP 245.48 VP 37.045 GAP 10,93 AZP 89,87 TAL 17D.04

GP 17.55 7AL 62.65 ZAP 1_.12 ETS 52.48 ?AE 125.77

DLA -27.17 RAL 286,09 RA0 6_7.6 M[L 11.6(d_ PTH 2.05

L-I TINE INJ L_T INJ _ INJ RT ASC INJ A;_4TH

105(3.53 /5.52 3_1.05 147.31 113.99

5876.24 25.64 L_1,95 150.88 102.45

g04.16 |Z.B_ 321.97 145.99 117.24

5497.84 28,5_ 254.7_ 151.5! 99.16

866.97 8.04 316,33 143.16 123.34

5107.79 _1.07 2"25 ,BO 152.19 92.91

SIAA 123.5_ ECC .22425 INC .6576 Vl 29.57H

TAP 66.64 RCA 95.H7 APO 151.]0 V2 34.925
ETE 167.47 ?AC 119.95 ETC 262.60 CLP-16/:I.52

7.284 0PA -5.48 RAP 258.52 ECC 1.239H
|NJ TINE PO CST TIN INJ 2 L4T INJ 2 LONG

12 16 36 450.5 18.63 326.76

15 58 38 5276.2 27.10 273.58

-12 59 28 304.2 16.37 314.98
17 49 4] 4897.8 29.]5 246.06

13 10 41 267.0 12.37 309.91
19 47 51 4507.8 34.10 226.55

ORBIT DETERMINATION ACCURACY

ST 1112.3 SR ]87.9 SS 4]3.]

CRT -.3a26 ORS -,DS_S CST -.9055

LSA 1186,B NSA 407.8 SSA L_}.6

ELI 1121.1 EL2 361.5 ALF 172.39

OIFF'E_ENTIAL CORI_CTIONS NID-C.OJRS[ ELOCUTION ACCURACY

TOE -._3ZZ TR_ 2,181_ TC3-5.5956 BAU 1.091_ SGT 5640.0 sGR 610.9 SG3 214.3

ROE ,2429 RRA o.2606 RC3 .2838 FAU .0192_ RRT -,7_ i_F -.7216 RTF ,9515
FOE .1941 FRA I ,L_296 FC3o1.7_7 BSP 18_06 _ 3673.0 RL_J .0'221 RI3 -,9516

801[ .2429 BRA 2.1'_L_3 BC3 5.6028 FSP -742 SG! _658.2 _ 410.4 THA 175.40

LAUNCH _ATE SAEP 10 1970 FLIGHT TIlE 186.00 ARRIVAL CATE MAR 15 1971

CI ST4NCE 518.071

LC_. ]46.88 VL 26.192 5AL 3.35 ATL 90.46 HC_ 261,78

LOP 248.66 VP 37.005 GAP 11.]0 471= 89.93 TAL 16.q.55

GP 16.86 ?AL 60.06 ZAP 160.19 ETS 53.78 ZAE 125.76

H_L IO(ENTRI C CONIC

RL 110.64 LAL .00

RP 108.54 LAP .46

RC 159.692 GL -3.06
PLAN[ T(_C[NTR IC CONIC

C] ]5.717 VIAL ]._N_4 CL4 -25.41 RAL 288.71 RAC 6567.6 VEL 11.709 PTH 2.06 VHP 7,48] DPA -6.45 RAP _60.56 ECC I .25H7

LNCH 47MTH LN_H TINE L-I TINE INJ LAT ZNJ LON_ |NJ RT AS( ZNJ A_NTH INJ T]Ie PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 11 28 3 IZ06.9(] 10.98 343,]O 149.44 116.26 11 48 10 606.9 14.43 ]36.31

90.00 15 12 39 575].8,) 27.15 273.31 154.75 98.38 16 48 ]3 5153.9 28.03 264.76

1OO.00 12 25 1 1022.99 9.02 328.76 148.41 118.61_ 12 42 4 423.0 12.78 321.98

200.00 16 58 23 5413.03 29.34 248.55 155.07 95.99 18 28 36 4813.0 29.H6 2]9.78

110.0(3 12 47 59 950.91 4.88 3L=0.77 145.88 123.88 13 3 50 350.9 9.29 314.46

IIO.DO IB 51 54 5057.89 _4.18 Z21,go 155.40 90.60 213 16 12 4457.9 3].88 212.67

DIFFERENTIAL CORRECTIONS NID-_S[ [_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

7DIE .IDO4 TeA 2.4311 TC3-5.2094 B_0J 1.0998 S_T 5678.7. S_R 59_.1 S_3 Z06.8 ST !196.3 SR 378,1 SS 464 ,5

ROE .2452 _q_A -.2746 RE3 .2495 FAU .01695 RRT -.7197 RRF -.7D07 RTF .9511 CRT -.1601 ces -.1825 CST -.94Ol

F0E .2556 FRA 1.2819 FC3-1.4847 OSP 18_J_ S_ 5710.1 R_3 .01_Z RI3 o.9512 LSA 1275.5 NSA 403.1 SSA 19.7

t_E .2930 eRA 2.4467 _3 5.2154 IrSP -708 ._I _)5.0 SGZ 414.1 THA 175.64 ELI 1198.0 EL2 ]72.7 ALl: 176.79

SMA 12].]4 ECC .22856 INC .4633 Vl 29.57H
TAP 70.33 RCA 95.15 APO 151.53 V2 _4.91]

ET[ 167.96 tAC 119.39 ETC 263.20 CLP-169.46

LAUNCH DATE SIEP lO 1970 IrLI_HT TIle 188.00 ARRIVAL 0ATE MAR 17 1971

H[L ICCENTRIC CONIC

RL 150.64 LAL ,00

RP 108.58 LAP .27

RC 161.784 GL -1.72
PLANE TOCENTRIC CONIC

C3 17.054 _ 4.110

LN_4 A_qTH LNO4 TIN[
90.00 J1 9 39

90.00 15 50 47

1DO,DO 12 11 50

10(3.00 IT 32 18

110.0(3 12 41 54

210.DO 19 17 42
0IFFERI[NTIAL CCIqq[C TIONS

TOE .]201 TRA 2._855 TC3o4.8283 EU_U 1.1020

ROE .24_M RRA -,2_81 RC3 .Z'ZOJ FAU ,0_'489
FOE .]084 FRA 1.3L_0 IrC3-1,2635 ESP 18411

_E .4058 BRA 2,?008 Be3 4.8333 FSP -68_

DISTANCE 543.6_

LQ. 346.8_ VL _.15| 5M. 3.87 AZI. g_.z7 PICA 264.96

LOP 151.84 VP 36,965 G_P 11.69 _ZP _9._ TAL 167,05

GP 16.13 7AL 57._8 TAP 161.Z0 ETS 55.Z8 7A[ 125.73

5444 123.10 ECC .23322 I_ .2721 Vl 29.578

TAP 72.DO RCA 94.]9 APO 151.81 v2 ]4.901

ETE 168.41 7AC IJB.B8 ETC 263.H0 CLP-170.]9

OLA -23.75 RAL _1.18 RAO 6567.7 _EL 11.766 PTH 2.08 VHP 7.696 OPA -7.34 RAP 262.65 ECC 1.2807

L-I TINE |NJ LAT INJ _ |NJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
1323.28 7.40 349,g_ 151.99 117.41 li 31 42 723.3 11.02 343.16

5674.82 27.80 L_7.61 158.19 95._d3 17 25 22 5074.8 28.29 258.99

11L_.56 5.73 3_4._ 151.08 119.39 12 30 32 522,6 9.61 ]27.67

53_0,77 29.69 243,95 158.46 93.60 19 0 28 4750.B 29.88 235.15

107..8.24 1.93 324,81 148.72 124.14 12 59 ] 428.2 6.40 318.58

5017.85 34.16 218,T'f 158.57 88.75 L_ 41L_ 4417.9 33.61 209.57
g|0-_ [I_ECUTION ACCURACY ORBIT DETERMIN4TION ACCURACY

5GT 5715.7 SC_ _.1 SG3 1_.4 ST 1304.9 SR 370.1 SS 492.5

RRT -.?012 _ -,_0_ RIT .9512 CRT -.0144 CRS -.2508 CST -.9634

S(_ 5745,7 I_3 ,0144 R13 -o9513 LSA 1]89.] NSA 589.B SSA IB.B

SGI 57)0.5 S(,2 416.8 THA 175.87 ELI I]04.9 EL2 370.0 ALF 179.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUNCH DATE 5EF 10 1970 FLIGHT TIME 190.00 ARRIVAL DATE MAR 19 1971

HELIOCENTRIC CONIC

RL 150.64 LAL .00

RP 108.61 LAP .08

RC 163.865 GL -.50

PLANETOCENTRIC CONIC

C3 18.601VNL 4.313

LNCH AZMTH LNCH TIME

90.00 10 56 48

90.00 16 22 14

100.00 12 2 11

100.00 17 59 53

110.00 12 39 21

110.00 19 40 52

DIFFERENTIAL CORRECTIONS

TOE .4806 "IRA 2.9500 TC5-4.4477 BAU 1.1071

ROE .2552 RRA -.3016 RC5 .1935 F_U .02293
FDE .3554 FRA 1.3723 FC3-1.0670 BSP 18546

BDE .5442 BRA 2.9654 BC3 4.4519 FSP -659

DISTANCE 549.197

LOL 346.88 VL 26.111 GAL 4.42 AZL 90.08 HCA 268.13 SMA

LOP 255.04 VP 36.927 GAP 12.10 AZP 90.00 TAL 165.55 TAp

GP 15.66 ZAL 55.20 ZAP 162.14 ETS 56.97 ZAE 125.70 ETE

122.86 ECC .23826 INC .0819 vl 29.578

73.68 RCA 93.59 APO 152.13 vZ 34.890

168.81 ZAC 118.40 ETC 264.41 CLp-171.30

LAUNCH DATE SEP 10 1970

DLA -22.19 RAL 293.51 RAD 6567.8 VEL 11.831 PTH 2.10 VHp 7.923 DPA -8.14 RAP 264.77 ECC 1.3061

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1422.00 4.27 355.54 154.75 118.02 11 20 30 822.0 7.99 348.83

5616.51 28.12 263.58 161.70 93.50 17 55 51 5016.5 28.31 254.72

1210.99 2.76 539.20 153.91 119.78 12 22 22 611.0 6.70 332.63

5302.76 29.85 240.59 161.79 91.75 19 27 56 4702.8 29.77 231.59
1100.72 -.84 328.59 151.66 124.17 12 55 42 500.7 3.65 322.59

4985.79 54.09 216.27 161.74 87.28 21 3 57 4385.8 33.33 207.11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5748.1 SGR 574.4 SG3 192.2 ST 1425.9 SR 363.0 SS 518.0
RRT -.6850 RRF -.6617 RTF .9516 CRT .0986 CRS -.3030 CST -.9775

SGB 5776.8 R23 .0114 R13 -.9517 LSA 1514.5 MSA 374.2 SSA 17.9

SG1 5761.6 902 418.6 THA 176.07 EL1 1426.4 EL2 361.2 ALF 1.54

HELIOCENTRIC CONIC

RL 150.64 LAL .00

RP 108.65 LAP -.11

RC 165.932 GL .60

PLANETOCENTRIC C_IC

C3 20.383 VHL 4.515

LNCH AZMTH LNCH TIME

90.00 10 47 13

90.00 16 49 21

100.00 11 54 50

100.00 18 24 25

110.00 12 33 55

110.00 20 1 49

DIFFERENTIAL CORRECTIONS

TOE .6439 TRA 3.2274 TC3-4.0717 BAu 1.1105

RDE .2621RRA -.5150 RC3 .1694 FAU .02104

FOE .3984 FRA 1.4155 FC3 -.8937 BSP 18670

BDE .6952 BRA 3.2427 BC3 4.0753 FSP -637

FLIGHT TIME 192.00 ARRIVAL DATE MAR 21 1971

DISTANCE 554.690

LCL 346,88 VL 26.071 GAL 5.00 AZL 89.89 HCA 271.31 SMA 122.62 ECC .24371 INC .1044 Vt 29.578
LOP 258.19 VP 36.888 GAP 12.52 AZP 90.00 TAL 164.05 TAP 75.36 RCA 92.74 AIR) 152.51 V2 34.880

GP 15.14 ZAL 52.94 ZAP 163.01 ETS 58.90 ZAE 125.66 ETE 169.18 ZAC 117.94 ETC 265.02 CLP-172.21

OLA -20.73 RAL 295.71 FAD 6567.8 VEL 11.906 PTH 2.12"VHP 8.165 DPA -8.86 RAP 266.93 ECC 1.3555

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1510.12 1.44 .47 157.64 118.28 11 12 23 910.1 5.21 353.82

5571.73 28.26 260.11 165.04 91.87 18 22 13 4971.7 28.22 251.45

1291.92 .02 343.64 156.85 119.89 12 16 22 691.9 3.99 337.11

5265.17 29.89 237.60 165.07 90.26 19 52 I0 4665.2 29.61 228.80

1169.40 -3.46 332.18 154.68 124.03 12 53 25 569.4 1.03 325.98

4960.45 33.99 214.30 164.92 86.,11 21 24 30 4560.5 35.08 205.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5776.0 SGR 562.8 SG3 185.2 ST 1551.1 SR 356.5 SS 541.1

RRT -.6652 RRF -.6435 RTF .9522 EFT .1860 CRS -.3445 CST -.98fl9

SGB 5803.4 R23 .0088 R13 -.9523 LSA 1642.2 MSA 358.7 SSA 17.1

801 5788.2 902 419.3 THA 176.27 EL1 1552.6 EL2 349.9 ALF 2.58

LAUNCH DATE SEP 10 1970

HELIOCENTRIC CONIC

RL 150.64 LAL .00

RF 108.68 LAP -.29

RC 167.985 GL 1.61

PLANETOCENTRIC CONIC

C3 22.431 VHL 4.736

LNCH AZt4TH LNCH TIME

90.00 10 39 48
90.00 17 13 16

100.00 11 49 6

100.00 18 46 39

110.00 12 31 20

110.00 20 20 54

FLIGHT TIME 194.50 ARRIVAL DATE MAR 23 1971

DISTANCE 560.128

LOL 346.88 VL 26.032 GAL 5.61 AZL 89.71 HCA 274.48 SMA

LOP 2_1.36 VP 36.851 GAP 12.97 A ZF 89.98 TAL 162.56 TAF

GF 14.66 ZAL 50.80 ZAP 163.83 ETS 61.06 ZAE 125.61 ETE

122.39 ECC .24965 INC .2936 vl 29.578

77.04 RCA 91.84 APO 152.94 V2 34.869

169.51 ZAC 117.52 ETC 265.63 CLF-173.11

OLA -19.35 RAL 297.78 FAD 6567.9 VEL 11.992 PTH 2.14 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

1590.97 -1.17 4.98 160.63 118.29 11 6 19

5536.99 28.31 257.57 168.34 90.59 18 45 33

1367.35 -2.54 347.78 159.87 119.79 12 11 54

5235.84 29.88 235.42 168.34 89.12 20 13 55

1235.01 -5.95 335.63 157.75 123.72 12 51 55

4940.95 33.89 212.79 168.11 85.22 21 43 15

MID-COURSE EXECUTION ACCURACY

SGT 5799.7 56_ 550.8 SG3 178.6

RRT -.6477 RRF -.6256 RTF .9530

568 5825.8 R23 .0067 R13 -.9530

SGI 5810.7 SG2 418.9 THA 176.46

DIFFERENTIAL CORRECTIONS

TDE .8109 TRA 3.5188 TC3-3.7050 BAU 1.1120

ROE .2700 RRA -.3283 RC3 .1474 FAU .01922

FOE .4383 FRA 1.4584 FC3 -.7418 BSP 18782
BDE .8546 8RA 3.5341 BE3 3.7080 FSP -615

8.425 DPA -9.50 RAp 269.12 ECC 1.3692

PO CST TIM INJ 2 LAT INJ 2 LONG

991.0 2.62 358.35

4937.0 28.09 248.92

767.3 1.44 341.26
4635.8 29.44 226.64

635.0 -1.48 329.40

4340.9 32.86 203.70

ORBIT DETERMINATION ACCURACY

ST 1675.0 5R 350.2 SS 562.1

CRT .2540 CRS -.3780 CST -.9909

LSA 1767.9 MSA 344.2 SSA 16.4

ELI 1677.4 EL2 338.2 ALF 3.17

LAUIWCH DATE SEp 10 1970 FLIGHT TIME 196.00 ARRIVAL DATE MAR 25 1971

DISTANCE 565.505

25.993 GAL 6.25 AZL 89.52 HCA 277.65 SMA 122.16 ECC .25606 INC .4838 vl 29.578

36.814 GAP 13.45 AZP 89.94 TAt_ 161.08 TAP 78.73 RCA 90.88 ArK) 153.44 V2 34.859

48.77 ZAP 164.58 ETS 63.48 ZAE 125.55 ETE 169.82 ZAC 117.10 ETC 266.24 CLp-174.00

HELIOCENTRIC CONIC

RL 150.64 LAL .00 LOL. 346.88 VL

RP 108.71 LAP -.48 LOP 264.53 VP

RC 170.025 GL 2.51C,P 14.23 ZAL

PLANETOCENTRIC CONIC

C3 24.780 VHL 4.978

LNCH AZMTH LNCM TIME

90.00 10 33 57

90.00 17 34 39

100.00 11 44 35

100.00 19 6 42

110.00 12 29 25

110.00 20 38 22

DIFFERENTIAL CORRECTIONS

TOE .9811 "IRA 3.8242 TC3-3.3522 BAU 1.1113

RDE .2789 RRA -.3413 RC3 .1275 FAU .01747

FDE .4750 FRA 1.5008 FC3 -.6104 BSP 18903

BDE 1.0200 BRA 3.8394 BC3 3.3546 FSP -594

DLA -18.07 RAL 299.72 FAD 6568.0 VEL 12.090 PTH 2.16 VHP 8.703 DPA -I0.06 RAP 271.33 ECC 1.4078

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1666.40 -3.60 9.19 163.69 118.11 11 1 44 1066.4 .19 2.56

5510.24 28.31 255.62 171.64 89.61 19 6 29 4910.2 27.96 246.97

1438.49 -4.94 351.70 162.95 119.52 12 8 34 838.5 -.97 345.16

5213.38 29.85 233.75 171,60 88.24 20 33 35 4613.4 29.28 224.99
1298.04 -8.32 338.97 160.87 123.27 12 51 3 698.0 -3.89 332.69

4926.60 33.80 211.67 171.31 84.57 22 0 28 4326.6 32.68 202.62

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 5818.1SGR 538.5 SG3 172.1 ST 1792.9 SR 344.2 SS 580.7

RRT -.6302 RRF -.6082 RTF .9539 CRT .3078 CR5 -.4059 CST -.9941

SG8 5843.0 R23 .0050 R13 -.9540 LSA 1886.9 MSA 331.0 SSA 15.7

SG1 5828.1SG2 417.4 THA 176.64 EL1 1796.2 EL2 326.9 ALF 3.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUI_H DATE 54EP 10 1970 FLIGHT TIME 198.00 ARRIVAL CAT£ MAR 27 ]971

HqELIO(ENTRIC C(_ilC

RL 150.64 LAL .00

ft_ 108.74 LAP -.66

RC 172.049 GL 3._3

PLANETOCENTR|C CONIC

C3 27.474 Vt'N.. 5.242

LNCH AT'NTH LNCH TINE

90.00 10 19 16

go.oO 17 93 57

100.00 11 40 59

100.00 19 Z4 54

110.00 IZL_ 0

110.00 ZO 54 f3

OIFFERENTIAL COiI_CTI(_qS

TOll 1 .f549 TRA 4.1445 TC3-3.0|f_I BAU I.I_EI7

ROE .ZS88 RRA o.3558 RC3 .1094 FAU .01580

FOE .5090 FRA 1.5429 ¥C3 -.4978 BSP 19040

1.1905 lIRA 4.1_J5 K3 3.0184 FSP -576

01STANCE 570.812

LC¢ 346.88 VL 75.954 GAL 6.94 47L 89.32 HC4 _80.82 ._qt

LOP 767.70 VP _G.778 GAP 13.96 47P 89.87 TAL 159.61 TAP

GP 13.83 7AL 46.66 TAP 165.28 ETS 66.18 7AlE 125.49 ETE

121.94 ECC .26305 INC .6769 Vl 29.578
80.42 RCA 89.86 APO 154.01 V2 34.850

170.10 7AC 116.71ETC Z66.86 CLP-174.90

CLA -16.88 RAL 301.58 RA0 6568.1 '/EL 12.200 PTH 2.19 VHP 9.{_2 0PA -10.55 RAP 273.56 ECC I .452!

L-I TIME |NJ LAT IN! _ |NJ RT ASC IN! A214TH IN! TIME PO CST TIN IN! 2 LAT IN! 2 L@NG
1737.58 -5.87 15.19 166.81 117.75 10 58 14 J137.6 -2.11 6.53

5490.13 28.30 254.15 174.91 88.87 19 25 27 4890.1 27.8d 245.5!

1506.16 -7.19 555.A6 lf_.09 119.09 12 6 6 906.2 -3.26 348.88

5196.79 _9.80 231.51 17A.87 87.59 20 51 31 4596.8 29.15 223.77

1358.86 -10.58 M2.Z4 IB.O4 122.70 12 SO 39 758.9 -6.19 335.89

4916.85 33.74 210._ 174.53 84.13 22 16 20 4316.B 3_.56 201.88

NIO-COU_JE E_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY

_r 5831.4 _ 5Z5.5 $63 165.9 ST 1902.6 SR 338.2 SS 597.1
RRT -.6116 RmF -.5910 RTT .9551 CRT .5513 CRS -.A294 CST -.9960

S_B 5855.1Rr3 .0057 R13 -.9551 LSA 1997.2 NSA 318.9 SSA 15.1

S_I 5640.4 SGZ AIA.7 THA 176.8Z ELI 1906.4 EL2 316.0 ALF 3.67

LAUNCH DATE SEP 10 1970 FLIf_T Title 200.00 ARRIVAL DATE MAR 29 197l

HELIOCENTRIC CONIC

RL 150.6A L_L .00

RP IO8.77 LAP -.85

174.OGO GL 4.O6

PLANETOCENTRIC CONIC

C3 _0.563 _ 5.528
LNCJ4 AZlqTH LNCH Title

gO.OO 10 25

gO.OO 18 11
100.00 11 38 7

100,00 19 41 31

110.00 lZ 17 0

110.00 Zl 9 7

01ST/MCIE 576.0_8

LOL 346.88 VL 15.916 6AL 7.66 AZL 89.13 NCA 283.98 _ 121.71 ECC .27067 INC .8738 Vl 29.578

LOP 270.86 VP 36.741 GAP 14.50 AZP 89.79 TAL 158.15 TAP 82.13 RCA 88.77 APO 154.66 V2 34.841

GP 13.46 7AL 45.06 ZAP 165.91 ETS 69.17 ZAE IZS.AJ £TE 170.37 7AC 116.32 EtC 267.47 CLP-175.79

DLA -15.76 RAiL 303._ RAO 6_.Z _L 12.326 PTN Z._Z VNP 9.324 OPA -10.97 RAP 275.80 KCC 1.5030
L-I TINE IN! taT IN! _ IN! RT ASC IN! A2NTH JNJ Title PO CST TIN IN! 2 LAT IN! 2 LONG

1805.ZB -8.00 17.03 169.98 117.15 10 55 34 1205.3 -4.28 10.32
5475.72 _1_.17 253.09 17_.20 88.35 19 4_ 44 4875.7 27.74 244.47

1570.91 -9.31 359.09 169._7 118.53 12 4 17 970.9 -5.44 352.&§

5185.31 Eg.T_ 231.f_ 17_.13 67.14 21 7 56 4585.3 29.05 222.95

1417.75 -12.71 345.45 167.15 1_Z.00 12 50 38 817.7 -8.40 339.01

4911.24 33.10 210.49 IT_.T_ 83.87 _2 _0 58 4311.2 32.48 201.46

OI_BIT OETERNIN_TION ACCURACY

ST L_03.1SR 332.3 SS 61!.8

CRT .5873 CRS -.4499 CST -.9973

LSA 2098.2 NSA 307.7 SSA 1_.6

ELI 2007.4 EL2 305.7 ALF 3.76

OIFFERENTIAL CCm_CTIONS

TOE 1.3330 TRA 4.4812 TC3-2.6991BAU 1.1035

• 2997 RRA -.JG56 RC3 .0932 FAU .014_0

FOE .540% FRA |.5_55 FC3 -.4021 8SP 19181

801E 1.3663 I_A 4,4961BC3 2.7007 FSP -55fl

NIO,-.COt_J_ E_CUTION ACCURACY

SGT _39.8 _ 511.9 SG3 1_0.0

_T -o5_9 _i_ -.5739 RTF .9565

SC_ 5_6_.Z _ .0016 RI3 -.9566

•%1 58A7.8 S6Z 410.9 THA 177.00

LAUNCH OATE SEP 10 1970 FLIGHT TIME Z02.00 _RRIVAL CATE MAR 31 1971

H_ELI(XENTRIC CONIC

RL 1_0.64 LAL .00 LOL 346.88 VL

RP 108.79 LAP -1.03 LCP 274._3 VP

RC 176.0_5 GL 4.72 GP 13.13 ZAL

PLAMET_ENTRIC CONIC

C3 34.109 WAL 5.840

LN_H A_MTH LN_H TINE

90.00 IO 22 23

90.00 IB 27 Z6

100.00 11 35 48

IO0.00 19 56 43

!10.00 IZ 26 19

110.00 21 22 40

_IFFERI[NTIAL CORRECTIONS

TOE 1.5158 TRA 4.8357 TC3-2.40!0 B/A! 1.0955

RDE .3114 _qRA -.3764 RC5 .078G FAU .01_7

FOE .5709 fRA 1.6288 FC3 -.3215 6SP 19348

80[ 1.5474 _RA 4.8_O3 BC3 _.4023 rSP -542

DISTANCE 581.173

25.878 GAL 8.44 AZL 88.92 H(A 287.15 SNA IZ1.49 ECC .27898 INC 1.0762 Vl 29.578

_6.708 GAP 15.07 A_P 89.68 TAL 156.71 TAP 83.86 RCA _7.60 APO 155._9 V2 _4.8_

43.37 2AP 166.47 [TS 72.48 7AE 125.32 ETE 170.61 ZAC 115.95 ETC 268.08 CLP-176.69

CLA -14.73 RAL 304.89 RA0 6568.3 VlEL 12.469 PTH 2.26 VHP 9.672 CPA -ll .32 RAP 278.05 ECC I .5614

L-I TIME IN! LAT IN! LOI_ IN! RT ASC IN! A214TH IN! TIN[ PO CST TIN IN! 2 LAT IN! 2 LONG

1870.03 -9.99 20.73 173.18 116.63 10 53 33 1270.0 -6.34 13.96

_466.25 28.25 252.40 181.47 88.00 19 58 _2 A866.2 27.68 243.78

1633.16 -11.32 2.6,?. 172.49 117.85 12 3 I 1033.2 -7.51 355.9!

5178.55 29,74 231.15 181.39 86.87 21 23 I A578.3 28.99 222.42

1474.89 -14.76 348.6Z 170.49 121_19 12 50 54 874.9 -10.52 342.08

4_09.58 33.68 210.M 181.02 85.79 _ 44 30 4_O9.4 32.46 _0!.32

MID-COURSE [_ECUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

S_T 5841.8 SCR 497.5 SG3 154.2 ST 2_93.8 SR 326.3 SS 625.0

RRT -.57_6 _ -.55_ R7F .9582 CRT .4179 CRS -.4683 CST -.99_1

5863.9 _ .0018 R13 -.9582 LSA 2189.2 NSA 297.1 SSA 14.0

SGI 5849.9 _ 406.0 THA 177.18 EL1 L_98.3 EL2 295.8 ALF 5.80

LAUNCH 0ATE S£P 10 1970 FLIGHT TINE _4.00 ARRIVAL _ArE APR 2 1971

HELIOCENTRIC CONIC

RL 1_0.64 LAL .00

RR 108.82 LAP -|.Zl

RC 178.036 GL 5.51

PLANETOCKNTRIC CONIC

C3 38.189 VHL 6.180

LNCH A_4TH LNCH TIME
90.00 10 19 52

90.00 18 42 2

100.00 11 33 37

100._ L_ I0 38

110.00 12 2_ 54

110.00 21 35 I0

OIFFE_IENTIAL CORRECTIONS

TOE 1.7049 TRA 5.2102 TC5-2.11_0 8AU 1.08_9

ROE .3240 _A -._861RC5 .0G55 fAO .01118

f0g ._998 FRA 1.6736 FC3 o.2555 0SP 19517

BO£ 1.735A _A 5.22A5 Be3 2.12_0 FSP -526

0ISTANCE _6.Z00

LOL 546.88 VL 25.840 GAL 9.26 A_L 88.7J NCA 290.31 S_ 121.28 £CC .28808 INC ! .2855 Vl 29.578

L(_P 277.19 VP 3G.67A GAP 15.70 AZP 89.55 TAL 155._0 TAP 85.61 RCA 86.34 APO 156._2 V2 34.825

GP 12.82 7AL 41.78 ZAP 166.96 ET$ 76.11 7_E 125.22 ETE 170.84 ZAC 115.58 [TC 268.69 CLP-177.60

OLA -13.77 RAL _06.40 RAO 656_.5 VI[L 12.632 PTH 2.29 VHP 10.049 OPA -11 .6| RAP 2R0.31 ECC !.62_5

L-I T|ME |NJ LAT IN! LONG |NJ RT A$C IN! A_ATH |NJ TIME PO CST TIM IN! 2 LAT IN! 2 LONG
1932.20 -11.87 24.34 176.42 115.90 10 52 4 !332.2 -8.29 17.49

5461.14 28.24 252.03 184.74 87.81 20 13 3 4861.1 27.64 243.4!

1693.17 -13.21 6.0_ 175.73 117.06 12 2 10 I093.2 -9.47 359.2_

517_.41 79.73 230.95 184.66 86.76 21 56 54 4575.4 28.97 222.21

1530.44 -16._ 351.T_ 173.76 120.27 12 51 25 9_O.4 -12.55 345.1!

4910.91 53.69 210.46 184.f7 83.86 22 57 l 4310.9 32.48 _1.44

NIO-COUR_ [_CUTION ACCURACY CR_IT DKTERNINATION ACCURACY

S,_T 5840.8 _ 482.3 SG3 148.6 ST 2175.2 SR 320.! SS 637.5

RRT -.5575 RRT" -.53_q RTF .9600 CRT .4448 CRS -.4853 CST -.9987

SC_ 5860.6 i;_ .0013 R13 o.9600 LSA 2271.0 NSA 287.0 SSA 13.5

$61 5847.0 S_2 400.0 THA 177.35 ILl 2179.9 EL2 2_6.1 ALF 3.81
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CATE SEP 10 197,q

I_[L IC_ENTRIC CONIC

RL 150o64 LAL - .00

RP 108.B4 LAP -1.38

RC 180,002 GL 5.84

PLANE T(X[NTRIC CONIC

C3 42.f492 VHL 6.5&9

LNO"I AZNTH LN_H TII, R_
9(3.00 1(3 17 47

_.00 IB 55 24

1(30.00 11 32 28

100.00 2O 23 24

110.OO 12 25 41

110.00 21 46 41

FLIGHT TINE 206.00 ARRIVAL CATE APR 4 1971

CI$TANCE 591,103

LCL 346.88 VL 25,804 G4L 10.15 AZL 88,50 HCA 293,47 Sm4A 121,07 ECC .29805 INC 1.5035 V_ ,29.578

LOP 21,_.36 VP 36.642 GAP 16.37 AlP 89.40 TAL 153.92 TAP 87.39 RCA 84.99 APO 157.15 V2 _4.818

GP 12.53 7AL 40.30 2AP 167.38 ETS 80.06 2AE 125.10 ETE 171.06 7AC 115.21ETC 269.29 CLP-178.51

CL4 -12.89 R4L 307.82 RAG 6568.6 VEL 12.816 PTH 2.33 VHP 10.458 OPA -I|.84 RAP 282.55 [CO 1.7059

L-I TII4E INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1992,08 o13.62 27,86 179,67 115,07 1O 50 59 1392.1 -I0.13 20.92

5459.91 28.24 251.94 187.99 87.77 2030 26 23 4859.9 27.63 243.32

1751,16 -14,98 9.48 179.00 116,18 12 1 39 1151.2 -11,34 2,58

5176.06 29,73 230.96 187,91 86.79 21 49 40 4576,1 28.97 222.26

1584.48 -18,52 354.89 177.06 119.26 12 52 5 984,5 -14.48 348.10

4915,51 33,73 210,82 187,53 84,07 23 8 36 4315.5 32,54 201.78

01FFERENTIAL CORRECTIONS

TOE 1,9024 TRA 5.f_O76 TC3-I.PeO3 BAU 1.0673

ROE .3374 R_'A -,3944 RC3 .0536 FAU .00_71

r0K .6287 FRA I .7207 re3 -.1959 8SP 19659

_E 1.9321 6RA 5,6214 BC3 1,8613 FGP -511

LAUNCH 0ATE SEP IO 1970

HELIOCENTRIC CONIC
RL 1_0.64 LAL ,(30

RP 108.86 LAP -1.55

RC 181.954 GL 6.31

PLAN[T(XENTRIC CONIC

C3 48.332 _ 6.952
LN(J'4 A_4TH LNCH TIME

90.O0 I0 16 5

90.00 19 7 37

1OO,00 II 31 16

IOO,OO 20 35 7

110,00 12 25 37

II0.00 21 57 16

OIFFERENTIAL CO_qECTIONS

TOg 2.1102 TRA 6.0319 TC3-1.6167 BAU 1.0450

RO£ .3517 RRA -.4011RC3 .0431FAU .00824

FOE .6579 FRA 1.7711FC3 -.1476 BSP 19777

BOE 2.1393 8RA 6.0432 BC3 1.6172 FSP -495

NI0-C(XMS4E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 5833.9 SGR 466.3 SG3 143.4 ST 2248.3 SR 313.7 SS 649.8

RRT -.5372 _ -.5_ R1T .9620 CRT .4690 CRS -.5015 CST -.9991

S_ 5852.5 R23 .0010 RI3 -._L:_ LSA 2344.9 HSA 277.1 SSA 13.0

_1 5839.3 _ 392.9 THA 177.53 EL1 2253.1 EL2 276.5 ALF 3.80

FLIGHT TINE 208.00 ARRIVAL CATE APR 6 1971

0ISTANCE 595.858

LCL 346.88 VL 25.768 GAL 11.10 AZl. 88.g7 HEA 296e63 Sm4A 120.86 ECC .30901 INC I .7320 Vl 29.57H
LOP 283.52 VP 36.610 GAP 17.10 ATP 89._ TAL 152.57 TAP 89.20 RCA 83.52 APO 1fi8.21 v2 34.812

GP 12.27 ?AL 38.93 7AP 167.71 ETS 84.35 ZAIE 124.96 ETE 171.26 7AC 114.85 ETC 269.89 CLP-179.45

OLA -12.07 RAL 309.14 RAO 63_.8 _R[L 13.027 PTH 2.38 VHP 10.905 0PA -12.01 RAP 284.79 ECC 1.7954

L-I TIRE INJ I.AT INJ LONG INJ RT A_ INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

_049.82 -15.26 31.3| 182.93 114.15 10 50 15 1449.B -11.87 Z4.27

5462.14 28.24 252.10 191.L:_Z 87.85 20 38 39 4862.1 27.65 243.49

1807.24 -16.63 12.82 182.28 115,20 12 1 24 1207,2 -13.1D 5._I

5179.95 _.75 231.27 191.15 86.94 22 1 27 4580.0 29.01 222.54
1637.06 -20.24 358.00 180,37 118,15 12 52 54 1037.1 -16,32 351,07

4922,89 33,78 211,39 190.79 84,40 23 19 18 4322,9 32.63 202.34

NI0-COURS4[ EXECUTION ACCL_ACV ORBIT OETE_INATION ACCURACY

$6_ 5824.1S_R 449.3 S_3 138.4 ST 2314.1 SR 307.1 SS 662,6

RRT -,51fi5 _ -.5000 RTF .9642 CRT .4915 CRS -.5174 CST -.9994

S_ 5841.4 R_3 .0(309 R13 -.9642 LSA 2411.8 NSA 267.2 SSA 12.5

S_1 5828.7 562 384.7 THA 177.71 ELI 2319.0 EL2 266.9 ALF 3.78

LAUNEH O_TE S£P 1O 1970

HELI_ENTRIC CONIC

RL 150.64 LAL .00

RP 108.87 LAP -1.7!

RC 183.891 GL 6.73

PLANETO_ENTR|C CONI£

C3 54.646 VHL 7.392

LN_H A_NTH LNCH TIHE
_.00 IO 14 41

90.00 19 18 46

I00.OO 11 _0 20

IOO.00 20 45 49

110.00 12 25

110.00 22 6 58

FLIGHT TIME 210,00 _RRIVAL C_T[ _PR P 1971

OlSTANCE 600.439

LOL 346.88 VL 25.732 GAL 12.12 4ZL 88.03 H(_ 299.79 S#4A 120.66 ECC .32108 INC 1.9736 Vl 29.57H

LOP 286,68 VP 36.5_O GAP 17o90 A?P 89.82 TAL I51.28 TAP 91.07 RC4 81.92 APO 159.41 v2 34.8_6

GP 12.03 74L 37.65 2AP 167.96 ETS 88.93 7AE 124.79 ETE 171.46 7AC 114.49 ETC 270.48 CLP 179.60

CLA -1|.32 RAL 310.36 RAC 6569.0 VIEL 13.267 PTH 2.42 VHP 11.394 _P_ -12.13 RAP 287.02 ECC 1.8993

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

2105.52 -16.78 34.69 186.20 113.15 10 49 47 1505.5 -13.51 27.55

5467.47 28.26 252.49 194.43 88.05 20 49 54 4867.5 27.68 243.87

1861,48 -18,17 16.11 185,56 114.15 12 I 21 1261.5 -14.76 8.9_

5186.74 29.77 231.77 194.36 87.20 22 12 16 4586.7 29.07 223.04

1688.19 -21,85 1.09 183.69 116.97 12 53 48 1088,2 -18.06 354.01

4932.79 33.84 212.15 194.03 84.85 23 29 I1 4332.8 32.76 203.09

OIFFERENTIAL CORRECTIONS

T0E 2,3293 TRA 6,4856 TC3-I._q89 8AU I.O150

ROE .3669 _A -.4058 RC3 .03"_7 FAU .00676

FOE .6878 FRA 1,8254 FC3 -,1071 85P 1_25

BDE 2.3580 _RA 6.4983 8C3 1._893 FSP -478

LAUNCH OATE S£P I0 1970

HELIOCENTRIC CONIC

Rt. 150.64 LAL .00

RP 108.89 LAP -1.87
RC 185,813 GL 7,10

PLAN[TO(ENTRIC CONIC
C3 62.007 Vl..It. 7.874

LNCH A_dTH LN_H TIME
gO.OO 10 13 32

90.00 19 28 56

1OO,00 11 29 55

I(30,OO 20 55 34

110.130 12 25 48

I10,OO 22 15 51

DIFFERENTIAL COI_I[CTIONS

TOg 2.5636 TRA 6.9750 TC_-I .1770 BAU .9759

ROE .3831 RRA -.4079 RC3 .0155 FAU .00523

FOE .7196 FRA 1.8847 FC3 -.07_0 6SP 19796

BOE 2.5921 BRA 6,9869 BC3 1,1773 FSP -460

NI0-CCURSIE E_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

,T_T 5810,1 _ 431.5 ,T_3 133.6 ST 2_72.4 SR 300.2 SS 676.1

RRT -.4918 MS" -.478| RTF .9666 CRT .5129 CRS -.5333 CST -.9995

S_ 5826.1 R23 .0008 R13 -.9666 LSA 2471,7 NSA 257.4 SSA 12.O

•%1 5814.0 SG2 375.5 TH4 I77.90 ELI 2377.5 EL2 257.2 ALF 3.76

FLIGHT TIN[: 212.00 ARRIVAL 0aTE APR 1O 1971

01STANCE EO4.812

LOL 346.88 V4, 25.f_37 GAL 13.23 A;q. 87.77 H(A 301,95 S_A 120.47 ECC .33443 INC 2.2307 Vl 29.578

LOP 289.85 VP 36.550 GAP 18.77 A2'P 88,79 TAL 150.04 TAP 92.98 RCA 80.18 APO 16_.76 V2 34.801

GP 11,81 7AL _6,48 ZAP 168,11 ETS 93,80 2AIE 124.59 ETE 171.66 74C 114.13 ETC 271,05 CLP 178.62

0LA -10.63 R_4. 311.49 RAO 6_69.2 V[L 13.541 PTH 2.48 M_4P 11.932 OPA -12.19 R_P 289.21 ECC 2.0205

L-I TINE INJ L._T INJ _ INJ RT ASC INJ AZt4TH INJ TIME PO CST TIN INJ 2 LAT INJ _ LONG

2159,23 -18,19 _,01 189.45 112,08 1O 49 31 1559.2 -15.03 30.75

_475.57 28.27 253.0_ 197.61 88.34 21 0 11 4875.6 27.74 244.46

1913,90 -19,60 19,35 188,83 113,03 12 I 28 1313.9 -16.32 12.10

51_.13 29.80 232.47 197._4 87.57 22 22 II 4596.1 29.15 223.72

1.7..37,84 -23,35 4,17 187,00 115,70 12 54 46 1137,8 -19.70 356.93

4944.96 33.91 213.10 197.25 85.40 23 38 15 4345.0 32.90 204.00

MIO-COUR_I[ [_CUTION ACCURACY ORBIT 0ETEI_4INATION ACCURACY

S_T 3794.8 St_ 412.9 SG3 129.1 ST 2425.4 SR 293.1 SS 691.1

RRT -.4655 RRF -.4537 RTF .9692 CRT .5339 CRS -.5498 CST -.9997

SG8 5B09,5 _3 .0(309 RI3 -.9692 LSA 2526.8 HSA 247,4 $SA 11.6

SC,I 5798.0 $62 365.3 THA 178.09 ELI 2430.5 EL2 247.3 ALF 3.73
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 5, 1970
J

LAUNCH CAT[ S,I[P JO 1970 FLI(,_T TIN[ 214.00

HtELIOCENTRIC CONIC

RL 150.64 LAL .0(3

RP 108.90 LAP -2.03

RC 187.719 GL 7.43

PLANE T(X[NTR|( CONI(

C3 70.631 VHL 8.404

LNO4 ATNTH J..NCH TINE
90.00 10 IZ 35

90.00 19 38 8

I00.00 II 28 59

I00.00 21 4 25

110.00 12 25 59

110.OO 22 23 54

OIFFKRENTIAL COI_RECTIC_NS

TO[ 2.B145 TRA 7._'Z7 TC_ -._10_ _tU ._'Z_

.4005 RRA -.4070 RC3 .0184 FAU .00_62

FDI[ .7535 FRA 1.9501 FC3 -.0444 8._P |9675

BOg 2.8429 BRA 7.5137 6(:3 .9e05 rsP -441

C I STANC£ 608.9Y_

LOL 346.88 VL 25._4 GAL 14.44 47L 87.49 NC4 306.10 ._IA

LOP 293.01 VP 36.522 GAP 19.74 ATP _.52 TAL 148.87 TAP

GP J|.6(] 7AL 35.41 Z4P 168.16 ET5 98.89 ZA[ 124.36 [T[

ARRIVAL CAT[ APR 12 197!

120.28 ECC .349Z3 INC 2.5069 Vl 29.578

94.97 RCA 78.27 APO 162.28 V2 31.797

171.85 ZAC 113.77 ETC 271.62 CLP 177.61

CL4 -10.01RAL 312.52 840 6569.4 VEL 13.856 PTH 2.53 VHP 12.526 DP4 -12.Z0 RAP 291.38 ECC Z.1624

L-| TINE INJ LAT |NJ LONG |NJ RT A._ INJ A_ITH INJ TINE PO CST TIN INJ 2 LIT INJ 2 LONG

ZZIO.9Z -19,4B 41.25 192.67 110.97 10 49 26 1610.9 -16.46 33.88

5486.17 2R.L_J 2§3.86 Z00.73 88.73 21 9 34 4886.2 27.81 245.22

1964.45 -L_._Z Z2.53 192.07 111.86 IZ 1 45 1364.1 -17.77 15.15

5207.87 29.83 233.34 L_0.68 88.02 22 31 13 1607.9 29.21 224.58
176_,L93 -24.74 7.21 1gO.30 114.38 12 55 45 1185.9 -21.24 359.81

4959.15 33._ 214.20 Z00.43 86.05 23 46 33 4359.2 33.06 205.08

MID-C(X/_JE E_EOJTION ACCURACY ORBIT CETERNINATION 4CCURAC_

SGT 5777.0 _ 393.5 SG3 125.0 ST 2472.3 SR 285.8 SS 708.0

RRT -.435_ RIEIr -.&259 RIT" .9719 CRT .5549 CR$ -.5670 CST -.9998

5790.4 _ .0010 R13 -.9719 LS4 2576.6 M54 237.3 551 11.1

SGI 5779.6 SC_ 354.1 THA 178.29 ELI 2477.4 EL2 237.3 ALF 3.70

LAUNCH DATE SIEP IO 1970 FLIGHT TINE 216.00 ARRIVAL CITE APR 14 1971

HELI(X[NTRIC CONIC DISTM_I[ 612.746

RL 150.64 LAL .00 LOL 346.88 VL 25.631 GAL 15.76 AZL 87.19 H_ 309.26 5141 120.10 KCC .36569 INC 2.8061 Vl 29.578

RP 108._ LAP -2.17 LOP 296.17 VP 36.496 GAP _0.BO A_q D 88.LPZ TAL 147.78 TAP 97.04 RCA 76.18 APO 164.01 v2 34.793

RC 189.610 GL 7.72 GP 11.41 7_. 34.44 7AP |_.0_ [TS 104.15 7_E 124.08 ET[ 177.04 ZAC 113.41 KTC 272.17 CLP 176.55
PLANET(XENTR|C CONIC

C3 80.791 VHL 8.988 DLA -9.44 R_4. 313.46 RA0 6_.6 VEL 14.218 PTH 2.59 VHP 13.186 OPA -12.18 RAP 293.50 ECC 2.3296
LNCH _TNTH LNCH TINE L-I Title |NJ LAT INJ _ INJ RT AS_ INJ AZ14TH |NJ T|I_ PO C$T TIN INJ 2 LAT INJ 2 LONG

90.00 10 |1 47 ._'Z_0.51 -_0.64_ 44.41 195.83 109.81 10 49 27 1660.5 -17.77 36.93

gO.OO 19 46 23 5499.00 _8.31 254.79 E03.79 89._0 21 18 2 4899.0 27.90 246.15

I00.00 11 28 29 2013.04 -_.11 15.64 199._S 110.64 12 2 2 1413.0 -19.11 18.13

100.00 21 1_ 21 5121.71 19.86 E_4.37 _0_.76 88.56 22 39 23 4621.7 29.34 225.60

110.O0 12 26 12 J832.35 -2_.0! 10._ 19_.55 113.01 12 56 44 1232.3 -22.66 2.66

110.00 LP_ 31 8 4975.16 _4.05 215.49 2133._H_ 86.79 23 54 3 4375.2 33.23 206._

OlFFEI_ENTIAL CCl;_CTIONS MIO-C.OURS[ [_CUTZON ACCURACy ORBIT OKTERNIN_TION ACCURACY

TOE 3.0853 TRA 8.0745 TC3 -.7984 8AU ._5 _T 57_7.9 _ 373.5 ._-_3 121 .1 ST _514.0 SR 278.4 SS 727.2

ROlE .4193 RR4 -.4024 1_3 .0124 F_J .OOI_Y'Z RRT -.4012 _ -._9_ RTIF .9746 CRT .5765 CRS -.5854 CST -.9998

FOE .7902 FR4 2.0L_Z4 FC3 -.020_ 8SP 194311 _ 5770.0 N_I .0013 R13 -.9746 LSA 2622.0 MS4 227.1 $SA 10.6

BOg 3.1137 BRA 8.0846 8C3 .7985 FSP -420 -%1 5759.8 _ 34_.| THA 178.50 EL! 2519.1 EL2 227.0 ALF 3.68

LAUNCH OATE ,_HEP lO 1970 FLI(_4T TIN[ 218.00 ARRIVAL CITE APR 16 1971

CIST_NCE 616.185

LOL 546.88 VL 25.599 GAL 17.22 AZL 86.87 HCA 312.41 S,NA 119.92 £CC .38405 INC 3.1335 vJ 29.578

LOP 299.33 VP 36.471 GAP 21.99 ATP 87.89 TAL 146.80 TAP 99.21 RCA 73.86 tPO 165.98 v2 34.790

CP 11.23 _AL 33.58 ZAP 167.89 ETS 109.51 7AK 123.75 ETE 172.23 7AC 113.05 KTC 272.69 CLP 175.45

CLI -8.94 RAL 314.29 RAC 6569.8 VEL 14.635 PTH 2.65 VHP 13.9213 CPA

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIN[

2_07.88 -21.72 47.48 19_.93 108.63 10 19 34

5513.84 28.32 255.88 Z06.77 89.74 21 25 _5

Z059.52 -23.20 28.67 I_._ 109.40 12 2 25

5237.43 29.88 235.53 Z06.75 89.18 22 46 10

1876.93 -27.16 13.18 196.74 111.60 12 57 11

4992.78 34.11 216.82 206.61 87.60 24 0 46

-12.11 RAP 295.58 ECC 2.5279

PO CST TIN INJ 2 LAT INJ 2 LONG

1707.9 -18.97 39.88

4913.8 27.98 247.23

1459.5 -26.34 21.04

4637.1 29.15 226.76

1276.9 -25.98 5.45

4392.8 33.40 £'07.65

HELI(_ENTRIC CONIC

RL 150.64 LAL .-rJ0

RP 108.93 LAP -2.31

RC 191.483 GL 7.97

PLAN_TC_£NTRIC CONIC

C3 92.837 VHL 9.635

LNCH A_NTH LMCH TINE

9(3.00 IO I1 6

90.00 19 53 41

I00.0_ II 28 5

100.CK) 21 19 23

I10.00 12 2_ 24

110.00 22 37 34

CIFFERENTIAL CORRIECTIONS MIO-COURS[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURAC_

TOE 3.3783 TR4 8.6968 TC3 -.6308 8AU .7830 SGT 5737,7 SGR 353.1 SG3 117.4 ST 2550.2 SR 271.1 55 749.1

ROE .4399 RR4 -.3931 RC3 .0075 FAU .00007 RRT -.3608 _ -.3554 RTI r .9775 CRT .5989 CR$ -.6052 CST -.9999

FOE .8_01 FRA 2.1031FC3 -.0007 BSP 19062 566 5748.5 RZ3 .0016 R13 -.9775 LS4 2662.9 NSA 216.6 SSA 10.2

BOE 3.406_1 _4 8.7057 BC3 .6_09 FSP -_J8 S_1 5739.1 _ 329._ THA 178.72 EL1 2555.4 EL2 216.6 ALF 3.67

LAUNCH 0ATE SIEP I0 1970 FLIGHT TINE _0.00 ARRIVAL CATE APR 18 1971

HELIOCENTRIC CONIC DISTANCE 619.158

RL 150.64 LAL .00 LOL 346.BR VL 25.569 GAL 18.82 A2L 86.50 14CA_LISL._fi .T,N4 119.75 ECC .40461 INC 3.1955 Vl 29.578

RP 108.93 LAP -2.45 LOP 302.49 VP 36.447 GAP 23._3 ATP 87._i0 TAL 145.94 TAP 101.50 RCA 71._ IPO 168.21 v2 31.788

RC 193.340 GL 8.19 GP 11.07 7AL 32.84 74P 167.96 [TS I14.g0 7_E 123.36 KTE 172.43 7AC 112.69 KTC 273.20 CLP 174.29
PLAN[TOCENTRIC CONIC

C3 107.22'0 VHL 10.355 0LA -8.50 RAL 315.01 _ 6570.1 VEL 15.118 PTH 2.72 VIAP 14.744 OPA -12.01 RAP 297.59 ECC 2.7646
LNCH A_ATH LNCH TINE L-I TIN[ INJ LAT INJ LO_ INJ RT ASC INJ A2MTH INJ TIM[ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 10 10 31 2352.82 -L_Z.67 _0.43 Z01,93 107.44 10 49 44 1752.8 -20.07 42.72

90.OO L:_ O 1 55_,_ 28.31 2_7.10 _.65 gO._6 21 32 11 4930.5 28.06 248.11

I00.00 11 27 44 2103.71 -24.17 31._) ZOI.40 108.15 12 2 48 1503.7 -21.46 23.84

IO0.00 21 25 _ 5254.84 2_.89 23_.B3 _9.65 89.86 22 53 4 4654.8 29.55 22_.04

110.00 12 21_ 34 1919.48 -L_.I9 16.05 199.84 110.18 12 58 34 1319.5 -25.18 8.17

II0.00 22 43 8 _011.84 34.15 218._0 _.$B 88.48 24 6 40 4411.8 33.56 209.11

OlFFER£NTI4L COR1R_CTIONS NID-_ E_CUTICN ACCURACY _RBIT 0ETERI_INATION-ACCUR4CV

TOE _.6959 TRA 9.3758 TC3 -.4774 BAU .6843 SGT 5716.3 SGR 3_.3 E_3 114,0 ST 25R0.6 SR 263.8 55 774.3
ROE .4628 RR4 -.3783 RC3 .0036 ¥4U-.00195 RRT -.3|_7 RRF -._093 RTF .9803 CRT .6224 CRS -.6265 CST -.9999

FOE .8740 FR4 2.1934 FC3 .0|58 8SP 18550 _ 5725.9 1_3 .0020 R13 -.9803 LSA 2699.3 NSA 206.1 SSl 9.7

BOE 3.7247 _qA 9.3834 BC3 .4774 FSP -374 ,_1 5711.2 562 315.6 THA 178.96 EL1 2585.9 EL2 206.1 ALF 3.66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5, 1970)

LAUNCH CATE EP l! 1970 FLIGHT Tll,_ 70.00 ARRIVAL CATE NOV ?0 1970

HELIOCENTRIC CONIC

RL 150.60 LAL .00

RP 107.93 LAP -.79

RE 41.891 GL -4.10

PLANCTOCENTRIC CONIC

C3 Z4,701 VHL 4.970

LNCH ATHTH LNCH TIME

90.00 7 2 24

90.00 12 0 43

1OO.OO 8 3 54

100.00 13 39 57

110.OO 8 38 1

110.O0 15 24 20

OIFFEmENTIAL CORRECTIONS

TOE .1530 TRA -.$O47 TC3 .3378 8AU .1200

ROE -.3629 RRA -.0490 RC3 -.1340 FAU .02579

FOE -.0292 FRA .1769 FC3 -.9040 BSP 1811

60E .3938 BRA .5070 8C3 .3634 FSP -183

CISTANCE 174.651

LOL 347.65 VL 25.100 GAL -5.30 AZL 90.81HCA 75.16 SNA 117.19 ECC .29852 INC .8145 Vl 29.586
LOP 63.01 VP 36.425 GAP -16.76 AZP 90.21 TAL 192.73 TAP 267.90 RCA 82.2! APO 152.18 v2 35.111

GP -11.71 ZAL 112.06 ZAP 11.83 ETS 94.85 ZAE 156.61ETE 336.99 7AC 89.77 ETC 260.73 CLP 1.68

CLA -23.17 RAL 232.34 RAO 6568.0 VEL 12.086 PTH 2.16 VHP 10.522 CPA -31.74 RAP 239.61 ECC 1.4065

L-I TINE INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1442.04 3.63 356.67 98.18 118.10 7 26 26 842.0 7.36 349.97

5733.O1 27.35 271.82 106.05 97.66 13 36 18 5133.0 26.12 263.24

1237.O8 1.88 340.63 97.21 119.84 8 26 31 637.1 5.83 334.08

5413.21 29.34 248.36 106.32 96.00 15 10 10 48}3.2 29.86 239.79

1136.41 -2.L;_ 3]0.46 94.66 124.12 8 56 57 536.4 2.29 324.25

5086.64 34.14 224.15 106.71 91.93 16 49 6 4466.6 34.03 214.90

NI0-COURSE EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

5GT 737,8 _ 44_.4 563 60.0 ST 259.4 SR 418.6 Ss 77.1

RRT -.2435 RRF .2926 RTF -.6557 CRT -.6476 CRS -.3898 CST .9161

8_.8 R23 -.0559 R13 .6675 LSA 460.0 MSA 189.2 SSA 20.5

561 749,5 SGZ 423.3 THA 167.70 ELI 458.3 EL2 160.6 ALF 116.23

LAUNCH OATE S4EP 11 197{] FLIGHT TINE 72.00 ARRIVAL OATE NOV 22 1970

HELIOCENTRIC CONIC

RL 150.60 LAL .00

RP 107.69 LAP -._

RC 42.728 GL -3.27

PLAN[TOCENTRIC CONIC
C3 22.403 VHL 4.733

LNO4 AZNTH LNCH TIME

90.O0 6 40 28

90.DO 12 11 19

10(3.OO 7 46 12

100.00 13 48 16

110.00 6 21 58
110.OO 15 29 0

0IFFERENTIAL CCRRECTIONS

TOE .1494 TRA -.4841 TC3 ,410| BAU .1329

ROE -.3441 RRA -.0504 RC3 -.1694 FAU .02766

FOE -.0129 FRA .1685 FC3-1.0689 BSP 1968

80E .3752 8R_ .4868 8C3 .4437 FSP -210

DISTANCE 181.427

LCL 347.85 VL 25._ GAL -3.32 AZL 90.61 HCA 78.38 SMA

LOP 66.23 VP ]6.621 GAP -13.70 AZP g0.12 TAL 193.72 TAP
GP -12.39 ZAL 113.65 ?AP 12.40 ET$ 84.74 ZAIE 154.39 ETE

118.60 ECC .28422 INC .6132 Vl 29.586

272.10 RCA 84.89 APO 152.31 v2 35.123

3_._ ZAC 89.20 ETC 260.94 CLP -.40

OLA -21.99 RAL 230.92 RAO 6367.9 VlEL 11.991 PIB4

L-I TIHE INJ LAT

1476.13 2.54

5631.22 27.95

1263.99 .96
5338.58 29.74

1151,86 -2.79

5023.46 34.17

2,14 VHP 9.927 OPA -32.69 RAP 240.66 ECC 1.3687
INJ LONG INJ RT ASC INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

358.57 94.73 118.21 7 5 4 876.1 6.29 351.90

265.91 102.45 94,75 13 45 30 5051.2 26.31 257.26
342.11 93.86 119.88 8 7 16 664.0 4.93 335.57

243.05 102.59 93.13 15 17 15 4738.6 29.66 234.25

331.26 91,51 124,08 8 41 10 551.9 1.70 325.06

219.21 102.69 89.01 16 52 43 4423.5 33.66 210.01

MI0-CCUR.TdE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 763.4 SGR 451.2 SG3 89.5 ST 262.3 SR 417.1 ss 63.7

RRT -.2786 RRF ,3501 RI"F -.6762 CRT -.6550 CRS -.1731 CST .8054

886.8 R23 -.0590 R13 .6896 LSA 459.1 MSA 166.6 SSA 22.0

$61 778,3 $62 425.1 THA 166.58 ELI 458.5 EL2 180.3 ALF 116.86

LAUNCH CA TE SEP 11 1970 FLIGHT TIME 74.00 ARRIVAL CATE NOV 24 1970

HELIOCENTRIC CONIC

RL 150.60 LAL .00

RP 107.86 LAP -.41

RC 43.711 GL -2.35

PLANE TOCENTRIC CONIC

C3 20.480 VHL 4.525

LNCH A_MTH LN_H TIME

90.00 6 18 21

90.00 12 21

IOO.OO 7 26 2

100.OO 13 56 50

110.O0 8 5 16
110.00 15 34 5

OIFFERIENTIAL CC_RIECTIONS

TOE .1436 TRA -,4637 TC3 ,4679 8AU .1456
ROE -.3256 R_RA -.0523 RC3 -.2112 FAU .02976

FOE .0079 FRA .1583 FC3-1.2562 86 ° 2117

60E .3561 8RA .4666 6C3 .5316 FSP -240

CISTANCE 188.213

LOL 347.85 VL 25.606 GAL -5.35 AZL 90.42 HCA 6!.60 S,qA 119.92 ECC .27!26 INC .4164 VI 29.586

LOP 69.45 VP 36,800 GAP -14.67 AZP 90.06 TAL 194.76 TAP 276.36 RCA 87.39 APO 152.45 v2 35.135

£P -13.15 ZAL 115.32 7AP 13.39 ETS 75.57 7AE 152.34 ETE 337.29 7AC 88.55 ETC 261.14 CLP -Z.53

CLA -213.67 RAL 229.46 RA0 6567.6 VEL 11.911PTH 2.12 VHP 9.363 CPA -33.69 RAP 241.67 ECC !.3371

L-I TINE INJ LAT INJ LONG INJ RT A56 INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1513.72 1.33 .67 91.44 118.29 6 43 35 913.7 5.10 354.02

5570.40 26.26 260.02 98.86 91.62 13 54 40 4970.4 28.22 251.35

1295,27 -.10 343.82 90.65 119.89 7 47 38 695.3 3.88 337.30

5264.08 29.89 237.52 98.89 90.22 15 24 34 4664.1 29,60 228.72

1172.32 -3.57 332:33 88.48 124.02 8 24 49 572.3 .92 326.13
4959.79 33,98 214.25 _.73 86.08 16 56 45 4359.8 33.07 2D5.13

MI0oCOUR.TWE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

56T 788,3 56R 4_d3.1 563 100.1 ST 262.0 SR 413.1 SS 59.4

RRT -.3170 RRF .372! RTF -.6955 CRT -.6567 CRS -_.l,@i-t CST .5576

568 912.9 R23 -.0633 R13 .7108 LSA 455.1MSA 187.4 SSA 23.8

561 B07.3 562 4_.2 THA 165,35 EL1 455.1 EL2 179.4 ALF 117.17

LAUNCH OATE SEP 11 1970 FLIGHT TIME 76.00 ARRIVAL CATE NOV 26 1970

HELIOCENTRIC CONIC

RL 150.60 LAL .00

RP 107.82 LAP -.LPZ

RE 44.629 GL "1.32

PLANETOCENTRIC CONIC

C3 18.678 VHL 4.345

LI4W.HAZMTH LNCH TIME
90.00 5 56 lfl

90.00 12 32 21

100.00 7 5 41

1OO.OO 14 5 36

110.OO 7 48 10

110.00 15 39 36

OIFFERENTIAL CORRECTIONS

TOE .1 357 TRA -.4435 TC3 .5696 8AU .1580

ROE -.3077 RRA -.0545 RC3 -.2_ FAU .032||

FOE .0343 FRA .1463 FC3-1.4728 8SP 2267

BOE .3363 BRA .446_1 BE3 .6261 FSP -276

01STANCE 195.004

LCL 347.85 VL 2§.B'L_ GAL -5.39 A2'L gO.L=_ HCA 84.82 ,_4A 121.16 ECC .25954 INC .2225 VI 29.586

LCP 72.67 VP 36.964 GAP -13._ A2'P 90.02 TAL 193.84 TAP 280.66 RCA 69.71 APO 152.60 V2 35.146

GP -13,99 ZAL 117,03 TAP 14.75 ETS 67.66 ZAE 150.46 ETE 336.23 ZAE 87.81 ETC 261.32 CLP -4.73

OLA -19.23 RAL L_8.01 RAO 6567.8 VlEL J1.843 PTH 2.10 VHP 8.83(3 0PA -34.76 RAP 242.59 ECC 1.3107
L-I TIME INJ LAT INJ LCI_ INJ RT ASC INJ A_4TH INJ TINE PO CST TIM INJ 2 LA T INJ 2 LONG

1554.66 .00 2.9_ 88.36 118.32 6 22 10 954.7 3.79 356.32

5490.79 28.30 254.|9 95.34 88.90 14 3 52 4890.8 27.84 245.56

1330.60 -1.30 345.76 87.63 119.87 7 27 51 730.6 2.69 339.24

5190.09 29.78 232.02 95.28 87.33 15 32 6 4590.1 29.10 223.28

1197.46 -4.53 333.65 85.62 123.92 8 8 8 597.5 -.04 327.44

4895.99 33.58 209.31 94.91 83.19 17 1 12 4296.0 32.27 200.32

NI0-C_,TWE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURAC_

56T 812.8 E_ 470.6 563 112.0 ST 258.4 SR 406.5 S5 65.1

RRT -.3588 RRF .4182 RTF -.7134 CRT -.6520 CRS .5619 CST ,1756

568 939.2 R_3 -.0686 R13 .7310 LSA 448.4 MSA 185.8 SSA 25.9

561 836.7 562 426.8 THA 163.99 ELI 447.6 EL2 178.0 ALF 117.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970

LJUNCH CATIr SEP 11 1970 FLIGHT TIN| 78.00 ARRIVAL CATE NOV 2H 1970

H(L IOCENTRIC CONIC

RL 150.60 LAL .O0

RP I07.79-LAP -.03

RC 46.073 GL -.19

PLANE TOCFNTRZ C CONIC

C3 17.549 VHL 4.189

LNCJ4 ATNTH LKH TIME

90.00 5 34 20

90.00 11 41 56

100.00 6 45 Z0

|00.00 14 14 37

110.00 7 30 54

110.00 15 45 33

01FF('RI[NT 1AL CORf_C T |CN._

T0£ .1259 TRA -.4E36 TC3 .6527 _tU .ITOZ

ROE -.2895 RRA -.05P'4 RC3 -.3164 F,tU .03475

FO( .0674 IrRA .1_1_3 FC3-] .7143 BSP 1416

BOE .3157 BR4 .4277 B(3 .7253 FSP -3|6

CISTANCE L_01.794

LOL 341.85 VL 26.027 GAL -5.44 AlL 90.03 HCA 88.04 SNA 122.31 |CO .24901 IN(: -0280 Vl 29.586

LOP 75.89 VP 37.114 GAP -IZ.73 ATP 90.00 TAL 196.94 TAP 284.98 RCA 91.85 APO 152.T7 v2 35.15_

GP -14.92 2'AL 118.75 TAP 16.45 ETS 61.03 7A[ 148.75 ETE 335.03 7AC 86.97 ETC 261.49 CLP -7.00

CLA -|7._ RAL Z"26.59 RA0 6567.7 V(L 11.787 PTH _'.08 VNP 8.327 0PA -35.89 RAP 243.41 £CC 1.288H

L-I TINE IN| LAT ZNJ LONG IN| RT A_ IN| ATMTH JNJ TIME PO C$T TIN IN| Z L4T |NJ 2 LONG
159(J.72 -1.42 5.4| 85.51 !18.Z8 6 0 59 998.7 Z.37 358.78

5412.61 28.06 248.49 91.96 86.05 14 13 8 4812.6 ',27.22 239.92

1369,63 -Z.6Z _47.g0 84.84 |19.79 7 8 10 769.6 1.37 341.3B

5116.94 29.43 Z'26.61 9|.g3 84.51 15 39 54 4516.9 28.36 217.97

112_.89 -5.65 335.213 8Z._N_ 113.77 7 51 21 626.9 -J.17 328.97

4831.44 32.96 Z04.46 91 .Zll 80.38 1 1 6 5 4Z32.4 31.18 195.64

MIO-C(_UN'_J( [)E_CUTIQq ACCURACy ORIBIT DETERMINAT|ON ACCUR4CY

SGT 8_6,0 _ 483.5 SG3 12§.4 ST 251.5 _d_ 396.8 SS 83.9

RRT -.403e _ .4683 R1T -.7293 CRT -.6597 CRS .8116 CST -.1625

S_ 965.7 _ -.0755 RI3 .7499 LSA 439.5 NSA 183.6 SS4 28.3

$51 866.3 Sr_ 4L_6.8 THA 16Z.47 ELI 435.5 Irl.2 176.1 4LF 116.79

LAUNCH 0ATE SIEP 1| 1970 IrLI_,IT Till[ 80.00 ARRIV4L DaTE NOV 30 197[}

H(L IOCirNTR| C COMIC

RI. 150,60 LAL ,00

IO7,70 I.JtP ,16

RC 47,431 GL 1.0_)

PLANE TOCENTR| C C_|C

C3 16.454 VI4L 4.056
LN(./4 ATNTH LNCJ4 T|N_

gO.O0 5 JZ 48

gO.O0 |Z 53 37

100.00 6 E5 13

100.00 14 23 53
IIO.O0 7 13 _H3

110.00 |5 51

DIFFf'MENTIAL O_l_q[C T |ClqS

T0E .|137 TR4 -.4055 TC3 .?334 0MJ .1818

ROE -.|'tO7 _A -.otto RC3 -.3eoe Fi_J .037M
Ir0E .1084 FRA .J170 Irc3-1.9613 0SP Z550

eo[ .z9_ eWA .4099 BC3 .e2_4 F,SP -3_

O|$TAI(Z Z_ll,Sll_

LOL 347,85 VL Z6,ZO? GAL °5,49 AZ_L 89.84 HC._ 91,Z7 SMA
LOP 79,1Z VP 37,Z51 GAP -1!,83 ATP 90,00 TA4. 198,06 TAP

GP -15,_N_ 1AL 1_13,45 ZAP 18,44 ETS 55,56 7kl[ _47,ZZ ETE

123,38 ECC .23957 |NO .1598 Vl 29.586

Z89,32 RCA 93.82 APO 152.94 v2 35.]68

333.65 74C 86.01 ETC 261.64 CLP -9.36

DLA -16,04 RAL _5.13 RI_ 6567,7 _ |1.740 PTH Z,07 VHP 7.853 OPA -37,09 RAP 244.12 ECC 1.2708

L-| TiN[ IN| LAT IN| LONG |NJ RT AS(: |NJ &ZI, ITH IN| TIME PO (:ST TIN IN| 2 L4T IN| 2 LONG

1645.61 -Z.95 8.03 81.91 118.18 5 40 13 1045.6 .86 I .40

5336.04 Z?._ 242.94 88.77 8_._1 14 LP'Z 33 4736.0 26.36 234.4/:1

1411.95 -4.05 3_0.13 IIZ._ 119.64 6 48 45 812.0 -.07 343.70

5044,_4 _._41 LP_I,_4 _1_._ 81,79 15 47 58 4444.9 _7.41 2|_.8_

J_.ZO -6.g0 336.96 _10.54 123.56 7 _11 40 _0.2 -2.44 330.7]
4769.46 3_.14 199.73 8"1.89 77.69 17 11 25 4169.5 _O.ll 191.10

NI0-O_U_J_ (I_OJTION _CCURAC_' O_BIT DETERNIN_TION ACfUR40'

d}5'_._ _R 499.4 SG_ 140.4 ST 241.0 SR 383.4 SS 114.4

RRT -.4_100 _ .5115 RTF -.7429 CRT -.6153 CRS .9199 CST -.3572

SG_ _J'Z.Z RL_ -.0_0 R]3 .767_ LSA 4_9.4 NSA 181.5 SSA 31.0

.%! 895.6 SGZ 4_.9 TNA 160.78 ELI 418.0 ELZ 174.3 ALF 115.99

LAUI(I,I 0ATE S(P 11 1970 FLIGHT TIN[ 82,00 4RRIVAL 0ATE C)FC 2 1970

_lEE IOCENTRIC CONIC

I_. 150.60 LAL ,00

107,72 LAP .35

RC 48,893 GL 2,3,4

PLAME T(X_(NTR 1C CONIC

C3 15.559 VHL 3.945

L_._ ¢_NT_ LNCN TINE

g_.o0 4 51 45

_0.00 13 4 19

100.00 6 5 L=B

100.O0 14 3_1 Z7

110.00 6 56 3_

110.00 15 58 46

OIFFER[NTIAL CONg[C T IONS

TO[ .0993 TRA -.3/_14 TC3 ,80?8 _ .]_27
R0£ -,1509 RR4 -.0_3! RC3 -.4536 Ir4U .04090

roe -.|591 FR4 .1004 F'C3-2.Z7_0 BSP

80£ .26_ BR_ .3935 BC3 .9"165 FSP -410

CI STANCE 115._63

LOL 347.85 VL 215.369 GAL -5.55 A_ 89.65 HCA 94.49 SNA 124.36 |CO .23116 INC .3520 Vl 29.586

LOP 82.34 VP 37.374 GAP -10.96 A?'P 90.0_ T4L 199.17 TAP 293.67 RCA 95.62 4PO 153.11 v2 35.179

GP -17.11 _. 122.10 2'AP 20.69 ETS 51.06 74£ 145.87 ETE 332.07 74C 84.92 ETC 261 .77 CLP -11 .HI

0L4 -14._0 RAL 223.95 R40 6567.6 VEL 11.?0Z PTH 2.06 W4P 7.4{38 CPA -38.39 RAP 244.69 £CC 1 .2561

L-I TIME INJ L4T |NJ LONG INJ RT ASC INJ ATI4TH INJ TINE 1:10 (ST TIN INJ Z LAT INJ 2 LONG

1695.04 -4.51 10.80 80.62 117.98 5 20 O 1095.0 -.73 4.16

5-_1.20 26,87 237.58 85.81 80.71 14 32 10 4661 .2 25.31 229,26
1457._ -5.56 35Z.73 B0.04 119.42 6 29 45 857.2 -1.60 346.19

4974.28 28.05 216.Z4 85._8 79.Z2 15 56 2! 4374.3 26.28 207.89

1296.92 -8.18 338.91 78.38 123.28 7 JB 15 696.9 -3.84 532.63

4707.)_ _1,15 195.15 84.77 75.15 17 17 13 4107.] 28.80 1H6.74

NI0-COURS[ (]¢ECUT|(_I ACCURAC_ CR_IT 0FTERNINATION ACCURACY

S_T B?5.Z SGR 519,4 S_3 157.0 ST 227.3 SR 365.6 Ss 154.6

RRT -.4961 _ .5766 RTIF -.7539 CRT -.5752 CRS .9614 CST -.4447

•%_ I017,7 R_3 -.0969 R13 .7832 LSA 419.8 NS4 178.5 SSA 33.8

SG! 9"_3.6 S_. 417.3 TN_ 158.86 ELI 194.6 ELZ 172.3 ALF 114.69

LAUNO_ DATE S(P 11 1970 FL|GHT TIN( |!4.O0 4RRIV4L OATE _EC 4 1970

H(L |O(2ENTRI C CONIC

1_O ,EO LAL ,O0

RP 107,69 LAP ,54

RC 513,451 GL 3,74

PLAN| TO_(NTR| C CONIC

C3 14.835 K 3.851

LNO_ A_TN LNCN TIME
gO.O0 4 31 20

gO.o0 13 15 34

100.00 5 48 15

100.O0 14 43 _0

110.00 6 40 0

IIO.O0 16 6 4

01STM_CE ZZZ. 133

LOL 347,85 VL 16.515 GAL -5.E0 AZI. 89,45 _ 97,7Z SM4
LOP 85,57 VP 37,486 GAP -10,13 A_P 90,07 TAL L=_0,27 TaP

GP -]8,38 7,M IZ3,66 ZAP ZS,ltl ETS 47,3.3 7AE 144,67 ETE

1_5.27 |CO .22369 IN_ .5458 Vl 29.586

297,99 RCA 97.25 APO 153.29 v2 55.188
_0._5 7AC 83.70 ETC 261.87 CLP -14.38

OLA -12.50 RAt. Z"ZZ.?8 RAO 6567.6 VEL 11.671PTH 2.05 _ 6.H1 0P4 -39.78

L-I T|NE IN| L_T IN| _ IN| RT AS_ IN| AZNTH |NJ T|NE PO CST TIM

1746.71 -6.16 13.71 78.61 117.69 5 0 215 1146.7

5188.15 25._ Z31.41 8_.1_ 78.28 14 4_ 2 4588.2

1505.00 -7.16 355.39 78.08 119.10 6 II 20 905.0
4205.10 27.07 _11.53 82.86 76.81 16 5 5 4305.1

13_H_,M -9.76 _41.04 76._0 1_2.9_ 7 2 17 736.6
4646.21 _0.00 190,77 81.96 7Z,79 17 23 30 4046.2

DIFFERICNTI4L CORq_CTIONS

TD( .0833 TRA -.3"PZ_ TC3 .8747 _4U .20_4

-.2195 _A -.0664 Re3 -.5354 F,_J .04447

FOE .2LP0_ FRA .08ESFC3-_,S954 BSP 7784

BO( .2441 _R4 .3785 _3 1.0256 FSP -466

RAP 245.09 ECC |.2442

IN| 2 LAT IN| Z LONG

-2.40 7.04

_4.09 224.26
-3.22 348.81

24.99 203.15

-5.35 334.72

27.35 182.58

CI_IT DETEI;_4IN4TION ACCURAC_

ST 211.6 SR 342.9 SS 202.8

CRT _.51_2 ORS .9765 CST -.4651

LSA 414.0 MSA 175.2 SSA 36.7

ELI 365.2 EL2 170.3 ALF 112.88

MI0-C_ []([CUTICIN ACCUR4CY

SGT 889,8 _ 544,9 S(,3 175.4

RRT -,_420 _ ,63_8 RTF" -.7629

,%8 1043.3 R23 -.110_ R13 .7986

SGI 95|.4 SG2 4L:_B.2 THA 156.64
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUN(H OAT[ EP II 1970

HKLIOCENTRIC CONIC

RL 150.6(] LAL .00

RP 107.67 LAP .73

RC 52.096 GL 5.22

PLANETOCENTRIC CONIC

C3 14.259 VHL 3.776

LN(._ A;_4TH LNCH TIME

_.00 4 II 36

9(3.00 13 26 37

10(3.OO 5 27

I00.00 14 53 36

II0.00 6 23 32

110.O0 16 13 52

FLIGHT TINE 86.00 ARRIVAL CATE OEC 6 1970

LOL 347.85 VL 26,645 GAL

LOP 88.80 VP 37.587 GAP

6P -19.80 ZAL 125.11 ZAP

0ISTAI_E 228.89!

-5.65 AZL 89.26 HCA 100.95 SNA 126.09 ECC .21708 INC .7426 Vl 29,586

-9.34 ATP 90.14 TAL 201.34 TAP 302.29 RCA 98.72 APO 153.46 V2 35.198

25.92 ETS 44.20 ZAE 143.62 EY£ 328.18 ZAC 82,33 ETC 261.94 CLP -17.08

CLA -10.63 RAL LP_I.?4 RA0 6561.6 VlEL 11.647 PTH 2.04 VHP 6.603 0PA -41.27 RAP 245.30 ECC 1.2347

Lol TIME INJ LAT INJ LONG INJ RT A_ INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1800.36 -7.84 16.75 76.94 117.30 4 41 37 I200.4 -4.12 10.04

5116.90 24.88 L_Z?.48 B0.75 76.03 14 52 14 4516.9 22.72 219.48

1555.03 -8.80 358.19 76.43 118.68 5 53 34 935.0 -4.91 351.57

4837.46 25.93 206.63 80.45 74.59 16 14 13 4237.5 23.57 198.65

1378.99 -11.31 343.33 74.92 122.47 6 46 51 779.0 -6.95 336.95

4586.27 28.72 186.57 79.47 70.61 17 30 18 3986.3 25.80 178.60

OlFFERIENTIAL CORRIECTION$

TOE .0662 TRA -.3581 TC3 .9302 BAU .2138

RO£ -.2059 R_A -.0699 RC3 -.626fl FAU .04838

FOE .2942 FRA .0636 FC3-2.9372 8SP 2895

60E .2163 6RA .3648 8C3 1.1216 FSP °529

LAUNCH OATE SAEP 11 1970

HELIOCENTRIC CONIC

RL 150.60 LAL .00

RP 107.64 LAP .9"_

RC 53.818 GL 6.78

PLANETOCENTRIC CONIC
C3 13.809 VHL 3.716

LN(.H A2't4TH LNCH TINE

gO.130 3 32 37

J_.00 13 38 43

100.00 5 9 43

100.00 15 4 18
110.[30 6 8 18

I10.00 16 22 13

OlFFER1ENTIAL CCgl_CTIONS
TOE .0483 TRA :.3453 TC3 .9?08 8AU ._'140

ROE -.1794 RRA -.0734 RC3 -.7274 FAU .05239

FOE .3817 FRA .0447 FC3-3.2972 8SP 2_

80E .18fl9 8_, .Jfl_O 8C3 1.2131FSP -597

MID-_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

S6T 899.6 _ 377.2 563 195.7 ST 195.0 SR 3U4_.4 SS 258.1

RRT -.5658 RRf' .6881RTF -.7695 CRT -.4290 CR5 .9808 CST -.4369

1068.8 _3 -.1252 RI3 .8138 LSA 415.5 NSA 171.2 SSA 39.0

S6I 978.5 $62 430.1 THA 154.02 ELl 329.7 EL2 168.0 ALF 110.43

FLIGHT TINE 88.00 ARRIVAL OATE DEC 8 1970

0ISTANCE 235.633

LCL 34?.85 VL 215.761 GAL -5.?0 A2'L 89.06 HCA 104.18 SMA 126.84 ECC .21126 INC .9438 Vl 29.586

LCP 9_.04 VP 37.678 GAP -8.57 A_P g0.23 TAL 202.35 TAP 306.54 RCA 100.04 APO 153.63 v2 35,206

GP -21.36 7AL 1215.42 ZAP Z8.88 ETS 41.53 7AE 142.69 ETE 325.81 2AC 80,80 ETC 261.97 CLP -19.92

0LA -8.72 RAL _20.83 RA0 6567.5 VIEL 11.627 PTH 2.04 VHP 6,245 OPA -42.88 RAP 245.28 ECC 1.2273
L-I TINE INJ LAT INJ LON_ INJ RT A_ INJ AZI4TH INJ TINE PC) CST TIM INJ 2 LAT INJ 2 LONG

1855.80 -9.56 19.92 75.38 116.78 4 23 33 1255.8 -5.89 13.16

504?.36 23.66 222.76 78.69 73.97 15 2 50 4447.4 21.23 214.93

1607.04 -10.49 1.14 75.09 118.15 5 36 30 1{307.0 -6.64 354.46

4771.33 24.66 202.13 78.36 72.54 16 23 49 4171.3 22.04 194.31

1423.63 -12.93 345.77 73.65 121.92 6 32 2 823.6 -8.62 339.33

4527.52 27.32 182.57 77.31 68.61 17 37 40 3927.5 24.17 174.82

NI0-C.CURSI[ EXECUTION ACCURACY ORBIT 0ETKRMINATION ACCURACY
_GT 903.5 _JR 618.0 S_3 217.8 ST 179.4 SR 279.2 SS 320.2

RRT -.6253 RIR$" .7407 RTF -.7733 CRT -.3094 CRS .9796 CST -.3668

S_B 1094.6 R23 -.1402 R13 .8288 LSA 428.0 NSA 166.9 SSA 40.5

SGI 1005.1 SG2 433.5 THA 150.95 ELI 287.62L2 165.6 ALF 107.04

LAUNCH CATE SEP II 1970 FLIGHT TINE 90.00 ARRIVAL 0ATE 0EC 10 1970

HELIOCENTRIC CONIC 0ISTANCE 242,357

RL 150.60 LAL .DO LOL 347.85 VL 26.863 GAL -§.75 ATL 88.85 PiCA 107.42 SHA 127.51 £CC .20615 INC 1.1510 Vl 29.586

RP 107.61 LAP I.IO-LOP 95.27 VP 37,758 GAP -7.84 AZP 90.34 TAL 203.31 TAP 310.73 RCA 101.22 APO 153.79 V2 35._14

RC 55.612 GL 8.41GP -23.10 7AL 127.55 ZAP 32.09 KTS 39.18 7AE 141.84 IT[ 323.09 2AC 79.09 ETC 261.95 CLP -22.92

PLANE TOCENTRIC CONIC
C3 13.470 VHL 3.670 OL4 -6.77 RAL 2_Z0.08 RAO 6561.5 EL 11.613 PTH 2.03 VHP 5,916 DPA -44.62 RAP 245.00 KCC 1.2217

LN(._ ATMTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ AZt4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 3 34 24 1912.91 -11.29 23.22 74._5 116.14 4 6 16 1312.9 -7.69 16.39
90.00 13 50 57 4979.40 ,2_.30 218.23 76.95 72.09 15 13 56 4379.4 19.65 210.57

10(3.00 4 52 30 1660.91 -12.20 4.22 ?4.08 117.50 5 20 11 1060.9 -8.42 357.47

1OO.(30 13 15 31 4706.63 23.27 197.82 76.59 70.69 16 33 58 4106.6 213.42 190.18

110.OO 5 53 _ 1470.35 -14.60 348.37 72.?0 121.26 6 17 53 870.3 -10.35 541.84

110.00 16 31 9 4469.95 25.84 178_r5 75._0 66.80 17 45 39 _870.0 22.47 171.22

OIFFERI[NTIAL CORR[CTION5 NI0-COLMSI[ EXECUTION ACCURAC_ ORBIT 0ETERMINATION ACCURACY

TOE .029fl TRA -.33fl9 TC3 .9_94 8AU .2334 _T 8_9.1 _4_ 667.8 _3 241.5 ST 166.4 _R 235.6 SS 390.3

R132 -.1487 RRA -.0764 RC3 -.8372 FAU .05701 RRT -.6556 _ .7882 RTF -.7726 CRT -.1373 CRS .9739 CST -.2447
FOE .4867 FRA .Offal FC3-3.6641 8_P 3064 S(_ 1120.0 1_3 -.If157 RI3 .8437 LSA 455.4 NSA 163.4 SSA 40.3

8OE .1516 _RA .3445 8C3 I .2961 FsP -667 _1 1029.8 _ 440.3 THA 147.36 ELI 237.7 ELZ 163.4 ALF 100.58

LAUNCH OATE SEP 11 1970 FLIGHT TINE 92.00 ARRIVAL DATE 0EC 12 1970

HELIOCENTRIC CCNIC

RL 150.6(] LAL .00

RP 107.59 LAP 1._8

RC 57.469 GL 10.12

PLANE TOCENTRIC CONIC
C3 13.228 V_. 3.637

LNCH AZ_4TH LNCH TINE

g_.OO 3 16 54

90.DO 14 3 45

100.(30 4 36 0

100.00 15 27 20

110.00 5 39 6

110.O0 16 40 44

OIFFER1ENTIAL CORR[CTION$

TOE .0067 TRA ".3335

R_E -.1116 RRA -.0776

FOE .6145 FRA .0L=_1

eOE .II18 8RA .3424

LOL 541.85 VL 26,954 GAL

LOP 98.51 VP _7.829 GAP

GP -25.01 ZAL 128.A9 7AP

0ISTAN_K 249.062
-3.78 A2'I.. B_.63 H_A 110.65 SiAA 128.11ECC .20169 INC 1.3637 Vl 29.586

-7.14 A_"P 90.48 TAL 204.20 TAP 314.85 RCA 102.27 APO 153.94 V2 35_222

_5.53 ET$ _7.06 FAE 141.04 IT[ 320.01 FAC 77.19 ETC 261.87 CLP -26.10

OLA -4.78 RAL 219.50 RAO 6567.5 VlEL 11.602 PTH 2.03 VHP 5.617 OPA -46.48 RAP 244.39 ECC 1.2177

L-I TIN[ INJ L._T INJ _ INJ RT ASC INJ A2'NTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
1971.66 -13.03 26.66 73.86 115.36 3 49 46 1371.7 -9.51 19.75

4912.77 _0.85 213.g0 75.54 70.39 15 25 38 4312.8 17.98 206.39

1716.51 -13.92 7.44 73.41 116.72 5 4 37 1116.5 -10.23 .60

4643.16 21.78 193.70 75.17 69.00 16 44 44 4043.2 18.73 186.23

1518.96 -16.30 351.11 72.07 12047 6 4 25 919.0 -12.13 _44.48

441_.45 24.27 175.11 74.02 65.15 17 54 18 3813.5 20.71 167.77
NIO-C_U_IE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TC3 .9725 8AU .2_08 S_T 882.4 _ 725.5 SG3 265.8 ST 159.9 SR 180.9 SS 471.8

RC3 -.9528 FAU ._|34 RRT -.6678 RRF .8287 RTF -.7634 CRT .1218 CRS .9600 CST -.0440

FC3-4.0143 8_ ° _019 S_ 1142.3 R_3 -.17L_0 R13 .8584 LSA 503.0 MSA 162.4 SSA 37.9

8C3 1.3615 FSP -730 _1 1047.9 5_2 454.7 THA 143.22 ELI 184.8 EL2 155.3 ALF 67.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 5. 197OD

LAUNCN DATE SEP 11 1970 F"LIGHT TIME 94.00 ARRIVAL 0ATE 0EC 14 1970

PqELIO([NTRI C CONIC

RL 150.60 LAL .00

RP 107,57 L•P 1.•5

RC 59.3tqz GL IJ .91

PI.AI_ TC_.ENTRIC. CONIC

C3 15.075 VHL 3.616

LNO4 AI_TH LNCM TIME

90.00 3 0 •

90.00 I• 17 13

100.00 4 20 7

I00.00 15 39 50

110.00 5 25 25

110.OO 16 51 Z

O IFFE_ENTIAL CORRECTIONS

TOE .0013 TRA -.3183 TC3 .9786 _ .2561

-.0730 RRA -.01_-_5 A'¢3-I .0907 F_d .06667

FOE .7389 IrRA -.00_lO FC3-4.4142 BSP 3342

BOE .0730 BRA .3g_q8 _3 1.4653 FSP -B3B

C I STAN£E Z55.7•._

LOL 3•7.85 VL Z7.033 GAL -5.8Z AZL 88.41 *_CA 113.88 5a4• IZ8.6• ECC .19781 IN( 1.5899 vl 29.586

LOP 101.7• VP 37.89Z GAP -6,46 ATP 90.64 TAL L_5.01 TAP 318.89 RC_103.19 APO 154.08 vz 35.Z29
GP -Z7.11 ZAL I29.2• ZAP 39.Z1 ETS 3§,06 ZAE 1•0.25 £TE 316.5Z ?•C 75.08 ETC 261 .74 CLP -29.49

CLA -Z.76 RAL 219.07 RAO 6567.5 qlEL 11.596 PTH 2.03 VHP 5.350 DPA -•8.•8 R•P 243.40 FCC 1 ._152

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ ATNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

Z032.26 -14.77 _0._ 73.49 114.,1• 3 33 56 1•32.3 -11.35 23.25

4847.16 19.29 L_9.71 74.45 68.86 15 38 0 •2•7.2 16.2• 202.36

1774.00 -|5.66 |0.83 73.05 115.79 • 49 •1 117•.0 -12.06 3.89

4580.64 _.20 189._ 74.07 67.•9 16 56 !1 3980.6 16.97 182.42

1569.59 -IB.O'Z 354.02 71.76 119.55 5 51 35 969.6 -13.95 3•7.27

4397.82 ZZ.63 171 ._. 72.8B 63.67 18 3 40 3757.8 18.91 16•.46

NID-ODUR_ E_CUTION ACCURACY ORBIT DETERt4IN=TION ACCt_ACV

SGT 869.4 SC_ 807.9 $63 293.8 ST 153.0 SR 12•.• SS 5•3.0

_T "._|0 _ ._78 RTF" -.76_O CRT .2737 CR$ .9103 CST -.0043

11_16.8 1_3 o.10_34 RI3 .8779 LSA 55•.8 NSA 156.9 SSA 36.5

_1 1095.1 _ 457.4 TMA 137.99 ELI 161.2 EL2 113.5 ALF 26.34

LAUNCH DATE SIEP 11 1970 FLIGHT TINE g6.00 ARRIVAL C•TE [3EC 16 1970

HELIOCENTRIC CONIC

RL 150.60 LAL .00

RP 107.55 LAP 1.62
RC 61 .3•6 GL 13.78

PLAN[ TCX_ENTRIC CONIC

C3 13.003 VHL 3.606

LNO4 A2_4TH LNO4 TIME

gO.OO 2 •3 _0

90.00 14 31 29

100.00 4 • 31

1(30.00 15 53 10

110.00 5 1_ 20

110.00 17 2 9

OIFFrR_NTIAL OORREC T_ON._

TOE -.0090 TRA -.3141 TC3 .93_Z E_U ._584

ROE -.0246 RRA -.0841 RC3-1.2303 FaU .07143

FOE .8910 FRA -.0141 FC_-4.7555 BSP 3477

E_3[ .0262 _RA .3_5_ _3 1 ._442 F._P -_'_5

01 $TM_CIE g_.. dO3

LOLL 347.B5 VL 27.101 GAL -5.84 ATL 88.17 NC4 117.12 _ 129.10 ECC .19••5 IN(: 1.8257 vl 29.586

LQP__J04._ _P 37._47 GAP -_.Bl A_P gO.B3 T_L _05.73 TAP 3LP2.85 RCA 104.00 APO 154.20 V2 35.235
GP -_.40 _AL 1_9.75 ZAP 43.|Z ETS 33.11 7_E 139.40 ETE 312.61 ZAC 72.78 ETC 261 .53 CLP -33.10

OLA -.1_0 RAL 218.83 RAID 6_7.S M[L |1.593 PTH Z.03 W_P 5.116 OPA -50.39 RAP 2•1.96 ECC 1.21•0

L-| TINE |NJ L_T INJ LO_ INJ RT AS_ INJ AZNTH INJ TINE PO (:ST TIN INJ 2 LAT |NJ 2 LONG

_O94.82 -16.49 34.04 73.46 113.35 3 18 •4 1•94.8 -13.19 Z6.92

4782._ 17.64 _03._ 73.713 67.49 15 51 12 •182.2 1•.•• 198.••

1833.48 -17.3_ 14.41 73.04 114.71 4 35 2• 1233.5 -13.91 7.3•

4518.77 18.54 185.B_ 73.30 66.1_ 17 8 _B 3918.8 13.16 178.72
lf_-a_._O -19.76 357.11 71.79 118.48 _ 39 23 1022.2 -15.80 350.23

• 302.83 20.93 1_._ 72.07 6Z._M 18 13 52 3702.8 17.06 161.27

NIO-_ IrlcECUTION ACCURACY ORBIT'DETFRNINATION ACCURACY

S_T 838.1 _ 8gl_.l SG3 320.6 ST 151.8 5R 62.0 SS 627.•
-.?040 RRF .8974 R1T -.7452 CRT .6398 CRS .5951 CST .0986

SG_ ILP_$.4 R_3 -.1_ R13 .8961 L$A 628.7 NSA 155.4 SSA 33.2

•_1 1134.4 _ 471.2 THA 132.19 EL! 157.4 EL2 46.0 ALF 16,06

L•UI_CN C•Tg S4EP 11 1970 IrLI_T TINE 9B.O0 ARRIVAL C4T£ C£C 1B 1970

HELIOCENTRIC CONIC

_L 150.60 LAL .00

_P 107.55 LAP 1.79

RC 63.355 GL 15.7•

PLANE TO(ENTRI C CONIC

C3 13.009 VHL 3.607

LNO4 •ZMTH LI_H TIME

gO.OO 2 28 3

9(3.00 1• 46 ••

100.00 3 50 2

100.00 16 7 213

110.00 • 59 46

110.00 17 14 11

LOL 347.65 VL 27.160 GAL

LOP 108.23 VP 37._K_4 GAP

GP -31.87 Z_L 130.04 ZAP

CI$TAKE 269.038

-5.86 47L 87.92 P_A 120.36 S_A 129.50 ECC .19155 IN_ Z.0756 Vl 29.586

-5.18 AZP 91.05 TAL Z06.35 TAP 326.71 RE• 104.70 APO 154.31 v2 35.240

47.L_ lrTS 31.11 7Air 138.43 rTr 308.28 ZAC 70.27 ETC 261 .23 CLP -36.95

CL• 1.39 RAL 218.76 RAg 6S67.5 V_L 11.$93 PTH 2.03 vHP 4.916 DPA -52.81 RAP 240.00 ECE I.Z141

L-I TIME INJ LAT INJ LONG INJ RT AK INJ Ai'_4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2159.77 -18.Z0 38.04 73.78 112.07 3 4 3 1559.8 -15.05 30.78

4717.44 15.91 201.69 73.29 66.26 16 5 Z! •117.4 12.57 194.61

1893.30 °19.10 18.19 73.38 113.44 4 Zl 38 1295.3 -15.77 10.99

4457.14 16.BO 1_.13 72.87 64.91 17 21 43 3857.1 13.28 175.11

1677.04 -21.51 .41 72.17 117.23 5 27 43 1077.0 -17.68 353.37

• 248.16 19.17 165.00 71.60 61.14 18 24 59 3648.2 15.17 158.16

ORBIT DETERMINATION ACCURACY

ST 151.7 SR 71.5 S5 715.0

CRT .3954 CRS -.7438 CST .1483

LSA 717.3 N$_ 154.6 SSA 29.8

ELI 154.9 EL2 64.3 ALF 12.81

C IFFF'R1ENT IAL COR_CTIONS

TOE -.0139 TRA -.3124 TC3 .8_O5 _kU .2823
ROE .03L_ R'_A -.0841 RC3-1.3766 FAU .07591

FOE 1.0573 FRA-.OIM FC3-5.052_ B._P 3639

_O£ .0351 BRA .3235 _03 1.6234 FSP -1011

NIO-COUA_ E_ECUTION ACCURACY

SGT 79_.1 _ 1003.3 SG3 346.7

RRT -.6g09 _ .g_ll RTF -.716S
SC_ I_B0.1 R_3 -.1_43 RI3 .9148

SGI 1183._ _ 487.1 THA 125.62

LAUNCH DATE _EP 11 1970 FLIG_4T TINE 100.00 ARRIVAL DATE OEC L:_ 1970

HIEL IOCIrNTRI C CONIC

RL 1 _O .60 LAL .00

RP 107.52 LAP 1.9_
RC 65.403 GL 17.80

PLANE TOCENTRIC CONIC

C3 13.093 VHL 3.618

LNO_ A2'I4TH LN(H TINE

g0.00 2 IZ 35
g0.00 15 3 8

100.00 3 35 35

100.00 16 L_ 49
110.00 • 47 37

110.00 17 _7 16

DISTANCE 275.649

LOL 347.85 VL ZT.ZlO GAL -_.87 AZI. 87.66 _ 123.59 SN,/ I29.85 £CC .18905 IN(; 2.3•26

LOP 111.47 VP 3_.034 GAP -4.57 AZP 91.30 TAL Z06.88 TAP 330.47 RCA 105.350 APO 154.39

GP -_.53 7AL 130.08 Z_P 51.59 £rs ZS.g_ 7_E 137.29 ire 303.57 ZAC 67.56 ETC 260.83

OLA 3._3 RAL Z1B.88 RAO 6_d_7.9 VEL 11.597 PTH Z.03 VHP 4.754 0PA -53.11 RAP 237.43

L-I TINE |NJ LST INJ _ INJ RT A_ INJ AZNTH INJ TIME PO CST TIN ZNJ 2 LAT

Z',',',',',',',',',Z_7.66 -19.88 42.3| 74.46 110.59 Z 49 43 1627.7 -16.90

4652.33 14.09 197.78 73.L_Z 65.18 16 20 40 4052.3 10.63

19_9.g_ -20._0 LP_.Z4 74.08 111.9_ 4 8 15 1360.0 -17.64
439_.L_ 14._ 178.44 7_.78 63.83 17 _16 4 3795.3 11.34

1734.90 -_3.25 3.96 72.91 115.79 5 16 32 1134.5 -19.59

4193.48 17.34 161.B1 71.47 60.07 18 37 10 3593.5 13.23
O IF'F'ERENTIAL CORRECTICNS

TOE -.0119 TRA -.3137 TC3 .7_69 B_J ._979

ROE .099• RRA -.0814 1_3-1 ._243 FIU .07973

F'C_[ I .2360 FRA -.0091 IrC3-5.27_3 B_P 3_25

BOE .1001 ERA .3241 BC3 1.7019 FSP -10_9

XIO-_ ELOCUTION ACCURACY

S6T 740.3 SG_ 11[1.7 S_3 370.5

RRT -.653B _ .939d R'Tlr -.6677

1344.0 _3 -.1319 R13 .9328

,_vl 1245.8 ,_7,_ _04.4 THA 118.41

Vl 29.586

v2 35.2•5
CLP -41.05

£CC 1.2155

INJ 2 LONG
3•.90

190.81

14.88

171 .54
356.73

155.11

OI_IT DETERMINATION ACCURACY

ST 151.4 SR 165.4 SS 805.3

CRT .0_07 CRS -.962_ CST .1285

LSA 821.1MSA 154.• SSA 26.3

ELI 168.3 EL2 1•8.2 ALF 67.21
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5, 1970

LAUNCH OAT/: S/:P 11 197D

I.q[L IOC/:NTR [ C C(_q I C

RL 150.60 LAL .00

RP 107.51 LAP 2.11

RC 67.4i6 GL 19.98

PLAN(TOC/:NTR IC CONIC

C3 13.259 VHL 3.641

LNC.J4 A2'MTH LNCH T|M/:
90.00 I 57 14

90.00 15 20 55

100.130 3 21 18

100.00 16 39
110.00 4 35 45

110.00 17 41

FLIGHT TINE 102.(]0 ARRIVAL DATE _EC ?? 1970

LOL 347.85 VL 27.252 GAL

LOP I14.71 VP _.068 GAP

6P -37.55 7AL 129.87 7AP

DISTAN_( 282.233

°5.87 AlL 87.37 I._A 126.83 S_AA 130.13 /:CC .18691 INC Z.6307 Vl 29.5_6

"3.99 ATP 91.58 TAL Z07.30 TAP 334.15 RCA |05.81APO 154.46 v2 35.249

56.08 ITS 26°66 ZA( 135.90 /:TEE 298.52 _AC 64.67 /:TC 260.33 CLP -&5.4Z

0LA 5.73 RAL 219.18 RA0 6567.5 VEL 11.604 PTH 2.03 VHP 4.630 DPA -57.44 RAP 234.14 /:CC 1.2182

L-! TIN[ INJ LAT INJ LONG INJ RT A,SC |NJ ATNTH INJ TI1._ PO CST TIN INJ 2 LA T ZNJ ? LONG

2299.23 -21.53 46._ 75.51 108.85 Z 35 35 1699.2 -18.76 39.34

4586.23 12.17 193.88 73.SO 64.23 16 37 21 3986.2 8.60 187.O1

2028.12 -L_,47 26.62 75.15 110.25 5 55 6 1428.1 -19.51 19.07

4332.58 13.O6 174.77 73.04 62.87 17 51 45 5732.6 9.32 167.98

1795.10 -24.99 7.80 74.03 114.12 5 5 40 1195.1 -21.52 .37

41_t8.36 15.44 158.67 71.68 59.12 18 50 33 3538.4 11.23 152.O9

OIFF/:R/:NTIAL CORIq[CTICNS NI0-COURS[ EXECUTION ACCURACY ORBIT C/:T/:RNINATION ACCURACY

TOE -.0(_7 TR4 -.3180 TO3 .6216 8AU .3155 S_T 676.6 _ 1252.0 SG3 390.5 ST 151 .5 SR 285.! SS 896.3

ROE .1783 RRA -.0747 RC3-1.6676 FAU .08258 RRT -.5792 _ .95_|4 RTIr -.5849 CRT .IOGI CRS -.9891 CST .O143

FO/: 1.4219 FRA .O110 FC3-5.3915 8SP 4037 SG8 1423.1 1_3 -.1009 RI3 .9488 LSA 939.7 MSA 155.0 SSA 23.1

Bog .1783 BRA .3L_7 _3 1.7796 rsP -1152 5G1 1_24.1 _ 52|.5 THA 110.74 /:LI 285.8 /:L2 150.3 ALF 85.58

LAUN(_ OAT/: !_EP 11 1970 FLI_AT TINIE 104.00 ARRIVAL DAT/: D/:C 24 1970

HELICX:ENTRIC C.._IIC OIST/UNK'E _8.7_

I_. 150.60 LAL ,0(3 LOL 347.85 VL ZT.ZB5 GAL -5.86-42'1. 87.O6 _ 130.07 ._lA 130.37 /:CC .18509 IN( 2.9443 Vl 29.586

RP 107.50 LAP 2.25 LOP 117.96 VP 36.095 GAP -3.43 _2'P 8|.90 TAL 207.62 TAP 337.69 RCA 106.24 APO 154.50 v2 35.253

RC 69.600 GL L=_.28 GP -_0,_IO-_4L 1_9._ _4P 60,_ (T$ 24.07 _NE_ |_4.24 (T( 29_.21 7AC 61 .62 ETC 259.70 CLP -50.07

PLAN/:TO_/:NTRIC CONIC
C3 13.518 VHt. 3.677 BLA 8.00 RAL 219.C_ RA0 6567.S V[L 11.615 PTH 2.04 _.IP 4.548 OPA -59.76 RAP 2_0.05 /:CC 1.2_5

LN(J,I A_TH LN(H TIN[ L-I TINE INJ LAT INJ I._ INJ RT 4SC INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ _ LONG

90.OO I 41 45 2375.46 o23.12 51._1 76.97 106,82 2 21 21 1775.5 -L_.60 44.17

_O.00 15 40 _ 4518.40 10.13 189.94 74.15 63.41 16 55 41 3918.4 6.48 183.16

100.00 3 6 57 2100._ -24.10 31._19 76.63 108.24 3 41 58 15OO.7 -21.38 13.64

100.00 16 57 51 4Z_.44 11.O4 171.0_ 73.67 62.05 18 9 0 3668.4 7.2_ 164.38

110.00 A 24 1 1859.52 -L_.72 12.01 75._7 112.16 4 55 O 1259.5 -25.47 4.35

110.00 J7 57 18 ,1082.33 13.46 155.54 72.25 58.28 19 5 ZO 3482.3 9.17 149.01

BIFF[[R[NTIAL CORRECTIONS NI0-COUR,S_ EXECUTION ACCURACY ORBIT OET/:RNINATION ACCURACY

TO/: .0201 TRA -.3277 TC_ .4475 84U .3335 _._T 612.5 _ 1]1_N_.8 SG_ A04.2 ST 158.1 SR 4Z8.5 SS 991.9

ROE .2732 RRA -.OS_N_ RC3-1.7904 FAU .08_7 _T -.4_74 RI_ ._N_7 R1T -.4405 CRT .2553 CRS -.9961 CST -.1850

FOE 1.6178 FRA .0551 FC3-5.3584 8SP 4200 ,TCd_ 1516.1 li_3 -.0621 RI_ .9619 LSA 1080.4 MSA 157.6 SSA 19.8

BO/: .2740 BRA .3330 BE3 I .8454 FSP -1176 SGI 1417.0 .T_2 539.0 THA 10_.82 /:LI 430.7 /:L2 15_.1 ALF 83.85

LAUNCH OAT/: SEP 11 1970

H[LIOC/:NTRIC CONIC

RL 150.60 LAL .DO

RP IO7.49 LAP 2.59

RC 71.740 GL 24.73

PLAN[TOC/:NTRIC CONIC

C3 13.887 VHL 3.727

LIq_4 A_HTH LN(H TIME

90.00 1 25 47
90.00 16 1 53

100.00 _ 52 16
IOO.OO 17 18 5

110.00 4 12 10

110.0(3 18 14 _9

FLIGHT Till[ I86.00 ARRIVAL DATE

OlSTAN(/: 295.322

LOL 347.85 Vk 27._J2 GAL °5.84 AZL 86.71HCA 133.31 .944 130.56 EEOC .18355 INC 3.Z892 Vl 29.586

LOP 121.ZO VP 38.117 GAP -2.89 AZP 9_.26 TAL 207.85 TAP 341.15 RCA 106.59 _PO 154.52 v2 35.255

GP °43.35 2AL |28.66 ZAP 65.34 ETS 21.14 2A( 132.27 /:TE 287.72 7AC 58.45 /:TC 258.93 CLP -54.99

CLA 10.35 RAL 2_,37 RAO 6567,5 V[L 11.631 PTH 2.04 VHP 4,511 OPA -61.98 RAP 225.04 ECC 1.2285

L-[ TIN[ ]NJ L4T INJ LONG ]NJ RT ASC INJ AZ_4TH INJ TINE PO CST TIM INJ Z LAT INJ _ LONG

2457.72 -24.63 57.49 78.86 104.43 2 6 44 I857.7 -22.41 49.53

4447._1 7.95 185._ 75.21 62.73 17 16 0 _q47.9 4.24 179.19

2178.80 -25.66 36.67 78.55 105.88 3 28 34 1578.8 -25.24 28.71

4202.07 8.90 167.32 74.70 61.35 18 28 7 _502.1 5.01 160.69

19_8.73 -28.41 16.69 77.56 109.86 4 44 19 1_28.7 -25.44 8.77

A024.90 11.38 152.3(! 75.21 57.55 19 21 44 342&.9 7.02 146.O1

cEC 26 1970

OlFF/:R/:NTIAL C(31_CTIONS

TOE .0696 TRA -.3261 TC3 .2844 BAU .3613

RO/: .3693 /_A -.0497 RC3-1.9252 FAU .08491

FOE 1.76A6 FRA .O741FC3-5.29_5 8,%° 4755

BOE .3758 eRA .3299 BC5 1.9461FSP -1253

LAUNCH OAT/: S_P 11 1970

H[LIOC/:NTRIC CONIC

RL 1_O._ LAL .00

107.48 LAP 2.53

RC 73._O3 GL 22._

PLAN[TOC/:NTRIC CONIC

C3 14.390 VHt. 3.793

LNO4 ATNTH LNO4 TII_
gO.OO 1 8 55

_.00 16 25 57

I{30.OO 2 36 52

100.00 17 AO 41

110.00 A 0 1

110.00 18 _4 I

BIFF/:R(NTIAL CORRECTIONS

TO/: .1335 TRA -.3310

ROE .4844 RRA -.0_0

F0/: 1.9117 FRA .1255

BO/: .5024 BRA .3_20

MI0-C(XJRS( EXECUTION ACCURACY CR81T OET/:RNINATION ACCURACY

SGT 562.3 SGR 1545.1 $63 413.8 ST 186.7 _ 569.9 SS 1058.6

_T -.2347 _ .9719 RTF -.L_Z47 /:RT .6016 CRS -.9980 CST -.5602

SG8 16,44.2 1t_3 -.0367 RI3 .9712 LS_ 1£'O6.6 HSA 155.0 SSA 17.9

SGI 1551.5 _ 544.4 THA 95.57 /:LI 581.6 /:L2 146.1 ALF 78.09

FLIGHT TIN[ 108.00 ARRIVAL DAT/: 0/:C ?.8 1970

LOL 347.85 VL 27.333 GAL

LOP 124.45 VP _.133 GAP
GP -46.47 _AL 127.65 Z_P

Ol STANCE 301.825

-5.82 AFL 86.33 l,l(.AI_6.54 ,_A 1_0.70 ECC .18225 INC 3.6731 VI 29.586

-2.37 AZP _Z.67 TAL 207.97 TAP 344.51 RE4 106.88 APO 154.52 V2 35.257

69.96 ETS 17.83 7_ 129.97 ETE 282.15 _'_C 55.19 /:TC 258.00 CLP -60.16

0L* 12.BO R_I. L_Zl.Z8 Ahi0 6567.6 VEL 11.652 PTH 2.05 VlAP A.523 BPA -64.05 RAP 219.O8 /:CC 1.2368

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIH[ PO CST TIN INJ 2 LAT INJ 2 LONG
2547.72 -26.01 63.72 81.24 lOl.go 1 _1 22 1947.7 -24.15 55.55

437_._ 5.61 |81.69 ?6.73 62._0 17 38 51 3773.6 1.85 175.03

L_264.05 -27.12 42.59 80.97 103.09 3 14 36 1664.0 -25.04 34.40

4132.49 6.61 163.42 76.19 60.78 18 49 33 3532.5 2.66 156.86

2003.85 -I13.03 21.93 BO.07 107.15 4 53 25 1403.9 -27.39 13.73

3965.45 9.19 149.17 74.61 56.93 19 40 6 3365.5 4.77 142.87

MIO-C_URS_ EXECUTION ACCURACY OR81T BETERNINATION ACCURACY

TO3 .0811 B_J .3_72 SGT 554.4 SGR 1682.6 $63 413.4 ST 253.7 SR 733.1 SS 1129.4

RC3-2.0112 FAU .08347 I_T .079_ R_ .9777 RTI r .0937 CRT .8030 CRS -.9991 CST -.7818

FC3-5.0216 B_ 5178 SGB 1781.1 _5 -.0070 R13 .9778 LSA 1361.2 NSA 155.9 SSA 15.5

8C3 2.0128 FSP -1262 $61 1693.3 SG2 552.4 THA 88.34 /:Ll 762.0 /:L2 145.4 ALF 73.87
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197OI

LAUN(H CATE SEP 11 1970 FLIGHT TINE !10.00 ARRIVAL DATE DEC 30 1970

H_LIO(ENTRIC CONIC _|STANC[ 308.3OI

RL 150.60 LAL .00 LOL 347.85 VL 27.347 GAL -5,78 AZL 85.89 HCA 139.78 SI4& |30.80 ECC .18117 INC 4.1057 V! 29.586

RP 107.48 LAP 2.65 LOP 127.70 VP 3b.|44 GAP -|.87 ATP 93.14 TAL 207.99 TAP 347.77 RCA 107.10 APO 154.50 v2 35.258

RC 76.087 GL 30.12 GP -49.63 7AL 126.35 TAP 74.46 [TS 14.11 7_[ 127.37 ETE 276.59 7AC 51.87 ETC 256.91CLP -65.56

PLANIETOCENTRIC CONIC

C3 15.065 v_. 3.881 _LA 15.37 RAL 222.40 RAO 6567.6 VEL J1.68! PTH 2.05 VHP 4.587 0PA -65.90 RAP 2|2.13 £CC 1.2479

LNO4 A2'NTH LNCH TIME L-I TIN[ |NJ LAT |NJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

90.00 0 50 30 2647.96 -27.J9 70.82 84.14 98.23 I 34 38 2048.0 -25.77 62,44

90.00 16 53 19 4293.75 3.06 ITt.21 78.78 61.84 18 4 53 3693.8 -.73 170.58

!00.00 2 20 15 2358.54 -28.39 49.32 83.93 99.76 Z 59 33 1758.3 -26.75 40.90

100.00 18 6 15 4058.42 4.13 159.32 78.19 60.37 19 13 54 3458.4 .15 152.79

110.0(} 3 47 13 21_16.43 -31.54 27._ 83.17 103.92 4 21 59 1486.4 -29.31 19.40

110.00 18 55 47 _JO3.30 6,87 145o_ 76.49 56.43 20 0 S0 3_03o3 2.41 139.62

DIFFERIENTIAL CCImECTIONS N|O-COURS[ EIECUTION ACCURACY CIK_]T 0ETERt4INATION ACCURACY

TDI[ .2237 TRA -.333_ TC3 -.|t50 8AU .4148 SGT 6|6.9 _ |8_52.8 _I 403.9 ST 364.1SR 904.6 SS 1189.2

ROE .6|19 RR£ .0070 RC}"Z.0543 FAU .080|8 RRT .4046 _ .9820 RTF .4207 CRT .9046 CRS -.9995 CST -.6944

FDI[ 2.0_04 FRA .|862 FCt-4._5 8SP _41 _ |933.8 1_5 .0188 R15 .9621 LSA 1529.7 NSA 157.2 SSA 13.4

8OIE .6515 BR4 .3557 BC1 2.0586 FSP -1Z4| S_| |85|.4 $62 558.5 THA 81.46 ELJ 964.2 EL2 145.5 4LF 69.50

LAUNCH 04T[ SEP 11 1911"0 FLIGHT TINE I|Z.O0 ARRIVAL DATE JAN | 1971

DISTM_CIE 314.790

-S.75 AZL 85.40 _ 145.01
-|.3_ AZP 95._ TAL 207.91 TAP

78.74 ETS 9.96 Z_[ 124.48 ETE

130.86 gCC .18027 IN( 4.6003 Vi 29.586

350.92 RCA 101.27 41=O |54.45 V2 35.259

271.09 74C 46.52 ETC 255.62 CLP -71.15

P_ELIOCENTRIC CONIC

RL 150.60 LAL .00 LOL 347.85 VL 27.t56 GAL

RP 107.48 LAP 2.77 LOP 130.95 VP 3g.151 GAP
RC 76.289 GL 33,11 GP -52,BO ZAL 1_4,77 ZAP

PLANETOCENTR|C CONIC
C3 15.971 VHL 3.g<J6 OLA

LNC.H A2'NTH LNCJ4 TINE L-| TINE INJ LAT INJ LONG |NJ RT A_K_ |NJ AZNTH INJ TINE

90.00 O 29 34 2762.21 -28.0t 79.07 87.62 94.18 1 15 36

90.00 17 25 3 4205.86 .25 172.3| 81.47 61.68 18 35 11
I00.00 2 ! 37 2465.33 -29.58 57.10 87.49 95.78 2 42 45

100.00 18 35 43 _77.96 1.4| 154._0 _0.81 60.14 19 42 1

110.00 3 53 18 2178.50 -_.84 34.75 86.95 100.05 4 9 37

110.1X! 19 ZO _ 3_37.56 4._ 14_.40 78.96 56.06 20 24 29

OIFFERIENT|AL CORq_CTI(3NS N|0-_ EXECUTiON ACCURACY

7Ot[ .3447 TR4 -.5t35 TC5 -.3516 B_J .4391 S(T 739.1 SGR 195_.0 SC,3 _85.1

RO[ .7575 RRA .0_2 R(5-Z.026_ FAU .07459 RRT .8596 I_F .g_O R1T .65tl

FOE 2.1284 FRA ._JI FC3-4.0t27 8SP 5984 _ ZD94.4 RZ5 .0448 R13 .9845
BOE .6323 BRA .5386 BC5 2.05C_ FSP -1159 SGI _316.8 S(_ 564.7 TH4 74.81

18.08 RAL 225.76 _ 8_7.6 _k 11.720 PTH 2.06 _IP 4.711 OPA -67.48 RAP 204.25 ECC 1.2628
PO C6T TIN INJ 2 LAT INJ 2 LONG

2162.2 -27.16 70.51
_W_05.9 -5.56 165.67

1865.3 -28.27 46.47

3378.0 -2.57 148.38

1578.5 -31.11 25.96

3237.6 -.11 136.19

ORBIT DETERNINATION ACCUR4CV

ST 516.8 SR J087.5 $5 1243,6

CRT .9487 CR5 -.9998 CST -.9439

LSA 1723.6 NSA 161.0 SS4 11.4

ELl 1194.6 EL2 148.7 ALF 65.33

LAUNCH P,ATE SEP | 1 1970 FLIGHT TIME 114.00 ARRIVAL CAT[ J_N 3 1971

H£LIOC[NTRIC CONIC

RL 150.60 LAL .00

RP 107.48 LAP 2.87

RC 80.507 GL _6.31

PLANETC_ENTRIC CONIC

C3 17.197 VHL 4.147

LNCH ATMTH LN(H TIME

90.00 O 4 19

90.00 18 3 9

I00.00 1 39 41

100.OO 19 10 29

110.00 3 17 35

I10.00 19 49 4

_IFFERI[NTIAL CORI_CTIONS

1(3t[ .5103 TR4 -.3202 TC3 -.5_6 _ .4714

R0£ .8955 RR4 .1049 RC3-1.9783 FAU .06877

FOE 2.|49_ FRA .3|67 FC_'3.4619 8.%° 67_Z

BOE 1.0_17 _84 .3_6_ _C3 Z,0_O5 FSP -1127

OISTAN(E 321.169

LOL 347.85 VL 27.359 GAL -5.67 ATL 84.62 H(A

LOP 134.20 VP _8.153 GAP -.91 ATP 94.31 TAL

GP -55.97 7AL 122.90 7AP 82.71ETS 5.35 7AE

146.24 SNA 130.89 ECC .17954 INC 5.1750 Vl 29.586

207.74 TAP 335.98 RC4 107139 APO 154.39 V2 35.258

121.35 ETE 265.68 7AC 45.14 [TC 254.13 CLP -76.90

DLA 20.93 RAL LP_5.36 RAO 6567.7 VEL 11.772 PTH 2.08 VHP 4._04 OPA -68.74 RAP 195.51 [CC 1.2830

L-I TIME INJ LAT ZNJ LOI_ INJ RT AS( INJ A2'NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2896.70 -28.31 88.89 91.68 89.27 0 52 36 2296.7 -26.11 80.23

4105.27 -3.02 166.69 84.97 61.83 19 11 34 3505.3 -6.76 160.01

2589.23 -29.88 66.27 91.68 90.99 2 22 50 1989.2 -29.42 57.50

3887.97 -1.64 149.9_ 84.21 60.15 2_) 15 17 3288.0 -5.60 143.41

Z282.95 -35.60 4Z.75 91.4_ 95.42 3 55 38 1682.9 -32_68 33.69

3767.03 1.69 158.71 82.15 55.85 20 51 51 3167.0 -2.80 132.51

NIO-CCX_SE E_CUTIONACCUR4CV ORBIT OETERNINATION ACCURACY

5GT 959.7 SGR2060,8 SG3 359,2 ST 719,4 SR 1_39,! SS 1260.3

RRT ,774_ RRF ._11_ RTIr .7907 CRT .97_ CRS -.9999 CST -.9698

,_ LP'Z75.5 _3 .05_ RI3 .9864 L,_l 1901.4 NSA 160.3 SSA 10.0

SGI g>Z0l.l _ $_.4 TH4 _.6_ EL1 1425.2 EL2 147.0 ALF 60.21

LAUNO4 04TE SIEP 11 1970 FLIGHT TINE 116.00 ARRIVAL DATE JAN 5 1971

HELICX_ENTRIC CONIC

RL 150.60 LAL .00

RP 107.48 LAP 2.97

RC 82.759 GL 39.74

PLANE TOCENTR I C CONIC

C3 18.682 _ 4.345

LNO4 A2'NTH INCH TIME
gO.OO g3 27 1

90.00 18 31 34

10(3.00 1 11 55

100.00 19 55 18

110.00 2 59 1

II0.00 20 _ 41

01FFER1ENTIAL CO_R[CTI(_qS

7131[ .7241 TRA -.2971 TC3 -.7002 BAU .4971
ROE 1.0495 RRA .1731 RC5-1.8407 FAU .0_091

FOE 2.1501FR4 .5828 FC5-2.79_8 BSP 7261

BOE 1.2750 BRA .3450 BC3 1.9695 FSP -1029

DISTANCE 3_7.5EO

LOL 547.85 vr. 27.55/I GAL -5.61 AZI. 84.14 PICA 149.47 SNA 130.88 ECC .17896 IN(: 5.6557 Vl 29.586

LOP 137.45 VP 36,151 GAP -.46 ATP 9_.05 TAL 207.48 TAP 556.95 RC4 107.46 APO 154.30 V2 35.257

GP -59.16 7AL 120.7_ 74P _._0 ETS .50 ZAE 117.99 [TE _O.38 2AC 41.75 ETC 252.37 CLP -82.76

0LA 25.94 RAL 227.Z_ RA0 6_7.8 _[L 11.843 PT_ 2.10 _ 5.178 0PA -69.69 R4P 186.05 [CC 1.3108
L-I TIN[ INJ LAT INJ _ INJ RT AS( ZNJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT |NJ 2 LONG

3064.49 -27.56 101.1O 96.22 85.20 _4 18 6 2454.5 -28.21 92.49

38_1.0_ --6.97 159.71 89.61 62.49 19 57 55 3381.1 -I0.60 152.91

2738.97 -29.51 77.3_ 96.4_ 85.15 1 57 54 2139.0 -29.89 68.59

3781.85 -5.Z2 144.12 88.66 60.55 20 56 20 3181.8 -9.11 137.48

2405.90 -3_.18 52.17 96.69 89.86 5 39 5 1803.9 -33.8_ 42.96
_9.66 -1.27 J_M,.M 86._0 95.84 21 24 11 3069.7 -5.74 128.45

NI0-O31JR_ [_CUTION ACCURACY ORBIT 0ETERNIN4TION 4CCUR4CY

SGT 1210.6 SGR 2130.2 SG3 32'6.0 ST 963.5 SR 1366.7 SS 1270.9
RRT ._478 RRF ._87 RT1F .8642 CRT .9821CRS-I.0000 CST -.9616

St_ 24_0,2 R25 .0741RI3 .9871 LS4 2107.1 MS4 162.9 SS4 8.6

$61 2_1,9 $62 574.2 THA 62.55 ELI 1682.0 EL2 149.4 ALF 55.38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OATE SEP 11 1970 FLIGHT TINE 118.00 ARRIVAL 0ATE JAN ? 1971

HELIO(ENTR|C CONIC 0|STANCE 33}.9_!

RL 150.60 LAL .00 LOL 347.85 VL 27.353 GAL -5.53 ATL 83.32 HCA 152.69 SlAA 130.84 ECC .1T851 INC 6.6801 Vl 29.586

RP 207.49 LAP 3.06 LOP 140.70 VP 38.146 GAP ,.03 ATP 95.94 TAL Z07.13 TAP 359.83 RCA 107.49 APO I54.20 V2 35.255

RC 84.985 GL 43.39 GP -62.41 ?AL 118.25 ZAP 89.41 ITS 354.77 7AE 114.42 [TF 233.I4 ?AC 38.29 [TC 230.27 CLP -88.73

PLANE TOC[NTRIC CONIC

C3 2J.253 VHL 4.610 0LA 27.|0 RAL Z29.45 RA0 6567.9 VI[L 11.943 PTH 2.13 VHP 3.534 0PA -70.33 RAP 175.95 FCC 1.3498

LNO4 ATNTH LNCH TINE L-I TINE INJ LAT INJ _ INJ RT AS( ]NJ AZNTH INJ TINE _ CST TIN INJ 2 LAT ZNJ 2 LONG

gO.OO L_Z 30 59 3312.74 °24.34 118.53 100.63 75.06 23 26 12 2712.7 -26.Ifl 110.34

90.00 20 5 B 3799.15 -12.52 148.65 96.18 64.53 Zl B 17 3189.1 -16.1§ 141.55

100.00 0 31 32 2936.81 -27.53 91.73 101.50 27.67 I 20 29 2336.8 -28.93 83.80
100.00 20 51 12 3640.31 -9.89 136.20 94.67 61.65 21 51 53 3040.3 -13.60 129.38

II0.00 2 35 37 2548,54 -33.59 63.41 10Z.67 83.24 3 18 6 1948.5 -34.16 54.21
110.00 21 3 3? 3(d31.35 -4.63 130.06 91.47 56.09 L_Z 3 38 3001.4 -9.06 123.76

DIFFERENTIAL CClltI_CTZClNS NIO-CCUI_I[ EXECUTION ACCURACY CRBIT DETERNINATZON ACCURACY

TOE I .0023 TRA -.2558 TC3 -,B125 BALI .3203 SGT 14_N$.9 _ _1_19._ 563 298.1 ST 12_0.5 SR 1501.9 55 1261 .I

ROE I .2047 RRA .2EO6 RC3-1.6412 FAU .05238 RRT .8825 mS" ._94 R1T .2056 CRT .9874 CRS-I .0000 CST -.9879

FD[ 2.101_8 FRA .4399 FC3-2.1336 B_IP 7834 SG6 _?.6 _ .06e3 R13 .9873 LSA 2320.0 NSA I66.0 SSA ?.4

80£ 1.5672 8RA .36ill 8(:3 J .8313 FSP -920 $61 2561.5 561 _LI.3 THA 56.45 ELI 1948.4 EL2 152.6 ALF 50.28

LAUNO_ DATE SAEP 11 1920 FbJ_T TIN[ 120.00 ARRIVAL OATS" JAN 9 1971

H_L IOC[NTRIC CON|C

RL 150.60 LAL .O0

RP 102.50 LAP 3.14

RC 87.241 GL 47.26
PLANE TOCENTRXC CONIC

C3 24.698 VHL 4.9/'0

LNO.t AZNTH LNCH TINE

78.50 19 53 41

101.50 23 0 46

78.50 19 35 41
101.50 23 0 46

110.00 2 2 40

110.00 ZI 56 53

OISTANC[ 340.251

LCL 347.85 VL 27.344 GAL -5.44 AZL 92.19 HCA 155.91 SNA 130.78 (CC .17817 IN(: 7.7060 VJ 29.586

LOP 143.95 VP 38.132 GAP .39 AZP 97.04 TAL 206.70 TA_ 2.61 RCA 107.48 APO 154.08 v2 35.253

GP -65.77 7AL 115.49 ZAP 91.96 ITS _48._ ZAl[ 110.64 gTE 249.82 2AC 34.72 ETC 247.65 CLP -94.84

OLA 30.38 PAl.g_J1.99 RAO 6_H}8.0 V[L 12.086 PTH 2.16 VHP 6.065 DP4 -70.64 RAP 165.24 ECC 1.4065
L-I TIN[ INJ LAT |NJ _ INJ RT AS(: INJ 4214TH INJ TINE PO CST TIH INJ 2 LAT INJ 2 LC_G

3885.54 o19.63 158.96 104.53 66_34 21 0 27 3285.5 -22.67 151 .44
3189.4T -19.62 115.05 |04.53 66,33 23 55 35 2689.5 -22.65 107.53

3885.54 -19.63 158,96 104.53 66.34 21 0 2? 3285.5 -22.67 151.44

3289,47 -19.62 115.05 104.53 66,33 23 55 35 2689.5 -22.65 101.53

2732.35 -3| .25 'rF,_ 10t$,_ 75.39 2 48 12 2132.3 -32.94 68.40

3490,65 -I$,BO 124.19 _,_I0 56.84 22 55 4 2990.7 -13.11 117.74

ORBIT DETERNINATION ACCUR4C_

ST 1378.6 5R 1568.0 SS 1231.9

CRT .9900 CRS -.9999 CST -.9915

LS4 2537.6 HSA 170.0 SSA 6.3
ELI 2219.5 EL2 157.0 ALF 44.81

DIFFERENTIAL CClI_I_[CTICNS NIO-(_UR_ E_ECUTION ACCUR4CY

TOE 1.3675 TR4 -.18"r7 TC3 -o86L_ BAU o5_18_ S6T 1811.9 9_R 11_6,6 S_3 247.4
1.3537 RRA .3639 RC3-1.3842 Fl_J .04341 RRT .908_ RRF .9895 RTF .9303

FDE E.0317 FRA .4_166 FC3-1.5217 _SP BdJ3 Sr_ _101.5 R_3 .1015 R13 .9871

80E 1.9243 _24 .40_4 _3 I .6308 FSP -801 S_1 27_.6 ,51_2 590.3 THA 50.16

L4UN_H 0ATE SlIP 11 1920 FLIGHT TIN[ 122.00 ARRIVAL _AT[ J_N 11 1971

P_ELI(XENTRIC CONIC 01STANCE 346.547
RL 150.60 LAL .00 LOt. 347.85 VL 27.331 GAL -5.34 *TL 80.97 HC4 159.12 SM* 130.69 £CC .17793 INC 9.0262 Vl 29.586

RP 107.51 LAP 3.21 LOP 147.20 VP 38.125 GAP .8_ ATP 98.44 TAL 206.18 TAP 5.30 RCA 107.44 APO 153.95 V2 55.249

RC 89.506 GL 51.31GP -69.33 ?_L 112.46 Z4P 93.95 KTS 341.80 ?AE 106.60 ETE 244.15 7AC }0.97 ETC 244.18 CLP-101.26

PLAN[TOCENTRIC CONIC

C3 29.921 VHL 5.4T0 0LA 33.75 RAL 234.94 RAO 6568.2 VEL 12._00 PTH 2.22 VHP 6.766 0PA -T0.56 RAP 153.91 ECC 1.4924

LNO4 A?NTH LNCH TIN[ L-I TIN[ INJ LAT INJ LON_ INJ RTA$4_ .INJ 4Zt4TH INJ TIN[ PO CST TIN INJ 2 L4T INJ 2 LONG

70.82 19 15 25 4095.81 -20.18 175.23 111.59 62.36 20 23 41 3495.8 -23.T2 167.91

109.18 0 8 28 3174.54 -20.17 106.59 111.58 62.35 I 1 23 2574.5 -23.71 99.27

70_82 19 15 25 4095.81 -20.18 175.23 111.39 62.36 20 23 41 3495.8 -23.72 167.91
109.18 0 8 ZB 3174.54 -20.17 106.59 111.58 62.35 I 1 23 2574.5 -23.71 99.27

110.00 0 54 40 3033.32 -24.24 97.77 113.75 65.12 I 45 14 2433.3 -27.38 9_.01
110.00 23 28 23 3L_5.03 -16.22 112.88 IO9.27 59.49 24 23 8 2685.0 -20.14 I05.96

OIFFERENTIAL CORRECTIONS NIO-C(XMS( _XECUTJON 4CCUR4CY ORBIT 0ETERNINATION ACCURACY

TDE 1,8_0 TRA -.07_0 TC3 -,83_ _AU ,5476 _I_T 21_4.4 _ _043.0 SG3 206.1 ST 1946.6 SR 1559.0 SS 11_6.0

ROE 1.4775 RRA .48_NS RC3-1.0808 FAU .0_435 NRT .9176 NNF ,9_92 RTF .9463 CRT .9910 CRS -.9997 CST -.9937

FDE 1.9273 FRA .5_32 FC3 -.9940 8SP 8962 SC_ L_69.0 R_3 .1144213 .9866 LS4 2756.0 NSA 175.4 SSA 3.3

8DE 2.3738 824 .4956 BC3 I ,Yo88 FSP -676 SG| Zg07.4 S_Z _01._ THA 43.34 ELI 2488.6 EL2 163.2 AL_ 38.64

LAUNCH DATE _EP 11 1970 FLI_4T TINE |24.00 ARRIVAL DATE JAN 13 1971

H_LIO(KNTRIC CONIC

RL 150.60 LAL .(30

RP IO7.52 LAP 3.26

RC 91.T78 GL 55.43

PLANETOCKNTRIC CONIC

C3 38.309 V_. 6.189

LNCH A2_4TH LNCH T|NE

64.97 18 55 54
115.03 0 55 9

64.97 18 55 54
115.03 0 55 9

64.97 18 55 54

115.03 0 35 9

DIFFERENTI4L CORRECTIONS

TOE 2._404 TRA .1071 TC3 -.7443 _ .54|5

RO_ 1._182 RR4 .63_ RC3 -.7_O9 f4U .02556

FDE 1.8050 FR4 .54_ FC3 -.5776 8SP 9465

_OE 2.9395 _A .6477 8C3 I .0573 FSP -550

0ISTANQ[ 352.805

LOL 347.85 VL _7.31_ GAl. -5.L_Z AZL _9.20 HCA I_-.]LL SN* 130.58 ECC .17778 IN_10.7991 Vl 29.586
LOP 150.45 VP 38.109 GAP 1.19 AZP 100.30 T_l. 205.58 TAP 7.89 RC4 107.36 APO 153.79 V2 35.245

GP -73.19 74L 109.19 ZAP 95.27 [T$ 3_3.57 ZN[ 102,24 [TE 237.45 2AC 26.90 ETC 239.15 CLP-108.52

0L* 37.09 RAL _38.35 RAO 6_1_.5 VIE:L 12.6_6 PTN Z.29 VHP 7.754 DP4 -69.97 RAP 141.97 ECC 1.6305

L-I TINK INJ LAT INJ _ |NJ RT AS(: |NJ A_qdTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

4257.54 -19.79 187.81 119.95 57.96 20 6 51 3657.5 -23_87 180.82

3137.40 -19.77 103.41 119,94 57,93 I 47 26 2537.4 -23.86 96.42

4257.54 -19.79 187.81 119,95 5?.H 20 6 51 3657.5 -23.87 180.82

3137.40 -19.77 103.41 119.94 57.95 I 47 26 2537.4 -23.86 96.42
4257.54 -19.79 187.81 119,95 57.96 20 6 51 3657.5 -23.87 180.82

3137.40 "19.77 103.41 119.94 52.95 1 47 26 2537.4 -23.86 96.42

NIO-Q31,MeJ_ EXECUTION ACCUR4CY ORBIT DETERMINATION ACCURACY

_T 2_E9.B SGR 1840.9 5_3 166.4 ST 2352.1 SR 1423.2 SS 1126.8

RRT .91_ R_F ._83| RI"F .9582 CRT .9900 CR$ -.9991 CST -.9952

SG_ 3127.9 R_3 .12/_3 RI3 .9859 LS4 2965.5 HSA 183.0 SSA 4.4

S_1 30_6.4 SG2 616.8 TH4 35.27 ELI 2743.8 EL2 171.8 ALF 31.06
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES CVOL 5. 197OP

LAUNCH DATE SEP !1 1970 FLIGHT TIME |Z6.00 ARRIVAL DATE JAN 15 1971

HELIOCENTRIC CONIC DISTANCE 559.016

RL 150.60 LAL .DO LCL ]47.85 VL 27.296 GAL -5.10 AZL 76.68 HCA 165.48 SNA 130.45 ECC .17768 INC13.3195 Vl 29.5_6

RP IOT.53-LAP 3.31 LOP 153,70 VP 38.092 GAP 1.56 AZP 102.91 TAL 204.89 TAP 10.37 REA 107.27 APO 153.62 VZ 35.240

RC 94.056 GL 59.46 GP -77.47 7AL 105.73 2'AP 9§.90 ETS 322.36 IAE 97.40 ETE 228.02 7AC 22.34 ETC 230.74 CLP-118.Z5

PLANE TOCENTRIC CONIC

C3 52[890 VHL 7.273 DLA 40.22 RAL Z42.26 RAO 6568.9 MEL 13.2_0 PTH 2.41 VHP 9.2_9 DPA -68.60 RAP 129.61 ECC 1.8704
LNCH ATNTH LNCH TINE L-! TINE IN| I.AT IN| LONG |NJ RT ASC IN| ATNTH IN| TINE PO CIT TIN IN| 2 LAT IN| 2 LONG

60.15 18 48 fl 4405.87 -18.02 196.84 1_9.64 53.41 ZO 1 ]1 3805.9 -22.66 192.]0

119.85 1 ]4 10 31_0.97 -18.01 103.26 129.63 53.41 2 26 41 2511.0 -22.65 96.7]

60.15 18 48 ] 4405,87 -18.02 1_.84 |g_J.64 §3.41 213 1 51 3805.9 -22.66 192.]0

119.85 ! 34 lO 3150.97 -fB.Ol 103,26 129.63 5].41 2 26 41 2551 .0 -22.65 96.7"]

60.15 18 48 ] 4409.87 "18.02 |g6.1M 129.64 53.41 213 I ]1 3805.9 -ZZ.66 192.]0

119.85 J 34 10 3150.97 -18.01 |03.26 129,63 53.41 2 26 41 2551.0 -22.6§ 96.7]

01FFERENTXAL CClRI_CT|CNS NID-COUI_ £1ECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TO[ ]._2_ TRA .4_53 TC3 -.5818 8AU .5077 SGT Z941.3 E,_ J440.5 .%3 130.2 ST 2784.3 SR 1046.0 SS 1063.2

RDE I .2905 RRA .7914 RE3 -.4207 FAU .01730 RRT .876| _ ._80 RT'F .9694 CRT .982] CRS -.9946 CST -.9965

FOE 1.6811 FRA .57OZ PC3 -,2832 BSP 9<J'26 SG6 5275,| 1_5 .1_5 R15 .9856 LSA 5152.7 N$A 19].4 SSA 3.5

BOE 3.7584 BRA .9032. BC3 .7180 FSP -455 SG| _'|Z.e SC_ 655.8 THA 24.25 ELI 2968.6 EL2 183.5 ALF 2'0.34

LA_ DATE SEP 11 1970 FLIGHT TINE IZH.0D ARRIVAL D#rTE- JAN 17 1971

HELIOCENTRIC CONIC O|$TANC1[ 365.J60
RL 150.¢_ LAL .00 _ 347.85 VL 27.275 GAL -4.95 421,. 72.80 HC.A 168.61 S_ 130.29 ECC .J7762 INC17.1970 Vl 29.586

RP JO7.55 LAP 3.55 LOP |36,95 VP 36.071 GAP 1.9l AZP 106.88 TAL 204.11 TAP IZ.71 RCA 107.15 APO 15].44 V2 35.235

RC 96.]_3 GL 63.01 GP -82.11 7AL I62.16 ZAP 95.8! ET3 _02.93 ZAE 91.79 ETF 210.50 ?AC 16.97 ETC 213.38 CLP-137.50
PLANE T(X_ENTR| C COIZC

C3 81.291 Vt'IL 9.0|6 OLA 42.7_ RAL 246.69 RAO 6569.6 _[L |4.235 PTH 2.§9 VHP 11.510 OPA -66.02 RAP 117.26 ECC 2.]378
LNCH A2'NTH LNCH TrNE L-I TINE |NJ LAT |NJ _ |NJ RT ASC IN| A21NTH IN| TINE PO CIT TIN IN| 2 LAT IN| 2 LONG

56.5] JB _[_ 7 4551 .DO -14.49 _1_._4 140.46 49.55 20 5 59 ]951 .8 -19.61 Z02.5]

123.47 Z 7 29 5210.52 -J4.48 I05.48 |40.45 49.32 5 | 0 2610.5 -19.60 99.46

56.53 18 50 7 4551.80 -14.49 _.54 |40.46 49.55 ZID S 59 3951.8 -19.61 202.53
I23.47 2 7 L_9 _.10.52 -14.48 105.48 140.45 49.32 5 | 0 2610.5 -19.60 99.46

56.53 18 50 7 4)51.80 -14,49 _.54 140.46 49.15 20 5 59 3951.8 -19.61 2132.55
123.47 2 ? L_9 3210.52 -14.48 105.4,8 140.45 49.32 5 1 0 _61D.5 -19.60 99.46

DIFFERENTIAL CORgI[CTIONS MID-COURSE EXECUTION ACCURACY ORS|T DETERMINATION ACCURACY

TOE 4.9162 TRA J.0819 TC5 -.3612 BAU .4165 ._T 5326,3 S6R 721.7 _3 99.1 ST ]156.9 8R 216.8 SS 1013.9

ROE .1144 RRA .7861 RE5 -.1275 FAU .00961 RRT .4_7 RRIr ._H_5_ RTF .9_14 CRT .4186 CRS -.4746 CST -.9980

FD£ I .58S8 FRA .5965 gO5 -.10_4 BSP 10_JO SC_ _5.7 RL_ .|451 R|5 .9865 LSA ]297.4 NSA 205.3 SSA Z.6

E_E 4.9176 8RA 1.3389 _C3 .3830 F.SP -353 561 5340.8 Sr_ 651.2 THA 5.45 ELI ]138.2 EL2 196.8 4LF 1 .66

LA'..,._NCHOAT [ ._P 11 1970 FLIGHT TI_ 1_,._,.0{_ _RRIVAL OAT[ JAN 19 Ig71

Pq[L IO(ENTRI C CONIC

RL 150,00 LAL .00
RP 107.57 LAP _.]7

RC 98.624 GL 65,17

PLANE T(_GNTR IC CON|C

C3 146.894 VHL 12.120

LN_ ATNTH LN_PI TZNE

55.02 19 ] 13

124.98 2 32 44

55.02 19 3 13

124.98 2 12 44

55.02 19 3 13

124.98 Z ]Z 44

O IFFER_NTIAL CORIqIEC T IONS

TDE 5.4591 TRA 2.1275

I_'t)E-3.9947 ERA -._679

FOE l .]880 IrRA .6673

_OE 6.7645 8RA 2.1591

13IST,tNCE ]71.188

LOL ]47.85 VL 27.251 GAL -4.77 AZL 66.10 HCA 171.64 SNA J_0.13 ECC .17750 INC23.8950 Vl Z9.586

LOP 160.ZD VP 38.048 GAP 2.22 AZP 115.67 TAL 2'03.18 TAP 14.8] RCA 107.03 4PO 153.23 V2 35.Z29

GP -84.65 ZAL 98.61 7AP 95.01 ETS 259.81 ZAE 84.68 ETE 169.28 74C 10.08 ETC 170.85 CLP 159.57

DLA 43.84 RAL 251 .49 RA[3 6570.6 VEL 16.378 PTH 2.86 VHP 15.554 DPA -61.39 RAP 105.55 ECC 3.4175

L-! TIN[ IN| LAT |NJ _ IN| RT ASC IN| AZNTH |NJ TII,_ PO CST TIN INJ 2 LAT IN| 2 LONG

4690.15 -9.19 216.0] 151.82 46.94 2'0 21 _5 4090._ -14.59 210.42

3316.31 -9.17 110.06 151.80 46.94 3 Z8 0 2716.3 -14.57 104.44

4690.15 -9.19 216.05 151.82 46.94 213 21 Z] 4090.2 -14.59 210.42

]316.31 -9.17 ll0.{_ 1_1._0 46.94 3 28 0 2716.] -14.5T 104.44

4690.15 -9.19 216.03 1_1.82 46.94 20 21 23 4090.2 -14.59 210,42

3116.31 -9.17 110,06 151.80 46.94 ] 28 O 2716.] -14.57 104.44

NI0-C_JR._E E]¢ECUTICN ACCURACY ORBIT 0ETERMIN_TION 4CCURACV

TC] -.01q94 6AU .1771 56T 2941.5 SGR 1904.0 SG] 75.1 ST 2614.4 SR 1889.8 SS 10_4.2

RE5 .0115 FAU .DO149 RRT -.9_14 RRF -.9208 RTF .9_3 CRT -.9925 CRS .9909 CST -.9999

FC] -.008R BSP 10_J2 _ 550].8 i_5 -.1309 RI3 -.9900 LSA 3379.0 NSA 194.7 SSA l .8

BE3 .0902 FSP -251 ,$G| _45].7 S_Z 590.4 THA 147.86 ELI ]220.5 ELZ 187.4 4LF" 144.20

LAUNCH DATE _P 11 1970 FLIGHT TINE 15_.DO ARRIV_L DATE JAN 21 1971

HELIOCENTRIC CONIC DISTANCE 376.946

RL 150.60 LAL .DO LOL 347.85 VL ZT.LP'Z4 GAL -4.54 42'1. 52._4 PICA 174.45 SNA 129.94 ECC .1771] INC37.6645 Vl 29.586

RP 107.59 LAP ].39 LOP 163,45 VP 5_.O25 GAP _.46 AZP |27.53 TAL Z0Z.DO TAP 16.45 RCA 106.9] APO 152.96 VZ 35.222
RC IDO.910 GL 63.48 GP -76.96 7AL 95._7 ZAP 93.61 [TS _09.59 ZN[ 74.07 ETE IL_.66 ZAC .56 ETC ]55.61 CLP 106.20

PLANETOCENTRIC CONIC

C3 343_49_ v14t. 18.534 0LA 41.19 RAL 256.02 RAO 6571.9 VEL _1.559 PTH 3.22 VHP 23.852 0PA -52.58 RAP 95.16 ECC 6.6530

LNCH AZNTH LNCH TINE L-I TINE IN| LAT IN| LO_ |NJ RT AS(_ IN| A?NTH IN| TINE PO CIT TIH IN| 2 LAT IN| 2 LONG

58.73 19 36 42 4771.22 -3.215 217.79 16_.31 48.91 20 56 1] 4171.2 -8.49 Z12.12

121.27 2 35 23 3481.12 -3.25 119.19 162.Z9 48.91 3 33 24 2881.1 -8.48 113.52

58.73 19 _ 42 4771 .Z2 -3._ _17.79 162.31 48.91 L_ 36 13 4171 .2 -8.49 212.12

121.27 2 35 23 _481.12 -5.25 119.|9 162._ 48.91 3 33 24 2881.1 -8.48 11].52

58.7] 19 36 42 4771.,_ -5,21_ 217.79 16_.31 48.91 _ 56 I] 4171.2 -8.49 212.12

121.27 2 39 Z3 5481.12 -5.25 119.19 169._9 48.91 3 ]] 24 2881.1 -8.48 113.52

DIFFERENTIAL CORRI[CTIONS NIO-COUR_. [XECUTION ACCURACY ORBIT DETERNINATION ACCURAC¢

TOE 1.5094 TRA 1.8978 TC3 -.DO39 8AU .615_ _T _08.7 _R 340_.8 _5 59.5 ST 522.0 SR _O79.2 $5 1196.4

R02-9.8631 RRA-].4769 RE5 -.1380 FAU".OII88 RRT -.8171 RRF -.9906 R1T" .8837 CRT -.9476 CRS .9986 CST -.9632

FDE 1,8432 FRA .9014 FC3 .0299 BSP 10531 SC_ 3524.9 R_] -.0965 R13 -.9945 LSA 3340.0 NSA 171 .9 SSA 1.8

BOE 9.9780 BRA 3.9G11 8C3 .I]BO FSP -191 5_1 _487.6 $62 511.5 THA 102.57 ELI ]118.7 EL2 164.6 ALF 99.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 1970)

LAUNCH CATE SEP 11 1970

HELI_ENTR|C CONIC

RL 150.60 LAL .00

RP 107.61 LAP 3.39

RC 103.196 GL 50.85

PLANE TO(ENTRIC CONIC

C31096.770 VHL 33.118

LEH ATMTH LNCH TIME

90.00 23 47 16

90.00 Z2 40 9

100.00 Z 6 42

I00.00 23 7 20

II0.00 4 19 59

110.00 23 I0 32

FLIGHT TIME 134.00 ARRIVAL DATE JAN 23 1971

LOt. 347.85 VL 27.196 GAL

LOP 166.70 VP 37.996 GAP

GP -57.36 7AL 92.60 ZAP

OISTANCE 381.797

-4.12 ATL 18.77 HCA 176.41 SMA 129,75 ECC .17568 INC71.ZZ96 v] 29.586

2.44 ATP 161.ZO TAL 200.03 TAP 16,45 RCA 106.95 APeD 152.54 V2 35.215

91.98 ETS 189.32 ZAE 54.03 ErE 102.52 ?AC 20.18 ETC 283.72 CLP 93.68

CLA 28.06 RAL 258.44 RA0 6573.0 VEL 34.901 PTH 3.52 VHP 42.671 CPA -33.57 RAP 87.13 ECC19.050]

L-I TIME INJ LAT INJ LONG INJ RT AS4C INJ A_4TH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

4100.00 -3.19 166.40 170.92 61.85 24 55 36 3500.0 -6.93 159.72

4317.91 3.84 178.57 167.18 61.92 _3 52 7 3717,9 .05 171.93

3663.15 -9.15 137.49 174.16 61.42 3 7 45 3065.1 -12.90 130.71

4229.99 9.81 168.89 163.95 61.62 24 17 50 3630.O 5.94 162.24

3245.97 -17.55 110.64 178.98 60.19 5 14 5 2646.0 -21.38 103.61

4219.94 18.23 163.34 159.16 60.57 24 20 52 3619.9 14.18 156.58

DIFFERENTIAL CORRECTIONS MI0-COURf_E EXECUTION ACCURACY

T02-3.8547 TRA .9114 TC3 -.0679 BAU 3.2701 5GT 823.8 S6R }073.9 ,%3 52.7

R0-13.1676 RRA-7.70IO Re3 -.2124 FAU-.05376 RRT .7431 RRF -,9984 RTF -.707!

FOE 2.4892 FRA 1.66_8 FC3 .0424 BSP 9651 `%(3 3181.4 R_3 -.0873 RI3 -.9959

80213.7202 _A 7.7547 8C3 .ZZ}O FSP -169 _1 3136.2 _2 fl40.3 THA 78.39

LAUNCH DATE 5EP II 1970 FLIGHT TIME 1_6.0(3_

HIELIOCENTRIC CONIC 01STANCE 392.557

RL 150.60 LAL .00 L(X. 547.85 VL 27.166 GAL -4.86 A_t_,.1148,37 P_A 183.98 ._A

RP 107,64 LAP 3.39 LOP 169.94 VP 37,967 GAP 4.04 AZP 31.69 TAL 202.76 TAP

RC 105.482 GL -56,08 GP 64.17 ZAL 93.82 TAP 94.04 ET$ 179.38 ZAE 68.27 ETE

PLANET(XENTRIC CONIC
C3 771.386 VHL 27.774 DLA -76._2 RAL 220.27 RA0 6572.8 VEL 29.678 PTH 3.45 VHP

LNO"_ AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A?'NTH INJ TIME

15.69 3 14 38 _440.24 .47 81.55 130.14 166,22 3 55 18

•164.31 14 12 12 635.01 .48 284.20 130.16 166.22 14 23 7

J5.69 3 14 38 2440.24 .47 81.55 130.14 166.22 3 55 18

164.31 14 12 12 655.01 .48 284.20 130.16 166.22 14 23 7

15.69 3 14 }8 2440.24 .47 81.55 130,14 166.22 3 55 18

164.31 14 12 12 655.01 .48 284.20 130.16 166.22 14 23 7

DIFFERENTIAL CORRECTIONS MZ0-COURSE EXECUTION ACCURACY

TDE 4.7991 TRA .8433 TO3 -.0889 BAU 2.3608 ,%T 1325.8 Sr.,R 3193.3 SG3 57.3

RO-14.1550 RRA -.6290 RC3 .Z109 FAU-.03516 RRT -.91_6 RRF .9990 RTF -.9021

F0£-2.9965 FRA -.I159 FC3 .0395 BSP 10367 _ 3457.6 RZ3 -.0829 R13 .9959

60E14.9465 BRA 1.0521 8C3 .2289 FSP -175 ,5(,1 3420.7 ,%2 _3.3 THA 111.25

ORBIT 0ETERMINATION ACCURACY

ST 669.2 SR 2323.1 SS 1628.7

CRT .96Z0 CRS .9996 CST .9541

LSA 2909.0 MSA 1H7.6 SSA 1.5

ELI 24II.1 EL2 176.0 ALF 74.43

ARRIVAL DATE JAN 25 1971

129.54 ECC .182H2 INC58.3708 Vl 29.586

26.74 RCA 105.86 APO 153.22 v2 35.207

264.97 ZAC 141.30 ETC 278.76 CLP 99.31

35.882 CPA 86.31 RAP 26.24 ECC13.6951

PO CST TIM INJ 2 LAT INJ 2 LONG

1840.2 8.24 80.05

55.0 8.24 282.69

1840.2 8.24 80.05

55.0 8.24 282.69

1840.2 8.24 80.05

_5.0 8.24 282.69

ORBIT DETERMINATION ACCURACY
ST 1014.1SR 2924.9 SS 191_.8

CRT -.9869 CRS-1.0000 CST .9857

LSA 3638.6 MSA 159.7 SSA 2.0

ELI 3091.8 EL2 154.7 ALF 108.94

LAUNCH D4TE SEP 11 1970 FLIGHT TIME 13_.00 ARRIVAL DATE JAN 27 1971

HELIOCENTRIC CONIC CISTANEE 397.756

RL 150.60 LAL .00 LOL 347.H5 VL 27.134 GAL -4.50 ATL 122.36 M_A 186.31SNA 129.32 ECC .18182 INC32.3649 VI 29.586

RP 107.66 LAP 3.37 LOP 173.1_ VP 37.936 GAP 4.12 AFP 57.79 TAL 201.07 TAP 27.37 RCA 105.8| APO 152.84 v2 35.198

RC 107.765 GL -64.39 GP 78.37 ZAL 95.99 ZAP 97.08 ETS 157,66 ?AE _4.82 ETE 243.25 7AC 156.26 ETC 269.27 CLP 127.66

PLANE TO(ENTRIC CONIC

C3 257.843 VHL 16.057 CL4 -79.03 RAL 179.17 RAC 6571.5 VEL 19.472 PTH 3.11 VHP 20.818 OPA 75.50 RAP 259.24 ECC 5.2434

LEH AZNTH L_H TIME L-I TIME INJ LAT INJ LONG INJ RT A,_W[ INJ A2_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

12.49 0 24 20 2345.26 7.16 82.27 87.76 168,94 I 3 25 1745.3 15.01 8t.10

167.51 II 34 37 5838.05 7.16 259.67 87.79 168.94 13 11 55 5238.1 15.01 258.50

12.49 0 Z4 20 2345.26 7.16 82.27 87.76 168.94 1 3 25 1745.3 15.01 81.10

167.51 11 34 37 5838.05 7.16 259.67 87.79 168.94 13 II 55 5238.1 15.01 258.50

12.49 0 24 20 2345.26 7.16 82.27 87.76 168.94 1 3 25 1745.3 15.O1 81.10

167.51 11 34 37 5838.05 7.16 259.67 67.79 168.94 13 11 55 5238.1 15.01 258.50
DIFFEI_I[NTIAL CORRECTIONS NI0-CX_IJR,_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.2891 TRA .0576 TC3 -.0129 BAU .3595 5GT 474.3 _ 38L:=B.9 SG3 70.1 ST 461.1 SR 2264.0 SS 955.2

ROE-5.7390 RRA-I.7167 RC3 .1035 FAU-.00299 RRT .3195 _ .9948 RIT" .4083 CRT .H723 CRS -.9976 CST -.9043
FOE-1,3873 FRA -.3421FC3 .0101BSP 12009 _ }858.2 R_3 -.0907 R13 .9952 LSA 2489.8 MSA 226.8 SSA 1.4

BOE 5.8820 BRA 1.7177 BC3 .1043 FSP -_5 SGI 3832.0 S_2 449.1 THA 87.70 ELI 2299.8 EL2 222.0 ALF 79.83

LAUNCH DATE SEP 11 1970 FLI_IT TINE 140.00 ARRIVAL DATE JAN 29 197l

HELIOCENTRIC CONIC
RL 150.60 LAL .00

RP 107.69 LAP 3.34
RC 110.046 GL -64.59

PLANETOCENTRIC CONIC

C3 119.144 VHL 10.915

LN_ AZMTH LNCH TINE

14.85 0 8 14

165.15 11 9 8

14.85 0 8 14

165.15 11 9 8
14.85 0 8 14

165.15 11 9 8

DISTANCE 403.534

LCt. 347.85 VL 27.101 G_L -4._5 _2'1. 111.40 KA 189.20 ,_A

LOP 176.43 VP 37.g04 _AP 4.35 ATP 6@1.86 TAL 199.78 TAP

&P 79.06 7AL 98.19 Z&P _00.94 ETS 88,04 FAE 94.11ETE

129.10 ECC .1818H INC21.395! VI 29.586
28.98 RCA 105.62 APO 152.58 VZ 35.189

173.90 ZAC 162.12 ETC 220.23 CLP 178.30

0LA -76.96 RAL 173.96 RAO 6570.2 VEL 15._07 PTH 2.77 VHP 14.254 OPA 65,63 RAP 251.31 ECC 2.9608

L-I 7INE INJ L_T |NJ LCI_; INJ RT AS_ INJ A_4TH INJ TIE PO CST TIM INJ 2 LAT INJ 2 LONG
LP213.LPZ 15.61 79.33 80.24 166.45 0 45 7 1613.2 23.38 77.71

5713.18 15.62 259.04 80._6 166,45 12 44 22 5113.2 23.38 257.43

2213.LP_ 15.61 79.33 80.24 166.45 0 45 7 1613.2 23.38 77.71

5713.18 15.62 259.04 80.26 166.45 12 &4 22 5113.2 23.38 257.43

_13.22 15.61 79.33 _0._4 166.45 0 45 7 1613.2 23.38 77.71

5713.18 15.62 259.04 80._6 166.45 12 44 22 5113.2 23.38 257.43

ORBIT DETERMINATION ACCURACY
ST 2054.2 SR 343._ SS 766.7

CRT .4336 CRS -.3616 CST -.9969

LSA 2196.9 MSA 515.1 SSA 2.0

ELI 2'059.7 EL2 308.5 ALF 4.24

DIFFERENTIAL CORRECTIONS
TOE-3.3984 TRA-J.4596 TC3 -.1641 BAU .2644

ROE .0460 RRA -.4906 RC3 -.0250 FAU .01016

FOE-1.0729 FRA -.3802 FC3 -,0738 65P 12515

8OE 3,3987 6RA 1.5399 8C3 .1660 FSP -Z96

MID-COURSE EXECUTION ACCURACY

._T 3852.1 _ 1142.9 ,%3 91.7
RRT .8749 RRF .8286 RTF .9948

54_ 4018.1 R23 -.1215 RI3 .9911

,%1 3982.2 SG2 535.4 THA 14.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 197OD

LAUNCH DATE 54[P 11 1970 FLIGHT TINE 142.00 ARRIVAL CATE JAN 31 1971

H[LIO(ENTRIC CONIC

RL 150.60 LAL .00

RP 107.72 LAP ].30

RC 112.324 GL -62.13
PLAN[TOCENTRfC CONIC

C3 68.730 VHL 6.290

LNCJ4 ATNTH LNCH TIME

17.29 0 40 32

162.71 11 31 38

17.29 0 40 32

162.71 11 31 3/I

17.29 0 40 32

16Z.71 II 31 36

DIFFERIENTIAL CORR[CTICNS
TOE12.7344 TRA-I.ZB75 TC3 -.5_8 8AU .SOl0

R01E 1.3131RRA .l¢_r'_ i_3 .1247 FAU .01945

FOE-I.2274 FRA -._k_34 FC3 -.2450 8SP 12831

8OE 3.0334 8RA 1.2963 _3 .5458 FSP -388

CISTAI_E 409.473

COL 347.85 VL 27.066 GAL -4.02 AZL 105.75 _A 192.26 5444 128.86 ECC .18230

LOP 179.67 VP 37.870 GAP 4.62 ATP 74.59 TAL 198.60 TAP 30.86 RCA 105.37

GP 73.75 24L 100.04 ZAP 105.LPO ETS 60.71 ZAE 10(].64 [TE 147.39 7AC 162.79

INC15.7493 Vl 29.5H6

APO 152.35 v2 35.179

ETC 216.20 CLP-I59.54

CLA -74.83 RAL 180.83 RA0 6369.3 VEL 13.787 PTH

L-| TIN[ INJ LAT INJ LON6

2087.77 23.38 75,60 84.08 163.44 1 15 L_

5596.46 23.39 257.74 84.11 163.43 13 4 55

2087.72 23.38 75.60 84.08 163.44 1 15 ZO

5396.46 23.39 257.74 84.11 163.43 13 4 55

2087.7Z Z3.38 75.60 84.08 163.44 1 15 20

5596.46 Z3.39 257.74 84,11 163.43 13 4 55

NIC-COUR_ E_CUTIOM ACCURACY
SGT _B.5 SGR I0_..5 SG3 119.4

RRT -.SZgTRRF -.9155 RTF .9_03

4|Z0.0 RZ3 .153) R13 -.9fl54

SG| 41081 ._ _ _3.3 THA 167.64

2.52 VHP 10.959 CPA 58.02

INJ RT AS( INJ AZlATH INJ TIM[ PO CST TIN
RAP 246.97 ECC 2.1311

INJ 2 LAT INJ 2 LONG
1487.7 31.03 73.37

4996.5 31.03 255.50

1487.7 31.03 73.37

4996.5 31.03 255.50
1487.7 31.03 73.37

4996.5 31.03 255.50
ORBIT _ET[f_IJNATION ACCURACY

ST 2147.7 SR 917.4 SS 853.2

CRT -.9399 CR$ .9806 CST -.9886

LSA 246{4.1MSA 301.0 SSA 2.7

ELI 2317.3 ELZ 290.2 4LF 157.76

LAUNCH 0ATE SEP 11 1970 FLIGHT TINE |44.0D ARRIVAL CATE FEB 2 1971

HIEL IOCENTRIC CONIC

RL 150.60 LAL .00

RP 107.75 LAP 3.26
RC 114.5_ GL -§8.75

PLAM[T(X.ENTRIC CONIC
C3 45.561 vl.il.. 6.790

LN_ A2'NTH LNCH TIHE

19.86 ! Z2 9

16(3.14 12 Z 45

19.86 I 22 9
160.14 IZ Z 45

19.86 1 22 9
160.14 12 Z 45

0ISTJWCIE 415.466

LOL 347.85 Vl. 27.031 GAL -3.80 AZl. lO'Z.3fl HC_ 195.39 SMA 128.62 ECC .18292

LOP 182.90 VP 37.835 GAP 4.91 AZP 78.08 TAL 197.43 TAP 32.82 RCA 105.09

6P 67.77 7N. IGI.4Z ZAP IO9.64 [TS 53.91 Zb,l£ 105.76 ETE 141.97 ZAC lr_].42

0LA -72.60 RAL 189.94 RAO 6568.7 VlEL IZ.920 PTH Z.35 VHP 9.082 _PA 51.41
L-I UNE INJ LAT INJ L_ INJ RT AS( INJ A21MTH INJ TINE PO CST TIM

1981.38 Z9.38 71.ZI 89.68 159.89 I 55 10 1381.4

5500.98 Z9.59 255,94 89.?! 159.89 13 34 26 4901.0

19_1.36 29.58 71.81 89.68 159.89 I 55 10 13P1.4

5500.96 29.59 Z55.94 89.71 159.89 13 34 26 4901.0

1961.38 29.58 71.21 89.68 159.89 1 55 10 1381.4

5501:]L.96 Z9.59 Z55.94 89.71 159.89 13 3A 26 4901.0

B IFIrERENT IAL CORI_[C TI(_qlS

TOE-Z.S830 TRA-I ._59 TC3 -.9(>47 BAU .6lEO

ROE 1.3716 RRA .212_ RC3 .3037 r_J .0Z740

FOE-I .4507 FRA -.3577 FC3 -.5_ 8SP 1_7Z

B0_E 2.9246 _RA 1.0869 _3 1.0114 FSP -48Z

N|0-COUR_ E_ECUTION 4CCURACv

S_T 3957.0 SGR 1374.3 SG3 149.6

A_T -.gO3? RRF -.9728 R1T .97_3

SGe 4188.9 11_3 .1818 R13 -.9791

SGI 4151.Z SG_ 560.8 1"HA 162,24

IN_12.3544 Vl 29.5_6

APO 152.15 v2 35.169

ETC 227.18 CLP-152.66

RAP 244.02 ECC 1.749H
INJ 2 LAT INJ 2 LONG

37.05 6H.19

37.05 252.92

37.05 68.19

37.05 25_.92

37.05 68.19

37.05 252.92

ORBIT CETER_INATION ACCURACY

ST 2373.4 SR 1178.3 Ss 9_Z.6

CRT -.9718 CRS .9958 CST -.9893

LSA 2813.5 MSA 266.6 SSA 3.5

ELI 2638.0 EL_ 250.1ALF 153.99

LAL_I_H DATE S_.P | i J970 FLIGHT TIN[ 146.00 ARRIV.'L CaT[ FE_ 4 1971

HELIO(ENTRIC CON|C

RL 150.60 LAL .00

RP 107.79 LAP 3.20

RC 116.871GL -55.08

PLANE TOC[NTRIC CONIC
C3 33.142 VHL 5.757

LNCH ATMTH LN_H TIM[

22.61 2 5 15
157.39 12 32 14

22.61 E 3 15

157,39 12 32 14

22.61 2 3 15

157.39 12 32 14

DIFFERI[NTIAL CCI_I[CTIONS

TD[-2.5202 TRA -.9066 TC3-I.485Z 8AU ._JlO

RI3K 1.2587 RRA .1707 RC3 .4761 FAU .03485

FOE-I.5880 FRA -.3155 FC3 -.910_ 8SP 1_144
8OIE 2.8171 _RA ._ _C3 1.5596 FSP o5_

OISTANCE 421.475

LOL 347.85 VL 26.994 GAL -3.57 AZL 100.09 HCA 198.55 SNA

LOP 186.14 VP 37.799 GAP 5.21 AZP 80.42 TAL 1945.25 TAP

GP 62.05 ZAL 102.32 ZAP 114.08 ETS 51.49 ZAE 109.94 ETE

128.37 ECC .18568 INC10.0907 Vl 29.586

34.80 RCA 104.79 APO 151.95 V2 35.15H

141.45 ZAC 156.76 [TC 236.01 CLP-150.53

CLA -70.2Z RAL 198.79 RAB 6568.3 VEL 12.4_0 PTH 2.25 VHP 7.927 CPA 45.42 RAP 241 .97 [CO 1.5454

L-I TIM[ INJ LAT INJ LONG INJ RT AS_ INJ A_TH ]NJ TIM[ PO CST TIM INJ _ LAT INJ _ LC_G

1894.28 34.14 66._5 94.66 155.86 _ 34 50 1294.3 41.37 62.32

54_7.49 34.15 253.83 94.66 155.86 14 2 42 4827.5 41.3_ 249.90

1894.28 34.14 66.25 94.66 155.86 Z 34 50 1294.3 41.37 62.32

5427.49 34.15 253.83 94.6/! 155.86 14 2 42 4827,5 41.38 249.90

1894.28 34.14 66._5 94.66 155.86 2 34 50 1294.5 41.37 62.32

5427.49 34.15 253.83 94;68 155.86 14 2 42 4827.5 41.38 249.90

NI0-COURSE E_ECUTION ACCURACY ORBIT DETERNINATION ACCURACY

5_T 4040.3 SGR 1456.6 SG3 182.4 ST 2633.2 SR 1261.8 SS 1099.3

RRT -.9206 _ -.g_21RTF ._49 CRT -.98_ CRS .99R5 CST -.9910

SC_ 4_94.9 _3 .19_ RI3 -.9743 LSA 3111.0 MSA 237.5 SSA 4.3
S_I 4L_'d].9 SGZ 539.3 TNA 161.33 ELI 2912.1EL2 214.5 ALF 154.65

LAUNCH BATE SIEP 11 1970 FLIGHT TIM[ 148.00

HELIOCENTRIC CONIC

RL 150.60 LAL .IX)

RiP 107.82 LAP 3.13

RC 119.138 GL -51.35

PLAN[TOCENTRIC CONIC

C3 25.758 VHL 5.075

LNO.I AZ_4TH LN_H TINE
25.49 2 41 33

154.51 12 57 58

25.49 2 41 33

154.51 12 57 58

25.49 Z 41 33

154.51 12 57

DIFFERENTIAL CORI_IECTIONS

TOE-Z.4318 TRA -.76_0

ROE J,0974 RRA .1099

F_[-1.6574 FRA -._4_5

_OE 2.6679 _RA .7699

TC3-Z.0546 _U .7381

RC3 .6125 FAU .04084

FC3-1.3729 B_P 13652

BC3 2.1440 FSP

ARRIVAL BATF FEB 6 1971

01STYMIE 427.487

LOt. 347.85 VL L_.956 GAL -3.34 ATL g_.47 NC4 _1.73 SNA

LOP 189.37 VP 37.762 _P 5.50 _ZP _.12 T_L 195.05 TAP

_P 5_o75 _AL 10_,7_ _AP 118o41 _TS 50._ _AE 113o38 _T_

OLA °67.73 R_L _.82 R_O 65M.0 _IEL 1Z.J50 PTH 2.17 VHP 7.184 0PA 39.91 2AP 240.6_ ECC 1.4238

L-| TINE INJ I._T |NJ _ _NJ RT AS( ZNJ ATNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1822.91 37.50 60._ 9_o63 151,55 3 11 56 1_o9 d4.23 56.03

5372._0 37.31 251.57 g_.65 151.55 14 27 31 4772.7 44.23 246.68
1822.91 37.30 _O.g_ 98.63 151.55 3 II 56 1222.9 44.23 56.03

537Z.70 37.31 251.57 _.65 151.55 14 27 31 4772.7 44.23 246.68
1822.91 37.30 ISO.9'Z g_.63 151.55 3 11 56 1222.9 44.23 56.03

537_.70 37.31 251.57 9_.65 151.55 14 27 31 4772.7 44.25 246.68

NIO-COUR_ E_CUTION ACCURACY CR_IT DKTERNINATION ACCURACY

SCoT 41_8._ SGR 14_4.4 S_3 211.0 ST 2829.6 SR-J243.1 SS 1169.6

RRT -._'d55 _ -.9_35 R'W .9605 CRT -.9866 CRS .9993 CST -.991H

SG8 4367.1R_3 ._I_7 R13 -.9693 LSA 3297.4 MSA 216.8 SSA 5.3

SGI 4336.8 S_2 513.7 THA 162.03 ELI 3085.0 EL2 186.3 ALF 156.48

128.12 ECC .18457 INC 8.4694 Vl 29.586

_6.79 RCA 104.48 AI:_3 151.77 v2 35.147

142._7 /AC 152.75 ETC 241.95 CLP-150.19
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATE 5EP 11 19761

HEL IC_ENTRIC CONIC

RL 15D .60 LAL .0G

RP I07,86 LAP 3,05

RC I21.402 GL -47,69

PLANE TC_ENTRIC CONIC

C3 Zl .018 VHL 4,58§

LNCH A/NTH LNCH T|I4E

28.45 3 16 56

151.55 J3 20 2

28,45 3 16 56

151.55 13 20 2

28.45 3 16 56

151.55 13 20 2

FLIGHT TIME 150.00 ARRIVAL DATE FEB 8 197!

DISTANCE 433,492

LC¢ 347,85 VL 26,918 GAL -3,10 AZL 97,25 HCA 2614,92 5444 127.87 F_C .18557 JNC 7,2461 Vl 29.586

LCP 192,60 VP 37,723 GAP 5,80 AZP 83,42 TAL 193,84 TAP 38,76 REA 1614,14 4PO 151,60 v2 35.136

GP 51,92 ZAL 1612,62 ZAP 122,52 ETS 49,74 ZAE 116,19 ETE 144,42 7AC 148.81ETC 245.97 CLP-150,66

OLA -65.20 RAL 214,02 RAO 6567,9 V[L 11,933 PTH 2,12 VHP 6,697 OPA 34,86 RAP 239.77 ECC 1.3459

L-I TIME INJ LAT INJ LONG |NJ RT A_ |NJ A2NTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

1763,59 39,35 55,42 101,76 147,16 "3 46 19 1165.6 45,96) 49.62

5332,95 39,34 249,34 101,78 147,16 14 4R 55 4732,9 45,90 243,53

1763,59 39,33 55,42 101,76 147,16 3 46 19 1163,6 45.90 49,62

5332,95 39,34 249,34 101,78 147,16 14 40 55 4752,9 45,90 245,53
1763,59 39.33 55,42 101,76 147,16 3 46 19 1163,6 45.90 49,62

5332,95 39,-34 249,14 101,78 147,16 14 48 55 4732.9 45,90 243,53

DIFFERENTIAL CORI_CTION$ NI0-COUR,_E EXECUTION ACCURACY

T06-2.3248 TRA -.6503 TC3-2.6642 BAU ,7751 SOT 4235.2 ,SGR 1354.6 $G3 235.6

ROE .9393 RRA .0552 RC3 .7149 FAU .04558 RRT -.9275 _ -.96L_'Z RTF .9575

FOE-I .6526 FRA -,1519 re3-1.8775 B,$P 13907 5_ 4446,5 i_3 ,L_'ZOI R13 -,9652

BOE 2,5074 BRA ,6328 BC3 2,7585 FSP -767 SO1 4420,0 _ 485,1 THA 163,27

LAUNCH DATE ,_Eff 11 1970 FLIGHT TIME 152.00

W_.LIOCENTRIC CONIC 0iSTANC[ 439.486
RL 150.60 LAL .00 LCL 347.85 VL 26.879 GAL -2.85 AZl.. 96.29 HCA 208.12 5NA 127.61 ECC .18669

RP 107,89 LAP 2,96 LOP 195,83 VP 37,_4 GAP 6,09 42_ 84,45 TAL 192,59 TAP 40,71 RCA 1613,79

RE 123,660 GL o44,13 GP 47,56 7AL IG2,07 ZAP 1_,38 (TS 49,27 ZA[ 118,45 ETE 146,56 7AC 145,14

PLANET(XENTRIC CONIC

C3 17.821 VHL 4.221DLA -62.66 RAL 220.54 RAO 6567.T V[L 11.798 PTH 2.09 VHP 6.377 OPA 30.25
LNCH ATMTH LNCH TZME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

31.44 3 49 56 1713.23 40.47 49.96 104._ 142.87 4 IB 29 1113.2

148.56 13 39 3 5X15.25 40.48 247.29 104.37 142.86 15 7 28 4705,2

31,44 3 49 56 1713.23 40.47 49.96 104,_6 142.67 4 18 29 1113.2

148,56 13 39 3 5303,25 40.48 247,29 104,37 142.86 15 7 28 4705,2

31.44 3 49 56 1713.23 40,47 49.96 104._6 142.87 4 18 29 1113.2

148,56 13 39 3 5)05,25 40,48 247,29 104,37 142,86 15 7 28 4705,2

DIFFERENTIAL CCRRECTIONS NI0-C(X,IR,_d[ EXECUTION ACCURACY

TDE-2.Z048 TRA -.5032 TC3-3.2924 6AU .8063 SGT 4346.8 _ 1270.8 SG3 255.0

ROE .7992 RRA .0094 RC3 ,7834 FAU ,04904 RRT -.9280 RRF -,9791 RTF ,9554

FOE-I.5884 FRA -.0494 FC3-2.34122 B,_P 14183 ,_ 4528.7 R_3 .LP'Z16 R13 -.9619

BOE 2,3452 _A ,5033 BC3 3,3843 FSP -831 SO1 4505,6 SO2 456,7 THA 164,66

_IT DETERH[NATION ACCURACY
ST 2960.4 SR 1175,2 85 1198.0

CRT -.9888 CRS ,9997 CST -,9921
LSA 3397,0 MSA 201.4 SSA 6.3

ELI 3181.0 EL2 163.1 4LF 158.51

ARRIVAL DATE FEB 10 2971

INC 6.2856 Vl _9.586

APO 151.43 V2 35,124

ETC 248.81 CLP-151,52

RAP 239,36 ECC 1,2933
INJ 2 LAT INJ 2 LONG

46.65 43,35

46,65 240,67

46,65 43.35

46.65 240,67

46,65 43.35

46,65 240.67

ORBIT DETERMINATION ACCURACY

ST 3026.7 SR 1084.9 SS 1188.5

CRT -,9901 ORS .9999 CST -.9919

L$A 3422,7 MSA 189.6 $SA 7.4

ELI 32|2.1 EL2 145,_ ALF 160.42

LAUNCH DATE 5(EP 11 1970 FLIGHT TIME 154,610 ARRIVAL CATE FEE 1_ 1971

HELIOCENTRIC CONIC

RL 150.60 LAL .DO

RP 107,93 LAP 2,86

RC 125.912 GL -40,69
PLANETOCENTRIC CONIC

C3 15.580 VHL 3,947

LN(.H ATNTH LNCH T]ME

34.44 4 21 12
145.56 15 55 33

34,44 4 21 12
145.56 15 55 33

34,44 4 21 12
145.56 15 5_ 33

OISTANCE 445.464)

LOL 347.85 VL 26.839 GAL -2.59 A?L 95.51HCA 211.32 SMA 127.35 ECC .18792 INC 5.5075 Vl 29.586

LOP 199.05 VP 37.645 GAP 6.38 AZP 85.29 TAL 191.32 T4P 42.64 RCA 1613.42 APO 151.28 v2 35.112

GP 43,65 7AL 101.10 ZAP 129.96 ETS 48,88 ZAE 120,25 ETE 148,78 ZAC 141 ,79 ETC 250.90 CLP-15_.57

OLA -60,14 RAL 226,53 RAO 6567,6 VEL 11,703 PTH 2,b6 VHP 6,172 OPA 26,06 RAP 239,32 ECC 1.2564

L-I TIME INJ LAT _NJ LONG INJ RT ASA_ INJ A_ATH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

1669,42 40,91 44,63 JO6,68 138,79 4 49 I 1069,4 46.69 37,37

5287,42 40.92 245,54 106,69 138,79 15 23 41 4687,4 46.70 238.28

1669,42 40,91 44,63 106,68 138.79 4 49 1 1069.4 46.69 37.37

5287,42 40,92 245,54 106.69 138.79 15 23 41 4687.4 46.70 23_.28

1669,42 40,91 44,63 106.68 138.79 4 49 I 16169,4 46,69 37.37

5287,42 40,92 245,54 106,69 138,79 |5 23 41 4687.4 46.70 258.28

OIFFERENTIAL CORRECTIONS

T06-2.61791 TRA -.3778 TC3-3.9L:_19 BAU .8144

ROE ,6812 RRA -.0277 RC3 ,8214 FAU .05129

F06-1.4831FRA .058_FC3-2,849R BSP 14489

BOE 2.1879 (_qA .3788 BC3 4.DOC_3 FSP -881

NIO-COURSE EXECUTION ACCURACY ORBIT OETERtAINATION ACCURACY

SOT 4461,2 S(_ 1185,3 SO3 269,4 ST jx037.5 SR 989.3 SS 114_.9

RRT -.9"272 RET" -.9744 RTF ,9540 CRT _,9910 CRS ,9999 CST -.991_
5_ 4615.9 _3 ,2175 R13 -,9593 LSA 3390.1 NSA 180,4 SSA 8.7

SO! 4595.8 SG2 431._ TH4 166.04 ELI 3192.1 EL2 IZ5.7 ALF 167.D8

LAUNCH DATE SA[P 11 1970 FLIGHT TIME 156.O0 ARRIVAL 0ATE FEB 14 1971

HELIOCENTRIC CONIC

RL 150.60 LAL ,{30

RP 107.97 LAP 2.75

RC 128.158 GL -37.38

PLANETOCENTRIC CONIC
C3 13.971VHL 3.738

LNCH A_t4TH LNCH TIME
37.44 4 51 9

142.56 14 10 4

37.4_ 4 51 9

142.56 14 10 4

37.44 4 51 9

142.56 14 10 4

OISTANCE 451,414
LOL 347,85 VL 2t5.79<) GAL °2,32 AZL 94,86 PICA 214.52 SHA 127.0_ _CC ,189_7 INC 4,8608 Vl 29.586

LOP L_02.27 VP 37._O5 GAP 6,67 AZ_P 8_,99 TAL 190,03 TAP 44,55 RCA 103.O3 APO 151.14 V2 35.099

GP 40,16 ZAL 99.74 ZAP 133,21_ ETS 48,54 ZAE 121,66 ETE 150_97 7AC 138.7_ ETC 252.51 CLP-153.72

OLA -57,6_ RAL 232,10 RAO 6567,5 VEL 11,634 PTH 2,04 VHP 6,049 DPA 2_.25 RAP 139.58 ECC 1.2299

L-I TIME INJ L_T ZNJ LOW_ INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ _ LAT INJ _ LONG
1630,44 40.8L _,52 |08,92 135,00 5 18 _ 1030.4 46.20 31.76

5277,82 40,82 244,18 108,93 134.99 15 38 2 4677,8 46.21 236.43

163(0,44 40,81 _.52 108,92 135.00 5 18 20 1030.4 46.20 31.76

5277.82 40,82 244,18 108,93 134,99 15 38 2 4677.8 46.21 236.43
163(),44 40.81 _,5_ 104_,_'Z 1_3.00 5 18 _ 1010.4 46,20 31,76

5277.82 40.82 244.18 108.93 134,99 15 38 2 4677.8 46,21 236.43

ORBIT DETERIAINATION ACCURACY
ST 2997.0 SR 896.4 SS 1085.0

CRT -.9918 CR$ .9998 CST -.9900

LSA 3306.4 MSA 173.2 SSA I_.2

ELI 31Z6.2 EL_ 1_9.8 ALF 16).46

DIFFERENTIAL CORRECTIONS

706-1.9489 TRA -,2_O3 TC3-4.5_8J BAU .85_

ROE .58_ RR4 -.0_ RC3 .8326 FAU .05242

rOE-I.3501FRA ,16417 FC3-3.2482 BSP 14785

8OE 2.0345 BRA ,2569 8C3 4,6040 FSP -914

MX6)-C(3JR!IE EXECUTION ACCURACY

SOT 4571.3 SOR 1102.6 SO3 278.8

RRT -.9248 RRF -,_78 RTF ,9529

4?02,4 1_3 ,2090 813 -,9571

SO1 4684,6 SO2 409,4 THA 167.33
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197Op

LAUNCH DATE 54EP I1 1970 FLIGMT TIME 158.00 ARRIVAL DATE FEB 16 1971

HELIOCENTRIC CONIC DISTANCE 457.385

RL 150,60 LAL ._ LOt. 347.85 VL 26.758 GAL -Z.04 ATL 94.31M(4 217.72 So44

RP 108.01 LAP 2.64 LOP 205.49 VP 37.564 GAP 6.945 ATP 86.59 TAL 188.72 TAP

RC 130.597 GL -34.19 GP 37.06 _4L 98.03 FAP 136.Z8 ETS 48.25 FAE I22.75 ETE

PLANETOCENTRIC CONIC

C3 12.802 VHL 5.578 CLA -55.18 RAL 237.35 RA0 6567.5 VEL 11.584 PTH 2.03 VHP

LNO4 A_NTH LNCH TIME L-I TINE INJ LAT INJ _ INJ RT AS_ INJ A_TM

40.44 5 20 16 1594.78 40.30 34.64 111.19 131.53

139.56 14 22 48 5275.54 40.31 243.27 111.20 131.52

40.44 5 20 16 1594.78 40.50 34.64 111.19 131.53

139.56 14 LPZ 48 5275.54 40.31 243.27 111.20 131.52

40.44 5 20 16 1594.78 40.30 34.64 111.19 131.53

139.56 14 L_Z 48 5275.54 40.31 243.27 111.20 131.52

DIFFEI;_NTI4L CORNIECTI(_NS NIO-COUR_ [_CUTION ACCURACY

TOIE-I.B176 TRA -.1|97 TC3-5.0992 gAU .8_41 ,T_T 4679.7 _ I0"_t.5 SG3 21_4.2

.5052 _RA -.(]_26 Re3 .8238 FAU .05268 RRT -.9210 IN" -.9_95 R1T .9521

FOE-1.2044 FRA .Z7641FC3-3._.3 B_IP I_(_9 _ 4791.2 R_3 ,|961 R|3 -.9555

1.8865 BRA .1454 BC] S.1654 FSP -934 SGI 4775.1 _ _9_.3 TNA 1_1.49

126.82 ECC .19075 IINIC 4.3117 Vl 29.586

46,44 RC4 102.63 APO 151.01 V2 35.086

153.05 Z4C 156.11ETC 25_.80 CLP-154.9!

5.986 GPA 18.80 RAP 240.10 ECC 1.2107

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

5 46 5! 994.8 45.30 26.54

15 50 44 4675.5 45.31 235.17

5 46 51 994.8 45.30 26.54

15 50 44 467_.5 45.31 255.17

5 46 51 994.8 45.30 26.54

15 _ 44 4675.5 45.31 235.17

ORBIT DETERNINATION ACCURAC_

ST 2914.4 _ 812.2 SS 1005.5

CRT -.9927 CRS .9993 CST -.9881

LSA 3183.8 NSA 167.6 SS4 11.8

ELI 3024.0 EL2 94.6 ALF 164.52

LAUNCH DATE 54EP 11 19/'0 FL|f#IT TINE 160.00 ARRIVAL OATE FEB 18 197!

P_LIOCENTRIC CONIC

RL 150.60 LAL .00

RP 108.05 LAP 2.51

RC 132.627 GL -31.12

PLANETC_ENTRIC CONIC

C3 1!.956 VHL 3.458
LN(.M ATNTH LNCH TIME

43.46 5 4_ 52

136.54 14 33 56

43.46 5 48 52

136.54 14 33 56

43.46 5 48 52

136.54 14 33 56

0 | STMKIE 463.319

LOL 347.85 VL L_5.717 GAL -1.75 A2L 93.84 HCA 220.92 SNA 126.55 rCC .19235

LOP _.71 VP 37.523 GAP 7._ A/P 87.10 TAL 187.38 TAP 48.30 RC4 102.21

GP 34.30 7AL 96.01 TAP 139.05 ETS 48.01 7AE 123.58 ETE 154.98 ZAC 133.75

0LA -_.74 RAL 242._? RAO 6_7.5 V[L 11.547 P?M Z.02 _P 5;_ 0PZ 15.6_

L-! TINE |NJ LAT |NJ _ |NJ RT _S( |NJ A214TH ]NJ TIME PO CST TIN

1561.34 39.44 L59.9_ 113._ 1Z8.37 6 14 53 961.3

5279.92 39,46 242.83 113.57 128.35 16 J 56 4679.9

1561.34 _.44 L_9.9_ 113._ 128.37 6 14 53 961.3

5279.9_ 39.46 242.83 113.37 1_8.35 16 1 56 4679.9

1561.34 39.44 29.26 113.56 128.37 6 14 53 961.3

5_79.9"Z 39.46 242.83 113.57 128.35 16 I 56 4679.9
DIFFERENTIAL CON_CTIONS

TOE-I.6R35 TRA .0157 TC3-5.6|C_ BAU .9067

ROE .44J7 RRA -.103| RC3 .7991FAU ,05L_Z0

FDE-I.0516 _RA .380_ rc3-3.7796 BSP 153_6

BOE 1.7405 BRA .I043 BC3 5.6727 FSP -943

NID-COLMS[ EXECUTION ACCURACY

8GT 47g2.0 SGR 9'J9.5 SG3 2_5.9

RRT -.9154 _ -.9420 RTF .9514

,_ 4877;4 NZ3 .IBOZ R13 -.9541

S_1 4862.5 _ 379.9 /HA 169.53

IN_ 3.8371 Vl 29.386

APO 150.90 vZ 35.074

ETC _54.86 CLP-156.10

RAP 240.83 ECC 1.1968

INJ 2 LAT ZNJ 2 LONG

44.10 21.66

44.10 234.51

44.10 21.66

44.10 234.51

44.10 21.66

44.10 234.51

ORBIT 0ETERNZNATION ACCURACY

ST 2792.0 SR 737.0 SS 913.7

CRT -.9937 CR$ .9978 CST -.9851

LSA _024;3 NSA 163.8 SSA 13.7

ELI 2886.5 EL_ 79.8 ALF 165.29

LAUNCH 0ATE S_P 11 1970 rL!GNT TTN_" !6zorlo ARO!V_L O_TE FEB 20 !97!

HELIOCENTRIC CONIC

RL 1_O.60 L_L .DO

RP 108.09 LAP 2.38

RC 134.850 GL -28.17
PLAN[T(X_ENTRIC (ONIC

C3 11.358 VHL 3.370

LNCJ4 A?NTH LNK_H TIME

46.50 6 17 12

133.50 14 43

46.50 6 17 12

133.50 14 43 28

46.50 6 17 12

133.50 14 43

01FFERENTIAL CORI_CTIONS

T_E-1.54_5 TRA .1557

R_[ .3913 RR4 -.1202

FOE -.9010 FR_ .4781
BOE 1.597! BRA .1967

OIST4NCE 469.235

LOL 347.85 vc 26.676 G_L -I.45 A_L 93.42 H(A 224.12 SN& 126.29 ECC

LOP 211.92 VP 37.481 GAP 7.55 A_P 87,54 TAL 186.02 TAP _O.14 RCA

GP 31.86 74L 93.74 ?AP 141.58 ETS 47.84 ?AE 124.22 ETE 156.75 ?AC

DL4 -_.32 RAL 247.07 RAO 6_67.4 V1EL

L-I TIME INJ LAT

!529.08 38.33

5290.74 _.34

1529.08 38.33

5290.74 _._1

1599.08 38.33

52_0.74 3_.34

.19409 INC 3.4205 Vl 29.586

!01.78 APO 150.80 V2 35.061

151.67 ETC 255.78 CLP-157.29

TC3-6.0671 8AU .9"_P5

RC3 .7638 FAU .05118

FC3-3.g013 BSP 15_3

_3 6.1 ! 50 FSP -944

11.52"Z PTH 2.01VHP 5.984 OPA 12,84 R4P 241.76 ECC 1.1869

INJ LONG INJ RT A,SC INJ ATNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

25.51 116.06 125.51 6 42 41 929.1 42.65 17.07

242.69 116.07 125.50 16 11 39 4690.7 42.66 234.45

23.51 116.06 1_5.51 6 42 41 929.1 42.65 17.07

248..r89 116.07 125.50 16 11 39 4690.7 42.66 234.45

25.51 116.0_ 125.51 6 42 41 929.1 42.65 17.07

242.89 116.07 125.50 16 11 39 4690.7 42.66 234.45

NID-COUIHE EXECUT|ONACCURACY ORBIT OETERNIN_TION 4CCUR4Cv

_d_T 4_|.2 _ gO0.l _3 _5.0 ST 2638.3 SR 672.4 SS 817.3

RRT -.gOal 1t5" -.9_64 R1T .9511 CRT -.9951CRS .9946 CST -.9807

_,B 49_3.5 1_3 .1617 R|3 -.9532 LSA 2838.0 NSA 161.4 SSA 15.7

_1 4949.5 _ 371 .8 THA 1'/'0.44 ELI 2721.9 EL_ 64.4 ALF 165.76

LAUNCH 047E _WEP 11 1970 FLI_,IT TIME |64.D0 ARRIVAL OATE FEB 22 1971

H[LIO(ENTRIC CONIC

RL 150.60 LAL .00

RP 10_.13 LAP 2.24
RC 137.O63 GL -25.33

PLANETO(ENTR|C CONIC

C3 10.959 VHL 3.310

LNO4 A214TH LN_4 TIME
49.58 6 45 31

130.42 14 51

49.58 6 45 31

1_O.42 14 51

49.58 6 45 31

150.42 14 51

DIFFERIENTIAL C.ORIq[CTJON.q

TOE-I.A064 TRA .3074 TC3-6.418| _U .9462

ROE .34_J RRA -.I_N$ RC3 .7153 FAU .04947

FOE -.7498 FRA .5755 FC3-3.9078 B_ s IM57

1.4493 I_'A .3364 _3 6.4579 FSP --926

OIST_ 415.134

LOt. 347.85 VL ZI$.5_4 G_L -1.13 AZI. 93.05 _ LP'27.32 .T_4_ I_6.02 ECC .19597 IN( 3.0491 Vl 29.586

LCP2|5.I_I/P 37.4_P GAP 7.84 A_P B7.9_ TAL I84.64 TAP 51._H_ RCA 101.33 _PO 150.72 v2 35.047
GP 29.69 7AL 91.25 TAP 143.91ETS 47.74 7AIE 124.70 ETE 158.36 7AC 129.84 ETC 256.59 CLP-158.47

OLA -47._ RAt. _J1.61 _ 6_$7.4 MEL |1._04 PTH 2.1_ VHP 6.029 DPA 10.27 RAP 242.85 ECC 1.1804

L-I TIME INJ I.AT INJ LO_ INJ RT AS( INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1497,11 37.01 21.19 118.70 ILPZ.93 7 10 28 897.1 41.03 12.70

5307.97 37.0_ 243.48 118.71 ILP'Z.9"Z 16 19 50 4708.0 41.04 234.98

1497.11 37.01 21.|9 118.70 122.93 7 10 _ 897.1 41.03 12.70

5507.97 37.02 243.48 118.71 122.9"Z 16 19 50 4708.0 41 .04 234.98

1497.11 37.01 21.19 118.70 122.93 7 I0 28 897.1 41.03 ]2.70

3307.97 37.0_ Z43.AB 118.7| 122.92 16 19 50 4708.0 41.04 234.98

NIO-COURS[ (_CUTION ACCURAC_ ORBIT DETERNIN_TION 4CCUR_C_

SGT A_N$|.I _ 846.0 S(13 281.1 ST 2449.0 SR 615.0 SS 715.8

RRT -._975 RRF -.9_12 RTF .9499 CRT -.9967 CRS .9870 CST -.9730

_032.7 R_3 .1450.R13 -.9516 LSA 2619.5 NSA 162.7 SSA 18.0

SGI 5019.2 S_ 368.7 TMA 171.25 EL1 2524.6 EL2 48.2 ALF 165.94
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 1970)

LAUNCH CATE SEP 11 1970

HELIOCENTRIC CONIC

RL 150.60 LAL .00

RP 108.17 LAP 2.09

RC 139.Z66 GL -?2.61

PLAMETOCENTRJC CONIC

C3 I0.72_ VHL _.275

LNCH A?MTH LN_H TIME

5?.71 7 14 3

127.79 14 57 ]?

5?.71 7 14 3

127.29 14 57 32

52.71 7 14 3

127.29 14 57 32

FLIGHT TIME 166.00 ARRIVAL CATE FEe 24 1971

CISTANCE 4HI.DI_

LOL 347.85 VL 26.593 GAL -.80 AZL 32.71HCA 230.52 ,SMA 125.76 ECC .19800 INC 2.7147 Vl ?9.586

LOP 218.34 VP 37.397 GAP 8.14 AZP 88.27 TAL 183.25 TAP 53.76 RC4 100.86 APO 150,66 V? 35.054

GP 27.76 ZAL 88.58 ZAP 146.05 ETS 47.74 ZAE 125.05 ETE 139.80 ZAC 128.23 ETC 257.33 CLP-159.62

CLA -45.54 RAL 255.96 RA0 6567.4 VEL 11.494 PTH 2.00 VHP 6.095 0PA 7.93 RAP ?44.09 ECC 1.1766

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZeNTH INJ TIME PC) CST TIM INJ ? L4 T INJ 2 LONG
1464.57 35.52 16.94 IZI._? 1L_,62 7 38 27 864.5 39.78 8.46

5331.85 35,53 244.61 121.48 121].61 16 26 24 4731.8 39.29 236.17
1464.52 35.52 16.94 181.47 1213.62 7 3H 27 864.5 39.28 8.46

5331.85 35.53 244.61 121.48 120.61 16 26 24 4731.8 39.29 736.12

1464,52 35.52 16.94 121.47 1_.62 7 38 27 864.5 39.28 8.46

5331.85 35.53 244.61 121.48 120.61 I6 26 ?4 4731.8 39.29 736.17

DIFFERENTIAL CORRECTIONS

TCE-1.2677 TRA .4606 TC3-6.7007 BAU .9658

ROE .3186 R_A -.1502 RC3 .66H_ FAU .04774

FDE -.6119 FRA .6615 FC3-3.8523 BSP 16134

BCE 1.3071 8RA .4844 BC3 6.7340 FSP -914

NI0-COURSI[ EXECUTION ACCURACY CR6IT OETERMINATION ACCUR4CY

,%T _050.6 ,S6R 801.9 .SG3 276.5 ST 2248.1 .SR 568.8 SS 622.4

RRT -,_6_ I_ -.g(344 RTF .9497 CRT -.99H4 CRS .9719 CST -.9614

5¢J6 5113.8 R23 .125B RI3 -.9-5J0 LSA 2395.2 MSA 166.1 SSA ?0.2

S_| _100.6 _2 367.8 THA 171 .95 ELI 2318.7 EL2 31 .5 ALF 165.87

FLIGHT TINE 168.00 ARRIVAL CATE FE_ ?6 1971.AUNCH 04rE SEP II 1970

HELIC_ENTRIC CONIC

RL 150,6{3 LAL .00
RP 108o21 LAP 1.94

RE 141.459 GL -L>O,OI

PLANETOCENTRIC CONIC

C3 10.644 VHL 3.L_3 0LA -43.19 RAL 260.12 RA0 6567.4 VEL

LN_H ATNTH LNCH TIME L-I 71NE INJ LAT

55.91 7 43 Z 14.%q.32 33.91

124.09 15 I 45 5362.85 3_,_Z

55.91 7 43 2 1430.32 33.91
I74.09 15 1 45 5362.85 33.92

55.91 7 43 2 1430.32 33.91

124.09 15 1 45 3362.85 33.92

DIFFERENTIAL CCRRIEETIONS

TOE-J.J_7} TRA .621| T(3-6.8906 8AU ._)_4_

ROE .7945 RRA -.1627 RE3 .6206 FAU .04585

FDE -.4843 FRA .7418 FC3-3.7289 BSP 16405

8OE 1.1651 BRA .6421 8C3 6.9185 FSP -899

OISTAN(E 486.87J

LOL 347.85 VL 26.551 GAL -.46 AZL 92.41 I._A 233.71 SMA

LOP 221.54 vP 37.355 GAP 8.43 AS'P 88.57 TAL 181.83 TAP

GP 26.04 ZAL g5.77 ZAP |48.O2 ETS 47.83 ZAE 125.31ETE

125.50 ECC ._I3OZ0 IN(; 2.4099 VI ?9.586

55.55 RCA 100.37 APO 150.62 v2 35.021

161.10 ZAC 126.81ETC 25_.02 CLP-160.74

11.491PTH 2.00 VHP
INJ LONG INJ RT AS4C INJ A_WTH INJ TIME

12.72 124.37 18.54 8 6 52

246.32 124.38 18.52 16 31 8

12.72 124.37 18.54 8 6 52

246.32 124.38 18.52 16 31 8

12.72 124.37 18.54 8 6 52

246.32 124.38 18.52 16 31 8

NI0-COURSE EXECUTION ACCURACY

.%T 3j35._ 56R 764.9 ._3 271.0

RRT -.8734 RRF -.8860 RTF .9497

5/,,8 5192.1 1_3 .I071 RI3 -.9508

.SC,I 5179.0 ,S(,2 369.4 THA 172.55

6.1BO OPA 5.79 RAP 245.45 ECC 1.1752

PC, CST TIM INJ ? LAT INJ 2 LONG

830.3 37.42 4.28
4762.9 37.43 237.88

830.3 37.42 4.78
4762.9 37.43 ?37.88

830.3 37.42 4.78

4762.9 37.43 ?37.8_

ORBIT 0ETERMINATION ACCURACY

ST _834.5 5R 530.5 SS 538.Z

CRT -.9991CRS .9471 CST -.9432

LSA 2163.2 MSA 173.8 SSA ??.3

ELl 2102.4 EL? 27.3 ALF 165.40

LAUNCH C4TE SEP II 1970 FLIGHT TIME 170.00 ARRIVAL CATE FEB 28 1971

HELIC_ENTRIC CONIC

RL 150.60 L4L .O0

RP 108.75 L4P 1.78

RE 143.643 Gc -17.53

PL4NETCX_ENTRIC CONIC

C3 10.695 VHL 3.270

LNCH 47NTH LNCH TIfAE

59.Z0 8 I? 46
I70.80 15 3 44

59.?0 8 12 46
|?0._0 15 3 44

59.?0 8 IZ 46
IZ0.80 15 3 44

CISTANCE 492.708

LOL 347.85 VL Z6.509 GAL -.10 AZL 9Z.13 HEA 236.91 S.MA 125.23 ECC .20258 INC 2.1292 v! 29.5H6
LOP 224.74 VP 37.313 GAP 8.74 AZP 88;84 TAL 180.40 TAP 57.31 RCA 99.86 APO 150.60 v2 35.008

GP 74.51 ZAL 82.88 _AP 149.84 ET$ 48.02 ZAE 125.50 ETE 162.26 ZAC 175.55 ETC 258.67 CLP-161._4

0LA -40.88 RAL 264.10 RAO 6567.4 VEL 11.493 PTH 2.00 VHP 6.281 CPA 3.84 RAP ?46.93 ECC 1.1760

L-[ TIME INJ LAT INJ LONG INJ RT A.S_ INJ A_ATH INJ TIE PO CST TIM INJ _ LAT INJ ? LONG

1393.35 3_.21 8.42 127.37 116.66 8 35 59 793.3 35.50 .05

5401.77 32.22 248.66 127.38 116.65 16 33 46 4801.8 35.51 240.?9

1393.35 32.21 8.42 J27.37 116.66 8 35 59 793.3 35.5(_ .05

5401.77 32.22 248.66 127.38 I16.65 16 33 46 4801.8 35.51 240.29

1393.33 3_.21 8.42 127.37 116.66 8 35 59 793.3 35.50 .05

5401.77 32.22 _48.66 I27.38 116.65 16 33 46 4801.8 35.51 240.29

01FFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

TOE-1.0085 TRA .7667 TC3-7.0632 BAU 1.0134 SGT 5255.5 S_ 739.3 5C,3 265.9 ST 1F50.6 SR 507.1 SS 478.5

ROE .2814 RRA -.1697 RC3 .3897 FAU .04478 RRT -.8626 _ -.8681RTF .9540 CRT -.9970 CRS .9018 CST -,9770

FDE -.3905 FRA .7937 FC3-3.625T BSP |7214 _ fl.,_07.2 R_3 .0811 RJ3 -.9547 LSA 1969.4 MSA 179.1 5SA _4.0

_E 1.O470 _RA .7853 BE3 7.0877 FSP --930 SGI _294.2 S(.2 371.2 THA 173.05 EL1 1918.5 EL_ 3_.1 ALF 164.71

L4UNCH DATE SIEP 11 1970 FLIGHT TIN[ 172.00 ARriVAL CATE MAR 2 1971

H£LIOCENTRIC CONIC 01STANCE 498.525

RL 1_O._O LAL ._(_ LOL 347.85 VL L_.467 GAL .27 AA'L 91.87 HCA 240.10 SMA 124.97 ECC .20513 INC 1.8685 Vl ?9.586

RP 10B,29 LAP J ,62 LOP _27.94 VP 37.271 GAP 9.04 _2'P 89.07 TAL 178.96 TAP 59.06 RCA 99.34 APO 150.6I V_ 34.995

RC 145.816 GL -15.17 GP 23.13 7AL 79.92 ZAP 151.52 ETS 48.33 ZAE 125.64 ETE 163.30 7AC 124.44 ETC 259.30 CLP-167.92
PLAN[TOCENTRIC CONIC

C3 10,874 VHt. 3.298 OLA -_8.60 RAL 267.90 RA0 6567.4 VEL

LNCH AZMTH LNCH TIME L-I TIM[ INJ LAT
62.59 8 43 39 1352.18 30.44

117.41 15 3 10 5449.6<3 _0.46

62.59 8 43 39 133_.IB _0o44

117.41 15 3 IO 5449.69 30.46

62.59 8 43 39 1352.18 30.44

117.41 15 3 10 5449.69 30.46

DIFFERENTIAL CORRECTIONS

TDE -.8404 TRA ._41 TC3-6._¢Y'_9 BAU 1.0194

ROE .2613 RRA -.1867 RC3 .5223 FAU .04159

FOE -._541 FRA .88_ FC3-3.3111 BSP 169,,_1

BOE .8801 BRA .9820 BC3 7.0124 FSP -859

11.501 PTH 2.00 VHP 6.396 0PA 2.06 RAP 248.52 ECC 1.1790
INJ LONG INJ RT AS( INJ A_IATH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

_.95 110.48 114.98 9 6 11 75_.2 33.53 355.67

Zflt.?O 110.48 114.96 16 34 0 4849.7 33.54 743.41

3.95 130.48 114.08 9 6 11 752.2 33.53 355.67
251.70 130.48 114.96 16 34 0 4849.7 33.54 243.41

3.95 130.48 I14.98 9 6 II 752.2 33.53 355.67

251.70 130.48 114.96 16 34 0 4849.7 33.54 743,41

NIO-C.CXJR,SIE EXECUTION ACCURACY ORBIT 0ETERMZNATION ACCURACY

_GT 5291.2 SGR /'O5.1 SG3 257.0 ST 1601.6 SR 47_.9 SS 409.5

RRT -.84_| RRF -.8444 RTF .9492 CRT -.9872 CRS .7877 CST -.8715

•fi_ 5338.0 R_3 .0760 RI3 -.9499 LSA 1705.6 MSA ?II.6 SSA 75.0

•_,,,I 5324.6 5G2 377.9 THA 173.57 EL1 1667.8 EL2 72.? ALF 163.78
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197OJ

LAUNCM 0ATI r SIP 11 1970 FLIGHT TINE 174.00 ARRIVAL CATE NAR 4 1971

HELIOCENTRIC CONIC 01STANCE 504.318

RL 150.60 LAL .00 LCL 347.85 VL 26.425 GAL .66 AZL 91.62 HEA Z43.Z9 5PAA

RP 108.3) LAP 1.45 LOP 231.13 VP 37.229 GAP 9.36 AZP 89.27 TAL 177.50 TAP

RE 147.979 GL -lZ.94 GP 21.90 7AL 76.94 7AP 153,09ET5 48;76 ZAE 125.73 ETE
PLANETOCENTR|C CONIC

C3 ll.17d VHL 3.343 0LA -36.38 RAL 271.52 RAO 6567.4 VIEL 11.514 PTH 2.01 VHP

LNCH ATNTH LNCH TINE L-I T|N[ INJ LAT INJ LONG INJ RT AS_ INJ AZNTH |NJ TI1,_

66.14 9 16 15 1504.80 28.64 359.16 133.65 113.46 9 38 O

113.86 14 59 28 5508.42 28.66 255.56 153.66 113.44 16 31 16

66.14 9 16 15 1304.80 28.64 359.16 133.65 113.46 9 58 0

113.86 14 59 28 5508.42 28.66 255.]6 133.66 113.44 16 51 16
66.14 9 16 15 11104.80 28.64 359.16 133.65 115.46 9 58 0

113.86 14 59 28 5508.42 28.66 255.]6 155.66 115.44 16 31 16

DIFFERENTIAL CORRI[CTXONS NI0-OOURS_ E]_CUT|ClN ACCURACY

TCqE -.6951 TRA 1.149_ TC3-6.B9_11 6AU 1.0_35 SGT 1355.1 SGR 66|.2 SG3 249.0

ROE -2511RRA -.1_ RC3 .47_4 Fi_J .0_J"_6 RRT -.825941_" -.8219 RIT .9492

FOE -.1545 FRA .9518 FC5-5.0404 BSP |710] Sr_ 5398.Z RZ3 .0632 RI3 -.9497

602 .7572 6RA 1,16_ _3 6.9143 FSP -'852 SGI 5384.5 _ 385.9 THA 173.99

LAUNCH OATE SEP 11 1970 FLIGHT TJNE 176.00

HELIOCENTRIC CONIC

RL 150.60 LAL .OD

RP 108.57 LAP l._

RC 150.132 GL -10.85
PLANETOCENTRIC CON|C

C3 11.609 w_. 5.407

LN_ A2'MTH LNCH T;I_

69.93 9 51 Z9

110.07 14 51 42

69.93 9 51 29

110.07 14 51 42

69.93 9 51 29

110.07 14 51 42

124.71ECC .Z07H9 INC 1.6242 Vl 29.586

60.79 RCA 98.78 APO 150.64 V2 34.982

164.22 ZAC 113.45 ETC 259.92 CLP-163.96

6.524 DPA .43 RAP 250.19 ECC 1.1840

PO CST TIN INJ 2 LAT INJ Z LONG
704.8 51.56 350.96

4908.4 51.56 247.)6

704.8 31 .56 350.96

4908,4 51.56 247.56

704,8 51 .56 350.96

4_8.4 51.56 247.36
OK_IT 0ETERNINATION ACCURAC_

ST 1403.2 5R 448.7 SS 575.3

CRT -.9617 CRS .6412 CST -.8233
LSA 15OO.5 MSA 244.3 SSA 25,3

ELI 1468.5 EL2 117.5 ALF 162.79

ARRIVAL OATE NAR 6 1971

0ISTM_E 510.086

L(5L 347.85 VL 16.384 GAL |.06 421. 91._:) H(A 246.48 St4A 124.45 £CC .21087 IN( 1.3954

LOP 234.33 VP 37.187 GAP 9.67 AZP 89.44 TAL 176.05 T&P 62.51R_A 9_.Z1APO 150.70

GP Z0.80 ZAL 73.97 TAP 1_4.55 ETS 49.3_ 7_ 1_5.79 ETE 165.04 7_C 122.57 ETC 260.52

DLA -_4.LP'Z RAL _74.96 RAO 6567.4 _[L 11.53_ PTH Z.01 VHP 6.665 OPA -1.06 RAP 251.95

L-I TIME INJ 1-47 INJ LO_ INJ RT A_ INJ A_4TH INJ TINE PO CST TIM INJ 2 LAT

124_.01 26,83 555.80 116.89 112.08 I0 12 17 648.0 29.58

5580.g0 26.85 Z_0.45 l]6.g0 11_.07 16 24 43 4980.9 29.59

I248.01 L_.83 533.B0 I]6.89 IIZ.08 I0 12 17 648.0 29.58

5580.90 26.85 260.45 136.90 !1_.07 16 24 45 4980.9 29.59

1248.01 2_.83 353._0 136.89 I12.08 10 IZ 17 648.0 29.58

5580.90 _.85 2'60.45 1_.90 11_.07 16 24 43 4980.9 29.59
0 IIrFIrRIENTIAL CORRECTIONS

TOE -.5454 TRA I ._4_ TC3-0.7_| _ 1.0476

ROE .2442 RRA -.ZlI_S RC3 .4284 IrAU .03_01

FOE -.0641 IrRA 1.0152 FC5-Z.7_OI BSP 1732"Z

BOE .5976 BRA 1.35_NS BC3 6.7497 FSP -808

Vl 29.586

v2 34.969

CLP-J64.99

MI0-COURS[ EI_ECUTION ACCURACY

SGT 5419.8 SGR 661.3 SG5 241.2

RRT -.80_4 RRF -.7994 RIT .9491

S_ 5420.0 R_5 .0523 R13 _._495

S_| 5446.0 _ _90.1 THA 174.]6

ECC 1.1911
|NJ 2 LONG

345.69

252.53

345.69

252.33

345.69

252.33

ORBIT DETERMINATION ACCURAC_

ST 1237.6 5R 430.4 SS 362.8

CRT -.9071CRS .4579 CST -.7864

LSA 1528.8 NSA 286.9 SSA 25.0

ELI 1298.9 EL2 172.7 ALF 162.17

LAUNCH CATE -_P 11 1970

HELIOCENTRIC CONIC

RL 150.60 LAL .00

RP 108.41L4P 1.I0

RC 152._75 GL -8.89

PLAMETOCENTRIC CONIC

C3 12,171VHL 3.489

LN_H XTNTH LN_H TINE
74.13 IO 31 11

105.87 14 38 6

74.13 10 11 11

105.87 14 58 6

II0.00 13 35 5

110.00 16 53 21

FLIGHT TIM[ 178.00 ARRIVAL CAT£ NAR 8 1971

DISTANCE 515.828

LOL 347.85 VL 26.342 G_L 1.48 AZL 91.17 HEA 249.67 S_4A 124.2_ ECC .2140A INC 1,1736 Vl 29.586

LOP 237.52 VP 57.146 GAP 10.00 AZP 89.59 T_L 174.55 TAP 64.22 RC* 97.61 APO 150.79 v2 34.956

GP 19.80 7_L 71.04 ZAP 155.91ETS 50.02 ZAE 125.83 ETE 165.78 Z_C 121.78 ETC 261.12 CLP-165.99

CL4 -32.14 RAL 278.2] RAC 6567.5 VEL 11.557 PTH 2.02 VHP 6.817 CPA -2.42 RAP 253.79 ECC 1.200]

L-I TIN[[ _ L_T INJ LCNG INJ RT AS_ INJ ATMTH INJ TIN_ PO CST TIN INJ 2 LAT INJ 2 LONG

1175.78 25.04 347.45 140.18 110.84 lO 50 46 575.8 27.64 339.42

5672.99 25.04 266.76 140.19 110.85 16 12 )9 5073.0 27.65 258.74

1175.78 25.04 547.45 140.18 110.84 I0 50 46 575.8 27.64 339.42

5672.99 25.04 266.76 140.19 110.83 16 12 39 5073.0 27.65 258.74

5868.25 18.28 278.53 116.78 119.40 15 12 54 5268.3 22.06 271.23

5316.56 52.213 241.77 142.60 102.16 18 1 58 4716.6 33.53 232.79
DIFFERENTIAL CORRECTIONS

TD[ -.3960 TRA 1.5451 TC3-6._O81B_U 1.0208

RD£ .2401RRA -.L;_7 R_3 .3_61FAU .0_478

FOE .0176 FRA 1.0_1 FC3-2.4742 O._o 17555
_E .4631 _A 1.5610 _03 6.519(5 FSP -785

MI0-COUR_ E_ECUTION ACCURACY ORBIT OETERNII_TION &CCURAC_

SGT 5479.3 _ 644.0 SG3 235.3 ST 1117.9 5R 415.1 SS 36H.4

RRT -.7863 I_F -.7767 R1T .9491 CRT -.8060 CRS .2684 CST -.7H37

S_ 5517.1 R25 .0429 R15 -.9494 LSA 1202.2 MS* 334.5 SSA 24.1

SGI 5_02.8 S(_ _16.2 THA 174.69 ELI 1169.2 EL2 255.0 ALF 162.61

L_UNCH OATE SIEP 11 19"/0 FLIC44T TINE 180.00 ARRIVAL C_TE HAR lO 1971

HELIOCENTRIC CONIC

RL 1_.60 LAL .00

RP 108.45 LAP ._'_

RC 154.408 GL -7.07
PLAN[TOCENTRIC CONIC

C3 12.870 _ 3.587

LNC_ A_TH LNCH TINE

79.25 11 19 55

100.75 14 14 5
79.E5 II 19 55

100.75 14 14 5

II0.00 13 II 45

110.00 17 21 25

01ST*N(E 521.541

LOL 347.85 VI,. _.5(X] GAL 1.9"Z _2'I. 90.96 HC* 252.85 ,S_ 125.94 ECC .21754 IN( .9628 Vl 29.586

LOP _40.?0 VP 37.I04 GAP 10._4 ATP 89.72 TAL 175.06 TAP 65.91 RCA 96.98 APO 150.91 V2 34.94)

GP 18.90 2AL 6_.17 7&P 157.18 ETS _0.86 ZAIE 1_5.85 ETE 166.44 7AC 121.06 ETC 261.72 CLP-166.97

0LA -30.13 RAL 281.33 RA0 6567.5 VEL 11.587 PTH 2.03 VHP 6.981 CP_ -5.67 RAP 255.69 ECC 1.211_

L-I TJI_ INJ LAT INJ L.ONG INJ RT A._ INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1072.9_ 23.21S 338._9 145.51 109.71 11 37 48 475.0 25.74 331.04

5799.61 23.28 275.58 145.5_ 109.69 15 50 45 5199.6 25.75 267.63

1072.98 25.26 358.99 143.51 109.71 11 37 48 471.0 25.74 331.04

5799.61 25.28 275.]6 143.52 109.69 15 5(2) 45 5199.6 25.75 267.63
708.40 15.85 507.72 138.76 121.57 I 5 25 54 108.4 17.92 300.97

5212.19 53.42 253.87 146.32 97.64 18 48 17 4612.2 54.11 224.70

ORBIT OETERt41N_TION *CCURACY

ST 1057.5 SR 402.) SS 386.9

CRT -.6504 ERS .0997 CST -.818_
LSA 1154.5 NSA 577.0 SS_ 23.1

KL1 I092.0 EL2 295.9 ALF 164.97

DIFFERENTIAL COI_CT|ONS

TOE -.2449 TRA 1 .7568 TC5-6.LP'Z54 _4U 1.0728

ROE .2582 RRA -.2352 RC5 .3469 FAU .0321SO

FOE .0918 FRA 1.1241 FC5-2.1929 BSP 17718

_OE .3417 6RA 1.7725 Be3 6.2551 FSP -761

MIO-O5UR_ E_ECUTION _CCURACv

,T_T 5554.5 ,_ 628.8 SG3 225.4

RRT -.7671 RRF -.7545 R'rF .9492

S_ 5570.0 R_5 .0547 RI3 -.9494

S_1 5555.4 ,_3G2 401.8 THA 174.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 1970

LAUNCH DATE EP 11 1970 FLIGHT TIME 182.00 ARRIVAL DATE HAR 12 1971

HELJOC£NTRIC CONIC

RL 150.60 LAL .00 LOL 347.85 VL

RP 108.49 LAP .74 LCXo 243.89 VP

RC 156.530 GL -5.39 GP 18.08 ?AL

PLANE TOCENTRI( CONIC

C3 13,716 VHL 3.704

LNCH _MTH LNCH TIME

90.00 12 37 3

90.00 13 ZO 21

I00.00 12 59 59

IDO.00 15 44 6

110.00 12 57 L:_

110.00 17 59 12

0IFFERI[NTIAL COR_IECTION$

TOE -.0931 TRA 1.9779 TC3-5.9025 g4U 1.08_

ROE .2386 RRA -.2479 RE3 .3105 FAU .03046

rD£ .1580 FRA 1.1750 FC3-1.9"226 8SP 17909

BOE .2561 BRA 1,9934 9C3 9,9J07 FSP -738

0lSTANCE 527.224

26.259 GAL 2.38 4ZL 90.76 HCA 256.04 S_IA 123.69 ECC .22128

37.063 GAP 10.68 AZP 89.82 TAL 111.56 TAP 67.60 RCA 96.32

65.37 74P 158.37 ETS 51.86 ?4E 125.66 ETE 167.03 Z4C IZ0.41

INC .7594 Vl 29.5H6

APO 151.06 V2 34.931

ETC 262.32 CLP-167.93

DL4 -28.21 RAL 284.27 RAO 6567.5 V[L 11.623 PTH 2.04 VHP 7.156 0P4 -4.81 RAP 257.65 ECC 1.2257

L-I TIME INJ L4T INJ LONG INJ RT AS_ INJ 4_'IqTH INJ TII_ PO CST TIM INJ 2 LAT INJ 2 LONG

876.31 ,20.02 323.25 146.30 110.46 12 51 39 276.3 22.62 315.55

735.85 23.09 314.10 147.41 106.87 13 32 37 135.8 25.18 306.06

815.02 15.53 316.75 144.28 115.87 13 9 34 215.0 18.88 309.56

5560.41 27.82 259.23 148.73 101.41 17 16 46 4960.4 29.11 250.66

810.67 10.14 313.31 141.17 122.82 13 10 53 210.7 14.39 306.79

5137.52 33.95 228.11 149.71 94.27 19 24 50 4537.5 34.17 218.87

NIO-C_S£ EXECUTION ACCURACY ORBIT OETERMIN4TION ACCURACY

SGT _985.1,$f_ 615.Z ,SG3 217.6 ST 1059.8 SR 391.5 S5 412.3

RRT -.7479 I_ -.7325 RTF .9494 CRT -.4580 CRS -.0349 CST -.8705

5618.8 R_3 .0282 R13 -.9495 LSA 1133.2 MS4 402.1 SS4 21.9

SGJ 5604.1 SGZ 407.0 THA 175.27 ELl 1076.6 EL2 342.6 ALF 169.30

LAUNCH DATE SEP 11 1970 FLIGHT TIIE 184.00 4RRIV4L DATE MAR 14 1971

HELIOCENTRIC CONIC
RL 150.60 LAL .00

RP 108.53 LAP .55

RC 138,64J GL -3.84

PLANETOCENTRIC CONIC

C3 14.721 VHt. 3.837
LNCH ATMTH LNCH TII4E

gO.0O 11 38 2

90.00 14 41 29

100.00 12 29 59

JOO.DO 16 32 13

110.00 12 47 28

110.(30 18 31 13

OISTANEE 532.872

LOL 347.85 VL 26.218 GAL 2.86 AZL 90.56 I._.A 259.22 5NA 123.44 ECC .22531
LOP 247.07 VP 37.023 GAP 11.04 A2'P 89.89 TAL 170.06 TAP 69.28 RE4 95.63

GP 17.34 ZAL 62.67 ZAP 159.48 [T$ 53,03 ?AE 125.96 ETE 167.57 ZAC 119._2

OLA -26.38 RAL 287.04 RAO 6967.6 V1EL 11.666 PTH 2.05 VHP 7.344 DP4 -5.85

L-I TII,_ INJ LAT INJ LONG INJ RT ASC INJ AZlWTH INJ _IME PO CST TIM

IlL_'Z.60 13.48 338.36 147.64 115.14 11 56 44 522.6

5608.82 26;54 _77.22 15Z.06 100.25 16 18 18 52138.8

994.80 11.2"Z 324.89 146.49 117.89 12 45 54 354.8
545J.#5 29.03 251._) 152._ 97.46 J8 3 5 495J.9

899.92 6.81 318.fl6 143.83 123.58 13 2 28 299.9

5079.49 34.15 L_23.59 152._ 91.60 19 55 53 4479.5

OIFFKR1ENTI4L CORRECTIONS

TOE .0337 TRA 2.21917 TC3-5.5699 BAU 1.0976

ROE .2414 RRA -.2599 RC3 .2794 FAU .02860

rOE .2136 FR* 1.2188 FC3-1.6821 BSP 18L=Po4

BOE .2473 8RA 2.2170 8C3 9.5769 FSP -725

NI0-CCUR_E EXECUTION ACCURACY

SGT 5634.2 SC_ 603.1 SG3 Z09.8

R_T -.72_Y_ _ -.7116 RTF .9502

SGe 5666.3 1_3 ._ RJ3 -.9503

S41 5651.4 _E 411.4 THA 175.51

INC .5616 Vl 29.586

APO 151.26 V2 34.919

ETC 262.92 CLP-168._7

RAP 259.67 ECC 1.2423

IN] 2 LAT IN] 2 LONG

16.75 331.22

27.69 268,74
14.87 317.99

29.76 242.66

11.17 311.71

34.00 214.35

CRBI_ 0ETERMINATION ACCURACY

ST 1111.4 SR 383.3 SS 437.2

CRT -.2700 CRS -.1346 CST -.9163

LSA 1186.2 MS4 406.9 SSA 20.7

ELI 1116,8 £L2 367.3 ALF 174.03

LAUNCH 0ATE 54EP II 1970 FLIGHT TII4E 186.00 4RRIV4L 0ATE MAR 16 1971

H£LI(XENTRIC CONIC

RL 150.60 LAL .00

RP 108.96 LAP .37

RC 160.740 GL -2.41

PLANETCEENTRIC CONIC

C3 15.901 VHL 3.988

LNCH A?NTH LNCH TINE

9(},00 I1 14 6
90.00 15 26 19

I(30.00 12 13 49

I00.00 17 9 18

II0.00 12 40 20
110.00 18 59 16

DIFFERENTIAL CORI_ECTIONS

TOE .2164 TR4 2.4506 TC3-5.|804 BAU 1.10'_5

ROE .2441 RR4 -.2740 RC3 .2461 FAU .021_3_
FOE .2728 FR4 1.2698 FC3-1.4361 8& o 18L_0

BOE .3262 6R4 2.4658 6C3 5.1862 FSP -693

OISTANC£ 538.487

LOt. 347.85 VL 26.177 GAL 3.37 4ZL 90.37 HCA 262.40 S_44 123.20 ECC .22967 INC .3680 Vl 29.586

LOP 250.25 VP }6.983 GAP 11.42 4?P 89.95 TAL 168.55 TAP 70.95 RCA 94.90 APO 151.49 V2 34.907

GP 16.67 ?AL 60.06 24P 160.53 ET6 54.38 24E 125.84 ET£ 168.04 ZAC 119.27 ETC 263.53 CLP-169.80

OLA -24.65 RAL 289.66 R40 6567.6 VEL 11.717 PTH 2.06 VHP 7.545 0P4 -6.79 RAP 261.73 ECC 1.2617

L-I TIHE INJ LAT INJ LONG INJ RT 4SC INJ A?NTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

1256.93 9.46 346.19 150.03 116.81 11 35 3 656.9 12.99 339.28
5709.14 27.55 270.10 155.76 96.82 17 I 28 5109.1 28.21 261.49

1064.19 7.67 331.07 149.07 118.98 IZ 31 33 464.2 11.4_ 324.35

5377.11 29.57 245.90 155.99 94.62 18 38 55 4777.1 29.89 237.11

9t_1,00 3.73 3_.34 146.65 124.00 12 56 41 381.0 8.17 316,07
5033,07 34.18 219,96 156,19 89,46 213 23 9 4433.1 33.73 210.75

NI0-COURSE--EXK/.4JTION ACCURACY ORBIT DETERMINATION ACCURACY

_W;T 9672.2 _ 590.9 ,%3 202.5 ST 12139.5 SR 374.1 SS 468.9
RRT -.7101RRF -.6908 RTF .9499 CRT -.0943 CRS -.2193 CST -.9494

5702.9 R_3 .0179 RI3 -.9f_0 LS4 1290.0 MSA 397.7 SS4 19.7

SGI 5_7.8 _ 414,9 THA 175.75 ELI 1210.1 EL2 372.2 4LF 178.15

LAUNCH DATE ,._P IJ J970 FLIGqT 7INE 188.00 ARRIVAL DATE "MAR J8 J97J

HEL I(_ENTRI C CONIC

RL 150.60 LAL .00

RP 109.60 LAP .18

RC 162.826 GL -I .12

PLAN[TOCENTRIC CONIC
C3 17.273 _ 4.156

LNO_ A2_ITH LNCH TINE
g_.O_ 10 58 35

90.00 16 I 34

I00.O0 12 2 25

100.00 17 40 25

ll0.O0 12 35 3

IlO.O0 19 24 15

DIFFER_NTI4L CCR1R1ECT IONS

TOE .3762 TRA 2.7059 TC3-4.7953 6AU 1.10_5
ROE .2488 RR4 -.2875 _3 ,2172 FAU .02436

Fog .3233 FRA 1.3156 FC3-1._10 85P 18390
BOE .4511 _RA 2.7211 BC3 4.B002 FSP -669

0ISTANCE 544.0(0

LOL 347.85 VI. 26.136 GAL 3.90 A?l. g0.18 PICA 265.57 SNA IL_Z.96 ECC .23436

LOP 253.42 VP 36.943 GAP 11.81A?P 89.99 TAh 167.04 TAP 72.62 RC4 94.14

GP 16.06 7AL 57.57 TAP 161.51 ETS 55.93 ZA_ 125.82 ETE 168.48 74C 118.76

INC .1774 Vl 29.586

*PO 151.77 V2 34.896
ETC 264.13 CLP-170.72

OLA -_3.0| RAL 2'¢YZ.13 RAO 6967.7 VEL 11.775 PTH 2.08 _ 7.759 OPA -7.64 RAP 263.84 £CC 1.2B43

L-I TJI4[ INJ LAT INJ LONG INJ RT A,_ INJ A2't4TH INJ TINE PO CST TIM INJ 2 L4T ZNJ 2 LONG
1364.70 6.10 35_.32 152.72 117.71 11 21 19 764.7 9.76 345.56

5639.28 28.01 265.04 159.25 94.32 17 35 33 5039.3 28.32 256.39

11_B.66 4.52 3_.31 151.85 119.58 12 21 44 558,7 8.43 329.70

5320.56 29.80 241.71 159.37 92,43 19 9 5 4720.6 29.82 232.91

1056.31 .84_ 326._ 149.57 124.17 12 52 40 456.3 5.34 320.O6

4_95,67 34.1_ 217.04 159.38 87.73 _0 47 31 4395.7 33.43 _07,87
MID-COURS[ E_ECUTION ACCURACY ORBIT DETERNIN4TION ACCURACY

_T 5708.1 _ 579.4 S(,5 195.3 6T 1327.3 SR 366.6 SS 496.7

RRT -,6915 I_ -.6709 R1T .9502 CRT .0416 CRS -.2811 C$T -.9696

_6 5737.4 I;_3 .0143R13 -.9503 LS4 1412.8 M$4 382.6 SSA J8.8

S(,I _722.2 _2 A17.5 TH4 J75.96 ELI 1327.4 EL2 366.3 4LF .71

1554



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH GATE SEP 11 1970 FLIGHT TINE 19(].00 ARRIVAL CAT[ MAR 20 1971

HELIO(ENTRIC CONIC 0ISTA_F" §49.$88

RL 150.60 LAL .0(3 LOL 347.65 VL 26.096 GAL 4.45 ATL 89.99 HCA 268.75 SNA I22.72 ECC .23948 INC

RP 108.63 LAP -o0I LOP 256.EO VP 36.904 GAP |Z.21 ATP 90.00 TAL 165.54 TAP 74.28 RCA 93.35 4PO

RC 164.90(3 GL .07 GP 15.51 7AL 55.19 TAP 162.42 ET$ 57.6R 7AE 125.79 ETE 168.87 74C 118.28 ETC
PLANE TOCENTR|C CONIC

C) 18._159 VHL 4.345 CLA -21.47 RAL Z94.46 RA0 6567.8 V_L |1.842 PTH 2.10 VHP 7.986 DPA -8.41 RAP

• 0000 VI 29.586

I5Z.lO vz 34.885

264.74 CLP-171 .62

265.99 ECC 1.3104

LN(J4 A_NTH LN(_H TINE L-I T|NK INJ LAT
90.00 JD 47 24 1458.57 3.10

90.00 16 51 ZO 5586.42 28.E'2

I(30.00 I 1 53 56 |Z43.80 1.65

I00.00 18 7 28 5276.42 29.88

110.00 12 51 7 1127.25 -1.85

I10.00 19 46 47 4965.73 _4.01

0 IlrlrERENT|AL COm_EC TIONS

TOE .5246 TRA Z.9_J'Z TC_-4.4_95 BAU 1.1203

ROE .2562 RRA -.2997 RC3 .1939 FAU .02278

FDE .3619 FRA I .3530

80E .5839 _A 2.9743

LAUNO4 DATE SEP 11 1970

I'_L IOCENTR| C CONIC

RL 190.60 LAL .00

RP 108.66 LAP -.20

RC 166.961 GL 1.|4
PLANE TOCENTRIC CONIC

C5 20.686 W4L 4.548

LNO4 4_4TH LNCH TINE L-I T;NE |NJ I._T

90.00 lO 38 56 1543.SZ .56

90.00 16 57 19 5545.39 28.30

I00.00 II 47 _ 1322.43 -I .OZ

I00.00 18 31 30 _41,71 _,89

110.00 |Z 28 l| |194.75 -4.43

110.[30 20 7 14 4942,16 33.89
O IYFERENT|AL CO_I_C TIONS

TOE .7027 TRA 3.Z522 TC3-4.0325 _44J |.|162

• 2620 l_A -.3J44 _C3 .1670 FAU ,02050

F0£ ,dill FRA 1,40_4 IrC3 -,8612 81iP I8637

80E .7499 _A 3.2673 BC3 4.0359 FSP --6,?.4

/NJ LONG INJ RT AS_ INJ A214TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

357.59 155.58 118,16 I1 11 42 858.6 6.84 350.91

261.19 162.64 92.40 18 4 26 4986.4 28.26 252.52

341.00 154,77 119.85 12 14 40 643.8 ._._,61 534.45

256.43 J61.69 g0.70 19 55 25 4676.4 29.66 229.65

319._ 152.58 124.14 1249 54 527.5 2.64 325.77

214.71 162.57 86.55 21 9 52 4565.7 55.13 205.58

NI0-COURS[ E)_CUT|ON ACCURACY ORBIT 0ETERNINATION ACCURAC¢

SGT 5740.0 ._ _.5 $63 1BB,O ST 1441.1 SR 361.5 SS 516.4

RRT -._756 _ -.6523 RTI r .9514 CRT .1401 CRS -.3251 CST -.9812

FC3-J .8458 BSP 111835 S_ 57f_.0 RZ3 .0107 R13 -.9515 L_A 1529.1 NSA 368.1 SSA 17.8

_3 4.4456 FSP "_61 S_I 5751.8 SGZ 419.2 Tl,_ 176.16 ELI 1442.0 EL2 557.5 ALF 2.14

FLI_T TINE 19"Z,00 ARRIVAL DATE MAR 22 1971

OISTMK3E 555.069

LOL 347.85 VL L_6.0_6 GAL 5.04 ATL 89.B0 He4 271.92 _ IE"Z.48 ECC .24500 |NC .1986 Vl 29.586

LOP 259.77 VP 36.866 GAP J2,_1 421_ 89.99 TAL 164.03 TAP 75.95 RC_ 92.47 APO 152.49 V2 34.874

15.00 7_L 52.93 ZAP 163.l'8 £TS 59.66 F_E 125.75 ETE 1_69.23 2'AC 117.83 ETC 265.36 CLP-172.52

0LA -L_).03 RAL _._ RAO 6567.8 _EL 11.919 PTH 2.12 VHP 8.232 DPA -9.10 RAP 26_.16 ECC 1.5404

INJ LOqlG INJ RT _SC INJ A21ulTH INJ TIME

2.33 150.55 ll_,31 II 4 39

250.19 165._ gO.g0 18 29 45

$45,31 157,78 IIg,BB 12 9 29

135.85 165.99 89.35 19 58 51
333.51 155.fd_ 173.93 12 48 6

112._ 165.77 _5.Z8 21 29 57

NI0-O_J_JE E_ECUTIOM ACCURACY

SGT 5766.6 SGR 5_6.6 $63 181.7

• RT -.6554 I_F -.6334 RTF .9514

SC,B 5?93.4 _3 ,ODB7 RI3 -.9514

$GI 5778.2 _ 419.5 THA 176,56

INJ 2 LONG

355.69

249.53

338.79

2_7.07

327.30

203.79

O_IT DETERNII_TION ACCURACY
ST 1583.4 5R 353.5 ss 545.1

CRT .2255 CRS -.3670 CST -.9884

LSa 1675.0 N$A 351.1 SS4 17.1

EL! 1585,5 EL2 543.9 ALF 5.02

PO CST TIN INJ 2 LAT

943.5 4.15

4945.4 28.15

722.4 2.96
4641 .7 29.48

594.7 ..06

4342.2 52.87

LkUNCH C_T[ 54EP |1 1970

H£L IO(ENTRI C CONIC

RL 150.60 LAL .00

RP 108.69 LAP -.39

RC 169.007 GL 2.10

PLANE TO_ENTRIC CONIC

C3 22.7#5 VHL 4.773

LNK_J4 A_'MTH LNCH TINE

90.00 10 52 21

90.00 17 20 24

I_0.00 11 42 22

100.00 18 53 4

110.00 IZ 26 0

110.00 20 25 55

FLIGHT TIN[ 194.00

C1 STANCE 560.493

LOL 347.85 VL 26.016 GAL 5.66 ATL 89,61 H(_ 275.09 S_A

LOP 262.94 VP 36.829 GAP 13.10 47P 89.97 TkL 162.55 TAP

GP 14.53 74L 50.78 2AP 164.07 ETS 61.88 Z/_E 125.71 ETE

ARRIVAL CAT[ MAR 24 1971

122.25 £CC .25100 INC .5878 Vl 29.586

77.62 RC4 91.56 4PO 152.95 v2 34.864

169.56 ZAC 117.40 ETC 265.97 CLP-175.41

0L_ -18.68 RAL 298.72 RAO 6567.9 VEL 12.0_7 PTH 2.14 VHP

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A2_4TH INJ TIME

1622.09 -2.17 6.72 161.61 118.24 IO 59 23

5513.47 28.52 255.85 169.30 89.75 18 52 18

1596,12 -5,51 349.56 160.87 119.70 12 5 58

5214.68 29.85 233.84 169.27 88.29 20 19 59

1259.39 -6,87 536.92 158.79 123.57 12 47 0

4_4.18 55.79 211.49 168.98 84.46 21 47 59

8.494 _PA -9.70 RAP 270.57 ECC 1.3750

PO CST TIN INJ 2 LAT INJ 2 LONG

1022.1 1.62 .09

4913.5 27.98 247.20

796.1 .47 342.8A

4614.7 29.29 225.08

659.4 -2.41 3350.67

4524.2 52.6_ 202.44

OR_IT DETERt41NATION ACCURACY

ST 1708.4 5R 547.5 SS 565.7

CRT .2874 CRS -.5980 CST -.9926

LS4 1801.5 NSA 557.0 SS4 16.4

ELI 1711.4 EL2 532.2 ALF 3.48

_IFFERENTZAL CORRIECTIONS MI0-COU_SE E_ECUT|OM ACCURACY

TOE .R705 TR_ 5.545J TC3-5.6647 BAU 1.1172 SGT 57B8.5 _ 544.8 Em_3 175.2

ROE .2702 RRA -.3277 RC5 .1451FAU .01878 RRT -.6377 _r -.6155 RT! r .95L_'Z

r_E .4499 FRA 1.4462 FC3 -.7156 BSP 18757 S_ 5814.1 _3 .01_7 R13 -.9522
8OE .9115 BRA 3.5602 Be3 3._4_75 FSP -(-04 SGI 5799.0 Sr_ 418.9 THA 176.55

L_UNCH OATE SlIP 11 1970 FLI(J_T TIME 196.00 ARRIVAL OATE MAR 26 1971

I'_LIOCENTRIC CONIC D|STAK1E 565.855

RL 1_O._O LAL .00 LOL 347.85 Vl. Z5.977 GAL 6.31 AZL 89.42 tACA 278.26 SNA 12"Z._ £CC .25751 INC .5783 Vl 29.586
RP 108.72 LAP -.57 I.CP 2_6.11 VP 56.792 GAP 13.50 AZP 89.91 TAL 161.03 TAP 79.29 RC_ 90.60 4PO 155.44 V2 54.855

RC 171.059 GL 2.9_ GP 14.11 7/,4. 48.75 7AP 164.B0 £TS 64.37 7_E 125.66 ETE 169.86 2AC 116.99 ETC 266.59 CLP-174.SO

PLANETC_.[NTRlC CONIC

C5 25.195 VI4L 5.019 DLA -17.4| RAL _0_.67 RAO 65_,0 M[L 12.107 PTH 2.17 Vf-IP 8.775 OPA -10,25 RAP 272.60

LNC/_ A;_4TH LJqO4 TIME L-I TIME IN./ I.AT INJ I.CNG |NJ RTASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

90.00 1O 27 7 1695.B0 -4.54 10.84 164.74 117.98 10 55 25 1095.8 -.76

90.00 17 41 9 54_1.9_ 18.29 254.1_ 172.61 88.83 19 12 _k_ 4889.0 27.85
1_.0_ I! 38 _ 1465,90 -5,86 353,22 J_l,0l 119,37 12 2 48 865.9 -1.90

100.00 19 lZ 36 5194.11 _.BO 232.32 1"/_.56 87.49 20 39 10 4594.1 29.13

110,O0 12 14 Z5 1321.61 -9.20 340,23 161.97 123,0_ 12 46 27 721,6 -4,78

110.00 20 43 2 4911.16 53.69 210.4B |P'Z.Zl 83.87 22 4 55 4511.2 52.48

OIYFE_ENTI_L CO_qt[CTIONS NID-OOUI_J_ [Y_.CUTION ACCURACY

TOE 1.0423 TRA 3.8517 TC3-3.3|12 BALI 1,11_0 SGT _O5.9 SGR 53E.5 SG3 169.0

ROE .2794 _A -.340¢ RC3 .1253 r_U .01_06 _T -.¢R00 _ -.59_0 RTlr .9532

rOE .48(0 FR_ 1.4888 re3 -.5862 BSP I_q6_ S_ 5030.Z R_3 .0050 R13 -.9532

80[ 1.0791 8RA 5.8677 _C5 3.3155 _SP -585 S_1 5815.} S_2 417,1 THA 176.75

£CC 1.4146

INJ 2 LONG

a.2o

245.45
546.66

223.58

353.93

201.46

ORBIT 0ETER_INATION ACCURACY

ST 1826.9 SR 541.5 55 584.1

CRT .5566 CRS -.4258 CST --9951

LS_ 1921.0 N54 324.5 SSA 15.7

£LI 1850.6 EL2 321.0 4LF 3.72
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH OATE SEP 11 1970

HELIOCENTRIC CONIC
RL 150.60 LAL .00

RP 108.75 LAP -.76

RC 173.056 GL 3.76

PLANE TOCENTRIC CONIC
C5 27.954 VHL 5.287

LNC,H ArHTH LNCH TINE
90.00 10 22 56

90.00 17 59 57

100.00 11 35 11

1(90.00 19 _0 23

110.00 12 23 18

I10.00 20 58 45

FLIGHT TIN( 198.00 ARRIVAL OATE MAR Z8 1971

OISTANCE 571.145

L0L 347.85 VL 25.958 GAL 7.01AZL 89.23 H(A 281.43 SNA 12].79 ECC .26459 INC .7721 Vl 29.586

LOP 269.Z8 VP 36.756 GAP 14.09 AZP 89.85 TAL 159.55 TAP 80.98 RCA 89.56 APO 154.01 V2 34.846

GP 13,72 7AL 46.84 TAP 165.47 ETS 67.14 7AE 125.60 ETE 170.13 7AC 116.59 ETC 267.2D CLP-175.19

DLA -16.24 RAL 302.50 RA0 6568.1 V(L 12.220 PTH 2.20 VHP 9.077 OPA -10.69 RAP 274.84 ECC 1.4601

L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ A214TH INJ TIN[ t30 CST TIM INJ 2 LAT INJ 2 LONG

1765.61 -6.75 14.77 167.91 117.57 10 52 22 1165.6 -5.01 8.10

5470.75 28.26 252.73 175.91 88.17 19 31 8 A870.7 27.71 244.11

1552.46 -8.06 356.93 167.Z0 118.88 12 0 44 932.5 -A.15 350.33

5179.12 29.75 231.21 175.84 86.90 20 56 A2 4579.1 29.00 222.48

1381.75 -11.41 343.48 165.19 122.44 I2 46 20 781.7 -7.05 337.10

4gO2.60 33.63 L_09.82 175.46 83.48 22 20 28 4:102.6 32.36 200.8Z

DIFFERENTIAL CORRI[CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1.2171 TRA 4.17_0 TC3-2.9766 8AU 1.1151 SGT 5818.3 SGR 519.7 SG3 165.0 ST 1935.7 SR 335.8 SS 600.1

ROE .2896 RRA -.5529 RC3 .1075 FAU .01543 RRT -._2_ l_F -._O7 RTF .9545 CRT .3764 CRS -.4457 CST -.9967

FOE .5191 FRA 1.5512 FC5 -.4778 8SP 19011 _ 5841.4 RZ3 .0037 R13 -.9545 LSA 2030.5 NSA 512.7 SSA 15.1

BO[ 1.2511 6RA 4.1899 _3 2.9785 FSP -_65 _i_1 _.7 S_Z 414.2 THA 116.91 ELl 1940.0 EL2 310.4 ALF 5.85

LAUNO.I DATE SIEP 11 191'0 FLIGHT TINE ZO0.O0 ARRIVAL DATE NAR 30 1971

PELIC_ENTRIC CONIC
RL 1_0.60 LAL .OO LOL 347.85 VL

RP 108.78 LAP -.gA LOP 272.45 VP

RC |75.059 GL 4.47 GP 13.36 7AL

PLAN[T(XENTRIC CONIC

C5 31.122 VHL 5.579

LNCH AZ_4TH LNCH TINE

90.00 10 19 33

_q3.00 18 17 3

I00.00 11 32 40

I00.00 19 46 37

110.00 12 22 33

110.00 21 13 14

DIFFERENTIAL CCRRI[CTICNS

TOE 1.3972 TRA 4.5142 1C3-2.65_J _ 1.1074

ROE .3007 RRA -.3644 RC3 .0914 FAU .0|386

FOE .5506 FRA 1.5741FC3 -.3854 8SP 19152

80[ 1.A292 BRA A.5289 9C3 2.f_15 FSP -548

0ISTANCE 576.353

25.899 GAL ?.74 A_.. 89.03 Hr,.A 284.59 _4A 121.57 ECC .27232 INC .9697 Vl 29.586
36.720 GAP 14.63 AZlP 89.?6 TAL 158.09 TAP 82.68 RCA 88.46 APO 15A.67 V2 34.837

45.04 ZAP I_.(_ ITS 70.20 ZAl[ 125.52 ETE 170.39 7AC 116.21 ETC 267.82 CLP-176.07

DLA -15.14 RAL 304.22 RAO 8_.2 V(L 12.349 PTH 2.23 VHP 9.403 DPA -11.08 RAP 277.09 ECC 1.5122

L-I TIN[ INJ LAT INJ _ INJ RT A.T_ INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LCI_G

1832.18 -8.83 18.56 171.13 II?.Ol 10 50 5 1232.2 -5.14 11.83

5457._Z 28.23 251.79 179.21 87.70 19 48 I 4857.9 27.61 2A3.18

1596.29 -10.14 .52 I70.43 118.27 11 59 16 996.3 -6.28 553.86

5169.04 L=Jg.71 230.46 179.I2 86.51 21 12 47 4569.0 28.91 221.75

1440.04 -I3.52 346._ 168.44 121.70 12 46 35 840.0 -9.25 340.Zl

4896.06 33.60 _.47 178.72 83.28 22 34 52 4298.| 32._0 200.48

NIO-_ [_CUTICIN ACCURAC_ ORBIT DETERNINATION ACCURAC_

,%T _25.5 SCAq _.0 SG3 157.2 ST 2035.5 SR 330.0 55 614.6
RRT -.5840 IMF -.5633 RTF .9560 CRT .4098 CRS -.4652 CST -.9978

SC_ 5847.4 _3 .0027 RI3 -.9560 LSA 2130.A NSA 301.9 SSA 14.5

SGI 5833.0 _2 410.2 THA 177.08 ELI 2040.1 EL2 500,5 ALF 5.89

LAUNCH DATE SEP 11 1970 FLIGHT TIN[ 202.00 ARRIVAL DATE APR 1 1971

0ISTANCE 581.467

LOL 547.85 VL 25.861GAL 8.53 AZL 88.83 HCA 287.76 5HA 121.55 ECC .28075 INC 1.1753 vl 29.586
LOP 275.61VP 56.686 GAP 15.21AZP 89.64 TAL 156.65 TAP 84.A0 RCA 87.28 APO 155.42 v2 34.8_9

GP 1].04 7AL 45.34 ?AP I66.62 (TS 73.58 ZA( 125.44 (T( 170.65 ?AC 115.83 ETC 268.45 CLP-176.97

0LA -14.13 RAL 305.83 RAO 6568.4 V(L 12.495 PTH 2.26 VHP 9.755 DPA -11 .4l RAP 279.55 EGG 1.5721

L-I TIN[ INJ LAT INJ LONG INJ RT A.f_E INJ AZNTH INJ TIME PO EST TIN INJ 2 LAT INJ 2 LONG

1895.99 -10.78 22.2_ 174.38 116.54 10 48 25 1296.0 -7.16 15.43

5449.84 28.21 251.20 182._} 87.40 20 3 50 4849.8 27.55 242.60

1657.75 -12.10 4.04 173.70 117.54 11 58 17 I057.7 -8.32 357.29

5163.31 29.68 230.03 182.41 86.29 21 27 3A 4563.3 28.85 221.33

1496.65 -15.52 349.85 171.73 120.84 12 47 2 896.7 -11.32 3A3.26

4897.17 33.59 209.40 181.99 83.24 22 48 11 4297.2 32.29 L=_O.AI

HELIOCENTRIC CONIC

RL 150.60 LAL .00

RP 108.80 LAP -I.1_

RC 177.047 GL 5.10

PLANETOCENTRIC CONIC

C5 54.761 VHL 5.89_

LNCH ATNTH LNCH TINE

90.00 IO 16 49

90.00 18 52 40

I00.00 11 30 39

100.00 20 1 31

110.00 12 22 5

110.00 21 26 34

OIFFKRENTIAL CCRgI[CTIONS NI0oC(_M_E [_CUTION ACCURACY

TOE 1.5819 TRA 4.8714 TC3-2.36_0 8AU 1.0967 _T 5827.4 S_R 491.7 SG3 151.6
ROE .3127 RRA o.3749 RC3 .0769 FAU .01235 RRT -.5653 RRF °.5456 RTF .9577

FOE .5803 FRA 1.6179 FC3 -.3075 8SP 19315 SG8 5848.1RZ3 .0019 R13 °.9578

8(31[ 1.6125 8RA A.8858 8C3 2.3643 FSP -533 SGI 5834.0 SG2 405.1 THA 177.26

CR_IT DETERMINATION ACCURACY

ST 2124.9 SR 324.1 SS 6_7.7

CRT .4383 CR5 -.4827 (ST -.9985

LSA 2220.1NSA 291.7 SSA 14.0

ELI 2129.7 EL2 290.7 ALF 5.90

LAUNCH OAT[ SEP 11 1970 FLIGHT TINE 204.00 ARRIVAL DATE APR 3 1971

01STM_E '_6.470

9.37 42'L 88.62 HCA 2g0.92 SNA 121.13 ECC
H[L IOCENTRI C CONIC

RL I_0._=_0 LAL .O_ LQ. 347,B5 VL 25.824 GAL

RP 108.83 LAP -| .29 LOP 278.78 VP 36.653 G_P ]5.84 AZP 89.51 TAL 155.23 TAP 86.15 RCA
RE 179.021 GL 5.66 GP 12.74 7AL 41.76 ZAP 167.09 (TS 77.27 7_JE 125.34 (T( 170.86 7AC

OLA -13.19 RAL 307.35 RAD 85_8.5 V(L 12.662 PTH 2.30 VHP 10.136 OPA
PLANETOC(NTRIC CONIC

C3 38.948 _ 6.241

LNCH A2MTH LNCH TIN[ L-I TIN[ INJ LAT
90.00 I0 14 35 1957.35 -12,61

90.00 18 46 57 5445.9_ L:_.20

100.00 II 29 3 1717.07 °13.94

100.00 20 15 10 5161.47 29.67

110.00 12 21 51 1551.71 -17.42

110,(30 21 349 52 4899.59 33.61

DIFFERENTIAL CORRI[CTIONS

TOE 1.7737 TRA 5.2491TC3-2.08_0 8AU 1.0862

ROE .3256 RRA -._43 RC3 .0639 FAU .01088

FOE .6093 FRA 1._34 FC3 -.2417 8SP 1_177

_OE 1.8035 BRA 5.2631 8C5 2.08_ FSP -518

.28999 IN_ 1.58A0 Vl 29.586
86.01APO 156.26 V2 5A.822

115.45 ETC 269.04 CLP-177,87

-11.67 RAP 281.61 ECC 1.6410

INJ _ INJ RT A_ INJ A214TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

25.81 177.66 115.56 IO 47 12 1357.3 -9.07 18.95

250.92 185.78 87.26 20 17 43 4846.0 27.52 242.52

7.48 176.99 116.71 lI 57 40 1117.1 -I0.25 .64

E'_9.gO I85.69 86.22 21 41 11 4561.5 28.85 221.19

3_2.99 175.04 119.89 12 47 43 951,7 -15,51 546,28
209.59 185.26 83.35 23 0 31 4299.6 32.32 200.59

NIO-O_MS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT _824.3 SGR 476.4 SG3 146.2 ST 2205.1SR 518.1 SS 640.2

RRT -.5457 RRF -.5273 RI"F .9597 CRT .4636 CR5 -.A991 CST -.9989

SC_ _843.8 R_5 .0014 R13 -.9597 LSA 2300.9 NSA 281.9 SSA 15.4

SGI 5830.1 _2 3_.9 THA 177.45 ELI 2210.! EL2 281.2 ALF 3.89
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE SAEP 11 1970

P_L I(XENTRI C CONIC

RL 150.60 LAL .00

RP 108.85 LAP -1.46

RC 180.980 GL 6.16

PLANE TCX_ENTR| C CONIC

C3 43.779 _ 6.617

LNO< A;_MTH LI_H TINE

gO.O0 10 lZ 46

go.D0 19 0 Z
100.00 11 27 48

1_.00 20 27 42

110.00 12 21 48

I10.00 21 50 11

FLIGHT T|NE _6.00 ARRIVAL DATE APR 5 1971

C1 STANCE 591.346

LOL 347.85 VL 25.787 G4L 10.26 AZL 88.40 N(A 294.08 ,_4 120.92 ECC .30012 IN(; 1.6038 Vl 29.586

LOP 281.94 VP 36.620 GAP 16.53 ATP 89.35 TAL 153.84 TAP 87.92 RC4 84.63 APO 157.21 V2 34.815

GP 12.46.74L 40.28 ZAP 167.48 ETS 81.30 7AE 125.2Z ETE 171.07 7AC 115.08 ETC 269.6fl CLP-ITB.TR

DL4 -12.32 RAL 308.76 RAD 6568.7 VlEL 12.851 PTN 2.34 VHP 10.551 0P4 -11.87 RAP 283.87 ECC 1.7205

L-I TJNE INJ LAT ]NJ LONG INJ RT ASC INJ A_q,ITH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2016.49 -14.32 29.31 180.95 114.69 10 46 23 1416.5 -10.87 22.33

5445.81 28.19 2_0.91 189.05 87.85 20 30 48 4845.8 27.5Z 242.31

1774.42 -1fl.67 10.86 180.Z9 115.79 11 57 L_ 1174.4 -12.07 3.91

5163.12 29.68 230._ 188.96 86.28 21 53 45 4563.1 28.85 221.31

1605.30 -19.2| 3_6.11 178.38 118.83 12 48 33 1005.3 -15.21 349.27

4205,00 33.65 210.01 188.54 83.59 23 11 56 430fl.0 32.40 ZOI .00
O IFFERIENT IAL CORI_[CT IONS

TO[ 1.97_8 TR4 5.6504 TC3-1 o82_ BAU | .06g0

ROE .3394 RRA -._Y'Z! R(:3 .0521 FAU .(X)943

F0E .638| FRA I .7113 FC3 -.1865 BSP 19G_5

eOE 2.002_ _A 5.6640 BC3 1.8264 FSP -_O3

LAUINO4 DATE SIP 11 19/'0

HELIOCENTRIC COIl(:

RL " 190.60 LAL .00

RP 108.87 LAP -1.63

RC 182.925 GL 6.61

PLANE TOCENTRIC COil(:

C3 49.371 _ 7.02_

LNO4 AZNTH LNO'I TINE
90.0O 10 11 18

90.00 19 12 1

100.00 I1 26 49

100.00 20 39 II

110.00 IZ 21 55

110.00 ZZ 0 36

NJO-COURSE E_CUTION ACCURACY

SGT _17.5 SGR 420.3 SG3 141.1

RRT -.5247 IN" -._079 RTF .9618

_35.4 R_J .0011 RI5 -.9618

SGI _Z2.5 SGZ 591.5 THA 177.61

FLIGHT TINE Z08.00

O I STMIQE _J6.070

LOL 347.85 VL 25.750 GAL II.E5 A2L 86.|7 NCA 297.24 SNA 120.72 ECC .311Z6

LOP 285.10 VP 36.389 GAP 17.27 A2P 89.16 TAL 152.50 TAP 89.74 RCA 83.14
GP 12.20 ZAL 38.91 ZAP 167.79 ETS 85.65 7AE 125.07 ETE 171.27 ZAC 114.71

DLA -11.52 RAL 510.07 RA0 6_.8 VEL |5.066 PTH 2.38 VHP 11.005 DPA -12.01
L-I TINE INJ LAT INJ _ INJ RT A_d_ INJ A2MTH INJ TIN[ PO CST TIN

2073.5T -15.92 32.75 18d.25 113.75 10 45 51 1473.6

5449.02 ZS.Z0 ZSI .14 1_'Z.50 87.37 20 42 SO 4849.0

1829.9_ -17._ 14.19 185.61 114.18 11 57 19 1229.9
5167.90 29.70 230.37 19_.Zl 86.47 _ 5 19 4567.9

1657,46 -20.89 559._ 181.73 117.69 12 49 30 1057.5

4915.13 35.71 210.65 191.82 83.96 23 L_ 29 4313.1
DIFFERENTIAL COmiC TIONS

TO[ 2.1835 7RA 6.0M5 TC3-1._844 _tU 1.046Z

ROE .3540 RRA -.39_. RC3 .0417 Ir,4_J .0079_
FOE .6674 FR_, 1.7_.5 FC5 -.1399 8SP 19C_8

BOE 2.2120 BRA 6.0915 _3 1.5850 FSP -487

ORBIT 0ETERNINATION ACCURACY

ST 2276.8 SR 311.8 SS 652.6

CRT .4866 CRS -.5148 CST -.9993

LSA 2373.4 NSA 272.2 SS4 12.9
ELI 2282.0 EL.2 271.8 4LF 3.87

ARRIVAL DATE APR 7 1971

IN( 1.8346 Vl 29.586

APO 158.29 V2 34.809

ETC 270.24 CLP-179.72

NI0-O_R_ ENECUTION ACCURACY

SGT _0_.5 SI_ 445,4 SG5 136.2
RRT -o_O"_ I_F -.487| R1T .9640

S_ _8_3.4 RZ3 .0010 R13 -.9640

SGI 5810.8 SG2 383.1 TNA 177.79

RAP 286.11 ECC 1.8125
INJ 2 LAT INJ 2 LONG

-12.57 25.66

27.54 242.54
-13.80 7.13

28.90 221.66

-17.02 352.24

32.51 901.61

DIGIT DETEI_INATIOI ACCURACY

ST 2340.4 SR 305.3 SS 665.5

CRT ._079 CRS -.5304 CST -.9995

LSA 2438.1 NSA 262.7 SSA 12.5

ELI 2345.6 EL2 262.4 ALF 3.84

LAUNCH 0ATE SAEP !I 1970

HELIOCENTRIC CONIC

RL I_0.00 LAL .00

RP 108.88 LAP -1.79

RC 184.854 GL 7.00
PLANET(_ENTRIC CONIC

C3 55.867 VHL 7.474

LN(.J4 A_4TH LN_N TINE

9_.00 10 10 6

90._3 19 22 57

I00.00 11 26 3

100.00 20 49 41

I10.00 12 LP'Z 4

110.00 _ 10 9

FLIGHT TINE 210.00 ARRIVAL DATE APR 9 1971

DISTANCE 600.613

LQI. 347.85 VL 25.715 GAL 12.27 AZL 87.92 N(A 300.40 SNA 120.52 ECC .32355 INC 2.0788 Vl 29.586

LOP 288.27 VP _6.559 GAP 18.08 A_P 88.95 TAL 151.20 TAP 91.60 RCA 81.52 APO 159.51 V2 34.804
GP 11.97 2AL 57.63 7AP 168.01 ETS g0.26 74[ 124.91 ETE 171.47 ZAC 114.34 ETC 270.83 CLP 179.33

DLA -10.78 RAL 311.29 RA0 6569.0 V[L 13.313 PTH 2.43 VHP 11.502 DPA -12.10 RAP 288.33 ECC 1.9194

L-I TIN[ INJ LAT INJ LONG INJ RT A_ INJ ATNTH INJ TIN[ PO CST TIN |NJ 2 LAT INJ Z LONG

2128.65 -17.39 36.11 187.55 112.70 lO 45 34 1528.6 -IA.17 28.9Z

5455.23 28.Z'Z 251.60 195.52 87.60 20 53 52 4855.2 27.59 242.99

1883.61 -18.78 17.47 186.92 115.69 11 57 26 1283.6 -15.42 10.29

5175.51 29.73 2]0.94 195.44 86.76 22 15 57 4575.5 28.97 222.22

1"_8.16 -L=_.46 2._ IBS.0B I16.&7 12 50 3_ 1108.2 -18.73 355.18

4923.71 33.78 211.45 195.07 84.44 23 32 13 4323.7 32.64 902.40

OIFFERENTZAL CCRRI[C T |ONS

TO£ 2.4071 TRA 6.5377 TC3-1.3569 6AU 1.013_

ROE .36_S RRA -.4OZZ _C3 .0324 F_U .006_0

FOE .6978 FRA 1.8179 FC3 -.|007 B,%o 19767

E_3( 2.4353 _RA 6.5_00 8C3 1.3573 FSP -471

NID-COURS[ E_ECUTION ACCURACY CR_IT DETERNIN_TION ACCURAC_

._T 5_1,9 _ 4Z5.6 SG3 131.6 ST 2_98.1SR 298.5 SS 679.3

RRT -.4774 _ -.4642 R7F ._ CRT .5288 CRS -.5462 CST -.9996

_O7,5 R2_ .(X]09 RI3 -.9666 L,_ 2497.4 NSA 255.0 SS4 12,D

SGI 579_.4 _ 575.7 TH4 177.98 ELI 2403.3 EL2 252.8 ALF 3.81

LAUNCH D4TE SEP 11 19"/'0 FLI_T TINE 212.0D ARRIVAL DATE APR 1! 1971

HELI(_ENTRIC CCNIC

RL 1_0.60 LAL .00

RP 1049.90 LAP -1.95
RC 186.768 GL 7.35

PL4N[TCCENTRIC COLIC

C3 63.447 _IL 7.9_5

LNCH A;_ATH LNCH TIN[

gO.O0 10 9 7

go.00 19 32 54

100.00 11 25 27

100.00 20 59 15

110.00 12 _

110.00 2_ 18 52

OI STANCE _O4.942

LOL 347.85 VL 25.68_ GAL 13.dO ATL 87.66 14CA 303.55 SMA 1L_.32 ECC .33714 IN(: 2.3392 VI 29.586

LOP 291.43 VP 36.550 G4P 18.26 AZP _.7| TAL 149.97 TAP 93.52 RCA 79.76 APO 160.89 V2 34.799
GP 11.75 7N. 36.46 TAP 1_.|5 ETS 9_.16 Z_E 124.71 ETE 171.66 7AC 113.98 ETC 271.40 CLP 178.35

OLA -10.11R_. 512.48 _ 6_.2 _I[L |5.5_4 PTH 2.48 VHP 12.049 DPA -12.13

L-I TIN[ INJ LAT INJ _ XNJ RT AS_ [NJ A2NTH [NJ TIN[ PO (ST TIN

2181.75 -18.76 39.41 190.83 111.61 10 45 29 1581.8

5464.14 28.25 252._ 198.71 87.92 21 3 58 4864.1

1935.48 -20.17 20.70 120.22 112.54 11 57 43 1335.5

5185.65 29.77 23|.6_ 12_.65 87.16 22 25 41 4585.7
1757._9 -23.92 5._0 |8_.43 115.18 12 51 57 1157.4

49_6.51 33.86 212.44 |9_.50 85.02 25 41 9 4336.5
DIFFERENTI4L C_q_q[CTI(3N.q

TDIE 2.6452 TRA 7.0316 TC3-| ,1470 6AU .9752

• _862 RRA o.,IO35 RC3 .0243 F_MJ .0049_

FOE .7_RX_ FR4 1.8784 FC3 -.0679 BSP 19729

BO£ 2.6732 gR4 7.0431 8C3 1.1473 FSP -455

NI0-OOUR_ E_ECUTION ACCURAO'

SGT 5775.4 SGR 407.0 SG3 127.3

RRT -.44_ _ -.4385 RTF .9692

SGB 5789.8 RZ3 .O01O R15 -.9692

•S_I 5778.5 SC_ 365.5 THA 178.18

RAP 290.53 ECC 2.0442

INJ 2 LAT INJ 2 LONG
-15.66 32.11

27.66 243.63

-16.94 13.39

29.06 222.96

-90.33 358.09

32.80 203.37
ORBIT OETERNINATION ACCURACY

ST 2449.3 SR 291.6 SS 694.7

CRT .5492 CRS -.5626 CST -.9997
LS4 2550.9 N._ 243.2 SSA 11.5

ELI 2454.6 EL2 243.1ALF 3.78
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUNCH 0ATE SEP 11 1970

I,_[L IOCENTRIC CONIC

RL I §0.60 LAL .00

RP 108.91 LAP -2.10

RC 188.667 GL 7.66

PLANE T(X[NTRZC CONIC

C3 72.337 VHL 8.50_

LNCH ATMTH LNCH T114[

90.00 10 8 19

90.00 19 41 54

I00.00 11 15 0

100.0_ 21 ? 55

1 IO.OO 12 22 37

110.00 22 26 46

FLIr3.1T TIME 214.00

LOL 341.85 VL

LCP 294.59 VP

GP 11.55 2AL

DI STAI_E 609.009

25.646 GAL 14.64 AZL 87.58 HCA 306.71 ,_A

36.502 GAP 19.94 ATP 88.43 TAL 148.80 TAP

35.40 ZAP 1_.15 ETS 100.27 ZAE 124.47 ETE

ARRIVAL 0ATE APR 13 1971

120.13 ECC .35222 INC 2.6194 Vl 29.58b

95.51 RCA 77.82 APO 162.44 v2 54.795

171.85 ZAC 113.61ETC 271.96 CLP 177.34

OLA -9.31RAL 313.45 RA0 6369.4 VlEL J3.917 P/H 2.54 VHP 12.653 OPA

L-I TINE INJ LAT INJ _ INJ RT AS( |NJ A214TH INJ TIN[

2232.85 -20.01 42.64 194.07 110.47 I0 45 32

5475,48 ZB.27 253.07 Z01.84 88.34 21 15 9

1_5.48 -21.44 23.87 193.48 111.34 11 38 5

51_.07 29.81 231.61 201.?7 87.64 L_Z 34 33

1805.04 -25.27 8.41 19|.75 I13.83 IZ 5E 42

4951.28 33.94 Z13.59 201.49 85.69 23 49 18

DIFFERENTIAL CORRECTIONS M|O-CCUR_E E_CUTION ACCURACY

rOE 2.9OIO 7RA 7.5655 TC3 -.9521 eAU .9209 367 5757.Z SGR 387.6 S_3 123.3

ROE .4041 RRA -.4017 RC3 .0174 rAU .00337 NRT -.4183 _ -.4091 R1T .9710

FOE .7646 FRA 1.94_ FC3 -.0403 8SP 19593 _ 5770,3 RZ$ .0012 R13 -.9720

80[ 2.92gO 8RA 7.5761 8C3 .9523 FSP -434 8G| 5739.5 _ 551.9 THA 178.38

-12.12 RAP 292.69 ECC 2.1905

PO C$T TIM INJ 2 LAT INJ 2 LONG

1632.8 -17.04 35.22

4875.5 27.74 244.45

1385.5 -18.55 16.44

4598.1 29.16 225.87

IL_05.0 -21.83 .98

4351.5 32.97 204.48

ORBIT O£TERNINATION ACCURACY

S7 E495.0 SR 284.4 SS 712.0

CRT .5699 CRS -.5799 CST -.9998

LSA 2599.7 NSA 233.3 $SA 11.0

ELI 2500.3 EL2 233.2 ALF 3.75

LAUe,)04 DATE SEP 11 19"/'0 FLI_,4T TINE Z16.00 ARRIVAL DATE APR 15 1971

H_LI_ENTRIC CCNIC 0ISTMAQE $1Z.7e0

RL 150.60 LAL .00 LQ,. 347.85 VL 25.615 GAL 13,N AZt. 8?.OSHCA 309.86 _AA 119.95 ECC .36901 INC 2.9234 Vl 29.586

RIP 108.92 LAP -2;24 LOP297.75 VP _.476 GAP 2J.0_ AZP l18,J3 TAL 147.72 TAP 97.58 RCA 75.69 AFO J64.21 v2 G34.791

RC 190.549 GL 7.93 GP 11.57 7Ak 54.44 7AP 168,0_ ETS |05.33 7N[ 124.19 ETE 172.05 2AC 113.25 ETC 272.50 CLP 176.28
PLANETOC[NTRIC COliC

C3 81.824 VHL 9.|010LA -8.N RAL 314,38 RAO $_d).6 _I[L 14,289 PTH 2.60 VHP 13.325 OPA -12.07 RAP 294.81 ECC 2.5631
LNO'I A2MTH LNCH TINE L-I TIN[ INJ tAT INJ _ INJ RT A_K: INJ A2t4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

go.OO 10 7 40 L_PBI .83 -21.14 45.79 197.25 10_J.29 10 45 42 1681.8 -18.32 38.25

90.00 19 49 f17 5488.99 _B.Z9 254.(_ BD4.90 88.83 21 _1 26 4889.0 27.83 245.45

100.O0 11 24 343 2033,51 -L_Z._O _.97 1_.¢_ II0,I0 11 58 32 1433.5 -19.66 19.41

100.00 Zl 15 40 5Z12.54 29.84 233.(_ IE04.85 _.21 LP_ 42 33 4612.5 29.28 224.95

llO.OO 12 L_ 58 18_.99 -26.50 11.45 1_.02 112.43 12 53 47 1251.0 -23.22 3,82

110.00 L_ 53 52 4967.83 34.02 _14.B7 1_04.fR 86.45 _3 56 40 4367.8 33.15 _5.7_

OIFFE/qENTIAL CCtiR[CTICI_ NI0-(_LJI_J[ [_CUTION ACCURACY OR1BIT DETERNINATION ACCURACY

TOE 3.1773 TRA 8.1447 TC3 -.77|9 _ .8548 SGT 5757.8 _ 367.7 ,_3 119.5 ST 2555.4 52 277.2 SS 751.8

ROE .4236 RRA -.3959 R¢3 .01J6 F_J .00165 RRT -.3_|9 _ -.37_10 R1T .9748 CRT .5912 CRS -.5984 CST -.8998

FOE .8021 FRA 2.0191 FC3 -.0171 8_P 19316 SG_ 5749.6 R_3 .0015 RI3 -.9749 LSA 26114.0 MSA 225.1 $SA 10.6

8OE 5.2054 BRA 8.1544 _C3 .7710 FSP -413 861 5759.5 SG2 339.7 THA 178.59 ELI 2540.7 EL2 223.1 ALF 3.73

LAUNCH 0ATE SEP 11 1970 FLIGHT TINE 218.0_ ARRIVAL CAT[ APR 17 1971

HELIO(ENTRIC CCNIC CISTAN(E 616.119

RL 150.60 LAL .0(} LOL 547.85 VL 25.582 G4L 17.47 AZL 86.74 H_A 313.02 SNA 119.77 ECC .58775 INC 3.2568 VI 29.586

RP 108.93 LAP -2.38 LOP 300.9J VP 36.451 GAP 22,25 ATP 87.78 TAL 146.75 TAP 99.76 RCA 73.35 APO 166.22 V2 34.789
RC 192.414 GL 8.17 GP 11.19 ZAL 53.59 TAP 167.82 ETS 110.87 2AE 125.85 ETE 172.24 ZkC 112.88 ETC 275.03 CLP 175.17

PLAN[TOCENTRIC CCNIC

C3 95,274 VHL 9,761DLA -8.48 RAL 31_,20 RAO 65_,9 V_L 14,718 PTH 2,66 VHP 14,074 DPA -11.98 RAP 296,88 ECC 2._680

LNC.H ATNTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG |NJ RT AS(: INJ A_NTH INJ T_NE PC) C$T TIN INJ 2 LAT INJ 2 LONG

go.OO 10 7 8 2328.56 -22.16 48.83 Z00.36 108.09 10 45 56 1728.6 -19.48 41.18

90.00 19 57 4 5504,46 28.31 255.19 207,88- 89.40 21 28 48 4904.5 27.93 246,55

100.00 11 24 22 2079.41 -23.64 29.9_ 199.62 108.85 11 59 1 1479.4 -21_.85 22.29

100.OO 21 22 31 5228.85 29.87 234.g0 207.85 88.84 22 49 40 4628.8 29.59 ?-26.12

110,00 12 23 14 1895.07 -27.61 14.40 1_.23 111.01 12 54 49 1295.1 -24.50 6.60

110.00 _ 40 8 4_5.95 _4.09 216.29 Z0T.M 87.28 24 3 14 4385.9 33.34 207.12

DIFFERENTIAL CORreCTIONS NIO-CQJRS[E_CUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE 3.4758 TRA 8.7751 TC3 -._d364 O_J .7724 SGT 5717.1 _ _hi?.4 SG3 115.9 ST 2570.0 SR 270.0 SS 754.5

.4449 RRA -.3_55 RC3 .006_ FAU-.OO[3_I I_T -.3_ Am" -.3344 RTF .9777 CRT .6134 CRS -.6183 CST -.9999

FOE .8431FRA 2.1016 FC3 .0019 BSP 18939 _ 5727.7 _ ,(3018 R13 -.9777 LSA 2683.6 NSA 212.8 SSA 10.1

60£ 3.5041 _A 8.7835 8(:3 ._64 FSP -391 S6I 5718.3 86_ 316.7 TNA 178.82 ELI 2575.4 EL2 212.8 ALF 3.71

LAUNO4 DATE SlIP 11 1970 FLIG_4T TIN[ Z'_0.00 ARRIVAL DATE

P_LI(XENTRIC COMIC OlSTM_IE 6|8.994

RL 150.60 LAL .00 LQL 347.85 VL 25.552 GAL 19.11 A21,. 86.37 PICA 516.17 SNA 119.61 EgO .40875 INC 3.6262 Vl 29.586

RP 108.94 LAP -2.51 LOP 304.08 VP 36.418 GAP _J.$l AZP 87.38 TAL 145.90 TAP 102.07 RCA 70.72 _PO 168.50 V2 34.787
RC 194,261 GL 8.37 GP 11.03 7AL 3Z.INS 7AP 167,46 [TS |16.Z'_ 7AE 123,44 [TE 172.44 2AC 112.52 ETC 273.53 CLP 174 .DO

PLANETOCLrNTRIC CONIC

C3 110.159 V_. lO,a_ 0L._ -_.0_ _ 315,91 RaO 6S'/O.J V_L |§.Z|3 PTN 2.73 VHP 14.916 0PA -11.87 RAP 298.88

LNC_ A_TH LNO4 TINE L-I TINE IN,/ LAY |NJ _ |N./ RT AS(: |NJ AZMTH I.NJ T[N_ P() CST TfM INJ 2 LAT

go.O0 IO 6 40 2372.83 -L_3.07 31.76 _03.36 10_.89 10 46 13 1772.8 -20.54

go.00 20 3 12 3321,71 _!,31 _Ii.46 Z|0.73 g0.O3 El 35 13 4921.7 28.02
100.OO 11 24 7 21_'_.N -24.37 3_._1_ _.#3 IO7.58 11 59 30 1523.O -21.93

I00.00 21 29 _ fl_46.81 29._9 234_.23 210.74 89.55 _ 55 52 4646.8 29.51

II0.00 12 23 29 1937.07 -_9._0 17._ 1_1.33 109.57 12 55 46 1337.1 -25.66

JJO.OO _ 45 33 5OO5.4_ ._I.14 217.8| _IO.M _.18 24 8 58 4405.5 33.51

01FFEIq[NTIAL _CTICNS NI0.._OUIKNJ[ [_ECUTIOM ACCURACY

TOE 3.8001 TRA 9.4_31 1¢3 -.4349 9MJ ._ 9GT _3.3 _ 3L_.9 .%3 112.6

FOg .8_1 iRA 2.1940 FC3 .017_ BSP 18404 !_ 5/'04.7 _ .00_1 RI3 -.9_06

80E 3.8289 8RA 9.4?03 _:3 .4549 FSP -3_I _1 3696.1 _ 315.0 1H4 179.05

APR 19 1971

ECC 2.8129

fNJ 2 LONG
44.00

247.80

25.08

227.45

9.31

208.62

ORBIT OETERNINATION ACCURACY

ST 2598.9 Sit 263.1 SS 780.4

CRT .636_ CRS -,6398 CST -.9999

LSA 2718.7 NSA 2132.4 SSA 9.6

ELI 2604.3 EL2 202.4 ALF 3.71
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. S, 1970)

LAUNCN DATE S£P 12 1910 FLIGHT TIN[ ?0.00 ARRIVAL 0ATE NOV 21 JgT0

I_LIOC[NTRIC COLIC D|STANC[ JT5.59|

RL 150.56 LAL .00 L(3L _4a.82 VL 25.146 GAL -5.65 AZL g0.TZ HCA 75,80 SI4A 117.91 ECC .29266 |NC .T162 VJ 29.594

RtP 107.91 LAP -.69 LOP 64.62 VP 36.525 GAP -16.33 AZP g0.18 TAL 194.01 TAP 269.81 RCA 83.&0 APO |52.41 V2 35.1|7

RC 41.191 GL -5.66 GP -IZ.OJ 2AL 114.37 ZAP 12.04 ITS gO.15 7AlE 155.40 IrTI[ 338.75 74C 89.54 ETC 260.86 CLP .74
PLANE TCX_ENTR| C (_ON; C

C3 Z4.1gZ VHL 4.919 DLA -ZZ.42 RAL 231-07 RN) 6568,0 VI[L 11.065 PTH 2.16 _ 10.276 OPA -32.Z13 RAP 240.26 ECC 1.3981

LNCH ATNTH LNCJ4 TIN[ L-I TIN[ ;NJ LAT INJ LO_ INJ RT ASC INJ _?IATH INJ TII4[ PO CST TIN INJ 2 "AT INJ 2 LONG
gO.D0 6 42 5_i 1474.19 Z.60 3_18.46 g6.ZJ 118.11 7 ? 29 874.2 6.35 351.79

gO.OO 12 2 14 56gO._1 27,69 L_I.TS 104.111 g6.16 13 37 4 50g0.6 28.26 260.14

100.00 ? 47 53 1164,49 ,95 341,13 _,_ J19,118 B 8 57 664.5 4.92 535.60

100.00 13 39 56 53?5.54! 19.57 245.?9 104.3e 94.56 15 9 32 4"/75.6 29.89 237.00

110.00 8 Z'Z Z3 1156.35 -Z.M 33|._J0 ge.115 124.07 11 41 39 556.3 1.53 325.19

110.00 15 21 56 5056.48 34.111 _J'Z|.'_D 104.(_ g0.54 16 46 12 4456.5 33.f111 212_,56

DIrlr[R[NTIAL CGIM[¢TI(_I_ NI0-.C_I_ (_CUT|OI ACCURACY ORBZT OI[TEI_INATION ACCURACY

TO[ .14M TRA -,48|3 TC3 ,3_J3 _AU ,1_5 SGT _Y,9 _k'dE 444,11 SG3 _.,? ST 251,6 SR 415,5 SS 60,5

ROE -.3563 RRA -.0350 Re3 -.1467 FAU _C_$3 IMT -.LNJ_ _ .301_ RTF -.C_30 CRT -.6525 CRS -.2726 CST .8517

KO[ -.01_ IrRA .1543 FC3 -.gaJ30 B-qP JIIg$ SQm 853.1 RL_ -.0537 R!3 .6760 LSA 4SA.0 MS_ 181.8 SSA 21.3

801[ .3_il _ .ql45 11C3 .39?3 FSP -194 SGI ?4|.1 SG_ 4_,6 THA IC_.82 ELI 453.2 EL2 174.8 ALF 115.64

LAUNCH OAT[ _P 11 1970 FLIGHT TINE ?E.00 ARRIVAL DATE NOV 23 1970

H[L |OC[NTRIC COIJC 0I STA_I[ 181.313
_J.M AZL gO._ _ 79.01 SI_

RIP 107._ LAP -.51 U0P 67.84 VP M.?IS GAP -|S.L_ /l_ SO.t0 7AL IS_J.O5 TAP

RC 43.2[_ GL -Z.79 _P -IZ.?Z 7AL |16J_ 7&P 1£,10 ITS 110.34 74£ 153._ [11[
_t:_,_TOCLrNlWIC CCNIC

C3 ZZ,042 WA. ,t.6_J Ot.A -21.1"/' _ 2L_.61 RdO _J117._) _ 11.976 PTH _.13 WAP
LNO_ A_ITH LNO_ TIN[ L-J TIN[ IN| L/IT ZNJ _ 114.1 RT AS(: INJ

go.00 6 21 0 I_O9._ 1.411 .44 g_.84 I111.EI!

go.DO 12 16 31 560_.gO _.14 2q_.gO I(]O.SG 93.16

100_0 ? J_ O !_1)3.56 -.03 343./_ g_4)1 119.119

100.00 13 48 1£ 5301 .M L'_.115 JMO.L_ 100.64 91.M

110.00 g 5 50 1174._0 -3._J $3£.44 0_.?Q 124_[31

II0.00 13 L_ 411 4fI_3.19 34_|1 _|il._ 100.61 117.6E
O| IrlrI[RE:NT JAL C.Oli_CT|GN_

TI_ .1507 I'_ -._1_ TC3 .4443 IMU .141T

-.3371 _A -.N RC_ -,1113? ir/lu aSS)

FiX .0009 I_A .14d3 Ire3-1 .IL_J! &.qP

80[ ._ _IRA .4631 _ .4110_ irSlp °_1

119._ [CC .27_89 IN(: .5159 V| 29.594

274.0? RCA 86.02 APO 152.56 v_ 39.129

337.9D 7_C 88.93 £TC 261.05 CLP -1.38

9.691 OP4 -33.17 RAP 241.28 [CC | ._628
IN| TIN[ PO CST TIM IN| 2 LAT IN| 2 LONG

6 46 9 go9,6 5,23 355.79

13 46 1 _10_. 9 2_.30 254.24

? 49 33 693.4 3,94 337.19

IS 16 34 4701.4 19.76 231 .AS

11 ZS 33 574.3 .84 366.23

16 49 56 42;93.7 33.40 E07.68

ORBIT 0£TI[RMINATIOi ACCU_,CY

ST 25_o5 SR 412,9 SS 54.3

CRT o.6730 CRS .0576 CST .6239

LS_ 455.3 MSA 1_t0.Z SS_ 23.0

ELl 455.Z 111.2 173.4 ALF 117.10

NO-(_UR_ [I[CUTION ACCURACY

S_7 137.0 _ 453.0 SG3 9_.6

NRT -.L_M _ .3449 RT_ -.M31
M_.2 RL_J -.049_ R13 .6970

S_J n4.s sr, z 411.4 Tm 165.39

LAUNCH DATE SIP 12 1970 FLIGHT TIME 74.00 ARRIVAL OAT[ NOV 25 1970

HELIOCENTRIC CONIC DISTANCE 189.167

RL 150.56 LAL ._0 LOL 348.8_ VL 25.737 GAL -5.68 A_q. g0.32 HCA 82.24 S_4 1_.59 ECC .26645 INC .3197 V| 29.594

RP 107.84 LAP --.52 LOP 71.06 VP 56.888 GAP -14.14 AZIP gO.04 TAL 196.14 TAP 27B.38 RCA 88.46 APO 152.72 V2 55.|41

RC 44.254 GL -1._2 GP -|3.5| 7AL 117.72 74P 13.96 ETS 71.66 74E 151.33 ETE 336.91 74C 88.25 [TC 261.24 CLP -3.56
PLANE TOC(NTRIC CONIC

C5 ZO.2SO V_L 4.500 OLA -19.79 RAL _J_.15 RA0 6567.8 VI[L 11.g01 PTH 2.1| VHP 9.137 DPA -34.19 RAP 242.23 ECC 1.3333

LNCH A_ITH _ TIll[ L-| TIN[ |NJ LAT INJ _ INJ RT ASC INJ A714TH INJ TIN[ PO CST TIN |NJ 2 LAT INJ Z LONG

g_.o0 5 59 3 154_.35 .21 2.f_ _9.67 11_.32 6 24 31 948.3 3.99 3135.96

go.oO 12 ZE 48 5530.37 _.32 ZS?.Og 96.99 90.35 13 54 59 4930.4 28.06 248.43

100.00 ? 7 51 1316.34 -1.15 345.53 /18.91 119.87 7 29 57 726.3 2.83 339.01

IO0.00 13 56 41 5167.61 19.87 234._0 96.g_ 88.79 15 23 49 4627.ff 29.3_ 216.03

1_0.00 7 49 ? 1196.98 -4.51 333.63 _6.112 123.91 8 9 4 597.0 -.03 327.41

1_0.00 15 31 54 49_9.?3 33.111 211.g_ 96.71 84.71 16 54 4 4329.7 32.72 Z02.85
OIFF[RI[NTIAL _CTI(3N_ MID-CCXJRS[ £XECUTICN ACCURACY

TO[ .1319 TRA o.4_5 TC3 .5009 BAU .1487 SGT 7711.9 SGR 461.0 SG3 103.1

ROE -.51gO RRA -.05_5 Re3 -.Z157 FAU .03061 lit -.3115 _ .5613 RTF -.6861
F'O[ .0_gO IrRA .13El FC3°1.3093 8SP 1971 S_ g05.1 RL_ -.O784 R13 .?041

80[ .3456 8RA .ASC_ 11C3 .5494 FSP -245 561 797.7 SGZ 427.11 TIM 165.21

IL_UNC_ DATE SIP 12 19?0 FLIGHT T|I_ 76.00

I'_LIOCI[NTRIC C.(_IIC 0][STAN([ |_og6J
m. 1_O.56 L_L .OO LOL 348.87. VL ZS.94_ G_L o3.72 _ZL g0.13 _ 115.46 Sm

RIP 107.81 LAP -.13 LOP 74.111 VP 37.047 GAP o13._11 A_P go.0l TAL 197.16 TAP
RC 45.43_ CA. -.76 GP -14.39 2AL 119.45 7AP 15.411 [TS _l._J 241[ 149.56 [TIE

PLANI_(X:I[NTRI C _GNIC

C3 111.762 VHL 4.331 0LA -111._0 RAL Z16.?1 RN) 6567.11 (L 1|.11311 PTH 2.10 I_P

LNO_ Azwr_ L.qC_ TIN[ L°I TIN[ INJ I.AT IN./ _ INJ RT AS¢ INJ lZI, II"H INJ TIME

gO.OO 5 37 12 15g0.34 -1.15 4.g4 86.71 1111.30 6 3 42

gO.O0 12 33 7 5452.21 _.21 151.38 93.53 117.49 14 3 59

100.00 6 47 36 1563.16 -2.40 _4?.SS 86.01 119._10 7 10 Z0
100.00 14 5 24 5154,63 19.64 J_9._J9 _3.44 115.95 15 31 18

110.00 ? 31 59 1_4,11 -5.54 335,_ Ikl.0_ I13.79 ? 52 23

110.00 15 3? 30 qlM.45 33.3_ ZO?.OS g_.M 111.117 16 58 37

01FF[RI[NTJAL C.Cm_CTI(_N_ Nl_ Irll[Q_r|ot ACCURACY

TO[ .1159 TRA -,43OB TC3 ._1_ _ .16111 SGT _01.S SGR 41_.4 SG3 115.6

NO[ -.3011 RRA -.0613 RC3 -.21_ IrAU .03313 RRT -.3M5 _ .42_ RT1F" -.1_6;_

FOE .05_16 FRA .1213 FC3°1.511111 11SP 2159 SG_ 930.6 R_ °.01103 R13 .7266

BO[ ,31_4 BRd _L351 BC3 .6449 FSP -ZB3 561 11L_.4 SC_ 427.9 THA 163.54

ORBZT 0£TEleAINATION ACCURACY
ST 250.1 SR 406.9 SS 59. S

CRT -.6333 CRS .5259 CST .2321
LSA 444.0 NSA 184.5 $SA 25.0

ELl 443.4 I[L_ 177.6 ALF 115.69

ARRIVAL DATE NOV 27 1970

121.80 ECC .25523 IN(: .1259 Vl 29.594

282.72 RC4 90.71 APO 152.88 v2 35.152

335.79 74C 87.46 ETC 261.42 CLP -5.81

8.614 0PA -35.27_RAP 243.09 ECC ].3088

PO CST TIM INJ 2 LAT INJ 2 LONG
990.} 2.64 358.32

4_52.2 27.57 242.77

?63.2 1.59 341.03

4554.6 2_.77 2ZO.TO

624. I -1.06 32_ .83

42_.4 31.84 195.13

ORBIT OET[RNIN_TJON ACCURAC_

ST 245.7 SR 399.2 SS 75.0

CRT -.6301CRS .T926 CST -.|281

LSA 437.9 MSA 181.3 SSA 27.2

ELl 434,R EL2 175.2 ALF 115.66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5, 1970)

LAL_K:H OAT£ S4EP 12 1970

HEL1C_ENTRZC CONIC
RL 150.56 LAL .00

RP 107.77 LAP .06

RC 46.738 GL .40

PLANETC_[NTRIC CONIC

C3 17.5)3 VHL 4.187

LNO'_ 4_NTH LNCH TII4E
gO.O0 5 1540

go.O0 12 43 30

100.00 6 27 31

I00.00 14 14 19
110.00 7 14 49

11D.00 15 43 31

FLIGHT TII,_ 78.00 ARRIVAL CkTE NOV Z9 1970

01STANCE 202.754

LOt. 348.82 VL 26.140 GAL -5.76 AZL 89.94 HCA 88.68 SMA 122.91 ECC .24518 INC .0629 Vl 29.594

LOP 77.51 VP 37.192 GAP o12.33 AZP 90.00 TAL 198.40 TAP 287.09 RCA 92.79 4PO 153.06 V2 35.163

GP -15.35 ?AL 121.17 ZAP 17.33 ETS 58.16 ZAE 147.96 ETE 334.49 ZAC 86_57 ETC 261.58 CLP -8.13

0LA -16.71 RAL 225.31 RA0 6567.7 VEL 11.786 PTH 2.D8 VHP 8.120 DPA -36.42 RAP 243.84 ECC 1.2886

L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ A2'NTH INJ T|NE PO /ST TIM INJ 2 LAT INJ 2 LONG

1635.24 -2.60 7.45 84.00 118.21 5 42 55 1035.2 1.20 .82

5375.68 27.86 245.81 90.25 84.72 14 13 6 4775.7 26.84 237.29

1403.37 -3.76 349.76 83.36 J19.68 6 50 55 803.4 .22 343.23

5082.78 29.18 224.10 90.09 83.21 15 39 2 44_2.8 27.93 215.52

1255.20 -6.71 336.69 81.53 1Z3.60 7 35 44 655.2 -2.25 330.45

4803.72 32.61 2OZ.29 89.47 79.14 17 3 35 4203.7 30.77 193.55

OIFFERENTIAL CC_glECTIONS MI0-COURS[ EXECUTION ACCURACY CRBIT 0ETERNIN4TION ACCURACY

T0E .1167 TRA -.4101 TC3 .6649 8AO .1744 SGT 823.9 SGR 486.6 SG3 129.6 ST 238.0 SR 388.2 SS 101.6

ROE -.2829 RRA -.0646 RC3 -.3342 FAU .03395 RRT -.4080 _ .48_w_ RTI: -.7238 CRT -.6176 ORS .9127 CST -.3537

FO[ .0952 FRA ,1044 FC3-1.7749 8SP 2337 Sr_ 936.9 RZ3 -.0843 R13 .7474 LSA 430.3 HSA 177.9 SSA 29.8

80E .30EO 8RA .4152 BC3 .7442 FSP -326 SGI 856.0 SC_ 427.6 THA 161.75 EL! 421 .5 EL2 172.4 ALF 115.26

LAUNCH DATE SA[P 12 1970

14ELICX_ENTRIC CONIC

FLI_4T TINE 80.00 ARRIVAL CATE CEC 1 "1970

DISTANCE Z09.541

RL 150.56 LAL .00

RP 107.74 LAP .26

R( 48.130 GL 1.65

PLANETC_ENTRZC CONIC

C3 16.526 VHI. 4.085
LNCH A2'NTH LNCH T]NE

go.DO 4 54 36

9O.00 12 54 1

ZOO.DO 6 7 47

100.00 14 23 31
I10.DO 6 57 50

110.DO 15 49 37

DIFFERENTIAL COllECTION5
TOE .1047 TRA -.3911 TC3 .7426 8AU .1863

ROE -.2639 RRA -.0682 RE3 -.40(X) FAU .0_J(_

FO[ .1408 FRA .0859 FC3-2.0462 65P 2493

BOE .2840 _A .3970 8C3 .8435 FSP -373

LOt. 348.82 VL 26.313 GAL -3.81 A2'L 89.74 HC.A 91.9J £_44 123.96 ECC .236213 INC .2555 V! 29.594

LOP 80.73 VP 37.324 GAP -11.44 ATP g0.01 TAL 199.55 TAP 291.46 RCA 94.68 APO 153.24 V2 35.17A

GP -16.43 ;PAL 122.85 ZAP 19.45 ETS 53.12 Z_E 146.54 ETE 333.02 ZAC 85.57 ETC 261.72 CLP -10.55

OLA -15.04 RAL _23.98 RAO 6367.7 VKL 11.743 PTH 2.07 VHP 7.656 OPA -37.65 RAP 244.47 [CO 1.2720
k-1 TINE INJ LAT INJ L.(_NG INJ RT ASC INJ A2'14TH INJ TINE PC) (ST TIN INJ 2 LAT INJ 2 LONG

1682.71 -4.12 10.11 81.57 118.04 5 22 38 1082.7 -.34 3.47

5300.93 27.17 240.42 87.18 82.08 14 L_ 22 4700.9 25.90 232.02

1446.57 -5.21 352.13 80.97 119.48 6 31 53 846.6 -1.24 545.60

5012.50 28.50 218.97 86.97 80.59 15 47 3 4412.3 26.91 210.53

1289.80 o8.01 338.53 79.25 123.34 7 19 19 689.8 -3.57 332.16

4741.84 31.72 197.68 86._ 76.55 17 8 59 4141.8 29.55 189.15

NI0-COJRS[ E)_CUTION ACCURACY CR6IT 0ETERNINATION ACCURACY

SGT 843.8 _ 504.0 SG3 145.2 ST 226.8 SR 373.3 SS 137.6

RRT -.4572 I_F .5370 RTF -.7383 CRT -.5903 CRS .9586 CST -.4652

S_ 962.9 /_3 -.0919 R13 .7661 LSA 422.2 NSA 174.5 SS4 32.7

SGI 885.1 .SG2 427.3 THA 159.83 Er,.,l 402.5 EL2 169.8 ALF 114.33

LAUNCH OATE SlIP 12 1970

HELIOCENTRIC CONIC

RL 150.56 LAL .00

RP 107.71 LAP .45

RC 49.661GL 2.98

PLAN[ TOCENTR; C CONIC

C3 15.707 VHL 3.963

LNCH AZNTH. _LI_H TINE
90.00 -4 34 7

90.00 13 4 43

1OO.00 5 48 31

100.00 14 32 59

110.00 6 41 I0

110.0(9 19 56 90

FLIGHT TIN[ 82.00 ARRIVAL 0ATE 0EC 3 1970

01STANCE 216.321

LOL 348.82 VL 26.468 GAL -_.85 AZL 89.55 HCA 95.13 SNA 124.92 ECC .Z2822 INC .4478 Vl 29.594

LOP 83.96 VP 37,443 GAP -10.58 ATP 90.04 TAL 200.68 TAP 295.82 RCA 96.41 APO 153.43 V2 35.184

GP -17.62 7AL 124.A6 ?AP 21.82 ETS 48.96 ?A[ ]45.29 ETE 331.33 ZAC 84.43 ETC 261.83 CLP -13.08

0LA -13.29 RAL 222.76 RAO 6567.6 VEL 11.709 PTH 2.06 VHP 7.221 0PA -38.97 RAP 244.94 ECC 1.2585

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PC) CST TIM INJ Z LAT INJ 2 LONG

1732,43 -5.70 12.90 79.44 117.78 5 2 59 1132.4 -1.94 6.24

5228.08 26.48 235.23 84.37 79.59 14 31 51 4628.1 24.78 226.98

1492.36 -6.74 354.69 78.88 119.19 6 13 24 892.4 -2.79 348.12

4943.38 27.64 214.03 84.12 78.13 15 55 23 4343.A 25.72 205.76

1327.46 -9.42 340.55 77.25 123.01 7 3 18 727.5 -5.00 334.24

A_1,04 _0.68 193.25 83.26 74.12 17 14 51 4081.O 28.19 184.94

OIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY ORBIT 0ETERHINATION ACCURACY

TOE .Ogo7 TRA -.3737 TC3 .8124 BAU .1975 S_T 860.2 S_R 526.0 SG3 162.5 ST 212.8 SR 354.0 SS 181.3

ROE -.2437 RRA -.O720 RE3 :.4739 FAU .04249 RRT -.5054 RRF .5933 RTF -.7495 CRT -.5450 CRS .9748 CST -.5050

FOE .1963 FRA .O658 FC3-2.3418 8SP 2634 S(_ 1008.3 R_3 -.1026 R13 .7830 LSA 416.0 MSA 170.8 554 35.6

806 .26_31 8RA .3805 8C3 .9405 FSP -426 5_1 913.1 SG2 427.6 THA 157.68 ELI 377.7 EL2 167.2 ALF 112.87

LAUI_H 0ATE S_EP 12 1970 FLIGHT TIN[ 84.00 ARRIVAL DATE DEC 5 1970

H_ELIOCENTRIC CONIC 0ISTANCE 123.0_
RL 150.56 LAL .DO LOL 348.82 VL _.607 GAL -5.gO AZL 89.36 H(A 98.36 SHA 125.79 ECC .22116 IN(: .6421 Vl 29.594

RP 107.68 LAP .64

RC 51._63 GL 4.39

PLANETOCENTRIC CONIC

C3 15,049 VHL 3.879

LNC.H A2'NTH LN_ T_N[
90.00 4 14 _0

9(3.O0 13 15 39

I00.00 5 29 53

100.(_ 14 42 48

lID.DO 6 25 0

II0.00 16 4 I0

0IFFERENTIAL CORR[CTICNS

TOE .0747 TRA -.3583 TO3 .871fl BAU .2080

ROE -.2216 RRA -.0760 RC3 -.5_64 FAU .04625

FOE .2636 FRA .0448 FC3-2,6608 8SP 2731

BOE .2339 eRA .3663 BE3 1.0340 FSP -485

LOP 87.19 VP 37.350 G_P "-9.77 ATP g0.09 TAL 201.79 TAP 300.15 RCA 97.97 APO 153.62 v2 35.193

GP -18.93 74L 123.96 ?AP 24.44 ET$ 45,50 ?_E 144,20 ETE 329.39 7AC 83.16 ETC 261.91CLP -15.73

OLA -11.48 RAL LP21.65 R_O 6367,6 VEL 11.680 PTH 2,05 VHP 6,815 DPA -40.39 RAP 245,24 ECC 1,2477

L-I TIN[ INJ LAT INJ _ |NJ RT ASC |NJ A2'NTH INJ TIN[ PC) CST TIN INJ _.LAT INJ 2 LONG
1784.10 -7.33 1_.82 77.62 117.43 4 44 4 1184.1 -3.60 9.13

3197.15 23.52 2]0.26 81.85 77.28 14 41 37 4557.2 23.51 222.17

1540.39 -8.32 357.37 77.09 118.81 5 55 33 940.4 -4.41 350.76

4878.11 26._d3 L_9.30 81.58 75.84 16 4 4 4276.1 24.40 201.20

1367.78 -10.gO 342.72 75.53 122.60 6 47 47 767.8 -6.53 336.36

4621.48 29.49 189.0_ 80.62 71.87 17 21 12 4021.5 26.73 180.92

MI0-(.OIJRSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 872.4 SGR 353.8 SG3 181.6 ST 197.1 SR 329.4 SS 232.4
RRT -.5510 RRF .6496 RTF -.7578 CRT -.4748 CRS .9793 CST -.4939

1033.3 1_3 -.1161 R13 .7988 LSA 414.7 HSA 167.0 SSA 38.3

SGI 940.1 SG2 428.8 THA 155.24 ELI 346.7 EL2 164.8 ALF 110.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCH DATE SEP IZ 1910 FLIGHT T|NE 86,00 ARRIVAL DATE DEC 7 1970

HELIOCENTRIC CONIC

RL 150.56 LAL .00

RP 107.65 LAP .8Z

RC §Z.948 GL 5.87

PLANE T(XENTRZC CONIC

C3 14.530 VHL 3.BI2

LN(J4 ATNTH LNCH TINE

90.00 3 $5 IB

9O.OO 13 26 55

100.00 5 11 55

100,00 14 53 0

110.{30 6 9 23

110.O0 16 IZ !

DISTANCE ZZ9.842

LOL 348._Z VL 26.731 GAL -5.94 tZL 89.16 _CA 101.59 SNA

LCP 90,42 VP 37,646 GAP -8,98 4FP 90,17 TAL 202,85 T4P

GP -20.4Z 7AL 127.33 TAP 27.29 I:'TS 4Z.SB 2'AE 143.24 ETE

126.59 ECC .21493 INC .8394 Vl 29.594

_04.45 RCA 99.38 Af_ 153.80 V2 35.202

3Z7.17 7AC 81.73 ETC 261.96 CLP -18.51

CLA -9,63 RAL L_0,68 RAD 6567,6 VEL 11,658 PTH 2,05 VHP 6,438 OPA -41,92 R4P 245,33 ECC 1,2391

L-| TII4E INJ LAT INJ .LONG INJ RT AE_ INJ 4ZMTH INJ TINE PO CST TIN INJ 2 LAT INJ E LONG

1837._0 -9.00 |8.87 76.1E 116.96 4 25 56 1237.5 -5.31 12.13

5088.10 24.39 LPZS.SZ 79.64 75.16 14 51 44 4488.1 22.12 217.58

15g0.35 -9.95 .19 75.61 118.33 5 38 25 990.4 -6.09 353.53

4810,48 25.43 Z04._ 19,32 73,74 16 13 11 4210.5 22.96 196,85

1410,38 -12,46 343.04 74,1Z lZZ,09 6 32 54 810,4 -8,13 358,62

4563,22 28,19 184,99 78,31 69,81 17 28 4 3963.2 f5,18 117,11
DIIrFERENTIAL CO_IqECT ICNS

TD[ .056Z TRA -.3464 T(3 o9132 I_kU .2174

ROE -.1967 RRA -.0799 RC3 -,64"11 FAU ,0_7

FOE .3455 eRA ._46 FC_-2.9_1 psP zB2o
BOE .ZO46 8RA .3555 BC3 1.1192 FSP -547

LAUNCH DATE SEP 12 1970

HEL IOCFNTRIC coqIC

RL 150.56 LAL .00

RP 107.63 LAP 1.01

RC 54.70? GL ?.42

PLANETOCENTRIC CONIC

C3 14,131 W4t. 3.759

LNO_ A_41H LN(.H TINE

90.00 3 37 3

9O.0O 13 38 35

100,00 4 54 d0

100.00 15 3 39

110.00 5 54 25

110,00 16 20 24

DIFIrERENTI4L CORreCTIONS

TOE ,0405 TRA -.3332 TC3 ,9476 BAt) ,ZZSI

ROE -.1691 RRA -,0843 RC3 -,7487 FAU ,05473
FOE ,4389 FRA .0015 FC3-3,3532 9SP 1957

.1738 BRA .3437 K3 1 .L=_76 FSP -620

NlO--_ E_ECUTION ACCURACY

SGT 871.9 SGR 587.9 SG3 _02.3

RRT -._!93 _ .lg33 RTF -.7615

SCe 1056.5 RZ3 -,1334 RI3 .8132

•f_l 963,9 _ 432,6 THA 152,47

FLIGHT Title 88,00

Ol STANG[ 236,578

OI_IT 0ET[RNINATION ACCURACY

ST IB0.? _ 298.3 SS 291.4

CRT -.3615 CRS .9786 CST -.4292
LSA 422.0 NSA 163.8 $SA 40.1

ELI ]08.3 EL2 163.0 ALl: 107.34

A_IVAL DATE DEC 9 1970

LOL 348,82 VL 26,841 GAL -5,98 ATL M,oj6 HC.A 104,83 Sl4A

LCP 93,65 VP 37,732 GAP -1t,23 ATP _,27 TAL L_33,86 TAP

GP -22,04 7AL 1LP8,54 ZAP _,38 ET$ 40,04 7NE 142,_8 ET[

OLA -7,74 RAIL 219,85 RN) 6567,6 VE.L 11,641 PTH 2,04 VHP 6.090 OPA -43,56 RAP 245.17 ECC 1,2326

L-Z TIN| INJ LAT ZNJ L_NG INJ RT AS_ |NJ AZNTH ;NJ T;HE PO (:ST T|N INJ 2 LAT INJ 2 LONG

1892,47 -10,f_ ZZ,O3 74,93 116,38 4 8 36 1292,5 -7.05 15,23

]020.81 23.15 Z_o,g_ /7.75 73.22 15 2 16 44L_0.8 _0.63 213.21

1642.06 -11.60 3.15 74.43 117.74 5 LP'Z 2 1042.1 -7.80 366.41

4746.44 24.14 _00.46 7"f,41 71.81 16 L_ 45 4146.4 21.43 1g_.71

1455.00 -14.06 _47._1 73.0_ 121,48 6 18 40 855.0 -9,79 341 .O1
4_06.27 L_.79 181.15 76.33 67.93 17 35 ]0 3906.3 23.55 173.48

NID-OOUR_ EXECUTION ACCURACY ORBIT DETERNIN_TION ACCURACY
SGT 879.7 SGR 632,5 SG3 _25.4 ST 167.1 SR 261.1 SS 354.3

RRT -.f297 R_F .7555 R1T -.7652 CRY -.2359 CRS .9734 CST -.3521

SG_ 10_3,5 1_3 -,1457 R13 ,8297 LSA 441,0 NSA 159,5 $SA 40,9

SGI 992,0 SGZ 435.7 _ 149.04 ELI 265,8 EL2 159,5 ALF 103.53

127.]0 ECC .Z0947 IN(: 1.fl417 Vl _9.594

308.69 RCA 100.64 APO 153.97 V2 35.210

324.63 2'AC 80.13 ETC 261.96 CLP -21.45

LAUNCH C_TE S4[P IZ 1970

HELIOCENTRIC CONIC

RL 150.56 L_L .00

RP 107.60 LAP 1.19

RC 56.533 GL 9.04

PLANETOCENTRIC CONIC

C3 13.835 VHL 3.7213

LNO4 ATMTH LN_H TINE

90.00 3 19 34

90.00 13 _0 44

100.00 4 38 I0

100.00 15 14 49

!10,00 5 40 6

110,130 16 Z�ZZ

FLIGHT TINE 90.00 ARRIVtL DATE DEC 11 1970

0I STANCE 243.Z95

LOL 348.82 VL Z6.938 GAL -6.02 47L 88.75 HCA 108.06 SNA

LCP 96.89 VP 37.809 GAP -7.50 47P 90.59 TAL 2'04.80 TAP

CP -ZS.B3 ?AL IZ9.56 74P 55.70 ETS 37.79 74E 141.60 ETE

127.95 ECC .20469 INC 1.2502 Vl Z9.594

312.86 RC_ 101.76 APO 154.14 v2 55.218

321.73 ?AC 78.35 ETC 261,91CLP -_4.56

DLA -5.B1RAL 219.18 R4D 6567.5 VEL 11.628 PTH 2.04 VHP 5.7?3 DP4 -45.33 RAP 244.72 EC[ 1.2277

L-I TINE INJ LAT INJ LONG |NJ RT ASC INJ A_TH INJ TIN[ PC, CST TIN INJ 2 LAT INJ 2 LONG

1948,91 -12,36 25,32 74,08 115,68 3 52 3 1348,9 -8,81 18,44

4955,07 21,79 Z16,64 76,18 71.45 15 13 19 4355,1 19,05 ;E09,03

1695.38 -13.Z7 6.21 73.61 117,05 5 6 25 1095,4 -9.54 359,41

4683,85 L_,75 196,33 75,82 70,07 16 52 53 4085,8 19.82 188.75

1101.44 -15.69 350.12 ?2.23 120.77 6 5 8 9(11.4 -11.49 343.52

4450.53 25._1 177.49 ?4.69 66.L_Z 11 43 33 3850.5 21.88 170.OZ

OlFfERI[NTIAL COR_[CTIOIqS MIO-_OUIF_ EXECUTION ACCURACY ORBIT DETERNIN_TION 4CCURACY

TOE .0238 TRA -,3240 TC3 ,_6 _tU ,2_81 SGT 872,6 SGR 686,7 SG3 _49,8 ST 156,4 SR _15,6 SS 424.5

RC_ -,1368 RRA -.0884 RC3 -,8590 FAU ,0_8 RRT -,658_ I_F ,_018 RTr -,7631 CRT -,0579 CRS ,9623 CST -,2299

rOE .5499 rR4 -.0191 FC3-3.7157 8SP ]051 _6 |110.4 RZ3 -.1589 R13 .8457 LSA 474.3 NSA 156.? $SA 40.1

80E ,IXq9 8RA .3358 _3 I,ZS?Z F_ _ $61 1018.4 S6Z 442.7 1)44 145.08 ELI 216.0 [I.2 155.8 4LF 95.05

LAUNCH DATE S4EP IZ 1970 FLIGHT TINE 92,00 ARRIVAL DATE DEC 13 1970

I_ELI_ENTRIE CCNIC DISTANt[ 249._

_L 150.56 LAL .00 LOL 348.82 ML L_7.024 GAL -'_.05 AZl. 68.53 HCA 111.30 Stt_ 128.52 ECC .20055 IN(: 1.4665 Vl 29.594

RP 101.58 L4P 1.37 LCP 100.13 VP 37,876 GAP -6.81 ATP g0.53 TAL 205.67 TAP 316.96 _C4 102.74 APO 154.29 v2 35.225
RC 58.419 GL 10.74 GP -25.80 _AL 110._ _AP 37.26 Er$ _.72 _AE 140.85 ETE 518.44 _AC 76.38 £TC 261 .Bl CLP -27.86

PLANE TOCENTRIC CONIC

C3 13,631 VHL _,69_ OLA -_,86 RAL 218,_ RAO 6_67,5 V_L |1.620 PTH 2,04 W4P 5,486 OP4 -47,_ RAP 243,9_ ECC 1,2_45
LNGH A2MTH LNCH TI_ L-I TJN[ |NJ |.AT |NJ LONG INJ RT AS_ INJ AZMTH INJ TJNE PO C$T TIM INJ 2 LAT INJ 2 LONG

90,00 3 Z ]0 _G06.85 -14.05 28.74 75.54 114.84 3 36 17 1406.9 -10,58 21.78

90,00 14 3 27 4890.64 Z0.33 212.47 74.93 69.86 15 24 58 4290.6 17.41 205.02

100.00 4 L='Z 22 I?_O,L=_ -14,95 9,43 Y5,10 116.19 4 51 32 1150,3 -11,31 2,53

100.00 15 _6 36 462_,44 Zl,Z7 |92,37 74,55 68,48 16 43 39 4022,4 18,16 184,96
110.00 5 Z6 Z8 1549.62 -|7.35 352,87 71.77 119,93 5 52 17 949,6 -13.24 346.17

110.00 16 39 0 4395.87 23.76 I74.00 73.36 64.61 17 52 16 3795.9 L_,15 166.72

DIFFERENTIAL CORRECTIONS NID-.COUIE_ _XECUTION ACCURACY (_IBIT 0ETERNINATION ACCUR4CY

TOE .0054 TRA -.3204 TC3 .93_5 _ °2467 SGT 853.t SGR 710.1SG3 274.9 ST 151.2 SR 159.8 SS 503.7

ROE ".0983 RR4 -,0911RC3 -,9759 FAU ,06_ RRT -,6716 _ ,8412 RTlr -,7529 CRT .1918 CRS ,g356 CST -,0575

FOE ,6822 FRA -,0328 FC3-4,0635 B_P _D_7 ._ 1136,4 _3 -,1701 813 ,8620 LSA 525,7 N$A 156,0 SSA 37,5

BOE .0985 BR4 .3531 BC3 1,3540 FSP -767 SGI 1041.0 $62 455,7 THA 140,46 ELl 170.4 EL2 139.2 ALF 55.10

! 561



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH 0ATE SEP 12 1970

HELIOCENTRIC _|{
RL 150.56 LAL .00 LOL 348.82 VL 27.098 GAL

RP 107156 LAP 1.54 LOP 103.36 VP 37,935 GAP
RC 60.358 GL 12,51GP -27.96 7AL 131.01 ZAP

_LANETO(ENTRIC CONIC

C3 13.511VHL 3.6?6

LNO_ ATHTH LI_H TIN[

90.00 2 46 44

90.00 14 16 52

IOO.00 4 7 12

100.00 15 39 S

110.00 5 13

II0.00 16 49 20

OIFFERI[NTIAL CO_ECTIQqS

TO[ -.OO15 TRA -.3108 TC3 .9209 8AU .2603

ROE -.Ofl61 RRA -.O9fl9 RC3-1.1096 F_J .06919

FOE .8187 FRA -.055OFC3-4.4335 BSP 3_1(32

BOE .0561BRA .3233 B(:3 !.4420 FSP .-867

LAUNCH 0ATE S£P 12 1970

H(LICCENTRIC CONIC

RL 150.56 LAL .00

RP 107.54 LAP 1.71
RC 62.346 GL 14.36

PLANETOC[NTRZC CON|C

C3 13.469 Vl,K. 3.670

LNC.H AZNTH LNCH TINE

gO.O0 2 31 12
9O.00 14 31 7

100.00 3 52
100.OO 15 52 24

110.00 5 0 39

110.00 17 0 31

0IFFERIENTIAL CCIRI_CTIOqS

TDIE -.0087 TRA -.3(_6

-.0047 Rga -.09BI

FOE .9775 FR4 -.0650

BOE .0099 ERA .3_38

FLIGHT TINE 94.00 ARRIVAL DATE DEC 15 1970

DISTANCE 256.665

-6.08 AZL 88.31 PICA 114.53 SNA 129.02 ECC .19692 INC 1.6927 Vl 29.594

-6.J4 ATP gO.70 TAL 206.44 TAP 520,97 RCA 105.61 APO 154.4Z V2 35.232

41.05 ITS 33.73 7_E 140.08 ETE 314.73 74C 74.22 ETC 261.63 CLP -31.38

CLA -1.88 RAL 218.34 RA0 6567.5 V[L 11.615 PTH 2.04 VHP 5.232 0PA -49.23 RAP 242.7I EGG 1.2124

L-I TII4[ INJ L4T INJ LONG INJ RT ASC INJ A214TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2066.50 -15.72 32.32 73.33 113.86 3 21 10 IA66.5 -12.37 25.25

4827.14 18.79 208.45 74.01 68.42 15 37 19 4227.1 15.70 201.14

1806.93 o16.62 12.80 72.9| 115.21 4 37 19 1206.9 -13.09 5.79

4361.94 19.71 lAB.55 73.61 67.06 16 55 7 3961.9 16.43 181.29

1599.59 -19,.02 _HJ5.78 71.62 118.95 5 _ 5 999.6 -15.01 348.95

4342.04 12.15 110.65 72.40 63.28 18 1 42 3742.0 18.39 163.54
NIO-C._URS£ £XEC.,UTIOq ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8_..7 _ a3_.9 SG_ 302.5 5T 146.9 SR 101.2 $$ 578.7

-._J106 _ .87_ RTI r -.7436 CRT .4195 CR$ .8331 CST .0069

SC_ 1178.4 M_ -.1(_6 RI3 .8814 LSA 584.9 NSA 152.9 SSA 35.3

SGI 1083.3 S_ 463.5 TIM 154.94 ELI 156.0 EL2 86.5 ALF 23.88

FLIGHT TIN[ 96.00 ARRIVAL 04TE OEC 17 1970

DISTANCE 163.315

LCL 348.82 VL 27.162 GAL "6.09 AZL 88.07 PICA 117.77 SR4 129.45 ECC .19380 IN(: 1.9309 Vl 29.594
LOP 106.60 VP 37.g86 GAP °5.50 ATP gO.gO TAIL. _07.12 TAP 324.89 RCA 104.37 APO 154.54 V2 35.238

GP -30.30 ZAL 131.41ZAP 45.07 ITS _1.74 ZAE 139.Z4 [Tg,3J0.EO ZAC 71.85 ETC 261.38 CLP -35.12

OLA
k-I TIN[ INJ L4T

21L_.OB -17.38

4764.18 17.17

1863.51 -18.29

4301.99 18.08

1651.46 -20 • _0

4288.80 20.49

TC3 .8633 _ .2731

RC3_1.2467 FAU .07394
FC3-4,7524 OSP 3445

6C3 1.5166 FSP -954

• 13 RAL 218.18 RAO 6567.5 V[L 11.613 PTH 2.03 VHP 3.012 0PA -51.36 RAP 241.02 ECC 1.2Z17
[NJ _ IN,.I RT A.e_ ]NJ A2'INTH [NJ T[NE PO CST TIM |NJ 2 LAT INJ 2 LONG

36.08 73.46 112.71 3 6 40 1528.1 -14.15 28.89

_4.54 73.41 67.13 15 50 31 4164.2 13.93 197.37

16._ 73.03 114.07 4 23 41 1265.5 -14.88 9.22

184.83 73.00 65.78 17 7 26 3902.0 14.65 177.73

358.86 71.80 117.83 5 28 30 1051.5 -16.81 351.89

167.41 71.75 62.02 18 12 0 3688.8 16.58 160.46

MIO-C.OUR_[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURAC¢

SGT 796.3 _ 927.8 SG3 329.1 ST 146.4 SR 54.0 55 662.5
RRT o._311_F .g04§ RI"F -.7197 CRT .7861CRS .0844 CST .0815

SG8 1122.7 223 -.1614 R13 .9005 L$_ 662.6 N$_ 152.2 SSA 57.0
SGI I|25.E _2 478.3 THA 128.69 ELI 152.7 EL2 32.0 ALF 16.94

LAUNCH OATE S_P IZ 1970

HELI_ENTRIC CONIC

RL 150.56 LAL .00

RP 107.53 LAP 1.87

RC 64.375 GL 16.30

PLANETO_ENTRIC CONI4

43 13.502 VHL 3.674

LNCH ATNTH LNCH Till[
9o.oo 2 _6 5

9o.oo 14 46 22

IOO.00 3 38 26

I00.00 16 6 42

110.00 4 49 1
IlO.O0 17 12 37

FLIGHT TIN[ 98.00 ARRIVAL GATE DE4 19 1970

0IST4NCE 269.940

LOL 348.82 VL 27.216 GAL -6.10 AZL 87.82 14C_ 121.00 ,5_4A 129.63 E4C .19111 INC 2.1839 Vl 29.594

LOP 109.85 VP 38.030 GAP -4.88 AZP 91.13 T4L 207.71 TAP 328.71 RCA 105.02 APO 154.64 VZ 35.243

GP -32.82 ZAL 131.56 ZAP 49.31 [T$ 29.68 ZAE 138.25 ETE 306.05 ?AC 69.29 ETC 261.04 CLP -39.12

0LA 2.17 RAL 218.20 RA0 6567.5 VEL 11.614 PTH 2.04 VHP 4.826 DPA -53.57 RAP 238.78 ECC 1.2222

L-I TZI,IE ZNJ LAT INJ LONG INJ RT AS_ INJ A_4TH INJ TIN[ PO CST TIM ZNJ 2 LAT INJ 2 LONG

2192.05 -19.02 40.06 73.92 111.39 2 52 37 1592.1 -15.94 32.73

4701.27 15.47 Z00.71 73.14 65.98 16 4 43 4101.3 12.09 193.66

1926.41 -19.93 20.13 73.52 112.75 4 10 33 1326.4 -16.68 12.85

4442.14 16.37 181.23 72.71 64.63 17 _ 44 3842.1 12.82 174.24

1705.54 -12.38 2.16 72.32 116.54 5 17 26 1105.5 -18.64 355.03

A235.78 18.76 164.27 71.41 EO.89 18 23 13 3635.8 14.74 157.47

MI0-CCURSIE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_
SGT 748.9 S(_R 103_.1 $63 354.5 ST 146.4 SR 102.7 SS 148.5

RRT -.6394_ _ .9264 R1T -.6799 CRT .3240 CRS -.8665 CST ,0910

SG4B 1278.4 R_3 -.1438 R]3 .9197 LSA 755.9 HSA 151.8 $SA 28.7

SGI 1178.8 SG2 494.7 THA 121.70 ELI 152.7 EL2 93.2 ALF 20.90

FLIGHT TINE 100.00

DISTANCE 276.540
•-6.11 A2'L. 87.33 PiCA 124.24 SMA 130.14 ECC .18880 I_ 2.4548 Vl 29.594

-4.18 A2P 91.38 TAL 208.19 TAP 332.43 RCA 105.57 APO 154.72 v2 35.247

53.72 ETS 27.43 7A[ 137.05 ETE 301.13 ZAC 66.54 ETC 260.60 CLP -43.38

OLA 4.27 RAt. 218.40 RAO 6567.5 VI[L 11.619 PTH 2.04 VHP 4.679 OPA -55.83 RAP 235.89 ECC 1.2240

L-I TINE INJ tAT INJ LOqG INJ RT A_ INJ AZt4TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1259.00 -20.61 44.31 74.73 109.85 2 38 54 1659.0 -17.73 36.83

4637.85 13.67 196.92 7_.20 64.96 16 20 5 4037.8 10.19 189.98

19'90.18 -21.56 Z4.17 74.36 111.2_ 3 57 45 1390.2 -18.48 16.72

4_1.g0 14.58 177.63 71.75 63,61 17 35 10 3781.9 10.91 170.77
1782.22 -24.06 5.?0 73.Z0 113.05 5 6 48 1162.2 -20.48 358.38

4182.63 16,97 161.19 11.41 59.87 18 35 30 3582.6 12.84' 154.51

NI0_COUR_'E_ECUTION ACCURACY ORBIT OETERNIN_TION ACCURACY

SGT 691.6 SGR 1137.A SG3 377.2 ST 146.7 SR 203.2 SS 835.4
RRT -.6040 RRF .9433 RTF -.6132 CRT .1848 CRS -.9714 CST .0119

SC_ 1348.3 I;1_3 -.1169 R13 .9376 LSA 858.4 NSA 151.9 SSA 25.4

561 1247.6 SG2 311.4 'rHA 114.15 ELI 21_6.6 EL2 141 .7 ALF 75.42

OIFFERENTIAL 4CRR[CTIONS

TOE -.0095 TRA -._0<30 TC3 .7794 BAU .2875

ROE .0554 RRA -.O9B7 RC3-1._93 FAU .07831

FOE 1.1488 FRA -.0677 FC3-5.0211 8SP 3616

BOE .0562 ERA .3244 Be3 1.5930 FSP -I038

LAUNCH OATE SEP 12 1970

I"_LI(_[NTRIC CONIC
RL 1_O.56 LAL ._OLCI,. 348.82 VL 27.162 GAL

RP 107.51 LAP 2.03 LOP 113,09 VP 38.0_7 GAP

RC 66.441GL 18.34 GP -35.50 7AL 131.48 TAP

PLANETO_ENTRIC CONIC

43 13.611VI4L 3._9

LN4H A2'NTH LNCH TIN[

9O.OO 2 1 15

90.0_ 15 2 47

100.00 3 24 35

100.00 16 L_Z 8
110.00 4 37 25

110.00 17 25 47

OlFFER[NTIAL CORRIECTIONS

TO[ -.0019 TRA -.3124 TC3 .66_3 BAU .3041
ROE .1257 RRA -.09_5 RC3-1.5327 FAU .08196

FOE 1.3285 FRA -.05o_J FC3-5.Z128 8SP _15

BOE .1257 ERA .32_9 8C3 1.6712 FSP -1115

ARRIVAL OATE OgC 21 1970
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197Op

LAUNCN DATE SA[P 12 1970 FLIGHT TIME IOZ.O0 ARRIVAL DATE OF'(: 23 1970

HIlL IOCENTR; C CONIC

RL |50.56 LAL .DO LOL 548.82 VL Z7.._Y) GAL
RIP 107.50 LAP 2.16 L(_P 116.54 VP _.(_7 GAP

RC 68.559 GL 20.50 GP -58.55 7AL 131.14 ZAP

PLANE TOCENTRI C CONIC

C3 13._O3 VHL 5.715

LNO4 ATNYH L.NO4 TINE

90.00 I 46 Z?

9O.OO 15 Z0 39

100.00 3 10 51

IO(3.OO 16 38 56

110.0(3 4 26 5

110.0(3 17 40 11

DIFFERIENTIAL COmI[CTIONS

TOE .01_ TRA -.3189 TO3 .5Z23 B4U .3ZL4_

.2OS0 RRA -.Oeg6 RC3-1.6604 FAU .06442

FOE 1.5157 FRA -.0322 FC3-S.2949 8SP

80[ .2086 flRA .3312 _C3 1.7482 FSP -11_2

01 STAKE ZB3.113

-G.IO ATL 87.25 HE4 127.48 SNA 110.41 [CC .IB683 IN(: 2.7473 Vl 29.594

-3.71 ATP 91.67 T4L _1_8,56 TAP 336.0A RCA 106.02"4PO 154.77 V2 55.251

58.28 ETS 25.00 ZAE J35.602TE 295.g0 74C 63.62 ETC 260.04 CLP -47.91

DLA 6.4_ RAL 218.76 RA0 6367.5 VEL 11.621 PTH 2.04 _WP 4.570 OPA -58.10 RAP 232.27 ECC 1.2272

L-I TINE INJ tAT INJ LO_ INJ RT 4S_ INJ 4ZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

z3zg.73 -2Z.19 48.91 75.92 108.06 2 25 17 1729.7 -19.51 41.26

4573.25 11.78 193.12 73.60 64.06 16 36 52 _73.2 8.20 186.2"/'

2057.52 -23.15 Z_.S4 75.56 109.45 5 45 9 1457.5 -2[3.29 L:_.gI

4320.69 12.f_ 174.O0 73.14 62.71 17 50 57 3720.7 8.94 167.31

1822.08 -25.73 9.55 74.45 J13.32 4 36 27 1Z22.1 -22.35 2.03

41_.89 15.11 IM.13 71.75 _.97 18 49 0 3528.9 10.89 151 .58

NID--CaJI_[ [_:J_UTION ACCURACY ORBIT DETE_41NATION 4CCURACY
_T ¢R9o4 _ |_.1 863 3_J.3 ST 151.0 SR 525.6 SS '923.0

NRT -.4_ _ .St_6J RTF -.S003 CRT .2788 ORS -.9906 CST -.1671

SG8 1433.6 RL_ -.0631 R13 .95Z9 LSA 978.2 NSA 152.7 SSA 22.5

SG| 1333oZ SC,Z 527.0 TIM 106.32 ELI 328.9 EL2 143.5 ALF 80.89

LAUNO4 DATE _EP 12 1970 IrLIt_lT TINE 104.00 ARRIVAL DATE DEC 25 1970

HELIOCENTRIC CONIC

m. 150.56 Lat. .00

RP 107.49 LAP L*.3Z

RC ?0.666 GL _.79

PLANE TOCENTR; C CONIC

C5 14.089 _ 3.754

LNCH ATNTH LNCJ4 TIN[
g_.o0 1 51 5q8

90.00 1_ 40 14

1OO.00 2 57 0

IOO.OO 16 57 Z_

110.O0 4 14 50

110.O0 17 _ 3

DISTANCE _9.639

L.CL 348.82 VL 27.329 GAL --tS.0_ ATL f1_.93 HCA 130.72 SMA

LOP 119.98 VP 3_.122 GAP -3.16 AZP g_.O0 TAL _.83 TAP

6P -41.27 7AL 130.54 7AP _.S_ £T8 _.25 Z/_ 133.86 ETE

1_0.62 ECC .18515 IN(: 5.0665 V! 29.594

3_9.55 RCA 106.43 4PO J54.80 v2 35.254
_g0.45 74C _O.57 ETC 259.55 CLP -52.71

DLA 8.64 R_L 219._ RA0 6567.6 V[L 11.659 PTH Z.04 VHP 4.504 OP4 "_0.32 RaP 227.82
L-I TIME |NJ LAT INJ _ INJ RT A$C INJ AZNTH |NJ TIME PO CST TIN XNJ 2 LAT

2405.29 -23.69 53.S14 77.50 103.96 2 11 33 1805.3 -21.27

4506.f_ 9.77 1_._ 7d.M 63.29 16 55 ZO _J06.7 6.11

2129.39 -24.1'0 33.31 77.17 107.39 3 32 30 1529.4 -22.09

4257._3 10.70 120.47 73.89 6J .92 18 8 _ _657.8 6.87

1885.87 -Z?,_ 15.77 ?_.12 111.31 4 46 15 1285.9 -24.24

4074.11 13.17 133.06 _.44 _1.|7 19 3 57 _474.1 8.86
DIFFERENTIAL CORRI[CTIONS

TOE .0463 TRA -.3Lk_4 TC3 ._434 8_U ._423

ROE ._047 1_4 -.0751 _3-I .T843 F_J .OfJSl8

FOE 1.7007 FRA .OOGG FC3-3.2343 BSP 4_
._k_2 _RA .331'8 _3 1.8173 IrsP -119_

NI0-O_RSE EXECUTION ACCURACY

_K,T _75.2 SGR la_,7 SG3 406.9

NRT -.31_ NNF .9656 RTF -.3103

SGB 1534.6 RZ3 -.0443 RI3 .9646

S61 1433.9 SG_ 541.4 1"14,4 g_.A0

ECC 1.2519

INJ 2 LONG

46.10

182.50

25.49

163.79

6.02

148.65

ORBIT DETERRINATION 4CCUR4CY

ST 168.3 SR 466.2 SS lOll.a

ORT .d805 CRS -.9963 CST -.4162

LSA 1J16.5 NS4 154.9 SS_ 19.5

ELI _175.9 EL,? 145.2 ALl r 79.18

LAUNCH CATE SEP 12 1970 FLIGHT TINE 106.00 ARRIVAL OATE DEC 27 1970

_EL IOCENTRIC CONIC

RL 150.56 LAL .OO
RP 107,48 LAP 2.46

RC 72.818 GL 25.22

PLANE T(_ENTR I C CONIC

C5 14.48_ VNL 3.80_

LN(,J4 A_I4TN LNCH TINE

90.OO I 15 54

g0.O0 16 I 55

IOO.O0 2 42 d4

IO0.O0 17 17 4_

IIO.O0 4 3 25

110.O0 18 13 55

01STAN(E 296.177

LQ. 348.82 VL 27.553 GAL -6.06 ATL 86.58 H_4 133.95 SNA 110.78 ECC .18374 INC 3.4184 Vl 29.594

LOP 122.83 VP 38.140 GAP -2.62 ATP 92.57 TAL Z09.O0 TAP 342.96 RCA 106.75 _PO 154.81 V2 35.256

GP -44.]0 7AL 129.69 24P 67.57 ETS 19.16 Z4E 131.79 ETE 284.86 2AC 57.42 ETC 25_.52 CLP -57.78

OLA 10.96 RAL Z20.13 R,tO 6567.6 VEL 11.656 PTH 2.05 VNP 4.484 0P4 -62.42 RAP 222.49 ECC 1.2584

L-I TIN[ INJ L4T ZNJ LONG INJ RT 4SC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2487.10 -25,11 59.31 79.51 103.53 1 57 21 1887.1 -25.00 51.47

4437.23 7.62 185.Zg 75.56 6_.65 17 15 55 3857.2 3.89 178.59

L:_07.O_ -26.18 M.61 79.Z'Z 104.98 3 19 31 1607.1 -25.86 ]0.58

4192.50 8.59 166.78 75.04 61.26 18 27 39 3592.5 4.69 160.16

1954.58 -28.99 18.47 78.25 1_._ 4 56 O 1354.6 -26.15 10.46

4017.75 II.12 152.O0 73.51 37.47 19 20 55 3417.7 6.75 145.63

DIFFERENTIAL CORlq[C TIONS

TOE .I0_ TRA -o3318 TC3 .1714 BAU .3_0

ROE .AOaZ _A -.0633 RC3-1 .g_z7 FJ,J .0_566

FD F 1.8452 IrRA .03_ FC_1-5 .1183 _IP 4_105

BO( .4172 MA ,_}578 ._C3 l.�10d FSP -1255

LAUNO4 0ATr S£P IZ 1970

H[L IOCENTRIC CONIC

RL 1_O.56 LAL .O0
RP 107.48 LAP 2.5_

RC 74.992 GL 27.82

PLANE TO(ENTRI_ CONIC

C3 15.027 VHL 3.876

LNCH A_ATH LNO4 TIN[
9O,OO O 59 21

90.O0 16 Z6 17

IOO.O0 2 Z7 Al

1O0.O0 17 40 3_

110.O0 3 _1

110.O0 18 33 10

NIO-COUIi_[ rlECUTION ACCURACY ORBIT OETERNIN_TION ACCURACY

SGT 547,8 ._ 1574.1 SG3 413.3 ST 718.0 SR 610.7 SS 1079.8

NRT -.0522 _ .9731 RTF -.0394 CRT .7433 CRS -.9982 CST -.708"
SG_ lf_d_.7 RL_ -.0184 R13 .97_0 LSA 1246.6 NSA 153.1 SSA 17.3

SGI 1574.4 _ 547.0 TIM 91.18 ELI 633.0 EL2 140.7 4LF 7a.35

FLIG_4T TIN[ 1_,O0 ARRIVAL DATE DEC 29 1970

Ol STM_[ _OZ .6_1

LQ. _k_._Z q. Z'/'.$70 G_L -6.0Z 42L 86.19 NCA 137.19 Sm I]0.90 ECC .18255 INC 3.8109 Vl 29.594

LOP 1_.O_ MP 3_.1_4 GAP -Z.11 A2'P g_.80 TN. _oO7 TAP _16.26 RCA JOT.Of APO 154.80 V2 35.258

GP -4?._NS 74L 1Z8,96 ;rap P'Z,|3 ETS 15.68 ZA[ 129.41 ETE _79.24 24C 54.19 ETC 257.54 CLP -65.09

0LA 13.37 RAL _1.10 RAO 6567,6 V[L 11.680 PTH _.05 vHP 4.512 0P4 -64.34 RAP 216.25

L-I TIN[ INJ taT INJ _ |NJ RT AS_ INJ 4ZNTN INJ TIN[ PO CST TIM INJ 2 LAT
2577.00 -L_.40 65,78 82,01 100,64 1 42 18 1977.0 -2A.66

4363.EO 5.30 181.13 T/.19 62.14 17 39 0 3765.6 1.53
2292.12 -Z?.53 44.57 81,7_ IO2.12 3 5 53 1692.1 -25.59

4123.71 6.31 162.94 78.63 _0.72 18 49 22 3523.7 2.37

_029.41 -30.53 23.75 80.39 10_.18 4 25 28 1429.4 -28.01

_959.19 8.96 148.84 75.0_ 56.87 19 3g 9 3359.2 4.54
DIFFERENTIAL CCI_N[C TICN_

TDE .1783 TR,_ -.33_J3 TC3 -.0_7 8AU ._

ROE .5_ RRA -.0_7 RC3-1.9730 FAU .08_,34

FOE I ,9772 FRA .0_!4 FC3-4.818d BSP 5249

• 549_ 8RA .3406 8C3 1.9753 FSP -1256

XlO-O01JIl_ [_ECUTICN ACCI,_ACY

S6T 5211.2 SGR 1714.3 SG3 410.0

RRT .2241 I_F .97_4 RW .2901

1_09.2 _ .ODgG R13 .9786

$61 IT_PZ,5 _ 553.4 TH4 84.11

ECC I .2475
INJ 2 LONG

57.54

174. aB
36.31

156.58

15.46

142.54

ORBIT D£TERNINATION 4CCUR,tCY

ST ]05,4 SR 770.2 88 1140.5

CRT .8731 CR5-,9991 CST-.8555

LSA 1401.0 NSA 154.1 SSA 15.J

ELl 816.5 EL_ 140.4 ALF 70.50

1563



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OATE SEP 12 1970 FLIGHT TINE 110.00 ARRIVAL 0ATE 0EC ]1 1970

HELIOCENTRIC CONIC

RL 150.56 LAL .00

RP 107.48 LAP 2.71

RE 77.186 GL 30,_

PLAM[TOCENTR|C CONIC
C) IS.748 VHL 3.968

LN(.H A;_I4TH LNK:H TINE
90.OO 0 41 6

90.00 16 54 4

100.00 2 II 16

100.00 18 6 35

I10.00 3 39 7

110.00 18 55 13

LOL 348.82 VL 27.381GAL

LOP 129.33 VP 38.163 GAP

GP -_0.4fl 7AL 127.15 ZAP

DISTANCE 309.13!

-5.98 ATL 85.75 HCA 140_42 SNA 130.98 ECC .18155
-1.61 AZP 9].28 TAL 209.04 TAP 349.46 RCA 107.20

76.57 ETS 11.78 ZAE 126.74 ETE 273.67 ZAC 50.93

0LA 15.92 RAL LP'Z2.30 RAO 6567.6 VEL 11.710 PTH E.06 VHP 4.595 0PA -66.02
L-! TINE IN| LAT |NJ LCNG |NJ RT ASC |NJ A214TH |NJ TIN[ PO EST TIN

2677.63 -27.46 72.95 85,05 97.20 1 25 44 2077.6

4284.07 2.75 176.67 79.37 61.81 18 5 26 5684.1

2386.84 -28.70 5|.3G 84.85 99.75 2 51 3 1786.8

4050.09 3.85 I58.86 78.76 60.55 19 |4 5 3450.1

2111.99 -51.94 _3.77 84.11 102.87 4 14 19 1512.0

3897.71 6.66 145.57 77.02 56.59 20 0 11 3297.7

0IFt_RENTIAL CORRI[CT|ONS

TOE .2812 TRA -.54_0 TC3 -.2452 8145 .4248

ROE .6465 RRA -.0042 RC5-2.0028 FALl .07978

FOE 2.0796 FRk .|551FC5-4._56 BSP 5729

BOE .7050 8RA .3421_ BC5 2.0|76 FSP -1226

NI0-COURSE EXECUTION ACCURACY

SGT 682.5 SGR |843.4 SG3 397.?

RRT .5477 _ .9825 R'fT' .5644

SG8 194|5.7 _3 .0554 RI3 .9822

S_I 1884.7 S6Z 558.3 THA 77.41

INC 4.2545 Vl 29.594

APO 154.76 V2 35.259

ETC 256.40 CLP -68.61

RAP 209.13 ECC 1.2592

IN| 2 LAT IN| 2 LONG

-26.J8 64.52

-1.04 170.04

-27.20 42.88

-.13 152.34

-29.84 21.19

2.19 139.32

CRB|T 0ETERNINATION ACCURACY

ST 434.3 SR 934.6 SS 1192.9

CRT .9351CR5 -.9996 CST -.9264

LSA 1568.7 NSA 155,4 SSA 13.1

ELI 1020.9 EL2 140.9 ALF 66.03

LAUNCH DATE SIP 12 1970 FLIGHT TINE ll2.00 ARRIVAL DATE JAN 2 1971

HELIOCENTRIC OON[C

RL 1_0.56 LAL .00
RP 107.48 LAP 2.82

RC 79.596 GL 53.59

PLAN[TOCENTRIC CONIC

C3 16.715 _. 4.O68
LNC.H AZNTH LNICH TIN|

9O.OO 0 20 7

9O.OO 17 26 28

10O.00 1 52 42

1_3.00 18 _ 55

110.00 3 g5 25

110.00 19 20 23

LOL 548.82 VL 27.386 GAL
LOP 152.58 VP 38.167 GAP

GP -53.54 7AL 125o43 TAP

0ISTANCE 315.fl66

-fl.93 A2'L 85.24 PICA 143.66 SNA 131.02 ECC .18074 INC 4.7632 Vl 29.594

-1.14 AZP 93.84 TAL 208.91 TAP 352.57 RCA 107.34 APO 154.70 V2 35.259

B0.74 ITS 7,46 FAIl 123.B0 ETE 268,_L3 Z4C 47,64 ETC 255,0_ CLP -74,28

0LA 18.60 RAL 125.73 RAO 65G7.7 _1[k 11.732 PTH 2.07 VHP 4.737 OPA -67.45 RAP 2OI.20

L-I TINE IN| I.AT IN| _ IN| RT AS(: IN| A2_4TH IN| TIN| PO CST TIM IN| 2 LAT

2795.01 -£'8.16 81.31 88.61 93,07 ! 6 40 2193.0 -27.44

4199.85 -.10 171.73 82.20 61.68 18 _6 24 3595.8 -3.88

2494.48 -29.56 59.23 88.51 94.67 2 34 16 1894.5 -28.60

_9,6_ |,J_ J54,44 B|,52 _O,15 I9 42 44 5569,6 -2,86

Z'204.46 -33.I4 36.7_ 88.01 98.92 4 2 8 1604.5 -31.55

3852.40 4.18 142.13 79.6l 56.04 20 24 15 3232.4 -.50
DIFFERENTIAL COR_CTIOqS

TOE .4171 TRA -.3412 TC3 -.4_k06 BAU .4506

ROE .7869 RRA .046| RC5-1.9855 FldJ .07372

FOE 2.1551FRA .25_ FC5-5.8185 BSP 6133

BOE .6906 824 .5445 8(3 2.0|65 FSP -I|47

ECC 1.2751
IN| 2 LONG

72.72

165.11

50.57

147,92

27.86

135.92

CRBIT 0ETERN|NATION ACCURAC_
ST 6(34.0 SR 1104.0 5S 1237.4

CRT .96_0 CR5 -.9998 CST -.9589
LSA 1757.7 MSA 158.6 5SA 11.2

_LI 1250.2 EL2 143.8 ALF 61.81

MID-COURSE EXECUTION ACCURACY

5GT 835.6 _ |950.5 SG3 376.5

RRT .7205 ma r .9851 R_ .7353

2|29_ _) .0562 R15 .9842
_| _3.9 dl62 363.4 THA 70.97

LAUNCH DATE SEP 12 1970 FLIGHT TIN[ 114.00 ARRIVAL 0ATE JAN 4 1971

HELIOCENTRIC CONIC
RL 150.56 LAL .O0

RP 107.48 LAP 2.92

RC 81.621 GL 36.80

PLA_TOCENTRIC CONIC

C3 18.O26 VHL 4.246

LNO4 AZNTH LNCH TIN|

90.00 23 50 30
90.00 18 5 35

100.00 1 30 31

I00.00 19 12 II
110.00 3 9 43

110.00 19 49 28

LOt. 348.82 VL 27.387 GAL

LOP 135.83 VP 38.J67 GAP

GP -56.63 7AL 123.46 7AP

DISTANCE 321.972

-3.86 AZL 84.64 PICA 146.89 SMA 131.03 ECC .18008 INC 5.3563 Vl 29.594

-.67 AZP 94.49 TAL 208.69 TAP 335.58 RCA 107.43 APO 154.62 V2 35.258

84.37 ETS 2.72 74£ 120.62 [TE 262._5 7AC 44.34 ETC 253.54 CLP -80.09

0LA 21.43 RAL 223.42 RAQ 6567.7 V[L 11.807 PTH 2.09 vI.JP 4.949 OPA -68.54
L-| T|NE IN| LAT |NJ LONG |NJ RT ASC |NJ A21.1TH |NJ TIN[ PO CST TIN

29_0.04 -28.26 91.33 92.76 88.05 24 39 20 2330.0

4093.79 -3._8 lGG.05 85.88 61.87 19 13 49 5493.8

2620.22 -29.89 68.37 92._0 89.77 Z I4 II 20_.2

3878.83 -1.93 149.46 85.09 60.17 20 16 50 3278.8

2309.87 -33.96 44.84 92.63 94.19 3 48 13 1709.9

3761.95 1.50 1_B.43 82.93 55.85 20 52 10 3162.0

0IFFERENTIAL CORR1ECTIONS

TOE .5973 TRA -.3_85 TC5 -.6278 BAU .4811
ROE .9229 RRA .0976 RC3-1.8952 FAU .06737

FOE 2.1664 FRA .2907 FC3"u,3.2556 BSP _
8OE 1.O993 6RA .5427 Be3 1.9965 FSP -I095

NID-C.CI.JR_ EXECUTION ACCURACY

SGT 10T7.3 _ _059.9 SG3 348.5

RRT .|iIG5 _ .9871 R1T .8330

SC.8 Z_6.9 1_3 ,OG97 R]3 .9837

$61 22_.0 _ 567.4 THA 64.95

RAP 192.57 ECC 1.2967

IN| 2 LAT IN| 2 LONG

-28.23 82.67

-7.12 159.36

-29.60 59.78

-5.91 142.91

-33.00 35.73

-2.99 132.24

ORBIT DETERNINATION ACCURACY

ST P18.7 SR 1247.1 SS 1251.8

CRT .9780 CRS -.9999 CST -.9762

LSA 1941.0 NSA 158.8 SSA 9.8

ELI 1484.9 EL2 14_.5 ALF 56.95

LAUNCH DATE .SEP |2 .1970 FLIGHT TINE J|6.00 ARRIVAL D_TE JAN 6 1971

HELIOCENTRIC CONIC

RL 1 _0.56 LAL .O0

RP 107.48 LAP 3.02

RC 85.861 GL 40,24

PLANE T_ENTRI C CONIC

(:3 19.855 _ 4.4_4

LN(J=I ANTH LNCH TIN|
90.00 25 15 41

90.00 18 56 6

100.00 I I _6

100.00 19 $6 2_

110.OO 2 _0 59

110.0O 20 23 53

LOL 548.62 VI. 27._4 GAL

LOP 139.08 VP 3_.163 GAP

GP -59.73 ZAL 121.17 ZAP

0IST/_JE _8._49

-5.79 A2'I. 93.94 H_ 150.11 S_4, 131.00 Ice .17955 INC 6.0618 Vl 29.594

-.25 ATP _.L_ TAL 208.58 TAP 358.50 RCA 107.48 APO 154.52 V| 35.256

87.97 ETS 357.54 7AE 117.24 ETE 257.62 7AC 41.DO ETC 251.75 CLP -85.98

OLA 24.43 RAL 2"_7.38 RAO 6567.8 VI_L ll.BS5 P/_ 2.|l _HP 3.246 OPA -69.58 RAP I23,33

L-_ T|NE IN| LAT |NJ _ IN| RT A_ ]NJ 4274TH |NJ T|N[ PO CST TIM |HI 2 LAT

3103.73 -27.21 103.g_ 97.35 81.83 24 7 25 2303.7 -28.06

5965.13 -7.47 158.81 90.76 62.61 20 2 11 3_55.1 -II.08

2773.86 -29.50 79.95 97.65 83.82 I 48 10 7173.9 -29.85

3770.24 -3.61 143.47 8g.75 60.59 20 39 18 3170.2 -9.49

243Z.70 -34.16 54.42 g_.O3 88.33 3 31 32 1832.7 -33.98

3_84.16 -1.48 1_14._3 87.18 35.84 21 25 I9 3084.E -5.95
DIFFERENTIAL COR_ECTIONS

TOE .628! TRA -._J_lO TC3 -.7725 _kU .30_7

ROE 1.0692 RRA .1691 RC3-1.7479 FAU .05932
FOE 2.1_O7 FR4 .5574 FC5-2.5_93 B_P 7361

1.3525 _RA .:IM78 _.3 |.9109 FSP -996

ECC 1.3264

IN| 2 LONG

95.36

15}.99

71.19

136.83

45.18

126.I6

ORBIT DETERNINATION ACCURAC_

ST 1073.3 SR 1378.1 85 1256.3

CRT .9851CRS-I.O000 csr -.9847

LSA 2145.5 NSA 161.4 SSA 8.4

ELI 1740.6 EL2 146.3 ALF 52.19

XlO-_ [XECUTION ACCUR_,CY

_T |3!18.9 _ 2091.1 ,%3 314.3

.11¢_3"2 _ .g_i3 RTF .8865

2483.0 R_3 .0_46 RI3 .9862

diS! 2416.0 St_ 572.9 THA 58.96

| 364



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUI_N OAT[ SIEP 12 1970

H[LIOCENTRI( COI1C

RL |SO.56 LAL o00

RP |07.49 LAP 3o10

RC 86°111 GL 43.92

PLANETOC(NTRIC CONIC

C3 _.394 _ 4.732

LNCJ4 A_4TH LNCM TINE
9(3.00 22 11 36

gO.DO 20 18 25

IDO.DO 0 IS 41

IO0.DO 20 57 57

110.00 Z 26 38

IIO.DO Zl 6 9

FLIGHT T]NE 118.00 ARRIVAL CATE JAN 8 J 971

C|STANCE 334.695

LCX. 348.82 VL 27.376 G4L -5.70 AZl. 83.08 NC4

LOP 142.53 VP 38.155 GAP .20 AZlP 96.19 TAL

GP -62.95 7AL 118.58 Z4P g0.89 ETS 551 .go Z,NE

155.54 SNA 130.94 ECC .17914 INK: 6.9206 Vl 29.594

207.98 TAP 1.52 RCA 107.49 APO 154.40 V2 55.254

115.65 ETE 252.45 74C 57.59 ETC 249.59 CLP -91.95

CL4 27.58 RAL L_9.67 RA0 6567.9 VEL 1|.991PTH 2.14 VNP

L-] TIN] |NJ LAT |NJ _ |NJ RT ASC |NJ AFNTH IN] TIN]
3379.29 -23.10 125.0] 101.53 73.15 25 7 55

5747._6 -14.01 146._ 97._9 65.14 21 20 55

2_2.29 -2_.84 94.95 102.66 76.52 1 8 23
5620._ -10.54 155.05 96.JI 61.87 21 58 17

2580.79 -53.30 65.89 104.10 81.80 3 9 59

3594.36 -4.g0 129._ 92.69 56.15 22 6 3
O|FF[RIENTIAL C(31M_ZCT|(]qS

TC_E J.IZM TR,t -.2_6 TC3 -;_535 8_J ._7

1.2145 _A .25G3 _3-J .5406 Ir,_ .O_OGO
FDE 2.0911 FRA .4162 IrC3-| .9_ 8SP 7cYZI

80£ 1.6S65 BR4 .3648 1_3 1.7661 FSP -884

L4UNO.t 041"1[ SEP 12 19/Y3

HELIOCENTRIC C..(]qI C

RL 150.56 L4L o00
RP 107.50 LAP 3.17

RC 88.371 GL 47.81

PLANETOCENTRZC (J_I|C

(:3 26.139 VNL. 3.113

LNCH AT'NTPI _ TIN[

77.17 19 43 19
102.83 23 7 48

77.17 19 43 19
102.83 23 7 4e

I10.00 1 52 10

110.DO 2"Z Z 3

NI0-C.GJII_ [XECUT|CN ACCURACY

SGT IC_J.Z _R Z|00.2 $63 275.9
RRT .8982 _ .g_89 RTF .9J78

SGB Z658.0 RZ3 .0_0 RI3 ._q63

SGI 2594.0 SGZ 579.9 THA 52.97

FLZGHT TINE J20.00

0ISTAN_E 341.011

LQ. _1_.82 VL 27.3_4 C_tL -5.61 ATL 82.00 HC.A 156.55 SNA 130.86 £CC .17884

L_P J45._ VP 3_.|44 GAP .61 A_elP 97,_4 TAL 207.50 TAP 4.05 RCA 107.46

6P --66.215 7AL 115.69 ZAP 93.24 F'TS 345.69 ZAE 1_.84 ETE 247.18 7AC 54.05

OLA 30.87 RAL 232.31 RAD 6_,W_.I V[L 12.14_ PTH 2.18 VHP 6.194 DP_ -70.21
L-I TINE |NJ LAT IN./ _ INJ RT A_K_ INJ A_NTH INJ T|NE PC) CST TIN

3930.27 -19.54 162.26 105.91 65.62 20 48 50 3330.3

321_.1_J -19.52 1|3.75 105.91 65.61 24 2 20 L_72.7

3930.Z7 -19.54 l_._ JOS.9l 65.62 20 48 50 3330.3

32_Z.73 -19.52 113.75 105.91 65.61 24 2 20 2672.7

2772.15 -30.53 80.10 110.39 73.83 2 38 23 2172.1

3478.84 -9.24 123.56 1(30.10 56.94 23 0 2 2878.8
0|FFE_ENTIAL C.Oq_[CTIOq_l.

TOE 1.51_ TR4 -.11163 TC3 -.8905 _ .5451

1.3494 RRA .3¢_ZRC3-|.L_I0_ FAU .04158

F01[ 2.0112 FRA .4649 FC3-I.3T/'O 8SP 84_6

SgE Z.030Z M_ .40/2 _C3 !.5800 FSP -765

5.648 DPA -69.95 RAP 173.52 ECC 1.3685

PO CST TIN IN] 2 LAT IN] 2 LONG

2779.3 -25.19 114.97

3147.9 -17.25 139.02

2382.3 -28.46 86.50

3020.1 -14.22 I_8._0
1980.8 -34.08 56,75

2994.4 -9.32 ]23.38

_R81T DETERNINAT|ON ACCURAC_

ST 1368.4 SR 1474.8 SS 1242.2
CRT .9888 CRS-I.DOO0 CST -.9895

LSA 2358.7 NSA 164_ SSA 7.2

ELI L_06.3 _L2 149.9 ALF 47.17

ARRIVAL DATE JAN 10 1971

INC. 7.9957 Vl 29.594

_PO 154.27 v2 35.251

ETC 246.89 CLP -98.08

NIO"COJiq_J[ E_ECUTI(_I ACCURACY

SGT 1_M3.6 _r_2055.7 SG3 235.5

RRT .8|3J _ .g_85 RTF .9372

• rd_2829.0_3 .|108 RJ3 ._60

S_I Z767.] SGZ _.8 TH_ 46.76

RAP 163.10 ECC 1.4302
IN] 2 LAT IN] 2 LONG

-22.66 154.79

-22.65 106.Z7

-22.66 154.79

-22.65 106.27

-52.44 71.40

-15.53 117.09

ORBIT 0ETEI_'_4JNAT|ON ACCURACY

ST 1701.6 SR 1519.4 SS 121O.3

CRT .9gO7 CRS -.9999 CST -.99_4

LS4 2576.9 MSA 168.7 SSA 6.1

ELI 2_76.0 EL2 154.8 ALF 41.75

LAUNCH DATE SEP 12 197_

t'_LIO(ENTRIC CONIC

RL 150.56 LAL .00

RP |07.5| LAP 3.24
RC 90.64! GL 51.88

PLANETOC[NTRJC CONIC

C3 31.874 VHL 5._16

LNO4 AZNTH LNK_H TIN[
69.92 19 7 47

110.08 0 I| 41
69.92 19 7 47

110.08 0 11 41
69.92 19 7 47

FLIGHT TIME 122.00 ARRIVAL CATE JAN 1_ J971

CIST*NCE 347.292

LOt. 348.82 VL 27.349 G4L -5.50 ATL 80.61HC_ 159.76 S_A 1_0.76 ECC .17862 ZNC 9.3_99 V! 29.594

LOP 14_°_ VP 3_.1_ G4P 1.01 47P 9_.82 T4L 2136.94 T4P 6.70 RCA 107.40 APO _54.1| V2 35.247

CP -69.85 _AL 112.54 7AP 94.97 ETS 338.65 7AE ]05.76 ETE 241.47 7_C 30.28 ETC _4_.25 CLP-104.5_

J10.08 0 11 41 3175.84 -19.92
OIFFERENTIAL CORRECTIONS

TOE 2.0406 TRA -.O_q TC5 -.8456 _ .5518
ROE 1.4491 RR4 .4897

FOE 1.9(X13 FRA .5023

BOE 2.5028 BR_ .4942

LAUNCH O4TE S_EP 12 1970

HELIOCENTRZC CONIC

RL 150.56 LAL .00

RP 107.53 LAP 3.29

RC g_Z.917 GL 56.02
PL4NETOCENTRIC CONIC

C3 41.2C)_ vHt. 6.419

LNCH A_NTH LNCH TINE
64.24 18 50 29

115.76 0 57 12

64.24 18 50 29

115.76 0 57 12

64.24 18 50

115.76 0 57 12
0JFF[R[NT|AL COqqECT|ONS

TD[ 2.7716 TR4 .1345 TC3 -.728O BAU .5413

RO£ 1.4421RR4 .6396 RC3 -.6589 F4U .O2391
FOE 1.7761 FR4 .5307 FC3 -.5023 8SP 9521

BOE 5.1243 BR_ .6536 BC3 .9826 FSP -520

CLA 34.23 R4L 235.37 R4D 6568.3 VEL 12.379 PTH 2.25 VHP 6.944 CPA -70.11 RAP 151.99 ECC 1.5246

L-I TZNE |NJ LAT _NJ LOI_ |NJ RT AS_ |NJ A.'_4TH IN] T]N_ PC' CST TIM IN] Z LAT ZNJ Z LONG

4128.27 -19.93 177.62 115.18 61.58 _ 16 35 3528.3 -Z3.57 170.36

3173.84 -19.92 ]06.40 115.17 61.57 I 4 _5 2573.8 -_3.55 99.14

4128.27 -19.93 177.62 115.18 61.58 2'0 16 35 3528.3 -23.57 170.36

5173.84 -19.92 106.40 115.17 61.57 1 4 35 2573.8 -23.55 99.14

4128.27 -19.95 177.6_ 115.18 61.58 20 16 35 5528.5 -23.57 170.36

106.40 113.17 61.57 ! 4 35 2573.8 -23.55 99.J4

NID-COURS_ E_CUTI_N ACCURACY OR6IT DETERNIN_TION ACCURACY

SGT ZZSI.9 S6R 1916.5 SG3 195.1 ST _[_71.5 SR 1482.0 SS 116_.4

RC5 -._ FAU .05258 RRT .9173 _ ._65 R1T .9505 CRT .9910 ORS -.9996 CST -.9942

FC3 -.8850 8._ _ 9030 SG_ _J92.8 _3 .12_. RI5 .9_54 LSA 2794.1 MS4 174.3 SS_ 5.2

8C3 1.2948 FSP -642 S6I 2932.1 S_, 600.1 TNA 39.9] ELl 2541 .7 EL2 161 .5 4LF 35.50

FLIGHT TINE 124.00 4RRIV4L C4TE JAN 14 197l

0ISTAIKE 353.534

LOL 348.82 VL Z7.331GAL -5.3_ AZlL. 78.'/'Z HCA 161.95 SI,14 130.63 ECC .17848 INC11.2812 vl 29.594

LOP ]52.08 VP 3_.]13 GAP 1.40 AZP 100.80 TAL Z06.29 TAP 9.24 RC4 107.51 4PO 153.94 v_ 55.243

GP -73.75 2AL 109.14 _AP" 96.05 ETS 330.03 Z,_E 101.34 _TE 234.54 74C 26.16 ETC 237.85 CLP-112.12

OLA 37.55 RAL 238.9! RA0 6_.6 _EL 12.750 PTH 2.32 VHP 8.006 DPA -69.47 R4P 140.1_ ECC 1.6782

L-| TINE IN] L_T IN] _ IN] RT AS(: IN] ATNTH IN] T]NE PC) CST T|M JNJ 2 L4T IN] 2 LONG
4286.91 -19.32 189.89 12].78 57.16 20 J 56 3686.9 -23.51 182.98

3144.B_ "19.31 103.7] 1Z1.77 57.15 ] 49 37 2544.9 -25.50 96.80

4286.91 -]9.32 ]89._ 121.78 57.16 20 ] 56 3686.9 -25.51 182.9H

3144.88 -19.31 103.71 121.77 57.15 ] 49 57 2544.9 -23.50 96,80

4286.91 -19.32 189.89 1Z1.78 57.16 20 ] 56 3686.9 -23.51 1_2.98
3144.88 -19.31 103.71 121.77 57.15 1 49 57 2544.9 -25.50 96.80

NI0-_E_CUTION 4CCURAC_ ORBIT DETERNINATJON ACCURACY

SGT L=_49.Z SGR |7_0.2 SC,3 156.6 ST 2474.3 SR 1305.4 SS 1103.6

RRT .g069 _ .9786 RTF" ._11 CRT .9891 CRS -.9985 CST -.9956

S_8 5147.9_3 .1352 R|5 .9_49 LS4 _301.9 N54 1_?.2 SS4 4.3

•e_I 3087.5 S(_ 614.7 THA 3].60 ELl 2792.4 EL2 170.7 4LF 27.67

1565



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH CAT[ _H[P 12 1970 FLIGHT TXN[ 126.00 ARRIVAL DATE JAN 16 1971

_ELIO_ENTRIC CONIC DISTANC[ 359.?26

RL 150.56 LAL .0(3 LOL 348.82 VL 27.310 GAL -5.24 AZL 75.99 PICA 166.11 SNA 130.48 ECC .17H39 INC14.0066 VI 29.594

RP 107.54 LAP 3._3 LOP 155.33 VP 38.093 GAP 1.76 AZP 103.61 TAL 205.56 TAP 11.67 RCA 107.21 APO 153.76 V2 35.238

RC 95.197 GL 60.02 GP -78.09 ZAL 105.56 TAP 96.42 [T$ 317.92 ZA[ 96.39 [TE 224.29 ZAC 21.49 £TC 228.54 CLP-122.81

PLAN[TCX_[NTRIC CON|C

C3 57.744 V,L 7.599 OLA 40.61 RAL 242.98 RIO 6569.1 VgL 13.363 PTH Z.45 VHP 9.589 OPA -67.99 RAP I27.87 [CC 1.9503

LNCH ATNTH LN(H TIN[ L-! TIN[ INJ LAT INJ LCNG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ Z LAT INJ 2 LONG

59.58 18 44 _ 4454.65 -17.28 2[_3.7| I31.72 52,66 19 58 25 3834.6 -22.01 194._7

120.42 1 35 40 3165.46 -17.27 103.91 131.11 52.66 2 ZB 26 2565.5 -22.00 97.48

59.58 18 44 30 4434.65 -|7.28 _:_X}.7I |31.72 52._ 19 58 25 3834.6 -22.01 194.27

120.42 I 35 40 3163.46 -17.27 J03.91 131.71 52,66 2 28 26 2565.5 -22.00 97.48

59.5R 18 44 30 4434.65 -17.28 200.11 131.72 52.66 19 58 25 3834.6 -_2.01 194.27

120.42 I 35 40 3165.46 -17.27 103.91 131,71 52,66 2 2B 26 2565.5 -22.00 97.48

OIFFERENTIAL CORRECTIONS NIO-CCIJgSI[ [XECUTION ACCURACY ORBIT 9ETERNINATION ACCURACY

TOE 3.B286 TRA .4_10 TC3 -.5489 8AU .4_ 5_T 3045.5 _ 1245,3 SG_ 121.9 ST 2890.7 SR 855.2 SS I043.!

ROE 1.0913 RRA .7B08 RC3 -.3433 FAU .0|583 RRT .8424 _ .9344 RTF .9721 CRT .9730 CRS -.9896 CST -.9968

FOE 1.6555 FRA .3536 FC3 -.2373 8SP 999"Z SQB 3290.3 1_3 ,I454 RI3 .9848 L$A 3184.1NSA 19_.7 SSA 3.4

801E 3.9#JI 8RA .9266 8(3 .6474 FSP -408 $_J _28,8 _ 6_.B THA J9,80 ILl 3009.0 EL2 J62.7 ALF 16,J5

LAUNCH OAT[ S_EP 12 1970 FLIGHT T_N[ |_.00 ARRIVAL DATE JAN 1_ 1971

HIELI(XKNTRIC CONIC 01STANCE _5.845

RL 150.36 LAL .00 LOL 348.82 VL 27.287 GAL "5.09 AZL 71.72 H_ 169.22 SMA 1]0.32 ECC .17832 INC18.2822 VI 29.594

RP 107.56 LAP 3._HS L(3P 1_.38 VP 3_.0_O GAP Z.IO AZP 107.9_ TAL L=_04.72 TAP 13.95 RC4 107.0_ APO 153.56 V2 35.232

R( 97.4R1GL 63.44 GP -82.M ZAL IGJ._8 _AP _.0_ [7S_"_°_ _. _0._6 ET[ L=04.J2 ZA( 15._9 ETC 208.56 CLP-146.23

PLANETOCENTRIC CONIC

C3 90.860 _ 9.532 0LA 42.97 RAL 247,S9 RN_ 636<3.8 VEL _4._67 PTH 2.64 VHP I2.135 OP4 -65.17 RAP 1|5.57 ECC 2.4953
LNCH A_4TH LNCH TIN[ L-| TIN[ INJ LAT INJ _ |NJ RT A._ INJ A2_4TH INJ TIN[ PO CST TIN INJ Z LAT _NJ 2 LONG

56.22 18 48 33 4580.t3 -13.44 _lO.l| 142.75 48.79 20 4 53 3980.1 -18.62 204.19

123.78 2 8 25 3232.12 -13.42 106.43 142.73 48.79 3 E 17 2632.1 -16.61 100.53

56.22 18 48 33 4_80.13 -13.44 210.11 |42.7_ 48.79 20 4 53 3980.1 -18.62 204.19

123.78 2 8 25 323_.1_ -_3.42 106.4_ J4_.73 48.79 3 2 17 2632.l -|8.61 100.53

56.22 18 48 33 4380.13 -13.44 210.II 142.75 48.79 20 4 53 3980.1 -18.62 _04.19

123.78 2 8 23 3232.12 -13.42 106.45 142.73 48.79 3 2 17 2632.1 -18.61 100.53
0IFFER[NTIAL COg_ECTIONS NZO-_J_U_S_ E_ECUTION ACCURAC_ ORBIT 0ETERMINATION 4CCURAC_

TO[ 5.2311 TRA 1.2302 TC3 -.30_ _AU ._ SGT 3_5_.| _ 64_._ SG3 92.8 ST 3159.0 SR _24.8 $5 1004.7

R0K -.4609 RRA .6_77 RC3 -.0747 FAU .0081_ RRT -.09<)9 RRF ,0457 RTF .9867 CRT -.7989 CRS .7641 C$T -.9984

F0[ 1.5758 FR4 .5883 FC3 -.0775 BSP 10322 SGe 3416.5 R23 -.1487 RI3 -.9861 LSA 3324.6 NSA 203.2 SSA 2.4

_E 5.2514 _R4 1.4094 6C3 .5J84 FSP -309 SGI 3_55.? SG2 641.7 TH4 178.86 £L1 3169.7 _L2 194.7 4LF 175.29

LAUNCH 0ATE SIP 12 1970 FLIGHT TINE 1_.00 ARRIVAL DATE JAN 20 1971

HKCI(X[NTRIC CONIC 01STANCK 371 .830

RL 150.56 LAL .00 LOt. 348.82 VL 27.261 GAL -4.90 AZL 64.11HCA 172.23 SNA 130.14 [CC .17816 INC25.H893

RP 107.58 LAP 3.38 LOP 161._3 VP _8.046 GAP Z.40 A_P il5.68 TAL 2133.74 TAP 15.97 RCA 106.95 APO 153.3_

RC 99.767 GL 65.18 GP -83.81 _AL 98.24 _AP 95.04 ITS 248.40 74[ 62.99 KT[ 158.64 _AC 8.51 [TC 162.25

PLAN[TO_ENTR|C CONIC
C3 J70.72_ _4L I_.O(H_ DLA 43.61RAL 252.56 RAD 6570._ VEL J7.0_0 PTH 2.93 VHP 16.734 _PA -60.00 RAP J04.0J

Vl 29.594

VZ 35._26
CLP 144.55

ECC 3.8098

LI_N ATMTH LN_H TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT AS{: INJ A2NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ Z LONG

55.33 19 4 47 4713.24 -7.92 216.9_ 154.I6 46.97 20 23 20 4113.2 -13.33 211.34
1_4.67 2 31 49 3346.01 -7.9i 111.54 154.16 46.97 3 27 35 2746.0 -13.3_ 105.95

35.33 19 4 47 4713.24 -7.9_ 2|6.9_ |54.18 46.97 20 23 20 4113.2 -13.33 211.34

124.67 2 31 49 3346.01 -7.91 1I|.54 |54.16 46.97 3 27 35 2746.0 -13.32 105.95

55.33 19 4 47 4713.24 -7.92 2|6.9_ I54.|8 46.97 20 23 _ 4113.2 -13.33 211.34

124.67 2 3| 49 3346.O1 -7.9I III._4 |_4.|6 46.97 3 27 35 _746.0 -J3.32 IO5.95
0IrFEN[NTIAL COR_[CT|CI_ NIO-O_U_ [_CUTION ACCURACY ORBIT 0ETERNIKATION ACCURAC_

TO[ 5.1091 TR4 2.|_!| TC3 -.O461BAU .IIOI SGT L:_OS.9 SGR 2_43.0 SG3 70.6 ST 2275.3 SR 2294.1 SS 1037.8

ROLE-5.2205 RR4 -,8240 Re3 -.0040 FAU.".O0032 RRT -.9481 I_F -.9fl2! R1T" .9985 CRT -.e939 CRS .9943 CST-I.0000
FOg 1.617.8 FRA .6772 FC_ .0016 BSP 10658 S_ 3504._ /_3 -.1266 RI3 -.9906 LSA 3388.6 NSA 185.5 SSA 1.7

_OK 7._045 _RA 2.3381 _3 .0482 FSP -235 SGI 3459,1SG2 561.4 THA l_q.21 ELI 3226.2 EL2 178.1ALF 134.76

LAUNCH 04Tg _P 12 1970 FLIG_7 7INE I32.O0 ARRIVAL DAT_. JAN 22 107|

I'(LI(XENTRIC COLIC

RL J_0.56 _L .00

RP 107.60 LAP 3.39

Re 102.0fl3 GL 62.13

PLAN[ TOC£NTRI C COLIC

C3 425.307 v_ Z0.623

LNC.N 4/NTH LNCH TIN[
6(3.99 19 47 8

119.01 2 25

60.99 19 47 6

119.01 2 23 29

60.99 19 47 8

119.01 2 25

01FFERI[NTIAL COI_I[CTIONS

TDK .5_ TRA 1.7411

R0-I0.6580 RR4-4.0973

r0[ 1.9499 FR4 .9746

80KI0.8705 8RA 4.4519

0ISTANC[ 377,482

LOL 34_.82 VL Z_.Z3) GAL -4.64 A_L 47.BI PICA |74.94 SMA 129.94 ECC .17764 1NC42.1947 Vl 29.594

L(_P 165.07 VP _14_.019 GAP 2.f_ A2_P 1_.08 TAL 202.45 TAP 17.40 RCA 106.86 APO 153.03 v2 35.218

GP -74.|4 7AL 94.66 2AP 93.44 £TS _03,78 2AIE 71.14 KTE 115.83 _AC 3.16 KTC 299.03 CLP 102.70

0LA _9.65 R_L 2_1.0_ e_O 6372.2 _I[L 23.3e0 PTH

L-] TIN[ |NJ LAT INJ LO_ INJ RT AS( INJ

4764.21 -2.23

_3I.|3 -2.2J

4764.21 -2.23

3531.13 -2.21

4764.21 -2.23

3S31.13 -2.21

TC3 -.0|43 8_J .9379

RC3 -.1643 FAU",OI634

FC3 .0333 _SP 10497

BC3 .1650 F$P -184

3.29 VHP 26.503 OPA -49.83 RAP 93.97 KCC 7.9995

A2NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
Z16,)1 164.40 _1.40 21 6 32 4164.2 -7.30 210.52

IL_._ J_1.39 _O.40 3 24 20 2931.I -7.29 116.79

213.31 164.40 50.40 21 6 32 4164.2 -7.30 210.52

!_._ |64._9 _O.40 3 24 20 2931.1 -7.29 116.79
216.31 164,40 50.40 21 6 32 4164.2 -7.30 210.52

I_._ If>4._H) _tO.40 3 24 20 2931.1 -7.29 116.79

NI0-(_E g_CUTICIN ACCIJRAC_ ORBIT OETEI_41NATION ACCURACY

S6T 647.4 St_ _4Z7.2 SG3 57.0 ST 237.6 Sa 3049.1 SS 1263.8

RRT -._974 _ -.9930 RtT" ._14 CRT -.7177 CR$ .99_9 CST -.7491
SC_ 3487.8 R_3 -.0928 R13 -.9948 LS4 3304.7 NSA 172.8 SSA 1.8

S6I 3449.4 $62 515.8 THA 9_.59 ELI 3053.9 EL2 165.2 ALF 93.2!
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OP

LAUNCH DATE S_P IZ 1970 FLIGHT TINE 134.00 ARRIVAL DATE JAN 24 1971,

P_ELIOC[NTRIC CONIC

RL 150.56 LAL .00

RP 107.63 LAP 3.39

RC 104.339 GL 46.30

PLANE TO([NTR|C CONIC

C31377.930 VI4L 37.120

LNCH AFNTH LNCM TINE

90.00 I 42 8

90.00 20 46

I00.00 3 21 49

100.O0 21 49 36

ll0.OO 5 7 0

110.00 22 20 f15

DISTANCE 381.960

LOL 348.82 VL 27.203 GAL -4.15 4IL 8.45 HCA 176.57 S_44 I29.74 ECC .17567

LOP 168.32 VP 37.991 GAP 2.48 42? 171.53 TAL 200.16 TAP 16.73 R¢4 106.94

GP -51.75 ZAL 9Z.33 ZAP 91.80 ETS 187.70 7AE 48.43 ETE 101.98 ZAC Z5.69

DL4 13.41RAL 259.10 RAO 6573.1 VEL 38.720 PTH 3,55 W4P 47.789 DPA -27.95

L-I TIM[ INJ LAT INJ LONG INJ RT ASC |NJ A714TH INJ TINE PO CST TIN

3730.96 -14.50 145.20 176.97 65.41 Z 44 19 3131 .0
4_4.22 15.55 L:_0._ 163.63 66.03 22 3 0 4104.2

_09.55 -16.98 112.74 118.16 65.02 4 18 39 2809.5

4500.88 lB.04 I64,78 J62.47 65.76 23 4 37 3900.9
3080.51 -22.B5 1(30.73 181.15 63.86 5 58 20 248D.5

4402.68 23.96 174.43 159.56 64.86 23 34 17 3_D2.7

I1_81.5453 Vl 29.594

APO 152.53 V2 35.21!

ETC 280.96 CLP 92.90

OIFFERI[NTIAL CORf_CTI(_I$

TDIE-4.6432 TRA .73J6 TC3 -.0779 6AU 4.0591

_3-12.82511qqA-B.3ZSJ RC3 -._1FAU-.O_J07

FOIE 2.5796 FRA 1.8918 FC5 .0a34 8SP 8410

60£13.6397 BRA 8._H_O2 _:3 .1203 FSP -154

NIO-COURSE E_CUTION ACCURACY

SGT 9Zg.Z S_ _7.4 `%3 52.1

`%8 30J4.Z RZ3 -.0936 R13 -.9954

SGJ 2965.6 `%Z 539.1 THA 74.96

RAP 86.80 [CC23.6772

IN! 2 LAT IN! 2 LONG

-17.69 137.98

12.18 193.83

-20.20 115.43

14.62 177.66

-26.17 93.15

20.37 167.12

ORBIT DETERNINATION ACCURAC_

ST 717.8 SR 2024.2 SS 1691.1

CRT .9662 CRS .9997 CST .9592

LSA 2727.0 NSA 189.1 SSA 1.5

EL1 2140.6 EL2 174.9 ALF 7_.95

LAUNO_ DATE S_P IZ 1970 FLI_T TINE 136.00 ARRIVAL CATE JAN 26 1971

HEL IO(ENTRIC CONIC

RL 150.56 LAL .00
RiP 107.65 LAP 3.38

RC 106.624 GL -_./_1

PLANE TOCI_NTRI C CONIC

C3 EO4.379 _ 24.$84

LNO4 A;_4TH LNCH TINE

13.37 2 30 25

166.63 13 37 12
13.37 2 30 25

166.63 13 37 12

13.37 Z 30 25

166_t13 13 37 12

O I STM4CI[ _32.933

LOL 348.82 VL 2'7.171 GAL -4.93 AZL 14|.03 HCA 184.35 _ |29.52 ECC .18324

LGP 171.56 VP 37.9GO GAP 4.14 A2'P _.05 TAL Z03.02 TAP 27.37 RE4 105.79

GP 68.23 FAL .q,4._ 2AP 94.67 £TS 177.L_ FAK 72.6| ETE 26_.48 74C 145.35

DLA -78.2_ RAL 211.33 RAO 63_2.6 VEL 16.93_ PTH 3.39 Vt4P 31.796 DPA 87.06
L-I TINE IN! LAT IN! LO_ IN! RT AS_ IN! AZNTH IN! TINE PO (:ST TIN

2428.51 1.51 BZ._ 121.00 168.25 3 10 53 1828.5

635.78 1.51 282.g_ 121.0_ 168,25 13 47 48 35.8

24_.51 1.51 82._ 121._0 168.23 3 I0 53 1828.5

635.78 1.51 _2.g_ 121.0_ 168.25 13 47 48 35.8

2428.51 1.51 8_.36 121.00 168.25 3 10 53 1828.5

635.78 1.51 26_.92 121.0"Z 168.25 13 47 48 35.8

I1_51.0298 Vl 29.594
APO 153._5 v2 35.202

ETC 276.20 CLP 102.68

DIFFERENTIAL OORRECTI(_qS

TOE 3.4253 7RA .7422 TC3 -.0761BAU 1.7449

R0-12.7097 _A-I.0_/'0 RC3 ._O"ZO FAU-.02515

F0£-2.6578 FRA -.IgO_ FC3 .0_0 85P 10568
80213.1632 BRA 1.2671 8C3 .2159 FSP -178

NID-C(X/RS_ E_CUTION ACCURACY

SGT 1124.3 SGR 3338.0 `%3 58.8

RRT -.9139 RRF .9986 RTF -.8961

S_g 3555.5 R_3 -.0_61 RI3 .9957

SGI 3524.2 SG_ 470.7 TH4 108.88

RAP _00.81 ECCID.9465

IN! 2 LAT IN! 2 LONG

9.34 81.33

9.34 281.69

9.34 81.33

9.34 281.69

9.34 81.33
9.34 281.69

ORBIT OETERNINATION ACCURACY

ST 838.1 SR 2983.2 SS 1711.3

CRT -.9819 CRS -.9999 CST .9793

LSA 3536.3 NSA 15B.1 SS_ 1._

EL1 _094.9 EL2 133.0 ALF 105.46

L_UN(H 0ATE S_EP 12 1970 FLIGHT TINE J38.00 4RRIVAL CATE J6N 28 1971

HI[LIO(CNTRIC CONIC

RL 150.56 LAL .00

RP 107.68 LAP 3.36

RC 108.906 GL -64.75

PLANI_TOCENTRI_ CONIC

C3_213.37D _ 14.676
LN_H ATNTH LNCH TINE

IZ.7_ 0 1O 53

167.22 I! 20 1

12.78 0 10 53

167.22 11 20 1

12.78 0 10 53

167.22 1! 20 I

LOL 348.82 VL 27.13_ G4L

LOP 174.81VP 37.918 GAP

GP 79.30 7AL 96.72 7AP

DISTANCE 398.312

-4.60 47L 119.39 PEA 186.86 SNA

4.26 47P 60.79 TAL 201.44 TAP

96.00 ETS 145.18 74E 87.10 ETE

129.29 ECC .18252 II_29.3850 Vl 29.594

28.30 RCA 105.69 APO 152.89 v2 35.193

2]0.44 7AC 157.95 ETC 260.19 CLP 138.62

DLA -78.77 RAL 176.64 RAO 6571.2 VEL 18.349 PTH 3.03 VHP 19.073 DP4 73.05

L-I TIN[ INJ LAT INJ _ INJ RT AS_ INJ AZNTH INJ TIN[ PO CST TIN

2319.63 8.84 81.86 84.86 168.64 O 49 33 1719.6

5813.23 8.84 259.54 _4.B8 168.64 12 56 55 5213.2

2319.63 8.84 81.86 _.86 168.64 0 49 33 1719.6

5813.23 8.84 2fl9._4 64.68 168.64 12 56 tiff 5213.2

2319.63 8._4 81086 B4.B6 168.64 0 49 33 1719.6

5_13.23 8.84 239.54 84.88 168.64 12 56 55 5213.2
OIFFERIENTIAL COR/_C T IONS

TDE-2.Z360 TRA -.3_q3 TC3 -.0049 8AU .17_

R_IE-4.3386 I_A-! .6458 RC3 .0_08 F_U .000,_
20E-1.2179 FRA -.3477 FC3 -.0019 6SP 11919

8O£ 4.8P_9 ER4 ! .67_ BC3 .0610 FSP -232

NI0-ODURS_ ELOCUTION ACCURACY

`%T 1093.4 `%R 3713.7 SG3 72.9

ART _5 RRF .ggO_ RIT .9473

SGE _71.4 N_3 -.0_78 R13 .9945

.%1 _43.5 S_ 463.8 TH_ 74._N_

RAP 255.96 ECC 4.5445

IN! 2 LAT IN! 2 LONG

16.67 80.63

16.68 258.32

16.67 80.63

16.68 258.32

16.67 80.63

16.68 258.32

ORBIT DETERNINATION A¢CUR_C_

ST 895.0 SR l_2.O SS 856.0

CRT .9534 CRS -.9934 CST -.9816

LSA 2306.4 MS4 252.4 SS_ 1.5

ELI 2142.3 EL2 247.3 ALF 66.16

LAUNO4 OAT[ SEP |2 1970 FLIGNT TINE 140.00 ARRIVAL DATE JAN 30 !971

HELIOCENTRIC C.(_|C

RL 1_O.56 LAL .00

RP 107.71 LAP 3.3E

RC 111.156 GL -64.07

PLAMET(_ENTRIC C(_IIC

C3 104._ VHL 10.242

LNO4 42NTH LNO4 TINE
15.34 0 II 48

164.66 11 10 45

15.34 0 11 4_

164.66 lJ 10 45

15.34 0 II 48

164.66 11 lO 45

Ol STMIC[ 404.131

LOL 348.82 VL 27.103 GAL -4.35 AZL J09.93 _ 189.B_ S_A

LOP 178.05 VP 37.8_ GAP 4._0 A;qP "/_._4 TAt. _00o18 TAP
6P 77.91 74L _.g_ ZAP 10_.0_ [TS 78.B0 7_E _.63 ETE

129.03 ECC .18265 IN(19.9270 Vl 29.594

29.97 RCA 105.48 APO 132.62 v2 35.184

164.49 ?AC 162.53 ETC 215.80 CLP-175.15

0LA -76.33 RAL 173.EO RAO 63?0.0 VI[L 13.04! PTH 2.71VHP 13.430 DPA 63.74

L-I TINE INJ taT INJ _ INJ RT ASC INJ A2MTH ENJ TIME PO CST TIM

2186.27 17.31 78.63 81.31 165.88 0 48 13 1586.3

5687.88 17.31 258.83 81.32 165.68 12 45 33 5087.9

2186.27 17.31 78.63 81.31 163.88 0 48 13 1586.3

_7.88 17.31 258.83 81.32 165.88 12 45 33 5087.9

2186.27 17.31 78.63 81.31 165.88 0 48 13 1586.3
5687.88 17.31 258.83 81.32 163.88 12 43 33 5087.9

OIFFE_IENTIAL CORRECTIONS

TDE-3.1639 TRA-1.4647 TC3 -.Z_3 BAU .3339

ROE .57_0 R_A -.2403 RC3 -.0057 r_J .01234

F012-1.0714 FR4 -.3784 FC3 -.1019 85P 12_01

BOE 3.2137 BR4 1.4843 BC3 .2393 FSP -310

NID-COUI_JE E_CUTICN ACCURACY

$GT 3_.1 `%R _0.7 `%3 93.8

RRT .5591 R_F ,45_0 RTF .9912

•%6 4OZZ,8 R_3 -.13!3 R!3 .9896

`%! _5.6 ,%2 545.4 THA 5.42

RAP 249.83 ECC 2.7263
IN! 2 LAT IN! 2 LONG

25.06 76.89

25.06 257.10

25.06 76.89

25.06 257.10

25,06 76.89
25.06 257.10

ORBIT DETERMINATION ACCURACY
ST 2060.7 .SR 365.3 55 764.1

CRT -.5137 CRS .6054 CST -.9939

LS4 2204.9 NS_ 319.7 SSA 2.1

ELI 2069.4 EL2 312.1 ALF 174.68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH GATE SEP ;Z 1970

HELIOCENTRIC CONIC

RL 150.56 LAL .DO

RP 107.74 LAP 3.28

RE 119.462 GL -61.26

PLANE TOCENTRIC COMIC

C3 62.51H VHL 7.907

LNCH ATNTH LNCH TIHE

17,92 O 48 2

162.D8 11 36 37

17.92 0 48 2

162.08 11 36 57

17.92 0 48 2

162.08 Jl 36 37

FLIGHT TINE |42.00 ARRIVAL DATE FEB 1 1971

OISTANCE 41D.079

LOt. ]48.82 VL 27.067 GAL -4.12 AZL 204.88 PICA 192.88 SNA

LOP 181.28 VP 37.860 GAP 4.78 AZP 75,48 TAL 198.98 TAP

GP 72.24 7AL 100.84 ZAP 106.42 ETS 59.21ZA£ 101.84 ETE

128.81ECC .18309 1NC14.8801 v; 29.594

31.86 RCA 105.23 APO 152.99 v2 35.174

145.88 ZAC 162.97 ETC 218.89 CLP-158.OO

OLA -74.29 RAL |83.38 RAO 6569.2 VIEL 13.560 PTH 2.48 VHP

L-| TIME |NJ LAT IN; LONG IN; RT ASC IN; AZ14TH IN; TIME

2063.77 24.80 74.65 85.90 162.64 I Z2 26

5575.00 24.80 257,41 85.92 162.64 15 9 32

2063.77 24.80 74,65 85.90 162.64 I 22 26

5575.00 24.B0 257.4| 85.92 162.64 13 9 32

2063.77 24.80 74.65 85.90 162.64 I 22 26

5575.00 24.80 257.41 85.92 162.64 13 9 32

NI0-COUR_E EXECUTION ACCURACY

SGT 3974.6 SGR 1098.6 SG3 124.0

_T -.8524 RRF -.9352 RTF .9777

5G8 4123.6 1_3 .1625 RI3 -.9836

SGI 4085,6 SGZ 538.9 THA 166.48

01FFERENTIAL CCRRECTIONS

TOE-2.6644 TR4-1.2449 TC3 -.6240 BAU .5_2

R_E 1.3099 RRA .1841 Re5 .1590 FAU .02|30

FOE-1.249; FRA -.]783 FC] -.2949 6SP 12B39

BOE 2.9690 BRA 1.2584 _3 .6439 FSP -403

10.515 0PA 56.33 RAP 246.06 ECC 2.0289

PO CST TIN IN; 2 LAT IN; 2 LONG

1463.8 32.40 72.25

4975.0 32.41 255.01

1463.8 32.40 72.25

4975.0 32.41 255.01

1463.8 32.40 72.25

4975.0 32.41 255.0J

ORBIT OETERMINATIC_ ACCURACY

ST 2|74,2 SR 960.7 SS 867.4

CRT -.9482 CRS .98§7 CST -.9882

LSA 2515.3 NSA 293.3 SSA 2.9

ELI 2360.4 EL2 281.0 ALF 156.92

LAUNCH DATE SEP 12 1970 FLIGHT TINE 144.00 ARRIVAL OATE FEB 3 1971

HELIC(CNTRIC CONIC 0ISTANCE 416.07J

RL ;50.56 LAL .00 LOL 348.82 VL 27.03(3 GAL -3.89 A2"L 101.77 HC,A 196.02 S_4A

RP 107.77 LAP 3.23 LOP 184.52 VP 37.824 GAP 5.07 A;t'P 78.67 TAL 197.79 TAP

128.56 ECC .18372 INC11.7716 Vl 29.594
33.81RCA 104.94 APO 152.18 V2 35.164

RC 115.736 GL -§7.72 GP 66.27 ZAL 102.23 7AP 110.92 ETS 53.80 7_E 106.75 ETE 142.00 2AC 159,58 ETC 229.74 CLP-152.55

PLANETOCENTRIC CONIC

C3 42.344 VHL 6.507 0LA -71.93 RAL 192.5| RAO 6568,6 V[L 12,795 PTH 2,33 VHP 8.824 OPA 49.81 RAP 243.47 ECC ;,6969
LNCH AZNTH LNCH TIME L-I TIME IN; LAT |NJ LONG IN; RT A,_d_ IN; AZMTH IN; TIME PO (.ST TIN IN; 2 EAT IN; 2 LONG

L_3.63 J 30 3 |_1 .15 _0.63 70,00 91.36 158.87 2 2 44 1361.I 38.04 66.77

;59.37 12 7 25 5484.36 30.64 255.53 91.38 158.87 13 _I 50 4884.4 38.05 252.29

20.63 I 30 3 1961.15 30.63 70.00 9|._ 158.87 2 2 44 1361,1 38.04 66.77

159.37 12 7 25 5484.36 30.64 255.53 91.38 158.87 13 38 50 4884.4 38.05 252.29
20.63 ! 30 3 1961.13 30.63 70.00 91.36 158.87 2 2 44 J361.1 38.04 66.77

;59.37 12 7 25 5484.36 3(3.64 255.53 9|._ 158.87 13 _q 50 4884.4 38.05 252.29

OIFFERENTIAL CORRECTIONS MIOoCOURSI[ E_ECUTION ACCURACY CRBIT OETERMINATICN ACCURACY
TOE-2.547; TRA-I.O423 TC3-1.0801 B4U .6402 SGT _70.0 _ 1354.7 SG3 154.1 ST 2412.3 SR |164.6 $5 99;.3

ROE 1.3086 RRA .1985 RC3 .3350 FAU .02g02 RRT -.9044 RRF -.9741 RTI r .9(_q5 CRT -,9734 CRS .9964 CST -.9899

F02-1.4373 FRA -.3492 rC3 -.5933 8SP 12_J6 ,_ 4194.8 R23 .1896 RI3 -.9772 LSA 2844.5 MSA 259.7 SSA 3.6

BOE 2.8636 8R4 1.O6;0 BE3 1.1308 FSP -498 SGI 4158.3 SG2 551.7 THA 162.53 ELI 2667.9 EL2 24|.4 ALF 154.61

LAUNCH CATE SIP IZ 1970 FLIGHT TIN_ 146.00

HELIOCENTR;C CONIC 01ST4NCE 422.074

RL 150.56 LAL .DO LOL 34P.H2 VL 26.992 GAL -3.66 47L 99.66 HCA 199.18 SNA

RP 107.80 LAP 3.16 LOP 187.75 VP 37.786 G4P 5.36 AZP 80.86 TAL 196.59 TAP

RC 118.005 GL -59.97 CP 6(3.63 7AL 103.10 Z4P 115.38 ETS 51.72 ZAE 1|0.78 ETE

PLANE TOCENTRIC CONIC

C3 91.279 VHL 5.592 CLA -69.44 RAL 201.12 RAC 6568.2 VEL 12.355 PTH 2.23 VHP

LNCH AZNTH LNCH TINE L-I T|ME IN; LAT IN; LONG IN; RT AS( IN; AZMTH IN; TIME

23.51 2 10 32 1877.Z2 34.85 64.82 95.97 154.67 2 41 49

156.49 12 35 40 5415.32 34.86 Z53.35 95.99 154.66 14 5 55

23.51 2 10 32 1877.Z2 34.85 64.82 95.97 154.67 2 41 49

156.49 12 35 40 5415.32 34.86 253.35 95.99 154.66 14 5 55

23.51 2 I0 32 1877.L:_'Z 34.85 64,82 95.97 154.67 2 41 49

156.49 12 35 40 5415.32 34.86 253.35 95.99 154.66 14 5 55

CIFFERENTIAL CORRECTIONS

T0£-2.4783 TRA -.8927 TC3-|.6209 8AU .7092

ROE 1.1849 RRA .1544 RC3 .5OO3 F4U .03618

rOE-1.5703 FRA -.3034 FC3-1.0015 BSP 13481

BOE 2.7469 BRA .9059 BC3 1.6963 FSP -609

LAUNCH DATE SEP 12 1970

HELICX:ENTRIC CONIC

RL 150.56 LAL .0(3

RP 107.84 LAP 3.09

RC 12'0.271 GL -50.20

PLANETOCENTRIC CONIC
C3 24.576 VI,.N.. 4.957

LNCH ATMTH LNCH TINE
26.49 2 48 1

153.5; 13 0 3

26.49 2 48 1

133.51 13 0 3

26.49 2 48 I

153.51 13 0 3

0IFFERENTIAL CORRI[CT|ONS

TDE-2.3B09 TRA -.7525

ROE 1.0268 RR4 .0961

F02-1.6164 FRA -.2271

BOE 2.5929 BR4 .7§87

NI0-COURSE EXECUTIQq ACCURACY

SGT 4064.2 SC_ 1410.5 SG3 185.9

RWT -.9193 R_W -.9817 R1T .9633

SC_ 4302.0 _3 .2054 RI3 -.9724

_1 4269.4 SG2 528.6 THA 162.02

4RRIVAL OATE FEB 5 1971

128.31 ECC .18449 INC 9.6649 V! 29.594

35.77 RCA 104.64 APO 151.98 V2 35.153

141.92 7AC 155.77 ETC 237.80 CLP-150.89

7.772 OP4 43.89 RAP 241.68 ECC 1.5147

PO CST TIM IN; 2 LAT IN; 2 LONG

1277.2 42.00 60.64

4815.3 42.01 249.17

1277.2 42.00 60.64

4815.3 42.01 249.17

1277.2 42.00 60.64

4B15.3 42.01 249.17

ORBIT 0ETERMIN4TION ACCURACY

ST 2657.2 SR 1221.6 SS 1095.3

CRT -.9824 CRS .9986 CST -,9909

LSA 3114.2 HSA 232.7 SSA 4.5

ELI 2917.2 EL2 207.7 ALF 155.56

FLIGHT TINE 148.00 ARRIVAL 0ATE FEB 7 1971

DISTANCE 428.079

LQ. 348.82 VL 26.954 GAL -3.42 AZL. 98.14 I,'K:A 202.36 ,_4A

LOP 1g0.99 VP 37.748 GAP 5.65 A2'P 82.47 TAL 195.37 TAP

GP 5_.42 7AL 103.46 ZAP 119.68 ETS 50.69 ZAE 114.07 ETE

TC3-2.205I BAU .7533

RC3 .6277 FAU .04181

FC3-1.4728 BSP 13691
BC3 2.2928 FSP -695

128.05 ECC .18538 IN{: 8.1385 VI 29.594

37.74 RCA 104.31APO 151.79 v2 35.141

143.23 7AC 151.74 ETC 243.20 CLP-150.74

0LA -66.88 RAL 208.88 RAO 6568.0 VI[L 12.081 PTH 2.16 VHP 7.093 0PA 38.46 RAP 240.51 ECC 1.4045

L-J TINE IN; LAT IN; _ IN; RT ASC IN; A2'MTH IN; TINE PO C$T TIN IN; 2 LAT IN; 2 LONG
1808.27 37.71 59.32 99.58 150.24 3 l_ 9 IL:_8._ 44.54 54.18

5364.30 37.72 251.O_ 9_._0 150.24 14 29 27 4764.3 44.54 245.91

1808.27 37.71 59.32 99.58 150.24 3 18 9 1208.3 44.54 54.18

5364.30 37.72 251.06 99.60 150.24 14 29 27 4764.3 44.54 245.9;

1808.27 37.71 59.32 99.58 150.24 3 18 9 12138.3 44.54 54.18

5364.30 37.72 251.06 99.60 150.24 14 29 27 4764.3 44.54 245.91

MI0-C.OURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

,%T 4154.3 S6R 1369.6 .%3 212.9 ST 2831.6 SR 1190.0 SS 1151.8

RRT -.9"233 RRF -.9625 RTF .9589 CRT -.9863 CRS .9993 CST -.9916
SG(3 4374.3 1_3 .2185 RI3 o.9673 LSA 3273.3 MSA 213.8 SSA 5.5

•%1 4345.3 S_ 503.0 THa 162.83 ELI 5066.1 EL2 ;81.2 ALF I 57.40
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970_

LAk_NCH DATE SEp 12 1970 FLIGHT TIME 150.00 AERIVAL DATE FEB 9 1971

HELIOCENTRIC CONIC DISTANCE 434.075

RL 150.56 LAL .00 LOL 348.82 VL 26.914 GAL -3.18 AZL 96.98 HCA 205.56 SMA

RP 107.87 LAP 3.00 LOP 194.21 VP 37.209 GAP 5.94 Alp 85.70 TAL 194.13 TAF

RC 122.531GL -46.52 Gp 50.69 ZAL 103.32 ZAP 123.75 ETS 50.05 ZAE 116.75 ETE

PLANETOCENTRIC CONIC

C3 20.235 VHL 4.498 DLA -64.29 RAL 215.84 RAD 6567.8 VEL 11.900 FTH 2.11VHF

LNCH AZMTH LNCM TIME L-I TIME INJ LAT

29.52 3 22 42 1750.64 39.50

150.48 13 20 53 5327.72 39.50

29.52 3 22 42 1750.64 39.50

150.48 13 20 53 5327.72 39.50

29.52 3 22 42 1750.64 39.50

150.48 13 20 53 5327.72 39.50

DIFFERENTIAL CORRECTIONS

TDE-2.2672 "IRA -.6231 TC3-2.8234 BAU .7883

RDE .8772 RRA .0451 RC3 .7215 FAU .04618

FDE-t.5939 Flea -.1353 FC5-1.9760 BSP 13931

BOE 2.4310 BRA .6247 BE3 2.9141 FSP -768

127.79 ECC .18639 INC 6.9765 vl 29.594

39.69 RCA 103.97 APO 151.60 V2 ]5.130

145.14 ZAC 147.85 ETC 246.88 CLF-151.28

6.647 DPA 33.49 RAp 2]9.84 ECC 1.5330

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

53.73 102.45 145.80 3 51 53 1150.6 45.94 47.69

248.85 102.46 145.79 14 49 41 4727.7 45.95 242.80

53.73 102.45 145.80 3 51 53 1150.6 45.94 47.69

248.85 102.46 145.79 14 49 41 4727.7 45.95 242.80

53.73 102.45 145.80 3 51 55 1150.6 45.94 47.69

248.85 102.46 145.79 14 49 41 4727.7 45.95 242.80

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4259.0 SGR 1298.9 SG3 235.7 ST 2940.5 SR 1118.2 SS 1168.3

RRT -.9251RRF -.9808 RTF .9560 CRT -.9884 CRS .9997 CST -.9917

9GB 4452.7 R23 .2246 R13 -.9633 LSA ]350.0 MSA 199.3 SSA 6.5

SG1 4427.3 SG2 474.6 THA 164.06 EL1 3141.9 EL2 159.0 ALF 159.35

LAUNCH DATE SEp 12 1970 FLIGHT TIME 152.00 ARRIVAL DATE FEB 11 1971

HELIOCENTRIC CONIC

RL 150.56 LAL .00

Rp 107.91 LAP 2.91

RC 124.786 GL -42.96

PLANETOCENTRIC CONIC

C3 17.277 VHL 4.157

LNCH AZMTH LNCH TIME

32.56 3 55 10

147.44 13 38 52

32.56 3 55 10

147.44 13 38 52

32.56 3 55 10

147.44 13 38 52

DIFFERENTIAL CORRECTIONS

TOE-2.1444 TRA -.4970

RDE .7468 RRA .00_

FDE-l.5187 FRA -.0325

BDE 2.2707 BRA .4970

DISTANCE 440.061

LOL 348.82 VL 26.874 GAL -2.92 AZL 96.06 HCA 208.75 SMA 127.52 ECC .18750 INC 6.0580 vl 29.594

LOP 197.44 VP 37.669 tAP 6.23 Alp 84.68 TAL 192.87 TAp 41.62 RCA 105.61 APO 151.43 V2 ]5.118

GP 46.44 ZAL 102.71 ZAP 127.54 ETS 49.56 ZAE 118.90 ETE 147.28 ZAC 144.25 ETC 249.50 CLP-152.16

DLA -61.72 RAL 222.16 RAD 6567.7 VEL 11.775 PTH

L-I TIME INJ LAT

1701.40 40.43

5302.71 40.44

1701.40 40.43

5302.71 40.44

1701.40 40.43

5302.71 40.44

TC]-3.4555 BAU .8183

RC3 .7818 FAU .04927

FC3-2.4688 BSP 14203

BC3 3.5428 FSP -827

2.08 VHP 6.355 DPA 28.97 RAp 239.58 ECC 1.2845

INJ LONG INJ RT ASC INJ AZ_MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

48.22 104.87 141.51 4 23 32 1101.4 46.48 41.41

246.86 104.88 141.50 15 7 15 4702.7 46.49 240.05

48.22 104.87 141.51 4 23 32 1101.4 46.48 41.41

246.86 104.88 141.50 15 7 15 4702.7 46.49 240.05

48.22 104.87 141.51 4 23 32 1101.4 46.48 41.41

246.86 104.88 141.50 15 7 15 4702.7 46.49 240.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6T 4368.1SGR 1217.4 SG3 253.4 ST 2988.8 SR 1029.6 SS 1150_'1

RRT -.9250 RRF -.9772 RTF .9538 CRT -.9896 CRS .9999 CST -.9913--

SGB 4534.6 R23 .2251 R13 -.9599 LSA 3358.6 MSA 188.3 $SA 7.7

S_1 4512.4 SG2 447.7 THA 165.40 EL1 3158.1 EL2 140.0 ALF 161.14

LAUNCH DATE SEP 12 1970 FLIGHT TIME 154.00 ARRIVAL DATE FEB 13 1971

HELIOCENTRIC CONIC

RL 150.56 LAL .00

RP 107.95 LAF 2.81

RE 127.016 GL -39.53

FLANETOCENTRIC CONIC

C3 15.191 VHL 3.898

LNCH AZMTH LNCH TIME

55.59 4 26 1

144.41 13 54 34

35.59 4 26 1

144.41 13 54 34

35.59 4 26 1

144.41 13 54 34

DISTANCE 446.033

LOL 348.82 VL 26.834 GAL -2.66 AZL 95.31 HCA 211.95 SMA

LOP 200.66 VP _7.629 GAP 6.52 AlP 85.49 TAL 191.58 TAp

GP 42.63 ZAL 101.68 ZAP 131.05 ETS 49.15 ZAE 120.61 ETE

127.25 ECC .18874 INC 5.3099

43.53 RCA 103.24 APO 151.27

149.48 ZAC 140.99 ETC 251.45

vl 29.594

V2 35.105

CLP-15].20

DLA -59.18 RAL 227.99 RAD 6567.6 VEL 11.687 _TH 2.06 VHF 6.170 DpA 24.86 RAp 239.66 ECC 1.2500

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1658.34 40.71 42.89 107.09 137.47 4 53 39 1058.3 46.36 ]5.47

5287.13 40.72 245.22 107.10 137.46 15 22 41 4687.1 46.57 237.80

1658.34 40.71 42.89 107.09 137.47 4 53 39 1058.3 46.36 35.47

5287.13 40.72 245.22 107.10 137.46 15 22 41 4687.1 46.37 237.80

1658.34 40.71 42.89 107.09 137.47 4 53 39 1058.5 46.36 ]5.47

5287.i3 40.72 245.22 107.10 137.46 15 22 41 4687.1 46.37 237.80

ORBIT DETERMINATION ACCURACY

ST 2984.9 SR 938.4 SS 1104.4

CRT -.9905 CRS .9999 CST -.9904

LSA 3313.3 MSA 179.6 SSA 9.1

ELI 3126.5 EL2 123.0 ALF 162.68

DIFFERENTIAL CORRECTIONS

TDE-2.0177 TRA -.3728 TC3-4.0853 BAU .8460

RDE .6379 RRA -.0322 RC3 .8141 FAU .05123

FDE-1.4078 FRA .0738 FC3-2.9196 BSP 14506

BDE 2.1162 BRA .3741 BC3 4.1656 FSP -871

MID-COURSE EXECUTION ACCURACY

SGT 4481.4 SGR 1136.1 SG3 266.4

RRT -.9239 RRF -.9719 RTF .9524

SCAB 4623.2 R23 .2198 R13 -.9574

SG1 4603.8 SG2 423.2 THA 166.70

LAUNCH DATE SEP 12 1970 FLIGHT TIME 156.00 ARRIVAL DATE FEB 15 1971

HELIOCENTRIC CONIC

RL 150.56 LAL .00

RP 107.99 LAp 2.70

RC 129.278 GL -36.23

PLANETOCENTRIC CONIC

C3 13.688 VHL 3.700

LNCH AZMTH LNCH TIME

38.61 4 55 45

141.39 14 8 20

38.61 4 55 45

141.39 14 8 20

38.61 4 55 45

141.39 14 8 20

DIFFERENTIAL CORRECTIONS

TDE-l.8876 "IRA -.2450 TC3-4.6875 BAu .8708

ROE .5487 RRA -.0607 RC3 .8206 FAU .05210

FDE-1.2742 FRA .1821 FC3-3.2951 BSP 14800

BDE 1.9657 BRA .2524 BC3 4.7588 FSP -900

DISTANCE 451.990

LOL 348.82 Vl_ 26.793 GAL -2.39 AZL 94.69 HCA 215.15 SMA 126.99 ECC .19009 INC 4.6852 vl 29.594

LOP 203.88 VP 37.588 GAP 6.81 AZP 86.17 TAL 190.26 TAp 45.41 RCA 102.85 APO 151.13 V2 35.093

GP 39.24 ZAL 100.26 ZAP 134.27 ETS 48.79 ZAE 121.94 lETE<_1.62 ZAC 138.07 ETC 252.97 CLP-154.34

DLA -56.67 RAL 233.45 RAD 6567.5 VEL 11.622 PTH

L-I TIME INJ LAT

1619.65 40.49

5279.65 40.50

1619.65 40.49

5279.65 40.50

1619.65 40.49

5279.65 40.50

2.04 VHp 6.062 DPA 21.14 RAP 240.03 ECC 1.2253

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

37.79 109.28 133.75 5 22 44 1019.6 45.74 29.93

243.99 109.30 133.74 15 36 20 4679.6 45.75 236.12

37.79 109.28 135.75 5 22 44 1019.6 45.74 29.93

243.99 109.30 133.74 15 36 20 4679.6 45.75 236.12

37.79 109.28 133.75 5 22 44 1"019.6 45.74 29.93

243.99 109.30 133.74 15 36 20 4679.6 45.75 236.12

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4588.3 SGR 1058.3 SG3 274.6 ST 2932.5 SR 851.5 SS 1037.3

RRT -.9209 RRF -.9647 RTF .9511 CRT -.9913 CRS .9997 CST -.9890

SGB 4708.8 R23 .2103 R13 -.9552 LSA 3220.3 MSA 172.8 SSA 10,6

SGt 4691.5 SG2 403.4 THA 167.92 EL1 3051.7 EL2 107.5 ALF 163.92
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE SIP 12 1970

HEL IOCtrNTRI C CONIC

RL |50.56 LAL .00

RP |0_ .03 LAP 2.58

RC 131.513 GL -33.06

PLAN[ TOCENTRIC CONIC

C3 ZZ.594 VHL 3.549

LNCH A_TH LNCH TIM[

41 .64 5 24 44

138.3,6 14 20 2B

41 .64 5 24 44

13,8.36 14 20 L:_

41 .64 5 24 44

13,8.3,6 14 20 L_

FLIGHT TIN[ 158.00 ARRIVAL OAT[ FEB 17 1971

OISTANCE 457.932

LOL 3.48.82 VL 26.751 GAL -2.10 ATL 94.15 H(:A 218.35 SNA 126.72 ECC .19157 INC 4.1528 Vl 29.594

LOP 207.10 VP 3,7.547 GAP 7.10 4ZP B6.74 TAL 188,93 TAP 47.28 RCA 102.44 APO 150.99 V2 35.080

GP 36.24 ZAL 98.49 ZAP 137.LPZ ITS 48.49 ZAI[ 122.97 ErE 153.64 ZAC 135.48 [TC 254.20 CLP-155.50

OLA -54.20 R4L 238.60 RAO 6567.5 VEL 11.575 PTH 2.02 VNP 6.009 0PA 17.77 RAP 240.64 [CC 1.2073

L-I TIH[ INJ L4T INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LC_G

1584.03. H.87 32.94 111.55 130.35 5 51 8 984.0 44.75 24.77

5279.26 39.88 243.21 111.56 130.34 15 48 27 4679.3. 44.76 235.04

1584.03 _J.B7 _._4 111,55 130.35 5 51 B 984.0 44.75 24.77

5279._ 39.88 243.21 111.56 130.34 15 48 27 4679.3 44.76 235.04

1584.03 39.87 _.94 111.55 130.35 5 51 8 984.0 44.75 24.77

5279.26 39.88 243.21 111.56 130.34 15 48 27 4679.3 44.76 23.5.04

OIFF[RIENTIAL CORRI[CTIONS

T02-1.7571 TR4 -.1151 TC3-5,2529 8AU .8949
eO£ .4770 RR4 o.OSM RC3 .8095 FAU .0fl218

FOK-I.1305 FRA .2863 FC3o3._72 85P 13111

80£ 1.8207 8RA .1423 8C3 3.3149 FSP -918

LAUNCH OAT[ SEP ]2 1970

H[LIOC[NTRIC CONIC
RL 1_O,56 LAL .OO

RP IO8.07 LAP 2.43

RC 133.740 GL -30°02

PLAN[TOC[NTRIC CONIC

C3. 11.803. _ 3,436
LNCH A_4TH LNCH TINE

44.67 5 53 19

155.3,3 14 31 1

44.67 5 53 19

13,5.33 14 31 1

r44"67 5 53 19

13,5.3,3, 14 31 J

OIFF[_tENTIAL COq_IECT;ONS

T0[oI,6245 TRa ,0203 TC3-3.7596 BAU ,9172

ROll .4193 RRA -.1029 RC3 .7838 FAU .05138

F0E -.9828 FRA ._71 FC3-3.7832 8SP 13416

808 1.6777 BRA .1049 8C3 5.8126 FSP -9'_

NIOoCOLME [_ECUTION ACCURACY

SGT 4693,6 _ 9g_.l SG3 279.1

RRT -,916? RRF -,9356 RTF .9504

SG| 4782.8 _ )87.6 THA 169.01

ORBIT OETERNINATION ACCURACY

ST 2840.7 SR 773.4 SS 956.4

CRT -.9923 CRS .9990 CST -.9868
LSA 3091.0 NSA 167.3 SSA 12.4

ELI 2942.6 EL2 92.6 ALF 164.87

FLIGHT TIN[ 160.00 ARRIVAL DATE F£6 19 1971

0ISTMqOE 463.8_H5

L(_- 348,52 VL 215,?09 GAL -1,80 421. 93,69 HC.A 221.55 SNA

L_P 210.31 VP 37.503 GAP 7,39 AZP _7.24 TJ_. 187.57 TAP

GP 33.37 7AL 9_.42 7AP 1_9.9_Z ITS 48.23 ZAl[ 123.76 IT[

126.45 ECC .193.18 INC 3.6910 Vl 29.594
49.12 RCA 102.02 APO 150.87 v2 3.5.067

155.51 ZAC 13.3.20 ETC 255.23. CLP-156.68

OLA -5|.76 RAL 243.50 R_O _7.3 V[L 11.541 PTH 2.01 VHP 5.999 OP_ 14.72 RAP 241.45 ECC 1.1943.
Lol T|NE |NJ L4T -INJ _ INJ RT A_ INJ A2N7H INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

15_0.33 _.94 Z_,30 11_.93 127.27 6 19 9 950.3 43.47 19.94

5283,52 38.95 242.93 113.95 127._ 13 39 6 4685.5 43.48 23.4.fl6

13_O,33 38.94 28.30 113,93 127.27 6 19 9 950.3, 43,.47 19.94

3283.52 3_.93 242.93 113.93 127.26 15 _-9 6 4685.5 43.48 23,4.56

15_O.33 M.94 28._10 113.93 127.27 6 19 9 950.3 43.47 19.94

5283.52 M.95 242.93 113.93 127.26 13 59 6 4685.5 43,.48 23,4.56
NI0-OOUI_NJ[ £_ECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 479_.3 _ 923.2 SG3 280.4 ST 2711.8 SR 704.4 SS 865.7

RRT -.9106 RRF -.9443 R1"F .9499 CRT -.993,5 CR$ .9973 CST -.9834

4884.7 1_3 .1791 R13 o.9524 LSA 2927.9 NSA 163.5 $$A 14.3
dl61 481'0.2 ._2 376.5 THA 169.98 ELI 280_.7 EL2 77.8 4LF 165.52

LAUNCH OAT[ S4EP 12 1970 FLIGHT TIN[ 162.00 ARRIVAL CAT[ F[8 21 1971

HELIOCENTRIC CONIC

RL 150.56 LAL .00

RP 108.11 LAP 2.31

RC 135.957 GL -27.09

PLAN[TOCENTRIC CONIC

C3 11.248 vHt. 3..3,54

LNCH AZNTH LN_H TIN[

47.73 6 21 45

132,27 14 40 0

47.73, 6 21 45

132.27 14 40 0

47.73 6 21 45

13_.27 14 40 0

DIFFERI[NTIAL CORRECTIONS

T0[-1.4903 TRA .1613 TC3-6.1947 8AU .9_k_2

ROE .3,734 RRA -.1194_ RC3 .7471 f4O .0_042
FOE -.83.70 FRA .4828 FC3-3.8806 83P 15711

1.53,64 _A .2008 8C3 6.2396 FSP -925

OISTANCE 469.763

LOL 34H.82 VL 26.667 GAL -1.49 4ZL 93.28 P'_ 224.75 SNA 126.18 ECC .19492 INC 3.2844 Vl 29.594

LOP 2|3.53 VP 57o463 GAP 7.68 AZP 87.67 TAL 186.20 T4P 50.95 Re4 ]01.5_ APO ]50.77 VZ 35.054

GP 31.20 74L 94.09 ZAP 142.39 ETS 48.08 ZAE 124.36 ETE 157.23 7AC 131.19 £TC 256.12 CLP-157.84

0LA -49.35 RAL 248.19 RAO 6567.4 VEL 11.517 PTH 2.01VHP 6.021 0PA 11.96 RAP 242.45 ICE 1.1851

L-I Till[ [NJ LAT INJ LONG INJ RT 4._ INJ AZNTH _NJ TIME PC) CST TIN INJ Z LAT INJ 2 LONG
1517.55 37.77 23.85 116.47 124.50 6 47 2 917.5 41.98 15.39

529_q.22 37.78 243.15 116.48 124.49 16 8 18 4698.2 41.99 234.69

1517.55 37.77 23.85 116.47 124.50 6 47 2 917.5 41.98 15.39
5298.22 37.78 243.15 116.48 124.49 16 8 18 4698.2 41.99 234.69

1517.55 37.77 23.85 116.47 124.50 6 47 2 917.5 41.98 15.39

5298._ 37.78 243.15 116.48 124.49 16 8 18 4698.2 41.99 234.69
NI0-OOLM$[ £X[CUTION ACCURACY CI_IT OETERNZNATION ACCURAC_

SGT 4891.4 _ 869.7 SG3 278.9 ST 2552.3 SR 645.0 SS 770.8

RRT -._024 RRF -.9308 RTF .9493 CRT -.9950 CRS .9932 CST -.9781

SG4_ 49_.I 1_3 .1606 RI3 -.9513 LSA 273.8.2 NSA 161.6 554 16.5

_61 4954.3 :_ 3_0.0 THA 1_.83 ELI 2631.8 EL2 62.4 ALF 165.88

LAUNCH OAT[ _[:P 12 1970 FLIP, IT TINE 164.00 ARRIVAL 0ATE FEB 23 1971

P_LIOCENTRIC CONIC

RL 1_.56 LAL .00

RP IO8.15 LAP 2.17

RC 138.166 GL "24.28

PLANETC_ENTRIC CONIC

C3. 10.883 V_. 3.299

LN_4 A_4TH LN_H TIME
50.83, 6 _ 16

129.I_ 14 47 22

_O.83 6 _ 16

129.17 14 47 L>Z

50.83 6 _3 16

129.17 14 47 L_

OIFFERI[NTIAL CORRIECT|CNS

T0[-I .349_L.mA .31_ TC3-6.3323 84U .9539

RO( .3,35_ RRA -.1356 RC3 .7000 FAU .048_

F0[ -.6918 FRA .5776 FC3-3.8725 8SP 15867

80[ 1.3,905 6RA .3416 8C3 6,5699 FSP -905

0ISTANL_ 473.653

LOL 348.82 VL _q_._5 GAL -1.17 AZL 9"4.9"4 _ 227.95 ,_4A

LOP 216.73 VP 37.420 GAP 7.97 AZP 88.04 TAL 184.80 TAP

GP L_J.IO _AL 91,35 _AP 144.63 [TS 47.99 _A[ 124.81ET[

125.91ECC .19681 IN(: 2.9214 Vl 29,594
52.75 RCA 101.13, 4PO 150.69 v2 35.041

158.78 7AC 129.42 ETC 256.91 CLP-158.99

0LA -46._ RAL 232._ R_O 6567.4 V[L 11.501 PTH 2.00 VHP 6.070 0PA 9.45 RAP 243.60 ECC 1.1791

L-I TIME INJ LAT INJ I..CNG |NJ RT A_K: INJ AZldTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG
1484.77 _,40 19.52 119,15 12_.00 7 15 I 884._ 40.32 11.O3

5317.43 36.41 243.91 i19.16 121.99 16 15 59 4717.4 40.33 Z35.42

1484.77 3_.40 19.52 119.13 122.00 7 15 1 884.8 40.32 11.03.

5317.43 36.41 243.91 119.16 121.99 16 15 59 4717.4 40.33 235.42

1484.77 _,40 19.52 119.13 122,00 7 15 1 884.8 40.32 11.03

5317.43 36.41 243.91 119.16 121.99 16 15 59 4717.4 40.33 235.42
N|0-COJRS[ [_UTICIN ACCURACY ORBIT 0[TERNINATION ACCURACY

SGT 49?0.4 _ 8_.0 SC,3 275.0 ST 23.59.3 SR 592.4 SS 672.4

RRT -.8913 _ -.9148 RTF .9481 CRT -.9968 CRS .983.9 CST -.9690

SG_ _037.6 1_3 .1435 R13 -.9498 LSA 2518.4 NSA 163.2 SSA 18.8

SGI S024.1 ._32 367.9 THA 171.59 ELI 2432.1 EL2 46.0 ALF 165.94
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5 1970)

LAUNCH CATE SEP 12 1970

HIEL IOCENTRIC CONIC

RL 150.56 LAL .00

RP 108.19 LAP 2.02

RC 140.364 6L -21.59

PLANE TOCENTR I( CONIC

C3 10.680 VHL 3.268

L_NO_ ATMTH LNCH TI_

53.99 7 19 6

126.01 14 52 57

53.99 7 19 6

126.01 14 52 57

53.99 7 19 6

126.01 14 52 57

FLIGHT TIN| 166.00 ARRIVAL CATE rE8 25 1971

DISTANCE 461.522

LOL 348.82 VL 26.583 GAL -.84 ATL 9"Z.59 HCA 231.14 SNA 125.6A ECC .19886 INC 2.5935 Vl 29.594

LOP 219.94 VP 37.378 6AP 8.26 ATP 88.37 TAL 183.39 TAP 54.55 RCA 100.66 APO 150.63 V2 35.028

6P 27.24 74L 86.63 2AP 146.74 ETS 4R.(X_ 2AE 125.15 ETE 160.17 2AC 127.86 ETC 257.64 CLP-160.12

EL4 -44.39 RAL 257.00 RAD 6567.4 VEL 11.492 PTH 2.00 VHP 6.139 0P4 7.17 RAP 2AA.90 ECC 1.1758

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TINE PO EST TIN INJ 2 LATINJ 2 LONG

1451.06 34.89 15.25 IZ1.98 119.76 7 43 17 851.1 38.5A 6.78

5343.A6 34.90 Z45.23 121.98 119.74 16 2Z 0 4743.5 38.55 236.76

1451.06 _4.89 15.Z5 IZI.98 119.76 7 43 17 851.1 38.54 6.78

5343.46 34.90 245.23 121.96 119.74 16 22 0 47A3.5 38.55 256.76

1451.06 _4.89 15.25 121.98 119.76 7 A3 17 851.1 38.54 6.78

5343.46 _4.90 245.23 121.96 119.74 16 22 0 4743.5 38.55 236.76

DIFYERIENTIAL CCIR_ECTIOMS

TDE-I.2112 TRA .467| TC3-6.7969 BAU .9732
R_E .3072 RRA -.1487 RC3 .6540 FAU .04691

FOE -.5591FRA .6_O7 FC3-3.8027 6SP 16163

BOE 1.24_ 8RA .490_ 8C3 _.830) FSP -095

MIC-(OUI_[ E_CUTION ACCURA_Y ORBIT DETERMINATION ACCURACY
SGT _057.6 _ 779.0 S_3 270.3 ST 2135.5 SR 549.9 SS 582.2

RRT -.lt793 _ -.8971 RI_ .9480 CRT -.9983 CRS .9653 CST -.9553

5117.2 i_3 .|240 R13 -.9492 LSA ,_93.3 NSA 167.0 SSA 21.1

S_| 5104.0 _ _67.6 THA 172.25 EL1 2224.3 EL| 29.6 ALF 165.71

LAUNCH D4TE SAEP 12 1970 FLIGHT TIME |68.(X) ARRIVAL 0ATE FEB 27 1971

HI[LICX_[NTRIC CON|C OISTMAQ[ 487.372

RL I SO.56 LAL .00 LQ. 348.82 VL 21_.540 GAL -.49 AZL 9"Z.Z�H(A 234.34 SIAA 125.37 ECC .Z0107 IN(: 2.2940 Vl 29.594
RP 108.23 LAP 1.86 LCP LP'Z3.14 VP 37.335 GAP 8._N5 AZP dl8.66 TAt. |81.96 TAP 56,30 RCA 1110.17 APO 150.58 V2 35.014

RC 142.552 GL -19.03 GP 23.57 ?AL 63.96 ?AP 148.645 £TS 48.11 7_J[ 125.40 ETE 161 .i2 7AC 126.49 ETC 258.32 ELP-161.23

PLAN[T(XENTR|C CONZC

C3 10.620 VHL 3.259 OLA -42.26 RAL 261.14 R_ 6_67.4 _L
LNO4 ATI, ITH LNCH TINE L-I T|NE IN| LAT

57.22 7 48 33 1415.31 33.25

122.78 14 56 30 5376.95 33._

57.22 7 48 33 1415.31 33.25

122.78 14 56 30 9376.95 33._

57.22 7 48 33 1413.31 33.25

122.78 14 56 30 3376.95 33.26

CIFFE_IENTIAL CORg[CTIONS

TDE-I.O7|8 TRA .6Z83 TC3-6.970| BAU .9934

ROE .2855 RRA -.1609 RE3 .EO65 FAU .0_4_

FOE -.4372 VRA .7377 FC3-3.66_| OSP IM|?

8CE 1.1091BRA .6466 6C3 6.9964 FSP -879

|1.490 PTH 2.00 VHP 6.227 OPA 5.09 RAP 246.32 ECC 1.1748
|NJ _ INJ RT ASC INJ A_MTH INJ TINE PO CST TIN INJ 2 LATINJ 2 LONG

10.9? 124.92 117.74 8 12 8 815.3 36.67 2.55

247.14 124.93 117.72 16 2'6 7 4777.0 36.68 238.72

10.97 124.9_ 117.74 8 12 8 815.3 36.67 2.55

2A7.14 124.9_ 117.72 16 26 7 A777.0 36.68 238.72

10.97 124.92 117.74 8 12 8 815.3 36.67 2.55

2A?.lA 124.93 117.72 16 26 7 4777.0 36.68 238.72

NID-(,OI, IR_ E_ECUTION ACCURACY ORBIT CETER_4IN_TION ACCURACY

SGT 5|39.7 _ 744.4 SG3 264.4 ST 1941.5 58 514.9 55 502.5

RRT -._6 _ o.8776 RTr .9482 CRT -.9988 CRS .9292 CST -.9339

S_ _193.3 R_) .1051RI3 -.9492 LSA 2_363.0 MSA 175.3 SSA 23.3

.¢d;l 5|80.2 _ _J.,,B THA 172.82 ELI L;_08.5 EL_ 23.9 ALF 165.16

LAUNCM CATE 54[P I| 1970

HELIOCENTRIC CONIC

RL 150.56 LAL .0_

RP 108.27 LAP 1.70

RC 144.710 GL -16.58

PLAMETC)CENTRIC CONIC

C3 10.694 VHL 3.270

LN_H A_NTH LN(H TINE

60.55 8 18 54

119.45 14 57 42
60.55 PlP 54

119.45 14 57 42
60.55 8 18 54

119.45 14 57 42

FLIGHT TINE 170.00 ARRIVAL CATE MAR 1 1971

DISTANCE 493.199

LOL 348.82 VL 26.498 GAL -.13 ATL 92.02 I,ICA 237.53 SIAA 125.11 ECC .20346 INC 2.0179 Vl 29.594

LOP 226.34 VP 37.293 GAP 8.86 A_P 88.92 TAL 180.51 TAP 58.05 RCA 99.65 APO 150.56 V2 35.001

GP 24.08 7AL 83.05 ZAP 1_0.43 [TS 48.33 ZAE 125.58 ETE 162.54 7AC 125.27 ETC 258.97 CLP-162.30

EL4 -59.95 RAL 265.10 RAC 6567.4 VEL 11.493 PTH 2.00 VHP 6.331 CPA

L-I TINE INJ LAT INJ LONG INJ RT AS(: INJ ATNTH INJ TIN[

1376.27 31.5A 6.58 127.98 115.92 8 41 50

5418.79 31.55 249.72 127.99 115.91 16 28 1

1376.27 31.54 6.58 127.98 115.92 8 41 50

5418.79 31.55 2A9.72 127.99 115.91 16 28 I

1376.27 31.54 6._8 127.98 115.92 8 Al 50

5418.79 31.55 249.72 127.99 115.91 16 28 1

DIFFERENTIAL COfft_CTIONS MI0-COUR_ E_ECUTION ACCURACY

TOE -.9477 TRA .7761 TC3-7.11_6 _ 1.0207 SGT 52§0.5 SGR 719.7 SG3 259.1

ROE .2729 RRA -.1_4 RC3 .5747 FAU .04378 RRT -.8537 RRF -.8586 RTF .9519

FOE -.3426 FRA .7gO0 FC3-3.5440 BSP 17083 SG_ 5Z99.6 R_3 .(3_)3 RI3 -.9526

_E .9862 _RA .7_42 _3 7.1_ I FSP -8_N_ S_] 52_6.5 _ _7_.2 THA 173.29

LAUNCH OATE 5EP 12 1970 FLIGHT TINE 172.00

HELIOCENTRIC CONIC OIST/_ICE 499,007

RL 1_O.56 LAL .00 LOL 348.82 VL £'6.456 GAL ._5 ATL 91.76 PiCA 240.73 S_4A 124.84 ECC

RP 108.31 LAP 1.54 LCP 229.54 VP 37.250 GAP 9.16 A_P 89.|4 TAL 179.03 TAP 59.78 REA

RC 146.899 GL -14.26 GP L=w_.75 7AL 80.06 7AP 152.07 ETS A8.66 7All 125.71ETE 163.54 2AC

PLANETOCENTRIC CONIC

C3 10.894 VHL 3.3010LA -37.70 RAL 268.88 RAO 6567.4 _IEL |1.501PTH 2.00 VHP 6.448 _PA

LNC/4 Ai_4TH LN_H TINE L-I TINE INJ LAT INJ LONG INJ RT AS(: INJ A_qTH |NJ TINE
64._ 8 50 40 1332.25 _J.77 1.9_ 131.13 114.28 9 12 52

116.00 14 56 9 547U.38 29.78 233.05 131.14 114.27 16 27 19

64.00 8 50 40 1332.25 29.77 l._ 131.13 114.28 9 12 52

116.00 14 56 9 34/0.38 29.78 253.05 131.14 J14.27 16 27 19

64.D0 8 50 40 1332.25 29.77 1.95 131.13 1|4.28 9 12 52

116.OO 14 36 9 547U._8 _J.78 233.05 131.14 114,27 16 27 19

0IFFERENTIAL CCIRIq[CT/(_NS NlO-_ E_ECUT/ON ACCURACY
TOE -.7849 TRA .9747 TC3-7.0_35 _AU 1.02"/'_ S_T 52g0.| S£,,R _9.4 54;3 250.8

81_ .2553 RRA -.|854 RC3 .5103 FAU .04066 RRT -.8329 RR_ -.8347 RTF .9472

FOE -.2154 FRA .8813 FC3-3.2316 8SP 16_q S_B 53_4.8 R_3 .0754 R13 -.9479

BOg .8254 BRA .99"21 6C3 7.0519 FSP -835 ,%1 53_1.3 SG2 379.3 THA 173.77

3.19 RAP 247.85 ECC 1.1760

PO CST TIN IN| 2 LAT IN| 2 LONG

776.3 34.74 358.23

4818.8 34.75 241.37

776.3 34.74 358.23

A818.8 3A.75 2AI.37
776.3 34.74 358.23

4818.8 34.75 241.37

ORBIT 0ETERNIN_TION ACCURACY

ST 17A9.3 SR A92.0 S$ 443.9
CRT -.9957 CRS .8774 CST -.9121

LSA 1861.A NSA 183.A SSA 25.0

ELl 1816.6 EL2 43.9 ALF 164.35

ARRIVAL DATE NAR 3 1971

.2_603 IN(: 1.7608 Vl 29.59A

99.12 APO 150.57 V2 34.988

12A.19 ETC 259.60 CLP-163.36

1.46 RAP 2A9.4H ECC 1.1793

PO CST 71_ IN| 2 LAT IN| 2 LONG
732.2 32.77 353.69

4870.4 32.78 244.78

732.2 32.77 553.69

4870.4 _2.78 244.78

732.2 32.77 353.69

4870.4 32.78 244.78

OR61T CETERNINATION ACCURACY

ST 1512.4 SR 459.7 SS 386.1

CRT -.98_0 CRS .7442 CST -.8495

LSA 1612.3 NSA 218.0 SSA 25.9

ELI 1578.7 EL2 81.0 ALF 163.32
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH 0ATE SEP 12 1970 FLIGHT TIN[ |74.00 ARRIVAL OATE NAR 5 1971

H[LIOC[NTRZC CONIC,
RL 150.56 LAL .00

RP 108.35 LAP 1.36

RC 1A9.O§7 GL o12.07
PLAN[TOCENTRIC CONIC

C3 11.219 VHL 3.349

LNCH AHMTH LN(H TII_
67.64 9 24 ZB

"112,36 14 21 8

67,64 9 24 28

112.36 14 51 8

67.64 9 24 28

112.36 14 51 8
01FFEI_ENTIAL CORRI[CTICINS

TOE -.6393 TRA 1,1612 TC3-6,9264 BAU 1,0412
ROE .2467 RRA -,1973 RC3 ,4639 FAU ,03842

FOE -.1221FRA ,94_O FC3-2.9650 BSP 17102

BOE .6853 BRA 1.1779 BC3 6,9419 FSP -813

0iSTANCE 504,790

LC_. 348,82 VL 26.413 GAL ,64 4?L 91.52 I._4 243,92 SMA 124.58 ECC .20881

LOP 232.73 VP 37.208 GAP 9.47 AHP 89,33 TAL 177,58 TAP 61.49 RCA 98.57

GP 21,56 HAL 77,05 HAP 153,60 ETS 49,12 ZAE 125,60 ETE 164,43 2AC 123,23

INC 1.5196 Vl 29.594

APO 150.60 V2 34.975

ETC 260.22 CLP-164.39

0LA -35,_0 RAL 272.49 RA0 6567,4 V1EL 11.516 PTH

L-I TIN[ |NJ LAT

1280.90 27.97

5533.82 27.98

1280.90 27,97

5533.82 27.98

1280.90 27.97

5533.82 27.98

2.01VHP 6.577 OPA -.12 RAP 251.19 ECC 1.1846

INJ LONG INJ RT ASC INJ AH'MTH INJ TIME PO CST TIN INJ 2 LAT INJ _ LONG

356,92 134,36 112.81 9 45 49 680,9 30,80 348.75

257,26 134,36 112,79 16 23 22 4933.8 30.81 249.09

356,92 134._6 112.81 9 45 49 680.9 30.80 348.75

257,26 134,36 112,79 16 23 22 4933,8 30.81 249,09

356,g'Z 134,36 112.81 9 45 49 680,9 30.80 348.75

257.26 134,36 112,79 16 23 22 4933,8 30,81 249.09
NI0-COUR_ E_CUT|ON ACCURACV CRBIT 0ETERMINATION ACCURACY

SGT 5335.3 SGR 668.2 $63 243.3 ST 1323.3 SR 440.I SS 360.3

RRT -.B|46 RRF' -.8|L=_ RTF' ,9474 CRT -.9511 CRS .5834 CST -.8017

SC_ 5396,7 1_3 ,0628 R13 -.9479 LSA 1417.7 HSA 253,1 SSA 26,0

S_I fl382.9 SG2 385.6 THA 174.17 ELI 1388.5 EL2 129.6 ALF 162.29

LAUNCH DATE S£P 12 1970 IrLI_.IT TINE 176.00 ARRIVAL DATE HAR 7 1971

HELIOCENTRIC CONIC

RL 1_0.§6 LAL .00

RP 108.39 LAP 1.19

RC 151.205 GL -10,02

PLANETOCENTRIC CONIC

C3 11.671 VHL 3,416

LNCH AHMTH LI_H TINE

71.59 I0 1 34

108.41 14 41 Z7

71.59 10 1 34

108.41 14 41 27
110.00 13 54 15

110.00 15 47 36

0ISTANCE 510,549

LOL 348,82 VL 26,371 GAL 1,05 AH'L 91,29 PICA 247,10 SNA 124,32 £CC ,21181

LOP 235,92 VP 37,166 GAP 9,79 AH'P 89,50 TAL 176,10 TAP 63,20 RCA 97.99

GP 20.49 HAL 74.05 2AP 153.02 ETS 49.72 2AE 125.87 ETE 165.23 ZAC 122.37

0LA -33.36 RAL 275.93 RAO 6567,4 VEL 11.535 PHH 2.01 VHP 6,719 OPA -1.57
L-I T|N[ INJ LAT INJ LONG |NJ RT ASC INJ A_4TH ENJ TIN[ I_ CST TIN

1218.04 26.16 351.17 137.63 111.47 10 21 52 618.0

5613.10 26.17 26Z.65 137.65 111.46 16 15 0 5013.1

1218,04 26,16 331,17 137.65 111.47 10 21 52 618.0

5613,10 26,17 262.65 137.65 111.46 16 15 0 5013.1

5757.86 21.84 271,74 135.52 136.98 15 30 13 5157.9

5409.32 30.66 248.56 139.38 105.91 17 18 5 4809.3
OIFFERENTIAL CORRECTIONS

TOE -.49|2 TRA 1.3555 TC3-6.7503 BAU 1.0553

ROE ,2407 RRA o,2093 RC3 ,4206 FAU ,03623

FOE -,0352 FRA 1,0046 FC3-2,_75 BSP 17324

B0E .5470 BRA 1.3716 6C3 6.7634 FSP -791

INC 1.2912 Vl 29.594

APO 150.65 V2 34.962

ETC 260.83 CLP-165.39

RAP 252.99 ECC 1.1921

INJ 2 LAT INJ 2 LONG

28.84 343.09

28.85 254.56

28.84 343.09

28.85 254.56

25.27 264.28

32.54 239,84

C_8IT OETERNINATION ACCURAC_

ST 1168.1SR 423.0 5S 354.4

CRT -.8838 CRS .3895 CST -.7717

LSA 1256.7 MSA 298.6 SSA 25,5

ELI 1228.0 EL2 188.3 ALF 161.81

NI0-COUR,T_ EXECUTION ACCURACY
SGT 3418,4 SC_ 649.8 SG3 235.7

RRT -.7959 _ -.7893 RTT" .9475

SC_ 5457.2 R_3 ,0516 R13 -.9479
._I 5443.1 $G2 391.6 THA 17A.52

LAUNCH OATE S_P 12 1970 FLIGHT TIN[ 178.00 ARRIVAL OAT[ MAR 9 1971

HELIC_ENTRIC CONIC

RL 150.56 LAL .00 LOt. 348,82 VL

RP 108.43 LAP 1.01 LOP 239.11VP

RC 153.343 GL -8.10 GP 19.52 HAL

PLAN[TOCENTRIC CONIC

C3 12.255 VHL 3.501

LNCH AHMTH LN_H TINE

76.10 10 44 32

105.90 14 24 31

76.10 10 44 32

103.90 14 24 31

110.00 13 18 21

110.00 16 49 52

01FFERI[NTIAL CORRECTIONS

TOE -.3420 TRA 1.5581 TC3-6.5116 8AU 1.0686

ROE .2373 RRA -.2215 RC3 .3801 FAU .03408

FOE .0433 FRA 1.0_1 FC3-2,4077 8SP 17528

BOE .4163 BRA 1.5737 6C3 6.5227 FSP -768

CISTANCE 516.281

26.329 GAL 1,47 AZL 91,07 HCA 250.29 SMA 124.06 £CC ,21505 INC 1,0736 Vl 29.594

37,124 GAP 10,12 AZP 89.64 TAL 174,60 TAP 64,89 RCA 97.38 APO 150.74 V2 34.949

71.10 HAP 156.35 ETS 50.45 ZAE 125.91ETE 165.94 ZAC 121.60 ETC 261.43 CLP-166.38

OLA -31,29 RAL 279.19 RAO 6567,5 VEL 11,560 PTH 2,02 VHP 6,873 CPA -2.90 RAP 254,86 ECC 1.2017

L-I TIN[ INJ LAT INJ LONG INJ RT A._ INJ AHMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1135,04 24,37 344,08 140,98 JJ0,26 11 3 27 535,0 26.90 336.08
5716,65 24.38 269,80 140,99 110,24 15 59 47 5116.6 26.91 261.80

1135.04 24.37 344.08 340.98 110.26 11 3 27 535.0 26.90 336.08

5716,65 24,38 269.80 140.99 110,24 15 59 47 5116.6 26.91 261.80

635,20 16,42 303,60 136,97 120.41 13 28 57 35,2 20,33 296,66

5264,48 32,88 237,86 143,60 99,94 18 17 _6 4664,5 33.90 228.77

NI0-CCUR,T_ E_[CUTION ACCURACY ORBIT DETER_4IN_TION ACCURACY

S(,T 5477,5 SGR 633.8 $G3 228.1 ST 1064,7 SR 408,8 SS 365.4

RRT -.7768 RRIr -,7665 RTF" ,9477 CRT -.7638 ORS .2004 CST -.7824

SC_ 5514.1 1_3 ,0419 R13 -,9480 LSA 1145,9 MSA 347,0 SSA 24.5

SGI 5499.7 S_ 397,5 THA 174.84 ELI 1112,2 EL2 252,6 ALF 162.74

LAUNCH DATE SIEP 12 1970 FLIGHT TINE 180.00 ARRIVAL OATE MAR II 1971

HELIOCENTRIC CONIC

RL 150,56 LAL ,00
RP 108.47 LAP .83

RC 155.470 GL -6,32

PLAN[TC_ENTRIC CONIC

C3 12.977 VHL 3.602

LN_H A_t4TH LN_H TIN[

82.13 11 41 58

97.87 13 _ 46

JO0.O0 13 18 25

100.OO 14 58 1

110.00 12 59 45

110.(30 17 33 I0 5174.11

DIFFERENTIAL CCRg_CTJON$

TOE -.1911 TRA 1.7709

•2362 RRA -.2341

FOE .1141FRA 1.1134
BOE .30_8 EWA 1.7863

OISTANCE 521,984

LOL 348,82 VL 2t_.87 _AL 1,92 A_. g0,86 HCA 253,47 S_AA 123,81ECC .21854 IN(; .8645
LOP 242,29 VP 37.083 GAP 10,45 A_P 89,75 TAL 173,10 TAP 66.57 RCA 96.75 APO 150.87

GP 18.65 2AL 68.21 leaP 157.59 ETS 51.33 HAE 125.93 ETE 166.58 7AC 120.90 ETC 262.04

OLA -29,30 RAL _82,28 RA0 636_,5 EL 1|,5_ PTH 2,03 VHP 7,038 0PA -4,1I RAP 256,79

L-I TINE |NJ LAT INJ LONG INJ RT AS_ INJ AH't4TH INJ TIME PO CST TIM _NJ 2 LAT

1003.80 22.61 333,61 144,36 109.15 11 58 42 403.8 25.02

5872,37 22,62 280,73 144,36 109,34 15 29 38 5272,4 25.03

691.29 19,05 309,25 142,87 113.48 13 29 56 91.3 22.07

5660.11 26,28 266.23 145,59 104,79 16 32 21 5060.1 28.05

750.06 32.35 310.01 139.20 122.13 13 12 15 150.1 16.51

33.73 230.94 147.16 95,93 18 59 24 4574.1 34.18
NI0-COURSE E}_CUTION ACCUR_CY

TC3o6.2181BAU 1.0804 SGT 5533.3 _ 619.7 SG3 220.5
RC3 ,3417 FAU .03193 ART -,7575 RRF -,7441 RT_ ,9479

FC3-2.13OO BSP 17718 SC_ 5565.9 R23 .0342 RI3 -,9481

BE3 6,2275 FSP -745 S_1 5551.3 SG2 403.1 THA 175.12

Vl 29.594

V2 34.937

CLP-167.34

ECC 1.2136

INJ 2 LONG

325.68

272.80

301.75

257.88

303.37

22J.73

CR_IT OETERNINATION ACCURACY

ST 1024,4 SR 396.9 SS 387.6

CRT -.5885 CRS .0403 CST -.8291

LSA 1098.8 NSA _86.4 $SA 23.3

ELI 1053.3 EL2 312.1ALF 165.89
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH CAT[ SiEP IZ 1970 FLIGHT TINE 182.00 ARRIVAL CATE MAR 13 1971

H_L|O([NTRIC CONIC 01$TAI_[ 527.654

RL 150.56 LAL .0(3 LOL 348.82 VL 26.245 GAL Z.39 ATL 90.66 H(A 256.65 SNA

RP 108.51 LAP .64 LOP 245.48 VP 37.041 GAP 10.80 ATP 89.85 TAL 171.59 TAP

RC 157.587 GL -4.67 GP 17.85 7AL 65.40 ZAP 158.75 [TS 5Z.38 ZA[ 125.94 ETE

PLANE T_ENTRIC CONIC

C3 23.849 VHL 3.721CL4 -27.41 RAL L_IS.ZI RA0 6367.5 VEL 11.629 PTH Z.04 YHP 7.215 OPA -5.21 RAP 258.78 ECC 1.2279

LNO4 ATNTH LNICH TINE L-I TINE INJ LAT INJ LONG ZNJ RT ASC INJ A_IATH |NJ TIN[ PO ¢ST TIN INJ Z LAT ]NJ Z LONG

90.00 11 flS 32 1013.62 16.52 331.81 146.DI 113,33 12 12 26 413.6 19,5A 324.44

90.00 14 1 33 602.77 29.42 305.05 149.12 102.92 14 11 36 Z.8 26.95 296.72

I00.00 12 37 49 876.96 13.66 320._$9 144.62 116.85 12 52 26 277.0 17.15 319.35

100.00 16 1 37 5502.?0 28.52 255.08 149.81 99.34 17 33 40 4902.7 29.52 246.42

110.OO 12 47 38 846.16 8.82 315.22 141.77 123.16 13 1 44 246.2 13.12 308.76

110.130 18 8 3_9 5106.27 34.08 L_3.f_ |50.50 92.84 19 33 44 4506.3 34.10 216.43

01FFERI[NTIAL CORRIECTIONS NIO-COUR_ E]ECUTION ACCUR&CV OR61T 0ETERt41NATION ACCURAC_

TOE -.0637 TRA 1.9f_2 TC3-5.9584 8_J 1.1047 SGT 5597.1 SC_ _.9 363 212.6 ST 1037.3 SR 391.0 SS 404.0

.2402 RRA -.24_8 f_3 .315_ FAU .0_0_1, RRT -.7400 fmF -.'_40 RTF .9505 CRT -.4J21CRS -.0623 CST -.8817

FOE .1613 FRA 1.1476 FC3-1.9154 BSP 18505 SGB 5630.2 1_3 .lYZSJ R13 -.9507 LS& 1108.6 NSA 403.2 SSA 21.9

.24Rfl 8R_ 1.9633 8C3 fl,gVo8 FSP -737 SGJ _15.3 _ dIO8.2 TKA 17§.37 KLI 1051.3 EL2 391.5 ALF 170.05

123,55 ECC .22292 I_ .6624 Vl 29.594

68,24 RCA 96.09 APO 151.02 V2 34.925

167.15 ?AC 120.26 ETC 262,64 CLP-168.29

LAUNCH CAT[ SIEP 12 1970 FLI_T TINE |B4.D0 ARRIVAL 0ATE MAR 15 ;97!

H[LIO(ENTRIC CONZC

RL 150.fl6 LAL .00

RP 108.94 LAP .46

RC 159.692 GL -3.16

PLANETOCENTR|C _C141C

C3 14.883 VHt. 3.858
LNCH A2't4TM LNC.J,4 TINIE

9O.OO 11 2O 59

90.00 14 98 14

100.00 12 17 8

I00.00 16 44 46

110:00 12 59 9

110.00 18 39 15

0|STANCE 533.295

LOL 348.82 VL 215.L_04 GAL 2.BB J2'L 90.47 _ 259.83 _AA 123,31 ECC .22639 IN(: .4658 Vl 29.594

LOP 248.66 VP 37.{_01 GAP 11.16 AZP 89.9"4 TAi. 170.07 TAP 69.91RCA 95.39 APO 191.22 v2 34.913

GP 17.14 7AL 62,C_ TAP 159.84 [TS 53.59 7AlE 125.94 [TE 167.66 7AC 119.68 ETC 263.25 CLP-169.22

0LA -25.60 R_L _87.99 R_0 6567.6 VIEL 11.673 PTH 2.03 VHP 7.404 0Pa -6.21 RAP 260.83 ECC 1.2449
L-I Tilde INJ L_T INJ LONG |NJ RT AS( INJ A_4TH INJ T|NE PO CST TIN INJ 2 LAT ;NJ 2 LONG

1182.11 11.73 341.86 148.10 115.96 11 40 41 582.1 15.12 334.83

5734.17 27.14 27_.33 153.13 98.39 16 34 8 3194.2 28.03 264.78

1000.80 9.74 327.90 |47.0_ 118.40 12 33 49 400.8 13.46 320.69

$410.72 29._N_ 248.37 153,4fl 93.91 JR 14 57 4810.7 29.86 239.61

931.74 5._0 _19.76 144._4 123.78 12 54 4! 331.7 10.O0 313.43

5032.54 _.18 221,_ 153.76 90._ 20 3 27 4452.5 33.85 212.25

ORBIT OETERt41NATION ACCU_AC_

ST 1116,2 SR 379.0 $S _41.7

CRT -.196_ CRS -.J771CST -.9286

LSA 1192.0 XS_ 404.0 SSA 20.8

£LI 1118.9 EL2 370,6 _LF 175.71

DIFFERENTIAL COI_IIECTICNS

TOE .1097 TRA 2.212_ TC3-5.34LPZ _ | ,1041

RD[ .2401 RRA -.2593 RC3 .2732 Fd_l .0279_

F0E .2323 FRA 1.20_1 FC3-|.6274 8SP 18L_'_4
_E .2640 BRA 2.2_49 _C3 5.5491FSP -708

NI0-CJ_URSIE E_ECUTIC]N ACCURACY

SGT 5628.2 S_R 595.5 .%3 _05.4

RRT -.71_4 I_F -.TDJ4 RW .9489

S_ 5659.6 R_3 .0ZlB RI3 -.9490

SG! 5644.6 _ 412.4 THA 175.62

LAUN_PI CAT[ S_P 12 1970 FLIGHT TIN[ 186.00 ARRIVAL CATE MAR 17 1971

P_EL IO(ENTRIC CONIC

RL 150.36 L_L .00 LOL 948.82 VL

RP 108.58 LaP .27 LOP 291.84 vP

RC 161.784 GL -1.78 GP 16.48 7AL

PLANE TC(ENTRiC CONIC

C3 16.094 V_L A.012

LN_H A_MTH LN_H TIHE
gO.0_ 11 1 34

9_.00 15 38 32

10_.00 12 3 25

II_.(X_ 17 19 23

110.00 12 32 59

110.O(3 19 6 18

0IFFER_[NTIAL CCIRI_CTIONS

TP_,K .2721 TR_ 2.4695 TC3-5,1490 8AU 1,1091

ROE .2433 _A -.2733 RC3 .2428 FAU .02_2
FOE .2_87 FRA 1.2579 FC3-1.3_12_1BSP 18248

BOE .36_t0 _A 2.4_4_ 8C3 5.1347 F_IP "%¢78

0IST_N_( 538.898

26.162 GAL 9.39 _L 90.27 HCA 263.01 SNA 123.06 ECC .29079 IN_ .2729 Vl 29.594

36.961 G_P 11.53 47P 89.97 TAL 168.55 TAP 71.57 RCA 94.66 kPO 151.A6 V2 34.901

60.06 ZAP 160.86 ETS 54.99 ?1_. 125.93 ETE 168.19 ZAC 119.14 ETC 263.85 CLP-170.14

CLA -23.89 RAL 290._ R40 6567.6 VIEL 11.725 PTH 2.07 VHP 7.606 OPA -7.12 RAP 262.91 ECC 1.2649

L-I TINE INJ LAT INJ LOI_ ]NJ RT AS_ INJ AZNTH INJ TIN_ PC) CST TIN INJ 2 LAT INJ 2 LONG

I_02.72 8.05 348.81 150.68 117.24 1! 23 17 702.7 11.63 341.97

566_q.84 27.84 267.19 156.73 95.39 17 13 1 5068.8 28.30 _58.55
1103.07 6.38 333.24 149.78 119.26 12 21 48 503.1 10.2A 326.57

5343.71 29.72 243.43 156.90 93.33 18 48 26 4749.7 29.87 294.69

1010.33 2.62 323.88 147.45 124.10 12 49 50 410.3 7.07 317.63

501_.2"_ 34.15 218.10 156.97 88.36 _ 29 47 4409.2 53.54 208.91
MID-COURSE KXECUTIC_I ACCURACY CRBIT OETERNINATTON ACCURAC_

SGT 566_.5 _ 583.9 SG3 198.4 ST 1227,0 SR 370.4 $$ 473.2

_RT -.'700_ _ -._0_ RTT: .9488 (RT -.0_{39 CR$ -.2535 CST -.9580

S_8 5695.5 RZ3 .0177 R13 -.94R9 LSA 1909.0 NSA 391.1 SSA 19.7

S_I 5_.3 _ 415.8 THA 173.85 ILl 1227.1 [L2 370.2 ALF 179.4_

LAUNO4 0ATE SIEP 12 1970 FLIf, dAT TINE 188.00 ARRIVAL OATE MAR 19 !971

_LIOCENTRIC CONIC

RL 1_.96 LAL .00

RP IOR.61 LAP .0_

RC 163.R63 GL -.52

PLANET(_CENTRIC CONIC

C3 17._01 V_AL 4.183

LNO4 _?MTH LNCJ4 TIN[
_.00 10 48 16

gO.O0 16 11 33

I00.00 11 53 30

1(_.1_ !1 49 0

110.00 12 2B

110.00 19 _0 33

0IFFER_NTIAL _CTIONS

TO[ .4_27 TRA 2._1Sl TC3-4.7_ _ 1.1148

ROE .2483 RRA -.28E8 RC3 .2142 FAU .02384

g0E .3_78 FRA 1.3036 FC3-1.J792 8SP 18370

BOE .4989 BR4 2.7412 8C3 _.7647 FSP -635

OISTMCqE 544.460

LOL 348.82 _ 26.121 G_L 3.92 ATL gO.O_ H(A _I_.19 S_AA 1£_.81 ECC .23595 IN(: .0822 Vl 29.594

LCP 259.01 VP 3_.921 G4P 11._Z A_;P 89.99 T,64. 167.03 TAP 73.22 RCA 93.88 _PO 151.74 V2 34.890

GP 15,89 7AL 57.56 TAP 161.81 ITS 56.58 ?,_E 123.91 ETE 168.55 ?AC 118.63 ETC 264,47 CLP-171 .04

OLA -_Z,27 RN.. 2'93,07 RdIO 6567.? V[L 11.785 PTH Z.OB VHP 7.822 DP4 -7.94 RAP 265.04 ECC J .2880

L-I TINE INJ LAT INJ L_NG |NJ RT AS(: INJ A_NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1403.89 4.83 354.53 1_3.49 117.93 11 I1 40 803.9 8.55 347.80

flEO6.18 2_.16 26_.63 160.19 93.12 17 44 59 5006.2 28.29 253.97
!193.34 3.36 338.23 1_2.66 119.72 12 13 24 593.3 7.29 391 .65

5291.56 29.87 239.59 160.26 91.31 19 17 12 4692.0 29.79 230.79

10_3.82 -.19 327.71 1_I0.45 124.18 12 46 30 483.8 4.29 321.50

4974.25 34.03 215.37 IEO.IB 86.74 20 53 27 4374.2 33,22 206.23

N|0-CJDURS[ [_CUTICN ACCURACY ORBIT OETERt4XNATION ACCURAC_

SGT 5700.0 SGR 5P'Z.B .%3 191.4 ST 1353.0 SR 363.2 SS 501.2

RRT -.6816 mr -,6608 R1T .9491 CRT .0952 CR$ -,3099 CST -.9751

5728.7 _3 .0141 R|3 -.9492 LSA 1439.8 MSA 374.8 SSA 18.8

SGI 5713.5 SG2 418.1 TH4 176.06 ELI 1353.5 EL2 361 .4 ALF ! .58
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5, 1970 )

LAUNCH OATS" 5.EP IZ 1970 FLIGHT TIE 190.013 ARRIVAL CATE

H(LIOCENTRIC CONIC OISTANCE 549.977

RL 150.56 LAL .00 LCX. 348.82 VL 16.081 GAL 4.49 ATL 89.89 He* 269.36 ,$NA 122.57 ECC .24071 INC .1042 Vl 29.594

RP 108.65 LAP -.I1 LOP 258.19 VP 36.882 GAP lZ.33 AZP 90.00 TAL 165.51 TAP 74.88 RCA 93.07 4PO 152.08 V2 34.880

RC 165.932 GL .63 GP 15.35 7AL 55.17 ZAP 161.71 ETS 58.39 Z*E 125.89 ETE 168.93 ?AC 118.16 ETC 265.08 CLP-171 .94

PLANE T(X[NTR I C CONIC

C3 19.128 VHL 4.374 eL* -L_.76 RAL Z95.40 RA0 6567,8 V(L I|.8§4 PTH 2.10 VHP 8.052 OPA °8.67 RAP 267.21 ECC !.3148
LNCH 4_NTH LNCH TZNE L-! T|N[ INJ LAT INJ LONG ZNJ RT A,_ |NJ A;_4TH INJ TIE PC) CST TIN INJ 2 LAT INJ 2 LONG

90.00 10 38 29 1493.74 1.97 359.56 156.44 118.25 ll 3 23 893.7 5.73 352.90

90.00 16 39 55 5557.91 Z8.29 259.10 163.57 91.36 18 IZ 33 4957.9 28.18 250.44

100.00 I1 46 3 1275.67 .57 342.75 155.66 119.89 12 7 19 675.7 4.54 336.21

1(30.00 It} 15 2 5251.22 29.89 236.56 163.59 89.72 19 42 33 4651.Z 29.53 227.77

110.00 12 Z5 4 1153.38 -Z.85 331,_1 153.33 1Z4.08 12 44 18 553.4 1.64 325.14
110.O0 19 52 30 4946.28 33._ 213._1:) 163.39 85.46 21 14 56 4346.3 32.92 204.10

MAR ZI 1971

0IffERENTIAL CORRECTIONS N|C-ODUR54E EXECUTION ACCURACY

T0E .3947 TRA 2.9942 TC3-4.3737 8AU 1.1195 SGT 57_0.6 S_ 561.8 $413 184.7

RCE .2547 RRA -.3003 RC3 .1884 fAU .021_ RRT -.6634 _ -.6418 RTf .9498

FOE .3819 FRA 1.3476 FC3 -.9941 8SP 18_6 ._ 5758.1 _3 .0ill R13 -.9498

802 .6470 88_ 3.0092 BC3 4.3778 FSP -634 5411 574_.8 ,_ 419.5 THA 176.26

LAUNCH OATE S(P 12 1970 FLI_4T TIE 192.00 ARRIVAL OATE

HELIOCENTRIC CONIC 0ISTANC[ 55§.444
RL 150.36 LAL .00 LCL 348.82 VL 26.040 GAL 5.08 42'1. 89.71H_ 27_.53 5_44 122.34 ECC .24630 INC .2928

RP 108.68 LAP -.29 LOP 261.36 VP _.844 GAP I2.76 A?P 89.99 TAL 164.00 TAP 76.53 RCA 92.20 APO I52,47

RC 167.985 GL 1.66 GP 14.86 ZAL 52.91 ZAP 163.54 ETS 60.43 7AE 125.85 ETE 169.28 7AC I17.71 ETC 265.70

PLANETC_ENTRIC CONIC
C3 21.{X_ VHL 4.583 0LA -19.33 RAL 297.60 RA0 6567.9 VKL 11.932 PTH 2.12 VHP 8.299 0PA -9.32 RAP 269.41
LNO4 AZHTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIE _ CST TIN INJ 2 LAT

90.00 10 31 0 1575.94 -.68 4.14 159.49 118.31 I0 57 16 975.9 3.11

90.00 17 4 55 5520.20 28.32 ZS6.33 166.93 89.98 18 36 55 4920.2 28.01

10(3.00 11 40 19 1352.24 -2.03 346.93 138.74 119.83 12 2 51 752.2 1.96

100.00 18 _ 17 5219.13 29.86 254.17 166.90 88.46 20 5 16 4619.1 29.32

110.00 12 22 36 1Z19.76 -5.37 334.82 |56.66 123.81 12 42 55 619.8 -.90

110.00 20 12 30 4924.38 53.79 211.90 166.62 84.47 Zl 34 34 4324.4 32.65

ClffE_ENTIAL CORRECTIONS NIO-COUR51[ EXECUTION ACCURACY

TOE .7611 TRA 3.2760 TO-3.99L_0 8AU 1.1217 56T 3756.2 S(,R 550.5 $63 178.2

ROE .2621RRA -.3138 RC3 .1645 fAU .020l_ RRT -.6453 RRF -.6233 RT_ .9504

fOE .4231 fR_ 1.3913 FC3 -.8293 _SP 18609 _ 578_._ R_3 .0087 RI3 -.9505

8CE .8050 8R4 3.2910 6C3 3.9954 FSP -612 561 5767.2 562 419.7 THA 176.45

ORBIT CETERI4INATION ACCURACY

ST 1484.6 5R 356.8 SS 526.1

CRT .1899 CRS -.3533 CST -.9849

LSA 1574.5 HSA 358.6 SS_ 17.9

ELI 1486.2 EL2 349.9 ALl _.77

NAR 23 1971

Vl 29.594

V2 34.869

CLP-172.83

[CC 1.3456

INJ 2 LONG

357.51

_47.69

340.43

225.41

328.60

202.45

GRBIT 0ETER94INATION ACCURACY

ST 1616.6 SR 350.7 SS 549.0

CRT .2626 CRS -.3884 CST _.9906

LSA 1708.6 MSA 343.5 SSA 17.1

EL1 1619.3 EL2 337.8 ALF 3.41

LAUNCH CAT( SEP 12 1970

HELI(XENTRIC CONIC

RL 150.56 LAL .0O

RP 108.7| LAP -.48

RC 110.0Z5 CL Z.59

PLAI_TC_ENTR[C CONIC

C3 Z3.152 VHL 4.812

LNCH 4ZMTH LNCH TIE

9(1.00 10 25 8

90.00 17 21 16

1(30.00 II 35 50

I00.O0 18 59 16

110.00 12 20 48

110.00 2'0 30 47

fLIGHT TIE 194.00 4RRIVAL 0ATE MAR 25 1911

CIST_NCE 560.854

LOL 348.82 VL 26.000 GAL 5.71 AZL 89.52 HCA 275.70 5,HA 122.I0 ECC .25237 INC .4818 Vl 29.594

LOP 264.53 VP 36.806 GAP 13.22 AZP 89.95 TAL 162.49 TAP 78.19 RCA 91.29 APO 152.92 VZ 34.859

CP 14.40 7AL 50.76 lAP 164.31ETS 62.72 7AE 125.81ETE 169.60 7AC 111.28 ETC 266.32 CLP-173.71

CLA -lB.O0 RAL 299.67 RA0 6567.9 V_L IZ.OZ2 PTH 2.15 VHP 8.363 CPA -9.90 RAP 271.63 ECC 1.3810

L-I TII, IE INJ LAT INJ LONG INJ RT A._ INJ A_4TH INJ TIE I_ CST TIN INJ 2 LAT INJ Z LONG

1652.49 -3.15 8.41 162.62 110.16 10 52 41 1052.5 .64 l.TH
5490.85 Z8.50 254.20 170.Z6 88.90 18 58 47 4890.8 27.85 245.56

1424.35 -4.46 350.92 161.89 119.59 11 59 35 824.4 -.49 344.38
5194.21 29.80 232.32 170.21 87.49 L_ 25 50 4594.2 29.13 223.5H

1283.48 -7.78 3_8.L_ 199.85 |23.39 12 42 II 68}.5 -3.33 331.93
4907.85 33.67 ZI0.Z3 169._6 83.72 21 52 35 4307.8 32.44 201.21

CIFfERKNTIAL CCRR_CTIONS

TC( .9_5 TRA 3.5113 TC3-3.6234 8AU 1.1_"_4

RCE ,2705 RRA -,3270 Re3 ,1429 fAO .018_6

FC[ .4612 fRA 1.4343 FC3 -.6864 85P 18724

_oE .9691 _A 3.5862 BC3 3.6262 FSP -592

NID-COUR,_E EXECUTION ACCURAC_ C_SIT 0ETERNINATION ACCURACY

S(,T 5777.5 _ 5_1.8 563 |72.0 ST 1743.0 SR 344.8 SS 569.4

RRT -.6_75 RRF -.6033 RTF .9513 CRT .3190 CRS -.4170 CST -.9940

5802.6 R_3 ._067 RI3 -.9514 LSA 1836.3 NSA 330.0 SSA 16.3

561 5787,5 562 418.8 THA 176.63 ELI 1746.6 EL2 326.1ALF 3.74

LAUNCH OATE SEP 12 19711 FLIGHT TII4E 196.00

HELIOCENTRIC CONIC
RL 150.56 LAL .00

RP 108.74 LAP -.66

RC 172.049 GL 3.43
PLANK TC_'NTR ZC CONIC

C3 25.619 VHL 5.062

LNCM A_'MTH LNCM TZNE

90.00 10 20 29

90.00 17 47 _7

I00.00 11 32 19

I00.00 19 18 19
110.00 IE 19 32

110.00 20 47 35

ARRIVAL OATE HAR 27 197!

0I STANCE _66.200

LOL 348.82 VL _5.961 GAL 6.37 A_, 89.33 HCA 278.87 5HA I_1.87 £CC .25897 INC .6728 Vl 29.594

LOP 267.70 VP 36.770 GAP 13.70 A?P 89.90 TAL 160.99 TAP 79.86 RCA 90.31 APO 153.43 V2 34.850

GP 13.99 7AL 48.73 ?AP 165.0_ (TS 65._7 7AE 125.77 ETE 169.89 7AC 116.87 ETC 266.94 Ct, P-I14.59

OIffERKNTIAL CORRECTIONS
TOE 1.1032 TRA 3.880_ TC3-3.2704 8AU 1.1209

ROE .2800 RRA -.3398 RE3 .I133 FAU .01667

fOE .4963 fRA 1.4771FC3 -.5634 85P 18841

80E 1.1382 6RA 3.8957 8C3 3.27_7 fSP -573

0LA -16.76 RAL 301.61 _ 65_.0 V(L 12.124 PTH 2.17 VHP 8.847 OPA -10.40 RAP 273.87 ECC 1.4216

L-I TIE |NJ LAT INJ LONG INJ RT A._ INJ A_NTH INJ TIE PO CST TIN INJ 2 LAT INJ 2 LONG
1724.63 -5.46 12.46 165.80 117.83 I0 49 14 1124.6 -1.69 5.81

5468.43 28.26 252.36 173.59 88.08 19 18 35 4868.4 27.69 243.94

1492.88 -6.75 354.72 165.09 119.19 II 57 12 892.9 -2.81 348.15

3175.41 29.73 _30.93 173.31 86.76 20 44 34 4575.4 28.97 222.21

1344.95 -10.06 341.49 16_.08 122.84 12 41 57 744.9 -5.67 335.16

4896.11 33.58 209.32 173.11 83.19 22 9 II 4296.1 32.27 200.33

ORBIT OETERt4INATION ACCURACY

ST 1861.1 SR 339.1 SS 5H7.3

CRT .3638 CRS -.4409 CST -.9960

LS4 1955.1NSA 317,8 5S_ 15.7

ELI 1865.3 EL2 315.2 ALF 3.90

MI0-COUR_ EXECUTION ACCURACY

56T 3793.8 _ 5215.7 563 166.0

RRT -.60_ RR$" -.5877 RTF .95_5

S_ 5817.7 R_3 .0050 R13 -.9525

561 5802.7 ,SGZ 416.8 THA 176.81
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5, 197OJ

LAUN(_ CATE S£P lZ 1970 FLIGHT TINE 198.00 ARRIVAL DATE NAR 29 1971

HELIOCENTRIC CONIC

RL 15O.§6 LAL .00 LOL 348.HZ VL

RP 108.77 LAP -.85 LOP 27D.86 VP

RE 174.060 GL 4.19 GP 13.61Z4L

PLAN£TOC[NTRIC CONIC

C3 Z8.450 VHL 5.]34

LNC_ AZNTH LN,CH TINE

90.00 10 16 46

90.00 18 5 46

IOO.0D 11 Z9 32

I00.00 19 35 4Z

lID.DO IZ 18 41

IIO.DO 21 3 Z

CIFFERIENTIAL CORfq[CTIONS

TC_ 1 .Z801 TRA 4._ TC3-2.9354 6AU 1.1172
ROE .2904 _A -.3519 RC3 .1055 F4U .01506

FOE .fl291FRA 1.5199 FC3 -.4583 BSP 18968

80£ 1.31Z7 8R4 4.2205 6(;3 Z.9373 FSP -555

0IST41_E 571.473

25.922 G4L 7.08 AZL 89.13 HCA 282.04 SMA 121.64 ECC .Z6615 IN(: .8669 Vl 29.594

36.734 GAP 14.22 4?P 69.82 TAL 159.50 TAP 81.54 RE4 89.27 APO 1§4.02 VZ 34.841

46.81 74P 16].67 ITS 68.11ZA[ 125.71ETE 170.16 ZAC 116.47 ETC 267.56 CLP-175.47

CLA -15.60 RAL 303.44 RAC 6568.1 VI[L 12.240 PTH 2.20 VHP 9.152 OP4 -10.8] RAP 276.12 ECC 1.4682

L-I Till[ IN| LAT IN| LONG IN| RT AE IN| A_qTN IN| TIN[ PO CST TIN IN| Z LAT IN| Z LONG

1793.18 -7.62 16.34 169.03 117.36 10 46 39 1193.2 -3.89 9.64

5451.95 28.2! Zfll.36 176.9| 87.48 19 36 38 48]2.0 27.57 242.7§

1518.41 -8.91 358._ 16_.33 118.65 11 55 30 958.4 -5.02 3§1.76

5161.95 29.68 229.93 176.81 86.24 21 I 44 4561.9 28.84 221.23

1404.43 -IZ.24 344.72 1_.3S 122.17 12 42 5 804.4 -7.91 338.30
4888.69 33.52 208.75 176.38 82.86 22 24 30 428P.7 ]Z.J7 199.78

NICoCOURSE EXECUTION ACCURACY ORBIT OETERNIN_TION ACCURACY

SGT _(35.1SC, R 513.8 SG3 160.I ST 1969.8 SR 333.] SS 603.2
RRT -.5915 I_F -.5701RTF .9539 CRT .4004 CRS -.461fl CST -.9974

5827.B Ji_] .0037 R13 -.9539 LEA 2064.2 NSA 306.6 554 15.0

SGI 5/113.0 _ 413.7 THA 176.99 £L1 1974.4 EL2 304.9 ALF 3.97

LAUN(_ DATE SEP 12 J970 FLI6HT TINE 200.00 ARRIVAL CATE NAR 31 1971

HELIOCENTRIC CONIC

RL 150. ]6 LAL .00

RP 108.79 LAP -I.03

RC 176.0]] GL 4.86

PLAN[ TOCENTR| C CONIC

C3 31 .699 VHL 5.630
LNCH *TNTH LI_H TIN[

90.DO 10 13 46

9O.OO 18 22 29

IDO.DO 11 27

tOO.DO 19 51 36

IIO.DO 12 18 10

JI0.00 21 17 16

01 STANCE 576.6_

LOL 348.82 VL 25.883 GAL 7.83 AFL 88.93 PRA 285.Z0

LOP 274,03 VP 36.698 GAP |4.77 AZP 89,7_ TAL |58,03

GP 13.26 ZAL 45.01 ZAP |66.25 ETS 7| .24 FAIl |25.64

0IFFERENTIAL CORRECTIONS

TOE 1.4613 TRA 4.5470 TC3-2.6202 BAU l.||l|

RDE ._18 RRA -.3631RC3 .0895 FAU .01352

FOE .5599 FRA 1.5630 FC3 -.3691BSP |9|23

6OE 1.4921 gRA 4.5615 8C3 Z.6217 FSP -5]9

Sf4A 121.42 ECC .27399 INC 1.0616 Vl 29.594

TAP 83.2] RE4 88.15 APO 114.69 v2 34.833

ET[ J70.42 ZAC 116.08 ETC 268.17 CLP-176.]5

VHP 9.482 OP4 -II.19 RAP 278.39 E(C 1.5217OLA -14.53 RAL _(35.16 RAO 6568.3 VEL 12.372 PTH 2.Z3
L-I TINE INJ LAT |NJ _ INJ RT AS4_ INJ AZI, ITH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1858.71 -9.65 20.0_ 172.30 116.7_ 10 44 45 1258.7 -5.98 13.32

5440.63 28.18 250.53 180.22 87.07 19 53 9 4840.6 27.47 241 .94
1621.38 -10.95 1.95 171.61 117.99 11 54 2| 1021.4 -7.12 355.26

5153.ZD 29.64 229.29 180.12 85.90 21 17 29 4553.2 28.75 22_.59

1462.15 -14,31 ]147.9| 169.65 121.38 12 42 32 862.1 -10.05 341.40

4885.19 33.49 Z08.48 179.67 82.70 22 38 41 4285.2 32.12 199.52

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 5810.8 _ _d30.2 SG3 |54.5 ST 2067.8 SR 327.8 55 617.3

RRT -.57_10 _ -.5524 R1T .9555 CRT .4312 CRS -.4798 CST -.9982

_32.3 R_3 .0027 RI3 -.9555 L$A 2162.5 MSA 296.3 SS4 14.5

SGI 5817.9 .$G2 409.5 THA 177.16 ELl 2072.7 £L2 295.1 ALF 3.99

LJUNCH CAT£ SEP 12 1970 FLIGHT TIN[ _Z.O0 ARRIVAL CATE 4PR 2 1971

HELIOCENTRIC CONIC

RL 150.56 LAL .DO

RP 108.82 LAP -I.21

RC 178.036 GL 5.46

PL_M[TOCENTRIC CONIC

c3 ]5.43Z VHL ].953

LNO, I 47MTH LN(H TIN[

90.DO 10 11 21

90.DO 18 37 46

IDO.DO 11 25 36

IDO.DO _ 6 12

II0.DO 12 17 55

I10.00 21 30 23

OlFFERENTIAL CORRI[CTIONS

TOE 1.6481 TRA 4._O(_ TC3-2.3246 _AU 1.1018
_E .3141 RRA -.3734 RC3 .O7fl| FlU .01203

FOE .]895 FRA 1.6074 F(3 -.2939 8SP 1_88

8OE 1.6778 _RA 4.9211 _3 2.3259 FSP -524

0ISTAN_E 581.755

LOL 348.82 VL 25.845 G_L 8.62 AZL 88.73 HCA 288.37 SM4 121 .20 ECC .28255 INC 1 .2703 V! _9.594

LOP 277.19 VP 36.664 GAP 15.36 AZP 89.60 TAL 156;58 TAP 84.95 RC4 86.95 4PO 155.45 v2 34.8_5

CP 12.95 ZAL 43.32 Z4P 1645.77 EfS 74.69 24£ 125.55 ET[ 170.65 Z4C 115.69 ETC 268.79 CLP-177.Z4

CLA -13.53 RAL ]06.77 RA0 6568.4 V[L 12.522 PTH 2.27 VHP 9.8]8 0PA -!1.48 RAP 280.66 ECC 1 .]831

L-I TIN[ INJ L4T INJ LONG |NJ RT AS(: INJ A_TH INJ TIN[ _ CST TIN INJ 2 LAT INJ 2 LONG

1921.63 -11.55 23.72 175.60 116.03 10 43 2] 1321.6 -7.96 16.89

5433.86 28.15 250.04 183.53 86.82 _ 8 Z_ 48]3.9 _7.41 241.45

1682.08 -12.86 5.44 174.92 i17.22 11 53 38 1082.1 -9.1! 358.66

5148.65 29.61 Z"dB.95 183.42 85.72 21 32 I 4548.6 28.7_ 220.26

1118.25 -16.27 351.07 172.98 120.48 12 43 13 918.3 -12.11 344.44
4885.24 _3.49 L_[_.49 182.96 82.71 22 51 48 4285.2 32.12 199.52

NI0-V..OI_SE £_ECUTION ACCUraCY ORBIT CETERMIN4TION ACEU_AE*

S_T _811.7 S_ 485.9 ,_3 149.1 ST 2155.8 SR 322.1 SS 630.4

RRT -.55_7 RI_ -.5344 RTg .9573 CRT .4578 CRS -.4966 CST -.9988

._ _J832.0 RZ_ .0020 RI3 -.9573 LSA 2250.9 NSA 286.5 SSA 13.9

SG| 5817.9 _ 404.1 THA 177.34 ELI 2160.9 EL2 285.7 ALF 3.98

LAUNCH OATE SEP 12 19/'[} FLI¢JAT TINE _4.00 ARRIVAL C_TE 4PR 4 1971

HELIOCENTRIC CONIC OIST_NCE 586.734

RL 150.56 LAL .00 LOL 348.8Z VL 2S._07 GAL 9.47 AZI. _.52 NCA 291.53 SN* 120.99 ECC .29193 IN( 1.4825 Vl 29.594

RP 108.84 LAP -1.38 LCP 280.36 VP 36.631 GAP 15._ A2'P 8(3.46 TAL 15_.16 TAP 86.69 RCA 85.67 41:_0 156.30 v2 34.818

RC IBO.002 6L 6.00 GP 12.65 ZAL 41.74 ZAP 167.21ETS 78.45 2AIE 125,45 ETE 170.87 2AC 115.32 ETC 269,39 CLP-178.14
PLAN[TOC[NTRIC CONIC

C3 39.731 VHt. 6._03 OLA -12.61 RAL 308,_ RAO 6_,_ _EL 12.692 PTH 2.31 _P |0.224 0PA -11 .71 RAP 282.92 ECC 1 .6539
LN(.H A;_ITH LN(H TINE L-I TIN[ |NJ LAT IN| L._NG IN| RT AS(: IN| 4_ITH IN| TIN[ PO C$T TIM IN| 2 LAT IN| Z LONG

90.00 10 9 24 19e2.21 -13._M 27.28 178.9| 115.21 10 42 27 1382.2 -9.83 Z0.35

90,00 18 51 46 5431.14 211.14 249.84 186.83 86.7_ 20 22 17 4831.1 27.39 241.25

IDO.DO 11 24 15 1740.73 -14.66 8._% |78._ 116.34 11 53 16 1140.7 -11.00 1.98

tOO.DO 20 19 36 5147.86 29.61 _;"Z_.8_ 186.72 85.69 21 45 24 4547.9 28.70 220.21

II0.DO 12 17 52 |572.84 -18.13 354.21 176.34 !19.49 12 44 4 972.8 -14,07 ]47.46

110.DO 21 42 29 488_.51 33.52 _.74 I_N_._ 82.85 23 3 58 4288.5 ]2.17 199.77

DIFFERENTIAL COtleECTION_ NID-O_.IRSE E_CUTICIN ACCURACY ORBIT OETERNINATION ACCLMACY

TOE 1.8417 TRA 5.2877 TC3-2.O485 BAU 1.08_6 _T _807.7 SGR 4_0.6 S_3 143.8 ST 2234.3 SR ]16.2 SS 642.7

ROE .3274 RRA -.3623 RC3 .062'_ gAU .0|058 RRT -.533_ _ -._155 RTT" .9594 CRT .4815 CRS -.5124 CST -.9991
FOE .6183 FRA 1.6533 FC3 -.2306 BSP 19450 _ 58215.7 R_3 .fl015 RI3 -.9594 LSA 2329.8 MSA 277.0 S54 13.4

8OE 1.8706 _RA 5._0|] _C3 2.0494 F,_P -510 $G1 58|].2 _ _7.7 THA 177.51 ELI 2239.5 EL2 276.5 4LF 3.96

1575



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH CATE S£P 12 1970

HEL I(XENTRIC CONIC

RL 150.56 LAL .[30

RP JOlt.B6 LAP -1 .55

RC 181.954 GL 6.47

PLAN[ TC_ENTR IC CONIC

C3 44.694 VHL 6.685

LNCH A2'MTH LNCH TIM[
90.00 JO 7 50

9_._3 19 4 35

1OO.OO 11 23 13

100.00 20 31 54

110.00 12 17 58

II0,00 21 33 3_

FLIGHT TIN[ 21J6.00 ARRIVAL CATE APR 6 1971

L(_. 348.82 VL

LOP 283.52 vP

GP 12.38 2AL

CISTANCE 591.582

25.770 GAL 10.39 AZL 88.30 HCA 294.69 SNA 120.77 ECC .30223 INC 1.7040 Vl 29.594

36.599 GAP 16._1AZP 89.29 TAL 153.77 TAP 88.46 RCA 84.27 APO 157.28 V2 34.812

40.26 2AP 167.58 ETS 82.54 2kE 125.33 ETE 171.08 ?AC 114.94 ETC 270.00 CLP-179.05

OLA -11.76 RAL 309.70 RAO 6568,7 VEL 12.886 PTH 2.35 VHP 10.645 0PA -11.88 RAP 285.18 ECC 1,7355

L-I Till[ INJ LAT INJ LOI_ INJ RT ASC ]NJ A_MTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2040.66 -15.00 30.76 182,25 114.30 10 41 51 1440.7 -11,60 23.74

5432.05 28,15 249.90 190,12 86.75 20 35 7 4832.0 27.40 241,32

1797.47 -16.35 IZ.24 181,60 115,38 II 53 10 1197.5 -12,80 5.24

5150.47 29.62 2_9.08 190.01 85.79 21 57 44 4550.5 28.72 220.39

1625.99 -19.88 357.34 179.72 118.40 12 45 4 1026.0 -15.94 350.44

A894.71 33.57 209.21 189.56 83.13 23 15 13 4294.7 32.25 200.23

0IVFERENTIAL CORRECTIONS

TOE 2,0447 TRA 3.6_'_8 TC3-1 .79(J1 8AU 1.07_0

ROE .3414 RI_A -.3897 RC3 .0_6 FAU .00915

f0£ .6473 FRA 1.7021 fC3 -.1772 8.%° 19579

BOE 2.0730 BRA 3.7062 Be3 1.7908 FSP -495

NI0-CCLMSI[ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

$6T 5799.6 _ 454.5 54;3 138.9 ST 2]04.6 SR 310.0 SS 655.3

RRT -.5118 _ -.4954 RTF .9616 CRT .5034 CRS -.5278 CST -.9994

.$Ge 5817.4 _3 .0012 R13 -.9616 LSA 2401.0 MSA 267.6 SSA 12.9

,_.sl 5804.3 _ 320.1 THA 177.69 ELI 2310.0 EL2 267.2 ALF 3.93

LAUNCH OATE SEP 12 1970 FLI(44T TINE 208.00 ARRIVAL OATE APR 8 1971

HELIOCENTRIC CONIC

RL 150.56 LAL .DO

RP 108.87 LAP -1.71

RC 183.891GL 6.90

PLAN[TOC[NTRIC CONIC

C3 50.442 VHL 7.102
LNC.H ATMTH LNCH TINE

90.00 10 6 34

90.00 19 16 20

I00.00 II 22 25

IOO,00 20 43 10

II0,00 12 18 12

110,00 22 3 53

01STANCE 596.273

LOt. 348.82 VL 25.733 GAL 11.37 A_. 88.O6 HCA 297.85 ,_A

LOR 286.68 VP 36.568 GAP 17.43 AZP 89.09 TAL 152.42 TAP

GP 12.13 7AL _.89 ?AP 167.86 ETS 86.93 ZAE 125.19 ETE

120.57 ECC .31356 INC _.9370 Vl 29.594
90.27 RCA 82.76 APO 158.37 V2 34.806

171.29 ZAC 114.56 ETC 270.59 CLP-179.98

0LA -10.97 RAL 311.01RAO 6568.9 VEL 13.107 PTH 2.59 VHP 11.105 OPA -12.00 RAP 287.43 ECC 1.8301
L-I TINE INJ LAT INJ _ INJ RT ASC INJ A714TH INJ TINE PO CST TIM INJ 2 LA T INJ 2 LONG

2097.09 -16.56 34,18 185,58 113,31 10 41 32 1497,1 -13,26 27.05

5436.20 28.16 2_0.21 193._ 86.90 20 46 56 4836.2 27.43 241.62

1852,AI -17,92 15.56 184.95 114,33 11 53 17 1252,4 -14,48 8,45

5156.12 29.65 2'29,50 |93,28 86,01 22 9 7 4556.1 28,7_ 220,81

1677,72 -21,53 ,45 185,10 117,22 12 46 10 1077,7 -17,71 353,41

4903.57 33.64 209.90 192.85 83.53 23 25 37 4303.6 32,38 200.89
ORBIT 0ETERNINATION ACCURACY

ST 2364.6 SR 503.6 SS 668.3

CRT .5232 CRS -,5431CST -.9995

LSA 2462.4 NSA 258.3 SSA 12.4

ELI 2370.0 EL2 258.1ALF 3.89

OIFFERENTIAL CORRECTIONS

TOE 2.2540 TRA 6.1257 TC3-1.5495 BAU 1.0A53

ROE .3564 RRA -.3952 RE3 .0,103 fAO .00771

FOE .6768 FRA 1,75.42 fC3 -,1324 85P 19_85

BOE 2.2820 8RA 6.1384 BC3 1.5_H30 FSP -480

NI0-COURS£ EXECUTION ACCURACY

$6T 5787.0 $6R 437.5 $6_, 13A.2
_T o°4889 I_F -.4738 RTF .9640

,S_ 5803.5 R23 .0005 RI3 -.9640

$61 5791.0 $62 381.4 THA 177.87

LAUNCH CAT[ SEP 12 1970 FLIGHT TINE 210,00

H[LIOCENTRIC CONIC

RL 150.56 LAL .00 LOL 348.82 VC

RP 108.89 LAP -I.87 LOP 289.85 VP

RE 185,H13 GL 7.27 GP 11,91 7AL

PLAN[TOCENTRIC CONIC

C3 57.126 VHL 7.538

LNCH ATMTH LN_H TII._

90.00 10 5 34

90.00 19 27 3

10(3.00 II 21 49

IDO.O0 2'0 33 29

110.00 12 18 31

II0.00 22 13 17

CIFrE_NTIAL CORRIKETIONS

TOE 2.4851 TRA 6.5892 TC3-1.3252 8AU 1.0124

_CE .3724 RRA -.39_4 RC3 .0311FAU .OO_24

FOE .7077 FRA 1,8107 fC3 -.0945 BSP 19710

flOE 2,5128 8RA 6.6013 BC3 1.3256 FSP -464

CISTANC[ 600.779

25.698 GAL 12.43 AZL 87,82 _A 301.00 S;AA

36.538 GAP 18.25 AZP 88.87 TAL 151,13 TAP

37.62 7AP 16_.06 [TS 91.60 ZA[ 125.02 [T[

ARRIVAL CATE APR I0 1971

120.37 £CC

92.13 RCA

171,48 ZAC

.32607

81,12

114.19

INC 2,1839 Vl 29.594

APO 159.62 v2 34.801

ETC 271,17 CLP 179,07

CLA -I0.26 RAL 312.23 RAC 6569.0 VEL 13.360 PTH 2.44 VHP 11.610 0PA -12.06 RAP 2H9.65 ECC 1.9401

L-I TIN[ INJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ Z LONG

2151.57 -17.99 37.53 188.91 112.24 10 41 25 1551.6 -14.82 30.29

5443.26 28,19 250.72 196,61 87,16 20 57 47 A843,3 27.49 242.12

1905.55 -19.38 18.83 I1_1.30 113.22 11 53 35 1305.5 -16.07 11.60

5164.51 29.69 230.12 196.52 86.54 22 19 34 456A.5 28.86 221._2

1728,01 -23.06 3.55 186.49 !15.96 12 47 19 1128,0 -19.38 356.35

4914.82 33.72 210.76 196.12 84.03 23 35 12 4314.8 32.53 201.73

NI0-COU_SE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

$6T 5773.2 _ 419.7 $63 129.7 ST 2423.1 SR 297.0 SS 682.5

RRT °.4624 _ -.4498 RTF .9666 CRT .5441 CRS -.5589 CST -.9997
Sr_ 5788.4 _3 .0010 RI3 -.9666 LSA 2522.6 MSA 248,7 SSA 11.9

$61 5776.4 $62 371.9 THA 178.07 ELI 2428,6 EL2 248.6 ALF 3.86

LAUNCH OATE SIEP 12 1970 FLIGHT TINE 212.00 ARRIVAL OAT[ APR 12 1971

HELIOCENTRIC CONIC 01STANCE _d35.062

RL 1_0.56 LAL .00 LCL 348.82 VL 25.663 6AL 13.58 A?L 87.55 PiCA 304.16 ,_A 120.17 £CC .33991 INC 2.4477 VI 29,594

RP 108.90 LAP -2.03 LOP 293.01 VP _6.509 GAP 19.16 A2'P 88.62 TAL 149.89 TAP 94.05 RCA 79.33 APO 161 .02 V2 34.797
RE 187.719 GL 7.60 GP 11.69 7AL _6,45 laP 1_1.15 ETS 96.53 ZAE 124.82 [TE 171.67 2AC 113.82 ErE 271.75 CLP 178.09

PLANETOCENTRIC CONIC

C3 64.933 W'IL 8,O58 0LA -9.60 RAL 313.35 RAO 6569.2 VEL 13.649 PTH 2.49 VHP 12,166 0PA -12.07 RAP 291.85 ECC 2.06_6

LNCH ATMTH LNCH TIN[ L-I TINE INJ LAT INJ _ INJ RT ASC INJ AZ_4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

90,00 10 4 46 2204,08 -19,31 40,82 192.22 111,12 10 AI 30 1604,1 -16,27 33,46

9(1.00 19 36 48 5452.95 28.22 251.43 199.80 87.51 21 7 41 4853.0 27.57 242.82

IO0.(X'/ 11 21 23 1936.89 -20.72 2'2.03 191.62 112.04 11 54 0 1356,9 -17.55 14.69

100,O0 21 2 52 5175._I 29.73 230.93 199.72 86.76 22 29 7 A575.4 2_.97 222.21

110.00 12 18 53 1776.81 -24.48 6.63 189.87 114.64 12 48 30 1176.8 -20.95 359.26

II0,00 22 21 51 4928,22 33,81 211,80 199,36 84,64 23 43 59 4328,2 32,70 202,74

OIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE 2.7272 TRA 7.0886 TC3-1 .1171 8AU .9699 $6T 5756.1 5_R 401.1 $63 125.5 ST 2472.8 SR 290.1 SS 698.3
ROE .3896 RRA -.39_9 RC3 ,0232 FAU .00472 RRT -.4334 _ -.4228 RTF .9693 CRT .5641 CRS -.5753 CST -.999H

FOE .7404 FRA 1.8724 FC3 -.0629 8SP 19659 SC_ 5770.0 R'23 .0011 RI3 -.9693 LSA 2574.7 NSA 239.1 SSA 11.4

BOE 2.7548 8RA 7.09988C3 1.1173 FSP -446 $61 5758.7 $62 561.3 THA 178.26 ELI 2478.3 EL2 239.0 ALF 3.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH GATE SIEP 12 1970 FLIGHT TINE 214,00 ARRIVAL GATE APR 14 197!

119.98 £CC INC Z,7319 Vl 29.594

96.05 RE4 4PO 162.61 VZ 34.793

171.86 ZAC ETC 27Z.30 CLP 177.07

HELIOCENTRIC CONIC CISTAI_E 609.075

RL 150.56 LAL .00 LC¢ 348.82 VL 25.629 GAL 14.83 AZL 87,27 PiCA 307.32 SNJ .35527

RP 108.92 LAP -Z.17 LCP 296.17 YP ]6.482 GAP ZO.J5 47P 88,34 TAL 148.73 TAP 77.36

RC 189.610 GL 7.88 GP 11.50 Z4L 35.39 ZAP 168.14 ETS 10|.65 ZAE 114.58 ETE 113.45

PLAN[TOC[NTRIC CONIC

C3 74.099 V_L 8.608 CL4 °9.01 RAL 314.37 RiO 6569.4 VEL 13.980 PTH Z._5 VNP IZ.782 DP4 -lZ.03

LN(._ AZMTH LINCH Tilde L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TINE PO CST TIN

90.00 10 4 7 2254.58 -21D.51 44.03 195.48 109.95 10 41 42 1654.6

90.00 19 45 36 5465.00 28.25 252.31 L_2.94 87.96 21 16 41 4865.0

100.O0 11 21 4 L_06.35 -ZI.95 25.21 194.91 110.81 11 54 30 1406.3

100.00 21 11 21 511_1.47 29,78 231.g0 Z02.87 87.27 22 37 49 4588.5

110.00 12 19 18 1824.02 -25.78 9.68 193.21 113.26 IZ 49 42 1224.0

I10.00 _ 29 ]6 4943.57 3].g0 212.99 _2.55 85.34 23 52 0 4343.6

0IFFER[NTIAL COM_ECTICNS NlC-O_t,li_ [_ECUTION ACCURACY

TOE 2.9876 TRa ?.6289 TC3 -.9241 8_J .9156 S_T 5?37.4 S_ _k_l.8 SG3 121.6

.4081 1_'4 -.39EO RC3 .Ol_ FlU .00311 /_'T -.dO03 _ -.3918 RIT ,9721

rOE .7756 FRA 1.9406 FC3 -.0363 8SP 19fl05 S_ 5750.1 _3 .0013 R13 -.9721

60£ 3.0153 _'4 7.6391 _3 .9_42 FSP °427 ,_,1 5739.5 S_ 349.8 TNA 178.47

FLIGHT TINE 116.00LAUNCH DATE SIEP |Z 1970

RAP 294.01 ECC Z.2195

INJ 2 L4T INJ 2 LONG

-17.62 36.56

27.67 243.69

-18.93 |7.72

29.08 223.16

-22,41 2.14

32.89 203.90

ORBIT DETERNIN4TION ACCLMAC_

ST 2517.1SR 283.2 SS 716.1
CRT .5845 CRS -.5926 CST -.9998

LSA 2622.2 NSA 229.3 SSA 11.D

ELI 2522°5 EL_ 229.3 ALF 3.79

ARRIV4L 04TE 4PR l_ J971

HEL IOCENTRI C CONIC
RL 150.56 L4L .00

RP 108.93 L4P -2.31
RC 191.483 GL 8.|3

PLAN[ TOCENTRI ( (_ONI C

C3 84.915 Vt4L 9.215 OL4

LNCH 42NTH LNCH TINE L-I TIN[ INJ tAT

gO.O0 10 3 37 2302.96 -21.61

90.00 19 53 _ 5479.18 18.2/I
I00.DO 1 ] 20 9O 2053.82 -23.07

10O.00 21 15 55 5_3.55 19.82
!10.00 12 19 42 1869.50 -25.97

110.00 2"Z 36 33 49E0.63 33.99

0 IIrFIrRI[NT 14L COmiC TI(_NS
TOE 3.2_9 TRA 8.2|5_J TC3 °.7459 BALI ._4_

.4282 _RA -._890 RC3 .Ol0S F_U .001_

_'0E .8140 FR_ 2.0161 FC3 o.0141 BSP Ig_23

60( 3.294_ _RA 8._w_45 _C3 .7459 Irsp o407

DISTANCE 612.758

LCL 34,8.82 VL 25.5_ GAL 16.21 ATL 86.9_ NCA 310.47 SN4 119.80 £CC .37239

LOP Z99.33 VP ]6.4_ G_P 21.2_ _ZP 88.03 TAL 147.66 T4P 98.13 RC_ 75.19

6P 11.32 ZAL _4.44 7AP |_.O| ETS 10_.gO Z/l[ 124.29 ETE 172.06 Z4C 1|3.08

INC 3.0409 Vl 29.594

4PO 164.42 V2 34.790

ETC 272.84 CLP 176.01

o#.48 R_L 315.29 R,t0 6569.7 _[L 14.]62 PTH 2.61 _ 13.466 DP4 °11.96 R4P 296.12 £CC 2.3976
INJ LONG INJ RT ASC INJ 4214TH INJ TIN[ PO CST TIN INJ 2 L_T INJ _ LONG

47.16 |9_.68 108,76 10 42 0 1703,0 -18.85 39.57

25_.35 21)6.01 88.47 21 24 47 4879.2 27.77 244.72

ZS._ 19_.14 109.56 11 55 4 1453.8 -Z0.19 20.68

2_.1_ 21:)5.95 87.85 22 45 39 4603.6 29.21 224.27

12._ 196.51 111.84 12 50 52 1269.5 -23.77 4.98

21&._I _05.H 86.12 23 59 14 4360.6 33.08 2'03.19

NI0-(J3UR_ E_CUTION ACCUR4CV OR61T DETERNIN_TION 4CCUR4CV

_T _717.5 _ _.O S_3 117.9 ST 2555.9 SR 276.1 SS 736.5
RRT -.]619 RRIr -._556 RTIF .9751 CRT .6055 CRS o.6112 CST -.9999

_K_ _7_8.9 R_3 .0016 R13 -.97fl1 LS4 2665.1NS_ 219.3 SS4 10.5

S_1 5719.0 _ 337.4 /144 178.68 ELI 2561.4 EL2 219.3 4LF 3.77

LAUNCH GATE SIP 12 1970 FLI_T TINE 218._ _RRIVAL CAT[ APR 18 1971

HELIOCENTRIC CONIC

RL 150.56 LAL .00

RP 108,93 LAP -2.45

RC 193.340 GL 8.35

PLANETOC[NTRIC CONIC

C3 97.794 VHL 9.889 _L4

LN(J_ AZNTH LI_H TIN[ L-I TINE INJ L4T

9O.0_ 10 3 12 2349.0_ -Z2.59

90.00 2'0 0 23 5495.76 28.30

I00.00 11 L_ 41 _.12 -24.07

lOO.Ot") 21 25 36 5220.43 29.86

110.00 12 20 6 1913.08 -ZR.04

IJO.0G 22 42 40 4979.24 34.07

CIFFERIENTI_L COI?_I[CTIONS

TO[ 3.5738 TRA 8.8540 TC3 "*_qZ2 _AU .7613

RO£ ._503 RR4 -.3770 RC3 .00_2 r4u-.00049

F0E .8559 FRA 2.1_05 FC3 .0043 B,_P 1B813

BOE 3.6020 _4 8.8681 8C3 .5823 FSP -_q5

GIST4NCE 616.036

LOt. 348.82 VL 25.565 G4L 17.72 47L 86.62 HC4 3|3.62 SN4

LOP 302.49 VP ]6.431 GaP L_._0 4ZP 87.67 T4L 146.70 T4P

CP 11.15 7AL 33.60 ZAP 167.75 £TS 112.21 74E 123.94 ETE

119.63 £CC .3915Z INE 3.3804 Vl 29.594
100.32 RCA 72.79 41=0 166.47 vz 34.788

172.25 Z4C 112.71ETC 273.36 CLP 174.90

-8.01 RAL 316.11 R_O 6569.9 VEL 14._03 PTH 2.68 VHP 14.231 0P4 -11.85 R4P 298.18 ECC 2.6094

INJ LONG INJ RT 4S_ INJ AZMTH INJ Title PO CST TIN INJ 2 LAT INJ 2 LONG

50.18 201.80 107.55 l0 42 21 1749.1 -19.98 42.49

254.52 Z08.98 89.06 21 31 58 4895.3 27.87 _45.88

31.29 _01.28 108.28 ll 55 40 1499.1 -21.35 23.55

234.27 208.95 88,51 22 52 36 46_0.4 29.33 225.51

15.61 199.73 110.40 12 51 59 1313.1 -25.01 7.76

215.76 Z08.75 86.97 24 5 39 4379.2 33.27 206.61

NI0-OCIJR_ E_ECUTION ACCURACY CRSIT OETERNINATION ACCURACY

SGT _696.6 SGR 341.9 SG3 114.5 ST 2_89.2 5R 269.2 SS 759.8

RRT -.31_ RRF -.3125 RTlr .9780 CRT .6276 CRS -.6312 CST -.9999

570_.8 R_3 .0019 R13 -.9780 LS& 2703.7 MS4 209.1 SSA 1O.O

$61 _7.6 Sr_ 324.2 TH4 178.91 ELl 2594.7 EL2 209.1 ALF 3.76

L_UNO_ G4TE S_EP 12 1970 FLI_4T TIN[ 120.00 ARRIVAL O4TE 4PR _ 1971

HELIOCENTRIC CONIC

RL 150.36 LAL .00

RP 108.94 L4P -2.57

RC 195.178 GL 8.53

PLAN[ TOCENTRI C CONIC

C3 113.205 vHt. 10.640

LNC/_ 4_TH LI_H TIN[

9_.00 1O 2 52

9O.0O 20 6 19

10O.0O 11 2O 33

10O.0O 21 31 19

110.0O 12 20

110.0O _ 47 55

01FFER[NTI4L CORf_C T/CIq_

TOF 3.9044 TRA 9.5510 TC3 o,43_9 _ .6551

.4751 _'4 °.3587 RC3 ._ F4U-".00_57

r0E .9O20 rR/, 2.1949 FC3 .0192 8SP 182153

_OE 3.9332 _ 9.5577 8C3 .4329 FSP -]61

OlSTM_E 618.810

L_L _48.81 VL Z_.535 GAL 19.39 *ZL _6.14 _K:_ 316.77 SN4 119.46 ECC .41297 IlN_ 3.7575 Vl 29.594

LOP 305.64_ VP 36.409 GAP 2_.89 A2P 87.16 TAL 145.87 T4P 102.65 RC4 70.13 4PO 168.80 v2 34.786

6P 10.99 7&l. 3Z._ 7AP 167.]6 ETS 117.52 Z_ME 123.53 ETE 172.45 Z4C 1|2.34 ETC 273.85 CLP 173.71

0L_ °?.61R_. 316.81R*O 6511'0.1 VEL 15.315 PTH 2.74 VHP 15.090 0P; -11.71 RAP 300.17 £CC 2.8631

L-I TIN[ INJ LAT INJ _ JNJ RT AS( INJ 4ZNTH INJ TINE PO CST TIN INJ 2 L4T INJ 2 LONG
2391.64 -23.45 53.09 _04.80 106.34 I0 42 44 1792.6 -20.99 45.28

5513.09 L_.32 255.83 211.85 89.72 21 38 12 4913.1 27.98 247.18

2142.04 -24._ _4.17 _04.30 107.01 11 56 15 1542,0 -22.39 26.31

5238.93 19.88 235.65 211.83 89.24 22 58 38 4638.9 29.46 226.87

19fl4.52 °28.99 18.47 _1_.83 108.96 12 53 0 1354.5 -26.13 10.45

4999.21 34.13 217._ 21J .71 87.89 24 11 14 4399.2 33.46 208.14

NIC°(,_UR_ E_ECUTION ACCURACY ORBIT OETERNIN4TION 4CCLMAC_
SGT 5674,O ._R 321.6 SC,3 111.3 ST 2616.2 SR 262.4 SS 786.5

RRT -.21_24 RRF °.1603 RT1r .9810 CRT ,6509 CRS °.6528 CST -.9999

SG6 5683.1 1_3 .00L_ R13 -.98J0 LSA 2737.2 NS_ 198.8 SS4 9.5
SGJ 5674.7 S_2 310.3 THA 179.15 ELl 2621.8 EL2 198.8 4LF 3.76

J 577



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197Op

LAUNCH CATE SEP 13 1970 FLIGHT TIME 70.{30 ARRIVAL CATE NOV Z,_ 1970

HEL IC_ENTRIC CONIC

RL 150.52 LAL ._

RP 107.P]9 LAP -._

RC 42.728 GL -3.20

PLANE TC_ENTR I C CONIC

C3 23.787 VHL 4 ._177

LNCH AIMTH LNCH TIME

90.00 6 Z3 30

9_.OO IZ 3 27

100.00 7 29 4H

100.OO 13 39 50

110.00 8 6 33

110.00 15 19 34

0 IFFERENT IAL CORRECTIONS

TOE .1556 TRA -.4641 TC5 .3970 BAU .I_:_O

ROE -.5496 RRA -.0610 Re5 -.I5_q8 FAU .02742

FOE -.0058 FRA .1529 FC5 -.9981 BSP 1965

BeE .3819 8RA .4681 BC3 .4276 FSP -201

DISTANCE 176.538

LOt. 349.80 VL 25.391 GAL -6.00 AZL 90,62 HCA 76.43 S,MA 118.63 ECC .28703 IN(; :6178 Vl 29.602

LOP 66.23 VP 36.624 GAP -15.87 AlP 90.14 TAL 195.34 TAP 271.78 RCA 84.58 kPO 152.68 V2 35.123

GP -12.33 7AL 116.71 lAP 12.33 ETS 85.49 TAr 154.26 ETE 338.47 7AC 89.29 ETC 260.97 CLP -.24

CLA -21.63 RAL 229.78 RAO 6568.0 VEL 12.048 PTH

L-I TIME INJ LAT

15(37.13 I .54

5649.44 27.96

1293.15 -.03

5558.64 89.74

1177.94 -3.79

5026.62 34.17

2.15 VHP 10.034 OPA -32.67 RAP 240.88 ECC 1.5915

INJ LONG INJ RT A_ INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

.30 94.31 118.88 6 48 37 ':_)7.! 5.51 355.65

865.78 102.31 94.69 13 37 36 5049.4 28.31 257.13

343.71 93.44 119.89 7 51 21 693.2 5.95 537.18

Z43.0§ 102.45 93.I3 15 8 49 4738.6 29.86 254.25

338.63 91.09 184.00 8 26 11 577.9 .70 526.AZ

219.46 108.55 89.16 16 43 8I 4426.6 53.68 210.25

NIO-C.(X_SIE EXECUTION ACCURACY ORBIT CETER_INATION ACCURACY

._T 725.6 _ 445.7 SG3 85.4 ST 252.3 _ 411.4 SS 50.6

RRT -.2749RRF .3173 RTF -.6645 CRT -.6753 CRS -.0328 CST .67H9

S_ 85|.5 R23 -.0441 R13 .6776 LSA 452.0 NSA 175.1 SSA 22.2

SC,I 740.9 SC_ 419.6 THA 165.76 ELI 451.9 EL2 169.4 ALF 116.51

LAUNCH 0ATE SEP 15 1970 FLIGHT TINE 72.(XJ ARRIVAL DATE NOV 24 1970

P_ELIOCENTRIC CONIC

RL 150.52 LAL .O(J

RP 107.86 LAP -.41

RC 43.711 GL -2.29

PLANETOCENTRIC CONIC

C5 21.779 VHL 4.667
LNCH AFMTH LNCH TIME

90.00 6 1 41

90.00 12 13 30

100.00 7 9 51

100.DO 13 48 2

II0.00 7 49 55
110.00 15 24 26

DIFFERENTIAL CORRECTIONS

TOE .1460 TRA -.445| TC3 .4678 BAU .1477
ROE -.5515 RRA -.0634 RC3 -.1974 FAU .0,_35I

FOE .0182 FRA .la07 FC3-I.1729 BSP 2062

BOE .3625 BRA .4496 BC3 .5072 FSP -230

0ISTANCE 183.329

LCL 349.BO VL 25.639 GAL -6.00 AZl. gO.4_ PICA 79.65 SNA 119.99 ECC .275_0 INC .A186 Vl 29.602

LOP 69.45 VP 36.BO8 GAP -14.82 A_PP gO.08 TAL 196.44 TAP 276.O9 RCA 87.14 APO 152.84 V2 55.135

GP -13.07 lAL 118.40 lAP 13.88 ETS 76.07 lAJE 152.24 ETE 337.55 ZAC 8H.65 ETC 261.16 CLP -2.40

DLA -_0.31 RAL _8._0 RAO 6567.9 VEL 11.9t55 PTH 2.13 VHP 9.458 DPA -33.64 RAP 241.H5 ECC 1.55_4
L-I TINE INJ LAT INJ LON_ INJ RT A_ INJ AZ_4TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1543.78 .36 2.35 91.04 118.31 6 87 85 943.8 4.14 355.71

5569.89 28.86 859._q _.70 91.80 13 46 L_ 4969.9 28.22 251.31

1383.84 -I.07 345.39 90.25 119.88 7 31 54 723.8 2.92 538.H7

5265.06 29.89 237.59 _.73 90._6 15 15 47 4665.1 29.61 228.80

I198.L=_ -4.36 333.69 88.07 183.91 8 9 54 598.2 -.07 527.48

4963.44 34.O0 814.53 _M.59 86.85 16 47 10 A363.4 35.11 205.41

MI0-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
SGT 749.6 SGR 454.4 SG3 95.6 ST 250.7 SR 407.8 SS 50,5

RRT -._IO80 _ ._5"_0 RTF -.68|8 CRT -.6715 CRS .4004 CST .31337

•_ 8_6.6 R_ -.0517 RI3 .6972 LSA 44_.0 MSA 174.4 SSA 24.1

SG! 768.5 SG8 481.7 THA 164.72 ELI 447.9 EL2 169.2 ALF 116.50

LAI.J_NI_H 0ATE SEP 13 1970 FLIGHT TIME 74.(X) ARRIVAL OATE NOV 26 1970

HI[LIOC[NTRIC CONIC

RL 150.52 LAL .00

RP 107.82 LAP -.22

RC 44.829 GL -I.2_

PLAN[T(_[NTRIC CONIC

C5 Z0.110 VHL 4.4_4

LNCH AZMTH LNCH TIME

_O.00 5 39 56

gO.O0 12 23 34

1OO.OO 6 49 45

IOO.OO 13 56 215

II0.00 7 32 58

110.O_ 15 29 43

DIFFERENTIAL CORR[CTIONS

TOE .|369 TRA -.4_I_ TC3 .5402 8AU .|_

ROE -.3157 RRA -.0_4_2 RC3 -.2423 FAU .0318A

FOE .0459 rRA .1064 FC3-1.3709 6sP 8175

60[ .SA2Z 6RA .A319 BC3 .5920 F_ ° -215_

OISTANCE 190.126

LOL 349;H0 VL 25.864 GAL -6.02 AlL 90.22 HCA 82.87 S_AA 121.26 ECC .26186 INC .2252 Vl 29.602

LOP 72.67 VP 36.977 GAP -13.81 AlP 90.03 TkL 197.58 TAP 280.45 RCA 89.51 APO 153.01 V2 55.146
GP -1_.89 ZAL 120.14 lAP 14.62 ETS 67.92 ZAE |50.40 ETE 336.49 7AC 87.92 ETC 261.34 CLP -4.63

OLA -18.88 RAL 226.84 RAO 6567.8 VI[L 11.895 PTH 2.11 VHP 8.914 DPA -34.68 RAP 242.74 ECC 1.5_10

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A_i41N INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1583,68 -.93 4.57 87.98 118.3{) 6 6 2_ 983.7 2.86 557.94

5491.74 28.30 854._ 95.18 88.93 13 55 5 4891.7 27.85 245.63

1358.41 °2.24 347.89 87.85 119.82 7 12 23 758.4 1.75 540.77

5198.24 29.79 238.18 95.1_ 87.41 15 82 58 4592.2 29.11 223.44

1223.DO -5.50 335.00 85.83 183.79 7 53 81 623.0 -I.02 328.77

4900.41 33.61 209.65 94.76 83.39 16 51 83 4_00.4 32.33 L_0.65

NI0-O01_IE EXECUTION ACCURACY O_IT DETERNIN_TION ACCURACY

$_T 773.0 _R 464.6 SG3 107.1 ST 846.4 SR 401.7 SS 62.8

JIRT -.3448 _ .4OLD R1T -.6976 CRT -.6623 CRS .7447 CST -.1126

S(d_ g01,8 ll_ -.0_04 RI_ .7157 LSA 441.9 MSA I73.2 SSA 26.3

,f_| 79_.3 S_. 483.3 THA 163.51 ELI 440.1 EL2 168.5 ALF 116.24

LAUINK_H DATE S_P 13 1970 FLIGHT TINE 76.00 ARRIVAL DATE NOV 28 1970

P_LIOCENTR|C CONIC

RL 150.52 LAL .OO

RP 107.79 LAP -.03

RE 46.073 GL -.19

PLANETOCENTRIC CONIC

C5 18.730 VI-K. 4.388

LNO_ A_ATH LN_H T|M_

90.DO 5 18 27

9O.OO 12 33 40

1OO.OO 6 89 43
I00.00 14 9 3

110.00 7 15 54

110.OO 13 35 23
OIFFER_.NTIAL CORRECTIONS

TOE .1256 TRA -.4087

ROE -._956 _A -.0_J5

FOE .0805 FRA .0_00

_OE .321_ _RA .4146

0ISTANCE !96.9"Z_

LCL 349.80 VL L_5.0E_ GAL -6.O& AZ'L 90.03 PK:A 86.10 SI4A IL_.44 ECC .25115 INC .0280 Vl 29.602

LCP 75.89 VP 37.130 GAP -12.85 A2'P gO.D0 TAL 198.74 TAP 884.84 RCA 91.69 APO 153.20 v2 35.158
GP -14.79 ZAL 121.87 ZAP 16.30 ETS 61,08 Z_JE 148.73 ETE 335.89 7AC 87.10 ETC 261.51CLP -6.93

TC3 .6138 BAU .17D4

RC3 -.8938 FAU .03445

FC3-1.59"24 8_IP L_Z84
BC3 .(_O5 FSP -3(30

OLA -17.35 RAL 125.41 RAO 6567.8 VEL 11.837 PTH 2.J0 VHP 8.400 0PA -35.78 RAP 245.54 ECC 1.3083

L-I TINE INJ LAT INJ LCNG INJ RT ASA_ INJ AZNTH INJ TJNE PO CST TIN INJ 2 LAT INJ 2 LONG

1626.56 -8.32 6.96 85.16 118,_3 5 45 33 1086.6 1.48 .54

5415.81 28.07 148._8 91.81 86.14 14 3 55 4815.8 27.24 240.11

1396.49 -3,52 _49._8 84.49 119.70 6 53 1 796.5 .46 342.86

51L:'_.5! L_9.45 L_6.87 91.68 84.64 15 30 24 4520.5 28.40 218.23

1851.86 -6.99 336.5_ 81.59 123.62 7 36 46 651.9 -2.12 330.28
4837.90 33.01 204.87 91.14 80.61 16 56 1 4837.9 31.37 196.O5

NID-C(XII_JE EXECUTION ACCURACY ORBIT 0ETERHINATION ACCURACY

8GT 794.6 SGR 476.6 ,SG3 119.9 ST 238.4 SR 392.5 SS 87.1

RRT -.3844 RRIr .4488 RTF -.7181 CRT -.6444 CRS .8992 CST -.5723

SC,d_ 9'L_.6 R_3 -.070_ R13 .7336 LSA 433.9 MSA 171.5 SSA 28.8

SGI 823.6 SC_ 484.5 THA 168.12 EL| 427.7 EL2 167.3 ALF 115.56

1578



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 5 1970)

LAUNCH DATE 54EP 13 1970

HELIOCENTRIC C(_IIC

RL 150.§Z LAL .00

RP 107.76 LAP ,16

RC 47.431 GL 1.(]0

PLAN[TOCENTRIC CONIC

C3 17.595 VHI. 4.195

LNO4 4714TH LNCH TIME

90.00 4 57 Z3

gO.O0 IZ 43 92

1130.00 6 IO 2

100.00 14 13 54

110.00 6 _1

210.00 15 41 27

FLIGHT TIME 7B.00 ARRIVAL _ATE NOV _D 1970

CISTANCE ZO3.71P

LCt. 349.80 VL 26.252 GAL -6.08 AZL 89.84 P_CA 89.32 SNA 123.54 ECC .24158 IN£ .1598 Vl 29.602

LOP 79.12 VP 37.270 GAP -11.93 ATP 90.00 TAL 199.91 TAP ZR9.Z5 RCA 93.70 4PO 153.39 V2 35.168

6P -15.80 7AL 123.57 ZAP 18.28 ETS 55.44 ZA[ 147.Z5 ETE 333.91 7AC 86.17 ETC 261.65 CLP -9.31

CLA -15.74 RAL 224.05 RAO 6567.7 _IEL 11.789 PTH Z.08 VHP 7.917 0PA -36.95

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZt4TH INJ TIME PO C$T TIM

1672.03 -3,78 9.51 8Z.62 I18.08 5 25 15 1072.0

5340.33 Z7.61 243.26 M.64 83.47 14 12 53 4740.5

1437.60 -4.91 331.63 81.99 119.52 6 34 O 837.6

50_0.19 _.89 _.I.P'_ _.45 B1.99 15 _ 4 4450.Z

I284.30 -7.81 338.24 80,2| 123.39 7 _ 23 684.3

4776.26 32.24 200.23 B7.77 77.97 17 1 4 4176.3

RAP 244.22 ECC 1.2896
|NJ 2 LAT INJ 2 L(_IG

.Ol 2.87

26.42 234.80
-.94 345.11

27.48 213.20

-3.36 331.97

30.25 191.58

DIFFEIq(NTIAL CO_ECTICNS NIC-C_ EIECUTICN ACCURACY ORBIT DETERfAINATION ACCURACY

TOE .I051 TRA -._JO TC3 .6_84 _LU .1776 _T 809,8 _ 489.4 SG3 133.7 ST 223.1 SR 378.8 SS 124.7

ROE -.2763 RRA -.0723 RC3 -,3_07 FAU ,037|7 _ -.406§ I_F .4949 RTI r -,7154 CRT -.5813 CRS .9563 CST -.4579

FOE .1270 FRA .0761FC3-| .8_6 BSP _|3 _ 946,Z 1_3 o.0973 RI3 .7431 LSA 421 .7 NSA 173.0 SSA 31 .3

BOE .29fl6 8RA .AIDfl5 Be3 .7548 FSP -334 SGI 843.1 _ 429.5 THA 161.13 ELI 405.6 EL2 169.5 ALF 113.18

LAUNCM DATE S[P'I3 1970 FLIG_.IT TINE 80.00 ARRIVAL DATE DEC 2 1970

HEL I(X_ENTRI ( CONIC

RL 150.52 LAL .00

RP 107.72 LAP .35

R( 48.893 GL 2.L_

PLANE TC([NTRI C CONIC

C3 16.670 VHL 4.083
LNCH ANTH LN_H TINE

90.00 4 36 32

g0.00 12 34 13

100.00 5 50 46

100.00 14 23 0

110.00 6 42 19

110.00 13 47

Ol STAN_ 210.505

LOL 349.80 VL 26.41/! GAL "6.12 AZ_. 89.65 P_C4 9"4.55 SNA

LOP 82.34 VP 37._J_ GAP -11.05 AZP gO.02 TAL L_)I .08 TAP

GP -16.92 7AL 1_5.21 ZAP _0.5) ETS 50.80 FAIl 145.94 ETE

OLA -14.04 RAL Z22.77 RAD 65457.7 VI[L
L-I T|NE INJ LAT

1719.86 -5 ._0

526 7.77 26.94

1481.43 -45.37

49_1.43 28.14

1319.94 -9.14

4715.69 31 .Z9

124.55 ECC .23_7 INC .3513 Vl 29.602

293.63 RCA 95.52 APO 153.58 v2 35.179

332.33 7_C 85.11ETC 261.78 CLP -II.80

DIFFEIq[NTIAL CORg[CTIONS

TOE o0945 TRA -.3"_6 TC3 .743_ B_U .1901

ROE -.2572 RRA -.0166 RC3 -.4177 FAU .04050

FOE .1766 FRA .033_ FC3-Z.1031BSP 2412

BOE .2740 BRA .3863 6(:3 .8530 FSP -385

11.750 PTH 2.07 _4P 7.463 0PA -38,21 RAP 244.75 ECC 1.2743

INJ LOMG |NJ RT AS(: INJ &Zt4TH INJ TIME F_ CST TIN INJ 2 LAT INJ 2 LONG

12.19 80.35 117.86 5 5 32 1119.9 -1.54 5.54

238.03 85.71 B0.93 14 22 1 4667.8 25.41 229.71

334.08 79.77 119.27 6 13 27 B81.4 -2.42 347.52

216.75 85.48 79.47 15 46 2 43_1.4 26.40 208.38

_10.14 78.08 123.08 7 4 19 719.9 -4.72 333.84

195.76 84.67 75.49 17 6 32 4115.7 28.98 187.32

NI0-COUR_ E_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT B18.5 SGR 506.8 SG3 150.1 ST 212.0 SR 362.5 SS 163.9

RRT -.4610 R_F .5519 RTF -.7316 CRT -.5544 CRS .9731CST -.5216

S_B 972.3 R_3 -.|0|2 R13 .7639 LSA 416.8 NSA 168.3 SSA 34.3

_1 8P'Z.7 _ 4_.6 THA 138.86 ELI 385.9 EL2 165.8 ALF I;2.28

L_UNCH DATE SEP 13 1970 FLIGHT TIME 82.0(} ARRIVAL DATE DEC 4 1970

H_LIOCENTRIC CONIC DIST4NCE 217.282

RL 150.52 LAL .00 LOt. 349.80 VL 26.566 GAL -6.15 AlL 89.46 HCA 95.78 SNA

RP 107.69 LAP .54 LOP 85.57 VP 37.510 G_P -10.21 _TP gO.D5 TAL 202.23 TAP

RC 50.45! GL 3.60 GP -18.16 ?AL 126.77 7AP 23.03 ETS 46.96 7AE 144.79 ETE

PLAN_TOCENTRIC CONIC

C3 15.922 YHL 3._KJ0 _LA -12.29 RAL 221.61 RAO 6567.6 V[L 11.718 PTH 2.06 VHP

LNCH 47NTH LNCH TIME L-I TIME INJ LAT

90._ 4 17 1 1769.65 -6.88

9_.00 13 4 46 5197.04 26.08
100.O0 5 32 4 1527.52 -7.90

100.00 14 32 24 4914.40 27.21

110.00 6 26 6 1358.28 -10.53

110.00 15 54 51 4636.41 30.Z0

OIFFER1ENTIAL C_CTIONS

TDE .0814 TRA -.3_O8 TC3 .8090 BAU ._O!6
RDE -.2365 _A -.0812 R(3 -.4923 rAu .04414

rOE .2371 FRA .0_(}1 FC3-2.4000 BSP 2576

_OE .2501 eRA ._ BC3 .9472 FSP -442

125.48 ECC .22552 INC .5436 Vl 29.602

29_o01 RCA 97.18 APO 153.78 v2 35.188

330.52 ?AC 83.92 ETC 261.87 CLP -14.40

7.038 OPA -39.56 RAP 245.13 ECC 1,2620

INJ _ INJ RT AS{: INJ A2MTH |NJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

15.00 78.40 I17.54 4 46 31 1169.6 -3.14 8.32

233.0_ 83.06 78.57 14 31 23 4597.0 24.24 224.86

336.63 77.83 118.92 5 57 31 927.5 -3.98 350.05

Z11.98 82.79 77.13 15 34 19 4314.4 25.17 203.78

342.21 76.24 122.70 6 48 44 758.3 -6.17 335.86

191.49 81.88 73.17 17 12 28 4056.4 27.60 183.26

MI0-COUIF_ [_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 843.5 _ 933.0 SG3 168.1 S_ 198.3 SR 341.6 SS 210.1

RRT -.5119 _ ._094 RTF -.7434 CRT -.5048 CRS .9776 CST -.5334

997,8 1_3 -.|099 R13 .7820 LSA 414.7 MSA 163.8 SSA 37.1

$61 901.1SGZ 426.6 THA 136.44 ELI 360.1ELZ 162.4 ALF 110.74

LAUNCH DATE SEP 13 1970 FLIG_4T TINE 84.00 ARRIVAL C4TE DEC 6 1970

01STM£1E _4.046

LOt. 349.80 VI. L_.699 GAL "6.19 .2_. 89.26 NC_ 99.01SlAA 126.32 ECC .21886 INC .7381 Vl 29.602

LOP _._0 VP 37.613 GAP -9.40 A2P g0.12 TAL 203.34 TAP 302.35 RCA 98.68 APO 153.97 V2 35.198

GP -19.93 7AL 128.19 2AP 25.76 ETS 43.74 2AE 143.79 ETE 328.44 7AC 82.59 ETC 261 .93 CLP -17.14

0LA o10.49 RAL 2213.57 RAO 6567.6 VEL 11.692 PTH 2.06 VHP 6.642 0PA -41 .00 RAP 245.31

L-I TINE INJ I.AT INJ LONG |NJ RT AS_ INJ A_MTH INJ TIME PO CST..T-J-N |NJ 2 LAT
1821.12 -8.49 17.93 76.73 117.12 4 28 16 1221._ -4.79

5128.33 25,07 L_d8.27 80.71 76.38 14 41 3 4528.3 22.95

1575.54 -9.47 359.35 76.23 118.49 5 40 18 975.5 -5.59

4849.15 Z6.14 207.43 80.40 74.96 16 2 38 4249.1 23.82

1398.93 -12.04 344.42 74.70 122.24 6 33 45 798.9 -7.70

45_.52 28.99 187.42 79.42 71.04 17 18 53 3998.5 26.13

HELIOCENTRIC CONIC

RL 150.52 LAL .00

RP 107.67 LAP .73

RC 52.09_ GL 5.01

PLANETOCENTRIC CONIC

C3 15.327 _ 3.915

LN04 47NTH LN_H TIME
g0.00 3 57 55

_0.00 13 15 35

100.00 5 14 3

I_.00 14 42 9

110.00 6 10 27

110.0(9 16 2 14

DIFFERENTIAL CORRECTIONS

TOE .0660 TRA -.3436 TC3 .8611 84U .21_

RDE -.2135 _A -.08_0 RC3 -.5756 FAU .04812

FOE .3104 FRA .0056 FC3-2.7178 8SP 2704

BOE .2235 BRA .3562 8C3 1.0358 FSP -504

NI0-CCURSE E_ECUTIOM ACCURACY

.%1 833.6 SGR- 563.2 SG3 1_.0

RRT -.5579 _ .6659 RTF" -.7512

SG8 1022.6 _3 -,1225 R13 .7986

S_1 _27.8 S_2 430.0 THA 15_.74

ECC 1.2522

INJ 2 LONG
11.21

220.24

352.71

199.40
338.01

179,41

ORBIT DETER_4INATION ACCURACY
ST 183.2 SR 315.2 SS 263.3

CRT -.4250 CR5 .9766 CST -.5022

LSA 418.4 NSA 159.9 SSA 39.5

ELl 327.8 EL2 159.4 ALF 108.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SA[P 13 1970 FLIGHT TINE B6,00 AWRIW3CL CXT_ 0EC B 1970

I,_L |_IrNTR| C CONIC

150.52 LAL .O0

|07.64 LAP .92

RC 53.1113 GL 6.49

PLANE TOCENTRi C CONIC

¢3 14.861 _ 3.855

LNO_ A_4TH LNCH TINE
90.00 3 39 38

gO,00 13 16 44

100,00 4 56 46

100.00 14 52 17

110.00 5 55 25

110.00 16 10 7

0 ISTANCE 230.795

LQ. 349.80 VL 26.817 GAL -6.23 A_L. B9.06 He4 102.24 .SN,

LOP 9Z.04 vP 37.705 GAP -8,62 4ZP 90,20 TAL 204.40 TAP

GP -21.06 74L 129.47 74P 18.73 ETS 40.99 742 142.92 ETE

127.09 ECC .2130! INC .9363 VI 29.602

306.64 RCA 100.02 APO 154.16 V2 35.206

326,07 7AC 81.10 ETC 261.96 CLP -20.01

0LA -8.66 RAL 219.67 R40 6567.6 VEL 11.672 PTH 2.05 VHP 6.276 0P4 -42.56 RAP 245.27 ECC 1.2446

L-I TINE INJ LAT INJ _ _NJ RT A.eK_ INJ A_eNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

1874.08 -10.12 20°97 75.43 116.59 4 10 52 1274.1 -6.47 14.19

5061,54 23,_¥_ 223,71 78,67 74,38 14 51 5 4461 .§ 21.55 21"5.85

1625,23 -11,07 2.17 74,93 117.95 5 23 51 1025.2 -7.25 355.47

4785,62 24,95 Z0P,09 78,_4 72,97 16 12 2 4185,6 22,38 195,23

1441,57 -130_ _46,76 73,46 121,68 6 19 27 841,6 -9,29 340.29

4542,05 27.M 183.55 77,29 69.09 17 25 49 3942,! 24,58 175,75

ORBIT OETERNINATXON ACCURACY

ST 168.6 SR 282.5 SS 322.5

CRT -.3103 CRS .9722 CST -.4335

LSA 431,4 NSA 156.5 SS4 40,8

ELl 289,4 [L2 156,5 4LF 104,95

OIFFER_NTIAL COMt_ECTIONS

TOll .0497 TRA -.33_) TC3 o89_0 _MJ o_3

_OE -.1878 _'4 -.0910 RC3 -.6673 FAU .05240

rOE .3973 FR* -.0193 rC3-3.0518 8SP 1813

B(_ .1942 BR4 .3451 8C3 1.1181 irdip -572

NIO-C.OURSE EXECUTION ACCUR4CY

_T 857.4 diGR IO|.1 S_3 Z09.7

NtT -._3 alW .7199 R1T -.7552

diG6 1047,1 _ -.1369 RJ3 .8145

SGI 953,3 _ 433,2 _ 150,6!

LAUNCJ_ OaT[ 5lIP 13 1970 FLIC_T TINE 88.00 aRRIVaL OATE DEC 10 1970

HEL I(XENTRJC CONIC

RL 150,52 LAI. ,(30

RIP 107,51 LAP I ,10

RC 55,512 GL 8,03

PLAN[ TOCF'NTR; C CONIC

C3 14,507 VHL 3._
LNO4 ATNTH LNCH TIN[

g0,00 3 2"2 8

90.00 13 311 17

100.00 4 40 t4

100.00 15 2 52

110.00 5 41 4

110.00 16 18 31

O|STANCJE 137,515

LCL 349,80 VL 16.911 GAL -6,16 AZI,. 118,116 HCA 105,47 _ 127,77 ECC ,207119
LOP 95.27 VP 37.787 GAP °7.88 AZP gO.30 TAL Z05.39 TAP 310.86 RC4 101.21

5P -12,74 7AL 130.5_ ZAP 31.94 [TS 36.58 ZAl[ 142.14 [T[ 323.35 7AC 79.44

0LA -6.79 R4L 21B.93 RN3 6567.6 VEL 11.657 PT_ 2.05 _P 5.940 OP4 -44.24

L-I TINE INJ LAT |NJ i,CNG |NJ RT ASC INJ 4ZNTH INJ TIN[ PO CST TIN

1928,38 -11.75 24,12 74,42 115,95 3 54 16 1328,4

49945.53 _,f_5 219,37 76,_4 72,55 15 1 34 4396.5

1676,42 -12,69 5.11 73.94 117.30 5 8 10 1076,4
472.3.71 L'J,65 1g_,95 76,59 71,16 16 21 36 4123.7

14B5,95 -15.15 349,24 _.12 121,02 6 5 _0 886,0

44_6,95 _q_._ 179.87 75,49 67.32 17 33 18 3886,9

IN_ 1,1395 Vl 29,602

APO 154.34 V2 35,214

ETC 261,93 CLP -23,05

0 IIrFERI[NT|AL COR_I[C TIONS

TOE °0334 TR4 -.3L_15 TC3 .9177 BAU .2311

RDE -.15113 RRA -.O9_O RC3 - .7679 F_J .O56gI_

FO£ ,499_ FRA -,0440 FC3-3.4005 6SP 1914

_0_ ,1617 8R4 ,3364 8(:3 1,19_ FSP -645

NID--C_URS_ I[_CUT|ON 4CCUR4CY

SGT 854.3 SGR 648.0 SG3 233.1

I_T -o6319 MI_ °76_ RTF -.TSSI

1072.3 RZ3 -.1511 R!3 .8_06

_1 9711,5 SC_ 43d_,5 TN4 146,95

RAP 244,95 ECC 1,2387
INJ 2 LAT JNJ 2 LC_IG

-8,17 J7.27

20.06 211.66

-8.93 358.34

20,86 191.26

-10.93 342.68

22,911 172.27
ORBIT OfrTERNINATJON aCCURaCY

ST 156.3 SR 242.7 SS 388.0

CRT -,1566 CRS .96_3 CST -.3307
LS4 456.7 NSA 153.8 SSA 40.8

FL! 244.7 F'L2 153.1 ALF 99.52

LAUNCH OATE SlIP 13 1970

HELIOCENTRIC CONIC

RL 150.52 LAL .00

RP 107.59 LAP ].28

RC 57.469 GL 9.64

PLANE TO_NTRIC CONIC

C3 14.25! VHt 3.775

LNC.H AZMTH LN_H TIN[

90.00 3 5 24

90.00 13 50
1(3(3,00 4 24 27

100.[30 15 13 59

110.00 5 27 24

_10.00 16 27 32

FLIGHT TIP_ 90.00

CISTANCE 244.235

LOt. 349.80 VL 27.013 GAL -6.29 AZL 88,65 HCA I08,70 S_A

LOP 98.51 VP 37.859 GAP -7.17 ATP 90.43 T_L 206.31 T_P

CP -24.59 7AL 131.50 ZAP 35.38 ETS 36.40 7kE 141.A2 £TE

ARRIVAL CATE CKC 12 1970

128.38 ECC .20343 INC 1.3492 vI 29.602

315.02 RCA 102.27 APO 154.50 v2 35.222

32G.26 _AC 77.60 £TC 261.86 CLP -26.28

CLA -4.90 RAL 218._I RAC 6567,6 VEL 11,646 PTH 2.04 VHP

L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ AZ)4TH INJ TIM_

1983.99 -13.39 27.38 73.72 115.19 3 38 28

4933,03 21.30 215.21 75,54 70.89 15 12 33

1729.03 -14.31 8.18 73.26 116,53 4 53 16

4663.22 L;_Z.26 194.99 75.17 69.52 16 31 43

I531,94 -16,74 351,85 71._0 120.25 5 52 56

4433.011 24.82 176,37 74.02 65,71 17 41 25
O. FKR_NTIAL CORRI[CTIONS

TOE .0184 TRA -.314A TC3 .9187 BAU .2421
RC£ -.1242 RRA -.1009 RC3 -,8778 FAU ,06180

F0[ .61P,0 FRA -,0674 FC3-3,7541 6SP 3014

6oE .1255 _RA .3302 OC3 1.2706 FSP -723

L_L 349,110 VL 17,093 GAL

LOP 101,74 VP 37,913 GAP
GP -26,61 ZAL 132,21 7,tP

NIO-COURSE. EXECUTION ACCUR4C_

._T 843.4 _ 7_5.9 SG3 258.1

RRT -,6573 _ ,11144 RIT -,7504

SC.6 1099,11 RZ3 -,1623 R13 .8476

SGI 1005,2 S_2 446,4 THA 142._J

FLIGHT TINE 92,00

OISTANCE 150.923
-_,32 47L 8B,43 _K:4 111.94 SMA

"6.48 ATP g0.59 TAL _7.14 TAP
39,05 ETS _t4,36 7_ 140,71ETE

0LA -2,99 RAL 217.93 RAO 6567,6 VEL

L-I TIIqE INJ LAT
2040,99 -15.01

41170.77 19.86

17113.10 -15,93

4_3.R9 20._

1579._O -111.35

43B0,26 23.30

TC3 .893_ BAU .2519
eC3 -.9954 FAU .06664

FC3-4.097! B_ 30113

Be3 1.3378 FSP -801

L_UNC'_ OAT£ SIEP 13 1970

P_LXO(KNTRIC CONIC

RL 150.52 LAL ,00

RP 107.57 LAP 1.45

RC 59,382 GL 11.32
PLANETOC[NTRIC CONIC

C3 14.082 _ 3.753
LNC.H 42'NTH LN_H TINE

90.00 2 49 25

90.00 14 3 0

I0_.00 4 9 21

100.00 15 25 44

110.00 5 14 24

110.00 16 37 II

0IFFERENTIAL CORRI_CTIONS

r0£ .0040 TRA -.3106

ROE -.0839 RRA -.10_0

rOE .7553 FRA -.0859

80E .0840 eRA .3279

5.635 OPA -46.03 RAP 244.32 ECC 1.2345

F_ CST TIN INJ 2 LAT INJ 2 LONG

1384.0 -9.B9 20.46

4333.0 18.50 207.65

1129.0 -10.63 1.32

4063.2 19.27 187.47

931.9 -12.60 345.19

3H33.1 21.33 I68.96

ORBIT 0ETERNINATION ACCURACY

ST 147.8 3R 195,0 SS 458.8

CRT ,0330 _RS ,9449 CST -.2069

LSA 495.7 NSA 152.0 SSA 39.4

ELI 195,2 £L2 147.7 ALF 86.64

aRRIVaL GATE OEC 14 1970

128.92 ECC .199fi6

319.08 RCA 103.20
316.75 ZAC 75.56

INC 1.5672 Vl 29.602

APO 154.65 VZ 3_.229
ETC 261.72 CLP -29.71

11.639 PTH 2,04 VHP 5,361 OPA -47.95 RaP 143,31 ECC 1,23X8

|NJ L_NG INJ RT AS_ |NJ 42NTH !NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
30.78 73,35 114.29 3 23 26 1441.0 -11.61 23.76

211.21 74,45 69,39 15 24 11 4270,8 16.88 203.80

11.3_ 72.91 115.64 4 59 5 1183.1 -12.35 A.41

191.19 74,06 68,03 16 42 211 4(:103.9 17,64 183.82

554,f_3 71.59 119,36 _ 40 43 979,5 -14,30 347.83
173.0_ 71.117 64.25 17 50 11 3780.3 19.65 165.79

NI0-COUR_ [_CUTICN ACCUR4CY ORBIT 0ETERNINATION AC,_URACY

SGT 821,9 S_R 774 o11 SG3 284,0 ST 144,0 SR 138,7 SS 536.2
RRT -._5 RRF .8524 RTF" -.7379 CRT .2820 CRS .8956 CST -.0646

SC_ 11_J.5 R_3 -,1691 R13 ,8655 LSA 550,6 NSA 151.5 SSA 36,7

_GI 1032,1 SG2 4511.11 TNA 137.53 ELI 160.2 EL2 119.6 ALF 41 .IB
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE SEP 13 1970 FLI_HT TIN[ 94.00 ARRIVAL DATE DEE 16 1970

I'_LIO(ENTRIC CONIC DISTANCE 257.58_

RL ISO.SZ LAL .00 LOL 349.60 VL 27.162 GAL -6.33 ATL 68.20 H(A 115.18 SIAA

RP 107.55 LAP !,61 LOP 104.98 VP 57.978 GJP -5.82 AZP 90.76 TAL 107.88 TAP

RC 61.346 GL 13.07 GP -28.87 74L 152.70 ZAP 42.96 ETS 32.36 7AE 159.96 ETE

PLAN[TO(ENTRIC CONIC

C5 13.991 VHL 3.740 DLA -1.06 RAL Z17.68 RA0 6567.6 _[L 11.655 PTH Z.04 VHP 5.120 DPA -49.97 RAP 141.88 ECC 1.1303

LNO4 A_ITH LNCH TINE L-I TIME INJ LAT INJ LONG |NJ RT A_ INJ A_4Tff INJ TINE POC$T TIN INJ Z LAT INJ_q_ LONG

90.00 Z 54 4 Z099.56 -16.62 34.33 75.29 113.26 3 9 4 1499.6 -13.53 27.19

90.00 14 16 13 4_O9.55 16.34 L_07.34 73.69 68.04 15 36 32 4209.3 15.20 2150.07

100.00 3 54 55 1838.76 -17.55 14.75 71.87 114.E0 4 25 54 1158.8 -14.07 7.65

100.00 15 58 13 4545.50 19.21 187.5Z 75.L_ 66.69 16 55 58 _45.4 15.95 IB0.50

110.00 5 Z Z 1618.68 -19.97 557.50 71.59 110.34 5 29 10 1028.7 -16.03 550.59

110.00 16 47 55 4_I.Z"Z 11.75 169.80 _.04 62.94 17 59 44 5718.2 17.95 162.73
DIFFENIENTIAL CO_RECTICNS NI0-C...(_UR4J_ [_ECUTICN ACCURACY ORSJT DETERNINATION ACCURACY

TOE -.0130 TRA -.3167 TC5 ,J_.5_ _ .Z_l SGT 785.5 SGR 849.5 SG5 _(38.7 57 148.2 .%q 75.1 SS 626.4

-.0358 RRA -.105Z IK}-I diE? FAU .01ZW5 RRT -.6513 NRIr .8814 RTF -.7091 CRT .6891 CRS .6459 CST .1254
FDE .9118 FRA -.Oe64 FC3-4.3641 8_ Z�<JCI S_ 1156.91_3 -.1674 R15 ._1845 LSA 628.6'NSA 154.5 SSA 32.4

BOE .0365 8RA .5551 _ 1.5851 FSP -854 SGI 1051.0 _ 481.2 THA 151.56 ELI 158.1 EL_. 51.0 ALF 21 .60

IZ9.40 ECC .19610 INC 1.7955 Vl 19.602

323.05 RCA 104.01APO 154.78 V2 35.135

511.82 74C 75.54 ETC 161.51 CLP -33.36

LAUNCH DATE SEP 13 1970 FLIGAT TINE 96.00 ARRIVAL DATE DEC 18 1970

P_L zOOrNTRIC CONIC

RL 150.5Z LAL .00

RIP 107.55 LAP 1.79

RC 65.555 GL 1d.90

PLANE TOCENTRI C CONIC

C3 13.977 VHL 5.7_9
LNO_ ATNTN LNCH TINE

g0.00 2 19 1Z

90.00 14 30

1DO.D0 3 40 58

IOO.OO 15 51 51

110.00 4 50 10

110.00 16 58 48

01STANCEZ64.Z'Z7
LOL 349.80 VL Z?.ZZl GAL ..4S.54 AZL 87.96 N CA 118.41SNA 129.80 ECC .19331 IN(: 2.0362 Vl _9.602

LOP 10_.15 VP 58.0"15 GAP -5.19 ATP g0.97 TAL L_[_.SZ TAP 376.93 RC4 104.71 _PO 154.90 VZ 35._40

GP -31.L_3 7AL 132.97 7AP 47.0_ ETS 3(3.33 7NE J39.10 [T£ 308.45 7AC 70.91 ETC 261.21 CLP -57._5

DLA .gO RAt. 217.EO RA0 6567.6 _EL 11.635 PTH Z.04 VHP 4.913 0PA -51.09 RAP _39.92
L-I TINE ]NJ taT ]NJ _ INJ RT AS¢ ]NJ AZMTH |NJ TINE PO CST TIN INJ 2 LAT

21_0.13 -18.Z1 3_.0_ 75.56 112.07 2 55 15 1560.1 -15.06

474_.$Z 16.75 Z03.57 _.12 66.85 15 49 44 4148.5 15.47

1896.40 -19.15 18.76 73.15 113.42 4 JZ 55 1296.4 -15.80

4487._ 17._ 183.9_ _.80 65.48 17 6 18 5887.5 14._1

1679.78 -21.59 ._ 71.91 117.17 5 18 10 1079.8 o17.78

4276.67 ZO.IO 166,69 71.53 61.75 18 JO 5 3676.7 16.17

D I IrFI_N[NT |AL CORgECTJON_

TOE -.OO61 TRA -._53 TC5 .7891 _ .2777

R_E .0160 RRA -.1J76 K3-].Z_ F_,J .07_16

FOE 1.0665 FRA -.1170 FC5-4.736! BSP 3411

BOE .OITZ _RA .5154 BC5 1.48_3 IrsP "981

N|O-COIJI_ [I¢ECUTION ACCURACY

SGT 753.1 `%R 957.8 `%5 337.3

f_T -.6586NNF .9109 RTF -.687_

Sr_ 1E18.4 _ -.1532 813 .g055

_1 1117.4 _ 485.8 THA 124.88

ECC I.Z300
INJ Z LONG

3(3.8O

196.43

11 .05

176 • 86

353.55

159.77

_IT DETERM|NATION ACCURACY

ST 141.8 SR 63,9 SS 695.7

CRT .7_17 CRS -.4389 CST .0413

L._ 696.3 NS_ 149.8 ssA 30.8

ELI 149.8 ELZ 41.9 ALF 19.61

LAUNCH DATE S_P 13 1970

PRELIOCENTRIC CONIC

RL 150.57 LAL .DO

RP 107.52 LAP 1.95

RC 65.403 GL 16.82

PLANETOCENTRIC CON1(

C3 14.034 VNL 3.746

LN_.H A_MTH LI41_H TIME

90.00 Z 4 45

gO.DO 14 45

100.00 3 Z7 _7

IOO.OO 16 5 49

110.OO 4 38 48

IIO.OO 17 10 58

FLIGHT TIN[ 9R.OO ARRIVAL DATE DEC 2D 1970

LQ- 349.80 VL _7.271 GAL

LOP 111.47 VP 58.066 G_P

GP -33.76 74L 133.OO 7AP

DISTANCE _70.84_

-6.35 AZL 87.71 ,.,Ca IZI.65 514A I]0.15 ECC .19_8_ INC 2.2923 Vl 29.602

-4.58 ATP 91.20 TAL 209.06 TAP 350.7| RCA 105.32 APO 154.99 V2 3§.2d5

51.4Z ETS 18.18 7AE 138.08 ETE 303.67 7_C 68._0 ETC 160.87 CLP -41 .4t_

CLA 2.90 RAL Z17.70 RAD 6567.6 V_L 11.637 PTH 2.04 VHP 4.741 CPA -54.18 RAP 237.38 ECC 1.2310

L-! TIN[ INJ LAT INJ LONG INJ RT AS_ ;NJ ATNTH INJ TIN[ PO CST TIM INJ 2 L_T INJ 2 LC_G

22"13.06 -19._7 4_.02 74.15 110.69 Z 41 48 1613.1 -16.78 34.62

4687,19 15.07 199.86 75.08 65.74 16 5 57 4087._ 11.67 197.84

1956.33 -20.71 22.01 75.76 112.05 4 0 3 1356.3 -17.54 14.66

4429.16 15._9 180.45 72.64 64.40 17 19 39 5829.2 12.41 173.48

1755.01 -25.21 5.86 7Z.57 115.85 5 7 41 1153.0 -19.54 356.64

4_5.Z4 18.41 165.65 71.52 60.68 18 21 23 3625.2 14.56 156.88

DIFFERENTIAL CORRECTIONS

TD[ -.OOZ5 TR4 -._t0_5 TC3 .69398_U .19_

ROE .0794 RRA -.1135 RC3-1.3977 FAU .08065

FDE 1.2418 FRA -.1184 FC5-4.9755 8SP 5595

8C_E .0795 _RA .5285 8C5 1,_05 FSP -1065

L_UN_N O._YE 5EP 15 19"/'0

HELI(XENTRIC CONIC

RL 150.51 LAL .DO
RP 107.51 LAP Z.11

RC 67.486 GL 18.84

PLAN[T(XENTR|C CONIC

C3 14.167 W4L ).7_i

LNO4 ATNTH LNCH TIN[

90.OO I _0 51
gO.DO 15 2 18

IOO.OO 5 14 11

IOO.OO 16 21 18
II0.OO 4 27 46

110.OO 17 _4 15

NIO-Q_JRS[ EXECUTION _CCURACY ORBIT DETERMINATION ACCURACY

SGT 702.3 ,SGR I0_1.5 .565 _1 .8 ST 14_.5 SR 135.9 SS 779.B

RRT -.6169 _ .9311RTF -.632_ CRT .3341 CRS -.9167 CST .00_

Sr_ 1278.6 R_5 -.1_04 R15 .9_48 LSA 789.8 NSA t4_._ SSA 27,6

_1 1175,8 sr_ 50"Z.5 _A 117.50 ELl 161.0 ELZ 113.4 ALF 40.94

FLIGHT TINE 100.O0 ARRIVAL DATE DEC 22 1970

DISTdA(E 277.430

LCL _49.BO VL Z?.515 GAL -6.54 A2'I,. _7.45 _ 1_4.89 SMA 150.44 ECC .18869 IN(: 2.5669 Vl 29.602

LOP 114.71VP 58.0_9 GAP -3.99 ATP 91.47 TAL Z09.49 TAP 554.58 RCA 105.85 4PO 155.05 v2 35.249

GP -_6.&6 7_. 132.79 7_P 55.91ETS Z§.84 7_ 116.82 ETE Z98.55 7AC 65.52 ETC 260.33 CLP -45.81

DLA 4._ RAt. 217.SM RN_ 6567.6 VEL 11,645 PTH 2.04 _ 4.609 DPA -56.50 RAP 234.18
L-I TIN[ IN./ I..AT INJ _ INJ RT AS_ INJ A_ATH INJ TIN[ PO C$T TIN INJ _ LAT

Z"ZB9.O4 -ZJ.30 46.15 75.09 109.11 2 _ 40 1689.0 -18.50

4615.57 15.51 196,18 75.27 64.78 16 19 23 4025.4 9.81

2019.17 -E_.76 76.05 74.7Z 110.48 5 47 50 1419.2 -19.27

457_.48 14.15 176.g_ 72.81 65.45 17 54 9 5770.5 10.55
178_.,'@_ -24.81 7.40 75.57 114.50 4 57 35 1188.9 -21.33

4175.54 16.66 1¢10.67 71.44 59.71 18 35 46 3573.5 1_,51

DIFFERENTIAL CONNIECTZONS

TO[ .0114 TRA -.3132 TC5 .5717 _4J .3105

ROE .15_8 RRA -.JJ15 RC_-J.5353 FAU .O8403
FOE 1.42Z1FRA -.lOgO FC3-5.1551 8SP 5876

802 .1533 BRA .3551 B(13 1.6585 FSP -i136

NI0-COI, g_ E_ECUTION ACCURACY
`%T 644.6 `%R 1191.2 ,%5 _q5.1

N_T -.55_ _ .9467 RTF" -.5411
SG8 1354.4 _3 -.0994 R15 .9425

`%J 1251.5 `%Z 517.9 THA 109.69

ECC 1.2332

INJ 2 LONG
38.70

189.26

18.51

170.12

359.99

154.01

ORBIT DETERNINATION ACCURACY

ST 145.5 SR 140.7 SS 863.6

CRT .5119 CRS -.9775 CST -,1366

LSA 895.5 NSA IA9.9 SS_ 24.5

ELI 246.9 ELZ 134.8 ALF 74.64

1._1



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE S_P 13, 1970

HEL IO(FNTRI C CONIC

RL 150.52 LAL .00

RP 107.50 LAP 2.25

RC 69.600 GL 2_.98

PLAN[ TOCENTRIC CONIC

C3 14.383 VHL 3.795

LNCH 42'MTH LNCH TINE

90.00 1 36 16

9(3.00 15 20 13

IOO.OO 3 0 59

100.00 16 38 II

110.00 4 16 56
110.OO 17 38 43

FLIGHT TINE 102.00 ARRIVAL DATE OEC 24 1970

Ol STAN(E 283.991

LOL 349.80 VL 27.546 GAL -6.33 AZL 87.14 HEA 128.13 SN4 130.68 ECC .18688 JNC 2.8641 Vl 29.602

LOP 117.96 VP 38,126 GAP -3.4Z AZP 91.77 TAL 209.81 TAP 337.94 RC* 106.26 4PO 155.10 v2 35.253
GP -39.29 7AL 132.33 ZAP 60.52 FTS Z3.25 ZAE 135.30 ETE 293.15 ZAC 62.59 ETC 259.72 CLP -50.51

OL4 7.05 RAL 218.44 RA0 6567.6 VEL 11.652 PTH 2.05 VHP 4.517 OPa -58.69 RAP 230.22 ECC 1.2367

L-I TIN[ INJ LaT INJ LONG INJ RT AS( INJ A2'NTH INJ TII4E PO CST TIM INJ 2 LAT INJ 2 LONG

2358.92 -22.79 50.84 76.40 |07.28 Z 15 35 1758.9 -20.21 43.11

4562.18 11.45 192.47 73.79 63.92 16 36 15 3962.2 7.85 185.64

2085.69 -23.78 30.39 76.05 108.67 3 35 45 1485.7 -Zl .01 22.69

4310.65 12.38 173.S0 73.31 62.57 17 50 2 3710.6 8.61 166.74

1847.98 -26.42 11.25 74.95 112.52 4 47 44 1248.0 -23.13 3.63

4121.12 14.84 I57.?0 71.89 58.85 18 47 24 3521.1 10.60 151.16

OIF_rERENTIAL CORRECTIONS NI0-COUR_E E_ECUTION ACCURACY CRSIT CETERNINATION ACCURACY

TOE .0371 TRa -.3223 TO3 .4216 8*U .3302 _T 588.3 E_R |3_.3 _3 399.3 ST 157.8 SR 363.8 SS 945.7

ROE .2374 RRa -.1051 RC3-1.6647 FAU .08619 RRT -,3923 RRF ,9585 RTF -.3894 CRT .4668 CRS -.9917 CST -,3667

FOE I .OOI9 FRa -.0857 FC3-5.1878 85P 4095 _ I4d7,3 1_3 -.0640 RI3 .9565 LSA 1014.1 NSA 150.6 SSA 21.7

6OE ,2403 8RA .3390 8C3 1.7172 FS4_ -1191 _| 1346,| _ 531.6 THA 101.76 EL1 372.4 EL2 136.3 ALF 76.75

LAUNCH 0ATE SaEP 13 19/0 FLIC_IT TINE 104.O0 ARRIVAL 0ATE OEC 26 1970

HELIOCENTRIC CONIC

RL 150.52 LAL .00 LQ- 349.80 VL 27.373 GaL

RP 107.49 LAP 2,39 LOP 121,2113 VP _.148 GAP
RC 71.740 GL 23.26 GP -42.2| 7AL |3|.62 TaP

PLAN[TC_[NTRIC CONIC
C3 14.69§ VHL 3.833 0LA 9.24 RaL 2|9.1_) RAO 6_67.6 Vl[L

LNCH a_4TH LNCH TIM[ L-I TINE INJ LAT INJ LONG INJ

90.00 I 21 45 2433.81 -24.21

_.OO 15 39 55 4496.80 9.&7

IOO.OO 2 47 37 2156,88 -25.25
loo.oo 16 56 45 4248.95 10.42

110.(30 4 6 9 1911.12 -28.00

IIO.00 17 94 42 4067.48 12.93

01FFERENTIaL CCRRIECTION$
TOE .0769 TRA -.3_&2 TC3 .24_ _aU ,3514

ROE .3337 R_A -.0906 RC3-1.7724 FAU .08654

FOE 1.7797 FRA -.0404 FC3-5.0_5 8SP 4358

60E .3444 BRA .3463 8C3 1,7888 FSP -1211

OISTAN¢.£ _J0o524

-"6;30 A?L 86.81HCA 131.36 Se4a

-2._ aZP fZ.ll TAL 210.03 TAP

65.17 ET$ 20._5 7AE 133.46 ETE

130.86 ECC .18533 INC 3.1890 Vl 29.602

341.39 RCa 106.6! APO 155.12 v2 35.255

287.58 ZAC 59.35 ETC 258.98 CLP -35.47

11.665 PTH 2.05 _IP 4.467 DPa -60.80 RAP 225,43 ECC 1.2418
RT A_ |NJ A2_4TH INJ TINE PO CST TIM INJ 2 LaT INJ 2 LONG

_5.86 78.|0 _05.15 2 2 19 1833.8 -21.90 47.96

11_.69 74.68 63.19 16 54 52 3896.8 5.79 181.94

35.17 77.77 106.56 3 23 34 1556.9 -22.74 27.27

169.97 74.17 61.82 18 7 34 3649.0 6.57 163,29

I5.&8 76.74 110.47 4 38 0 1311.1 -24.95 7.63

154.72 72.69 58.08 19 2 30 3467.5 8.62 148.27

N|O-_SIE EXECUTION ACCURACY GRBIT OETERNINATION ACCURACY

_GT 551.1 S_R 1455.0 _3 408.5 ST 190.5 SR 505.1 SS 1027.6

m_'T -.15fl9 RRF .9672 RIT" -.1491 CRT .6618 CRS -.9965 CST -.6068

1555.9 1_3 -.0264 R13 .9669 LSa 1150.6 MSA 152.5 55A 18.8

SG! 1458.0 _ 543.3 THA 93.92 ELI 521.8 EL2 138.2 ALF 74.90

LAUNCH 04TE SEP 13 1970 FLIGHT TINE 106.00 ARRIVAL 04TE 0EC 28 1970

HELIOCENTRIC CONIC 0ISTaN_E 297.030

RL 150.52 LAL .OO LOL 349.80 VL 27.393 G4L °6.27 AZL 86.45 H_A 134.60 ,s_4a 131.00 ECC .18403 INC 3.5481 Vl 29.602

RP 107.48 LAP 2.53 LOP I_4.45 VP 38.164 GAP -2.3_ hiP 92.49 TAL 210.15 TAP 344.T5 RCA 106.89 APE) 155.11 VZ 35._57
RC 73.9(33 GL 25.68 GP -45.18 7AL 130.65 74P 6_.81ETS 17.09 ZAE 131.31ETE 281.92 ZAC 56.42 ETC _58.10 CLP -60.68

PLAN[T(_[NTRI_ CONIC
C3 15.123 VHL 3._89 GLA 11.51RAL 219.93 RAC 6567.6 V[L 11.684 PTH Z.05 VHP 4.463 0PA -62.76 RAP _19.84 [CC 1.2489

LN_H A_NTH LNCH TINE L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

_0.00 I 6 35 2515.18 -25.55 61.45 80.22 102.65 I 48 30 1915.2 -23.55 53.35

90.00 16 1 48 4428.26 7,34 184.78 75.97 62.57 17 15 37 3828.3 3.61 !_8.O9

100.00 2 33 45 2234.08 -26.64 40.49 79.93 104,09 3 10 59 1634.1 -_4.44 32.3_

100.00 17 17 211 4184.60 8.33 166.33 75.43 61.19 18 27 4 3584.6 4,42 159.73

110.00 3 55 9 1979.34 -29.53 20.20 78.99 108.06 4 28 9 1379.3 -26.78 12.09

IIO.OO 18 12 2fl 4012.11 10.91 151.69 73.87 57.40 19 19 17 3412.1 6.54 145.33

DIFFERENTIAL CORRECTIONS NI0-COURS_ [_ECUTION ACCURACY ORBIT OETERNINATION ACCURAC_

T0E .1424 TRA -.3402 TC3 .0601 8AU .3793 S_T 554.8 S_ 1598.6 S_3. 411.8 ST 259.9 SR 646.7 SS 1088.5

ROE .4373 RRa -.0770 RC3-1.8752 FLU .08627 RRT ,1422 _ .9740 RTF .1575 CRT .8354 CRS -.9982 CST -.HO67

FOE 1.9145 FRA -.0059 FE3-4,93Lq9 8,%° 4873 _ 1692.1 R23 -.0005 Rl3 .9742 LSa 1283,5 NSa 151,4 $$A 16.9

80E .4399 _RA .3488 8C3 1.8761FSP -1255 SCat 1600.8 S_2 548.4 THa 86.80 EL1 6_3.7 EL2 135.1 ALF 70,66

LAUNCH OaTE S4EP 13 19/0 FLIGHT TINE I08.00 ARRIVAL 0ATE OEC 30 1970

HIELIC(ENTRIC CONIC

RL 130.52 LAL .00

RP 107.48 LAP 2.65

RC 76.087 GL 28.27

PLANETOCENTRIC CONIC

C3 15.698 VHL 3.962

LNCH A;eNTH LNCH TINE
gO.OO 0 50 19

90.OO 16 26 27

IOO,OO 2 19 0

JOO.O0 17 40 27

110.(30 3 43 43

IIO.OO 18 32 13

OIFFERENTIAL CORRECTIONS

TOE .2286 TRA -.3483

ROE .5527 RRA -.O511

FOE 2.0339 FRA .0530

B0E .5981BRa .3521

0IST_NCE 303.508

LCL 349.80 VL 27.406 GAL -6.23 aZL 86.05 I_a 137.84 S_A 131.10 ECC .18294 INC 3.9496 Vl 29.602

LOP 127.70 VP _1.174 GAP -1.85 A_P _.93 TAL _10.16 TAP 348.OO RCA 107.12 APO 155.08 V2 35.258

GP -48.19 ZaL 129,40 ZaP 74,34 ETS 13.44 ZAE 128.85 ETE 276.27 7AC 53.25 ETC 257.07 CLP -66.11

OLA 13.90 RaL L=_.9_ RaO 6567.6 VEL 11.708 PTH 2.06 VHP 4.508 OPA -64.51 RAP 213.39 ECC !.2583

L-! TIN[ INJ LaT INJ LONG INJ RT ASC INJ A2'NTH INJ TIN[ PO CST Tin INJ 2 LAT _NJ 2 LONG

2605.00 -L_.73 67.76 82.83 99.70 1 33 44 ,2005.0 -25.12 59.46
4355.25 5.03 180.66 77.72 62.10 17 39 2 3755,2 1.26 174.O1

2318.98 -27,_ 46,48 82.58 101.18 2 57 39 1719,0 -26.08 38.15

4116.49 6.07 162.53 77.14 60.68 18 49 3 3516.5 2.12 155.98

2053.g(3 -30.96 25.52 81.75 105.22 4 17 57 1453.9 -28.58 17.14

3954.34 8.78 148._8 75.49 56.83 19 _l 7 3354.3 4.35 142.29

MIO-COLIRS{ E_ECUTION ACCURACY ORBIT OETERN_NATION ACCURACY

TC3 -.1434 BaU .4068 SGT 625.7 _R 1729.3 SG3 405.4 ST 365.4 SR 800.9 SS 1146.5

RC3-1.9329 FLU .08364 RRT .4416 I_ v .9789 RTF .4587 CRT .9155 CRS -.9991 CST -.9009

FC3-4.6130 8SP 5336 _ 1839.0 R_3 .0'255 R13 .9790 LSa 1437.4 MSA 152.3 S$A 14.7

BE3 1.9_12 FSP -1248 _1 1753.7 S_2 553.6 THA 79.91 ELI 869.9 EL2 135.4 ALF 66.73

1582



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970,

LAU_RH DATE SEP 13 197(] FL]_AT T|N[ 110.00 ARRXVAL DATE JAN ] 1971

I'_LICK:ENTR|C ((_llC

RL 150.51 L&L .00

RP 107.48 LAP Z,17

RC 78.2B9 GL 31.05

PLAN[ TOC[NTR| C CONXC

C3 16.46_ _*L 4.058

LN(.J_ A_NTM LN(H TIN[

9O,00 0 32 12

90.00 16 54 39

100.00 2 Z 47

100.130 18 6 46

110.00 3 31 _M

110.00 18 94 35

OIFF[R[NT|AL CORRI[CT|ONS

TO1[ ,5441 TRA -,35_9 TC3 -,_4_6 _MJ ,4553
ROE .61113 _q'A -.OI53 K3-1.9464 FAt/ ,07915

FO£ 2,1197 FRA ,1207 FC3-4,1670 BSP 5830

BOE .1594 BRA .3931 Be3 !.9774 FSP -IZ10

D1 STANCE 309.957

LOL 349.80 VL Z7.414 GAL -6.18 47L 85.60 HCA

LOP 110,95 VP _,180 GAP -1._ ATP 93,43 TAL

GP -51.20 7AL I27.88 ZAP 78.66 [TS 9.38 ?AE

141.07 SMA 131.15 ECC .18203 INC 4.4044 v] 29.602

210.07 TAP 351.15 RCA 107.28 APO 155.03 V2 35.259

126.11ETE 270.71ZAC 50.04 ETC 255._9 CLP -71.72

DLA 16.41 RAL 122.24 RAD 6567.7 VEL 11.741 PTH Z.O7 VHP 4.608 DPA -66.03 RAP 206.17 ECC 1.2710

L-! T|N[ INJ LAT INJ LONG |NJ RT ASA: |NJ A?14TH |NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

Z_.07 -27.69 75.00 85.95 96.20 1 17 19 2106.1 -26.54 66.52

4275.g0 2.49 176._Z 80.01 61.78 18 5 55 3675.9 -1.30 169.59

2413.26 -_.97 53.34 85.77 97.72 2 43 1 1814.0 -27.60 44.80

4043,23 3,62 158,48 79,38 60,31 19 14 9 3443,2 -,36 151,96

21_.51 -31._0 31.6D 85.11 101.85 4 7 4 1536.5 -30.33 22.94
]893.45 6.50 1A5.34 /7.60 56.37 19 59 28 3293.4 2.03 139.10

N]0-COIJI_[ EXECUTZON ACCURACY CRB|T DETERNXNAT|ON ACCURACY

.T,(;T 763,5 SGR 1846,3 SG3 _0,5 ST 510,3 SR 957.1 SS 1192.5

RRT ,653I _ ,9825 RTF ,6702 CRT ,9539 CRS -,9996 CST -.9465

SG6 1998.BR13 ._lTZRi3 .98Zl LSA 1604.6 NSA 153.6 SSA 12.B

S&I 1919.5 SC,Z 557.6 THA 73.A1 ELI 1076.1ELZ 136.2 ALF 62.57

LAUNO_ OAT[ SlIP 13 191'0 FLXGHT TXN[ ]12.00 ARRIVAL DATE JAN 3 1971

HELXOC[NTRXC CONIC DI$TM_L'E 316.379

130.52 LAL .00 LOL 349.80 VI. 27.4J7 6AL -'6.12 AZL 85.07 PW,A 144.30 _ 131.17 ECC .18129 INC 4.9276 Vl 29.602

RP 107,48 LAP 2,87 LOP 134,20 VP _,182 GAP -,89 A2'P 94,01 TAL 209,89 TAP 354,20 RCA J07,39 APO 154,95 V2 35,238

RC B0.507 GL 34.05 GP -54.20 7AL 126.07 ZAP 82.70 ETS 4.92 ZA£ J_3.12 ETE 265.29 7AC 46.83 ETC 254.53 CLP -77.46

PLAN[TCX_ENTR|C CCNIC

C3 17,495 VI.¢ 4,185 DLA 19,08 RAL 123,75 RA0 6567,7 VI[L 11,785 PTH 2,08 VHP 4,769 0PA -67,28 RAP 198,29 ECC 1,1879
LNCH A?I, ITH LNCH TXN[ L-! TIN[ INJ L.AT INJ _ |NJ RT ASC INJ AZNTH ZNJ T|N[ PO CST TXM XNJ 2 LAT XNJ Z LONG

9O.00 O 11 8 ZSL_Z.f_ -218.25 83.48 89.64 91.98 0 58 11 222"Z.7 -27.68 74.86

90,00 17 27 43 4187,23 -,37 171,27 82,98 61,69 18 37 3(3 3587,_ -4,16 164,63

100,00 I 44 13 2512,52 -29,70 61,_? 89,56 93,58 2 16 16 1922,5 -28,88 52,61

100.00 18 37 19 3962.63 .89 154.06 81.2B 60.12 19 43 12 3_62.6 -3.09 147.53

110,00 3 17 54 LP'_Z�,46 -33,_8 _,63 89,13 97,82 3 55 3 1619,5 -31,94 29,70

110.00 19 20 8 _828.46 4.03 141.91 80.32 56.03 20 13 57 3_'28.5 -.45 155.71

OIFF[RI[NT_AL CCIRI_CTJCN.q N_0-(.._URS[ EXECUT_OI ACCURACY ORbiT 01[TEI_I|NATION ACCURACY

TO[ ,4942 TRA -,3519 TC3 -,5446 _AU ,4617 ._ _.,3 _ 19_*1 S_3 _67,2 ST 694,_ SR 1113,9 SS 1129,2

RO[ ,81E3 RRA ,0355 RC3-1,8974 FAU ,07183 _T ,7772 RRF ,98_0 RTlr: ,7918 CRT ,9720 CRS -,9998 CST -.9684

F0[ E,17_O FRA ,2018 FC3-3,_040 8,_P _.70 S_1164.8 f|Z3 ,0676 813 ,9837 LSA 1791,3 MSA 156,5 $SA 11.0

.9509 _A .3537 BC3 1.9740 FSP -113(3 SG! ;_090.6 SG2 361.7 THA 67.17 ELI 1505.1 EL2 139.2 ALF 58.39

LAUN(H DATE S_P 13 1970 FLIGHT TXN[ 114.00 ARRIVAL DATE JAN 5 1971

H_ELXC(ENTRIC CONIC DISTANCE 322.771

RL 130.52 LAL .00 LOL 349.80 VL 27.415 GAL -6.05 AZL 84.46 HCA

RP 107.48 LAP 2.97 LOP 137.45 VP 38.180 GAP -.44 ATP 94.68 TAL

RC 82.739 GL 37.26 GP -57.22 7AL 123.97 ZAP 86.37 ETS .05 ZAE

PLAN[TOCENTRIC CONIC

C3 18.896 VHL 4,_47 DLA 21,90 RAL 225,51RAD 6567,8 VlEL 11,844 PTH 2,10 VI,Ip 5,001DPA -68,27 RAP 189,83 ECC 1,3110

LN(J4 A2_4TH LNCH TXN[ L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ ATNTH INJ TXN[ PO CST TIN INJ 2 LAT INJ 2 LONG

9O.00 23 41 Z 2962.42 -2_.16 93.69 93.87 86.87 24 30 24 2362.4 -28.29 83.03

9O.00 18 7 55 4083.50 -3.71 165.48 86.83 61.91 19 15 59 3483.5 -7.44 158.78

100.00 1 21 47 26_.}.25 -29.86 70.8] 93.95 88.60 2 5 57 2050.3 -29.74 62.00

100.00 19 13 48 _70.90 -2.22 149.02 86.01 60.18 20 18 18 3270.9 -6.17 142.47

110.00 3 2 15 2335.92 -34,07 46,86 93.88 92,99 3 41 11 1735.9 -33.28 37.71

110.00 19 49 49 3758.00 1.35 1_8.Z4 83.78 55.84 20 52 27 3158.0 -3.15 132.03

DIFFERI[NTIAL COgl_CTXONS NI0-_CUTION _CURACY Og_T OETERNINATION ACCL._AC_

TOE: .6885 TRA -.3_ TC3 -.?098 8_J .4913 SCaT 11_.6 SGR 2010.4 S(,3 337.5 ST 919.1 SR 1245.2 SS 1239.6

ROE ,94_6 RRA ,0899 RC3-I,8108 FAU ,06597 RRT ,84_0 _ ,98_ RT_ ,8631 CRT ,9821CRS -.9999 C$T -.9806

FOIl 2,]742 FRA ,L_44 FC3-3,0"Z'Z6 B._° 6920 $68 1340,6 R_3 ,0_0_ R13 ,9849 LSA 1976.6 MSA 157,2 SSA 9,6

60([ 1.1680 BRA .3511 B(3 1.945(I FSP -I067 SGI 2171.2 S_Z 565.7 1"HA 61.29 ELl 1541.3 EL2 139.9 ALF 53.72

J-47.53 SNA 131.16 ECC .18068 XNC 5.5404 Vl 29.602

ZO9.62 TAP 357.16 RCA 107.46 APO 154.86 v2 35.257

119.91ETE 260.03 7AC 43.59 ETC 252.97 CLP -83.29

LAUNCH OATE SlIP 13 197_ FLIGHT TIN[ 1|6.00 ARRIVAL DATE JAN 7 1971

P_LIOCENTRIC CONIC Ol$TM_E 319.1_6

RL 150.5_ LAL .00 LCL 349.B0 VL 27.40_ GAL -3.97 A_L 83.73 NC_4 1_0.76 S_A 131.11ECC .18020 IN(: 6.2720 VI 29.602

RP 107.49 LAP 3.06 LOP 140.?0 VP 38.173 GAP .00 A_P 9_.48 TAL 209._6 TAP .02 RCA 107.49 APO 154.74 V2 35.255

RC 84.985 GL 40.7_ GP -60._7 7AL 121._6 TAP 89._O ITS 334.77 7All 116.50 ETE _54.89 ZAC 40.32 ETC 251.14 CLP -89.19
PLAN[T(XENTRIC CONIC

C3 20,837 VYA. 4,_5 0LA 24,_9 PAL _27,53 RA0 6_?,_ _EL 1J.9"_ PTH 2.12 _P 5,320 DPA -69,02 RAP IB0._5 ECC 1.3429

L.NO4 ATNTH LNCN TIN[ Lo! T]'IAE |NJ LAT INJ _ INJ RT AS( INJ A_NTH INJ TIN[ 1=(3 CST TIN |NJ Z LAT INJ 2 LONG

9(}.00 23 4 39 3142.65 -Z6.BO 106.69 _8.49 80.50 23 56 57 _542.6 -27.84 98.18

90.00 19 0 42 3949.74 -7.95 157.93 91.9_ 62.73 20 6 32 3349.7 -11.54 151.09

I00.00 0 58 17 180_.10 -19,03 82,46 _,86 8_,53 1 39 5 L_,',',',',',',',',_0B.I -29.76 73.73

100.[30 19 59 37 3759,52 -5,97 142,88 _0,88 60,66 21 2 17 3159,5 -9,83 136.22
110.00 2 43 18 2460.74 -_4.08 56.61 99.40 87._3 3 24 19 1860.7 -34.09 47.36

110.00 20 15 5 3679.64 -1.65 1_4.15 8_.E1 55.85 21 _6 25 3079.6 -6.12 127.92

0XFFE_NTIAL CORg[CTIONS NI0-COJIEN_ [_ECUTION ACCURACY OK_IT 0ETERNINATION ACCURAC_

TDt[ .9356 TRA -03|_4 TC3 -.8359 BAll .5161 SGT 1466.1 SGR 20d0.5 SG3 301.9 ST I181.8 SR 1357.2 SS 1237.0

ROlE 1.0794 RRA .1_07 RC3-1.6535 FAU .05767 RRT .B_ATNI_' .9878 RTT" .9032 CRT .9872 CRS-I.0000 CST -.9871

FOE 2,1409 FRA ,3188 FC3-E,_F)59 8SP 7463 _*_ _51_,6 R_3 ,0944 R13 ,9853 LSA 2177.9 NSA 159.2 SSA 8.3

_0[ ] ,4284 _RA ,35_ 6C3 1,8517 FSP -_NS3 S_J 1447,1S(_ 569.9 THA 55,42 ELI 1794.0 EL2 142,5 ALF 49.00



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUq(:H OAT[: SlE:P 13 1970

Htr L I(XFNTR l C CONIC

RL 150.5Z LAL .00

RP 10T.50 LAP 3.14

RC 87.241 GL 44.42

PLANE TO([HTRIC CONIC

C3 23,599 VHL 4,858

LN(._ ATNTH LNCH TINE

90.00 Z! 46 53

9O.OO 2O 37 19

100.00 O 5 33

IOO.OO 21 5 16

110.00 Z 18 37

110,00 21 8 41

FLIGHT TINE 116.00 ARRIVAL OAT[ JAN 9 1971

LOL 349.80 VL Z7.398 GAL

LOP 143.95 VP 38.163 GAP

GP -63.43 ?AL 118.86 TAP

0ISTANCE 335.467

-5.87 ATL 82.83 PICA 153.98 5NA 131.04 ECC .17983 INC 7.1673 Vl 29.602

.43 ATP 96.45 TAL 208.82 TAP 2.80 RCA 107.48 APO 154.61.v2 35.253

92.30 ETS 349.03 7A£ 112.88 ETE 249.81 ZAC 36.95 ETC 248.94 CLP -95.15

0LA 28.04 RAL L_'29.92 RA0 6568.0 VI[L 12.041 PTH 2.15 VHP 5.750 0PA -69.54 RAP 171.33 ECC 1.3884

L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ ATNTH INJ TII,_ PO CST TIM INJ 2 LAT INJ 2 LONG

3463,40 -21,33 128,55 102._0 70,92 22 44 36 2863.4 -23.74 120.70

36R9.29 -15.66 142.69 99.85 66.10 21 38 48 3089.3 -18.76 135.38

_019.03 -26.05 96.17 103.79 74.79 0 56 2 2429.0 -27.88 89.85

3598,89 -II.L_ 133.84 97.64 62.11 22 5 15 2998.9 -14,86 126.95

2612.53 -3Z.97 66e30 105.54 80.40 3 2 9 Z012.5 -33.94 59.20
3588.14 -5.14 129.._ 93.97 56.16 Z2 8 BO 2988.1 -9.55 123.05

OIFFE(_.NTI4L CORRECTICNS NI0-C(XJRSI[ E_ECUTICN ACCURACY ORBIT 0ETERNINATION ACCURAC','

TO( 1.2542 TRA -.2656 TC3 -.gO63 BAU .5371 S6T 1757,7 S6R 2033.1 563 2t53.9 ST 1483.3 SR 1439.1 SS 1221 .9

1.2166 RRA .2330 lIE3-1 .4410 FAU .04882 RRT .9054 NliF .9681 RI"F .9268 CRT .9898 CRS -.9999 CST -.9907

FOE 2.0807 FRA .3942 FC3-1.7911 6SP 80*'23 _ 1687,6 _3 ,I077 RI3 .9852 LSA 2395.4 NSA 163.2 SSA 7.1

8otr I .7474 0RA ._ 8(:3 I .?023 FSP "8_ Sl_l _14,7 SGZ 578.1 THA 49.58 ELI 2061 .5 EL2 147.4 ALF 44.1Z

LAUNO40ATE SIEP 13 1970 FLI_T TIP4[ IL=B0.O0 ARRIVAL DATE JAN 11 1971

_LIOCENTRIC CONIC OISTM_I[ 341.768

RL 150.52 LAL .00 LCL 349.80 VL Z?.304 GAL -5.77 AZL 81.1_0 H(_ 157.19 _A 130.94 ECC .17956 IN(: 8.2952 Vl 29.602
RP 107,5| LAP 3,21 LOP 147,L_3 VP 30,150 GAP ,83 AZlP 97,65 TAL 2108,29 TAP 5,48 RCA 107.43 APO 154.45 V2 35.249

RC 89,506 GL 48.35 GP -66.73 l_J.. 1|5,85 TAP 94,43 ET8 342,7| 7_E_ 109.05 ET[ 244.60 ZAC 33.42 ETC 246.15 CLP-101 .29

PLANET(XENTRIC CONIC
C3 27.675 VHL 5.1610LA 31,32 RAL 132.67 RAO 654_.| VEL 11.209 PTH Z.19 _,IP 6.331 OPA -69.79 RAP 161.17 ECC 1.4555

LNO_ AZNTH LN(:H 1114[ _-I TINE INJ LAT INJ _ |NJ RT AS_ INJ AZNTH INJ Title 1:10 CST TIM INJ Z LAT INJ 2 LONG

76.01 19 32 36 3970._ -19.40 165.1_2 107.33 64.91 L_O _q 47 3370.3 -22.6_ 157.79

103.99 93 13 30 32151.0"4 -19.39 !11.80 107,3_ 64.90 24 7 51 2661 .0 -22.61 105.37
76.01 |9 32 ]16 _HY/0.3_ -19.40 165._ 107.33 64.91 _ _8 47 3370.3 -22.62 157.79

103.99 23 13 30 3_1.0_ -19,_9 11Z.80 107.31 64.90 _4 7 51 Z661.0 -22.61 105.37

110.00 I 41 41 _81_.39 -19.73 81.96 111.77 7_,)0 _ 28 33 2212.4 -31.86 74.40

110.00 Z'_ 7 _P2 3466.95 -9.66 IL=_._ 101.77 37.06 23 5 18 2867.0 -13.95 116.43

OIFF[RENTIAL CORR[CTIOI_ NIO-COUR_ [_CUTIO_I ACCURACY ORBIT DETERNZNATION ACCURACY

TOE 1.669_ TRA -.J_M_ TC3 -.910_ _AU ,5314 _T 1_0_),0 _ |_?.3 $63 223.9 ST 1819.9 SR 1462,2 SS 1187.6

ROE 1.3361 RRA .]610 RC3-1.179_ FAU .03977 RRT .9153 _ ,9_74 RTF .9475 CRT .9910 CRS -.9998 CST -.9931

FOE 1.98/'0 FRA .4442 FC3-1.1440 8SP 8S67 S_8 1855.O RZ3 ,IIH RI3 .9848 LSA 2613.9 MSA 167.5 55A 6.0

_O[ 2.1383 _/1A .4064 8<3 1.4904 FSP -730 _G! _794.1 _ 586.7 TH4 43.42 ELI 2329.5 EL2 152.8 ALF 38.73

L_UN(H OATE 5EP 13 1970 FLIGHT TIME 122.00 ARRIVAL CATE JAN 13 1971

P_ELIO(ENTRIC CONIC

RL 150.32 LAL .(_

RP 107.52 LAP 3.26

RC 91.778 GL 52.44

PL4NETOCENTR|C CONIC

C3 33.981 VHL 5.829

LN_H AZNTH LN(H TINE

69.09 19 0 48

110.91 0 14 34

69.09 19 0 48

110.91 0 14 34

69.09 19 0 48

110.91 0 14 34

DISTANCE 348.033

LOL 349.80 VL 27.367 GAL -5.66 ATL 80.23 HCA 160.39 SHA 1_0.82 ECC .17336 |NC 9.7697 Vl 29.602

LCP 150.45 VP 38.134 GAP 1.23 A?P 99._I TAL 207.68 TAP 8.07 RCA 107.36 APO 154.28 V2 35.245
GP -70.34 ?AL 112.57 Z4P 95.93 ET5 335.46 7AE 104.93 ETE 238.84 ?AC 29.63 ETC 242.83 CLP-107.89

DLA 34.68 RAL 235.85 RA0 6568.3 VEL 12.464 PTH 2._5 VHP 7.133 _PA -69.67 RAP 150.22 ECC 1.5592

L-I TII_ INJ LAT INJ LONG INJ RT ASC INJ A_ITH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG

4159.39 -19.64 179.88 114.82 60.83 20 I0 7 3559.4 -?3.37 172.70

3174.98 -19.63 106.32 114.81 60.82 1 7 _9 Z575.0 -23.36 99.13

4159.39 -19.64 179.88 114.82 60.83 20 lO 7 3559.4 -23.37 172.70

3174.96 -19.63 106.32 114.81 60.82 1 7 29 2575.0 -?3.36 99.13

4159.39 -19.64 179.88 114.8_ 50,83 Z0 10 7 3559.4 -_3.37 172.70

3174.98 -19.63 106.3_ 114.81 60.82 1 7 29 2575.0 -23.36 99.13

DIFFERENTIAL CORRECTION5

TOE 2.2276 TRA -.0572 TC3 -.8440 84U .5333

ROE 1.4099 RRA .4909 RC3 -.8842 FAU ,03085

_OE 1.8716 FRA .4831FC3 -.78_ 8SP _O9_

80E 2.6361 8RA .4943 BC3 1.22"24 F,_° -609

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERt41NATION ACCURACY

SGT Z401.4 SGR 1823,8 SG3 184.4 ST 2189.8 _R 1396.9 55 1138.8

RRT .9150 RRF .9_4_ RTF .9539 CRT .9908 CR5 -.9994 C5T -.9947

3(315.5 R_3 .1318 RI3 .9843 LSA 2880.8 MSA 173.3 SSA 5.0

S_1 2955.6 S_. 597.8 THA 36.53 ELI 2592.5 EL2 160.0 ALF 32.43

LAUNCH DATE SEP 13 1970 FLIGHT TINE 124.00 ARRIVAL DATE JAN 15 1971

H_LIC(ENTRIC CONIC 01STANCE 354.2_

RL 150.52 LAL .00 LCL 349.80 VL 27.347 G_L -5.53 4ZL 78.21 PICA 163.58 .SMA 110.68 ECC .17923 INCI1.7913 Vl 29.602

RP 107._3 LAP 3.31LCP 153.?O VP 3_.115 G_P 1.60 47P 101.32 TAL 206.99 TAP 10.57 RCA 107.26 APO 154.10 v2 35.240

RC 94.056 GL 36.60 GP -74,29 7AL 109.05 ZAP 96.76 ETS _96.46 Z/_[ 100.43 ETE 231.60 7AC 25.44 ETC 236.53 CLP-115.76

PLAN[TOCENTRIC CONIC
C3 44.393 _ 6._4_3 DLA 37.96 RAL _.5_ R_ 6_,7 V_L 11,875 PTH Z.35 VHP 8.276 DPA -68.98 RAP 138.48 ECC 1.7306

LNCH A;_MTH LNCH TIN[ L-I TIN[ INJ LAT INJ _ INJ RT AS_ INJ A214TH INJ TIM[ PO CST TIN INJ 2 LAT INJ 2 LONG
63.56 18 43 34 4315.66 -|8.8_" 191.89 113.6_ 56._8 19 57 29 3715.7 -23.10 185.07

116.44 0 _9 9 3153.65 -18.80 |04.07 123.65 56.38 I 31 42 2553.6 -23.09 97.25

63.56 18 45 34 4315.66 -18.81 191.89 113.66 36.38 19 57 29 3715.7 -23.10 185.07

116.44 0 59 9 3153.65 -18.80 104.07 113.6fl 36.38 1 51 42 2553.6 -23.09 97.25

63.56 IB 43 ]14 4315.6_ -18.81 191.89 113.66 56.]8 19 57 29 5715.7 -23.10 185.07

116.44 0 39 9 3133.65 -18,80 104.07 113.65 56.38 I 51 4_ 2553.6 -23.09 97.25

DIFFERENTIAL CORI_CTIOI_ MI0-O3URS[ EXECUTION ACCURACY ORBIT DETERI4I_IATION ACCURACY

TOE 3.OO73 TRA .1616 TC3 -.B090 _AU .5411 S6T Z758.9 S_R |5_,5 $G3 147._ 5T 2586.8 SR 1176.7 55 1080.3

ROE 1.3462 RRA .63_ RC3 -.3731FAU .01'137 RRT .896| _ .9710 RTF .9636 CRT .9874 CR5 -.9977 CST -.9959

FOE 1.7459 FRA .fllJ9 FC3 -.4362 B_dl_ 9613 _ 3165.8 1_3 .1430 RJ3 .9838 LSA 3034.8 MSA 181.3 S5A 4.1

_OE 3.2949 _qA .6397 BC3 .91J7 FSP -493 ,SG! 3106.0 SC,2 61_.O THA 27.94 EL] 2836.8 £L2 169.5 ALF 24.28

1584



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE ._EP 13 1970 FLIGHT TINE 126.00 ARRIVAL DATE JAN 17 1971

H[LIOCENTRIC CONIC

RL 150.51 LAL .00

RP 107.55 LAP 3.33

RC 96.339 6L 60.97

PLANr.T(XENTRJC CONIC

C3 63.Z17 VHL 7.951

LNO'I AZ)4TH LNCH T114[
59.07 18 41 21

120.93 I 37 9

59.07 18 41 Zl

120.93 J 37 9

59.07 IB 41Zl

120.93 I 37 9

0ISTANCE 360.430

LOt. 349.80 VL 27.314 GAL -5.39 ATL 75.25 HCA 166.74 SNA 130.52 ECC .17914 1NC14.7474

LOP 156.93 VP _8.094 GAP 1.96 A2'P 104.37 TAL 206.21 TAP 12.94 RCA 107.13 APO 153.90

GP -78.70 /AL 105.35 ZAP 96.88 ETS 313.18 ?AE 95.35 ETE 210.37 74C 21_.62 ETC 226.1_

OLA 40.96 RAL 243.76 RAD 6569.2 VEL I3.586 PTH 2.48 VHP 10.002 DPA -67.38 RAP 126.18 ECC 2.0404
L-I T|N[ INJ LAT INJ LONG |NJ RT AS( ;NJ AZI4TH INJ TII_ PO CST TIN INJ 2 L4T INJ Z LONG

4463.12 -16.49 Z02.51 133.84 31.95 19 55 44 3863.1 -21.31 196.17

31P1.02 -16.48 104.61 133.8} 51.95 2 30 10 2581.0 -21.29 98.27

4463.12 -16.49 ZO'Z.51 133.84 51.95 19 55 44 3663.1 -21.31 196.17

3181.O2 -16.48 104.61 133.83 51.95 7 30 10 2581.0 -21.29 98.27

4463.12 -16.49 |OZ.51 133.84 51.95 19 55 44 3863.1 -21.31 196.17

3161.O'Z -16.,48 104.61 133.63 51.95 2 210 10 2581.0 -21.29 98.27

CRBIT OETERNINATION ACCURACY

ST 2982,1SR 649.8 SS 1024.8

CRT .9582 CRS -.977J CST -.9971

LS_ 3213.8 NSA 192.0 SSA 3.2

ELI 3046.7 EL2 181.9 ALF 11.84

DIIrFgRENTI4L _CTICNS

TO£ 4.1320 TRA .3M3 TC3-.31|3 BAU ,4893

ROE .84_S RRA .1_04 RC3 -.11_ IrAU .01440

FD[ 1.6316 IrRA .5366 IrC3 -.19_ 0SP 100_O

80[ 4.ZIBZ EWA .g_Z 6C3 .37_ FSP -384

NlO_ EIECUTI(]q ACCUIRACY
SGT 3133.9 SGR I0_.9 SG3 114.1

Ii_ .T831 i .96M RIT .9746

3304.2 R_ .1319 R13 .9640

SG! 3ZA3.7 SGZ 6Zg.O THA 15.25

Vl 29.602

v2 35.235

CLP-127.66

LAUNCH DAT[ SEP 13 1970 FLIGHT TINE I28.1]0 ARRIVAL DATE JAN 19 197!

HELI(XENTRXC CONIC

RL 150.31 LAL .OD
RiP 107.57 LAP 3.37

RC _.614 GL 63.83

PLAN[TOCENTRIC CONIC
C3 102.079 _ 10.103

LNCH A2_qTH LNCH TINE

56.00 18 47 33

124.00 _ 9 J4
56.00 18 47 33

124.00 2 9 14

56,00 18 47 33

J24.00 2 9 14

I.G. 349.80 VL ZT.Z_ GAL

L_ 160.20 VP _.070 GAP

GP -83.15 ZAL lOl._ 7AP

01STMKE 3¢M5.31_
-5._ ATt. "/'O.3Z _ 169.84 S_

Z._ ATP I09.1_O TAL 205.32 TAP

96._ ETS _.00 Z,t_ 89.27 ETE

110.34 ECC .17905 1NC19.4839 Vl 29.602
15.16 RCA 107.D0 APO 153.67 V2 35.229

197.08 _AC 14.75 ETC 203.19 CLP-156.38

DLA 43.13 RAL248._ RN) 69"10.0 VEL 14.9d7 t_H 2.69 VHP 12.832 DPA --64.27
L-I T|M[ |NJ LAT |NJ LOqG |NJ RT &_C |NJ AZMTH INJ T|I_ PO CST T|N

A_O7.78 -11._4 Z11._ • 145.06 48.34 20 4 21 4007.8

_34.87 -11.33 107.4_ 145.0_ 48._ 3 3 29 ,2654.9

4¢,07.70 o11.34 211.M 145.06 48.34 20 4 21 4007.8

_134.87 -12.33 107.48 145.05 48.34 3 3 29 2634.9

4_O7.Y8 -11.34 ZiI.M 145.06 48.34 20 4 21 4007.8

_34.87 -12.33 107.48 14_.05 40.34 3 3 29 _654.9
DIFFERENTIAL CORR_¢ T|ONS

TI_ 5.4886 TRA I o3_1_ TC3 -._73 _ .3540
R0[-1.149_ RRA .5346 RC3 -.0335 FAU .00674

FO_ 1.5_M_9 FRA ._11 IrC3 -.OSTJ 8SP 103_|

80[ 5.6077 BRA 1.4863 BC3 .15_4 FSP -191

xZD_ Ir_ECUTION ACCURACY

SGT 33_.6 S_e 784.3 SG3 86.8

I_T -._3 _ -.47_4 RlrF ._98

3413.7 RL_ -.|_09 RI3 -.9861

•%1 32NS_.4 S_. 619.3 TH_ 171.86

RAP 113.92 ECC 2.6800

INJ 2 LAT INJ 2 LONG

-17.58 Z05.74

-17.57 101.64

-17.58 205.74

-17.57 101.64

-17.58 205.74

-17.57 101.64

ORBIT DETERMINATION ACCURACY

ST 3129.1SR 664.7 SS 997.8

CRT -.9537 CRS .9404 CST -.9988

LSA 3343.0 NSA Z00.1SSA 2.2

EL1 5193.2 ELE 191.7 ALF 168.48

LAUNCH OAT| ._[P 13 1970 FLIGHT TINE |_0.00 ARRIVAL DATE JAN 21 1971

HIELICX:ENTRIC CONIC

RL 150.SZLAL .00

RP 107.59 LAP 3.39

RC 100.910 GL 65.04

PLAN[TO_ENTRIC CONIC

C3 200.318 _ 14.153

LN(J4 4Z)ATH LN_H TIN|

55.86 19 7 25

124.14 2 30 14

55.86 19 7 25

124.14 2 30 14

55.86 19 7 25

124.14 2 30 14

LOL 349.80 VL 27.270 GAL

LOP 163.45 VP _q.043 GAP

GP -8Z.59 7AL 97.82 ZAP

DISTANCE 572.459

-5.02 AZL 61.81 _A 112.81 SHA 1_0.14 ECC .17884 1NC28.1855 Vl 29.602

2.57 ATP 118.00 TAL 2'04.28 TAP 17.09 RC4 106.87 APO 153.42 V2 35.222

95.D0 ETS 237.67 ZA[ 81.13 ETE 148.68 7AC 6.80 ETC 155.26 CLP 132.55

CLA 43.23 RAL 233.6_ RAO 6571.1 VlEL 17.934 PTH 3.00 VHP 18.095 OPA -58.45 RAP 102.53 ECC 4.2967

L-I TINE |NJ LAT INJ L(_N_ INJ RT AS( INJ AZNTH INJ TIN| PO CST TIN INJ 2 L4T INJ Z LONG

4733.46 -6.67 Z17._6 156.54 47.19 20 Z6 18 4133.5 -12.06 211.98

3377.47 -6.66 113.18 156.53 47.19 3 26 _2 2777.5 -12.05 107.61

4733.46 -6.67 217._ 156,54 47.19 20 26 18 4133.5 -12.06 211.98

3377.47 -6.66 113.18 156.53 47.19 3 26 32 2777.5 -1Z.05 107.61

4733.46 -6.67 217.56 156.54 47.19 20 26 18 4133.5 -12.06 _11.98

33_7.47 -6.66 113.18 1_6.53 47.19 3 26 32 2777.5 -12.05 107.61

ORBIT OETERNIN_TION ACCUR4CY

ST 1883.5 SR 2620.1SS 1059.3

CRT -.9938 CRS .9961 CST -.9997

LSA 3391.7 MSA 177.8 SSA 1.7
ELI 3222.4 EL._ 170.5 ALF 125.66

DIFF[R[NTIAL COR'_ECTIONS

TD[ 4.5647 TRA Z.IF)I TC3 -.0193 BAU .0969

RO[-6.449_ RRA-I.3101RC3 -.0306 FAU-.00133

FOE 1.6491FR4 .694_ FC3 .0:01BSP 10_43

7.9017 _A 2.5512 BC3 .0362 FSP -2'21

NI0-COURS[ EXECUTION ACCURACY

SGT ZZIZ.9 SGR ZTIZ.O SG3 66.7

RRT -.9_07 RRF -.9684 RTIF" .9o_o4

$68 3500.2 _ -.1215 R13 -.9913

•%1 34541.6 St_ 5_.1 "r_ 118.92

LAUNO' 047[ S(P 13 1970 FLIGHT TINE |_.00 ARRIVAL DATE JAN 25 1971

HEL I(XIrNTRIC CONIC

RL 150.32 LAL .00

RP 107.61 LAP 3.3_J
RC 103.196 GL 60.29

PLAN| TOCENTRI C _J_lqI C

C3 333.461 _IL E3.097

LNO,I A_PMTH LNCH TINE
64.10 20 2 31

115.90 2 10 39

64.10 20 2 31

115.90 2 I0

64.10 20 Z 31

115.90 Z 10 39

019TNK[377.976

LQ. 2149.80 VL Z7._41GAL -4.73 42'1. 4_.36 HCA 175.40 SNA 129.94 ECC .17812

LOP 166.70 VP 3_.015 GAP E.73 A21P 137.55 TAL E0_.86 TAP 18.26 RCA 106.79

GP -70.8,6 7AL 94.44 7AP 93.14 ETS 199.19 7_ 67.78 ET£ 112.05 7AC 6.43

OLA 37.63 RAL L_J_.13 RN_ _P_,4 V[LZ_._ PTH 3._6 _4P29.650 OPA -46.60

L-I TIME INU LAT INJ _ |NJ RT AS( INJ A2_ITH |NJ TIME PO CST TIN
4740.02 -1.33 21_.59 166.4Z 5_._ Z1 11 31 4140.0

3593.87 -1.31f 1Z7.07 166.41 52.39 3 10 33 2995.9

4740,0"_ -1.33 ZI3._ 1f_.4_ 52,_ 21 21 31 4140.0

3393.87 -1.32 1Z7.07 166.41 52.39 3 I0 33 2993.9

4740.0_ -1.33 Z13._ I_.4Z 32.39 21 21 31 4140.0

3593.87 -1.31 1Z7.07 166.41 5_._ 3 10 33 2993.9
OIFFE_NTIAL CONNECTIONS

TD{E -.5070 TRA 1.3_5 TC3 -.0269 _ 1.3335
_-11.78_ RRA-4.7204 _c3 -.18_0 FAU-.OZ21Z

FDE 2.0778 FRA 1.0_25 FC3 .0359 8SP 10364

BOE11.8008 BRA 5.0375 _3 .1870 FSP -177

INC47.6406 VJ 29.602

APO 153.08 v2 35.215

ETC 290.64 CLP 99.92

RAP 92.91ECC 9.7794

INJ 2 LAT INJ 2 L(_IG
-6.20 207.64

-6.18 121.12

-6.20 207.64

-6.18 121.12

-6.20 207.64

-6.18 121.12

ORBIT DETERNINATION ACCUR4CY

ST 195.2 SR 2959.1 SS 1345.5

CRT .3208 CRS .9992 CST .4856

LSA 3251.8 NSA 174.5 SSA 1.8

ELI 2960.9 EL2 166.6 ALF 88.03

NI0,-O:XJR_ £XEOJTION ACCURACY

SGT 3_8.1 _ 3_.1 SG3 55.1

RRT -.1312 IINF -.9949 RTIF .2429

$68 3435.9 _3 -.0_99 RI3 -.9952

S_| 3386.I _ 511.9 THA 91.38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5, 1970 )

LAUNCH DATE $EP 13 1970

HELI(XENTRIC CONIC

RL 150.52 LAL .00

RP 107.64 LAP 3.39

RC 105.482 GL -43.48

PLAN[ T(XCNTRI( CONIC

C31545.983 VHL 39.]19

LN¢J.I ATNTH LN(:H TII4[

27.98 3 6 38

152.02 15 il 54

27.93 5 6 38

132.02 15 11 54

27.98 3 6 38

152.02 15 II 54

FLIGHT TIN[ 134.00 ARRIVAL 0ATE JAN 25 1971

D I STANCF" 389,147

LOt. 349.80 VL 27.Z09 GAL -5.56 ATL 177.57 PiCA 183.39 SNA 129.72 [CC .18669 INC87,5614 Vi 29.602

LOP |_9.94 VP 37.985 GAP 4.46 ATP 2.44 TAL 205.70 TAP 29.09 RCA 105.30 APO 153.94 V2 35.207

GP "48.I9 ZAL 93.17 ZAP 93.J7 ITS J81.53 74r 52.11 ETg 265.78 7AC 125.39 ETC 277.08 CLP 94.76

OLA -65.60 RAL 243.76 RAO 6573.2 VEL 40.832 PTH 3.57 _4P 50.769 OPA 71.40 RAP 70.82 ECC26.4430

L-I TINE INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2438.29 -1.40 73.76 154.]8 155.59 5 47 16 I838.3 5.88 72.86

716,31 -1.39 291.24 154.40 155.59 15 23 50 116.3 5.89 288.35

2438.29 -1.40 75,76 154.38 155.59 5 47 16 1838.3 5.88 72.86

716.31 °1.39 291,24 154.40 155.59 15 23 50 116.3 5.89 288.35

2438.29 -1.40 75.76 154._8 155.59 5 47 16 1838.3 5.88 72.86

716.31 -1.39 Z91.24 154.40 155.59 15 23 50 116.3 5.89 288.35

01FFERENTIAL CORRECTIONS NI0-C.OURSIE E_ECUTIOq ACCURACY

TOE 6.6809 TR4 o_72 TC3 -.1065 B4U 4.5454 SGT 1315.Z _ 2571.7 .%3 52.7

RO-13.6372 RRA 1.7354 RC3 .1924 F4U--.07759 RRT o.8950 I_ r .9994 R'IT -.8921 CRT -.9839 CRS-J .0000

FOE-3.3IB2 FR4 .4125 FC3 .0435 8SP 8?07 S_ 2888.5 RZ3 -,0943 R13 .9950 LSA 3074.2 MSA 164.9

60ElS.IB37 684 |,9139 BC3 .2199 F._ ° -166 SGI _39.2 _. 531.4 THA 115.55 ELI 2217.2 EL2 137.3

LAUNCH OAT[. SEP I3 1970 FLIGHT TINE 1)6.00 ARRIVAL OATE

HELIOCENTRIC CONIC 0ISTANCE _5._}66

RL 150..52 L.AL .00 LCL 349.80 VL 27.176 r.,4L -5.00 A2"L 134.91 H_ 184.78 S144 12g.49 rCC .18376 INC44.9081
RP 107.66 L4P 3.37 LOP 173.18 VP 37.953 GAP 4.L=IS AZP 45.19 T4L L=_3.31 T4P _.09 RC4 I05.70 APO 133.29

RC 107.763 GL -60.99 GP 71.60 7_q. 95.01 Z4P 95,39 [TS 174.01 ZAl[ 76.39 rTE 258.85 Z4C 148.80 ETC 276.86

PL4NE TOCENTR IC CONIC
C3 477.602 VHL 21 .854 OLA -79.41 R4L Z01.92 RAO 6572.3 _tl[L 24.472 PTH 3.32 VHP 28.307 0PA 83.84 RAP 268.61
LNCH A2'NTH LNO4 TIN[ L-| TINE INJ I.AT ]NJ LCNG |NJ RT 43C ZNJ A_eMTH INJ T|NE PO CST TIN INJ 2 LAT

12.03 J 46 _ 2412.16 2.73 83.09 111.40 169.40 2 26 34 1812.2 10.39

167.95 12 58 _ 615.73 2.73 282.15 111.42 169.40 13 8 38 15.7 10.60

12.03 I 46 LP2 2412.16 2.73 83.09 111.40 |69.40 2 26 34 1812.2 10.59

167.93 12 58 _ 615.73 2.73 282.15 111,42 169.40 13 8 38 15.7 10.60

12.03 I 46 22 2412.16 2.73 83.09 111.40 169.40 2 26 34 1812.2 10.39

167.95 12 58 22 615.73 2.73 282.15 111.42 169.40 13 8 38 15.7 10.60

OIFFF'RENTIAL C,CIK_[CTIONS NI{)-_3UI_S_ _'XE_JJTION ACCURACY

TOE 1.8932 TR4 .6107 TC3 -.05_ I_AU 1.2453 _T 10_.7 S_R 3482.7 SG3 60.5

RO-|0.8OgO R84-1.3003 RC3 .1853 F4U-.OI719 RRT -.8_5 RRF .9979 RIT -.8700

F0tr-2.2638 FRA -.2418 FC3 .0312 8_P 10977 _ 3635.7 R_3 -.0889 R13 .9955

8OE10.9739 _A 1.4_5 BE3 .1947 IrSP -187 SGI _O6.5 _2 443.5 THA 105.18

O861T 0ETERt4IN4TION ACCURAC_

ST 977.6 SR 1996.2 S$ 2130.1

CST .9843

SSA 2.5

4LF 115.87

JAN 27 1971

Vl 29.6O2

V2 35.198

CLP 107.31

ECC 8.8601

INJ 2 LONG

82.01

281.08

82.01

281.08

82.01

281.08

ORBIT 0ETERMINATION ACCURAC¢

ST 561.3 SR 2888.1 SS 1473.5

CRT -.9581CRS -.9998 CST .9518

LSA 3286.3 MSA 163.4 SSA 1.6

ELI 2937.9 EL2 158.1ALF 10O.58

LAUNCH 0ATE SEP 13 1970

HELIOCENTRIC CONIC

RL 150.52 LAL .(30

RP 107.69 LAP ].34

RE 110.046 GL -64.83

PLANET(XENTRIC CONIC

C3 182,091VHL 13.494

LN_H A_MTH LNK_H TIN[

13.18 0 3 I0

166.82 11 I0 43
13.18 0 3 10

166.82 II I0 43
i_.18 o 3 lo

166.82 11 I0 43

FLIGHT TIN[ 138.00 ARRIVAL GATE JAN 29 1971

OISTANEE 398.880

LOL 349.80 VL 27.141 GAL -4.69 4ZL 116.84 HEA 187.42 S#4A 129.25 ECC .18326 INC26.8391 Vl 29.602

LOP 176.43 VP 37.9213 G4P 4.41 47P 63.35 TAL 201.82 TAP 29.24 RCA 105.57 APO 152.94 V2 35.189

GP 79.63 ZAL 97._0 ZAP 90.99 ETS 129.28 74E 89.18 ETE 214.25 lAG 159.33 ETC 248.11CLP 150.24

0LA -78.42 RAL 175.50 RA0 6571.0 VEL I7.419 PTH 2.96 VHP 17.590 OPA 70.73 RAP 253.54 ECC 3.9967

L-I TIN[ INJ LAT INJ _ INJ RT AS_ INJ 42'NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2292.94 10.57 81.35 83.29 168.22 0 41 23 1692.9 18.39 80.05

5787.70 10.57 259.42 83.32 I_.LP'Z 12 47 If 3187.7 18.40 258.13

2292.94 10.57 81.35 83.29 168.22 0 41 23 1692.9 18.39 80.05
5787.70 10.37 259.42 83.32 168.LPZ 12 47 II 5187.7 18.40 258.13

2292.94 10.57 81.35 83.29 168.22 0 41 23 I692.9 18.39 80.05
3787.70 10.57 259.42 83.32 168.22 12 47 I! 5187.7 18.40 258.15

NIO-COURS_E EXECUTION 4CCUR4CY ORBIT 0[TERNIN4TION ACCURACY

SGT 2063.2 SGR _30_.2 _3 76.3 ST 1358.7 SR 1348.0 S$ 792.3
RRT ,_618 _ .9_25 RTF .9947 CRT .9645 CRS -.9818 CST -.9971

SG6 _94,6 R_3 -.1062 R13 .9935 LSA 2189.3 MSA 277.4 SSA 1.6

Sill 3864.6 SG2 482.9 TH4 58.46 EL! 2041.7 EL2 271.9 ALF 48.86

01FFERENTIAL CORRIECTIONS
t0E-Z.eB63 TRA -.769_ T¢3 -.0180 BAU .0578

R_E-2.9363 RR4-! .4461RC3 .0153 FAU .00358

FOE-1.1090 FRA -.3526 FC3 -.0170 8SP IL_29

8OK 4.1881 8RA 1.6380 6C3 .0_37 FSP -244

LAUNCH OATE SI[P 13 1970

HELItY£NTRZC CONIC

RL 150.52 LAL .00

RP 107.72 LAP 3._0

RC 112.324 GL -63.43

PLANETOC_NTRI_ CONIC

C3 93.039 VHL 9.64_

LNO'4 A_T4TH LNCH TIN[
13.89 0 16 59

164.11 II 13 44

13.89 0 16 59

164.11 II 13 44

15.89 0 16 59

164.11 lI 13 44

OIFFERENTI4L CORR[CTICI_
TOE-2.9642 TR4-1.4335 TC3 -._197 6AU .3_q5

ROE .8395 RRA -.082_ RC3 .0211 FAU .01445

FOE-I.0813 FRA -.3769 FC3 -.1345 BSP 12548

6OK 3.0863 BR4 1.4359 BC3 .3204 FSP -325

FLIGHT TINE 140.00 ARRIVAL GATE JAN 31 1971

0ISTANEE 404.7]0

LOL 349.80 VL 27.105 GAL -4.45 42'1. 108.62 14(14 190.40 ,_lA 129.01ECC .18344 INC18.6175 Vl 29.602

LOP 179.67 VP 37.885 G4P 4.66 A2P 71.67 TAL 200.56 TAP ]0.96 RC4 105.34 APO 152.67 V2 35.179

GP 76.60 ZAL 99.8024P 10]._ [TS 72.54 74E 97.11 £TE 158.09 7AC 162.74 ETC 214.44 CLP-170.Zl

OLA -78.05 RAL 177.60 RAG 656_.8 VEL 14.642 PTH 2.65 VHP 12.707 0PA 61.88 RAP 248.57 ECC 2.3312

L-I TIN[ INJ LAT INJ _ |NJ RT A_K: INJ 4ZI4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
2159.57 18.97 77.85 82.70 165.23 0 52 58 1559.6 26.69 75.99

5663.10 18.97 258.59 82.71 165.23 12 48 7 5063.1 26.69 256.73

2159.57 18.97 77.85 82.70 165.23 0 52 58 1559.6 26.69 75.99

5663.10 18.97 258.59 82.71 165.23 12 48 7 5063.1 26.69 256.73

2159.57 18.97 77.85 82./0 165.23 0 52 58 1559.6 26.69 75.99

5663.10 18.97 258.59 82.71 165.23 12 48 7 5063.1 26.69 256.73
NID-COJI;m_E E_CUTION ACCUR4CY OK_IT 0ETERHINATION ACCURAC_

56T 3_)5.3 SGR 551.1 SG3 1(30.1 ST 2055.2 SR 31_.2 SS 768.9

RRT -.0_'29 RRIr -.2339 RTF .9877 CRT -.7894 CR$ .8636 CST -.9912

4033.2 1_3 .1410 R13 -.9880 LSA 2231.2 MSA 318.2 $SA 2.3

SG! _5.7 362 548.7 THA 179.25 ELI 2095.8 EL2 ]09,5 ALF 168.58
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5 1970)

LAUNCH CAT£ S£P 13 1970

HELIOCENTRIC CONIC

RL 150.52 LAL .(X)

RP 107.75 LAP 3.26

RC 114.599 GL -EO.33

PLANE T(XENTRI C CONIC

C3 57.139 VHL 7.539

LNO4 a_qTH LNCH TINE

IS.60 O 55 57

161.40 II 41 44

18.60 0 35 57

161.40 II 41 44

18.60 0 55 57

t6t.40 11 41 44

FLIGHT TINE I4Z.00 ARRIV4L D4T£ FEB Z 1971

DISTANCE 410.684

LOL 349.80 VL 27.0(_ GAL -4.ZZ 471. 104.08 HCA 193.50 SMA 128.76 £CC

LOP 182.oj0 VP 37.849 GAP 4.94,ATP 76.29 T4L 192.35 TAP 32.84 RCA

GP 70.72 7AL 101.68 TAP 107.67 ITS 58.16 7_ 103.01ETE 144.85 7AC

DLA -73.69 RAL 186./30 RAD 6569.0 VEL 13.360 PTH 7.44 VHP 10.117 0PA

L-I T|NE ;NJ LAT ;NJ LONG ZNJ RT ASC |NJ 42147H IN| TINE

2040.44 215.13 73.61 87.73 161.77 ! _9 57

5554.50 _.14 157.06 87,76 161.77 13 14 18

2040.44 L=_.I_ 73.61 87.73 161.77 I 29 57

5554.50 2_.!4 ZST.f_ e7.76 161.77 13 14 18

2040.44 26.13 73.61 87.73 161.77 I 29 57

5554.50 _.14 257.06 87.76 161.77 13 14 18

OIFF(R[NT|AL C_C TI(3NS

TDIE-Z.6101 TRA-I.20B7 TC3 -.P'_33 BAU .5718

1.1864 RRA .IMO Re3 .1_5 FAU .01_08

FIX-I .Zf_5 FRA -.3725 FC3 -.34N OSP 1_961

60[ z.go99 BRA 1._32 Be3 ..1485 FSP -419

LAUNCH 0ATE _EP 13 19?0

14EL IOCENTR|C CCIq| C

m. 150.51 I._L .OO

NIP 10"!.79 LAP 3._

RC 1J6.871 GL -_.$5

PLANE TOC£NTRIC CONIC

C3 39.486 _ 6.2B4

LNCH A/NTN LNC.H TINK

11.46 1 3.1 59

158.54 12 11 51

21.46 1 3.1 59

158.54 IZ II 51

11.46 I 37 99

158.54 IZ II 51

DIFFERENTIAL COi_[CTIONS

T0(-Z.5093 TRA-I .0213 TC3-|._ _ ._3

1.1431 RRA .In RC3 .3638 F_U0 .03053

FD(-1.43.19 FRA -.339J IrC3 -.6695 8SP 13017

604[ 2.8003 8RA 1.0375 llC3 1.154.1 F._P -511

MID-COURSE [lqECUT|ON ACCURACY

SGT 3969.Z SGR 1157.| SG3 I18.6

RRT -.8648 _ -.9464 RTF .9.152

S_ 4128.8 223 .1718 RI3 -.981.1

S_| 4091.5 SGZ 553.9 "rHA 165.82

• 18390 INC14.08J2 Vl 29.60Z

105.08 APO 152.44 V2 35.169

161.82 ETC 221.74 CLP-156.88

54.64 RAP 245.29 ECC 1.9404

PO CST TIN IN| 2 LAT IN| 2 LC_G

1440.4 33.70 71.03

4954.5 33.71 254.48

1440.4 33.70 71.03

4954.3 33.71 254.48

1440.4 33.70 71.03

4954.5 35.71 254.48

ORBIT DETERNINATION ACCURACY

ST 220.1.6 SR 986.9 SS 880.9

CRT -.9540 CRS .9889 CST -.9879
LSA 2557.7 NSA 285.8 SSA 3.0

ELI 2402.8 EI..Z 271.9 ALF 156.58

IrLIG_T TIN[ 144,00

Ol STANQ[ 416.673

COL 349._0 VL 17.030 GAL -3.99 AZl. 10I .ZZ HO 126.64 Sm

L(_ |fJ6.14 V_ 37.611 6AP 5._ AZP 79.13 TAL 198.I4 TAP

GP 64.78 IN. 103.O5 ZAP IlZ.L'kZ ETS 53.77 24( 107.77. ETE

DLA -71 .Z1 RAL J95._ RAO 65r_8.5 V[L 11.683 PTH 2.30 W,IP 8.5_ OPA 48.21 RAP 243.00 F'CC J .649S
L-I TIN[ IN| I.AT |NJ _ |NJ RT AS(: IN| &ZMTH IN| TIN[ PO CST TIN IN| 2 LAT |NJ 2 LONG

194| .47 31.60 68.?0 22.95 157.78 2 10 21 1341.5 38.95 65.24
5468.76 31.61 255.09 g'Z.97 |57..18 13 42 59 4868.8 38.96 251.62

1941.47 3I .60 68.?0 _.9S 1r51.78 2 I0 21 1341.5 38.93 65.24

S4f_..16 31.61 255.09 9_.97 157.78 13 42 59 4868.8 38.96 231.62

1941.47 31 ._ 68.'J'0 _.95 157.78 2 J0 2| 1341.5 38.95 65.24

5468.76 31.61 255.Og _.97 1_$7.78 13 42 59 4868.8 38.96 251.62

NIO--COUI_J[ E_ECUTION ACCURACY (_R_IT 0EI"(RNINATION ACCURACY

SGT 39_3.9 SGR.I_7.0 SG3 158.1 ST 2447.3 SR 1144.1 SS 996.4
RRT -._OM RRF -.9748 RIT: ._o64 CRT -.9745 r.RS .9968 CST -.9893

SC_ 4199.1 R_3 .19_0 813 -.9751 LS_ 1868.2 NSA 253.7 SSA 3.8
SGI 4163.8 SC_ 543,4 THA 162.95 ELI 2691.4 EL2 233.5 ALF 155.31

ARRIVAL D4TE FEB 4 1971

1218.50 ECC .18454 INC11.2248 VI 29.602
34.78 RCA J04.79 APO 152,21 V2 35.158

142.15 ?AC 158.68 ETC 232.11 CLP-IS2.55

LAUNCH DATE S£P 13 1970

HELI(_ENTelC CONIC

RL 1_0.52 LAL .DO

RP 107.82 LAP 3.13

RC 119.138 GL -52.82

PLANETOCENTRIC CONIC

C3 29.585 _ 5.439

LN_4 ATNTH LN_H TINE

24.46 2 1.1 45

155.54 12 38 45

24.46 2 1.1 45

1_.§4 12 38 45

24.46 2 1.1 45

155.54 12 38 45

FLIGHT TINE 146.DO ARRIVAL DATE FEB 6 1971

0|STANCE 422.671

LOL 349.80 VL 26.991 GAL -3.75 AZL 99.26 NCA 199.81 SMA

LOP 189.3.1 VP 37.774 GAP 5.51 A2'P 81.28 TAL 196.92 TAP

GP 59.21 7AL 103.89 2AP 116.68 ETS 51.95 7AE 111.58 ETE

128.24 ECC .18531 INC 9.2596 Vl 29.602

36.73 RC_ 104.47 APO 152.00 v2 35.147

142.44 2AC 154.76 ETC 239.45 CLP-151.29

CLA -6_.62 RAL _03.40 RAD 65_.2 t/EL 12.28.1 PTH 2.21 VHP 7.632 DPA 42.36 RAP 241.45 ECC 1.4869

L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ AZI4TH INJ TINE PO CST TIN INJ 2 LATINJ 2 LONG

1860.58 35.48 63.31 97.18 153.41 2 4_ 4_ 12_0.6 42.54 58.87
5404.12 3_.49 252.89 97.2'0 15].4| 14 8 49 4804.1 42.55 248.41

1860.58 35.48 63.31 97.18 153.41 2 46 45 1260,6 42._4 58.87

_404o12 35.49 252.85 97.20 153.41 14 B 49 4_04.1 42.5_ 248.41
1860.58 35.48 63.31 97.18 153.41 2 48 45 1260.6 42.54 58.87

5404.12 15.49 252.85 97.20 153.41 14 8 49 4804.1 42.55 248.41

_IFFERENTIAL COR/q[CTICNS NI0-C(XJRS[ Elg[CUTION ACCURAC_

T0(-Z.4220 TR_ -.8760 TC3-1.7560 8AU ..1243 SGT '10.15.0 SGR 135.1.2 ,%3 18_.1

RDE 1.110.1 R'RA .1360 RC3 .5189 FAU .03726 RRT -.9|61 _ -,9_09 RT1F .9611

FOE-1.5436 FRA -.Z_ FC3-1.0203 8SP 13416 SC_ 4295.1 1_3 .2139 R13 -.9699

80( 2.6709 BRA .8865 _C3 1.8311FSP --614 .%1 4_63._ SC_ 519.9 INA 162.77

LAUNCH DATE S£P 13 19.10 FLIGHT TIN[ 148.00 ARRIVAL DATE FEB 8 1971

I_LIC_ENTRIC CONIC DISTANCE 4_.687

RL 150.52 LAL .00 L CL 349.80 VL _.951GAL -3,_1AZL 9.1.82 HC.A Z02.99 SNA 12.1.97 ECC .18621 INC 7.8199 VJ 29.602

RP 107.86 LAP 3.05 LCP 192.6(3 VP 3.1,.135 GAP _,_0 AZlP 82..19 TAL 195.68 TAP 38.67 RCA J04.14 APO 151.80 V2 35.136

RC 121.402 GL -49.02 GP 54.11 7AL 104.71 7AP 120.95 ITS S0._I 74( 1|4..14 (T( 143.90 2AC 150.74 [TC 244.35 CLP-151.29
PLANETC((NTRIC CONIC

C3 23._03 VI4L 4._48 OLA -65.99 RAL 210,88 RAO 6_.0 VEL 11.03.1 PTH 2.15 _ 7.011 DPA 37.01 RAP 240.48

LNCH ATNTH LN_H T|NE L-I TINE |NJ L_T |NJ _ |NJ RT ASC IN| A2'NTH |NJ TINE PO C$T TIN IN| 2 LAT
27._3 2 54 21_ 1.193.86 38.05 _7.6_ 100.46 148.88 3 24 2'0 1193.9 44.7.1

152.4.1 13 1 45 5356.82 38.0_ 2_0.55 100.4.1 148.88 14 31 2 4756.8 44.78
27.53 2 54 L_ 1793.86 38.05 57._ 100.46 148.88 3 24 20 1193.9 44.77

1S2.47 13 1 45 5356.82 38.06 250.55 100.47 148.88 14 31 2 4756.8 44.78

27.53 2 54 Z6 1.193.86 38.05 57.66 100.46 148.88 3 24 20 1193,9 44.77

152.4.1 13 J 4_ _356.82 38./_ 2_0.S_ 100.47 148.88 J4 31 2 4756.8 44.78
DIFFERENTIAL CORRECTIONS MIO-_ E_EOIJTICN ACCURACY

T_(-2.3238 TRA -..142.1 TC3-2.35_8 BAU ..16_ SGT 4174.5 SGR 1314.? SG3 214.0

ROE .9595 RRA .08_J R_3 .6_15 FALl .0416_ RRT -._ _ -.g_I_ RI"F .9572

20(-1.5705 FRA -.2105 FC3-1.5_2 BSP |3_q2 SC_ 43?6.6 R_3 .L_4§ R13 -.96§2

2.5159 _RA ..14.14 _C3 2,4410 FSP -698 _| 4348.8 S_2 492..1 THA 163.6J

ORBIT DETERNIN_TION ACCURACY

ST 2669.6 SR 1176.0 SS 1084.9

CRT -.9823 CRS .9987 CST o.9207

LS_ 3104.0 NSA 229.0 SSA 4.7
ELl 2910.2 ELZ Z01.9 ALF 156.48

£CC 1,3868

IN| 2 LONG

52.27

245.15

52.27

245.15
52.27

245.15

ORBIT DETERNINATION ACCURAC_

ST 2824.7 SR 1136.5 SS 1130.2

C_ T -.9860 CRS .9994 CST -.9912

LS_ 3240.9 MSA 211.0 SSA 5.7

ELI 3039.6 EL2 176.4 _LF 158.29
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH {}ATE SEP 13 1970

H£L IO(ENTRIC CONIC

RL 150.52 LAL .00

RP 107.S9 LAP 2.96

RC 123.660 GL -45.33

PLANE T_ENTRI C CONIC

C3 19.515 VHL 4.418

LN(.H A_ITH LNCH TINE

30.63 3 2B 26

149.37 13 21 26

30.63 3 28 26

149.37 13 21

30.63 3 28 215

149.37 13 21 L:_

FLIGHT TIN[ 150.00 ARRIVAL {}ATE FE9 10 1971

01 STANCE 434.655

LOL 349.80 VL 26.911 GAL -3.26 AZL 96.71 HCA 206.19 SRAA 127.70 ECC .18721

LGP 195.83 VP 37,695 GAP 6,09 AZP 83.97 TAL 194.42 TAP 40.60 RCA 103.80
GP 49,48 2AL 104.02 ZAP i24.96 IrTS _O,33 7AE 117.29 ETf 145.85 ZAC 146.9(3

INC 6.7149 Vl 29.602

APO 151.61 V2 35.124

ETC 247.73 CLP-151.89

OLA -63.35 RAL 217.61 RAO 6567.8 VEL 11.870 PTH 2.11 VHP 6.603 OPA 32.12 RAP 239.97 ECC 1.3212
L-I TINE INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

1737.83 39.59 51.99 103.01 144.41 3 37 23 1137.8 45.92 45.72

3323.32 39.60 248.37 103.09 144.40 14 50 I0 4723.3 45,93 242.10

1737.83 39.59 51.99 103.07 144.41 3 57 23 1137.8 45.92 45.72

5323.32 39.60 248.37 103.09 144,40 14 50 10 4723.3 45.93 242.10

1737.83 39.59 51._J 103.07 144.41 3 57 23 1157.8 45.92 45.72

5323.32 39,60 248.37 103.09 144.40 14 _O 10 4723.3 45.93 242.10
NI0-COUR_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

`%T 4ZBO.5 S_ 1244.4 `%3 235.2 ST 2913.9 SR 1062.5 SS 1136.0

RRT -._Z"ZI W -.97_'Z RTF ,9542 CRT -.9879 CRS .9997 CST -.9912

St_ 4457.7 Iq_ .2294 R13 -.9611 LSA 3297.1 HSA 197.6 SSA 6.8

SGI 4435.3 _ 465.0 THA 164.82 ELI 3097.7 EL2 155.2 ALF 160.14

01FFERIENTIAL COI_CTI_

106-2.2'077 TRA -.6162 TC3-2.9633 BAU .B0|O

.8187 RRA .O353 RC3 .7251FAU .04666

FOE-I.5326 FRA -.IISOFC3-2.0G99 BSP 13945

80£ 2.3546 BR4 .6172 8C3 3.0702 FSP -767

LAUNCH 0ATE Slip 13 1970

HELIOCENTRIC CONIC

RL 150.52 LAL ,(30
RP 107.93 LAP 2.86

K 125.912 GL -41.77

PLAN[_OCCNTRIC CONIC

C3 16.776 VHL 4.09G
LNCJ4 A2_4TH LNCH TII4_

33.71 4 0 24

146.29 13 38 26

33.71 4 0 24

146.29 13 38 26

33.71 4 0 24

146.29 13 38 L_

OIFFERENTIAL CORRECTIONS

TDE-2.O840 TRA -.&93_ TC3-3.6216 BAU .8309

ROE .6983 RRA -.0038 RC3 .7793 FAU .04947

F06-1.4493 FRA -.0|74 FC3-2.3328 BSP 14E57

BOg 2.1979 8RA .4932 BC3 3.7045 F_k° -824

FLIGHT TINE |52.00 ARRIVAL 0ATE FEB 12 1971

0ISTANCE 440.631

kGt. 349.80 VL _.870 GAL -3.OO A2'1,., 95.84 _ Z09.38 SMA 127.43 ECC .1_833

L_P 199.O5 VP 37.654 GAP 6.38 AZP 84.91 TAL 193.13 TAP 42.51 RCA 103.43
GP 43.34 ZAL 103._ TAP 1_.1_ ITS 49.82 ZAI_ 119.34 ETE 147.99 ZAC 143.38

INC 5.8358 Vl 29.602

APO 151.43 V2 35.112

ETC 250.16 CLP-152.78

0LA -60.75 RAL 2"23.74 RAO 6567.7 VEL 11.754 PTH 2.07 VHP 6.338 OPA 27.69 RAP 239.85 ECC 1.2761

Lo| TIN[ INJ I_T |NJ LO_ |NJ RT A_ |NJ A__IATH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG
1689.62 40.34 46.45 105.34 140.14 4 28 33 1089.6 46.25 39.45

5300.93 40.35 246.47 103.36 140.13 15 6 47 4700.9 46.26 239.47

1689.62 40.34 46.45 105.34 140.14 4 28 33 1089.6 46.25 39.45

3300.93 40.35 246.47 105._H5 140.13 15 6 47 4700.9 46.26 239.47

1_9.62 40.34 46.45 105._4 140.14 4 28 33 1089.6 46,25 39.45

5300.93 40.33 246.47 105.345 140.13 15 6 47 4700.9 46.26 239.47

N|O-CCURS[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

`%T A392.A `%R 1167.1 `%3 251.7 ST 2947.1 SR 977.1 SS 1110.8

RRT -.9"_Z1RRF -.9751RI"F .95_3 CRT -.9891CRS .9999 CST -.9906
4344.8 1_3 .L_'d79 R13 -.9580 LSA 329_.2 MSA 187.0 SSA 8.1

SGI 4523.6 SG2 438.6 THA 166.10 EL1 3101.8 EL2 136.8 ALF 161.81

LAUNCH OATE SEP 13 1970

HELIOCENTRIC CONIC

RL 150.52 LAL ,0(3

RP 107.97 LAP 2.75

RC 128.158 GL -38.35

PLAMET(XENTRIC CONIC

C3 14.833 VHL 3.851
LNO4 A_MTH LN_H TINE

36.77 4 30 53

143.23 13 53 19
36.77 4 30 53

143,23 13 53 19

36.77 4 30 53
143.23 13 53 19

FLIGHT TIN[ 154.00 ARRIVAL CATE FEB 14 1971

OISTANCE 446.594

LOt. 349.80 VL 26.82_ GAL -2.73 AZL 95.12 HCA 212.58 SMA 127.16 ECC .18957 INC 5.1158 VI 29.602

LOP 202.27 VP 37.613 GAP 6.66 ATP 85.69 TAL 191.82 TAP 44.40 RCA 103.06 APO 151.27 V2 35.099

GP 41.64 74L 102.26 TAP 132.12 ETS 49.39 7AE 120.95 ETE 150.15 7AC 140.20 ETC 251.99 CLPoI53.82

0LA -58.20 RAL 229.43 RA0 6567.6 VEL 11.671 PTH 2.05 VHP 6.172 GPA 23.67 RAP 240.04 ECC 1.2441

L-I T|NE INJ LAT INJ LONG |NJ RT AS_ |NJ ATMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

1647.14 40.46 41.12 107.48 136.16 4 58 L_ 1047.1 45.97 33.56

5287.66 40.4_ 244.93 107.50 136.15 15 21 26 4687.7 45.98 237.3_

1647,14 40.46 41.12 107.48 136.16 4 58 20 1047.1 45.97 33.56

5287.66 40.4_ 244.93 107.50 136,15 15 21 26 4687.7 45.9_ 237.3_

1647.14 40.46 41.12 107.48 136.16 4 58 20 1047.1 45.97 33.56

52R7.66 40.48 244.93 107.50 136.15 15 21 26 4687.7 45.98 237.38
ORBIT OETERNINATION ACCURACY

ST 2927.2 SR 890.1 SS 1059.2

CRT -.99_O CRS .9999 CST -.9896
LSA 3232.7 MSA 17_.8 SSA 9.5

ELI _(]57.1 EL2 120.5 ALF 163.22

OIFFERI[NTIAL C_CTICI_ NI0-COt_E EXECUTION ACCURACY

TOE-I .9553 TRA -.3678 TC3-4.2452 BAU ._5_ SGT 4498.1 SGR 1088,7 ,%3 263.0

R_3E .5978 _A -.03454 RC3 .BO43 fAU .05106 RRT -._Z02 _ -.9692 RTF .9306

FOE-1.3335 FRA .0B87 FC3-2.9799 6SP 14522 SC,,B 4628.0 R_3 .2219 R13 -.9353

BOE 2.0447 BRA .3696 BC3 4.3207 FSP -861 `%1 4609.2 `%2 416.0 THA 167.34

LAUNCH 0ATE SEP 13 1970 RLIC_4T TINE 136.00

H_LI(_ENTRIC CONIC 0ISTANC_ 452.542

RL 150.52 LAL .[_ LQ,. 349.B0 VL _.786 GAL -2.45 42'1. _4.51HCA 215.78 _A 126.89 ECC .19092

RP 108.01 LAP 2,64 LOP 205.49 VP 37.571 GAP 6.95 A2'P 1_5.34 TAL 190.49 TAP 46.27 RCA 102.66

RC 130.397 GL -33.07 GP 38.35 7AL IOO.78 ZAP 135.27 ETS 49.02 7A[ 122.21ETE 152.25 7AC 137.37

PLANETO_ENTRIC CONIC

C3 13.427 VHL 3._54 OLA -55._ RAL 234.77 RA0 6567.5 VEL 11.611PTH 2.03 VHP 6.076 OPA 20.04

LNO4 A2'HTH LNCH TINE L-! TINE INJ I.AT INJ I,.O% |NJ RT ASC _NJ A2NTH |NJ t|ME F_ CST TIM
39.82 50 25 1608.66 40.12 3_.04 IO9,64 132.50 5 27 13 1008.7

140o18 14 6 23 3282.23 40.13 243.84 109.66 132.49 15 34 25 46B2.2

39.82 5 0 25 1608.66 40.12 _6.04 109.64 132.50 5 27 13 1008.7

140.18 14 6 23 3282.25 40.13 243.84 109.66 132.49 15 34 25 46_2.2

39.82 5 0 23 1608.66 40.12 _.04 109.64 132.50 5 27 13 1008.7

140.18 14 6 23 5282.25 40.13 243.84 IO9.66 132.49 15 34 25 4682.2

01FFCRENTIAL CORRI[CTIONS MI0-COURS4[ EXECUTION ACCURACY

T06-1.8261 TR4 -.2407 TC3-4.8449 6/_J ._17 `%T 4604.9 SGR 1016.2 `%3 270.3

ROE .5163 RRA -.0631RC3 .BO77 FAU .05173 RRT -.91M RRF -._!3 R1T .9493

F0£-1.200_ FRA .1947 FC3-3.3355 6SP 14822 S,GB 4715,7 1_3 .2114 R13 -.9531

BO£ ! .8976 _RA .2488 BC3 4.9118 FSP -887 `%1 4698.9 ,%2 397.8 THA 16_i.48
I

ARRIVAL GATE FEB 16 1971

INC 4.5121 Vl 29.602

APO 151.11 v2 35.086

ETC 253.42 CLP-154.94

RAP 240.51ECC 1.2210

INJ 2 LAT INJ 2 LONG
45.24 28.08

45.25 235.88

45.24 28.08

45.25 235.88

45.24 28.08

45.25 235.88

ORBIT DETERMINATION ACCURACY

ST 2864.3 SR _09.1 SS 989.5

CRT -.9908 CRS .9996 CST -.9879

LSA 3131.7 MSA 172.4 SSA 11.1

ELI 2974.5 EL2 105.4 ALF 164.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970_

LAUNCH C4T[ S4EP 13 1970 FLIGHT TINE 158.0£/

HELIOCENTRIC CONIC CISTANC[ 458.474

RL 150.52 LAL .0(_ LOL ]49.H.q VL 26.744 G4L -Z.16 AZL 94.00 PiCA 218.98 S,NA 126.61 £CC

RP tO_1.05 L4P 2.51 LOP 20/4.71 VP 37,529 GAP 7.2] AZP 86.89 TAL 189.1] TAP 48.11 RCA

RE 132.627 GL -]1.92 GP 35.43 Z4L 98.95 lAP 138.|4 ETS 48.71 ZAE |21%18 ETF" I54.22 ZAC
PLANE TOCENTRIC CONIC

E] 12.404 VML ].GZZ CLA -5].21 RAL 2]9.8] RAD 6567.5 VEL 11.567 PTH 2.02 VHP 6.03] CP4

LNO4 A2'NTH LN(H TIE L-| TINE INJ LAT INJ LONG INJ RT A.f_ INJ AZNTH INJ TINE

42.86 5 29 19 1572.96 :t9.41 31.21 111.91 I29.19 5 55 _2
137.14 14 17 52 _28_,.P2 39.42 Z43.22 111.92 1Z9.18 15 45 56

42.86 5 29 19 1572,98 ]9.4I 31.21 111.91 I29,19 5 55 32

137.14 14 17 52 5283.82 39.4Z 24).L_ III.�Z 129.18 15 45 56

42.86 5 29 19 1572.98 39.41 31 .21 111.91 129.19 5 55 32
137.14 14 17 52 5283.82 39.42 Z4].Z"Z 111.92 129.1,41 15 45 56

CIFFE_ENTIAL CORRECTIONS NIC-COURSE E_CUTION ACCURACY

TCE-1.6967 TRA -.!112 TC3-5.4022 8AU .9055 SGT 4710.6 _ 950.9 $6] 274.1

WE .4510 I_q'A -.0,q44 RE3 .7946 F4U .05166 I;WT -.9121 _ -.9§14 RTIr .9487

FCE-I .D593 FR4 .2957 FC3-3.6054 8,_ 15149 _ 4805.6 _3 ,1959 RI3 -.9517

80[ I .7556 _A .1396 8C3 5.4604 Ir._o -g03 $61 4790.3 _ 383.3 THA 169.50

LAUNCH D4TE SEP 13 197{3 FLI_T TINE |60.00

HIELZOCENTRIC CONIC 0IST4NCE 464.390

RL 150.52 L4L .00 LOL 349.tl0 VL Z6.701 G4L -1.86 AZL 93.55 PiCA 222.18 SNA

_o 108.09 LAP 2.38 LOP 211.92 VP 37.487 GAP 7.52 A_I'P 87._7 TAL 187.76 TAP

RE 134.8SO GL -28.90 GP 31.85 ZAL _:,'6.82 2'AP 140.77 ETS 48.47 2,42 123.93 ET£
PLANE TO(ENTRIC CONIC

C3 11.665 VHL 3.415 DLA -50.77 RAL 244.6? R40 6567,4 VEL 11.535 PTH 2.01 VHP
LNO4 A2NTH LNCH TINE L-| TINE INJ LAT

45.92 _ 57 5_ 1538.93 _8.41

114.0B 14 27 51 5291 .98 38.42

45.92 5 57 55 1538.93 38.41

134.08 14 Z? 51 5291.96 ]8.42
45.92 5 57 55 1538.93 38.41

134,08 14 27 51 5291.9_ 38.42
01FFEI_ENTI4L COI;_IECTION$

TOE-I .5646 TRA .0251 TC_-5.8_5 8_J ._'_?_,

ROE ._984 RRA -.10]0 RC3 .7674 F4U .05090

FOE -.9155 FR4 ._J4Z FC3-3.7780 8SP 15433
13OF" 1.6145 BRA .I(_O 8C3 5.9462 FSP -907

ARRIVAL CAT[ g[8 IH 1971

.1924D INC ].9956 Vl 29.602

102.25 APO 150.97 V2 }5.074

|34._6 ETC 254,59 CLP-156.08

16.75 RAP 241.20 ECC 1.2041

PO CST TIN |NJ 2 LAT INJ 2 LONG

973.0 44.16 22.98

4683.8 44.16 2]4.98

973.0 44.]6 22.98
4683.8 44.16 234.98

97].0 44.16 22.98

468)._ 44.16 234.98

ORBIT DETERNINATION ACCURACY

ST 2764.1 SR 737.1 SS 907.9

CRT -.9919 CRS .99H7 CST -.9H5_

LS4 2996.6 NSA 167.D SSA 12.9

ELI 2859.3 EL2 90.7 ALF 165.17

ARRIVAL CATE FE_ 20 1971

126.34 ECC .19402 INC 3.5463 Vl 29.602

49.94 RCA 101._3 APO 150.85 v2 ]5.061

I56.03 ZAC 132.65 ETC 255.59 CLP-|57.24

6.0_0 CPA 13.78 RAP 242.10 ECC 1.1920
|N_LGNG INJ RT AS(: INJ _2t4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2_.60 114.32 126.19 6 23 34 938.9 42.81 18.21

243.09 114.33 126.18 15 56 3 4692.0 42.82 234.70

26.C_ 114._2 126.19 6 23 34 938.9 42.81 18.21

243.09 114.33 126.I8 15 56 3 4692.0 42.P2 234.70

26.60 114.32 126,19 6 23 34 938.9 42.81 18.21

243.D9 114.33 126.18 15 56 3 4692.0 42.82 234.70

MIO-COURSE E_CUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4B08,0 _ 8_.2 ._ 274.7 ST 2627.6 SR 673.5 $5 817.7

RRT -.9053 _ -.9192 RTF .948| CRT -.9932 CR5 .9965 CST -.9813

SroB 48_.0 f_) .1782 R13 -.9505 LSA 2828.4 NS4 163.4 5SA 15.0

$61 4875.7 _ 373.6 THA 170.41 ELI 2711.5 EL2 75.9 ALF 165.70

L_UNC_ C4T[ SEP 13 1970 FLIGHT TINE 162.D0

H£LIOC[NTRIC CONIC _|STANCE 470.287

RL 150.52 L4L .0_ LOL )49.80 VL 26.659 G_L -1.54 AlL 93.15 HCA 225.38 S*4A

_P 1D8.15 LaP Z.24 LOP 215.1_ VP _7.444 GAP 7.81 AZP 87.79 TAL 186._7 TAP

RC I]7.O6] GL -26.01CP ]0.56 7AL 94.44 _AP 14).1H [iS 48.31 ZA[ 124.50 ET£
PL41_TO(ENTRIC CONIC

C3 11.149 VHL 3.]39 CLA -48.]7 RAL 249.31 RAC 6567.4 V[L 11.512 PTH 2.01 VHP
LNCH ATNTH LNCH TIE L-I TIN[ INJ L4T

48.99 6 26 27 1505.55 37.18
131.01 14 36 18 5_O6.61 37.19

48.99 6 26 27 1505.55 37.18

131.01 14 36 18 5106.61 37.19

48.99 6 26 27 15{15.55 37.1_

131,01 14 36 18 5_06.61 37.19
CIFFERI[NTIAL CORI_ECTIONS

TCE-1.4318 TRA .1665 TC3-6.3194 8AU .9482

RC:E .3567 _A -.1190 RC3 .7312 FAU .04968

FCE -.7752 FR4 .4872 FC3-3,8577 _SP |573_
8CE 1.4755 8R4 .L_q47 8(3 6._616 FSP -_6

LAUNCH CATE SEP 1] 1970

HELIOCENTRIC C_IC

150.52 LAL .(30

RP 108.17 LAP 2.09

RC 139.266 GL -23.23

PLAN[TOCENTRIC CONIC

C_ ID._!7 V_L ].ZR9

LN_H A2_MTH LN_H TIN[
52.12 6 55 13

127.88 14 43 6

52.12 6 55 13

127.88 14 43 6

52.12 6 55 13

127.88 14 43 6

4RRIVAL CATE FEB 22 1971

126.07 [CO .19577 INC 3.1494 Vl 29.602
51.74 RCA 101.39 APO 150.75 V2 35.047

157.69 Z_C 130.71ETC 256.45 CLP-158.38

LOL 349.80 VL
LOP 218.34 VP

GP 28.53 2AL

6.058 CPA |1.08 RAP 243.16 ECC 1.18_5

INJ LON_ INJ RT AS_ INJ A?NTH INJ TIN| PO CST TIN INJ 2 LAT INJ 2 LONG

22.15 116.90 12_.50 6 51 _3 905.6 41.28 15.69

245.49 116.90 123.49 16 4 45 4706.6 41.28 235.02

22.15 116.90 123.50 6 51 33 905.6 41.28 13.69

243.49 116.90 123.49 16 4 45 4706.6 41.28 235.02

_2.15 116.90 123.50 6 51 33 905.6 41.28 13.69

243.49 116.90 123.49 16 4 45 4706.6 41.28 2_5.02

MI0-COUR$[ E_CUTION 4C£URACY OReIT CETERMINATION ACCUR4Cv

SGT 4902.1 S6R B41.2 S_3 273.1 ST 2463.4 SR 619.2 SS 724.9

_T -.R965 _ -.9249 RTF" .9475 CRT -.9949 CRS .9914 CST -.975!

497].B 1_3 ,159_ R13 -.9494 LSA 2636.4 MSA 161.8 SSA 17.3

•f_I 4_N_,| ,_2 _k5_.3 THAl 71 .2! ELI 25)9.3 EL2 60.5 ALF 165.95

FLIGHT TINE 164.00 ARRIVAL CATE FEe 24 1971

OISTANCE 476.167

_.616 GAL -I.L_ 471. 92.79 HCA 228.57 ._4A

32.401 G4P R.JO A2'P 88.I5 TAL |84.95 TAP

91.R4 ZAP 14_.39 ET5 48.24 2AE 124.92 ET[

125.79 ECC .19767 INE 2.7943 VI 29.602

53.53 RCA 100.93 4PO 150.66 v2 35.034

159.19 ZAC 129._'_3 £TC 257.2_ CLP-159.51

8.64 RAP 244.38 ECC 1.17H_

CST TIM INJ Z LAT INJ Z LONG

871.9 39.59 9.34

4727.9 39.60 235.94

871.9 39.59 9.34

4727.9 39.60 2_5.94
871.9 39.59 9.34

4727.9 39.60 235.94

ORBIT CETERMIN4TION ACCURACY

ST 2267.8 SR 571.2 SS 629.7
CRT -.9969 CRS .9800 CST -.9644

LSA 2416.4 MSA 163.5 SSA 19.7
ELI 2338.2 EL2 43.9 ALF 165.90

OLA -45.99 RAL 253.76 R_O 6567.4 _IEL 11.498 PTH 2.(_q VHP 6.111CPA

L-I T|NE INJ LAT |NJ LONG INJ RT AS_ INJ A_4TH INJ TIN| PO
1471,86 3_,7R 17.82 119.63 I2I.OR 7 19 44

5327.87 35.79 244.42 119.6] 121.07 16 II 54

1471.86 35.7R 17.82 119.63 121.08 7 19 44

5_7.R7 35.79 244.42 119.63 121.07 16 11 54

1471.86 35.78 17.82 119.63 121.08 7 19 44

5327.87 35.79 244.42 I19.6_ 121.07 16 II 54
01FFER[NTIAL CORIECTIONS

TOE-I.2923 TR4 .31R8 TC3-6.6437 B4U .9659

I_E ._226 RR4 -.|342 RE3 ._1_7 FAU .04793

FOE -.6]90 FRA .5784 rC3-].8_64 BSP 15902

BCE 1.3320 _RA .3459 8C3 6.6790 FSP -e,_7

NI0-COUR_ £_ECUTION ACCUR4CY

S6T 4960.5 56R 795.3 $63 269.1

_T -.P4_49 R_" -.9080 RTF .9465

S66 504].6 R_3 .1412 RI_ -.9481

$61 5030.2 562 _g6.7 THA 171.9!
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH 0ATE .T_P 13 1970

HELIOCENTRIC CONIC

RL 150.52 LAL .0O

RP 108.21 LAP 1.94

RC 141 .459 GL -Z0.57

PLAN[ TOCENTRIC CONIC

C3 10.641 VHL 3.262

LNO'I ATNTPI LNCH TIN[

55._O 7 24 25

|24,70 14 48 3

55.]0 7 24 25

124.70 14 48 3
55.30 7 24 25

124.70 14 48 3

FLIGHT TIME 166.00 ARRIVAL DATE FEB 26 1971

OISTANCE 482.028

LOt. 349.80 VL 26.573 6AL -.88 ATL 92.47 HCA 231.77 SNA 125.52 ECC .19972 INC 2.4728 VI 29.602

LOP 221.54 VP 37.358 GAP 8.39 ATP 88.47 TAL 183.52 TAP 55.29 RCA 100.45 APO 150.59 V2 35.02!

GP 26.72 7AL 89.08 ZAP 147.41 ETa 48.26 7AE 125.24 ETE 16G.53 ZAC 127.50 ETC 257.95 CLP-160.61

DLA -43.64 RAL 258.04 RAO 6567.4 VEL 11.490 PTH 2.00 VHP 6.185 DPA 6.42 RAP 245.73 ECC 1.1751

L-[ TIME INJ LAT INJ LONG INJ RT ASC JNJ A?MTH INJ TIN([ PO (ST TIM INJ 2 LAT INJ 2 LONG

14_6.85 34.23 13.52 122.50 118.91 7 48 21 836.8 37.78 5.07

5356.21 34.24 245.93 122.51 118.90 16 17 19 4756.2 37.79 237.A8

1436.85 34.23 13.52 IL_Z.S0 118.91 7 48 21 836.8 37.78 5.07

5356.21 34.24 245.93 1_Z.51 118.90 16 17 19 4756.2 37.79 237.48

1436.85 34.23 13,5Z I_._0 118.91 7 48 21 836.8 37.78 5.07

5356,21 34.24 245.93 122.51 118.90 16 17 19 4756.2 37.79 237.48

DIFFERENTIAL CCRI_CTION$ NI0-C(_LM$1E EXECUTION ACCURACY CRSIT OETERNINATION ACCURACY

TOE-1.1555 TRA .4737 TC3-6.8942 8AU .98_0 SGT 506_.7 _ 7_q.3 ._3 _II.5 ST ¢°063,0 SR 532.8 SS 544.5

ROE .2970 RRA o.1473 RC3 .6416 FAU .04617 RRT o.8725 I_F -.8896 R'rF .9465 CRT -.9985 CRS .9573 CST -.9482

FOE -.5100 FRA .6599 FC3-3.7565 6SP 16175 $_ 5123.2 1_3 .1216 RI3 -.9477 LSA 2192.7 NSA 167.9 SSA 22.2

602 1.1931 _'A .4961 8C3 6.9'240 FSP -875 SG| 5110.0 S_.a2 _7.4 THA 172.52 ELI 2110.5 EL2 27.9 ALF 165.54

FLI_4T TINE 168.00 ARRIVAL DATE FE6 28 1971

HELI_XENTR|C CONIC 0ISTANCE 487.B_

1_O.52 LAL ,00 LOL 349.BO VL _.530 GAL -.53 ATL 92.J8 H(.A 234,96 SNA 125.25 [CC .L_3194 INC 2.1786 Vl 29.602
RP 108.25 LAP 1.78 LOP 224.74 VP 37.315 GAP 8.68 A2'P 88.75 TAL 182.08 TAP 57.04 RCA 99.96 APO 150.55 v2 35.008

RE |43.643 GL -18.04 GP 25.11ZAL 86.19 ZAP 149.28 ETa 48.39 ZAE 125.48 ETE 161.74 /AC 126.17 ETC 258.63 CLP-161.70

PLANETOCENTRIC CON|C
C3 10.606 VHt. 3.257 0LA -41.31 RAL 282.15 RAO 6567.4 VlEL 11.489 PTH 2.00 VHP 6.275 DPA 4.40 RAP 247.20 ECC 1.1745
LNO,,I A_ITH LNCH TIME L-I TINE INJ LAT INJ _ INJ RT A$C |NJ A2'NTH INJ T]NE PO CST TIM INJ 2 LAT INJ 2 LONG

58.56 7 54 _ 1399.35 32.58 9.16 125.50 116.95 _ 17 41 799,4 35.90 .77

121.44 14 50 53 5392.35 32.59 248.07 125.50 116.94 16 20 46 4792.4 35.91 239.68

58.56 7 54 ,3"Z 1399.35 32.58 9.16 125.50 116.95 8 17 41 799.4 35.90 .77

121.44 14 50 53 5392.35 32.59 248.07 125.50 116.94 16 20 46 4792.4 35.91 239.68

58.56 7 54 _ 1399.35 32.58 9.16 125.50 116.95 8 17 41 799.4 35.90 .77

121.44 14 50 53 5392.35 32.59 248.07 J25.50 116.94 16 20 46 4792.4 35.91 239.68

DIFFERENTIAL CCRI_CTIONS NIO-COJR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T02-1.0164 TRA .6356 TC3-7.0471 8AU 1.0028 _T 5146.1 _ 726.2 S_3 258.6 ST 1848.3 SR 500.6 SS 469.2

ROE .2773 RRA -.1594 RC3 .5946 FAU .04418 I_T -.8578 RRF -._93 RTF .9466 CRT -.9985 CRS .9132 CST -.9226

Fog -.3927 FRA .7351 FC3-3.6061 85P 16399 _ 5197.1 1_3 _1033 RI3 -.9475 LSA 1963.4 NSA 177.5 SSA 24.4

8OE 1.0535 8RA .6553 8C3 7.0721 F$P -855 S_J 5|83.8 ,_2 370.5 THA 173.06 ELI 1914.7 EL2 26.5 ALF 164.86

LkUNO_ DATE SEP 13 1970

LAUNCH OATE SIP 13 1970

HELIOCENTRIC CONIC

RL 150.52 LAL .(30

RP 108.29 LAP 1.62

RC 145.816 GL -15.63

PLAN_TOCENTRIC C(_qlIC

C3 10.701 VHL 3.271

LN(J-I AZNTH LN_H TZM[

61.93 8 25 26

118.07 14 51 14

61.93 8 25 26

118.07 14 51 14

61.93 8 25 26

118.07 14 51 14

FLIGHT TIM[ 170.0/3 ARRIVAL CATE MAR 2 1971

DISTANCE 493.686

L_. 349.80 VL 26.487 GAL -.16 AZL 91.91 HCA 238.16 SNA 124.98 £CC .20435 INC 1.9068 Vl 29,602

LCP 227.94 VP 37.272 6AP 8.98 AZP 88,99 TAL 180.62 TAP 58.77 RCA 99.44 APO 150.52 V2 34.995

GP 23.67 ZAL 83.2| ZAP 151.01 ETa 48.63 ZAE 125.66 ETE 162.82 7AC 124.99 ETC 259.28 CLP-162.75

CLA -39.03 RAL 266.09 RAO 6567.4 VEL 11.493 PTH 2.00 VHP 6.380 0PA 2.55 RAP 248.7H ECC 1.1761

L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ A2'NTH INJ T|NE PO CST TIH INJ 2 LAT INJ 2 LONG

1357.92 30.85 4.65 128.6_ 115.19 8 48 4 757.9 33.97 356.3A

5437.42 30.86 250.g0 128.61 115.18 16 21 51 4837.4 33.98 242.58

1357.92 ]0.85 4.65 128.60 115.19 8 48 4 757.9 33.97 356.54

5437.42 30.86 250.90 128.61 115.18 16 21 51 4837.4 33.98 242.58

1357.92 30.85 4.65 128.60 115.19 8 48 4 757.9 33.97 356.34

5437.42 ]0.86 250.g0 128.61 115.18 16 21 51 4837.4 33.98 242.58
NI0-(XXI_XE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

._T 5246.0 SGR 70_.4 S_3 252.9 ST 1654.0 SR 478.6 SS 414.2

RRT -.8444 I_ -.8492 RTF .9493 CRT -.9940 CRS .8473 CST -.8939

5292.8 Iq23 .0813 RI3 -.9500 LSA 1760.7 USA 189.0 SSA 26.0

$61 5279.6 $G2 373.9 THA 173.52 ELI 1721.1 EL2 50.2 ALF 163.94

FLI_PIT TIN[ 17_.00 ARRIVAL DATE MAR 4 1971

DIFFER1ENTIAL CORRIECTIONS

TOE -.8901 TRA .7899 TC3-7.1558 8AU 1.0L_N_

ROE ,Z653 RRA -.1681RC3 ,5588 FAU ,04271

FOE -.2986 FRA .7912 FC3-3,4554 B6P 17046
BOE .9288 BRA .8076 8C3 7.1776 FSP -871

LAUNCH DATE S_P 13 1970

HEL|O(ENTRIC CONIC

RL I_0.52 LAL .0(3
RP IO8.33 LAP 1.45

RC 147.979 GL -13.35

PLAN[T_ENTRIC CONIC

C3 10.922 _ 3.305

LNO4 A2'MTH LNCH TIME

65.46 8 58 10

114.54 14 48 35
65.46 8 58 10

114.54 14 48 35

65.46 8 58 10

114.54 14 48 35

OIFFERIENTIAL CORRECTIONS

TOE -,7289 TRA .9833 TC3-7.07_N_ 8AU 1.0_453

ROE .2496 RRA -.1835 RC3 ._22 F_U .03997

FOE -.17P0 FRA .8734 FC3-3.IC_q2 BSP 1_911

8DE .7705 8RA 1.0002 8C3 7.0974 FSP -817

DISTANCE 499.485

LOL 349.80 VL 26.444 GAL ._Z AZI. 91.65 HCA 241.35 SlAA 124.72 ECC .20694 INC

LOP 231.13 VP 37,L:_9 GAP 9.28 A2P 89.21 TAL 179.14 TAP 60.49 RCA 98.91AP@
GP 22.38 2*L 80.19 Z_P 152.61 ETa 49.00 ZAE 125.79 ErE 163.78 ?AC 123.95 ETC

0LA -_.79 RAL L:_9.8_ RA0 65_7.4 _[L !1.503 PTH 2.00 VHP 6.499 OPA .87 RAP

L-I T_NE INJ I.AT INJ _ INJ RT AS_ INJ ATNTH INJ TiM[

1310.69 29.08 359.85 131.81 113.61 9 20 I

5492.98 29.09 254.53 131.81 113.59 16 20 8

1310.69 29.08 359.85 131.81 113.61 9 20 1

54_2.98 29.09 254.53 131.81 113.59 16 20 8

1310.69 29.08 359.85 131.81 113.61 9 20 I

5492.98 29.09 25A.53 131.81 113.59 16 20 8

NI0-CC_SE EXECUTION _CCUR_CV

SGT 5293.8 SGR 674.8 SC,3 245.2

I_RT o.8247 _ -.8249 R1T .9460
S_B 5336.6 R23 .0720 RI3 o.9466

S_I 5323.1 51_2 379.5 THA 173.97

1.6533 Vl 29.602

150.52 V2 34.982

259.91 CLP-163.79

250.45 ECC 1.1797

PO CST TIM INJ 2 LAT INJ 2 LONG
710.7 32.00 351 .62

4893.0 32.01 246.30

710.7 32.00 351.62
4893.0 32.01 246.30

710.7 32.00 351.62

4893,0 32.01 2A6.30

ORBIT DETERNINATION ACCURACY

ST 1422.9 SR 449.0 5S 364.3

CRT -.9774 CRS .6927 CST -.8243

LSA 1519.1 USA 224.8 SSA 26.7

ELI 1489.3 EL2 90.7 ALF 162.79
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCH DATE SEP 13 1970 FLIGHT TINE 174.00 ARRIVAL DATE MAR 6 J�?l

M[LI(X(NTRI( CONIC DISTANCE S05,259

RL 130.52 LAL .00 LQ. 349.R0 VL 26.401 GAL .62 AlL 9|.42 H(A 244.54 _lA 124.45 (((

RP 108.37 LAP 1.28 LOP 234.33 VP 37.187 GAP 9.59 A7P 89.39 TAL 177.65 TAP 62.19 RCA

RC 150.132 GL -II.ZO GP 21.22 7AL 77.15 TAP 154.10 (TS 49.49 ZA( 125.88 (T( 164.64 ZAC

PLANE TOC(NTR lC CONIC

C3 11.268 VHL 3,357 CLA -3d.61 RAL Z73.46 qtAD 6567.4 V(L 11.518 PTH 2.01 YNP 6,631 0PA

LNO4 ai_NTH LNCH TINE L-| TIM( ;NJ LAT INJ _ INJ RT AS_ INJ AZNTH |NJ TINE

69.22 9 33 27 1254.50 ZT.ZB 354.51 135.08 112.17 9 54 Z!
110.78 14 42 I 5_Z.00 27.29 259.17 135.09 112.16 16 14 43

69.22 9 33 27 1254.50 Z7.ZB 354.51 135.08 112.17 9 54 21

110.78 14 42 1 5562.00 27.29 259.17 135.09 112.16 16 14 43
69.22 9 33 27 1234.50 27.28 354.5| 135.08 112.17 9 54 21

110.78 Id d| 1 554_.00 ZT._ Z)9.17 135.09 112.16 16 ]4 43
DIFF(Iq[NTIAL CORN(CTICN$ MI0-COUI_[ $')_(UTI(_I ACCURACY

TO( -.5853 TR4 1.1717 TC3,-G.9530 1_AU 1.0496 .T_T 5356.4 S_Q 656.0 SG3 Z37.9

ROE .2426 _4 -.19fl9 m:3 .AND FAU .03_ IMT -.B054 lilt -.BOZ4 RTF .9459

FOE -.OgO9 FR4 .9371 IrC3-Z.9952 OSP |7109 _ S_kD6,4 RL_ _16 R13 -.9464

80( .63_ 8RA 1.1_ _3 6.9679 IrSP -195 .%1 5_1_.6 _ _16.9 TH_ 174.34

.20974 INC 1,"150 V; 29.602

98.35 APO 150.55 VZ 34.969

12].01 ETC 260.53 (LP-164._0

-.67 RAP 252.21 (CC 1.1854

PO CST TIN INJ 2 LAT INJ 2 LONG

654.5 ]0.04 346.37

A962.0 _0.05 251.02

654.5 30.04 346.37

4962.0 30.05 251.02
654.5 ]0.04 346.37

4962.0 30.05 251.02

C_|T DETERMINATION ACCURACY

ST 1244.6 SR 431.8 SS 347.4
CRT -.9376 CR$ ._190 CST -.7796

LSA 1336.6 NSA 262.8 SSA 26.7
ELI 1309.6 EL2 142.7 ALF 161.76

LAUNCH DATE S(P 13 1970 FLII_.IT TI_ |76o_ ARRIVAL DATE MAR _ 1971

PI[LIC_ENTRIC COliC 0IST_(E 51 ! .00e

RL 150.52 L_L _0 L_L _9.£ VL _.3_! ;tL 1,04 AZL 91.19 PI_ _47.72 _i_

RP I0_.41 LAP 1.10 L_P 231.]_ VP 37,144 GAP 9.91 AZP 99.55 7AL 116.15 TAP

RC 152.879 GL --9.19 GP _0.18 7AL 74.13 2'AP 155.4p (TS 50.11 7NE 1Z5.94 ('rE
PLANE TO¢irNTR| C C_NIC

C3 11.741 VNL 3.4_ _ -3_.49 R_L _76._ _ _?.4 VEL 11.5M PTH Z.0! _JP
LNCH A_TH LNC_ TINE L-I TINE INJ L4T |NJ

73.37 10 12 5,?. 1104.01 Z_.4_ _41_.L_

106.63 14 Z9 545 _149.61 L_.49 Lq$5.115

73.37 10 18 52 1184.01 L_.4_ _AS.L_

106.63 14 29 56 _649.61 Z_.49 _.16

110.00 13 29 49 _453_._M$ 19.37 _?$.40
IIO.DO 16 IZ 10 3334.50 31.93 _43.0_

0 IFFEI_ENT][AL _J_IEI_C TI(:N_

T0( -.43_ TR_ ! ._ TC3-6._[_ _ 1o0634
RD[ .2375 8R4 -._ NC3 .41_ F_K/ .035_1

F0£ -.0075 FRA ._JG5 FC3-_.61_ 89P 17314

BOE .A976 BRA I ._8_ 8¢3 6.7747 FSP -Tt3

184.19 (CC .21277 INC 1.1892 Vl 29.602
63.88 RCA 97.77 APO 150.61 v2 34.956

165.41 7AC ILPZ.18 ETC 261.14 CLP-165.79

6.774 DPA -2.08 RAP 2_4.04 ECC 1.19_2
INJ RT A_ ;NJ AZMTff INJ TINE PO C$T TIN INJ 2 LAT INJ 2 LONG

IM.4Z 110.07 10 32 36 584.0 28.09 340.20

IM.AZ 110.06 16 4 6 5049.6 28.09 257,10

1_.4_ 110.87 10 3_ 36 584.0 ZB.09 340.20

I_.AE 110.86 16 4 6 5049.6 28.09 257.10

IH.3G 118.73 15 7 5 5235.4 25.05 269.20

140,65 |O_.gO | 7 dl d 4134.3 33.38 234.15

NIO-COURg(()IKCUTIOIACL'URACY _IT DETERNXNATION ACCURACY

SGT 5417._ SCd_ 639.0 SG3 230.6 ST 1102.3 SR 416.0 SS 3A8.3

-.7954 _ -.7793 RI1F .9460 CRT -.8552 CRS .3182 CST -.7598

SG8 _455.5 _ .OSO_ R13 -.9464 L.T_ 1188.2 NSA 311.1 SSA 25.9

SGI 544|.33GZ )93.0 THA 174.67 _LI 1160.2 EL_ L_14.9 ALF 161.51

LAUINC_ 0ATE _P 13 1970 FLIGHT TIN( 178.00 ARRIVAL DATE MAR 10 1971

P_LI(XENTRIC CONIC DISTANCE 516.7}0

RL 150.52 LAL .00 LOL 349.80 VL _6.316 GAL 1.47 ATL 90.97 _4CA 250.91 S_A

RP 108.A5 LAP .9_ LGP Z40.70 VP 37.102 GAP 10.23 ATP 89.68 TAL 174.65 T_P

RC 1_4.408 GL -7.31GP 19.24 7AL 71.15 lAP 156.78 (TS 50.88 7A( 125.99 ETE
PLAN(TOCENTRIC CONIC

C3 12._47 VI4L 3.51A DLA -]0.44 RAL _B0.14 RA0 6367.3 _I_L 11.564 PTH 2.02 VHP

LNO4 A2_4TH LN_H T|N( L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ ATNTH

78.33 11 0 26 1003.97 23.70 340.13 141.80 109.69

101.67 14 8 22 5768.88 23.71 273.46 141.80 109.67

78.33 11 0 _ 10_3.97 23._0 _10.13 141.80 109.69

101.67 14 8 22 37_.8_ 23.71 273.46 141.80 109.67

110.00 13 4 0 683.46 14.73 31_.]I_ 137._9 121.L_O

110.00 17 3 58 3219.39 33.33 234.42 144.50 97.96

123.93 ECC .21603 INC .9736 Vl 29.602

65.56 RCA 97.16 APO 150.70 v2 34.943

166.09 7AC 121.42 ETC 261.75 CLP-166.76

0 IFFERI[NT IAL CORIq[C T IONS

TO( -.28_ TRA ! .370_ TC3-6.5101 8AU 1.0763

•23A9 RR4 -.Z'_4 RC3 .3742 Ir/_J .03339

FD( .OGT_ IrRA 1.050G FC3-Z._411 0SP 17517

.3720 BRA 1.38_. BC3 6.SLR_ FSP -731

NI0-COUR_[ (_CUTIOd 4CCURACY

SGT 5475.2 _Q 624.Z SG3 ZZ3.1

RRT -.7671 _ -.7563 RTI r .9463

S_B 5510.71_3 .0413 RI3 -.9466

•%1SA_NS.2.%Z _J_.9 TN_ 17A.98

6.929 DPA -3.36 RAP 255.94 ECC 1.2032

INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

11 18 32 486.0 26.17 332.15

15 44 _ 5168.9 26.1_ _65.48

11 18 32 486.0 26.17 332.15

|5 44 30 516_.9 26.18 265.48

13 15 23 83.5 18.76 299.52

18 30 fir 4619.4 34.09 225.26

ORBIT DETERMINATION ACCURACY

ST 1_17.1SR 403.0 SS 364.0

CRT -.7141CRS .134_ CST -.7867

L_ 1095.3 NSA 359.3 SSA 24.8

ELl 1060.0 EL2 270.7 ALF 163.06

LAUNCH DATE SEP 13 19"r0 FLIGHT TINE IBO.OD ARRIVAL CAT( MAR 12 1971

I"_L I(XIrNTRI C CCNIC

RL 150.52 LAL .00

RP lO_.A9 LAP .74

I_ 156.530 GI. -3.37

PLANE TOC(NTR I C _ONIC

C3 13.093 _ 3.618

LNCH ATI4TH LNCH TIN£
86.83 12 _0 5

93.17 13 13 Z_

100.00 IZ 51 0

100.00 15 23 8

110.00 1_ 48 A5

II0.00 17 43 3Z

0I STde_(E 5ZZ.4ZA

LOL 349.B0 VL 26.273 GAL 1.92 AZI. g0.77 NCA 254o09 SlAA

LCP Z43.89 VP 37.061 _P 10.57 ATP 89.79 TAL 173.13 TAP

GP 18.40 7N.. f_.Z4 ZAP 158.00 ITS 51 .ftl 7NE 176.01 ETE

123.67 ECC .21955 IN_ .7663 Vl 29.602

67.Z2 RCA 96.52 APO 150.82 v2 34.931

166.71 7AC 120.74 ETC 262.35 CLP-167.71

01--4 -ZB.48 RAL _3.Z3 _ 6567.5 _EL 11.597 PTH _.03 _ 7.093 0PA -4.53
L-I TIN[ INJ LAT _NJ l.a_ [NJ RT AS_ INJ AZNTH INJ TINE PO CST TIM

_Z.50 21.96 3Z4.43 14fl.ZJ 108.61 lZ 34 47 282.3

709.65 21.97 311.80 145._ ]08.59 13 23 12 109.7

781.91 16.50 314.77 1AZ.89 115._ 13 4 2 181.9

$$73.3_ 27._I L_0.15 146.92 101.86 16 38 1 A973.3

78_.M 10.93 312.14 139._ I_'Z.S9 13 1 5A 189.0

513_.02 33.94 _._ 147.9G 94.34 19 9 31 4339.0
DIFFERENTIAL CGRR_C T|CN.q

TO( -.1372 TR4 1.7848 TC3-6.Z061 8AU 1.01179

ROE .2343 RR4 -.2331 RC3 .3366 FAU .03127

F0( .1336 FR4 1.1031 FC3-2.0G74 _SP 1771Z

.Z715 8R4 IJOD0 0C3 6.2153 IrSP -P_

NI0-COJR_ £NECUTION ACCURACY

.%T 53_7._ .%R 611.0 .%3 215.7
NRT -.7475 NNF -.7337 RTF .9463

.%4_ 5_1._ RZ3 .0337 RI3 -.9467

.%1 55a6.e s_ 40_.4 TNA 173.23

RAP 257.9_ (CC 1.2155

INJ 2 LAT INJ 2 LONG
2A.30 316.53

24.31 303.89

19.77 307.50

2R.99 251.60

15.15 305.58

3A.17 218.99

CRSIT DETERMINATION ACCURAC_

ST _7.9 SR 391.R SS 389.4

CRT -._193 CRS -.0169 CST -._A32
LSA 1070.1MSA 39A.1 SSA 23.5

ELI 1021_.9 EL2 327.3 ALF 167.13
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 1970

LAUNCH DATE SEP 1] t970 FLIGHT TIME |82.00 ARRIVAL OATE MAR I4 1971

HELIOCENTRIC CONIC DISTANCE 528.083

RL |50.52 LAL .G(_ LOL 349.80 VL 26.231 GAL 2.40 AZL 90.$7 HC4 257.27 .S144

RP 108.53 LAP .55 LOP 247.07 VP 37.0_0 GAP 10.92 AZP 89.88 TAL 171.61 TAP

RC 158.641GL -).97 GP 17.63 7AL 65.42 7AP 159.13 ETS 52.89 ZAE 126.02 ETE
PLAM[T_ENTRIC CONIC

C3 1).9_ VHL ].740 DLA -26.60 RAL 286.16 RAO 6567.6 VEL 11.635 PTH 2.04 VHP 7.27) DPA -5.60 RAP 259.92 ECC 1.2302

LNO4 ATMTH LNCH TIME L-I TIN[ ;NJ LAT INJ L_ [NJ RT A._ INJ AZ_4TH INJ TZME PC) C$T TIN ]NJ 2 LAT INJ 2 LONG

90.OO JJ 32 3 ID93.27 14.32 336.6,? |46.25 1J4.69 11 50 16 493.3 17.53 329.42

90.OO 14 24 44 5815.61 26.46 277.70 1_.O.34 100.48 16 I ]9 5215.6 27.64 269.23

100.OO 12 22 28 930.43 11.99 323.49 14S.07 117.59 12 37 59 330.4 15.59 316.55

I(X).00 16 17 0 5453.69 29.01 251.52 150.80 97.53 17 47 53 4853.7 29.75 242.80

110.OO 12 38 3(3 680.13 7.55 317.03 142.42 123.44 12 53 10 280.1 11.90 310.6]

110.OO 18 17 18 5076.75 34.16 L_3.37 151.27 91.48 19 42 5 4A76.7 ]3.98 214.13

DIFFERENTIAL CORRECTIONS NIO-CCURS[ EXECUTICN ACCURACY OReIT DETERNINATZON ACCURACY

TOE -.0061 TRA 1.9_S TC3-5.9"ZSO BAU 1.1103 ,%T 5590.1S_R 600.7 .%3 208.1 ST 1029.7 SR ]85,9 55 408.6

RO_ .2383 RRA -.2434 RC3 .3100 FAU .OL_ RRT -.7_ _ -.7135 RTF" .9489 CRT -.3324 CR5 -.1146 CST -.8969

FOE .18Z9 FRA 1.1_89 FC3-1.8605 6SP 184,22 .%6 5622.3 RZ3 .0251 RI3 -.9491 LSA 1100.7 MSA 405.2 SSA 22.0

BOE .2383 ERA 2.OO14 8C3 5.9361FSP -737 SGI _(_7.3 _ 40_.4 THA 175.49 EL1 1038.7 EL2 360.8 ALF 171.92

123.42 ECC .22336 INC .5656 Vl 29.602

68.88 RCA 95.85 APO 150.98 V2 ]4.919

167.27 ?AC 120.11 ETC 262.96 CLP-168.64

LAUNCH DATE SEP |3 1920 FLI_4T TII_ 184.00 ARRIVAL DATE MAR 16 1971

HELIOCENTRIC OONIC

RL 150.52 LAL .00

RP IO8.56 LAP .37

RC 16(3.740 GL -2.50

PLANETOCKNTRIC CONIC
E3 15,053 VHL 3.880

LNO_ A;'NTH LNCM TINE

gO.OO II 6 17

gO.OO 15 12 36

100.00 12 5 27

100.OO 16 56 8

110.O/3 12 31 13

II0.00 18 46 51

0ISTANCK 333.714

LOL 349.80 VL 26.189 GAL 2.89 AZL 90.37 HCA 260.45 5mAA
LOP 250.25 VP _.979 GAP 11.27 ATP 89.94 TAL I70.08 TAP

GP 16.93 Z_M. 62.68 ZAP 160,19 £TS 54,J5 7_ 126,03 KTE

123.17 ECC .22748 INC .3700 Vl 29.602

70.53 RCA 95.15 APO 151.18 V2 34.907

167,76 7AC 119,54 ETC 263,57 CLP-169,56

OLA -24.BZ RAL 280.93 RAO 6567.6 VI[L 11._1PTH 2.05 VHP 7.464 OPA -6.56 RAP 261.99 ECC 1.2477

L-I TINE INJ LAT INJ _ INJ RT AS(: INJ AZ14TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1234.40 10.15 344.89 148.65 116.58 11 26 52 634.4 13.64 ]]7.95
5706.97 27.57 269.94 154.13 96.74 16 47 43 5107.0 28.21 261.34

1043.43 8.35 329.91 147.69 118.81 12 22 _0 443.4 12.14 ]23.16
5373.16 29,59 245,6J |54,36 94,47 JR _5 41 4773,2 29,89 236,82

962.58 4.44 321.58 145.29 123.93 12 47 16 362.6 8.86 ]15.08

5026.78 34.17 219.47 154.53 89.17 21J 10 38 4426.8 33.68 210.26

CRBIT DETERNINATION ACCURACY

ST 1126.7 SR 374.9 SS 446.4

CRT -.1242 CR5 -.2168 CST -.9403

LSA 1203.9 MSA 399.2 SSA 20.9

ELI 1127.8 EL_ ]7|,6 ALF 177.35

OIFFERENTIAL CCRlq[CTIONS

TOE .1655 TRA 2.2379 TC3-5.5113 BAU 1.1104

_OE .23gO RRA -.2587 RC3 .2711FAU .02736

FOE .2500 FRA !.1974 FC3-1.5738 8SP 18184

BDE .2907 BRA Z.75286C3 5.5179 F,_ -692

NI0-C(_URSI[ EXECUTION ACCURACY

S_T 5621.9 ,TK,R 588.1 SG3 _01.2

RRT -.2094 RRF -.6910 RIT .9476

$68 5652.6 R_3 .0215 R13 -.9477

.%1 5637.5 .SG_ 413.4 THA J75.7Y

LAUNCH 04TE SlIP 13 1970 FLIGHT TIE 186.00 ARRIVAL _ATE MAR 18 1971

HELIOCENTRIC CONIC DISTANCE 539.306

RL 150.52 LAL .00 LOL 349.80 VL 26.148 GAL 3.41 AZL 90.18 HCA 263.63 S_AA 122.92 ECC .23193 INC .1779 Vl 29.602

RP JOS.(_O LAP .|8 LOP 253.42 VP .36.939 GAP I1.65 AZP 89.98 TAL 168.55 TAP 72.I8 RCA 94.41 AFrO 151.42 V2 34.896

RC 162.826 GL -I.15 GP 16.30 ?AL 60.06 TAP 161.19 ETS 55.60 ZAE 126.02 ETE 168.21 ?AC 119.00 ETC 264.19 CLP-ITD.4T

PLANETO_ENTRIC CONIC

C3 16.296 VHL 4.037 DLA -23.13 RAL 291.55 RAD 6567.7 VlEL 11.734 PTH 2.07 WlP 7.667 OPA -7.44 RAP 2§4.10 ECC 1.2682

LNCH A_MTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 10 _O 5 1345.34 6.71 351.23 151.38 117.57 1! 12 30 7A5.3 10.35 ]44.44
90.00 15 49 41 5631.89 28.05 264.50 157.67 94.06 17 23 33 5031.9 28.32 255.85

]00.00 11 53 ,10 1140.09 5.15 335.29 |_0.53 119.49 12 12 40 540.1 9.04 328.66

100.(30 17 28 47 5312.38 29.82 241.10 157.78 92.11 18 57 19 4712.A 29.80 232.30

llO.OO 12 25 55 1038.96 1.52 3Z5.37 148.28 124.15 12 43 14 439.0 5.99 319.14

110.00 19 13 1 49tl6.27 ]4.09 216.3! 157.76 87.30 _ 36 7 4386.3 33.34 207.15

DIFFERENTIAL CORRI[CTIONS NID-CCURSI[ _X[CUTIOI ACCURACY ORBIT OETERtAINATIC_I ACCURACY

TOE .3278 TRA-2.4881TC3-5.11_0 8AU 1.11_6 SGT 5658.4 StIR 577.1 SG3 194.4 ST 1248.6 SR ]66.8 SS 477.9

_E .2426 RRA -.2726 RC3 .2394 FAU .02526 RRT -.69OZ _ -.6703 RTF .9476 CRT .0307 CRS -.2857 CST -.9655

FOE .3041 FRA 1.2465 FC3-1._4_O BSP 1SLY'Z7 _ _o87.8 _ .0175 R13 -.9477 LSA 1332.1NSA ]83.7 SSA 19.8
BOE .4078 8RA 2.3030 BC3 5.1206 FSP --664 $6| 5672.5 _. 416.5 THA 175.95 EL1 1248.7 EL2 366.6 ALF .57

LAUI_H 0ATE S_P 13 J970 FLI(_4T TIN[ JBS,(]O ARRIVAL DATE NAR 20 1971

HELIOCENTRIC _IC

RL 150.52 LAL .00

I_ 108.63 LAP °.01
RC 164.9OO GL .07

PLAN[T(_ENTRIE CONIC

C3 17.739 VHL A.212
LNO4 A;_ATH LNCH TINE

90.00 10 3_ 35

gO.DO 16 20 53

I00.00 11 4_ 2

100.OO 17 57 7

]I0.OO 12 22 2

JJO.DO J9 36 36

Ol ST_4QE $44.B_6

LOL 349.80 VL Z_S.|O_S 6AL 3.95 AZL 89.99 _ 266._0 S_A

I.CP 256.60 VP 36.899 GAP 12.04 AZP gO.00 TN. 167.02 TAP

GP 15.72 7AI.. 57.53 7AP 162.12 ETS 57.23 ZAE 126.01 ETE

122.67 ECC .2367A IN(: .01300 Vl 29.602
73.82 RCA 93.63 APO 151.71 v2 34.885

168.62 _AC 118.30 ETC 264.80 CLP-171.]6

OLA -21.54 R4L _,_ R,_O 6567.7 _L 11.7_5 PTH 2.09 WP 7.885 OPA -8._2

L-I TINE INJ I.AT INJ _ INJ RT ASC INJ AZt4TH INJ TIME PO CST TIM
1441.I'_ _.66 336.62 154.30 118.10 II 2 37 841.3

5575.09 Z8.25 Z_O.36 161.11 91.99 17 53 48 4975.1

12215.81 2.ZZ 3A0.07 153.51 119.82 12 5 29 626.8

5264.76 29.89 237.57 161.15 gO.25 19 24 52 4664.8

1110.82 -I.Z3 329.12 151.35 124.16 12 40 33 510.8

495_._ 33.9_ 213.76 160.9_ 85.79 _°0 59 10 4353._

DIFFERENTIAL CQ_RI[CTIONS

TOE .48gO TRA 2.7466 TC3-4.TL=_21 _AU 1.1210

ROE .2480 RRA -.2863 RC3 .2112 FAU .02332

rOE .3515 FR4 1._9"_ FC3°1.1381B_ o 18343

BCE .5483 BRA 2.7615 8C3 4.72_ FS,° -642

NIO-Q_URSE EXECUTION ACCURACY

SGT _92.1 _ 566.4 SG3 187.7

RRT -.6715 RRF -.6_05 RTF .9480

S_B 57_.Z R_3 ,0141 RI3 -.9481

_1 5704.9 S_2 418.7 THA 176.16

RAP 266.26 ECC 1.2919

INJ 2 LAT INJ 2 LOnG
7.39 349.93

28.23 251.69

6.18 333.51

29.61 228.77

3.27 322.92

33.00 204.65

ORBIT OETERNINATION ACCURAC_

ST 1381.6 S_ 3{_.1 SS 505.6
ERT .1457 CRS -.]367 CST -.9797

LS_ 1469.5 _SA 366.7 SSA 18.7

EL1 1382.7 EL2 355.9 ALF 2.3]
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)
|

LAUNCH OAT[ S£P 13 1970 FLIGHT T|M[ 190.00 ARRIVAL DATE

H£L|OCENTRIC C(_I]C CISTANCE 550.5(_1

RL 150.52 LAL .00 LOL 549.80 VL 26.[_5 GAL 4.53 4ZL 89.B0 PICA 269.97 SM4 122.45 [CC .24196 INC .1984 V! 79.607

RP 108.66 LAP -,20 LOP 259,77 VP 56,820 GAP IZ,45 A7P 90,00 TAL 165,49 TAP 75,47 RCA 92.81 APO 152,05 V2 34,874

RC 166,_| GL 1,17 GP 15,|9 7AL 55,16 74P 162,96 £TS §9,|2 74E 125,99 FT[ 169,00 7AC 118.05 [TC 265.42 CLP-172,25
PLAI_ TOCI[NTR| ¢ CON|C

C3 J9,406 VHL 4,405 01_4 -20,04 RAL 296,35 RAO 6567,8 VI[L J1,865 PTH 2,|0 VHP 8.117 DPA -8.92 RAP 268,44 ECC ! .3194
LNCH A_ITH LNCH TINE L-I TIME IN| L&T IN| _ IN| RT ASC |NJ AZMTH IN| T|NE PO (:ST TIN IN| 2 LAT IN| 2 LONG

90,00 lO 30 0 1527,?0 ,87 1,45 157,34 118,30 10 55 27 927,7 4,65 354.81

90.00 16 48 3 5530.79 L_B.31 257.|2 164.50 90.37 18 20 14 4930.8 28.07 248.46

I_._ |1 3_ _ |306,67 -,48 _44,45 J_,_l 119,(19 12 0 16 706,7 3,50 337.92

100,00 |8 ZZ 15 5227,06 29,(17 234,76 J64,49 8(1,77 J9 49 _ 4627,1 29.38 225.99
110,(](3 JZ 19 lZ 1179,09 -3,(13 3_,69 1_1,49 123,99 J| )8 51 579,1 ,66 ))26.48

110,00 19 58 I 49_7,40 33,81 211,74 IM,ZZ (14,E0 2| 80 9 4327,4 32,69 202,68

MAR 22 1971

OIFF[RI[NTIAL O01_I[CTICNS

TOE .54/M TRA 3.0125 7C3-4.3dO9 0_J 1.1273

ROE .25flo RRA -.2994 R(3 .1(1_ FAU .02157

FOE .3927 FRA 1.3_140 FC3 -._| _ 1(15_.

.6_ BRA 3.O274 llC3 4.3449 FSP "-_5

LAUNCH 0ATE SlIP 13 1970

HEL|OC[NTR|C CC_I|C

RL 150.52 LAL .00
RP 10(1.69 LAP -.39

RC 169.007 6L £.|7

PLAN[TOCENTRXC CC_I|C

C3 Zl.326 _ 4.61S

LNO.I A2'MTH LNO4 T|I_

gO.O0 lO Z3

90.00 17 |Z lJ

100,00 || 33 ZG
J00,00 1(1 44 49

110.130 12 17 9

MIO.-O_lt_ EIEOJTION ACCURACy CI_IT DETE_INATION ACCURACY

SGT 5721.3 _ 555.7 SG3 I(11.0 ST 1513.4 SR 354.2 SS 528.8

RAT -.6533 IN" -,6516 RTF .9489 CRT .2306 CRS -.3758 CST -.9877

SI_ 5746.3i_3 ,DJ09 RI3 -.9490 LSA 1603.7 NSA 351.1 SSA 17.8

SGI 3732,9 SI_ 419,9 TNA 176,35 ELl 1515,7 ELZ 344.2 ALF 3,26

FLIGHT TINE 19'_.00 ARRIVAL 0ATE NAR 24 1971

0 | ST||NO| 555.814

LOL 349.80 VL 26.O25 5AL 5.13 ATL 69.6l HOl 273.15 SM4 I22.19 ECC .24762 IN(: .3(169 Vl 29.602
LOP 262.94 VP 36.(1_ GAP 12.(18 ATP 69.9_ TAL 163.97 TAP 77.11 RCA 91.93 APO 152.45 V2 34.86a

GP 14,71 7AL 52,89 Z,tP 163,79 ET$ 61,Z'Z ZA([ |25,96 ETIE 169,33 7AC 117,58 ETC _66,04 CLP-J73,13

-18.64 RAL Zg_.54 RA0 65457.9 VEL 11.946 PTH 2.13 VHP (1.366 DPA -9.54 RAP 270.65 £CC 1.3510

L-| TINE ZNJ I.AT |NJ I.CNG IN| RT 48_ IN| AZMTH ;NJ TIME PO C$T TIN |NJ _ LAT IN| 2 LONG

|_O7.4/! -1.70 S,_ l(0,46 11(1,27 |0 50 |0 1007.5 2,09 359,27

5496.04 Z_.30 254.M 167.87 69.09 1(1 43 4(1 4(196.0 27.(1(1 245.94

|_1.40 -).0_ _18.fl5 |59,73 119.75 1| 56 27 78| .4 .97 342.03

_197.36 29.81 232._6 167.82 (17.61 80 |1 26 4597,4 29.16 223.81

1244,44 "_,31 3116.13 157.69 |23,67 12 37 53 644,4 -I ,84 3_9,89

4307.1 32.43 Z01.15

ORO|T OI[T[RM|I_MT|ON ACCURACY

ST 1651.1 ._q 347.9 S| 552,9

CRT .2976 CRS -.4087 CST -.9924

LSA 1743.5 MSA 336.| SSA 17.0

_L| 1654,5 [L._ 331._ ALF 3.74

110.00 20 |7 56 4g07._ 33._G

DIFF[RI[NTIAL CORR_C T/Oq_

TOE .8196 TRA 3._ TC3-3.9304 _ |o|_PZ

RIX .2623 RRA *.3132 1_3 .1620 FAU .01967

FOE .434(1 FRA | .3795 Irc3 -.7_3 O_[P |BM4
BiDE .8606 8RA 3.3147 _3 3.9537 FSP --601

210.17 167.47 83.69 21 3923

xl0-(OJIl_ E_OUTION ACCURACY

(1GT 9749.9 _ 544.5 _3 174.9

-.6351 IN" -.6129 RW .9495

5771.6 R_3 .0087 RI3 -,9495

(1GI 57_6,3 S6Z 419.8 THA 116,54

L41JNCN OAT[ S_P 13 1970

HI[LI(XENTRIC CONIC

RL 150.52 LAL .00

RP 108.72 LAP -.97

RC 171.O39 GL 3.07

PLAN[TOC[NTR|C CON|C

C_ 25.530 VHL 4.851

LN(.H A_4TH LN(_H TIN[

gO.O0 10 18 10

90.00 17 33 53

IOO.(30 11 29 3O

IOO.OO 19 5 15

IIO.OO 12 |5 42

II0.OO 80 35 32

FLIGHT TIME 194,00 ARRIVAL 0ATE

DISTANCE 56| .210

LOL 549.80 VL 25.985 GAL 5.77 ATL 89.42 N(A 276.32 SMA 121.96 ECC .25377 IN( .5758 vJ 29.602

LOP 266.11 VP _6.784 GAP 13.34 4ZP 89.94 TAL 162.45 TAP 78.76 RCA 91.01 APO |5_.90 V_ 34.855

GP 14.27 7AL _0.74 74P |64.54 ITS 63.57 ZN[ 125.92 £T_ |69.65 ZAC 117.16 [TC 266.66 CLP-174.00

CLA -17.53 RAL 300.6| RA0 6_.0 _[L 12.038 PTH 2.15 _P 8.633 OPA -10.08 RAP 272.89 ECC 1.3872

L-I TINE INJ L_T INJ LONG INJ RT AS_ INJ AZI4TH INJ TIME PO CST TIN ZNJ 2 LAT INJ 2 LONG

IMZ,Z2 -4,|0 10,08 153.65 118,04 lO 46 13 1082,2 -.32 3.44

5469,03 28,26 252,60 171._ 88.10 19 5 2 4869,0 27,70 243,98

1452,04! -5,39 352.45 162,94 119,45 II 53 42 852,1 -1.43 345.91

5174,40 29.73 230.ll6 171,14 86.72 20 3l 29 4574.4 28.96 222.14

1307.32 "8.67 339,47 1_0.93 123.20 12 37 29 707.3 -4,24 533.18

489|.93 33.55 Z09,00 1'/'0.74 (13,01 21 57 4 4291.9 32.2| 200,02

M4R 26 1971

OIFFERI[NTIAL CORRECTIONS NIO-(_URS_ E_CUTIO¢ ACCURACY

TOE .9gOl TRA 3.5970 TC3-3.5_IZ _4U 1,1274 SGT 5769.0 SGR 533.0 S03 |68.(1

ROE .2710 RRA o.3263 RC3 ,1405 F_UJ ,01794 RRT -,6I'/_RIIF -,_4_ RTF ,9305 CRT .54(17 CRS -.4550

roe .4717 FRA |.4226 FC3 -.6600 BSP IB_)I S_ 57gO.61_3 .0OG7 R13 -.9506 L.S_ 1871.3 MSA 323.1

80[ 1.0265 _RA 3.6117 (1C3 3.5_39 F_IP -3_1 SG| 5?75.4 _1_ 41(1.7 TI_ 176.72 ELI 17(12.1 [1_ 320.1

LAUNON OATE S£P 13 1970 FLIG4T TIME 196.00 ARRIVAL OATE

HIELIO_[NTR|C CC_|C 0|STANO[ _6,541

RL 150.52 LAL .00 LOL 349.80 VL Z_J.945 6AL 6.44 ATL 69._ HCA 279.4(1 SMA 121.72 [CC .26045 INC .7671 Vl 29.602

RP 108,75 L_P -,76 LOP 269,|8 VP _,746 GAP 13.83 A21P _9,87 T_M. 1G0.94 T4P 80,42 RCA 90,02 APO 153.43 v2 34,846

RC 173.056 GL 3.(18 6P 13.(17 7AL 48.?0 TAP 165.23 [TS 66.19 7AE 125.(17 [TE 169.93 7AC 116.74 ETC 267.29 CLP-174.88
PLANETC_gNTR|C CON|C

C3 L_.OC_] VHL 5.105 0LA -16.|| RAiL _1_.55 RAO 6_.| _L 12.|42 PTH 2.|(1 _ (1.9|9 DPA -10.55 RAP Z75.15 ECC |.4289

LNCH ATNTH LNCH TIME L-I TIME INJ LiT INJ _ INJ RT A_K: INJ A_qTH INJ T|ME PO CST TIM |NJ 2 LAT INJ 2 LONG
90,00 |0 14 3 1732,93 "6,35 14,06 llM.(19 117.63 10 43 16 1152,9 -2,60 7,39

90,00 |7 53 3_ 5448,33 _,_D _5|.|| |74,56 (17,35 19 _4 80 4(14(1,6 27.54 242.51

100.00 II 26 E5 1319.43 -7.63 _._O IM.19 118.99 1| 51 44 919.5 -3.71 349.61

IDO.OO 19 23 51 5157.26 Z9._6 _._P 174.47 86.06 80 49 4(1 4557.3 28.79 280.89
110.00 12 14 44 |_.06 -lO.gl 342.74 164.21 |L_.60 12 37 32 768.1 -6.54 356.38

110.(30 80 52 | 4881,42 33,46 _0_.19 174.0_ 82,54 22 13 Z'Z 42(11,4 32.06 199.24

0IFFER_NTIAL CORRECT|ON_ M|0-_,(_Jl_J_ _)(EOU_T|0N ACCURACY ORBIT 0[T[RNINATION ACCURACY

TOE 1.1642 TR4 3.g0(17 TC3-3.Z'Z_3 BAll I.|Z_PJ _I_T 3_S|.Z_k_R 520.9 S_3 163.0 ST |895.7 SR 336.8 SS 590.4
ROt| .2808 RRA -.33_9 R_3 .lZ|| FAU .016211 _ -.Sg_gi_F -.3770 RllF .95|(1 CRT .3895 CR$ -.4573 CST -.9968

FOE .5062 FRA 1.4655 FC3 -.5409 _qP IMII S_ 5804.6 M3 .0051R|3 -.9fl1(1 LS_ 1989.6 NSA 311.5 S$A 15.6

_OE 1.1976 (IRA 3.9"433 _C3 3.2306 FSP -362 SG| 5789.6 S(,Z 416,5 TH4 176.90 ELI 1900.4 EL2 309.4 ALF 4.07

OROIT 0ETERNIN_TION ACCURACY

ST "'.t_7(1.0 _ 342.3 S| 572.8

CST -.9951

SSA 16.3

ALF 3.97

MAR 20 1971
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 19701

LAL_NCH CATE 54EP 13 1970 FLIGHT TI_ 198.00 ARRIV4L 0ATE NAR 30 1971

_LI(XENTRIC CONIC

eL 150.5_ LAL ,(30 L(X. 349,80 VL

RP 108,78 LAP -,94 LOP 272.45 VP

RC 175.059 GL 4.60 GP 13.50 ?AL
PLAN[TC_ENTRIC CCNIC

C3 28,962 VHL 5,382

LNC_ AZMTH LNCH TII_

90.00 I0 10 45

90.00 18 11 25

100.00 11 24 O

1(30.00 19 40 52

110.00 12 14 9

llO.O0 21 7 12

DIFFERENTIAL CCRR1ECTION$

TOE 1.3424 TRA 4.2_58 TC3-2,8945 BAU 1.1214

ROE ,2915 RRA -,35OB RE3 ,I035 FAU ,01470

FOE .5384 FRA 1.5085 FC3 -,4395 B6P 18948

BOE 1.3737 BRA 4.2903 B(:3 2.8963 FSP -346

DISTANCE 571,796

25.905 GAL 7.15 AZL 89,04 PICA 282.65 .T_4A 121.50 ECC .26774

36,712 GAP 14,35 AZP 89,79 TAL 159,44 TAP 82,09 RCA 88,97

46.79 ZAP 165.86 ETS 69.10 2AE 125,82 ETE 170,20 ?JC 116,34

INC .9618 Vl 29.602

APO 154.02 V2 34.837

ETC 267,91 CLP-175,75

0L4 -14,97 RAL 304,38 RA0 6568,2 VIEL 12,261 PTH 2,21 VHP 9,228 OPA -10,95 RAP 277,41 ECC 1.4766

L-I T|I4K INJ LAT INJ LONG INJ RT AS( INJ A_4TH INJ TIN[ 1:10 CST TIM INJ 2 LAT INJ 2 LONG

182_3,32 -8.46 17.88 I"/'0.17 117.12 10 41 6 1220.3 -4,76 11.16

5433,71 28,15 250,03 177.90 86,81 19 41 59 4833,7 27,41 241,44

1584.02 -9.74 359.83 169.49 118.40 11 50 24 984.0 -5.88 353.18

5145,24 29,60 228,70 177.79 85,59 21 6 37 4545,2 28.67 220,02

1426.92 -13.05 345,95 167.53 121.88 12 37 56 826.9 -8.75 339.50
4875,11 33.40 Z07.71 177.32 82.25 22 28 27 4275.1 31.97 198.77

NID-COUR,T_ [_CUTION ACCURACY ORBIT OETEI_41N4TIC_ ACCURACY

SGT 5791.3 SGR _08.1SG3 157.3 ST 21303.1 SR 331.3 SS 605.9

_T o,5805 _ *,3593 RT$" ,9533 CRT ,4231CRS -,4766 CST -,9979
5813,$ R23 .0038 R13 -.9533 LSA 2_97.3 Ms4 300.8 SSA 15.0

SGJ 5798.S _ 413.2 THA 177.07 ELI 2008.1 EL2 299.4 ALF 4.09

LAUNCH DATE SAEP 13 1970 FLIGHT TIME 200.00 ARRIV4L DATE 4PR 1 1971

I_LI(XENTRIC CONIC

RL 1540.52 LAL o00 _ 349.80 VL

108.80 LAP °1.1g LoP z75.61 v_

RC 177,047 GL 5,24 GP 13,16 7AL

PLAN[TOCENTRIC CON|C

(3 32.294 _ 3.683
LNC._ ATNTH LNC_ TINE

90.00 10 8 7

90.00 IB 27 48

100.00 11 22 6

100.00 19 36 28

JJO.OO J2 1_ 31

110.00 21 21 12

OIFFERENTIAL CCIRI_CTION$

TOE 1.5253 TRA 4.5796 TC3-2.5805 BAU J,JJ47

ROE .3032 RRA -.3617 RE3 .0876 F_J .01319

FOE .5689 FRA 1.3_21FC3 -.3533 8SP 19101

8DE 1.5552 BRA 4.5938 Be3 2,5820 FSP -530

01STANCE S76.964S

25._ GAL 7.91 42_. 88.84 MCA 285.81 $NA 121.27 ECC .27568 INC 1.1614 VJ 29.602
._,6T? GAP 14,90 AFP 119,(_ TAL 157,_6 TAP 83,78 RCA 87,84 APO 154,71 V2 34,829

44,_J ZAP 166.42 ETS 72._0 Z_IE 123.75 ETE 170.44 ?AC 115.94 ETC 268.52 CLP-176.63

OL_ -13.91 RAL _06.10 RAO 6_18.3 _IEL IZ.39_ PTH Z._4 VHP 9.561 OPA -11.2_ R4P 279.69 £CC 1.5315

L-I TINE INJ I._T INJ _ INJ RT AS( INJ A_4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1884,88 -10,45 21.H 173,48 116,47 10 39 32 1_84,9 -6,81 14.80

3423.81 _B.JJ 249._0 18J._4 86.45 19 58 10 4823.8 27.32 240.73

1646.17 -11.73 3,37 I72.81 117,69 11 49 33 1046.2 -7.94 356.64
5137,76 L_J,56 2_8,15 181,12 85,30 21 22 5 4537,8 28,59 219.47

1484.09 -15,O8 _49.14 170._ 121.04 12 38 _5 884.1 -I0._6 342.58

4872.60 33;38 207.52 180,62 82,14 22 42 25 4272.6 31.93 198.59
NIO-COUR_ EXECUTION ACCURACY OR1BIT DETERMINATION ACCURACY

SI(,T _7_.1 SC.R 494.5 S.G3 151.9 ST 2099.8 SR 325.8 SS 619.9

RRT -,561_ _ *._413 RTF ,9550 CRT ,4516 CR$ -.4940 CST -,9985

5817,Z _3 ,0028 RI3 -,9550 LSA 2194,3 HS4 290,9 SSA 14.4

SGJ 5802,B _G2 408,7 THA 177,24 ELI 2105,1 EL2 290,0 ALF 4.09

L_UNCH 0ATE 5_P 15 1970 FLIGHT TINE Z02.00 ARRIVAL 0AT£ _PR 3 1971

HELI(XENTRIC CONIC

RL 150.52 LAL .00

RP 108.83 LAP -I.29

RC 179.021 GL 5.82

PLANE TOCENTRIC CONIC

C3 36.124 VHL 6.010

LNCH AZNTH LNCH TINE

90.00 10 6 1

90.00 18 42 44

100.00 II 20 30

100,00 20 I0 47

110.00 12 13 48

110.00 21 34 7

DIFFERENTIAL CORRECTIONS

TOE 1.7142 TRA 4.9425 TC3-2._86_ gAG 1.1047

ROE .313_ I_RA -.3716 RC3 .0733 FAU ,01172

FOE .5983 FRA 1.59_9 FC3 -.2809 BSP 19257

8GE 1.74_0 _RA 4.9565 8C3 2.2874 FSP -516

OIST4NCE 582.037

LOL 349.80 VL 25.828 GAL 8.72 AZL 88.63 H_A 288.97 $_4A 121.05 ECC .28438

LOP 278.78 VP 36.643 G4P 15,50 AZP 89.56 TAL 156,51 TAP 85.48 RCA 86.63

GP 12.85 ZAL 43,29 24P 166,91ETS 75.81ZAE 125,67 ETE 170,67 7AC 115.55

INC 1.3671 Vl 29.602

APO 155.48 v2 34.822

ETC 269.14 CLP-177.51

CL_ -12,94 RAL 307,71 RAO 6568,4 VEL 12,550 PTH 2,27 VHP 9.922 OP_ -11.54 RAP 281.96 ECC 1.5945

L-I TINE INJ L4T INJ LONG INJ RT AS( INJ A_4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1946,96 -12.31 25.20 176.83 115.71 10 38 28 1347.0 -8.75 18.33

5418._ 28.09 248.g0 184,56 86,25 L:_ 13 2 4818.3 27.27 240.33

1706.15 -13.61 6.84 176.17 116.87 II 49 5 1106.2 -9.89 .02

3134,34 29.§4 227,89 184,44 85.17 21 36 21 4534.3 28.55 219.23

1539.69 -17.01 352._0 174.Z5 1L_.11 12 39 28 939.7 -12.88 345.62

4873,56 33._ 2'07,59 183,94 82,19 22 55 21 4273,6 31.94 198.66

NIO-COURS_ EX[CUTICN ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT _7_N_.O _ 480.1 S_3 146.6 ST 2186.4 SR 320.2 SS 632.8

RRT -,5418 _ -.5227 RTF .9569 CRT ,4764 CRS -.5101 CST -.9990

5815.9 _23 ,0021 R13 -.9570 LSA 2281.2 HSA 281.4 SSA 13.8

_1 _1.9 _ 403.1 THA 177.42 ELI 2191.8 EL2 2L40.8 ALF 4.06

LAUNCH OATE _P 13 1970 FLIGHT TIN[ 204,00 ARRIVAL DATE APR 5 1971

H_LIO(ENTRIC CONIC

RL 150.52 LAL .0(J

RP 10_.83 LAP -1.46

RC 180.980 GL 6.33
PLAN_TOCENTRIC CONIC

C3 40.537 VHt. 6.387

LNO4 AZI4TH LNCH TINE
90.00 I0 4 20

90.00 18 56 28

I00.00 11 19 32

100.00 20 23 36

110.00 12 13 55

110.00 21 46 2

DIFFERENTIAL CCgWECTION$

TOE 1.9102 TEA 3,32_45 TC_-2,0117 BAU 1,0_07

ROE .3293 RRA -._01RC3 .0_05 FAU .01030

FOE .6271 FRA 1.6435 FC3 -.2199 BSP 19420
BOE 1.9384 6RA 5.3401BC3 2.0126 FSP -502

0I STANCE 586,992

LCL 349.B0 VL 25.790 6AL 9.5_ A?L 88,42 HCA 292,14 5HA

LOP 281.94 VP 3_.610 GAP J6.14 A2P 89.40 TAL 135.08 TAP

GP 12.57 ZAL 41.71 2'AP 167.33 ETS 79.65 Z_E 125.57 ETE

120.84 ECC .29390 INC 1,5807 Vl 29.602

87.22 RCA 85.32 APO 156.35 V2 34.815

170.89 2AC 115.17 ETC 269.75 CLP-178.41

DLA -12,03 R_L 309o_ RAO 6_,6 VEL J2,724 PTH 2,3J VHP 10,313 OPA -J1.74 RAP 284.24 ECC 1,6671

L-I TINE INJ LAT INJ LOAG |NJ RT AS( INJ A?NTH JNJ TINK PO CST TIM ZNJ ? LAT INJ 2 LONG
2006,81 -14,05 215,74 1B0.19 114,84 10 37 46 1406.8 -10.58 21.77

5416.69 28.08 248.79 187.88 86.20 20 26 44 4816.7 27.26 240.22

1764,16 -15.3_ 10,25 179,54 115.96 11 48 56 1164.2 -11.75 3.32

5134.57 29.54 _7.91 187.76 85.18 21 49 31 4534,6 28,56 219.24

1593,83 -18,83 355,44 177.65 119,07 12 40 29 993.8 -14.81 348.63

4877,67 33,42 Z07,91 187,2_ 82,37 23 7 20 4277,7 32.01 198,96
NI0-COUR_E [XECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT _791,1 SG_ 464.8 SC,3 141.5 ST 2263,4 SR 314,4 SS 645.2

RRT -.SL_ _ -,9033 RTI r .9591 CRT .4989 CRS -.5254 CST -.9993
_G6 5809,8 _3 ,0016 R13 -.9591 LSA 2358,7 NSA 272.2 SSA 13.3

_11 5796.2 SG2 396.5 THA 177.59 ELI 2268.9 EL2 271.8 ALF 4.02

1594



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 197OD

LAUNCM 0ATE SEP |3 1970 rLI(_T TIME L_6.00

PRELIO(FNTRI C CONIC

RL 1 §O.SZ LAL .00
RP |08.87 LAP -1.63

RC 181.925 GL 6.78

PLANE TO(IrNTRIC CCIN IC

C3 45.636 VNL 6.7SS

LNO,4 A;_4TH LNCH TIN[

90.00 10 2 59

gO.O0 19 9 3

100.00 IJ 18 42

100.00 20 36 1

110.00 IZ 14 II

JJO.O0 21 97 1

DIFFERENTIAL (_I_I_EC T | (_iS

TOtE Z.IIS4 TRA S.73S4 TC3-1.7553 _ 1.0719

ROE ,3437 RRA -._70 Re3 ,0490 FAU .00_W

roe .6561 IrRA 1.6931 FC3 -.1684 6SP 19547

BOE Z.1431 BRA 5.7485 BC3 | .756Z FSP -487

01STANCE 591.81J

LOL 349.80 VL 15.753 GAL 10.51 ATL 88.Z0 HC& 295.30 SNA

LOP 285.10 VP 36.578 GAP 16.84 ATP 89.23 TAL 153.69 TAP

OP ]2.30 7AL 40.14 FAP ]67.68 ITS 83.79 ZA[ |15.49 ETE

ARRIVAL CATE APR 7 1971

LAUNO40&TI[ SI[P 13 19?0

120.63 ECC .30437 IN(: 1.8041 Vl 29.602

88.99 RCA 83.91APO 197.34 v2 34.809

17l,J0 7AC 114.79 ETC 270.39 CLP-179.32

CLA -11.20 RAL 310.63 RAO 6368.7 VEL 12.923 PTH 2.36 VHP 10.740 OPA -11 .88 RAP 286.50 ECC 1.7510

L-| TIN[ INJ LAT INJ LCI_ INJ RT ASC ;NJ A214TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

ZO64.99 -19.67 32.20 183.56 113.89 I0 37 24 1464.6 -12.31 29.14

9418.60 28.09 2A8.92 191.18 86.26 20 39 21 4818,6 27.28 240.39

18210.33 -17.01 13.61 182.93 114.96 11 49 2 1220.3 -13.90 6.57

5138.10 29.56 Z18.17 191.06 85.32 22 1 39 4938.1 28.59 219.50

1646.95 -20.94 358.57 181.07 117.94 12 41 38 1046.6 -16.65 391.61

4_!4.64 33.48 _.4( JgO.flB 82.68 23 18 26 4284.6 32.11 199.48

NtO,-COURS[ [IECUTION ACCURACY ORBIT DETERNINATION ACCURAC_

SGT 5781.3 SGR 448.7 SC,3 136.7 ST 2331.8 SR 308.3 SS 657.9

RRT -.4_9 _ -.4_25 R1T .9614 CRT .9196 CRS -.9405 CST -.9995

5r_ 37_.7 _3 .0013 RI3 -.9614 LSA 24_8.1NSA 265.0 SS_ 12.8

S_1 _786,? _ 3_8.7 THA 177.77 ELl 2337.3 EL_ 162.8 ALF 5.98

FLICA4T TINE 208.00 ARRIVAL DATE APR 9 1971

O I STANQ[ 596.469

LOt. 349.80 VL 25.716 GAL IJ.Si A_. 81.H KA 2_1.45 _
LOP 2B8.27 VP 3G.347 GAP |7._O AZP 8_.03 TAL 192.34 TAP

GP 12.06 ?AL _.87 TAP 167.93 [TS 88._ 7A[ 125.31 ETE

IZ0.42 ECC .31589 INC 2.0393 Vl 29.602

90.80 RCA 82.38 AF'O 198.46 V2 34.804

171,30 _AC 114.41ETC 270.94 CLP 179.76

MEbI_ENTRIC C_NIC

RP 108.88 LAP -I.79

184._54 GL 7.18

PLANETOC[NTRIC CONIC
C3 5|.546 WAL 7.180

LNO< _TNTH LN_H TIN[

gO._X1 10 1 36

gO.O0 19 2O 34

100.00 11 18 5

100.00 _ 47 6

110.00 12 14

110.00 22 7 7

OIFFER(NTIAL O3_q[CTICNS

TO[ 2.3325 TRA 6.1705 TC3-| .5163 _aAJ I .0452
ROE .35911_A -.3919 RC3 .03_9 FAU .00745

FOE .6_59 FRA 1.7461FC3 -.1252 8SP 19641
80E 2.3600 &RA 6.1829 8C3 1.91_ FSP -47_

OLA -10.43 RAL 311.94 RA0 6_E_.9 V[L 13.149 PTH 2.40 VHP 11.207 OPA -11.97 RAP _88.75 ECC 1.8483

L-I TINE INJ LAT INJ LO_ INJ RT AS_ ZNJ A_ATH INJ TI_ PO CST TIM INJ 2 LAT INJ 2 LONG
2120.40 -17.18 35.61 186.93 112.86 10 37 16 152_.4 -13.93 28.43

9423.66 ZB.|I 249.19 194.46 86.45 20 50 98 4823.7 27.32 240.72

1874.71 -18.54 16._2 186.31 113.88 11 49 _0 1274.7 -15.16 9.76

9144.99 Z9.59 Z'ZB.6S 194.34 89.57 22 12 50 4544.6 _8.66 219.97

1697.86 -_.15 1.69 184.49 116.73 12 42 91 1097.9 -18.38 354.98

4894.20 33.56 Z09.17 193.88 83.11 23 28 41 4294.2 32.29 _.19

MI0-CO_ E_CUTION ACCURACY ORBIT DETERNINATION ACCURACY

SC,T _7G8.6 _ 431.? S03 132.2 ST 2392.9 SR 302.1 SS 671.1

RRT -.4739 _ -.4599 RTF .9639 CRT .9397 CRS -.9957 CST -.9996

SC_ _784.7 _3 .0013 RI3 -.9639 LSA 2490.9 NSA 293.8 SSA J2.3

SGI 5772.2 S_ 1_79.9 THA 177.96 ELI 2398.9 EL2 293.7 ALF 3.94

LAUNCH CATE S4EP 13 197D FLI_'IT TINE 210.00 ARRIVAL O4TE APR 11 1971

HELIOCENTRIC CONIC CISTANCE 600.935

RL |90.92 LAL ._ LOt. 349.80 VL 25.6_0 G4L 12.59 A?L 87.7| H_A 301.61 5#4A IZ0.22.ECC .32862 INC 2.2890 Vl 29.602
RP 108.90 LAP -1.99 LOP 291.43 VP 36.917 G4P 18.44 ATP 88.80 TAL 19|.05 TAP 92.66 RC4 80.71 APO 199.73 V2 34.799

RC 186.768 GL 7.53 6P 11.84 ZAL 37.60 ?AP 168.10 ETS 92.99 7AE 129.1L ETE 171.49 7AC 114.03 ETC 271.92 CLP 178.80

PLANE TC_gNTRIC CONIC

C3 98.424 VHL 7.644 _LA -9.73 RAL 313.16 RAC 6969.1 V[L 13.408 PTH 2.45 VHP 11.720 CPA -12,00 RAP 290.97 ECC 1.9619

LN_H ATNTH LN_H TINE L-I TIN[ INJ LAT INJ LCI_ INJ RT A,T_ INJ AZNTH INJ TIN_ PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 lO 1 6 2174.28 -18.97 3_.99 1_0.29 111.77 lO 37 21 1974.3 -19.45 31.66

_0.OO 19 31 9 _431.55 28.14 249.87 197.70 86.74 21 1 36 4831.6 27.39 241.28

I00.00 11 17 39 1927.32 -19.96 L_.19 189.69 112.73 11 49 47 1327.3 -16.71 12.90

lOO.OO ZO 57 13 9193.79 29.64 229.33 197.60 89.92 22 23 7 4993.7 28.76 220.63

110.(30 12 19 0 1747,73 -23.64 4.79 187.91 119.44 12 44 8 1147.7 -ZO.02 397.52

I10.00 22 16 21 4906.10 33.66 210.09 197.16 83.64 23 38 7 4306.1 32.41 201.08

CIFFE_IENTIAL C_CTIONS N|O-COUR,_d[ [_ECUTION ACCURACg ORBIT DEy_.RNINATION ACCURACY

TD_ 2.5627 TRA 6.6403 TC3-1.29_ 8AU 1.0108 SGT 5753.8 SGR 413.9 SG3 127.8 ST 2447.3 SR 299.6 5S 689.6

ROE .3756 RRA -.3944 RC3 .0299 FAU .00999 RRT -.4469 RRF" -.4348 R1T .9666 CRT .5591 CRS -.5713 CST -.9997
FOE .7|72 FRA 1.8037 FC3 -.0_87 _SP J_J S_ _768.7 1_3 .0012 R13 2.9666 LSA 2flA6.9 MSA 244,5 SSA 11.8

60£ 2.5900 _RA 6.6520 _3 1.1941FSP -457 SGJ _756.8 _ 370.1 THA 178.19 ELI 2492.9 EL2 244.5 ALF 3.90

LAUNCH OATE S£P 13 1970 FLIGHT TINE Z12.00 ARRIVAL CATE APR 13 1971

HELIOCENTRIC CONIC

RL 150.9_ LAL .00

RP 108.91 LAP -2.10

RC 188.667 GL 7.83

PLANE TOCENTRI C CONIC

C3 66.A69 V_. 8.153

LNCH AZMTH LNCH TIN[

gO.O0 10 O 28

90.00 ]9 40 38

lO0.O0 11 17 2"Z

100.OO 21 6 29
110.00 12 15 30

110.00 22 2_ _7

01STM_JE _05.171

LQ. 349._0 VL 29.646 GAL 13.76 AZI. 87.44 N_ _04.?7 SNA |20.03 ECC .34272 IN_ 2.9561 Vl 29.602

LOP 294.59 VP 36.489 GAP 19.3_ AZP 88._4 TAL 149.82 TAP 94.58 RCA 78.89 APO 161.16 v2 34.799

GP 11.63 7N. )6.44 ZAP 168,17 [TS 97.g0 ZA_ 124.93 ETE |71.69 7AC 113.65 ETE 272.09 CLP 177.82

0LA -9.09 RAL 314.28 R_0 6569.3 V[L 13.709 PTH 2.50 _P 12.Z86 0PA -11.99
L-I TIN[ INJ LAT INJ _ INJ RT AS( INJ AZ_4TH INJ TIME PO CST TIM

L_126.21 -19.85 42.12 193.62 110.62 10 37 3A 1626.2

5442._ 28.18 290.63 _O0.gO 87.12 2J II ZO 4842.0

1978.13 -21.g_5 23.40 193.04 111.52 11 50 20 1378.1

9165.31 Z9.69 _30.18 L:q30.8| 86.37 22 32 30 4569.3

1796.11 -29.02 7.87 191.32 114.09 1_ 49 26 1196.1

4920.10 33.76 211.J7 Z00.4Z 84.27 23 46 47 4320.1
DIFFERENTIAL CORRECT|ONS

T_ 2.8091 TRA 7.1458 TC3-1.0874 BAU .96_9

ROE .3932 RRA -.3940 RC3 .OL_I FAU .00447

F0E .7505 FRA 1.8667 FC3 -.0982 _P 19399

BOE 2.8369 8RA 7.1966 8(:3 1.0877 FSP -439

RAP 293.17 ECC Z.0939

INJ 2 LAT INJ 2 LONG
-16.87 34.81

27.A8 242.03

-18.15 15.98

28.87 221.47

-21.fl5 .43

32.6O 20_.13

ORBIT 0ETERNINATION ACCURAC_

ST 2499.7 SR 288.9 SS 701.8

CRT .5787 CRS -.9877 CST -.9998

LSA 2997.9 NSA 239.1SSA 11.3

ELI 2901.3 EL2 239.1ALF 3.87

NI0-_ E_CUTICN ACCURAC_

SGT 5736.9 SC_ 395.3 SG3 123.8

RRT -.4164 _ -.4064 RTF .9694

SC_ 9790.1R_3 .0013 R13 -.9694

S(,1 5738.9 SC,2 359.3 THA 178.39

1995



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATK "SEP 13 1970

HELIOCENTRIC CONIC

RL 150.51 LAL .00

RP 108.91 LAP -Z.Z4

RC 19(3.549 GL 8.10

PLAN[TOC[NTR|C CONIC

C3 ?_.918 VHL 8.713

LN(J'I ATMTH LNCH TINE

90.00 9 59 59

gO.OO 19 49 15

100.00 11 17 11

10(3.00 71 14 43

II0.00 12 16 0

110.00 22 32 _3

FLIGHT TINE 214.00 ARRIVAL 0ATE APR 15 1971

0ISTANCJ[ 609.128

LC_. 349.80 VL 25.612 GAL 15.03 ATL 87.16 HCA 307.91 SN4 119.84 ECC .35838 INC 2.8444 VJ 19.602

LOP 197.75 VP 36.462 GAP Z0.37 ATP 88.25 TAL 148.66 TAP 96.58 RCA 76.89 APO 162.78 V2 34.791

GP 11.44 ?AL 33.39 ZAP 168.13 ITS 103.01 ZA[ 124.69 KT[ 171.88 7AC 113.28 ETC 272.64 CLP 176.80

0LA. -8,52 RAL 315.29 RAO 6569.5 VKL 14.045 PTH 2.56 VHP 12.912 DPA -11.93 RAP 295.32 KCC 2.2494

L-| T|NE INJ LAT ]NJ LONG |NJ RT A_ INJ ATNTH INJ TINqE PC) CST TIM INJ 2 LAT INJ 2 LONG

2276.1_ -21.01 45.42 196.90 109.43 10 37 55 1676.1 -18.17 37.90

545_.74 28.22 251.56 204.05 87.58 21 20 9 4854.7 21.59 242.95

21027.05 -22.45 26.55 196.35 110.27 11 50 58 1427.1 -19.49 19.00

5179.06 29.75 231.20 203.96 86.90 22 41 2 4579.1 29.00 222.48

1842.87 -_6.29 10.91 194.69 112.68 12 46 43 1242.9 -22.98 3.31

4936.00 33.86 212.40 203.62 85.00 23 54 39 4336.0 32.80 203.33

OIFF[R[NTZAL CORRIECTIONS

TOE 3.0744 TRA 7.6_Y15 TC3 -.8_N53 8AU .gO_

ROE .4123 RRA -.3900 RC3 .0135 FAU .00285

FOE .7865 FRA 1.9362 rc3 -.0326 8sP 19421

BOE 3.1019 _A 7.7024 BC3 .8964 FSP -421

L4UNCH OATS" _P 13 1970

HELIOCENTRIC CONIC

_. 150.52 LAL .00

RP 108.93 LAP -Z.36
RC 191.414 GL 8.33

PLAN[TOC[NTRLC CCNIC
C3 87.096 VHL 9,333

LNCH A2'NTH LNCH TINE

90.00 9 59 36

90.00 19 56 35

I00.00 11 17 5

IO0.O0 21 22 8

110.00 12 16 31

110.00 22 39 II

OIFFER[NTIAL CCRRKCTIONS
TO[ 3.3612 TRA 8.28_ TC3 -.7200 8AU ,8_4

ROE ,4350 RRA -.3818 RC3 .OlO0 FAU .00112

FOE .8257 FRA 2.0135 FC3 -.0111 8SP 19118

8oE 3.3890 BRA 8.2954 803 .7201 FSP -400

ORBIT O[TKRNINATION ACCURACY

ST 2538.5 $R 282.0 SS 720.1

CRT .5987 CR5 -.6051 CST -.9998

LSA 2644.1MSA 225.4 SSA 10.9

ELI 2544,1 £L2 225.4 ALF 3.84

NIC-COJRSIE KN[CUTION ACCURACY

SGT 5717.4 _ 376.1 SG3 120.0
RRT -.3815 RRF -.3737 RTF .9723

5729.8 _3 .0015 R13 -.9723

,%| 5719.Z _ 347.6 THA 178.56

FLIGHT TINE 216.00 ARRIVAL CATE APR 17 1971

OISTANC[ 612.743

LOL 349.80 VL 25.579 GAL 16.43 ATL 86.84 HCA 311.07 SMA 119.66 ECC .37584 IN( 3.1585 Vl 29.602

LOP 300.9! VP 36,4_ GAP Z|,rJO AZP 87,9'Z TAL 147,60 TAP 98.68 RCA 74.68 APO 164.63 V2 34.789

GP 11.26 7AL 3&.44 7AP 167.97 ETS 108.26 7N[ 124,39 ETE 172.07 7AC 112.90 ETC 273.18 CLP 175.74

0LA -8.01 RAL 316.21RAO 6369.7 VEL 14.4_}8 PTH Z.62 _,IP 13.610 0PA -II .84 RAP 297.43 ECC 2.4334
L-I TINE INJ LAT INJ _ ]NJ RT A_ INJ AZNTH INJ TIME PO (ST TIM ;NJ 2 LAT ZNJ 2 LONG

2323.91 -22.06 48.53 200.12 108.21 10 38 20 1723.9 -19.37 40.89

5469.56 _._6 _fl2.64 207.JI 88.12 ZJ 18 5 4869.6 27.70 244.02

2073.96 -23,52 29,62 199,59 109.00 11 51 39 1474.0 -L_.71 21.95

5194,74 29.80 232,36 207.0fl 87.51 22 48 42 4594.7 29.13 223.62

1887.89 -27.43 13.91 198.00 111.24 12 47 58 1287.9 -24.30 6.15

4953.57 33._ 213.77 206.76 85,80 24 1 45 4353.6 33.00 204.66

NIO-COUR$[ EXECUTION A/CURACY OR61T 0£TKRRINATION ACCURACY

SGT 5697.2 SGR 356.5 SG3 116.4 ST 2575.9 SR 275.2 SS 741.!

RRT -._410 _ -.3354 RTF .9753 CRT .6195 CRS -.6238 CST -.9999

S_B _708.4 R_3 .0017 R13 -.97fl3 LSA 2685.9 HSA 215.5 SSA 10,4

_I 5698,5 _2 335.0 THA 178.77 ELI 2581.6 EL2 2!5.5 ALF 3.81

L4UNCH 04T[ S{P 13 1970

HELIOCENTRIC CONIC

RL 150.52 LAL .00

RP 108.94 L4P -2.51

RC 194.261 Gk 8.52

PL4NETOC[NTRIC CONIC

C3 100.403 VHL 10.020

LNO'I A_MTH LN_H TINE

gO.OO 9 _9 19

90.00 20 3 38

100.00 11 17 2

IOO.OO 21 28 37

110.00 12 16 59

110.00 22 45 9

FLIGHT TINE 218.00 ARRIVAL 0ATE APR 19 1971

0ISTANC[ 615.936

LOL 349.80 VL 25.547 GAL 17.98 AZL 86.50 PICA 314.22 SNA 119.48 KCC .39537 INC 3.5043 VJ 29.602

LOP _04.08 VP 36.412 GAP 12.76 AZP 87.55 TAL 146.66 TAP 100.88 RCA 72.24 APO 166.72 V2 34.787

_P 11.10 7AL 33.61 7AP 167.68 ET$ 113.55 ZAE 124.04 ETE 172.26 7AC 112.52 ETC 273.69 CLP 174,62

CLA -7.56 RAL 317.02 RAO 6569.9 VEL 14.891PTH 2.69 VHP 14.39(3 0PA -11.70 RAP 299.48 [CC 2.6524

L-I TIN[ INJ LAT INJ LONG INJ RT AS_ |NJ A2_4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2369,37 -23.00 51.53 203.24 106.99 10 _ 49 1769.4 -213.46 43.78

5486.24 28.29 253.86 210.09 88.73 21 35 5 4886.2 27.82 245.23

2118_67 -24.48 32._9 202.74 107.71 I| 52 21 1518.7 -211fl3 24.80

5212.17 29.84 233._ 210.04 88.19 22 35 29 4612.2 29.27 224.90

1930.95 -28.46 16.84 201.23 109.79 12 49 I0 1331.0 -25.fl0 8.91

4972.65 34.04 215,25 209.82 86.67 24 8 2 4372.7 33.20 206.11

OIFF[RI[NTIAL CO_qI[CTIONS

TOE 3.6717 TRA 8.9332 TC3 -.5385 6AU .7497

R_E .4560 RRA -._2 RC3 .0037 FAU-.00077

FO[ .8687 FRA 2.0g<J_ FC_ .0067 _SP 18691

3.6999 _RA 8.9408 803 .5385 FsP -3?8

MI0-OOLJ_ [XKC3JTICIq ACCURACY ORBIT DETERMINATION ACCURACY

_T _75.6 _ 3_6.5 _3 113.1 ST 2607.4 SR 268.4 SS 165.1
_T -.1931 _ -.2896 RTF .9783 CRT .6414 CRS -.6439 CST -,9999

568fl.5 1_3 .0020 R13 -.9783 LSA 2722.8 NSA 205.5 SSA 9.9

S_| _676.4 _ 321.7 THA 179.00 ELI 2613.1 EL2 205.5 ALF 3.80

L4UNCHOATE SlIP 13 1970 FLIGHT TINE L_Z0.00 ARRIVAL 0ATE APR 21 1971

HELIOCENTRIC C_NIC

RL 150.52 LAL .00

RP 108.94 LAP -2.63

RC 196.090 GL 8.69

PL4NE TC_[NTRI C CONIC

C3 116.361 _ 10.787

LNO< A_4TH LNCH TIME
90.00 9 59 6

gO.O0 20 9 22

I00.00 11 17 0

I00.00 21 34 9

110.00 12 17 24

110.00 22 50 15

01ST_E 618._03

LOL 349.80 VL 25._18 6AL 19.69 A_. _.11 _ 317.37 SNA 119.32 ECC .41729 INC 3.8892

LOP 307.24 VP _,_JO GAP 24,18 A2P 87.14 TAL 145.83 TAP 103.22 RCA 69.53 AFO 169.11

GP 10.94 7AL 32.90 ZAP 167.L_ ITS 118,81 7J4E 123.61 ETE 172.47 7AC 112.15 ETC 274.18

0LA -7.17 RAL 317.71 _ 65?0.2 V[L 15.417 PTH 2.76 VHP 15.2_8 0PA -11.55 RAP 501.45

L-| TINE |NJ I._T |NJ LO_ |NJ RT A_ INJ 4214TH INJ T|NE PO C$T TIM INJ 2 LAT

2412,27 -23,82 94.41 206.24 I05,78 10 39 18 1812.3 -21.43

5_04,63 28.31 Z55.21 2|2.9_ 89.41 2141 7 4904.6 27.93

21_0.93 -25.33 3_,45 205.76 106.43 11 53 1 1560.9 -22.83

5231.20 _J.lIB 2_5.07 21_.92 88,93 23 120 4631.2 29.41

1971.83 -29.37 19.67 204,)4 108,33 12 50 I6 1371.8 -26.58
4993.07 :_1.11 216.84 212.77 87.61 24 13 28 4393.1 33.40

OIFFERIENTXAL CO_qECTIOICq

TOE 4.0094 TRA 9.6400 TC3 -.4|10 BAU .6_1

R0t[ .4817 RRA ".3482 RC3 ,002_ FAU-.00'_

FOE .91_ FRA 2,1_3 FC3 .02|4 ESP 18116

BOE 4.0382 _RA 9.6463 6{:3 .4110 FSP -355

NI0-COJI_J[ EXECUTION ACCURACY

SGT _$_2.8 SGR 316.6 SG3 110.0

R_r -.2337 mr -.2343 R_r .9813

S_451,7 I_3 .0024 R13 -.9813

SGI 5653.3 SG2 307.7 THA 179.24

Vl 29.602

v2 34.786
CLP 173.43

ECC 2.9150

INJ 2 LONG

46.55

246.56

27.5a

226.30

11.60

207.67

OK_IT OETERNIN_TICN ACC_ACY

ST 2633.0 SR 261.9 $S 792.8

CRT .6646 CR5 -.6656 CST -.9999

LSA 2755.3 NSA 195.3 SSA 9.4

EL1 2638.8 EL2 195.3 ALF 3.80

1596



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCH DATE SEP 14 1970 FLIGHT TIME 70.00 ARRIVAL DATE NOV 23 1970

_L IOCENTRIC CONIC

150.48 LAL .00

RP 107.88 LAP -.51

RE 43.202 GL -Z.TZ

PLANE TOCENTRlC CONIC

C3 13.485 vial 4.846

LNCH ATNTH I.J_H TIN!
gO._ 6 4 14

gO.00 IZ 4 2_

100.00 7 11 44

100.00 13 39 37

IJ0._3 7 50 37

110.00 15 17 13

0I STANCE 177.491
LOL 350.77 Vl- 15.535 GAL -6.34 ATL gO.§Z PICA 77.07 SMA

LOP 67.84 vP 34.724 GAP -15.42 ATP 90.12 TAL 196.74 TAP

GP -12.65 7AL 119._ ;rAP 12.71 ETS BO.9D 7_N[ 153.19 ETE

IJ9.36 £CC .26164 IN( .5196 Vl 29.610

173.81 RCA 85.74 APO 152.98 V2 35.129

3_J8.15 ZAC Bg.0Z ET/ 261.0,q /LP -1.25

DLA -20.81 RAL _B.47 RA0 65_.0 M[L 11.036 PTH 2.15 VHP 9.794 OPA -33.13 RAP 241.46 ECC ! .3865

L-I TIME |NJ taT IN! LOAG IN! RT AS( IN! ATNTH IN! TIME PO (ST TIN IN! 2 LAT IN! 2 LC_G

]540.83 ,45 Z.18 _KZ.48 1|8.51 6 29 55 940.8 4.23 355.54

5609.49 28.15 11_2.87 100.47 95.24 13 57 56 5009.5 28.30 254.21

13LPZ.ge -1.04 345.34 91.66 119.88 7 53 47 723.0 2.95 338.82

530_.57 29.85 240.38 100.55 91.73 15 8 0 4?02.6 29.77 231.57

1101.09 -4.67 555._4 89.40 125,90 8 |0 59 60! .J -.18 327.63

4997.23 34.12 217.|7 100.55 87.80 16 40 30 4397.2 33.44 207.99
01FFEmENTIAL _C 7IO1_

TOIE .1492 TRA -.4482 TC5 .4182 _ .1419

RO_ -.5434 NRA -.0674 K5 -.1710 FMJ .0"_

FDE .0123 FRA .!103 rC3-l.04n 8SP 1955

8OC .5744 _RA .4531 Be5 .4518 FSP -_q_

LAUNCH OAT[ _EP J4 J970

HIEL IOCENTRI C CGNIC

_- 130o48 LAL .00

RP 107.84 LAP -._.

RC 44.254 GL -1.77
PLANETOC(NTRIC CON|¢

C3 21.611 Vt_ 4.M9
LNCH A2_I4TH LNCH T|ME

go.CO 5 42 36

90.00 12 14 16

100.00 6 51 48

100.00 13 47 45

110.00 7 53 52

NZ0-COUI_JE E_ECUTI(_q ACCURACY C_BZT 01ETERNJNATZON ACCURACY

SGT 718.8 _ 446.7 SG3 gS.l ST 245.5 SR 406.8 SS 45.4

RRT -._18 _ ._'84 RT1F -._,629 CRT -.6745 CRS .3154 CST .3729

846.4 NZ3 -.0489 R13 .6775 LSA 445.4 NSA 169.8 SSA 23.2

SGI 755.4 S_ 419.0 THA 165.15 F'LI 445,_ EL2 165.4 ALF 115.98

FLIGHT T|ME 72._ ARRIVAL DATE NOV 25 1970

0 | STMK'IE |84 .L_J0

LOL 350.77 VL 25.T14 5AL -6.34 A_L _O.3_ _ _0.29 S_

71._ VP 36.gO_ G&P o14.3_ A2'P g0.05 TAL 191.89 TAP

GP -15.42 ZN. 1_0.81 ZAP |5.85 FTS 71._N_ 7NE 151._7 ET[

120.70 ECC .26894 INC .3214 VJ 29.6!0

278.18 RCA 88.24 APO 153.16 V2 35.14!

337.16 _AC 8_.35 £TC 261.26 CLP -3.46

01--4 -19.44 _ L:"¢_1_.29 _ 8_7.9 MEL 11.958 PTH 2.15 _AP 9.227 0PA -34.12 RAP 242.37
L-I TIME IN! LAY |NJ _ INJ RT ASC IN! ATMTH IN! TIME PC) CST TIN IN! 2 LAT

1578.63 -.77 4.29 89.53 118.51 6 8 55 978.6 3.02

5531.31 _.31 257.16 g_.89 _D._ 15 46 27 4951.5 28.07

1355.30 -2.15 347.12 M.57 1|9.82 7 14 24 755.3 1.85

5129.87 29.87 234.97 9_.88 88.8g 15 14 54 4629.9 29.40

1115.5! -5.52 335.02 116.47 125.79 7 54 15 623.5 -1.04
110.00 15 L_Z 10 4934.42 35.85

DIFFERENTIAL CQRRECTI(3NS

T(3_ .14t0 7RA -,4_J_ TC3 .48_ B_U .1535

ROE -.3256 RRA -.01_33 RC3 -.2109 FAU .03047
FOE[ .0575 FRA .09_I FCS-1.1208 8_IP Z045

80£ .5548 &_A .4353 8C3 .5508 FSP -239

ZlZ_.Z8 g_.83 84.92 16 44 25

ECC 1.5557

IN! 2 LC_qG

557.66

248.50

540 • 60

126 ._0

528 ._0
4534.4 32.78 _03.21

OR_IT 0ETERRINATION ACCURACY

ST 242.4 SR 402.5 SS 54.7

CRT -.6_2 CRS .7020 CST -.074J

L._A 441.0 NSA 168.8 $$A 25.5

ELl 439.8 El-2 165.0 ALF 115.82

NI0-ODUI_ EXECUTION ACCURACY

_T 741.9 _ 436.0 SG5 _.7

RRT o.51r_ RRF .36<.M R1F -.6795

SG_ 870.9 RZ3 -.0548 813 .6966

_GI 76Z.5 _ 411.1 THA 164.0J

LAUNCH DATE SIP 14 1970

_L !O(ENTRIC CONIC

RL I _O.48 LAL ._

!07.81 LAP -.13

RC 45.436 GL -.73
PLAI_ TOCENTR| C CONIC

C3 _O.OGO VHL 4.479

LNCJ4 A_'NTH LN_H TIME

90.00 5 21 10

90.00 12 24 7

I(30.00 6 51 54

100.00 13 56 4

ll0.O0 7 16 36

1!0.00 15- 27 31

FLIGHT TIME 74.00 ARRIVAL DATE

_I STANCE 191.091

LOL 330.77 VL 25.991 GAL -6.35 AZL 90.13 HCA 83.51 SaA_ 121.94 ECC .25755 INC .1271 Vl 29.610

LOP 74.28 VP 57.0_4 GAP -15.39 ATP g0.01 TAL 199.07 TAP 282.58 RCA _0.54 APO 153.34 V2 35.152

GP -14.27 7AL 122.55 ZAP 15.36 ETS 64.36 74( 149.54 ETE 356.03 ZAC _7.59 ETC 261 .44 _LP -5.74

OLA -17.9_ RAL 225.54 RA0 6567,8 V1EL 11.895 PTH 2.11 VHP 8.693 DPA -35.17 RAP 243.20 ECC 1.5301

L-I TIME |NJ LAT IN! _ IN! RT AS_ IN! A_ATH IN! TIME PO CST TIN IN! 2 LAT |NJ 2 LONG

1619.49 -2.09 6.57 /16.40 118.25 5 48 9 1019.5 1.70 559.94

5454.73 _.LPZ 251._ 95,45 87.58 13 55 2 4854.7 27.59 242.95
1391.25 -5.55 349.09 85,70 119.72 6 55 5 791.2 .65 542.57

51_._Z 29.66 129.66 95.35 86.09 15 22 2 4558.2 28.80 _;J0.96

1290.12 -6.52 536.45 85.74 125.65 7 57 46 650.1 -2.06 530.19

4871.09 53.37 _D7.48 _.91 82.12 16 48 43 4272.1 31 .92 198.55

NOv 27 1970

DIFFERENTIAL CcI_qIEc T IONS

TO[ .1307 TRA -.4114 TC5 .5574 _ .1_46

ROE -.3079 RRA -.0757 RC3 -.2570 FAll .03195

roe .0_17 FRA .07gO FC3-1.4218 8SP 2130

801[ .3345 8RA .41_O 8¢5 .6136 F_P -273

L_UNC_ DATE SIP 14 1970

P_L IC_[NTRIC COMIC

RL 130.48 LAL ._

RP 107.77 LAP .l_

RC 46.73_ GL ._

PLANE TC_[NTR|C CONIC

C5 18.782 _IL 4.554

LNCH ATNTH LNO4 TIME
90.00 5 0 5

90.00 12 34 2

I00.00 6 12 15

I00.00 14 4 36

110.00 7 0 5

1!0.00 15 35 15

NIO,-CGUI_ [XECUTIOM ACCURACY

SGT ?_3._ _ 466.9 SG3 110.7

• _T -.5552 I_F .4147 R'rF" -.69_0 CRT -.6544 CRS .8847

895.2 1_5 -.0640 R13 .7155 LS4 454.6 NS& 167.2

_I 789.0 _ 412o8 THA 162.71 ELI 430.0 EL2 164.0

FLIGNT TIN! 76.00 ARRIVAL DATE

01STMK[ 197.891

kCt. 350.77 VL 29.187 6AL .%.37 A_L 89.94 _ 86.73 SNA 123.10 ECC .24735 IN(: .0633

77,51 VP 57,_12 GAP -11,44 ATP gO.00 TAL L_0.27 TAP 287.01 RCA 92.65 APO 153.54
GP -15._1 ZAL lZ4._ ZAP 17,19 ITS 5_.05 7_E 147.98 [TE 534.74 7AC 86.72 ETC 261.59

0L._ -16.40 I_. _4.14 _ 6567.8 VEL 11.836 PTH 2.10 _ 8.189 0PA -36.29 RAP 243.93
L-I TIME IN./ LAT IN! _ IN! RT ASC IN! AZNTH IN! TIME PO CST T_N IN! 2 LAT

1fd_3.06 -5.49 9.01 85.74 !18.12 5 17 48 1063.1 .30

5380.00 17.89 146,1_ go.Is 84.87 14 5 42 4780.0 26.88

1430.34 -4.66 551.25 85.09 119.56 6 36 5 830.3 -.69

fl0_7.95 Z�.Z'Z Z14.48 _O.OZ 85.40 15 29 24 4488.0 25.00

1_.47 -7.M 33_.05 81.14 125.4_ 7 21 24 6_0.5 -5.22

4810.59 _.70 ZOZ.80 !P3.41 79.45 16 53 25 4210.6 30.90
DIFFERENTIAl. CCII_EC T|ONS

T01_ .1188 TRA-.36_ TC3 .I_7"Z _ .1758

ROE -.28_ RRA -.OTt5 RC3 -.309_ FAU .03571

FOE .1075 IrRA .0_0_ FCS-| ._&60 8SP _1

• 3151 8RA .4013 8C3 .(_394 FSP -512

NI0-COUII_ [_CUTIOM ACCURACY

SGT ?84.0 _M_ 479.8 SG5 1_4,1

• RT -.3_51 _F" .4657 RW -.70gO

SGB 919.2 1_3 -.0741 R13 .7331

_J 8|5.6 _ 424.0 THA 161.19

(3_31T OETERNIr¢4TION ACCURACY

ST 256.1 SR 595.1 SS 75.9

CST - .3703

SSA 27.7

ALF 115.29

NOV 29 !970

Vl 29.610

v2 55.J63

Cl.P -8.10

ECC I. 3091

IN! 2 LONG
2.37

237.60

344.71

215.89

331 .77

194.05

ORI_IT 0ETERNINATJON ACCURACY

ST 226.8 SR 384.6 SS 106.5

CRT -.6316 CRS .9486 CST -.5|47

LSA 427.2 NSA 165.1 SSA 30.3

EL! 415.8 EL2 162.6 ALF 114.40
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CATE SEP 14 1970 FLIGHT TIN[ 78.00 ARRIVAL DATE OEC 1 1970

H[LIOCENTRIC CONIC OISTANCE Z04.686

RL 150.48 LAL .00 LOt. 350.77 VL 26.364 GAL -6.39 AZL 89.74 HCA 89.96 SMA 124.17 [CC .23824 INC .2557 Vl 29.610

RP 107.74 LAP .26 LOP e,0.73 VP 37.347 GAP -11.55 ATP 9(3.00 TAL 201.47 TAP 291.43 RCA 94.58 4PO 153.75 v2 35.174

RC 48.150 GL 1 .59 GP -16.26 7AL 125.95 TAP 19.30 [TS 52.86 7AE 146.61 ET[ 335.26 7AC 85.74 ETC 261 .72 CLP -10.55

PLANE TOC[NTR IC CONIC

C3 17.736 V_L 4.211 CLA -14.76 R4L 222.82 RAO 6567.7 VlEL 11.795 PTH 2.09 VHP 7.716 OPA -37.49 RAP 244.52 ECC 1.2919
LNC_ A2NTH LNCH T]NE L-| TIN[ INJ LAT INJ LONG INJ RT A_ INJ ATNTH INJ TIME PO C$T T|M INJ 2 LAT INJ 2 LONG

90.00 4 39 32 1708.99 °4.96 11.58 81.55 !17.92 5 8 1 1109.0 -!.18 4.93

9(].00 12 44 4 5]07.27 27.33 240.87 87.I4 82.30 14 12 31 4707.3 25.98 232.46

1(30.O0 5 52 56 1472.19 -6.06 353.57 80.75 119.33 6 17 28 872.2 -2.11 347.01

10(9.00 14 13 Z1 5019._0 28.58 219.48 86.93 80.85 15 37 1 4419.3 27.02 211.02

110.00 6 43 25 1314.06 -8.92 339.83 79.00 123.14 7 5 19 714.1 -4.49 333.53

110.00 15 39 22, 4730.19 31.85 198._0 g6.1R 76.89 I6 58 32 4150.2 29.72 189.74

DIFFERENTIAL COR_CT_INS NI0-COUR,Tt EXECUTION ACCL_ACY ORBIT OETEI_4INATION ACCURACY

TCE .I052 TRA -.3770 TC3 .6933 8AU .1862 SGT B0J.7 _ 495.8 Sty3 |39.0 ST 214.7 SR 370.5 SS 144.1

RDE -.2711 RRA -,0817 RC3 -,_691 FAU ,03878 RRT -.4_61 _ .5J6J RTF -.7210 CRT -.5965 CRS .9692 CST -,5734

FOE .1545 FRA .0391 FC3-1 .8930 BSP 2366 $66 942.7 R_3 -.0859 R13 .7501 LSA 420.3 NSA 162.6 SSA 33.1

_[ .2908 BRA .3857 Be3 .7854 FSP -337 $6| 841.3 $62 425.2 THA 159.43 ELI 396.9 EL2 160.9 ALF 113.08

LAUNCH 0ATE ,TWEP14 1970 FLIGHT TINE 80.00 ARRIVAL CATE DEC 3 1970

HEL IC([NTRI C CONIC

RL l_10.48 LAL .OO

RP 107.71 LAP .45

RC 49.661 GL 2.87

PLANE TOCENTR I C CONIC

C3 16.886 _ 4.109
LNCH A214TH LNCH TINE

90.00 4 1940

90.GO 12 54 13

I00.00 5 34 13

100.00 14 L_Z 23

110.00 6 27 12

110.00 13 45 34

01STANCE 211.472

LOL ._5_.77 VL L_.3_ GAL -6.42 A2L 89.55 H(A 93.19 SMA 125.15 ECC .23018

LOP 83.96 VP 77.4_ GAP -|0,66 ATP g0.02 TAL 202.65 TAP 295.84 RCA 96.34

GP -17.42 2AL 127.34 TAP 2|._ ETS 4_1.fl9 7AE 145.40 ETE 331.57 7AC 84.63

0LA -13.06 RAL 2"_| .6| RAO 6567.7 VEL 11.759 PTH 2.08 VHP 7.272 OPA -38.77

L-I TIME INJ L.AT |NJ _ INJ _T AS(: INJ A2'NTH INJ TINE PC) C,_T-TIN
1736.88 -6.48 14.L_ _'9.27 117.63 4 48 57 1156.9

3236.6? £'6.59 _'35.84 84.3? 79.88 14 21 32 4636.?

1516.33 -7.53 356.02 T8.70 119.01 5 59 29 916.3

4952.46 27.76 214.f_i 8_1.11 78.45 15 44 55 4352.5

1350.41 -10.26 341 .78 77.04 122.79 6 49 42 750.4

4691.14 30.86 193.98 83.26 74.31 17 4 3 4091.1

INC .4467 Vl 29.610

APO 153.95 V2 35.184

ETC 261.83 CLP -13.11

0IFFERENTIAL CORR[CTION$

TOE .0823 TRA -.3_1 TC3 .73_ BAU .1926

ROE -.2500 taRA -.0852 RC3 -.4335 FAU .04195

FOE .2171 FRA .O214 FC3-2.1507 BSP 1283

8OE .2632 8RA .3788 Be3 .8533 FSP -393

NI0-OOURSE EXECUTION ACCURACY

$GT 810.7 _ 513.2 SG3 155.0

RRT -.4586 RRf" .5655 RTT -.7217

st,,8 959.4 R_3 -.1144 R13 .7598

•_1 857.0 $62 431.4 THA 157.95

RAP 244.97 ECC 1.2779
INJ 2 LAT INJ 2 LONG

-2.75 7.61

24.92 227.57

-3.60 349.44

25.89 206.38

-5.87 335.44

28.43 185.63

CRSIT 0ET[RNINATION ACCURACY

ST 196.5 SR 350.7 55 193.2

CRT -.4994 CRS .9766 CST -.5351

LSA 413.5 NSA 163.2 SSA 35.5

ELl 367.8 EL2 162.4 ALF 109.61

LAUNCH 04T[ SEP 14 1970 FLIGHT TIME 82.00 ARRIVAL CATE 0EC 5 !970

HELIOCENTRIC CONIC

RL 150.48 LAL .00

RP 107.68 LAP .64

RC 51.263 GL 4.21

PLAME TO([NTRIC CONIC

C3 16.L:_73 VHL 4.026
LNCH ATMTH LN_H TIME

90.00 4 O 30
90 .O0 13 4 39

100.00 5 16 8

100.00 14 31 42

!IO.O0 6 11 29

110.O0 15 52 51

CIFFERENTIAL COq_ECTIONS

TOE .0713 TRA -.34_ TC3 .7975 BAU .20_
ROE -.22_9 RRA -.0908 RC3 -.5094 FAU .04586

FDE .2820 FRA -.0068 FC3-2.4_01 BSP 2495

8OE .2398 _RA ._614 8C3 .9463 FSP -457

0ISTANC[ 218.247

LOt. 350.77 VL 26.664 GAL -6.45 47L 89.36 PiCA 96.42 SNA 126.04 ECC .22306 INC .6393 Vl 29.610

LOP _7.19 VP 37.578 GAP -9.83 47P 90.07 T_L 203.81 TAP 300.23 RCA 97.93 APO 154.16 V2 35.193

GP -J_.TJ 7AL 129,02 74P 24,30 £TS 45,03 7AE 144,36 £TE 329.63 _C 8_,39 ETC 261.90 CLP -15.79

CL4 -11.31 RAL 2_.51 RA0 6567.6 VEL 11.730 PTH 2.07 VHP 6.858 CPA -40.14 RAP 245.24 ECC 1.2667

L-I TIME INJ LAT INJ LONG INJ RT A,f_ INJ A_4TH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG
1806.54 -8.04 17.10 77.49 117.24 4 30 36 1L_36.5 -4.32 10.39

516_.16 25.68 231.03 81.88 77.63 14 30 48 4568.2 23.72 27"_.91

1562.49 -9.04 3_.6! 76.95 118.61 5 42 II 962.5 -5.16 351.98

4887.44 26.79 210.09 81.59 76.22 15 33 9 4287.4 24.63 2OI.96

1389.18 -11.69 343._ 25.37 122.35 6 34 38 789.2 -7.33 337.49

4633.52 29.74 189.8L7 _0.65 72.31 17 I0 4 4033.5 27.04 181.72
NIO-COIJR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,T_T 824.8 _ 340.1 SG3 173.9 ST 184.0 SR 328.5 SS 240.4
RRT -.51_] _ ._[W3 RTT" -.7352 CRT -.4513 CRS .9750 CST -.5363

$6_ 9_5.9 823 -.1190 R13 .7804 LSA 416.1 MSA 158.0 SSA 38.3

•f_1 _7.0 SC,2 430.6 THA 155.13 ELI 341.8 EL2 157.8 ALF 108.20

L_UNCH DATE _EP 14 1970 FLIGHT Ill,l[ 84.00 ARRIVAL OATE 0EC 7 1970

hIELIC_KNTRIC CONIC

RL 130.48 LAL .O0

RP 107.65 L4P .82

RC 52.948 Gk 3.62

PLANET(_£NTRIC CONIC

C3 15.667 VI.R. 3.958

LNCH A.THTH LP_H T]NE
90.00 3 42 8

90.00 13 15 20
100.00 4 58 48

I00.00 14 41

110.00 5 56 23
110.OO 16 0 15

OIFFERIENTIAL CC_RR'ECTION$

TOE .0574 TRA -.3_45 TC3 .8434 8AU .2159

ROE -.2052 _m4 -.09_5RC3 -.3929 FAU .0_007

FOE .3609 FRA -.0333 FC3-2.7667 B,T_ 2649

BOE .2131 6RA .3481 Be3 1,0309 FSP -524

01STANCE 225.D07

LCI. 350.77 VI. 215.790 GAL -6.49 AZl,. 89.17 PiCA 99.65 .SMA 126.86 ECC .21680 INC .8342 VJ 29,610

LCP g0.42 VP 37.676 GAP -9.03 A_eP gO.14 TAL 204.92 TAP 304.57 RCA 99.35 APO 154.36 V2 35.202
GP -20.14 7AL 130.37 7AP 27.15 ETS 42.03 Z_E 143.46 ETE 327.41 ZAC 82.00 ETC 261.94 CLP -18.61

0LA -9.53 RAL 219.55 R&0 6567.6 V_EL 11.707 PTH 2.06 VHP 6.474 OPA -41.62 RAP 245.29 £CC 1.2578

L-_ TINE |NJ I,aT |NJ _ JNJ RT A_( ]NJ A2_4TH _NJ TZNE PO CST TIM INJ 2 LAT INJ 2 LONG

1857.61 -9.61 _0.02 76.02 116.76 4 13 5 1257.6 -5.95 13.26

5101.74 24.63 2'2_.45 79.70 75.57 14 40 22 4501.7 2_.41 218.48

1610.33 -10.39 1.32 73.51 118.12 5 25 38 1010.3 -6.75 354.64

4824.30 23.69 205,72 79.38 74.17 16 I 46 4224.3 23.27 197.76

1429.93 -13.16 346.12 73.99 121.84 6 20 13 829.9 -8.86 339.67

4577.42 L_.52 185.96 78.36 70.30 17 16 33 3977.4 25.56 178.03

NZO-_ _XE(UT_ON ACCURACY _R_T O£TERt4ZNATION ACCURACY

_T 832.8 SGR 573.2 ,%3 194.6 ST 170.3 SR 300.3 SS 294.6
RRT -.5623 RRF ._RTF -.7428 CRT -.3657 CRS .9706 CST -.4949

1011.0 _3 -.12_N_ 813 .7981 LSA 425.0 NSA 154.1 SSA 40.2

_-,1 914.2 $G2 431.8 THA 152.11 ELI 309.0 EL2 154.1 ALF 105.72

1598



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197OJ

LAUNO4 OAT( S£P 14 1970

NEL |OCENTRIC C(_;C

RL |50.48 LAL .00

RIP 107.63 LAP I .01

RC 34.707 GL 7.09

PLANE T_ENTRI C C(_NI C

C3 13.Z_O VNL 3.g03

LNCJ4 A714TH LNCH TIN(

90.00 3 Z4

90.00 13 26 ZZ

I00.00 4 42 13

1(30.00 14 51 26

110.(30 9 41 59

110.00 16 8 9

FLIGHT TIN( 86.00 ARRIVAL DATE DEC 9 1970

DISTAIn( Z31.75(1

LOL 330.77 VL 26.902 GAL -6.§Z AZL 88.97 I._A lOZ.BB .SNA

LOP 93.63 VP 37.763 GAP -8.27 AZP gO.23 TAL Z05.96 TAP

GP -21.71 7AL 13I.SS ?AP 30.24 [TS 39.43 ?,tie 142.67 ETE

1Z7.59 ECC .21131 IN(: 1.0330 Vl 29.61D

SO9.85 RCA 100.63 APO 154.55 V? 35.210

324.86 7AC 80.45 ETC 261.94 CLP -21.59

DLA -7.72 RAg 216.73 RAO 6567.6 VI[L 11.689 PTN 2.06 VNP

L-I TIN[ IN| LAT IN| L,CN6 |NJ RT AK IN| A214TH INJ TIN[

1909.93 -11.90 Z3.0d 74.87 116.18 3 56 26

SO37.27 23.46 _2.(M 77.83 73.6b 14 50 19

1659.50 -12,15 4.14 ?4.38 117.52 5 9 53

476Z.93 24.49 _01._ 77.49 72.SO 16 10 49

1472.38 -14.67 34_.46 72.92 I21.23 6 6 31

4322.81 27,Zl 182.23 76.41 68.46 |7 23 32
DIFFE_NTIAL _2RNIECTIOI_

TO( .O4LPt TRA -.31_3 TC3 .8717 8_J .Zg_O

• D( -.1781 1_ -.1_3 _3 -.6846 FAt) .05456

IrDE .4948 FRA -.O637 FC3-3.097? BSP 2?66

eo( .18_0 EWa .3384 BC3 1.1083 FSP -_H;4

LAUNO4 OAT( SIP 14 19?O

6.119 DPA -43.21 RAP 245.10 EC¢ 1.2510

PO CST TIM IN| 2 LAT IN| 2 LONG

1309.9 -7.59 16.22

4437.3 21.00 214.27

1059.5 -8.37 357.39

4162.9 21.83 193.77

872.4 -10.43 341.95

3922r8 24.03 174.52

DIGIT OETERNINATION ACCURACY

ST 157.4 SR 265.7 Ss 355.1

(RT -.2388 CRS ._NS_0 CST -,4149

LSA 443.7 NSA 131.4 SSA 40.9
ELI 269.6 EL2 150.6 ALF 101.77

M(LIC_ENTRIC CCNIC

RL ISO.48 LAL .00

RID 107.60 LAP 1.19

RC 56.333 GL 8.62

PLAN[T(X[NTR|C C(_IIC

C3 14.938 _AL 3.86S
LNCH A2_4TH LNCJ4 TIN[

gO.O0 3 ? S3

90.00 13 37 SO

100.00 4 26 26

100.00 15 I 38

110.00 5 ZS 17

110.00 16 16 34

NID-C.CURS£ (1ECUTION ACCURACY

SGT 833.9 _ 614.1SG3 217.0

RifT -._1011 _ .7349RTlr -.7452

SG8 1035.6 1123 -.143_ RI3 .8148

SGI 939.5 _ 435.6 THA J48.67

FLIGHT TINE 8_.00 ARRIVAL DATE DEC 11 1970

OISTANC( 238.473

LCL 330.77 VL 27.1_0 GAL -6.54 A2L 8_.76 H(.A IO6.11SNA 12_.24 ECC .Z0653 IN(: 1.2371 Vl 29.610

lOP 96.89 VP 37.841 GAP -7._3 ATP g0.34 TAL _06.9d TAP 313.05 RCA 101.76 APO 154.73 v2 35.218

GP -23.45 7AL !_h?.54 ZAP 33.57 [TS 37.12 ?A[ 141.9¢5 [T( 321 .gG ?AC 7_.73 ETC 261.89 CLP -24.74

DLA -5.89 RAL Z18.07 RI_ 6_67.6 V(L I|.6?_PTH 2.05 VHP 5.795 DPA -44.91 RAP 244.62
L-I TIN[ IN| tAT IN| _ IN| RT ASC IN| A214TH IN| TIN[ PO CST TIN IN| 2 LAT

1_3,_ -12,79 _,|? ?4.03 115.48 3 40 38 1363.4 -9.25

4974._4 _"_.90 217.92 76.21 71.96 15 0 44 4374.5 19.53

1709.98 -13.'P_ 7,05 73.3S 116.82 4 54 56 1110.0 -10.02

4703.18 _.19 |97._0 73.91 ?0.59 16 20 21 4103.2 90.33

1_16.1h? -1_,21 330.9_ P'_.15 120.52 5 53 33 916.3 -12.04

4469._0 25.83 179,T_ 74,78 66.79 17 31 5 3869.6 _Z.46
01FFFIq_NTIAL _CTICNS

TO( .0215 TRA -.31_ TC3 .N63 BaU .2329

ROE -.1455 lIRA -,|0_$? K3 -.78|0 FAU .05_00

FOE .5714 FRA -.0842 FC3-3.4197 BSP 2734

80( .1471 BRA .3385 BC3 1.1664 FSP -655

NIO-C.OUI_J( E]_CUTICN ACCI.WACV

SGT _.0 SG_ 610.5 SG3 240.1

Sr_ |0_4.5 i_3 -.1621 R13 .8296

SGI 955,1SGZ 446.9 THA 144.82

ECC 1.2458

IN| 2 LONG

19.27

210.26

.23

189.97

344.34

171.19

ORBIT DETERMINATION ACCURACY

ST 147,6 SR 221.7 SS 426.4

CRT -,0136 CRS .9309 CST -.2452

LSA 477.6 NSA 131.8 SSA 39.4

ELI 221.7 EL_ 147.6 ALF 90.93

LAIJ_J4 DATE S(P 14 191'O FLIGHT TIN[ g0.00 ARRIVAL C_TE GEC 13 1970

14_L IocIrNTRIC CONIC

RL 1 _O.48 LAL .(]_

RID 107.58 LAP 1.37

RC 38.419 GL lO.Zl

PL4N[ TO(ENTR I C (_lq I C

(:3 i4.718 VNL 3.8_

L_J4 A71_ITH LN_H TIN[

90.00 2 _1 35

90.00 13 49 48

100.00 • II Z2

100.00 19 13 Z

110.00 5 15 16

110.00 16 2_ 37

O IrFER_NT IAL C..¢I1_[C T ICNS

TO( .0141 TRA -._0_ TC3 .I;?.'_l; 8AU .2459

-.1109 NRA -.1138 RC3 -.8942 IrMj .0643|

FOE. .6899 IrRA -.1176 FC3-3.78_0 BgP _J7_

_0( .III8 _RA .3Z13 8C3 1,2495 FgP -751

DISTANCE 245.175

LCt. 3SO.77 VL 27.087 GAL "_._ A?L _.55 N(A 109.35 SNA 12_.82 ECC .20937 11_ 1.4482 Vl 29.610

LOP 100.13 vP 37.g09 GAP --6.83 4?P g0.48 TAL 207.83 TAP 317.18 RCA 102.75 _PO 154.89 v2 35.225

GP -25.35 ?AL 133.34 ?AP 37.13 (TS 35.00 ?_[ 141 .Z9 [TE 318.65 7_C 76.82 ETC 261 .78 CLP -28.09

CLA -4.04 RAL 217.57 RA0 6_G7.6 _I[L 11.666 PTN 2.05 VHP _.502 OP& -46.73 RAP 243.80 ECC 1.2422

L-I TIN[ IN| LAT IN| _ IN| RT AS_ IN| ANTH IN| TIM( PO CST TIN IN| 2 LAT IN| 2 LONG

_018.0_ -14.37 29.41 73.49 114.67 3 25 33 1418.1 -10.92 22.42

4913,27 2_),86 213,93 75.03 70.40 15 11 41 4313.3 18.00 206.42

1761.77 -15.29 10.11 73.04 116.00 4 40 44 1161.8 -11.67 3.19

4644.79 21.82 193._0 74.65 69.04 16 3(] 27 4044.8 18.77 186.33

1561.73 -17.76 353.37 71.M 119.70 5 41 17 961.7 -13.67 546.84

14417._ 24°_9 175.38 73.47 65.27 17 39 15 3817.6 2'0.85 160.02

NI0--O_I, MS( ()ECUTIOM ACCURACY ORBIT OETERNINATION _CCUR_CV

S_T BlZ.3 _ ?21_.1SG3 2t_.6 ST 140.8 SR 174.6 SS 492.2

-._ _ .9_ R1T" -.1347 CRT .I281CRS .9193 CST -.1867
SG_ IOIH).6 RL_ -.IM9 R13 .8499 LS,A 518.6 NSA 148.7 SS_ 38.3

S_J _1.9 SGZ 430.9 TNA 139.89 ELI 177.0 (I..2 137.7 ALF 74.67

LAUNO_ DATE SIP 14 19?O FLIGHT TIN[ 62.00 ARRIVAL DATE DEC 15 1970

N[L IOCENTRI C COAIC

I_. 150.411 LAL o00
RP 107.56 LAP 1.54

RC (_.338 GL 11.87

PLAN[ TOC(NTRIC C_NIC

C3 14,380 _ 3,818

LNCH A_ITN _ TIN[

_0.00 23840

_0.00 14 2 Z3
10D.00 3 5? 0

100.00 15 24 44

110.00 5 _ 53

110.00 16 35 19

DIFIrER(NT|AL CI_M(C T|Ol_

TOIl .0033 TRA *._038

mP( -.OM6 °eRA ".1191

• 0( .0_16 eRA .321N

0|STANCI[ 251.8_4

U0L 3_0.77 VL 27.162 GAL -6._ A2L M.33 HCA 112.S9 Si_

103.34 VP 37._ C,AP -4.15 ATP gO.64 TAL Z0_.62 TAP

GP -_.43 ?aA. 133.94 Z_P 40.g_ (TS 3_.97 ?a( 140.62 [TE

129.33 ECC .19877 IN_ 1.6678 Vl 29.610

321.21 RCA 103.63 APO 155.04 v2 35.232

314.91 ?AC 74.73 ETC 261.61CLP -51.65

OLA -2.IB RAL 217.24 RAD f_a47.6 VEL 11.6¢10 PTN 2.03 Vf,#P 5.241 OPA -48.6G RAP 242.57 ECC 1.2400

_-| TIN[ IN,/ tAT IN| _ |NJRT A_K_ |NJ A;qlATH IN| TIN( PO CST TIM IN| Z LAT IN| 2 LONG

9074,01 -1_,93 !1_,T_ T_,27 113.73 3 11 14 1474.0 -12.59 25.69

4_93.13 19.44 210.0_ ?4.09 60.99 15 23 16 4253.1 16.41 21_2.72

1814.89 -16._3 13._ P_B3 115.06 4 27 15 121_.9 -13.34 6.25

4387.49 _0.38 190.19 73.1'0 67.64 16 41 12 3987.5 17,17 182.83

lIO_.Sl -19.31 314._ 71.5_ 116.77 5 Z9 43 1008.5 -13.33 349.46
4366._9 _.90 17_.1_ P_.48 63.g0 17 48 5 3766.6 19.90 164.98

M|O_ ()I[OUtT|OI A_ClI_ACY OI_IT D(TERNIN_T|ON ACCURAC_

TC3 .1140_ BAU ._143 _K,T 1_7.4 _d_ 79_.4 SG3 2_.8 ST 138.3 SR 118.3 SS 568.1
¢1113-1.0113 FAU .Ot_3_ IIRT -.IPJAM IIII r .8624 RTF -,TIT? CRT .3_18 CRS .8285 CST -.0742

FC3-4.1|59 BSP _ Sr_ IJ_.| RL_ -.1675 R|3 .8691 LSA 576.7 NSA 148.5 SSA 35.5

1_3 1.3149 F_P "-_33 SGJ 10_|,B _ 463.6 THA 134.34 ELI 153.2 EL2 98.4 ALF 34.07



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH •ATE I_P 14 tDT•

HELIOCENTRIC CQN|C

RL IS•.4• LAL .00
RP i•T.S4 LAP S._l

RC U.I4S 6t. S_.eO

PLANETOCENTII|C _ON|¢
C• 14.liT K 3.•10

AZNTH LNCN TIN[

90.00 i 88 I

I0.00 14 IS 43

100.00 $ 43 14

100.00 IS $T 11

I$0.00 4 Si 10

llO.O0 II 45 4|

FLIGHT TIN( •4.00 ARRIVAL DATE •EC 17 197•

DISTANCE 8S$.510

L_ 390.77 VL tY.ttl GAL "S.S9 AZL 88;10 HCA 11§.•t INA lt9.7| ECC .liStS

bOP 101.60 VP X.OtO GAP -•.SO AZP 90.15 TAL 1041.51 TAP 115.14 RCA 104.1•

GP -n.6• Z_ l$4.Si ZAP _._ IT8 50,tS Z_ lS9.•T ET[ 110.74 ZA( 7E.44

INC 1.•••1VS 2•.•1•

AM 15S.17 V£ IS.IS•

ETC tlS.$l CLP -$5.44

DLA -.20 RAL 817.•7 RiD 6S67.6 VEb 11.61• PTH I.OS W4p 9.015 DPA -SO.I9 RAP £4•.•• ECC l.tl••

b-I TIN[ |NJ L_T INJ LONG INJ RT A8¢ |NJ AZNTH INJ TIN[ leo CST TIN |NJ I LAT INJ £ LONG

ISIS.4• -17.47 99.n _.56 Sit.IS t ST 34 1|51.5 -ti.tS n._
4795.78 iT.IM 8041.57 73.47 47.71 11 I! 541 4t99.7 14.77 1D9.15

ilHID.S4 -18.40 i@.llO ?8.94 115.9• 4 14 •4 124D.S -19.00 9.4•

45•0.10 18.87 ilMB.L_ 75J,O| 11,58 iS St 4E _HI30.9 it.It 179.44

Sill.gO -80.8T 5§9.19 71.11 SiT.T1 S II 47 loll.• -17.00 •it.El
4516.SO 85.99 i11.10 71.79 41.6S 17 ST 41 I714.5 17.12 iU._

• IFFIDtI_TIAL CORRECTI01_ NID-COURSI[ EECUTION ACCURACY GRBIT D[T[RI41NATiON ACCURACY

TOE -.OOYO TRA -.DOLT TC5 .7715 DAU .L_I6 8GT 749.0 84_ IMiO.O 8G5 518._ ST 140.9 SO 4l.T •$ SSl.4
m -.•tYo m -.s|ss RCl-S.lS04 FAU .0_1 RRT -._584111 r .115| RTF -.IMMO CRT .80Q7 CR• .52IS C$T .G4OS

FOE I.O000 FIIA -.144141 F¢3-4.4051 BlIP 3074 VAJ $1541.5 _ -.1|t4 R15 .1195 LSA GSD.8 IMA llO.S 8•A 31.7

.0S87 _tA .•lit 5C5 S._NI4 FIk • -_ 8G| lOSO,_ _ 4113.S THA ltT.ll4 ELl |li.2 [i_ 5•.E ALF 21.BS

LAUNCN DATE W[P 14 19TO FLIGHT TINE 11,00 ARRIVAL •ATE DEC 19 1•70

NEL.IOC•NTRIC CONIC DISTANCE 115.199
I_ SSO.4O LAL .00 L_L 350.77 VL 17.881GAL -I.S9 _ IT,84JHCA SiO.C_ 8NA 130.1l [CC .1D£11 INC t.idi4 vi L_.•i•

SOY.IS _ 1.8T _ 110.89 _ 99._ _P _.11 _P 91._ T_ _.91 TAP 5N.97 _A 105._ AM Ill.27 V2 $S.243

RC e4.•79 St. IS.41GP -99.it ZAL. 234.40 JJUP 49.10 IT8 I_J.DS ZA[ 158.1H) [TE 34_.14 ZAC 11.97 ETC L_l.Ol C_P -•J.4_

PI.AD_TO¢ID_TItI¢ C_NI¢
¢• 14.1_ _ •.151 •_ I.M _ !17.10 _ 0117.1 WL 11.058 _ _.OS ff 4._ _A -5£._ _P 2S8.N ECC t.2301

_ _H TI_ L-I T|_ |NJ _T INJ _ |NJ fiT _ INJ _ INJ T|_ _ _T TIN INJ £ LAT INJ 2

_._ • 7 _ •$_._ -i•._ 99.11 _.?! 111.41 ! _ •5 iS_.9 -19.•1 •2.n

_._ 14 _ 34 4_.99 ll._ _._ _.i4 11.17 IS _ 49 4i34.• |•.•7 191.6£
iO0.O0 • L_ $8 S•_J.i£ -1D.95 80.ii 7_.5l i1£,74 4 • 4 15•1. 1 _1•.•7 i•.8S

iO0.O0 Ii SO SO _T4._ iT.SO i_.i• _.71 tS._4 i7 ! 4 99T4.1 il.•2 176.12

110.00 4 _HI SO i_O7.1O -1_.45 !,£S 7_.11 1El.SO 5 • •l 1107.1 -1•.4• IS5.1E

110.00 il 97 t 48•4.58 i9.77 111.04 71.41 41.S5 18 • 7 3444.4 15.81 159.1•

DI_|AI. COlleCTION8 NID-COUI_M( EXECUTICN ACCURACY CRBIT D[TENMINATION ACCURACY

-.I _ -.D04B TC• .7110 _ .tOt4 _T _.l _ 117.7 _$ 345.2 ST 151.4 I lI.I , _•.I
I .O_7D _RA -.i_l RC_i._• FAU .07811 RRT -._I I .I111 R_ -._IE CRT .lIll CR• -.70M CST -.02•1

l.igYi _A -4115 FC_4._ _ 5311 _ 11i1.0 _ -.1411 R15 .•SOS LSA ?£9.1NEA 147.9 ••A 29.•

DOE .057D _ .5_D_ BC5 $.434D FIMP -100_ 8Gi 1iil.4 8G• 495,5 THA 1_0.7• ELl 1SO.• ELE •l.S ALF •t.••

LAUNCH •ATE •EP 14 1ST• FLIGHT TI_ ••.•• ARRIVAL DATE •EC £1 107•

HELIOCENTRIC COMIC

R_ 1|0.48 LAL .00

RP l•?.Sl LAP t.O_

R¢ 11.44| Gt. IT.li

PLAM[TOCENTII | C CGN|C

¢• 14._• VHL •._

UDCN AZNTH INCH TINE

90.00 I 34 I

_._ 14 45 •

lO0.O0 I IT 4

lO0.O0 II 4 49

110.00 4 n •

iSO.O0 17 • 14

DI|TA_E E71.741

L_ ISO.7T VL t7.$80 GAL -I.SS AZL 07._ _A 1El.lO GHA 190.47 ECC .19049 X_ £.4OOi Vi E•.IiO

LOP 113.09 VP 50,101 GAP -4.80 AZP 01.10 TAL •SO.40 TAP 111.TO RCA SOS.SO APO SS|.ll V£ •S.t47
6P -34.60 ZAL 114.51 ZAP Sl,S9 IT8 15.61 ZAE 117.91 ETE SOS,iS ZAC 07.$£ ETC 810.98 C_P -41.00

OLA 5.57 RAt. |17.81 RAD 1l@7.5 V_k 11.111 PTH E.OS VHP 4.1tkl OPA -14,1S RAP Ell.BE ECC i.E404

L-I TliE INJ I.AT INJ LONG ZNJ •T A$C INJ AZNTH |NJ TIN[ leo CST TIN INJ E LAT INJ £ LONG

_S8.78 -_.48 45.SO 74.48 110.10 E I1 _ iISE.• -17.ST _.45

41TI.il i4.74 SlHI.14 _.11 IS.S4 i@ 5 4 4075.i 11.31 iDt.14

1119.05 -ti.41 EI.M 74.10 111.55 5 SO • 1585.0 -18.94 IS.li

44SO.it 19.11 179.79 78.67 M.I1 17 iO IT 9910.1 12.04 iTt.OS

iYl9._ -tl.N 9.95 _._ iSS.il 4 S• _ li|O.4 -_.40 $$1.•2

411•,4@ i8.18 1•5.14 71,55 SO.li 18 19 5i 9916,S 14.0| tit.l•

O|_NT|AL C_RI_CTIQN_

TOE .OOe| TRA -._DI_ TC5 ._MO BAU .81NM

RD_ .lO•T RRA -.181MI RC_-i.4ODl FAU .ODLq_

1.•341 _A -.l_• FC_4.•lD• B_ 5$87

• i_l MA .•590 _5 1.5•80 FDP -1_

LAUNCH DATE 8Lrp 14 19"/_

H(i. IOCL_ITR I C C_41C

RL ISO.48 LAL .00

NIP lOT. lO I.AP t.ll

RC ee.lsO G_ 19.51

PLANETQC[Nlll ¢ CGNIC

C• 14.710 YElL 5.848 DLA

LNCI4 AZNTN iNCH TII41 i.-I TIN[ INJ LiT

_0.00 i 40 •S tSi_.TI -t1.95

100,00 5 4 I_ •044.98 -I_.•i

iO0.O0 11 80 tl 4_10.9i i5.14
SiO.O0 4 SO N 18i4.4t -11.|5

tiO.O0 1T fW 34 4i11.14 10.41

OI_iAL CCIII_TIONJ
•OeN _ -.JIM T¢5 .47tf IIAU .5111

i.gl_ _ -.iDOl FC_-S.G415 _ 99511

• iOn _ .34•5 KS i._14 FIM_ -iiH

NID-C_IIIM[EXECUTICN ACCURACY GIIBIT DET[RNINATION ACCUIIACT

8GT 199.6 IM iSO0.S 8G5 _18.$ ST 140.J SO i11.1 iS _OT.•

-.ll•7 _ ._99 R_ -.SM _T .4_5 CR• -.N14 CIT -.122_

itli.IR96 -.1141 R15 .IS00 LSA 8£5.7 145A 148.0 ISA 21.6

8GI 1171.0 8G_ S0_.5 THA lil.OI ELi 111.1 EL_ iil.l ALF S7,21

FLIGHT TIN[ iO0.O0 ARRIVAL DATE DEC £• 1970

DISTANCE 171.518

_SO.77 VI. E7.SO5 GAL -I.S7 AZL 17.5• HCA 115.54 IMCA ISO.74 ECC .11875 INC 2.1711 Vi I_ll.llO

L_P lEG.34 VP So,ill GAP -5,?0 AZP 9i.99 TAI. lEO.?• TAP ISO,51 RCA t04J.041 APO iSt.4i V2 •5.251
GP -17.59 ZAL 134.05 ZAP t•.lS LrT8 _l.il ZA[ 114.10 [TE _l.El ZAC •4.52 ETC £•0.05 CLP -41.31

l.S7 IIAL 117.41 RiO $117.• V[_ 1i.1418 PTH t.OS VHP 4.547 DPA -57.10 RAP Eli.El ECC 1.£429
|NJ LGNG iNJ RT ADC INJ AZ_rH |NJ T|N[ PO CDT TZN INJ E LAT INJ 2 L_NG

48.15 71.55 110.57 £ 1• 1 1717.• -19.•E 40.50

115.99 _.41 14.8• illl 55 4014.• J.4l in.IS

17._ 7S.t7 110.74 5 38 L_I 1_1.9 -_.01 _.£4

171.41 7T.19 15._II iT 55 1 5710.9 I0.•4 111.51

1.10 74.05 itl.Sl 4 41 55 1114.5 -_.it i.Sl

100._4 71.99 ID.99 i8 I• O 5111.1 18.25 SS•.•i

NID-COURI[[XECUTIGN ACCURACY CmBIT D(TEI_INATION ACCURACY

11T _.og IN.5 Ks N.i ST i4•.S M eye.• SS m.4

RIIT -.4417 NNIr ,1497 RTF -.441£ CRT .4131CR$ -.9411l CIT -.3098

1995.4 _ -._ Nil ._11 L•A 950.4 NEA t41.• ••A 83._

IGi 1118.1 IGI SLY.7 THA iO§,Ol ELi EIT.4 EL2 127.4 ALF T£.•T

1100



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNC# DATE I_EP 14 SDYO FLIGHT TIM[ IO2.00 /dUtlVAL DATE DEC Z5 SOYO

_LIOCENTOt¢ CONIC DI|T/_C[ tN.etf

tL 110.48 UU. .00 LGL $90.YT VT. |T.H$ r._L "4.$| AZL 07.N I4CA Se0.77 8141 190.05 ECC .SDTOS

RP S0Y.40 LAP 8.1| LGff 100.$0 Vff N.t|| GAP -344 AZP IS.ST TAL 801.0i TAP S_J.N ItCA SCHJ.4S

I¢ lfli.iHil it. 11.44 GP -40.11 ZAL |$9.45 lAP 11_71 ETI 81.41 7JU[ 154.00 [TE II0.1t ZAC IS.S0
PbAIETOCKNTR 1C ¢.4_1C

CI . 14.111 VNL I.lY5 0LA T.M IL4L lil.Sl IL_ BY.I _L $1.t?1 PTH 1.0l tfl4P 4.4YO DP& -Sl.il

t.NCN AZNTH T.NCN TIN[ b-| TIN[ |NJ LJkT INJ _ 1NJ RT AJC 1NJ AZI4TN 1NJ TIN[ PO CJT TIN

80.00 S 80 40 8J4_.80 -a.3d M.?0 7t.0l S00.S0 • 0 £7 |71_.0

OO.OO l| |9 M 40U.84 El.S? $01.N f4.OS IS.It iS 9S 9| HS£.0

100.00 • St 41 8188.10 -84.99 II.SO TI.OI lOT.D0 S II S3 tStt.l

100.00 SO l? tl 4HI.IT It.It 171.01 Tl.$Y 11,41 l? 40 l 9Y01.4

110.00 4 • 10 1011._1 -tT.Ol t£.lO Y9.99 _tt.Y4 4 51 St tt_t.O

110.00 IY 0Y IO 41|4.14 t4.01 t�Y.�J Tl.St S0.TS 10 45 4S 9914.0
• ll_llll(T 111, I1|

• 0111 1111 -.1110 TCI .0110 IAU .99TI

• 8tll llA -.LIOI llC1-1.1148 FAU .MT?0

F1N t.117t FllA -.t0$O FCI-0.0110 10P 4114

I01 .tYll IDA .SILOS IK_ t.lllS FDP -18041

01_ EXECUTION ACCURACY
lit glT.8 M8 1911.1 8G9 401.t

lit -.UIt ill r .NO! IrlY -.147!

161 14M.S _ -.04._ I119 .H0S

IGI J_lt.O Ill SH.9 THA 01.10

INC t.1011 VI !1.110

APO 155.44 VI $S.tS4

ETC £|0.DT CLP -$J.EE

nAP 188.01 [CC 1.1408

INJ tP LAT INJ • lONG

-10.80 44.10

7.li lOl.l£

-I1.18 14.41

0.94 114.10
-10.14 $. J.•

10.00 SSO.Dt

GlIOIT D[ll_lNINATlON ACCURACY

ST |?9.0 M 400.1 88 8GS.T

CRT .03|0 ClIO -.IH_¢l C0T -.$414

LIA 1040.0 Ilia 848.0 IIA I1.0
I_1 410.0 U 111.4 AIJr Tl.II

L4UMQ¢ OAT[ _ 14 tITO IrLICAfT TIN[ 104.00 AIRIVAL OAT[ KC ET 10/1)

14ET.iOCINTIII¢ CGIIIC DIITANC[ lit.ME

ItL 110.41 LAL .00 LGL IlO._ VL 17.410 _ -41.SI A_ 14.t0 NCA 101.01 INA

lip 10T.41 LAP 8.41 LOP Ul.U VP M.S_ rAID -|.it AZP 11.81 TAb 111.11 TAP

RC Y8.000 GT. 11.401 _ -4_I.DI _ 118.01 ZAP 07.49 k_l 18._41 ZA[ 199.01

Iq, AI_TOCIDIllU ¢ CONIC

Cl 11.J.t4 _q4L 0.1_1 DI.A 0.70 RAL 1_0.07 NAD t117.1 VI_ 11.099 PTH t.0G VHP

IJ4CI4 AZlETI4 I.NCH TINE L-1 TINE INJ I_T

I0.00 t 18 II 1441.01 -84.19

I0.00 tO 19 N 4448.11 0.1_
SaO.O0 • 14 41 1111.19 -I_.Y4

tO0.O0 10 l| N 4840.17 10.10

ISO.GO • 97 JY |g_J.N -N.S¢J

110.00 ST II 14 4011.0f 18.T4

DIFYlgI[Wr 10. CCIIIDCTICI_

TO( .||SO TIM -.IM84

NO( .141t ilia -.fOgY

FOI 1.814t FRA -.0140

I0[ .i111 IIA .0141

1_1.11 ECC .101t4 INC ].Sill VS II.llO

3d_.ll IICA 10t.7Y APO 155.44 V! _$.tSO

1_14.11 ZAC 58.5t LrTC 018.SI CUP -I0.$_

4.4841 DPA -01.17

INJ lONG INJ RT /dIC INJ AZMTH INJ TII4E PO CIT TIN

97.71 71.Y0 1G4._) I iS _7 tMS.O

110.13 TS.O| II.|t 10 $4 10 MII._

_4J.1_ 11J.44 IO5.74 $ 15 9 1S1_.1

100.H Y4.Sll 01.1rS 10 I 41 9141.0

IT.M 77.49 101.14 4 30 S_; l_lSS.I

114.44 71.01 $8.01 10 0 SI 9411.4

N_ I:)ICUTICN ACCUIIM_

TCI .$J70 IIAU .14105 8GT 144.9 IGn 1411.8 8G_ 404.9

IIC1-1 .lrllll FaU .0111111 niT .0841 illF .0U4 R11r .09SS

FCI-4.141T lip 4494 01 1|71.0 Nil -._079 1119 .t414

IICI 1.7111 III I -1111 l&l |411_.| _ 544.4 THA N.40

RAP t2t.N ECC t.£SI4

INJ I LAT INJ • T.QNG

-11.4_ 4t._4

S.S9 Silt .48

-11._4 18.91

0.0_i 111.t9

-tS.O! 0._

0.40 148.00

amlT OElrlBII41NATIGN ACCUNACY

IT t_9.9 80 |_1.O 88 1041.1

CRT .T844 CR8 -.IHNJ? CIT -.7_0

LIA |11_.0 Ilia tSO.S I_A 18.4

Et.S 9ti.9 _ 191.4 ALJr 70.0D

LAUNCH DATE I_P |4 1070 FT.IGHT Tll4 Ir tOl. O0 AII|VAL DATE DEC 11 1010

N(LIOCENTRIC CQM|C

RL 100.40 tat. .O0

RP $O?.40 LAP 8.$O

IK Y4.1_t f._ t_.11

PLANETQCEN1111C CQNIC

CI II.?II K 9.074

L.NC_ AZNTH t.NCH TIN[

90.00 0 I_ 41

90.00 16 I _8

S.OO.OO 8 IS 10

100.00 17 SO 40

110.00 ) 4? 11

110.00 10 11 9

DlSTANC[ 117. I10

LOI. $lO.TT Vl. IT.49t IAL 4.48 A/_ 11.11 H¢A Ill.IS INA tit.El [¢¢ .|16_1 1NC 9.0TI1 Vl 19.010

LOP 181.011 VII _1.111 GAP -I.N A_ H.II TA_ 111.17 TAP _l.Sl ICA IO?.H APO 111.41 V_ II.lll

GP -40.01 lAb _9_.14 lAP I_,OG [TI 14°ll ZAI[ ilO,l_ ETI[ 170.00 IAC IS.41 IrTC 117.1_ CLP "-G_.IT

OLA it.Ol RAL 810.T0 L&D 100T.0 _ 11.71l PTH !.041 VHP 4.440 DPA -t1.tl RAP lIT.It

L-I TINE INJ LAY INJ _ INJ liT AIC INJ AZNTH INJ TII4 r PO CIT TIN INJ • LAT

0141.90 -IS.IS SD._t 10.99 101.Y0 I 40 10 10£.O -t4.OS

4410.14 7.11 11_.9T T0.4_ _l.SI 17 1S 19 _110.0 S.$7

llll.H -I_,0| 41.89 IO.Tl IH.19 9 0 H llll.l -14.H

41_1.17 O.tl 100.11 7§.fl 01.19 10 11 IS 9iTO.$ 4.£1

88_l.WI -30.0_ 11.07 70.7_ 1O7.ll 4 tO 44 140_.0 -£7._J7

4_07.81 10.70 191.44 74.90 S?._t II 17 S7 _1407.0 l._l
DI_IAL C_OllECT 1QNI

10( .field 111A -.S$14 TC_I -.0490 BAU ._J87

•4114 ORA -.OSO0 R¢_1.040_ FAU .04411

1.0797 IrOA -.OAIO FCS-4.TSII lIND 4141

.S04D BRA .IHI88 KS I.IMIS F0P -11S1

EC¢ $.£$t0

INJ •

9S.$0

$77 .ill

$4.1£

1S0.$0

10.11

140.|1

NIT D[TirlININATION KCU_ACY

IT 910.4 M ITO.I 18 101Y.0
CRT .IINKI CRO -.111,1 COT -.8414

L&A 1910.7 NtA 140.7 01A 10.4

Iris 7_4.S ELI 11t.0 AU r IT.D4

NI_ LrlnrCUTlON ACCURACY

lit _ll.I llt 1110.7 1_5 40.0
IT .|4_|9 _ .9741 RTF .3489

I_1 1710.9 I_1 .0170 RI$ .0T90

161 1110.4 IGI $40.0 TNA DI.4£

LAUNCH DATE 8lIP 14 1070 FI,1CA4T TIN[ IN.00 MIIVAt. DAT[ DEC _| IIYO

HI_ IOCENTIII¢ CONIC

RL t10.40 L_L .00

ff lO?.ll LAp 1.71

K 7f.lll IL #.N

PI.AI4[TIXENTO 1C CCNI¢

C$ 10.401 _ 4.000

_NCH AZNTN LNCH TIi_

gO.DO O 41 47
• O.00 10 I_ 88

1DO.D0 I 10 4O
IO0.00 17 40 I

$10.00 _; IG M

110.00 10 91 11

011TANC[ _04.M|

0_0.T7 VL 87._1£ IAJ. -t.d_ A/I. 0|.tl HCA 11t.48 INk 191.N |(C .18141

LOP IN,9I VP _kl,104 GAP -I.S_ AZP 0,_.0_ TAL 111.19 TAP 90.7_ RCA 107.£1
611 -41.t4 ZN. 130.18 ZAP 71.S1 ETI 11.1£ ZA[ il,J.L_ ETE £_.11 ZAC Sl._

DLdi M.INI RAL I10.10 _ I_lT.? _ 11.T_1 PTH £.07 _N4P 4.010 DPA -t4.50
1-1 TIN[ INJ I.AT INJ L_NG 1NJ lit AIC INJ AZNTH XNJ TIN[ PO CIT _IN

III1.70 -I?.C_I N.M I_.1t N.79 I tS _O 2091.0

4J40.4_ 4.01 I_.N _lJ.n _.0_ 17 _ _ _740.4

1_44.N -N._J 48.N 83.4t 100._7 _ 40 S_ IT44.T

4110.7| S.0t _101.1_ 77.71 ¢10.04 10 41 _MI _$111.0

IOi_._MI -_I._O £7,1_ 11.17 104.1t 4 10 S_ 1477.4

$110.11 l.li 140.51 _1.01 H.lO II 97 t _)SD.I
O11rlell_NTIAl. CCIIICTICIll

1_[ .1140 1111 -.l@ll TO -.L_04 IAU .4107

_! .lllO IIA -.OILY RCI--1.1440 FAU .01_40
!.0148 FIIA .08_ F¢1_-4.4_J| lip 0417

IN .140_ BIM .S¢149 KS I.D001 FDP -SL'J4

INC 4.0119 Vl 11.010

APO 1SS.30 Vl_ SS.£SO

ETC I_SI.SO CLP -_40.20

£10.S$ [CC l.tltl

INJ £ |.AT INJ I_

-IS.S3 01.91

1.04 11r_.lS

-11. S£ _. 00

1.00 100.11
-11.11 10.70

4.tl 141.10

_IT DETIE_I4INATION ACCURACY

IT 4_11.0 M lit.! 81 11140.0

CRT .IMS4 CRi °.9091 ClT -.9L_1
LEA 14TI.S NIA 150.7 llA 14.4

ELl !_3.1 EL£ |30.4 AT.F I_.lS

NIO-COIAIl_ I_ClrCUTI_II AC(lmACY

0GT 0_1.II _ 11_1.l 8G9 _Ot.O

NRT .S_t NNF .0_11 RTF .$8J8

IGI JlTO.t B .0400 DiS3 .itS0
HI ITII.S I SSI.I THA 75.74

1101



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH •AT( •EP 14 tel•

HELIOCENTRIC CONIC

RL 1S0.4• LAL .00

RP 1•7.4• LAP t.l•

IC 7•.IN GL 31.48

PLAIETOC•NTR|C CQN|C

C3 17.•16 VtDL 4.149

LNCN AZNTH LNCH TIN|
IO.O0 O 83 48

• O.O0 14 SS •

100.00 t 14 411

100.OO 1• • 49
110.OO $ 84 14

110.00 18 St 51

FLIGHT T|NIE 110.00 ARRIVAL 0ATE JAN Z 1171

DISTANCE $10,101

LOL S§0.77 VL 8T.447 GAL -i.$8 AZL 8S.44 NCA 141.7• SNA 151.55 ECC .18949 ZNC 4.5S51 Vl ••.61•

LOP 1DE.S• VP 3•.19• GAP -1.11 AZP 93.St TAL II1.99 TAP 351.81 RCA 1•7.55 APO 155.31 V£ SS.£S9

GP -51.•7 ZAL 119.9§ ZAP 90.7$ ET8 I.DI Z/dE 1•S.49 •T[ t67.74 ZAC 49.E• ETC ISS.37 CLP -74.18

OLA 19.•T IkL L_8.I3 IAO 9SQT.7 V•L 11.773 PTH £.08 VHP 4.•IT 9PA -05.•5 RAP I05.51 ECC 1.£•35

L-| T|NE ]NJ bAT ]NJ _NG |NJ liT AIC ZNJ AZNTH INJ TIN| PO CST TIM ZNJ E LAT |NJ • LONG

9736.30 -17.97 7•.•7 N.63 95.II 1 9 It I133.3 -•l.0S 44.41

41_9.18 I.LV? 17S.94 80.70 31.77 18 9 15 3449.• -1.52 10•.£1

8439.97 -99.19 5S.84 N.?$ H.7S • 35 •9 1840.0 -e7.95 40.11

4037.T4 3.43 158.18 •0.04 90.99 19 14 ? 3437.7 -.SS 151.6•

|S•O.N -31.•8 33.N N.I4 100.$S 4 O 14 1510.1 -30.7• •4.93

_0.4I 9.3• _45,1• 76,U |3.35 1• 5• 41 3•130.4 1.9• 1_1,•4

• IFIr•R•NTIAL CClU_CTIOI48

TO( .4117 TRA -._1441 TC3 -.440• 6AU .4451

ROt .70_HD RRA -.0e33 lC3-S.8•DY FAU .07848

FOE E.1933 IrllA .0918 FC$-6.94•5 BDP 5tlO

DOE .•1S5 lIRA .3•T5 3C$ 1.9535 FDP -1190

MID-COUR3[ EXI[CUT|ON ACCURACT ORBIT 9•TI[IUDINATION ACCURACY

9GT N$.6 m 11140.4 liG3 _18.4 ST 590.4 M 973.• 88 11•9.5

liT .TIT0 W .Nl| RTI r .745I CRT .••Sill CRI -.IHHHI CIT -.95O4

8GB L_DSl.O RL_ ,0407 R13 .NIO bSA 1639.3 I_A 1|I.0 ••A 19.0

841 1144.4 _ 546.1 ?HA N.45 EL1 1130.4 EL• 131.8 ALF 5•.17

LAUNCH •ATE 8EP 14 IW/_ FblGHT TIN[ 11•.00 ARRIVAL •AT• JAN 4 1•71

HEr IOCENTRIC C_NIC

RL 150.40 LAL .00
RP 107.4• LAP •.1_

RC •1.4U11 GL 34.48
PLAN[TOCENTR I C CGNIC

C3 1•.31• _DL 4.879

LNCH AZNTH LNCH TIN|

90.00 0 • 6Y

90.00 17 N 40

IOO.OO I N 18

1DO.DO 1• 37 $4

110.OO 3 tO 446

110.OO 19 S• 4#

DISTANCE 317.1N

lot. 650.7T Vb Irr.447 GAb -4.31 AZb 84.91 HCA 144.95 844A 131.33 •CC .10108 INC 5.0943 Vl •9.490

I_P 135.•3 VP _4.197 GAP -.94 AZP 94.17 TN. I10.•9 TAP 355.81 RCA 107.44 APO 155.•• V• $5.•5•

GP -14.79 IN. 1I•.1i4 ZAP •4.•3 ET| 1,33 ZN[ 11_.45 ETE IffW.4O ZAC 44.0• ETC •$3.tH) CLP -•0.•7

DLA 19.91 RAL 123.139 lAD •N?.7 VEb 11.811 PTH l.O• VHP 4.804 DPA -•7.05 RAP 195.34 •CC 1.$014

b-| T|NE |NJ bAT :NJ LCNG lNJ RT ADC ]NJ AZNTH |NJ T|ME PO CDT TIN :NJ • bAT |NJ • LONG
185E.94 -N.30 05.57 90.TO 90.94 0 SO • t151.• -•7.•? l•.DS

41ye.94 -.i1 IYO.N n.•S •I.N 18 N L_ 397•.9 -4.19 s&4.t•

8949.|1 -N.?• I_._l 90.94 98.$4 I 10 41 1949.5 -N.I• $4.50
N|6.110 .N 153.74 4L).06 40.11 1• 43 53 3359.9 -3.tD 147.t•

tS|S.SS -33.5• 40.40 gO.l• 94.74 3 48 SO 1493.5 -3•.•• 31.4•

SD_3.N 3.•3 141.T8 81.07 56.0_ _0 £3 35 3L_5.7 -.SO 135.17

_l_ZT D(11_RI4ZNAT[(_4 ACCURACY

ST 784.4 M 1114.• •8 I919.0

CRT .97•0 CR8 -.M)lNI C•T -.•Y4•

LSA 11_4.• NDA 154.• 93A 10.•

EL1 135•.I •bE 1_4.9 ALF S5.O•

D 1FFI[RI[NT IAL COm_CTION4

TO( .SIN TL4 -.Nil TC$ -.1_183 BALI .4T•5

ROE .1tl94 lIMA .0134 RC_-S .•1_6 FAU .07174

FIX| 8.113011 ilia .Ill• FCS-6.SOIO BI_ 4394

Ill• 1.O1•• lIMA ._Nll IIC3 1 .DL_DI FIP -1108

NID-C_AUN[ Lrx[cuTION ACCURACY

8GT t0T5.1 K4 Sill.6 163 3|?.I

liT .0Igo NNF .9448_RTF .033£

MO 9191.| W .0?go RI3 .00_9

II41 11£T.1 SCAE 599.6 THA 33.4£

LAUNCH DATE 8EP 14 1979

H•LIQCENTRIC CONIC

RL 1S0.4• LAL .00

RP SOT.4• hAP S.OI

R¢ •$.••1GL 3T.?1

PLAN[TC)C•NTRIC CON|C

CI 1•.808 VHL 4.451

LNCH A_NTH bNCH TIN|
IO.OO 13 31 ST

90.00 1• 10 10

1DO.DO I 13 INI

100.OO 1• S• 1•

110.OO • SS •
110.OO 19 SO 4

FLIGHT TIN• 114.00

DISTANCE 393.$47

_OL $$9.7T VL 87.448 GAb -I.t3 AZb 94.37 NCA

LOP 130.08 VP 39.193 GAP -.SO AZP 94.97 TAb

GP -$7.73 Zld. 184.43 ZAP 88.14 [TI 357.33 ZA[

141.18 MiA

110.54 TAP

119.11 [T[

ARRIVAL OAT[ JAN 0 1971

131.t9 ECC .1813• INC 5.IET• VS 89.010

3S•.?I RCA 107.40 APO 155.10 V• $5.ESi

857.I3 ZAC 4£.9£ [TC 851.41CLP -•4.51

0LA 88.33 RA_ 815.94 RA0 4597.0 V_b 11.888 PTH 3.11 VHP

L-I TIN• INJ LAT |NJ _GNG INJ RT ASC INJ AZNTH |NJ TIN|

8995.N -19.08 65.N •l.0I •5.79 94 tI |1

4074.$3 -4.01 194.N 87,13 31.04 19 IJ 4

I_T9.35 -N.?9 ?8.97 IHS.S3 87.46 1 50 9

$044.00 -t.4l 148.05 N.97 90.10 IO I• 4t

INs.it -14.14 48.8] 95.16 91.•3 3 )4 SO

315S.09 1.23 158.00 84.37 55.94 tO 12 SO

• IFFEREkTIAL CCRRECT|OI NID-COUII_DK Lrx[cuTION ACCURACY

• TEN TRA -.3583 TC3 -.7•34 BAld .5011 86T 1680.13 M 19_1_.I I_$ 3L_l.t
RD( .I)$go RRA .OIk19 RC_-S .?•£Y FAU .04445 RRT .944T IIIIF .1_4 RTF .1449

FDE 8.17•7 IqlA ._414 FC$-Se.•SN BDP 7017 _ 8373.• _ .0616 R|3 .3039

DOE I.tSN liRA .34L_ BC3 1.0984 Flip -1035 841 L'_OS,7 848 5_$.4 THA 57.70

5,050 DPA -97.94 RAP 10T.30 [CO 1.3••9

PO CtT TIN INJ I LAT |NJ I LONG

L_•3.9 -Ii.S• 0T.33

)4?4.3 -l.T3 tiE.iS

BOTO.3 -N.•3 94.1•

6994.1 -I.4O 14•.09

1701.1 -33.51 1tl.94

3153.1 -3.•6 I$1.••

NIT KTEm¢INATION ACCURACY

9T 501t.I M l•_J.O J8 IL_5.D

C_T .lI4• C_I -.•_l_ CIT -.1137

I_A I011.§ IIA 159.T liMA •.$

EL1 13N.9 ELi lll.• ALF $0.$S

LAUNCH DATE S(P 14 1970 FbICACT TIN[ 114.00 ARRIVAL OAT• JAN • 1971

DIFFglIKWfIAL CCEOECT|N NID-CGURE_ [I£¢UTICN ACCUtACT

TO( 1.0470 _ -._4t T¢3 -.8304 BAU .S•$O NT I$9S.I 8CAI 5907.0 N3 890.5

liD( 1.044_ _RA .$1H67 RCS-I.5$?4 FAU .05595 RRT ._949 RRF .3071! RTF .914•

F_ t.139• IrMA .$S15 FC_-I.•III BIP ?5SI 8411 2)45.9 _ .1091 RI3 .1_1

BD! S.ltDI liRA .3113 KS 1.7941 FI -ill 8Gi 9401.5 811 ll.i THA 51.0I

_l%lC¢ilTll¢ _1¢ DISTANCE 311.iS•

RL IS0.48 _ .go L_ 630.77 VI. L_.466 GAL -t.I4 A_ $6.91 _ 1|1.40 8_ 131.16 ECC .S_• INC •.4865 vs N.•lO

RP IOT.4• LAP 3.10 LOP 148.36 VP l.I63 GAP .L'J AZP 95.70 TAL I10.1l TAP 1.53 RCA 107.41 APO IS4.DT Vt IS.liD

RC N.11I Gt. 4S.10 GP -90.73 ZAL ItS.iS ZAP 91.17 _1'8 359.30 ZA_ SiS.T7 LrTE iS•.•• ZAC SO.N •TC •50.5• CLP -D•.$D
P_MI_T_CENTRIC C_NIC

C3 •S.0gO V_ 4.OTDDL_ i5.38 RAL liT.T• RAID •StT.I VEL 11.970 PTN 1.13 V_ 5.400 DPA -_.•3 RAP 1T•.61 [CC 1._3

I I L_CN TIN| b-I TIN• lli LAT Ili Illi lit ASC XNJ AZNTH IlJ TIN• P• CST TIN INJ I LIT IlJ • L_NG

IO.C_ II 53 N 1181.37 -1_.34 1_.43 N.36 TO.10 L_ _ 40 2381.4 -•7.3i IGO.N

go.I 19 $ N illS.11 -I.4t liT.01 I_.lI ll.ll lO II 0 1334.0 -ll.fl Ill.it
100.¢_ O 41 ll iS.IS -n.?i 84.10 100.09 ll.ll I I IT 1241.7 -N.It lg.ll

iC_.00 go • 44 3749.91 -4.30 141.66 ll.07 go.ll it 5 SO 3141.4 -i0.il tll.N
110.¢_ • 33 37 t.07 -33.67 50._ ll.7l IS.go I IT II li.I -34.11 4O.41

110.l gO fl 13 lll.03 -1.7l 133.N n.17 59.N -II IT II 3079.0 -4.iS Ill.Y3
GMMIT DETENNINATION AIACY

IT IN•,9 N 1139,0 II 1•91,7

CRT .1_5 CR•-t.C_O CST -._IO

blA ill?,0 i lll,l IIA I.l

ILl lill,t ILl 140,4 ALl 4i,Oi



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCN OAT[ W[P 14 tlYO FLIGHT TINE 118.00 A881VAL DATE JAN tO tRY|

_LiOCENTRIC CQNIC DISTANCE SSI.8M

lb tSO.4O LAL .00 LGL tOO.Y7 VL 87.480 GAL -t.OS AZI. 88.18 HCA ||4.Q£ 8NA 131.14 ECC .10058 INC 7.4EOS VS 80.610

lip tOT.gO LAP ].ST LOP 149.98 VtP" _1.17| GAP .13| AZP 14.71 TAb IOD.SI TAP 4.E$ lEA 107.46 APO IS4.1I VE IS.El t

lE IMS.iY8 (_ 44.11 fan -Lq.8| ZAb 11D.OS ZAP 1_.64-ET$ 34645 ZJ_ 118.14 ET[ t4Y.tS ZAC M.H [TC t48.$t CLP -IM0.53

PLA_TOCI_TR i C CONIC

CO IM.971 VtM. 4.NT DLA 11.47 RAL I_lO.I! tAD llllll.O VEL lt.ODI PTH t.tl IN4P S.OS8 DPA -09.tO RAP |13.$9 ECC 1.4015

AZIr_ IMCH T|IG L-I TIlG INJ LAY INJ lONG INJ IT AIC |NJ AZNTH /NJ TIN[ PO COT TIN INJ 8 LAT INJ 8 lONG
IMl.l_t 80 41 ;MI 1178.11 -18.48 148.T0 Ira.IS If.DO tl 44 48 901_.T -11.80 t$S.tO

U.N tl iS S 3000.88 -10.41 $30.U 101.34 IT.09 H 39 $1 LSOS.S -Dt.DS tl_.DS

100.00 rJ 4y M SoYY.YT -n.ti sol.IS I04.DO ?S.LqJ 14 30 t4 1477.1 -£Y.18 BS.St
100.00 tl 1l 83 IJYS.N -11.0| IU.S$ N.tl U.31 tt it 30 L579.t *iS.IS lOS.SO

ttO.O0 t 10 51 1141.88 -Sl.ll 70.17 |N.H 71.01 t 54 $5 104S.O -33.73 It.IS

110.00 81 11 I0 H4W.II -9.131 189.07 Og.t8 $1.10 f_ 10 $1 L58t.S -D.Y$ U_.TS

Ol_IAb _IQll N|O-CQURD_ 833CUTlON ACCUIRACY CRDIT DETENNINATION ACCURACT

TD_ l.IMI4l 111A -.ITll TO -.tdiOY BAU .M308 IIGT 111t.0 MII 1DR.7 t61 tSt.O liT 1304.4 88 IIIS.S 18 1100.8
1.8110 IRA .8J04 RClb-I.IbNtY IrAU .04_ NNT ._/00 NNI r .DOT8 RTI r .O337 COT .IH)00 COS -.19119 COT -.9917

FOI£ 8.01Hm IqL4 .1714 FCIF-I.8_JO lip 0181 _ 1719.1 J_3 .1171 833 .1_40 LSA P_L_.Y NSA 161.9 88A 1.9

IN I.ILlt4 IRA .Sl_I ICI S.N FIP -017 8G! lS|S,9 N STS.S 514A 48.t7 ELi tltS.8 ELt t4S.O ALF 41.t9

DATE _ 14 t1370 FLIGHT TIN[ |80.00 ARRIVAL DATE JAN 1£ 1971

HEL IOCENTIt I C CONIC

RL 110.41 LAI. .00

RP tOY.S1 LAP $.84

RC gO,_Jl SL 48.88

_1¢ CCNIC

C_I 19.111 K D.434

IJiCl¢ AZllm UICH TIN[
Y4.g4D 10 _J 7

SOl.OR I_J SO 1|
Yd.N 10 II 7

tOl.OI I_1 I0 11

StO.O0 I S$ S

110.OR II J1) Is

DISTANCE 341.110

LOb 1)go._r vL OF.404 SSL -S.14 AZL 81.30 NCA

LOP 130.1_J VlP 30.1N GAP 1.0_ A_P tY.30 TAb

CAD -17.10 ZAL 11|.17 ZAP I_.St ETI ILI1.74 ZAE

157.83 _ 1Sl.01 ECC .110_S IN(: 8.SOS8 Vl t0.1tO

101.01 TAP S.ID _ 107.30 APO ISd.@S VI 5S.ld7

101.17 LrTI[ 148,88 ZAC 3_.83 _TC IM3.411 CLP-104.47

DI.A Sl.YO NAL I11.01 IL40 t111.£ VEL It.£Y$ PTH t.tl VHP 1.477 DPA --19.ST RAP 199.40
L.| T|I_ |i4J LIAT |ltJ _ |NJ lit _ |NJ AZI4TH |NJ TIN[ PO COT TIN INJ I_ LAT

400T.04 -tt.II 117.Dt 101.7t 14.13 I0 19 $4 13407.0 -11.34

I_J13.00 -it. mm 118.11 I08.TY 04.81 14 18 30 I_SS.O -tO.St

4007.04 -I1.11 tlY.INI 101.71 Id.l_J en 19 $4 _40Y.O -I1._1

llll.00 -|1.11 I11.11 IN.T7 M.81 14 18 !I NIt.0 oil.S3

888J.30 -8_.81 83.30 |18.$S 70.81 8 |S 30 8L_J3.S -31.19

1414.71 -IO.IS ll_.J_ |M.S8 _r.113 r_ 1o 30 18_6.7 -14.30
OlFPlDINYIAL CCIIDEY1GN8

I.II40 NNA .30Sl RC1)-I.O88J FAU .031_1

I_ 1._100 FRA .4111 FC1-$.1111 liP Nil

IDE 1.8411 liRA .4071 _ 1.4117 FliP -lit

Nl_ 83_CUTIGN ACCURACY

liST 1117.1 MIt 1871.4 8r4 81£.Y

NiT .1191 NNF .1000 RlY .1414

8rdJ 1171.1 N83 .1810 Ills .1_J30

161 8080.1 848 9_4.1 Tt4A 40.18

ECC t .4111_4

INJ 8
110.33

104.73

tO0.33

104. _J

77.40

ltS.TS

GIIIIT OETIBININATION ACCURACY

ST t1_1.t In ISDY.D 88 1114.3

CRT .11311 ¢R1) -.IHHNI C8T -.DR_HI
LIM LqJ413.O I_A 111.4 1)lA 3.8

ELl L'JDO.4 ELI tSO.8 ALl r 3S.Y9

LAUiiCH OATE lip t4 tDTO FLIGHT TIN[ 118.00 ANDIVAL DATE JAN 14 tOYS

N(LIOCENTRI¢ CONIC

8b 110.48 LAb .00

8P tOT.SO LAP 3.t_

RC N.ItY _. SS.O0

PLAN[TQCI_NTNIC CQNi¢

C_ It. SiT K 1o011

UICH AZIlTN INCH TIN[

ll.II 18 14 81

tILl .99 0 ST
I1.11 10 14 81

ttt.H O IT 10

_0.31 I@ $4 8@

111.@4_ O 17 10

DIFlr1ES_E34TIAL CX_I_CTIGI_

TD[ 8.4117 TRA -.NI

t.iilT NRA .ill0

FOE 1.1410 IrRA .4¢_JS

8_ 8.YT48 IRA .4JlO

DIITA_E _8.7_

bO_ S$O.T7 _ 17.1t4 tAL -!.81 All, 11.11 _A 1iS.O| INA IN,II EC¢ .1101! IKtO.IOYl VI 1t.910

LQP 111.880 VI I I1.111 GAP 1.44 AZP 30.11 TAL 101.40 TAP 1.4l 8CA 107.30 APO 134.40 Vl _1i.843
GP -70.DO lab 118.|7 ZAP N,l_ [TS 331.30 ZN[ 104.11 EYE IN_P.4 ZAC h.OI ETC 84t.48 CLP-ItI.I7

OLA 3S.11 _AL _l.30 _ @N.I { |8.S|! _T_ 8.ll H Y.I_ O_A -11.14 8P Ill.iT [C¢ t.lll?

_-I T|N[ INJ LAY INJ _ |NJ 8T Ale INJ AZNTH INJ TIN[ PO CIT TIN INJ I LAT INJ E lONG
4ill.It -tl.Sl $11.B 111.41 10.09 I0 4 || _tl.3 -t_.14 174.1t

317T.11 -$1.tl IO_.IM 1|l.48 DO.OI t 10 I 8i77.8 -1_,18 Ot.II

4tll.II -IS.iS 130.04 |_l.41 llO.OI I0 4 15 S!113.3 -1_.14 174.11

3177.11 -I1.11 101._4 _|l.48 IO.OI I 10 I I377.8 -l_.ll 19.11

4111.81 -11.SI $11.N Sll,48 I0.01 !0 4 tS Sill.3 -1_.14 t74.11
3lYY.l$ -tl.tl 101.14 118.41 tO.O_ I 10 O 8377.1 -l].ll It.I1

NI_Lr_CUTIGN ACCURACY G811T KTENNINATION ACCURACY

TCS -.l_Sl IAU .S981 11T tll8.S i t_l.l I_l 174.3 IT !_01.7 8N 1_04.O 18 ltts.4
tEl -.7010 FAU .011113 N_T .llOlllIF .1111 8TF .ills (:liT .1101 _RI -.OI_I CIT -.llSO

FC3 -.81N_ W 8311 I SOS?,ll_$ ._104 RI3 .8830 LSA I_044.014_A 1Y8.4 813A 4.9

KS 1.1514 FOP -STY MS t1)YD.I 8G8 S_S.O TI4A 33.83 ELI L_41.O _ 158.7 ALl r t9.41

LAUNCH OAT( _ 14 1870 JrL|GHT TIN[ |_J.O0 A8RIVAL DATE JAN 1t 1971

H_.IQC1)IeTRIC C_tlC DISTANCE 3_.tT1
RL t_0.4O LAL .00 LGL SSO.7T VI. L_Y._W GAL -$.38 AZL T7.87 HCA 104.81 8NA I_O.TT [CC .1800_ INCtD.SSLqJ Vt LS.DIO

I_ 107.14 LAP S.SS lOP SIS.St Vff 30.117 SSP 1.80 A_P lOt._l TAL 1_07.07 TAP 11.88 NCA tOY.iS APO IS4.L_ V8 3S.830

RC 11.197 GL $7.17 GP -Y4.11 ZAL to8.111 ZAP I37.40 ITS S!!.11 ZAI[ 19.S3 El1[ 1_81.G4 ZAC It.T5 ETC L_JS.II CLP-It9.4I

_TOCENTRI¢ C_NI¢

CS 47.108 K l.il DLA 30.30 RAL 8M0,113 NAO 1_88.8 VEL 13.010 PTM 1.37 VHP 8.H7 DPA -18.S0 RAP t30.84 ECC 1.7093

LNCN _ LMCH TIN[ I.-I TIN[ INJ LAT INJ _ INJ NT ADC INJ A_MTH INJ TIN[ PO COT TIN INJ I LAY INJ 8 lONG

li.II 10 41 S 4M13.lt -18.8_ 111._ Ifl.SY S3.I_ 19 |S II 3743.8 -II.14 t87.10

t17.88 l 0 50 S11_.10 -18.1| tO4.10 IlS,I_ S1.11 I IS 43 tSl_.l -tl.8_ 97.77

II.DI tl 41 S 4343.88 -tR._ _ll.l_ IIS.iY S$._ $9 IS _ SYIS.8 -11.t4 187.10

117.88 t 0 I 3111.10 -tl.ll 104.H |IS.H S3.11 1 S13 4S I_IS.I -11.13 87.77

t1.11 tO 41 | 45413.11 -$8.tl J11.83 111.|7 _|.11 It iS II 3Y43.8 -I1.14 187.10

tl?.OI 1 0 30 3111.10 -SO.IS tOM.M IIS.N 9|.11 I |S 43 |SlS.I -II.SI 97.17

DI_IAL CaM_CTICN8 NI_ _CUTICN ACCUDACY GmJlT D_TI_J41NATION ACCURACY

3.DllY B .ISIS T¢1) -.3013 IL4U .SITS SOT IIIt.O llll 1400.8 _ 130.4 8T IIIl.Y Ill 1030.S iS 10S8.9
1.1118 _ ._10 N¢I -.4910 F_ .010_ _ .8_1 I .MID 8_ .1158 _T ._ _l -.Nil COT -.19tl

FD[ 1.717l FRA .411_ FCI -.37i7 lip 1141 I SIIM,O NI_ .1107 813 .9118 LIA _l.! NIA llO.l 81A 3.9
I0[ $.1770 iRA .O?OS lEI .l_ll FIP -483 _| SlRl.! I IO_,t THA _4._ ELI tlll.! ELl Ill.8 ALF IO.ll

1103



JPL,TM 33.99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATS $EP 14 1670 FLIGHT TIN4[ 126.00 ARRIVAL DATE JAN 18 187I

HELIOCENTRIC CONIC DISTANCE 361.129

RL 150.48 LAL .DO LOt. 350.77 VL 27.337 GAL -5.SS AZL 74.45 HCA 167.36 3NA

RP 107.56 LAP 3.31 LOP 156.58 VP Sl.OiA GAP 2.13 AZP 105.19 TAL 206.64 TAP

RC 97.481GL S1.03 GP -76.29 ZAL 105.10 ZAP 97.23 ETS 306.39 ZA( 64.30 [TE

PLAN[TOCENTRIC CONIC

C3 89.484 VHL $.332 DLA 41.8i RAL 244.59 RAG S§ID.S VEL IS.812 PTM 2.52 VMP 10.453 DPA -66.75 RAP 124.51ECC Z.1423

LN(N AZNTH LNCH TIME L-I TIM( INJ LAT |NJ LONG INJ RT ASC |NJ AZNTH |NJ TIN( PO CRT TIN |NJ Z LAT INJ Z LONG

5l.lO 18 $8 42 4491.16 -15.85 L_4.24 ISl.O0 51.29 19 SS $S 3891.2 -20.55 196.00

121.40 I 36 34 $197.76 -15.$4 IOS.SS 133.99 $1.26 2 31 $2 2397.8 -20.53 99.12

S8.60 16 38 42 4491.16 -15.65 204.24 139.00 51.26 19 53 33 3891.2 -ZD.SS 198.00

121.40 I 36 34 3197.76 -1S.U 105.38 135.99 51.28 Z 31 52 ZS97.8 -ZO.S3 99.12

58.80 18 36 42 4491.18 -15.SS L_34.24 136.00 51.29 19 53 $3 3891.2 -20.55 198.00

161.40 1 39 34 3197.76 -15.64 IOS.H 135.9L9 51.23 2 31 52 2597.8 -20.53 99.12

DIFFERENTIAL CORRECTIONS NID-COUR64[ [XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.4379 TRA ._463 TC3 -.4686 BAU .4236 $GT 3203.£ _ 855.4 SGS 106.9 ST 3056.9 SR 433.2 SS 1008.5

ROE .5549 RRA .746§ RC3 -.E074 FAU .01290 RRT .970l RRI r .7961RTF .9771 CRT .9069 CRS -.9346 CST -.9974

FDE 1.6106 FRA .5230 FC3 -.1620 6SP 10097 _ $317.4 R23 .1574 RIS .9634 LSA 3242.4 MSA 191.2 3SA 3.0

BO( 4.4764 BRA .9675 BC3 .5129 FSP -360 SGI 3256.1 862 924.2 THA 10.54 ELI 3082.2 ELI 181.1 ALF 7.35

130.55 ECC .17993 INC15.5492 Vl 29.810

14,20 RCA 107.06 APO 154.O4 V2 35.232

216.22 ZAC 19.74 ETC 223.58 CLP-132.87

LAUNCH DATE SIP 14 1970 FLIGHT TIME: 128.O0 ARRIVAL DATE JAN 20 1971

HELIOCENTRIC CONIC DISTAI4C( 397.191

RL 150.48 LAL .00 LOL 350.77 VL 27.309 GAL -5.35 AZL 69.19 HCA 170.44 SMA 130.36 ECC .17981 1N(20.6228 V1 29.61_

RP 107.58 LAP 3.38 LOP 161.63 VP 36.048 GAP 2.47 kIP 110.$6 TAL 205.91 TAP 16.$5 RCA 106.92 APO 153.79 VZ 35.226

RC 9tl.767 GL 84.15 GP -63.44 ZAL 101.20 ZAP 94.41 ST6 279.50 ZN[ 87.93 ETE 180.36 ZAC 13.56 ETC 1_.30 CLP-168.05

PLAMETOCENTR|C CONIC

C3 115.346 V14L 10.740 DLA 43.22 RAb 249.56 RAG 6S70.2 V[L 15.365 PTM 2.7S VI.Ip 13.614 DPA -63.29 RAP 112.29 ECC 2.8963

LNCH AZNTH LNCH TIME L-| TIM( INJ LAT |NJ LONG INJ RT A_ INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

55.87 16 47 12 4934.47 -11.21 212.93 147.42 47.98 20 4 27 4034.5 -16.49 207.15

124.13 2 9 53 32_.88 -11.20 108.39 147.40 47.96 3 4 32 2676.9 -16.46 106.62

55.87 16 47 1£ 48_4.47 -11.21 212.03 147.42 47.98 20 4 27 4034.5 -16.49 207.15

124.13 2 9 53 3278.88 -11.20 108.59 147.40 47.98 3 4 32 2678.9 -16.48 102.82

55.87 19 47 12 4634.47 -11.21 212.93 147.42 47.98 20 4 27 40'54.5 -16.49 207.15

124.13 2 I 03 SITe.Re -11.2b 106.58 147.40 47.98 3 4 32 2678.6 -16.48 102.82

DIFFERENTIAL CCSNI[CTIONS MID-COUN64[ ES_[CUTION ACCURACY CRBIT DETERNINATION AJCCURACY

TO( 5.647£ lrRA 1.5310 TC3 -.Z03§ BAU .3139 $GT 32|3.8 _ 104_.4 $GS 81.3 ST 3042.0 SR 1049.7 83 994.6

R0(-1.9414 RRA .STBO RC3 -.0048 FAU ,00532 li_T -.8080 RRF -.7436 RTF .9928 CRT -.9620 CRS .9736 CST -.9992

F0t[ 1.3675 FRA .5771FC3 -.0368 BIk m 10448 _eO 5426.2 R23 -.1513 RIS -.9864 LSA 5362,6 MSA 196.0 SSA 2.0

BOE 5.9971 BRA 1.5770 6C3 .ZO35 FSP -274 $61 3575.8 SG2 613.8 THA 164.41 ELI 3212.6 EL2 187.7 ALF 161.21

LAUNCH DATE SEP 14 1970 FLIGHT TIME 130.00 ARRIVAL DATE JAN 22 1971

HELIOCENTRIC CONIC DISTANCE 373.070

RL 150.4R LAL .DO LOt. 350.77 VL 27.260 GAL -5.14 AZL §S.lS HCA 173.37 SNk 130.15 ECC .179§2 1NC30.8542 Vl 29.810

RP 107.60 LAP S.$9 LOP 185.07 VP 36.041 GAP 2.74 AZP 120.$9 TAL 204.79 TAP 18.16 RCA 106.79 APO 153.51 VZ 35.218

RC 102.053 GL 84.70 GP -81.02 ZAL 97.38 ZAP 94.61 (TS 226.00 EkE 79.13 ETE 159.79 ZAC 4.94 ETC 151.64 CLP 123.25

PLAMETOCENTRIC CONIC

C$ 237.546 VHL 15.415 OLA 42.66 RAL 254.85 RAD $571.4 VEL 18.944 PTM 3.07 VMP 19.678 DPA -56.69 RAP 101.11ECC 4.9094

LNCH AZNTH LNCH TIME L-I TIM( lNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

56.66 19 11 25 4749.72 -5.46 217.$7 156.92 47.63 20 30 34 4149.7 -10.81 212.28

123.34 2 27 43 5411.31 -§.44 113.04 158.90 47,62 3 24 34 2811.3 -10._9 109.47

56.86 19 11 25 4746.72 -§.46 217.87 156.92 47.$3 20 30 $4 4149.7 -10.81 212.28

123.34 2 27 43 3411.31 -5.44 113.08 156.90 47.62 3 24 $4 2611.3 -10.79 109.47

56.46 19 11 25 4749.72 -5.46 217.67 156,92 47.63 20 30 34 4149.7 -10.81 212.28

113.34 2 67 43 3411.31 -5.44 115.04 139.90 47.62 3 24 34 2811.3 -10.79 109.4T

DIFFERENTIAL C(_R_CTIOH3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCLREACY

TD( 3.84911TRA 2.1374 TCS -.0040 BAU .196§ 3_T 1793.3 6r_ 2995.1 663 63.1 ST 1467.5 SR 2856.0 6S 1089.2

R0(-7.64T0 IUtA-1.813t RC3 -.0627 FAU-.O0439 I_T -.9421RRF -.9761RTF .9893 CRT -.9920 CRS .9972 CST -.9987

FDE 1.6983 FRA .7187 FC3 .0167 BSP 10703 8_S 3486.2 R23 -.1156 R13 -.9920 LSA 3386.3 NSA 172,0 SSA 1.8

BO( R.SllS BRA 2.60_J) BC3 .0828 FSP -211 $61 3449.9 SG2 521.9 THA 120.20 EL1 3206.7 EL2 164.7 ALF 117.09

LAUNCH DATE SEP 14 1970 FLIGHT TIM( 132.00 ARRIVAL DATE JAN 24 1971

H(L|OCENTRIC CONIC

RL 130.41 LAL .00

RP 107.63 LAP S.S9

RC 104.339 GL 57.95

PLAM(T_ENTRIC CONIC

C3 976.414 VI'IL 28.001

LNCN AZNTH LNCN TIM(

11.45 2O 26 16

111.55 I 47 I_

11.45 EO 28 16

111.55 1 47 I_

98.43 20 El 16

111.SS I 47 !I

DIFF[RI[NT|AL C4_SWlI[CTIDN8

TO(-1.Se06 TRA 1.4397 TC3 -.040£ BAU 1.6361

ND-1£.9977 IMIA-§.S£83 RC3 -.1100 FAU-.OL_,4

IrD( 2.£119 FRA 1.114t FC3 ,0379 61MP 10285

BO(1E.SR40 MA 5.71011 BC3 ._330 FSP -174

DISTANCE 378.416

LOL SS0.77 VL 27.246 GAL -4.81 AZL 33.91 HCA 175.82 SklA 129.93 ECC .17834 INCS4.1934 Vl 29.610

LOP 1_.31 VP 38.011 GAP 2.65 AZP 144.12 TAL 203.22 TAP 19.03 RCA 106.73 APO 153.13 V_ 35.211

GP -67.03 ZAL 94.02 ZAP 93.00 ET$ 195.44 ZN[ 63.89 [TE 109.15 ZAC 10.24 (TC 285.86 CLP 9T.71

DLA 33.03 RAL 259.17 RAG 6572.7 V[L 26.243 PTH 3.42 VHP 33.362 DPA -42.82 RAP 92.02 ECC12.1332

L-| TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

4_6.68 -.60 _.76 1_J._ 54,97 21 44 23 4087.0 -5.16 202.64

341_D.44 -.58 153.40 166.32 54.97 2 46 42 3060.4 -5.16 127.32

4tMI6.96 -.60 208.79 168.34 54.97 21 44 23 4087.0 -5.16 202.64

_0.44 -.56 133.48 1M.32 54.97 2 46 42 3080.4 -5.16 127.32

41MI4.88 -.60 208.79 1_._ 54.9T 21 44 23 4087.0 -5.16 Z02.84

541410.44 -.56 133.48 1_.32 54.97 2 48 42 3080.4 -5.16 127.32

NID-COUR6( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 558.S 8GR 3314.1 $GS 53.4 ST 363.0 S_ 2610.9 SS 1438.3

R_T .3_13 RIIIF -.I)l_3 RTF -.2449 CRT .6846 CRS .9994 CST .8673

SC_ 5360.8 R23 -.0_82 RIS -.9955 LSA 3173.4 MSA 176.9 SSA 1.8

661 3319.1 SG2 528.1 THA 66.62 ELI 2829.3 ELI 166.2 ALF 85.46
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE BEP 14 1970 FLIGHT TIN| 134.00 ARRIVAL DATE JAN tl 1OIl

H(L|OCENTRIC CONIC D|ETANC( 3II.lJ_S

RL 110.40 LAL .00 LOL 350.?? VL 17.211 GAL -§.$7 AZL IM,EZ HCA 183".47 _41

RP lOT.iS LAP 3.38 LOP 171.S• VP $7.9T9 GAP 4.411 AZP 13.Zl TAL 101.74 TAP

RC 101.114 GL -tO.El GP SS.IE IAL 93.13 ZAP 93.53 rIB 180.88 ZA( 57.9• (T(
PLAN(TOCEN_ I( COMIC

C31849.149 VIAL $9.$43 DLA -TO.12 RAL 240.42 RAO •173.1 VEL 3T.019 PTH 3.14 VHP

LN(H AZNTH LNCH TIME L*I TIN| |NJ LAT INJ LGNG

t1.•1 4 ST 51 144T.4• -.l• 78.41
197.39 15 • 29 •1_.•8 -.gtl t91.09

ll.li1 4 3? 31 1447.49 -.t8 TI.41

lSy.$I 1S • 19 191.M -.98 21M1.09

El.Is 4 ST 3,1 1447.49 -.9t 78.41

1•?.SO 15 • 19 191.•I -.91 Z841.09

DIFFER(NIl AL CCRR(CTIONS

TO( 4.4049 IlIA .901P9 TC) -.1014 2AU 5.TIN

RD-14.SSlZ RRA .1041 RC3 .L_L_ FAU-.09070

FO(-5.L_47 IrRA .801q_ FC3 .0411 Blip 9407
B1_15.11t8S ltA 1.2131 IIC3 .1111 F•P -172

1L_.?O ECC .18•42 INC?J.BlSJ Vl 29.J10

29.22 RCA 105.50 APO 155.91 VE 3•.tOE

2M,•3 ZAC 131.07 ETC £??.0i CLP 92.00

45.11• OPA 77.41 RAP TO.?6 (CC21.5S?8

INJ RT AIC INJ AZNTH INJ TIN[ PO,CST TIN INJ 2 LAT INJ 2 LONG

110.7S 110.21 S 1• 10 lo47.5 e SA ?•.11

1•0.TO 1•0.21 15 11 1 91.? 6.55 Eli.?•

150.71 160.21 $ 18 18 1847.5 6.54 76.11

tS0.T• ISO.tl 19 18 1 92.? 6.55 E05.T0

ISO.?• le0.11 S 10 10 1847.5 •.54 70.11

lS0.78 110.21 15 16 1 92.7 •.SS 205.70

N|O-COUI•I[ [mrcuT|GN ACCUNACY (]lB|T D[TEIHIINAT|ON ACCURACY

IGT 1$1|.7 _ 2711.5 801 53.5 ST 1045.0 M 23•2.9 $• 2110.0

RRT 0.N74 m_ r .1_Jl RTF -.0924 CRT -.9811 CN•-I.0OOO CBT .9@91

m 5019.5 IW3 -.084_ 213 .045• L3A 3352,3 NSA 1M.8 SnA 2.4

8G1 3041.9 _ 534.• THA 113.75 EL1 2ST•.• EL2 159.• ALF 115.•8

LAtJ4CH DATE Mr 14 191'0 FLIGHT TIIG: 134.00 ARRIVAL DATE JAN 28 1971

H(LIOC[NTN lC CONIC

NIL 150.40 LAL , .00

NP 107. JAB LAP 3.541

RC 10_.t04 64. -48.$0

PbA/GTOCLrNTR I C C_NIC

C3 501.010 Vt4L 19.$47

AZ14TH LNCN Tile

11.49 1 7 33

118.91 11 21 44

11.40 1 7 33
111.91 11 21 44

11.40 1 7 33

104.31 11 01 44

DIIT/_ICI[ _HI3.848

LOL 330.77 VL 2T.100 GAL -5.041 AZL 1Lql.St HCA 185.25 SI9A 121.4• ECC .18437 INC39.8238 Vl L_.010

174.I1 Vff 37.949 GAP 4._I A_P 50.L_ TAL 205.•3 TAP El.98 RCA lOS.S9 APO 113.33 V2 35.193
GP 74.30 ZAL 93.71 ZAP 1111.19 ET• 11H1.12 ZNE 79.69 IT[ 253.•1 ZkC 151.71 ETC 2?4.2? CLP 113.50

DLA -?9.1K) RAL 193.45 RND IS71.0 bEL 1_.434 PTH 3.25 VIAP 25.597 DPA 80.51

L-X TIN| INJ LAT |NJ I_NG |NJ RT AaC INJ AZNTH INJ TIN| leo CST TIN

L_tm.13 4.12 IS.El 101.71 119.04 1 47 25 1792.2
5991.40 4.12 250.1l 10_.73 119.04 IS 59 4t $204.4

I_I_.L_ 4.12 81.El 101.71 169.88 1 47 25 1792.2

S_l_.40 4.12 250.19 IO_.T5 169.04 15 59 46 5200.4

I_Hl_.n 4.12 I_.!1 10_.71 18tl.811 I 47 25 1704.2

Sill_.40 4.12 259.•5 10_.71J ltB.INI 13 59 49 5281.4

Oi_l_. CCItlI(CTIONJ

.4840 'IliA .4_M4J TC3 -.0410 BAU .950_

N02-9.7733 NR&-l.4T12 RC3 .1913 FAU-.0109_

F1D(-t.9748 IrllA -.2749 FC3 .0_47 BSP 11271

llO[ 0.7935 MA 1.S_lO BC3 .1•44 FSP -104

RAP 259.70 ECC 7.£1112

INJ t LAT INJ £ LONG

11.99 8_.21

12.00 238.44

11.99 1_.21

12.00 238.94

11.99 11.21

12.J)0 259.M

ORBIT DI_TI£RNINATION ACCURACY

ST 251.0 M I_17S.7 S• 1241.4

CRT -.71•3 C_• -.0414 C•T .•922

L$A 0454.9 NSA 100.0 S$A 1.4

ELI 2•91,8 EL2 174.8 ALF 93.06

NID-_ EX(CUTION ACCURACY

SGT 7S4.4 _ _1;.3 S43 U.S

R2T -.•104 Iml r .111'0 RTF -.7••3

Srdl _194.0 _ -.01113 R15 .99S3

8G1 3t•8.4 SG_ 45S.8 THA •9.75

L&UNCN BATE 3EP 14 1•70 FLIGHT TIN( l_l.OO ARRIVAL DATE JAN $0 1971

N(L lO(ENTli|C CONIC

liL liB.4• LAL .00 LOt- 350.77 VL

ItP lO?.Yl LAP _.32 LOP tTJ.OS VP

liC 111.114 GL 014.•• GP 79.3• ZAL
PLANE TOCINTll I C CONIC

C3 lS$.Rdl9 _ 12.477

LNCH AZNTH LNCH TIN(
13.11 O O O

13.1_ O O O

144.34 11 S 31

13.9• 0 0 0

114.$,1 11 S M

DI_NTIAb CCSIIECT ION8

T02-3.3913 1111-1.1414 TC3 *.0394 0.4U .1303

• OE-I.$9TI _RA-I.11L_ RC3 -.0190 FAU .00t_0

FOE-I.04SO FItA -.35_9 FC3 -.0355 08P 1_217

BD( 3.7178 liRA 1.59711 BC3 .0•_• FSP -259

DISTANCE 399.4|l

27.144 GAL -4.79 AZL 114.•4 HCA Ill,DO Ilia IL_l.2! [CO .18403 INC24.•430 Vl tl.llO

$?.911 GAP 4._7 AZP •S._? TAL 202.20 TAP 30.20 RCA 101.44 APO I$$.00 V2 $S.184

il.31ZAP 100.04 ETI 111.$8 ZA( 91.10 ETE 197.11ZkC 160.44 ETC 231.4S CLP 161.24

DLA -78.00 RAL 171.44 fiND •S70.7 VI_L 1l._45 PTH 2.89 VHP 1•.$19 DPA 88.52 RAP 251.45 [CC 3.5•10

L-I TIN( INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIN( PO CIT TIM INJ 2 LAT INJ 2 LONG

EllS.S• 12.32 B0.75 82.77 1•7.71 O 3? 41 IIIS.I 20.13 ll.$l

STIl.TS 12.33 159._0 81.79 li7.71 IZ 41 40 5111.7 20.14 237.31

tl_S.S9 11.32 •0.TS 1_.77 117.71 O 31 45 IHI.I 20.13 79.33

$7•1.7§ 12.33 259._0 11.79 tIT.T1 12 41 40 11•1.7 _O.14 257.01
21_,l.tl 12.32 110.7§ El.77 117.71 O 37 43 l_41§.l _.15 79.$0

S7•1.7S 12.53 250.30 91.79 1•7.71 12 41 40 51•1.? 20.14 257.91

NlO-C.Ot_ll£ EXECUTION ACCURACY ORBIT DETEIININATION ACCURACY

8GT Itl9.1 900 25t_.9103 80.1 ST 1720.4 M 1034.8 33 714.3

NRT .14111 _ .1_19 211r .l_lO CRT .9448 (]iS -.t449 CST-I.0000
$6_ _23.1RL_ -.1154 213 .0423 LSA 2124.5 14_A 300.3 3IA 1.T

IGI _90.S 80_ S04.7 THA 40.16 ELI 1987.0 EL2 294.1 ALF 30.30

LAUNCH OAT[ _P 14 191'0 FL|GHT TIME 140.00 ARRIVAL DATE FEB 1 1971

14(LIOCENTIIIC C_41C

RL 190.49 _ .00

RIP 107.74 LAP 3.29

RC 113.411 GL -el.04

PLA_TO(ENTRIC CONIC

(3 e_.oe4 K 9.115

LNCH AZNTI4 LNCH TIRE
ll.4l O n II

193.31 11 l? 4_

ll.4l 0 I_ I1

1_.$1 11 l? 41

19.49 0 I_ I1

Itl.ll 11 17 41

DI_TIAI. _al_CTi_48

lO(-t.ll91 1_A-1.1108 TC3 -.4030 BAU .452|

• DE I.OOT_ IIA .0104_C3 .OILS FAU .0114l

F1_-1.0_9 IrllA -.3745 fC3 -.171i lip 12_73

BO( 2.1_t4 MA 1.31OI 2C3 .4071 Flip -339

DISTANCE 405.530

LOL 3SO.77 VL 27.107 GAL -4.55 AZL 107.44 HCA 191.01 _MAA

191.29 VP 37.970 GAP 4._0 AZP 72.04 TAL L_0.94 TAP

GP 75.19 ZAL lO0.1H_ ZAP 104.19 IrT8 1_.2t ZA( 99.51 ET[

120.94 ECC .1042• INC17.4411 Vl L_9.$10

31.94 RCA 105.2'0 APO 152.72 V2 51.174

153.72 ZAC 1•2.74 ETC 215.04 CLP-1•4.52

OLA -7S.15 RAL 179.04 RAID 951H|.• V_L 14.204 PTH 2._K) VHP 12.04_ OIPA •0.04 RAP 24T.40 ECC 2.$074

L-I Tll_ INJ LAT INJ _ INJ RT ASC |NJ AZI9TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2111.27 20.Si 71.91 84.11 114.12 O 59 SS lS$3.3 20.27 74.fl

SALSE.BT IK).59 250.$5 94._4 144.52 12 51 41 S039.0 29.2? 2.$4.33

2111.27 1_,9 76.99 84.31 1M.St 0 59 SS 1533.3 20.2? ?4.99

SAID.BY tO.S8 259.55 O4.34 114.51 12 St 41 5019.0 El.t? 239.33

2113.17 1_).59 79.N 34.31 tM.St O S0 SS 1533.3 tO.IT ?4.El

SI_I.IT 1_).59 158.53 34.34 IM.52 12 S1 41 5039.0 tO.2? 219.33

NID-COURI_ [XECUTI_N ACCURACY ORBIT DETERNINAT_ON ACCURACY

I_T _.5 _ 341.4 8411 104.4 ST _0S7.0 M •33.• IS 777.7

RRT -.9117 _r -.1440 RTF .1844 CRT -.9_13 CR3 .931S CST -.90li2

IGI 401t.7 OL_ .1510 215 -.i892 LIA 2217.0 N$A 313.4 Ill 2.4

1411 4001.5 IG_ 542.8 ?HA 175.20 EL1 2130.9 EL2 305.4 ALF 114.71
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SIP 14 1970 FL|_HT TIN( 142.00 ARRIVAL DATE FEB $ 1RTS

N[LIOCENTRIC CONIC

RL 1SQ.48 LAL .00

RP 107.77 LAP 3.t3

R¢ 11S.731 GL -51,$3

PLAN[TOCENTR 1¢ CONIC

C5 Sl.4ll VHL 7.141

LNCH AZMTH LNCH T|N[

19.35 1 4 I

llO.iS 11 46 SO

19.SS 1 4 l

1SO.IS 11 4l SO

19.3S 1 4 I

1SO.IS 11 41 SO

D 1FFI[RENT | AL CGNRECT |OR

lOE-l.SlAl TRA-l.1779 TC5 -,t189 BAU .E0Z4

I_E 1.8504 RRA .1114 RC5 .1154 FAU .0_181

IroE-l.1047 FRA -.31_ FC3 -.4094 BP 18804

1.8934 IRA 1.1R_4 BC$ .DS90 FSP -434

DISTANCE 411.til

LOL 3SO.fT VL IT.Oil GAL -4,31 AZL 103.34 KA 1N.11 IRA SIR.TO ECC .i147A

LOP 114.58 VP 37.958 SAP 5.09 AZP 77.0S TAL 119.71 TAP $3,D$ RCA 104.93

6P iS.ll ZAL 101,54 ZAP 101,9§ ETI 17,43 ZAE 104.13 ETE 144.19 ZA¢ lll.|l

1NC13.$434 Vl II.l|O

APO 191.48 V| 39.104

[TC t24.SJ CLP-lSA.OR

9LA -73.04 RAL 188.lS RAO ISll.9 V[L 13.104 PTH E.4t VHP i. TSi DPA SI.D4 RAP Z44.43 ECC I.ll35

L-I TIRE |NJ LAT INJ _NG INJ RT ADC INJ AZNTH |NJ TIN[ PO CIT TIN INJ Z LAT INJ t LONG

101YvT1 87.40 7t.48 Ill.S4 110.8E I 37 47 1417.7 34.R£ 19.70

SS3S.04 L_r.4O ISI.H 81,$7 1tO.DE 13 19 5 41_S.O 34.9£ R55.ll

8017,71 17.40 71.48 H.S4 110.82 1 $7 47 1417.7 54.D£ _.70

$531.04 87.40 tSt.lt 89.57 110.82 13 19 S 4951.0 34.9Z £53.01

Z017.71 tT.AO 7Z.48 IHD.S4 110.8£ I 57 47 1417.7 _4.i_ 19.70

SSAS.04 27.40 ESl.ll 19.57 110.8Z 13 19 5 4935.0 _t.gE Z53.11

NID-CAURS[ EXECUTION ACCURACY GRB|T DETERNINAT|GN ACCURACY

8GT 5970.£ 8DR 11_1.8 8G5 153.0 8T L_..44.£ SO 1000.7 88 il3.£

RIIT -.8711 W -.HSI RTF .9788 CRT -.ISIS CRS .1910 CDT -.9lTi

I_a 4155,5 RI5 .1Oll RI5 -.iTtD LDA 8Stt.l NRA 871.3 8IA 3.E

8G1 4091.8 _ 541.1 THA 165.48 ELS £443.1 EL8 £18.8 ALF ISI.SI

LAUNCH DATE IEP 14 1970 FLIGHT TIN[ 144.00 ARN|VAL DATE FEB S 1971

HELIOCENTRIC CONIC

RL ISO.4R hAL .C_

RP 107.80 LAP 5.11

RC 11R.OOl GAL -S5.S5

PI.AMETGC[NTRIC C(JIC
C3 _1.040 K 1.078

LNCM AZNTH LNCH T|NE
IW.35 1 4S 54

lST.IS 18 1S IEI

!1.35 I 4S $4

lS7.t9 18 1S 16

L'I.gI 1 4S 94

117,11 11 11 II

Ol_lAb CCIH_¢TI_

TO[-I.4B TllA-I.0OROTCS-I.RRTO IAU .113£

liD[ 1.1771 iRA .1170 RC5 ,311l FAU .051H

F0[-1.4517 FRA -.51_4 FC5 -.7417 lip 13045

DOE R.7331 MA 1.0111 D¢3 1.$135 FRP -585

DIITkNCE 417.171

L_. 350.77 VL £7.0£9 GAb -4.08 AZL 100.71 HCA 197.87 8MA 128.44 ECC .IIS3D lNClO.710! Vl L_.IIO

LOP 187.75 VP 57.100 GAP 5._8 AZP 7t.74 TAL 190.48 TAP 55.75 RCA 104.15 APO 158._5 VR 35.133
GP 95.19 ZN. 105.N ZAP 113,S5 ETI 53.80 ZA[ 108.16 ETE 148.$9 ZAC 1S7.74 ETC 834.51 CLP-1S£.I5

DLA -?0.44 RAA. 197.55 RAO ISM,4 V[L 18.588 PTH 8.tl VHP D.379 DPA 46,_0 RAP _4£.D5 ECC 1._079

b-I TIME INJ bAT INJ LX_NG INJ RT A&C INJ AZIATH INJ TIN[ PO CST TIN |NJ 8 LAT INJ 8 LONG
1911.34 58.49 17.31 04.45 151.68 t 17 Sl 1518.3 31.77 13.11

1414,_0 _,50 8_11.15 04.47 151.11 13 44 58 41_4.8 39.77 tSO.I£

1111.34 58.4_ 87.51 04.45 156.1£ 2 17 56 15_.3 39.77 I_.ll

$414.80 58.50 254.85 04.47 13G._1 13 4l 58 4_$4.E 59.77 ISO.R£
1111.34 58.49 17.31 04.45 111.e8 8 17 56 15£8.5 39.77 13.ll

1414._0 58,50 814°95 14.47 151.ll 15 4E $8 4854.8 39.77 tSO.I£

N|D-COU_I_[ [X_CUT|OH ACCURACY '_NB|T D[T[RNINAT|ON ACCURACY

8GT _gl.4 8_ 1191,7 8G3 111,9 DT _177,3 8_ 111i.i Sl 998.4

RRT -.I_L_ W -.9751 RTF .IH_3 CRT -.9753 CR8 .9971 CST -.RIR3

8M 4L_4,1 RI_ ,L_18 R13 -.9789 LSA 8885.1 NRA £48.1 88A 4.0

OG1 418D,9 868 534.6 THA 163.42 EL1 8708.8 EL2 RIS.O ALF 151.05

LAUNCH DATE IEP 14 1970 FLIGHT TIM( 141.00 ARRIVAL DATE FEB 7 1971

NKLIOCENTRIC CONIC

RL 150.4D LAL .00

RP 107.04 LAP 3.09

R¢ 110.871 &L -51.04

PLANETOCENTR|C CQN|C

C3 El.Oil K 5.1t7

LNCH AZMTH LNCH T|N[

ll.4l 8 24 58

114.54 It 41 87

19.41 l 84 St

114.54 1l 41 17

85.4l I 84 58

IS4.54 18 41 87

OI_IAL CGNRIECTIONI

70(-t.9015 TRA

ROE t.04tl RRA

VOE-I.SSll FRA

BO_ 8.5914 liRA

DIITANCE AI3.II3
LO_ 550.77 VL El.ill GAL -5.D4 AZL DO.l! HCA 800.44 INk 188.17 E{¢ .till| IN( 1.8Tll VI li.llO

LOP 110.99 VP 57.711 GAP 5011 AZP ll.ll TAL 1i7,t4 TAP 37.1l RCA 104.31 APO 158.03 Vt _5.141

GP 57.01 ZAL 104.70 ZAP 117.98 ETD 58,17 ZA[ 118.37 (TE 141.DD ZAC 155.74 ETC 140.97 CLP-151.71

DLA -I7.?D RAL _05.D1 RAO IS_l.S V[L it.tEA PTH E.tO VHP 7.50_ DPA 40.1£ RAP 841.30 ECC 1,4111

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO ¢IT TIN INJ E bAT INJ 8 LONG

1844.$t 56.05 11.71 N.3O 158.00 8 $§ 54 1844.$ 43.00 57.03

S515.DI 3G,04 85R.34 _H_.31 1§8.09 14 11 80 4795.9 45.01 847.49

11M4.3t 55.05 61.71 N.50 118,08 R 55 _ 1144.3 43.00 97.03

559S.89 5t1.04 858._1 91.31 19R.09 14 11 _D 4793.9 43.01 E4T.R5

1144.38 51.03 11.78 !141.50 158.09 8 51 $1 1144.3 45.00 57.03

5595.89 31.04 tSt,_il 11.51 158,09 14 11 tO 4795.9 43.01 847.15

RID-COURSE EXECUTION ACCURACY ORBIT DET[RNINATION ACCURACY

-.Rt71 TCS-I.IOIS BkU .7419 IGT 4103.5 IGII 1351.8 563 191,0 ST 1181.1 811 1153.0 Di 1074.8

• Ills R¢3 .5400 FAU .051kil RRT -.1147 R_ r -.910_ Rll r .iSRS CRT -.1115 C31l .liD7 CiT -.'1905

-.t749 FC5-1.1178 BV 13491 8GB 4508°1 P3_ ,8197 R13 *.9680 LSA 5095.1 NSA L_S.O IDA A.I

• R757 3C5 1.9777 FRP -D87 8G1 487D,O _ 500.8 THA 163.46 ELS L_KN.7 EL8 115.R ALF 157.35

LAUNCH DATE lurp 14 1170 FLIGHT TIME 148.00 ARRIVAL DATE FEB D 1R71

NIL 10C83¢31 1¢ CONIC

Rb 110.48 _ .00

RP 107.R7 LAP 3.00

K Itt.l|i k -47.81
PbANETOCDrll IC CONIC

¢$ tR.3t_J VlAb 4.741

LNO¢ AZNTH bNCH TIRE

tO.18 5 0 44

151._1 15 5 7

11.18 5 O 41
151.U 13 5 7

18.11 $ 0 44
1S1.11t 15 $ 7

DI_TIAL CCIIIE¢T IONI

?0[-l.ltlO _A -.TII4

.8144 liRA .OTOI
IIr1D(-1.5114 PllA -.1144

BO_ 1.4595 I_k .7_1

DISTANCE 4R_.251
LG_ 510.77 VL 11.948 GAL *5.DR AZL 97.51 HCA ffOS.18 8NA 187._0 ECC .1R?0S IN( 7.5118 Vl _.510

_P 114.R$ VP 37.7R1 GAP 3.15 AZP 85.11 TN. 195.81 TAP 31.10 RCA 103.97 APO 151.81 Vl 35.150

GP 58._0 ZN. 104.04 ZAP 1_,81 ET8 51.15 ZA[ 115,38 IT[ 144.57 ZAC 149.73 ETC 145.43 CLP-151.14

T¢5-R.$111BAU .7010

R¢5 .1411 FAU .0455R

FCS-S._47R lip 13718

BC3 2.5958 FSP -701

U -IS.OI RAL 211.15 R_ 1517.9 VEL 11.191 PTH !.14 VHP 1.15t DPA 55.51 RAP 140.51ECC 1.5707

L-! T|NE INJ LAT INJ LONG INJ RT ARC |NJ AZNTH INJ TIN[ PO CBT T|N |NJ R LAT INJ I LONG

1779.70 _l.3l 53.95 101.85 147,48 3 _0 L_ 1179.7 44.t8 SO.50

$550.14 _8o35 150.04 101.17 147.48 14 51 17 4750.1 44.93 144.40

IT1EI.TO _1,58 55.95 101.15 147.49 5 _0 L_ _17D,7 44.D8 SO.SO

S$_0.14 _1.55 850.04 101.17 147.4D 14 51 17 4750.1 44.15 144.40
177i.70 58.38 55,95 101.15 147.4D 5 _ID Ill 1171.7 44.t£ SO.SO

3550.84 _.35 150.04 101.17 _47.41 14 51 17 4750.8 dM.D5 144.40

MID-COU_ [X_CUT|ON ACCURACY _|T DETERNINATION ACCURACY

5GT 4117.4 IJCR 1111.1 I_S 115.0 DT 1818.1 811 ldU.8 IS 1101.0

RRT -.11TI IIIRF -.lmOORTF .1554 (:lit -.9555 CR8 .11994 CDT -.I)908
4513,0 _ .L_01 R13 -.113D LDA 3_03.5/N_A ROB.1 5DA S.9

8G1 4351.5 _GI 48t,5 THA 104.58 EL1 3001.8 EL8 171.9 ALF 159.13

1101



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE 9EP 14 1970 FLIGHT TIM( 150.00 ARRIVAL DATE FEB 11 1971

HELIOCENTRIC CONIC

RL 150.49 LAL .O0

RP IOT.91 LAP t.R1

l( IE4.?II GL -44.11

PLAN[TOCENTRIC COIIIC

Cl ll.llt VEIL 4.$41

LNCH AZNTH LNCN TIN[

31.TT $ 34 8

149.13 13 !1 40

$1.TT 3 $4 •

140.t$ 13 El 40

31.TT 3 $4 •

140.83 15 81 4O

DIFFERENTIAL CGRRECTIGN1

TDE-1.14T$ TRA -.llOI TCl-3.1447 BAU .113l

ROE .TS9S RRA .O_lS RC$ .?_l• FAU .04704

F0(-1.4703 FRA -.1010 FCS-Z.leOe B3P 13•T$

8DE R.ZT•3 BRA .•111 BC3 •.lIT• FSP -T••

DISTANCE 431.130

LOt. $SO.TT VL 16.907 GAL -3.34 AZL 1t.41 HCA !01.81 INA IZT.tl ECC .19805

LOP 197.44 VP $T.•IO GAP 1.13 AZP $4.13 TAL 1t4.49 TAP 41.51 RCA 103.61

GP 48.19 ZAL 104.TZ ZAP 181.17 IT• $0.5• ZA[ II?.RZ ETE 146.55 ZAC ldl._l

IIK 1.4907 Vl El.liD

AFO 151.1| Vt 51.111

ETC 248.53 CLP-IS£.49

DLA -61.39 R&L t19.34 R/d) ISIT.I _[L 11.841 PTH t.10 VHP 1.514 DPA 30.76 RAP 240.15 ECC 1.3103

L-i TIM( INJ LAT |NJ _ INJ RT A$C INJ AZNTH INJ TII_ P• ¢IT TIN INJ t LAT INJ £ LONG

ITtS.10 31.13 30.ll 103.13 143.00 4 E 35 llES.I 45.85 iS.T•

IlII.TI 39.14 E9T.I_ 103.67 14E.99 14 50 20 4710.8 45,R3 •41.45

1715.10 39.13 SO.El 105.•S 143.00 4 E 55 11•3.1 45.83 45.7£

3310.79 39.14 247.91 103.47 14E.99 14 30 EO 4713.0 45.•3 •41.45

1783.10 39.63 30.2| 103.61 14_,00 4 E 35 1115.1 45.•3 43.T•

3319.T0 3_.M 147.11 103.67 14E.91 14 30 20 4719.8 43.•3 •41.43

N|O-COURS[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

1GT 43Ot.0 _ 111_.3 143 254.5 ST 180E.1 M 1009.1 8• 110•.1

RRT -.IIH mRF -.0774 RTF .0324 CRT -.DBT3 CRS .9997 C3T -.990•

4414.1 _ .L"339 R13 -.0339 L3A 3140.3 MSA 194.1 $•A T.1

SGI 4440.9 _et 455.8 THA 113.36 EL1 3049.9 ELl 131.7 ALF 110.81

LAUNCH OAT( _[P 14 liTO FLIGHT TIME 152.00 ARRIVAL DATE FEB 13 1971

HEL IO(ENTR IC CONIC

IlL lSO.48 LAL .00

lip 107.•$ LAP E.R1

RC 117.O341 ft. -40.S•

PLAI_TOCENTR I C CONIC

C3 ll.31l K 4 . O_ll

AZNI"H INCH TIRE

$4.8• 4 3 37

145.11 13 57 44

34.•9 4 S 37

145.11 13 37 44

_4.8• 4 S 57

145.11 13 37 44

Di_TIAL C.CIIIECT I_

TIX-E.Mt4 TNA -.41 TC$-3.?I_E BAU .8423

mE .•S$O RNA -.OO0# RC3 .?T43 FAU .1D4934

IrOG-1.3T•O FIIA -.OOIE FC3-E.II83 BSP 14270

I0[ 1.1143 MA .41W? 0C3 3.11_E6 FSP -616

DI3TANCZ 441.197

LOL 3SO.TT VL E6.111 GAL -3.07 AZL 95.•2 HCA 210.O1 _A 1E7.$4 [CC .18017 INC 3.6184 Vl •9.610

L_P L_O.IHI VP 37.631 GAP 6.52 AZP 05.15 TAL 115.51 TAP 45.40 RCA 105.•5 APO 131.43 V• 33.105

GP 44.25 ZAL 104.00 ZAP 119._ [T6 50.07 ZN[ 113.76 ET[ 141.69 ZAC 141.51 ETC E30.78 CLP-133.39

DLA -31.16 RAL lll.lO ikO llIT.T V[L 11.735 PTH 2.07 VHP •.315 OPA •0.4E RAP •40.13 ECC 1.EII5

L-I TIN[ INJ LAT INJ LONG INJ RT AIC |NJ AZNTH INJ TZRE PO CST TIN INJ • LAT INJ • LONG

1677.83 40.11 44.61 105.79 158.76 4 33 33 /077.• iS.iT 57.48

5111.iT 40.10 B1.1| 105.10 138.73 15 • 4 4700.0 43.1• •31.04

llTT.13 40.16 44.15 105.79 156.76 4 53 33 1077.8 45.97 37.4l

31Nt3.IT 40.IO P_1.11 105.80 156.75 13 I 4 4TOO.O 43.9R •341.•4

llTT.13 40.18 44.65 105.7l 156.76 4 53 33 1077.8 45.97 37.41

3199.0T 40.L_ _14.11 103.•O 138.TS 15 • 4 4TO•.• 45.98 •_1.94

NID-C_UR_[ EXECUTION ACCURACY ORBIT DETERNINATION ACCORACY

6GT 4411.5 m 1118.O 6G3 _49.4 ST 189•.3 M 91•.3 SS 104•.5

• RT -.0105 R_ r -.RTEI Rll r .1504 CRT -.9084 CRS .ltll CST -.eli•

_G_ 45|O.IRL_ .E312 R13 -.9338 L$A 3119.9 NSA 161.1 $SA 8.4

_G$ 4550.5 SG2 4_0.3 THA 1_1.77 EL1 $039.• ELl 134.0 ALF 161.43

LAUNCH DATE IEP 14 1970

_(LIOCENTRIC CONIC

RL 1S0.40 LAL .00

RP 10T.99 LAP !.70

RC lll.IYl GL -37.15

PLAN_TOCENTR|C CONIC

C3 14.504 VHL 3.808

LN_H AZNTH LN(H TIN[

37.99 4 3S 49

148.01 13 31 47

37.99 4 31 49

141.01 13 51 47

3T.l_ 4 33 49

14•.01 13 11 47

FLIGHT TIN( 154.00 ARRIVAL DATE F[9 15 1971

DISTANCE 447.151

LOt. 550.77 VL 16.811 GAL -1.60 AZL 94.13 HCA 113.11 SMA 117.07 [CC .19041 INC 4.9151 Vl 19.410

LOP 105.88 VP 57.537 GAP _.60 AZP 31.66 TAL 131.06 TAP 45.17 RCA 101.87 APO IS1.•6 Vl 55.093

GP 40.iS ZAL 101.84 ZAP 153.t6 ET3 41.$1 ZAE 111.15 ET[ 130.81 ZAC 139.43 ETC 151.50 CLP-lS4.45

OLA -57.19 RAL 130.94 RAO iSiT.I V[L 11.6S7 PTH 1.05 VHP •.ITS DPA 11.49 RAP 140.46 ECC 1.1387

L-| TIN[ INJ _AT INJ LONG INJ RT ASC |NJ AZNTH INJ TIN[ PO CST TIN INJ I LAT INJ • LONG

IR33.10 40.17 33.53 107.86 134.64 5 3 5 1035.8 45.54 51.•5

5169.01 40.18 144.T0 107.66 154.83 15 19 5i 4i89.0 45.55 137.01

113|.80 40.17 39.35 10T.8• 134.84 5 3 5 1055.9 45.54 31.45

5119.O1 40.18 144._D 107.8• 134.83 15 19 56 4689.0 45.55 ZST.01

1655.80 40.17 39.35 107.11 134.94 5 5 5 1035.8 45.54 51.65

5t09.01 40.18 144.70 lOT.El 134.85 15 19 56 4689.0 45.55 137.01

DIFFLr_[NTIAL COIH_ECTIONS

TO(-I.IIH 1_A -._ll6 TC3-4.4074 BAU .84_4

ROE .5•11 RRA -.0400 RC$ .7147 FAU .030•9

FD(-I.1613 FRA .IOL_I FC3-3.0376 BSP 14536

BD[ 1.9T$0 MA .3MY 0C3 4.47•5 FSP -63t

LAUN(N DATE 8EP 14 1970

HELIOCENTRIC CONIC

IlL lS0.4• LAL .00

liP 1Oe.O3 LAP E.SR

IIC 131.513 GI. -33.••

PLANETOC[NTR I C C_N|C

C3 13.11_ _ 3.•3•

LNCH AZm LNCH TIN[

41 .M 5 5 •

13•.14 14 4 11

41.0I 5 5 $

131. •4 14 4 1t

41.04 5 5 9

13t. •4 14 4 II

D 1FFTJ_NT I AL CC_CT iON_

TD[-I.TIII 11_ -.1113 TC3-$.C_11 BAU .•930

R_( .41141 Ilia -.0•47 RC3 .7930 FAU .03137

F_E-I.IE•7 FRA .L_J3 FC3-3.$717 Blip 14•75

ROE 1.1310 IMA .lilt 0C3 5.0144 FSP -075

NID-COURR[ EXECUTION ACCUR9CT ORBIT OETERNINAT|ON ACCURACY

S&T 4317.7 _ 1044.7 303 139.7 ST 1•66.7 M 845.1 $S 1014.5

RRT -.9163 RR_ -.1112 RTF .9400 CRT -.9093 CRS .99•9 CST -.9999

SGB 4t37.0 RI_ ._37 RI3 -.9531 LSA 3151.0 NSA 1T8.E 33A 9.9

SG1 4615.9 SC_ 409.1 THA 167.94 EL1 2986.5 EL1 11R.Z ALF 163.71

FLIGHT TIN[ 156.D0 ARRIVAL DATE FEB 17 1971

DISTANCE 453.090

LOL 550.77 VL _•.TO0 GAL -1.51 AZL 14.$4 HCA 11•.41 SMA 1211.79 ECC .19177 INC 4.3414 Vl 19.910

LOP E07.10 VP 37.554 GAP T.O• AZP 8•.50 TAL |90.70 TAP 47.11 RCA 101.47 APO 151.10 Vl 55.0•0

_l e 57.47 ZAL 101.30 ZAP 134.15 ET$ 49.24 ZN[ 1E1.47 ET( 151.86 ZAC 136.68 ETC •53.96 CLP-155.53

DLA -$4.•7 RAL 256.07 RAID •567.5 V_L 11.601 PTH 1.05 V14P 6.093 OPA 18.94 RAP 141.0• ECC 1.1171

L-I TIN[ INJ LAT INJ L_NG INJ RT ARC |NJ AZMTH INJ TIN[ PO CST TIN INJ I LAT INJ I LONG

1597.$E 3tl.71 $4.18 110.O0 131.27 5 31 46 997.5 44.•9 ••.•3

5t85.R4 59.71 143.75 110.0_ 131.24 15 3E 17 4683.6 44.70 •35.T0

1317.$1 3•.71 34.28 110.00 131.E7 5 51 46 997.5 44.69 211.•3

3E•3.t_4 _.71 _43.75 110.01 131.E6 15 3E 17 4685.6 44.70 135.70

1597,SE 311.71 $4.18 110.00 151.17 5 31 46 997.5 44.•9 E•.13

$1t5.14 _9.72 E43.73 t10.0_ 131.1• 15 32 17 4•81.1 44.70 •••.TO

MID-COUR31[ EXECUTION ACCURACY OROIT D[TERNINATION ACCURACY

BGT 4_$.4 I_R 171.1 603 E_.I 3T 1793.7 M 76•.• $• 94E.4

RRT -.11_1 W -.9571 RTF .1477 CRT -.9903 CR3 .t991 C$T -.•le•

_AI 47ES.4 R_ .2115 R13 -.9511 LSA 304E.5 NSA 171.9 33A 11.1

SG1 4709.1 SGI 31r_.1 THA 169.01 EL1 189•.0 EL• 103.4 ALF 1M.7£

1607



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5, 1970 )

LAUNCH •AT• •[P 14 1979 FLIGHT TINE ISI.O0 ARRIVAL DATE FEB 19 1971

H[LIOC•NTRIC CONIC

RL 110.41 LAL .00

RP 198.97 LAP •.45

RC 153.749 GL -30.77

PLANETOC•NTRIC CONIC

C3 lt.•$1VI_ 3.4•7

LI9CH AZNTH LNCH TIME

44.18 S 13 49

181.90 14 lS 4

44.19 S $$ SR

131.•• 14 lS 4

44.11 S 55 SO

ItS.OR 14 11 4

DIDTANC• 459.015

LOL $10.77 VL 86.736 GAL -t.8t AZL 91.94 HCA 210.61 M4A 186.51 ECC

LOP tlO.SE VP 37.511 GAP 7.57 AZP 87.04 TAb 1RR.SS TAP 41.•4 RCA

$P 34.1M ZAL 99.41 ZAP 189.05 [TI 48.95 ZA( 1IS.St IT[ 144.78 ZAC

• I•SES INC 5.940£ Vl 99.019

101.04 APO lS0.RO V• $S.907

154.t4 [TC 254.•4 CLP-tS•.iS

DLA -58.81RAL 141.05 RAD JS17.5 Vl[b 11.559 PTH t.Ot VHP 4.080 DPA 15.74 RAP 941.80

L-I TIME |NJ LAT INJ LOIG INJ 8T ARC |NJ AZNTH |NJ TINt It<) C•T TIN INJ • LAT
1591.97 311.91 19.49 111.t• 119.04 l 0 1 N1.7 49.53

998t.19 38.•8 143.11 tlt.t9 199.09 15'49 14 41419.• 49.S4

1381.17 38.91 tl.41 119.89 190.04 • O t 1tl.7 49.SS

S180.18 38.tt t41.19 111.tl 189.09 15 49 14 44109,t 49.14

1591.97 38.91 19.4t 118.t• 189.04 I O 1 t411.7 49.SS

StiR.t• 3t.91 149.19 118.89 180.09 15 49 14 d189.t 49.S4
• IFF1]t(NTI_. CCRR[CTICNI

I0(-1.1994 Tit& -.1070 TCD-S.5456 BAU .9157
RDE .4887 JnA -.0184 RC9 .7784 FAU .09104

FOE -.I)OIKI FRA .9051 FC3-9.1149 887 15158

ROE 1.8901 BRA .1349 BC$ 9.5999 FSP -88•

MID-COURSE EXECUTION ACCURACY

• GT 4788.•,8CA! 91|.0 •03 811.0

RRT -.1070 W -.IM•I RTI r .9497
ICAI 4110.7 Itl• .1959 fl19 -.9494

801 4795.7 _ 9T•.5 THA ltM).R7

• CC I.•919

INJ E LONG

£1.t•
£94.00

91.t•

£94.00

£1.E•

934.•0

ORDIT DETERNINATICN ACCURACY

• T 8389.1M 701.1 OR •S•.5

CRT -.9914 air ._14 CST -.t895

I_A t899.R I¢IA 1•7.0 ••A 19.5

• LI 9778.1 EL• 88.9 ALF 185.45

LAUNCH •ATE W[P 14 11170 FLIGHT TINt 190.0_ ARRIVAL DATE F•B 91 1971

HILI_•NTII 1C COliC

Itl. lSO.441 I.AI. .00

RP 100.11 LAP 8.91

RC 131.t97 GL -87.75

PI.AIGTOCI34TII I C CONIC

C9 11._11 _ 9.387

LNCI4 AZNTH LJOCH TIME

47.19 8 8 N

19£.81 14 84 L_

47.19 • • M

19R.91 14 84 R
47.10 R 8 38

191.81 14 84 80

DIRTANC[ dHIO.I1•

L(_ 910.77 VL Lql.IHI9 GAL -1.91 AZL 95.40 HCA tL_.R1 GHA 1_S.99 [CC .19497 INC 9.4088 Vl •1).410
£19.59 VP 97.41M! GAP 7.11 AZP 97.10 TAL 187.•4 TAP 50.75 RCA 101.69 APO 150.89 Vt 95.054

GP 51.14 ZAL 97.1_ ZAP 141.1_ ET8 dMI.99 ZN[ 1_6.10 ETE 158.54 ZAC 191.19 ETC 8SS.R4 CLP-SST.74

DLA -49.78 RAL 8AS.l_ RAiD tS17.4 VEL 11.589 PTH 8.01 V19P 1.045 DPA 19.84

L-I TINE INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TINE PO CRT TIM
1|87.17 57.95 _1.99 114.75 185.14 6 88 5 987.•

5LqHt.LqD 97.1HI 845.95 1t4.74 185.11 15 51 48 4199.9

lS£7.17 57.05 24.1MI 114.73 115.14 9 18 S 1_7.•

5991.99 37.R4 143.99 114.74 185.11 IS 51 48 4499.9

IDLY.17 37.95 _1.99 114.71J 181.14 • 88 5 997.t

5LqlD.Lql 97.99 149.95 114.74 18S.11 15 59 40 4t99.5
OlPlr•ItlNTI_L C_JlIIICTICII

TDI-I.IOJ41 TItA .0181 TC5-1.0519 BAU .9979

• 1719 NIIA -.solrP RC9 .7514 FAU .0SOt4

FOE -.•119 FRA .4001 FC9-9.7995 Blip 15478

ROlE 1.S181 lIRA .1011 BC9 1.0771 FRP -•91

RAP _I•.77 •CC 1.1099

INJ • LAT INJ t LONG

49.13 10.47

48.14 934.91

4t.19 14.47

48.14 •34.•1

4•.19 1•.47

4•.14 •54.•1

CRBIT DETERMINATION ACCURACY

ST _948.9 8R 444.• SS 771.0

CRT -.9111 OR9 .9991 CST -.9799

LDA •7t•.R NOA 199.4 •SA 15.7

EL1 •RE1.7 •L• 74.• ALF 195.85

NID-C4_•( 8XECUTICN ACCURACY

8GT 4881.4 _ 991.3 899 t99.•

NNT -._7 W -.1958 RTF ._191

SGO 4097.7 RE3 .1778 1115 -.t401

_1 4889.6 SGt 571.1 TiM 170.82

LAUNCH DATE I•P 14 1970 FLIGHT TZN( lIE.DO ARRIVAL DATE FEB 15 1971

14[LIOC•NTRIC CONIC

RL 150.48 LAL .00

RP 101.1S LAP •.17

ItC 199.1141 64. -14.t•

PLANETOC•NTIIIC CONIC

C9 11.044 VtCL 9.916

LI4CH AZNTH LNCH Tll4_

99,89 I St 11
111.7t 14 18 tO

SO.tO I 11 tl

+1851.71 14 91 tO

SO.t• • 91 tl
ltl.71 14 98 tO

DIFFERENTIAL Ca_•CTION4

710_-1.9734 TRA .1708 TC9-1.4991 BAU .9585

ND[ .8414 I_A -.1111 RC9 .7154 FAU .0481)4

FIX 0.7118 FRA .4909 FC9-9.8119 BliP 157St

BOE 1.4141 MA .1078 6C9 1.4787 FSP -•81

DISTkNCE 470.808

LOL 950.77 VL iS.liD GAL -1.|9 AZL 99.02 HCA 2El.DO 9MA 125.|5 [CC .1ill2 INC 9.DIS4 Vl 29.910

LOP 919.79 VP 37.425 GAP 7.15 AZP 87.R0 TAL 199.59 TAP 52.59 RCA 101.1t APO 110.72 VE 55.041

GP 99.19 ZAL 94.7• ZAP 149.'iHi ETJ 4R.54 ZAE 124.99 ETE 158.14 ZAC 190.24 ETC tit,T• CLP-158.91

DLA -47.58 RAL 950.41 RAD 95•7.4 V(L 11,SOt PTH 2,DO VHP 9.097 DPA 1D.•E RAP •49.90 •CC 1.1821

L-I TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ E LAT INJ E LONG

1419.01 39.57 10.44 117.94 122.59 I 59 14 8RS,D 40.15 11.17

5915.H 31.51 149.10 117.95 112.52 18 O 59 4716.0 40.19 199.45

1499.01 54.S7 20.44 117.94 111.59 • S• 14 899.0 40.55 11.97

5913.1)4 38.51 149.•0 117.95 ltt.59 19 O SI 4711.0 40.56 291.A9

1493.01 :_14.57 10.44 117.34 112.55 • 59 14 899.0 40.59 11.97

9518.N 38.58 149.99 117.95 liD.St I• O 56 4719.0 40.49 •95.45

NIO-C_JRDE EXECUTION ACCURACY ORBIT D•T•RNINATION ACCURACY

8GT 4918.1 _ 814.0 •G9 297.2 9T •972.7 M 191.1 •8 990.0

RRT -.1909 W -.RIlM RTF .R458 CRT -.R941 CRB .left CST -.9711

SG8 4979.1 I_ .1575 R19 -.1475 LSA E599.7 14_A 141.R SOA 18.1

_81 4999.1 _ _14.7 THA 171.56 •L1 •445.5 EL2 58.6 ALF 165.98

LAUIKH DAT• SEP 14 1970 FLIGHT TIME 1•4.00 ARRIVAL DATE FEB 25 1971

NI[L IOCDNTR I C CCI41C

811. 150.48 LAL .00

RP 101.11 L4P 8.01

RC 140.3_4 14. 011.17

PI.AI_TOC•NTR I C CONIC

C9 10.7U VHL 9.991

AZNTH L_ICH TIME

S•.48 7 0 tO

its.so 14 38 I_

49.41 7 0

SLY. $4 14 38

94.41 7 0

111.59 14 38 98

DI FFI31[NT I AL COtflICTICI_I

IrI_-1.8341 'ILIA ._41 TC5-9.7459 JAU .0754

• 9109 NP__4 -.1991 RC9 .9705 FAU .04714

-.9887 IrRA .S71NI FC9-5.7917 18P 15917

1.£734 MA .5904 liC9 •.7791 FDP -999

DI•TANC[ 479.179

I.CI. 910.77 VL 99.ROD GAL "1.El AZL 9_.•7 HCA 8_D.tO 8NA 185.99 •CC .19859 INC •.9979 Vl L_.410

LOP 819.94 VP 57.51_ GAP 8.Lq_ AZP M.t• TAb 169.10 TAP 54._0 flCA 100.79 APO 150.99 VE 9S.OE•
GP 87.99 ZAL IHE.15 ZAP 144.10 ET8 40.48 ZAE 115.04 ETE 159.59 ZAC 188.59 ETC 8iT.St CLP-I•O.01

DLA -49.01 RN. £!;4.98 RAID 1517.4 VEL 11.499 PTH

L-i TINt INJ LAT

14S1.17 94.19

S989.38 51.14

1481.17 5S.15

5559.38 54.14

1449.17 39.13

5939.38 39.14

t.O0 V14P 1.154 OPA 7.84 RAP 841.18 ECC 1.1771
INJ _ INJ RT ARC INJ AZIOTH INJ TINt PO C•T TIN INJ • LAT INJ • LONG

11.O8 110.11 1L_.S• T 84 41 858.9 98.89 7.82

145.0£ 110.18 1L_.17 19 7 58 4739.4 98.84 234.SS
11.01 lt0.12 1L_.18 7 84 41 859.9 98.89 7.9•

844.01 180.11 1_0.17 19 7 9t 4731.4 31.84 £31.5S

19.I_ 180.18 110.18 7 t4 41 818.9 98.89 7.89

t4S.OR 5m).18 180.17 16 7 5t 4739.4 91.84 838.SS

MID-C.OURD_ EXECUTION ACCURACY ORBIT D[TERNINATION ACCURACY

8GT 41NMI.5 8DR TTl,I 885 L_lD.8 ST 1174.5 M SSl.4 88 188.9

RRT -.1771 W -.N RTF .8447 ORT -.9990 ORS .ITS1C$T -.9108

I_B S047.7 IU_ .15N fl19 -.IM•I L_A 8519.1 leSA IIM.O IDA to._

SG1 S054.4 _ 944.5 THA 171.•t ELl 8£4E.7 EL• 41.8 ALF 198.11

le09



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5, 1970 )

LAUNCH •AT( liEP 14 1•70 FLIGHT Till S|l.O0 ARRIVAL DATE FEB 17 1971

tI[LiOCENTIIIC COMIC

III. 1S•.4• LAL .00

RIP 101.85 bAP 1.84

RC 148.5SE GL -1•.S5

PLAllTOC(NTIIIC CONIC

C11 1•.R15 VttL 11.E5•

LNCH AZNTN INCH Till

SI.•11 • II SO

115,5• 14 48 lid

S1.•5 7 19 19

185.57 14 42 SO

19.S5 • tl 19

I111.57 14 48 gO

• IIr_NTIAL ICTIONI

T•E-I.OINNI TIll .41qMI TC11-t.•77t BAt/ .994•

fIDE .IETI IIA -.1498RCI .IIII FAU .04531

I'10( -.4lli rill .115•• FCI-11.RINI8 NIP III•I

80( 1.1115• IliA .SOIl IM_ 7.00t• FSP -•51

OI•TAKI 4118.|10

LCI. 5S•.T7 VL !1.S•5 GAL -.•1 IlL 11.15 NCA 151.4• IRA Ill.l• E(¢

LOP IE11.14 VP 57.55• GAP •.S1 AZP 19,51 TAL 1•5.5§ TAP I_.•S RCA

GP IS.El ZAL O•.S! ZAP 148.0g [T8 4•.51 ZA[ 115.54 IT[ 1E0.•8 ZAC

•l••5• IN( E.$517 VI 15.61•

100.IS AI_) l|•.Sl Vl 55.•II

117.14 [TC ISI.ll CLP-III.•R

• LA -41.11T _ 15•.•7 RAO •5117.4 VEL 11.4•• PTH E.•• VHP 6.11• DPA 5.1_ RAP 141.St [C( 1.1747

L-I Till ZNJ LAT INJ _ INJ RT A$C INJ AZNTH INJ TXll P• CST TIN INJ _ LAT INJ £ LONG

14111.79 11.511 11.75 I13.134 1111.01 7 55 41 •II.e $7.•1 5.51

SIT_.I7 31.57 1411.T4 ID.OS 1111.•T IS 11 20 47T•.1 17.•I 1111.31

14111.79 $l.511 11.75 III.04 11•.08 7 53 41 •11.8 57.•1 3.51

51170.1• 51.57 141.74 IE3.05 11•,•7 1• I1 tED 477•.1 57.•1 t1•.$1

14111.79 33.511 11.75 113.04 11•.08 7 53 41 •£1.R 37.O1 $.51

1970;17 31.S7 141.74 ID.0S 118.•7 11 It L_D 477•.I 37.O1 !l•.51

NI•-CCtlIK EXECUTION ACCURACY OR•IT DETERNINATION ACCURACY

8GT 5071.4 _ 737.4 •G5 E511.4 ST 19¢;7.• 18 5111.1 l• SOI.I

RRT -.814E ImF -.IMJI3 RTF .94411 CRT -.•IMW CR• .946• C•T -.•$•£

I_ 5114.7 RI_ .1199 If3 -.9458 LEA 101•.4 IA 1111.I IliA 15.I

SGI 5111.§ I_I 367.• THA 17l.•• ELI 10_4.• ELl II.7 ALF liD.El

LAUNCH DATE I_P 14 1•70 FLIGHT Till llt.O0 AIIIVAL •ATE NAR I 1971

DI•TANC[ 41_.5Q1

1150.7T VI. !1.51• GAL -.5l AZL 91_.09 _ 155.5• SI4A 115.15 ECC .10£•3

LOP !11•.14 VP 57.19§ GAP •.80 AZP lW.R5 TAL 11111.1• TAP 57.7• RCA 99.75

GAP 14.115 ZAL 8R.19 lAP 14•.90 (T11 48._7 ZA( 115.57 (11[ IE_.•S ZAC lEE.R5

DLA -40.5T RAL L_5.1• RAD 0197.4 VEL 11.4•9 PTM 1.00 VHP 0.515 0PA $.•1

L-| TIME INJ LAT INJ _ INJ RT AI_ INJ AZMTH INJ Till leo CDT TIM

11.51 $I.•• 7.10 III.09 III.I• • E5 34 ••I.3
!1,409.1• 51.•| 14•.11 111.1• 11•.17 1• 15 5 4800.1

llMlt.51 51.8• T.N IN.09 Ill.l• • L_ 34 78t.3
1400.18 51.•1 14•.11 111.1• 11•.1`r ll 15 5 4001.f

II.51 51.11• 7.30 111.09 111.10 • 13 34 T••.3

S40•.II 51.•1 14•.II IN.I• I111.I7 111 15 5 4801.1

INC 1.0GS• Vl 19.•1•

AlSO 15•.51 VI 55.001

[TC 158.54 CLP-11_.I•

RAP 148.11ECC 1.1745

INJ E LIT INJ _ LONG

5S.ll 5111.•5

55.15 P.AO. 74

55.1£ 518.•5
51.15 if40. T4

39.1E 519.•3

55.15 140.74

ORIIlT DETEIININATICII ACCURACY

ST l`rSS.• _ 4••.6 •• 456.4

CRT -._NN) CR• .lDl• C11T -.IN_kl_

LDA 1191.1 NIA 180.• ••A 85.5

ELI 1111•.I ELE I•.9 ALF 1•4.51

H_ IOCENTII IC C_NIC

I_ 150.48 LAL .00

lip 108.17 LAP 1.70

K III.TN k -IT.N

PI_TO_ I C CONIC

C5 10.100 _AL 3.15•

LNCN AZIATH iNCH TINE

19.911 • 0 51
110.0• 14 44 $4

19.•11 • 0 111

IIO.O• 14 44 114

19.•5 • 0 II

l•O.OT 14 44 54

D I FFEIID)I_ i AL CIIMI[CTIONI

-.0101 lrL4 .441• TCI-`r.II•• BAU 1.•11•

liD( .fNH_ NNA -.IS'r• ItC5 .18118 FAU .0414•

IrDE -.•4NI FRA .`r515 IrCS"5._k14R BDP 11444

IN_ .!_74 MA .•4_ K5 7.1407 FlIP -•5•

NID-C4_UlW[ EXECUTION AccunAcY

• GT SltO.I 8CAI 701.I 8G5 ISt.8

RRT -.1419111F -.14G4 RTF .944•

g 5IH.I RI3 .1•1• ll5 -.945•

$GI 51•5,• l&l 571D.7 THA 1`r5.5•

LAUNCH •ATE SIP 14 liT• FLIGHT Till IT•.•• ARRIVAL •ATE NAR $ IRTI

IIILIOCENTRIC CONIC DI11TARCE 4•4.I?•

tL 15•.40 LAL .IX) LOt. 550.?7 VL 11.47• GAL -.1• AZL •1.10 IICA |51.71 18NA lll.•l ECC

RP 101.51 LAP 1.$4 LOP EIR.54 VP 57,Eli GAP R.I• AlP 89.•7 TAL 1••.71 TAP 19.4• RCA

RC 14•.•99 GL -14.1R GP IS.E• ZAL 85.57 ZAP 151.S• ITS 4•.94 ZAI[ 1£5.74 ETI 1•5.0• ZAC
PLAI_TIXENTIIIC CONIC

C5 1•.T$7 VHL 5.874 •LA -50.1• RAL 1•7.0• RAD •§•7,4 V[L

bl_ JUINTH UICH Till L-I Till INJ LAT

• 5.50 • IE I5 1518.1• 30.1•

111.14 14 44 IT llS`r.Tl lO.IT

111,11 • IMI II llll.l`r 30.11

111,14 14 44 17 541`r,•I 110.17

II.II R It IS lll_.l`r 30.1•

Iil.•4 14 44 IT S41T.TR _0.17

• IFF[III_TIAL CGIIlI(CTION•

TO( -.SIt1 TllA .8011 TC$-`r.I•O5 •AU 1.•345

liD( .tSll lIA -.I071 lC5 .54S1FAU .•417•

I_ -.8195 FIIA .1101 FCI-I.I`rI5 DIP 17000

DOE .l`rl5 lIRA .•Ill •C5 `r.tI91 FIP -844

.LOSES INC 1.7•10 Vl LO.IIO

LO.I5 APO 150.48 V£ IM.•0O

IE4.71 (TC I$•.l• CLP-IRS.lO

11.494 PTH l.O0 VHP •.45• DPA 1.R! RAP 11•._ ECC 1.17•4

INJ L,GNG INJ RT A11C INJ AZNTH INJ Till PO CDT TIM INJ I LAT INJ ! LONG

I.IM 1N.I5 114.49 • 14 45 718.I If.l• 554.51

ISI.IE IN.IS 114.4`r II IS 15 4lST.l 53.I• 143.•5

1.14 IN.IS 114.4• • 54 45 758.I 35.19 554.51

t51.1!1 IN.IS 114.47 II 15 15 4857.8 $5.1• 14).93

1.64 IN.IS 114.4• • 54 45 758.1 $5.19 554.51

ISI.ll IN.IS 114.4`r 111 15 15 4•57.0 55.10 143.R5

NID-COilII_EICUTION ACCURACY liT DETI_ININATION ACCURACY

IGT 5144.9 _ _.1 IG5 147.• ST 15S7.• 811 4•5.• Sl 5••.5

RRT -.&lSO NIIF -.8395 RTF .•469 CRT -.•91`r (3111 .81•1 CRT -.RTIR

5_9•.I I_ .0014 ll5 -.•478 L_IA llSl.`r NIl Ill.• JIM I7.•

14;1 II`rl.I 8G_ 5`r5.3 THA l`rS.`r5 ELI IIIIS.O E_ 97.3 ALF ll3.41

LAUNCH •ATE 8EP 14 1970 FLIGHT Till 1"1_.00 A_RIVAL •ATE MAR S 1971

DI•TANCE 499.019

L_L 550.77 VL IR.451 GAL .IKi AZL •1.55 tlCA 141.•7 814A 114.5• ECC

LOP ESE.75 V1P 5`r.IK)9 GAP •.40 AZP N.l`r TAL l`r•.IE TAP 41.1• RCA
6P !11.•1 ZAL 110.111 ZAP 155.14 IT11 4•.33 ZAE 1_5.•7 ETE 114.•1 ZAC

.LOI8• IN( 1.1411 VI LO.IIO

19.0• Alto 150.48 V£ 114.•75

Ill. TO ETC I10.11 CLP-IR4.R1

HER. lOCI[RIll I C _IC

Rb 110.48 L_L .00

lip 101.55 LAP 1.it

01C 14•.01`r GL -11!.44

PLM_TOC[Nlrll IC CONIC

C11 10.911 VHL 5.510 DLA -55.88 R/d. £70.IM IIAD lStl`r.4 V[L

INCH _ U¢CH TIRE L-I Till INJ LAT
14.110 • • 10 IN7.1£ It.it

1111.O8 14 40 Im 5517.91 18.19

IMI,INI • • II lem`r.ll 11.19

Ill.01 14 40 _m 551`r.•I E•.19

NI.N • I 18 lNi`r.tl II.It

113.INI 14 40 II SSl`r.•l 1!1.19

O ! FFlllII]_ I AI. CA)mlI(T ICell

T•( -.111'•5 lrRA .9t40 TCS-`r.IOOS BAAJ 1.0417

RD( .I_ET Ilia -.IRII i1(11 .488e FAD .011094

-.14111 IrllA .0•05 FCI-3.O`rNI 8lip 11884

.7104 18A 1.0107 BC5 7.1175 FIP -7•5

ll.JOi PTH E.O0 VHP •.551 DPA .18 RAP E51.44 ECC 1.11103

INJ lONG INJ RT ASC INJ AZNTH INJ Till PO CST TIN INJ £ LAT INJ E

557,91 Ill. SO 111.114 • l`r 45 687.1 51.£5 34•.41

I19.10 111.I0 11l.II 19 1I 1115 4•l`r.• $1.14 147.99

557.11 I!_.S0 111.94 9 l`r 45 187.1 31.13 34•.41

15•.1_) $1_.SO lIE.DE I• IE 115 491`r.9 51.E4 147.99

35`r. II III._0 ll£.Ikl • l`r 45 187.1 51.II Ik19.41

ISI.LO lll. JO III.911 111 II 115 4•17.9 51._4 E4?.NI

NID-COIAII_ EXECUTION ACCURACY ORBIT D(TI31NINATION ACCURACY

IGT 51_•_.5 _ NI|.I IIG11 159.£ ST tS41.• 18 441.1 III 549.0

I_T -.8157 Ill r -.8149 RTF .IM57 CRT -.9705 CR• .M55 C11T -.•054

I_ 55111.0N13 .0741 R15 -.IM45 LEA 1451.O NSA I51.5 111A £•.7

IM_I 5517.$ IW_ IINI.I •HA 174.1• EL1 140•.1 EL1 101.5 ALF 118.E0

1_0_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUMCH DATE I_P 14 lifo FLIiHT TINt 174.00 ARRIVAL DATE NAR 7 197|

t_b IOCENTR IC CONIC

RL 1S0.41 hAL .00 LOL 350.77 VL

RP 108.19 LAP 1.18 bOP t$S.Dt VP

RC 191.801 GL -10.$3 GP tQ.•D Z/_
PLANETOC•NTR IC CGRIC

C$ 11.584 _ 3.945

LIKN AZNTH LNCN TINK
TO.II • 41 10

I09.11 14 31 N

7Q.i8 9 4l 10

10I.lt 14 51 U
110.0Q 13 14 M

110.OO 1l 1J JO

DI_NTIAL CQRI_CTIGNS

-.9314 TRA 1.1800 TC5-8.8745 BAU S.O_Ji

ROE .8100 NRA -.1041 RC3 .4481 FAU .01404
FOE -.0413 FRA .tin FC$-t.OtS5 B8P 17116

IN .$1_J _ 1.1_ BC3 @.IMM_ FIUP -777

DISTANCE SOS.7t$

n.$8t GAL .61AZL 91,11HCA 84|.10 NA 114.11 ECC .ZlOIR

37.1N GAP 1.71AZP 89.4| TAL 177.78 TAP U.DD RDA DD.l$

?7.El ZAP 114.80 iTS 4•,lS ZNE 1•5.11 IT[ 1i4.14 ZAC lZ£.79

INC 1.3108 Vl 89.110

APO 1§0.11VZ $4.94£

[TC 210.114 CLP-115.21

DLA -33.78 RAL 174.48 RND Ill7.4 Vtb 11.110 PTH 2.01VHP 6.J84 OPA -1.81 RAP 853.83 ECC 1.1814

b'l T|14[ INJ I_kT |NJ LONG |NJ RT AiC INJ AZMTH INJ TINt PO C$T TZN INJ E bAT INJ 2 LGNG

18111.81 I_.lD IIl.l_ 131.WE 111.$4 10 3 44 D•5.E 89.£7 343.80

Sill,97 8Q,40 851.31 iU.lt 111.19 10 S It 4999.4 29.2R 253.19

11111.81 I_J.Si 9IS.N ill.it 111.94 I0 9 44 ITS,2 t9.17 345.00

5|03.97 8Q.eO tll.II 111.811 111.99 10 S It 4099.4 19.20 256.1D
9787.50 81.14 LqiD.U 114.11 111.70 sl to 41 StOT.D El.O• tOO.JR

1447.04 N.O9 t|l.tl Sl7.il 107.95 14 SO 97 4847,1 3£.00 •4•.66

NID-COURIM_EX[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT |110.0 liR 144.£ I09 £91.8 ST 1118.11m 424.0 $8 668.7

NRT -.71|ONNF -._111RTF .1444 CRT -.D£05 CR$ .44164 CiT -.7512
I_J liDS,! 8113 .OgOZ R19 -.9448 LSA 1257.8 MiA •79.4 68A 27.4

865 S181.l _ _MI.t THA 174.50 £L1 1292.7 EL• 157,0 ALF 181.21

L4UNCH DATE IMEP 14 1970 FLIGHT TINt 178.00 ARRIVAL DATE NAR R 1071

_ IGCENTRIC CONIC

Nb 110.40 LAb .00
RP 108.43 LAP 1.01

NC 111.141 SL -8.14

Pl_NETOCEN_I¢ CONIC

C6 11.818 Vl_ 1.418

LNCH AZWTH LNCN TINt

75.10 10 81141

IO4.70 14 18 41

71.30 I0 IE 45

IO4.70 14 18 40
110.00 18 11 17

110.00 10 I0 I7

DIDTANCI 111.4&l
110.77 VL I8._40 GAL 1.09 _ 01.00 HCA 148.14 II4A 11.4.04 ECC .81976 INC 1.0874 Vl L_.llO

831.11 MP 37.11_ GAP IO.Oe AZP IHI.80 TAL 171.•1 TAP Ikl.5l •CA 97.54 APO 150.57 V£ 64.949

GP 19.88 ZA_ 74._0 ZAP 151.95 ET8 90.ll ZNE 188.0£ LrT( 115.58 ZAC 181.98 [TC L_Jl.45 CkP-14i.18

OL_ -91.11 IU_ 877.M ILDO 0917.9 VEk 1t.141 PTH £.01 VIDP 8.8_J DPA -P.57 RAP •55.|0

L-| TilG |NJ LAT INJ L_NG INJ RT dd_ INJ AZMTH INJ TINt PO CST TIN INJ • bAT
1144.8_ 14.00 144.90 110.10 110.10 10 44" 50 544.8 £7.69

9401.57 _A.81 INI4.08 11t1.10 IIO,L_J 1t II 41 SO_I.D •7.94

11_4.01 14.80 _44.1_ 119.10 110.18 10 44 $O 544.8 t7.93
14MI5.17 _4.81 1_1.08 1141.10 110.11 It 11 41 _011.6 •7.64

107.141 t7.90 IOI.01 111.47 110.I_ 15 •1 IS 7.4 •1.£1

117¢1.81 111.71 !110.79 14|.01 100.47 17 58 14 4478.8 $3.••

DI_IALCCIICTION8
TIDE -.1817 TIUk 1.1771 TC_'4.7¢H)7 BAU 1.0715

• i'04_ _ -.IL'IMelIC9 .4078 FAU .0_481
IrD( *OSil IrRA .94711 F¢90£.5104 BlIP 17981

• 4497 IRA I.IHII! K9 1.7810 Flip -758

Nll_'_81l IIX_CUTI_N ACCURACY

DGT 1417.t Nil tl0.i iG9 11115.5

;IT -.77¢i7 _ -.7108 RTF .944¢i

1419.1 _ .0494 R19 -.34.48
I01 5498.t IG• 9_4.9 THA 174.82

ECC 1.11)45

INJ • LONG

!114. D8

t40.04

11114.94

210.04

L_4.99

L_1).72

ORIIT DET[NNINATION ACCURACT

ST 1040.7 M 409.1 i$ 346.9

CRT -.811160 CR8 .£40• CDT ".7527

LDA 1119.D NIA 924.1 6iA 21.4
ELI 109¢1.0 IrL2 111t.5 ALF 161.32

LAUNCH DkTE SIP 14 1670 FLIGHT TINt 178.00 ARRIVAL DATE MAR 11 1971

H(LIQCENTRIC CONIC

RL 150.48 LAL .DO

RP 10i.4T LAP .89

RC ISi,4TD G_ -i. I9

PLA_T_EN_I¢ CONIC

C6 18.446 VHL 9.518

LNCH AZNTH LNCH TINt
81.01 11 tO 34

II.lt I$ 47 14

100.00 16 tO 81

100.00 14 lid 51

110.00 It 51 14
110.00 17 11 17

DIF_ENTIAL _CT|C_6

-.234• TRA 1.5•93 TC9-1.5095 IAU 1.083•

RD_ .till llA -.t199 RC9 ._MII FAU .03180
FOE .0907 IrRA 1.0415 FCi-t.t740 BlIP 17914

• 6601 MA 1.5944 IC9 1,5190 FSP -734

DISTANCE 917.175

LC_ 950.77 VL tD.909 GAL 1.47 AlL 90.87 NCA Ill.S9 1_DA 119.7! [CC .|170E IN( .lYll V! 21.610

LOP t4|.tD VP 97.081 GAP 10.95 AZP 18.78 TAb 174.89 TAP N.II RCA 94.99 APO 150.81 V£ 64.957

6P lI,J7 ZAL 71.t0 ZAP 117.tl [T8 51.9l ZAI[ 111.07 [T[ 1041.13 IAC 121.14 ETC Ill.O@ CLP-187.14

ilk -89.80 RAL L_1.09 •AD lilT.| V[L 11.518 PTH

L-I TINt INJ LAT

1011.01 89.05

IllS.El L_.04

¢113.40 10.59

tSIdl.Ot IS.IS

787.t7 19.17

5170.00 39.19

1.0t W4p 8.085 DPA -9.8I RAP 257.0_ [CC 1.20_1

INJ L_NG INJ RT ASC INJ AZNTH |NJ TINt FO ¢8T TIN INJ E LAT INJ ! LONG

931.18 141.lt 109.11 11 97 97 419.0 15.45 927.I6

t78.14 14t.83 109.11 15 IS 1I 5195.9 25.44 170.18

101.78 141,41 lJt,ll 19 $0 58 9S.S 26,9I 194.11

_MI.IM 149.ll 10i.00 18 5 49 SO/N).D 87.54 ltO,S8

_O8.78 197.89 lt1.09 19 9 11 1t7.3 17.28 $Ot.04

t$1._ 149.34 09.15 18 41 48 4571.0 34.18 II!1.11

MiD-COURSE EXECUTION ACCURACY ORBIT D[T[NNINATION ACCURACY

IGT 3471.4 IGR 814.8 1_9 •18.£ ST 975.1 841 997.3 i8 344.4

RRT -.7170 I -.7817 RTF .•448 CRT -ollSI CNi .OeDI CST -.7954
5100.8 _ .0407 R19 -.•450 LSA 1050.t 14_A 971.4 IRA 25.1

Sill S4II.t 801 400.9 THA 175.11 EL1 1011.4 lb£ £19.1 ALF 186.08

LAUNCH DATE IEP 14 1970 FLIGHT TINt ID0.00 A_IIVAL DATE MAR 16 1971

H(t ICCINTRIC CCNIC

mk 150.48 LAL .00

I_ II641. I 1 LAp .14
It( 117.517 14. -4.16

P_ANETOC[N1_ i C CC_IC

C3 16.I11 VI4L 3._39

LNCH AZNTH LNCH TINt

9O.OO I_ 58 $4
90.00 13 40 14

100.00 12 91 5

l_e_ IS 44 44

Ill.DO ll 141 14

110.00 17 91 44

OIITkNC_ |tt.8_
L.OL. 350.77 VL L_J.too _kk 1.89 AZL 90.67 HCk t34.71 MA 115.59 [CC .trOll INC .6888 Vl 10.810

LOP •45.48 VP 37.0_ GAP 10.08 AZP 841.81 TAL 179.18 TAP 87.87 RCA 94.09 APO 150.78 V£ 34.925

GP 18.15 ZAk ii.•7 ZAP 110.90 ITS 51.09 ZAi[ 118.10 [TE 1_4.8_ ZAC 110.57 [TC £8•.ll CLP-I_I.O7

DLA -17.04 RAL 184.18 RND lilT.! V_L ll.lOt PTH 1.09 _34P 7.158 OPA -4.95

L-Z TINt INJ _AT INJ _ INJ RT ASC |NJ AZNTH INJ TINt PO CST TIN

178.70 17.81 119.10 14_.IMI 11•.14 It 9 7 371.7

013.91 •l.10 10_.47 147.I9 103.S8 19 tO 97 ll.6

140.11 14.10 910.77 149.18 118.4S 1•4S 15 149.9

SlIO.Ol !1.44 Ilt.II 148.01 09.81 17 18 34 4910.0

019.79 9.58 914,1I 140.19 1111.07 11 l• to L_5.i

5104.10 34.00 tt$.M 148.74 01.84 19 18 50 4504.9
DI FTININT ! AL C_IiCTIONI

TD( -.0014 78A 1._ TCI-I.itll IAU 1.0955

| *lit7 IA -.1111 RCI .9911 FAll .010t_

fro( .lilt It_A" 1.08_7 FCI-I.O040 NIP 17709

I .I47I IRA 1.0191 8C$ i.EO00 FSP -713

RAP •5•.06 ECC 1.2175

INJ • LAT INJ • LONG

10.51 611.86

_.71 L_MJ.|8
17.94 611._41

ti.48 _DI.H
19.R5 _07.83

34.10 21R.46

_IT D[TIINtNATION ACCURACY
ST 878.• SR 687.111 681.0

_T -.4431 C_R -.0710 CiT -.85RI
LSA 10_8,D 148A 61R.I 83A 26.1

EL1 995.2 EL2 640.R ALF 188.19

NID-¢OLq_N[ IXECUTION ACC_NACT

IGT !1114.1 ill 101.7 iG9 111,1

lilT -.1_79 I -,7891 RIT .t451

868 SliT.1 Rf_ .0111 R19 *.9454
SG1 5141.9 IW_ 401.7 THA 17S.98

1418



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUitCH DATE W[P 14 SiT•

)eEL IOCENTlU C CONIC

ItL IE•.4l tat. .00

RP ROe.S4 LAP .4e

R¢ |$R.IRt ft. -$.8T

PLANETQCENTR IC CONIC

CI 14.14• K J.

LNQ4 klml"N INCH T|_
N.O0 Sl 15 44

N.O0 14 48 43

tOO.OR IR • SI

iN.o• se N 18

sso.ao 18 II 91

110.O0 SO II 44

FLIGI4T TIME IRE.00 ARRIVAL DATE NAR SS 1971

OR ITANC[ ill. S09

LQL $$0.77 VL El.liT GAL l*.4t AZL 90.47 HCA ZSY.8t 8NA

LQP E4D.II VP N.998 GAP 11.CLS AZP 00.90 TAL STI.tS TAP

6P 17.40 ZAL 69.43 ZAP SSR.W ETI 93.48 ZN[ In.St ET[

I|]o|R EC( .EE44E |N( .4IN VJ RE.SiR

N.SI RCA DE.IS APO |SO.R4 VE 54.R11

SlT.ID ZAC lID.DE ETC L_Jl.•• CLP-IIUI.DR

DLA -tS.10 ll/_ lilY.t0 liND 1917.8 V[L |1.M£ PTI4 1.04 VHP 7.39£ DPA -S.II RAP Fit.0• ECC 1.£$£T

L-I TIN[ INJ LAT INJ I.GIIS INJ RT SIC INJ AZM114 |NJ TIME PO CIT TIN INJ E LAT INJ ! lONG

1111.71 18.48 340,17 14t. II 11S.05 tt 81 t IN.7 IS.01 SiS.SO

1711.09 IT.St Elf.lit 191.41 tl.48 $@ ID 40 $1N.t ti.Ot !14.17

OTIJ.44J iO.4l 111.14 141.111 |1746 St IS IS 57D.S 14.1S I|O.31

1410.14 II.II 848.11 191.74 IS.Ill SD • II 4110.$ !1.14 £N.SR

SEt.•4 D.N _S8.7¢; 145.t| SlM.N St 4i 4 St£.D 10.70 11£.41

N._ 34.11 ItS.S0 1111.04 N.II SO 40 iS 4448.7 $1.RI tSt.N
D i FF[III_tT IAL CatlKCTION8

.Oils TMA 8.0047 TC1-$.11144 llAU I.|SN

.!116 IIA -.84,10 _ .II041 FAU .01¢;10

I_[ .1018 IqlA 1.$g88 YC_'S.TllYS lip |1.tll

IOE .t4tS IRA 8.011)4 _ S.latl FIk o 0717

LAUNCH DATE I_P 14 1170

IGL 10CIDITM I C C_NIC

8EL 1110.41 I.AL .00
ItP tON.S8 LAP .17

lIC IIS.T_Ikl CA. -t.l_

PLDIG1OCI_ IC CONIC

¢R 1R.I;11 V_ I.lOI

AZlITH I.NCH T|0G

N.O0 10 Sl ILl

N.O0 IS I_ II

100.00 St $4 N

S00.OO ST @ N

lEO.OR 18 II M
SSO.O0 S8 14 I

NID-GOIJItE LrEcuTION ACCURACY

I_T Si_W.¢; Nit 998.8 861 tOS.I

RRT -.TIN Ull r -.7t18 RTIr .9413

M8 S@S4.$ ll_ .OtSO liES -.IM13

IG$ S¢;IH).l 161 410.9 THA sTS.¢;i

FLIGHT TIN[ t84.00

OilITANCE S|14.1•9

LGL ISO.77 VL I_.STS GAl. •.1_ AZL ¢;O.L_r HCA 111.07 IMA
LOP 191.84 VP 31.117 GAP 11.$1 AZP ¢;O.N TN. 170.01 TAP

GP 18.TT Z_ II.N ZIP II0.$4 LrT¢; 14.13 ZN[ IN.It LrTE

(NIfllT 01[TIEMMIMATIGN ACCURACY

iT 1011.$ IN 511.1 88 4t3.1

CRT -.IS01 Cltl -.Sill COT -.RIDS

LIA 1101.0 _ 404.4 lEA II.t

ELl tO54.S ELZ NT.• ALF 17_.D$

ARRIVAL DATE NAN 17 2R71

OIFFIiI[MYIM. GGIIJgL_rlGIII

1MI .8lEd lmA 1.81H_ TCI-I.4TY4 MAU 1.S1¢;7

I1_ .1110 _ -.RNI RCI .llll FAU .01179

••141 FItA 1.18Yl FCi-I._l_l MP 18141

I0( .$•Sl BItA 1.1701 IIC9 9.4819 FEP -47¢;

11_.01 ECC .MIEN INC .£741 V$ !t1.110

71.|S •CA 14.10 All• ISl.lS Vl_ M4.NI

iiT.N ZMC 117.39 ET¢ I_11.71 CLP-SIi.RO

0LA -14.01 IL_ II0.e? bD INY.S V[L tl.lll m •.01 v_ ?.S_ DPA -I.01 RAP re.S? [CO I.INY

L-i TIN[ INJ LAT INJ LLONM INJ liT SIC INJ AZMTI4 INJ TIN[ P• CIT TIN INJ • LAT INJ • LONG

1181.1_ D.N _47.N 141.1ff 117.01 11 S4 I_ N1.1 t£.tS M40.TS

NIL.el t_.OY tN.N tSS.W t'J.t4 1¢; SO 44 S0eM.D te.N t81.tS

1_11.41 7.03 Ik11.15 148.¢;t 1tO.teD 11 11 41 41S.S tO.N S_S.DS

J_J_.41 t9.74 N.N |ll.IM N.lt 18 iS 81 4T_J.4 _D.N LnJ4.£1

118.N S.N 911.11 141.07 I_I.N 11 40 11 39e.0 _.74 Ill.If

S008.N S4.1S tIT.S4 SH.10 18.0S tO 17 1_7 4401.1 SS.4O 100.39

NI0-COUilR[ g_¢UT|Gli AC_UilA_Y aIM-IT 0MIIIIMINATIGN ACCURACY
NT Nil.• N 1411.0 IG_ 1¢;7.1 ST 1141.4 811 iTS.0 88 4Sl.!

lit -.O#OS W -.N NlY .1411 (:liT -.OSll CItS -.tS_9 CIT -.DS09

M8 1¢141.• _ .NIl •IS -.Ne4 _ illt.S m _l.O m N.R

¢;G1 SDIl_.¢; ¢;_ 414.4 THA 17S.04 ELi tt47.l [I.8 IN.4 ALF 170.01)

LAUNCH DATE I_P _!4 1970

M[LIOCENTRI¢ C_14 ! C

RL ISO.4R LIt. .00

RP t0M.DX LAP .M

RC tl_.ol$ r_ -.SM

PLANETQCEN1111¢ ¢QNIC

CS IR.N7 K 4.0_

LNCN AZNTN iNCH TINE

90.00 10 39 N

DO.00 SS 39 39

100.00 IS 44 t9

I_.N 17 17 _J4

IS0.00 It 19 ?

1SO.OR lJ 1• 81

FLI6HT TIN[ 114.00

DlITANCI[ S$¢;. ?N

LQt. lEO.T7 VL t¢;.SSS GAb ).4¢; UL N.N ll_ tiL.•l Ilia

• |S.Ol _ 39.817 GAP 11.7¢; _ 81.N TAL 181.S$ TAP

11.11 Z_ N.N lAP 111.91 lye; N.n _ IIS.11 [TE

ARRIVAL DATE NAR 19 1171

l_.Tl ECC .liN? IK .Nit

_.70 _A _.li _ 1SS.$9

181.N |A¢ 110.81 ET¢ •_.$£

DLA -1•.39 RAL 81Nt.49 lEND ¢;NT.7 VEL 11.74) PTH •.07 V14P

k-I TIN[ |NJ LAT INJ _ INJ •T A¢;C INJ AZNTH INJ TIN[

IN.St S._ $19.49 1_.14 117._ 11 I

IN7.• 81.1¢; t.is lI.N _.¢;1 17 _ 1¢;

1171.1i _._ IlJT.tl 111.N 111.¢;! It 4 I

$871.¢;0 _¢;.N B.I_ tl._ RO.IPJ 11 _ 81

1_._ .45 Site;.84 149.14 !_.18 18 39 S4

41_4.13 _.IS IIi.N II.IM N.81 _ 41 It

Di_NTIAI. C(MIJ_CTIM

TI_ .Eli! 11A l.JOII T¢1-l.0151 _ 1o1110

• tAt1 _ -.llT0 IKI .1910 Ir_U .011711
PlDE .ISM _ 1.8_91 FC_-I.EINLS BEP 18_0_

DO( .4SDI liRA •.Silo KS $.004i FliP -4Sl

NIO-COURM E_CUT_N ACCURACY

H! Nil.0 SiR ITO.l I_1 tlO.S

RRT -._ _ -.MiO RIY .9464
848 SDHiD,7 8tES .0t13 R15 -.9445

841 94N_.4 Me 417.S THA 113.IS

FLIIHT TINE 181.00

DIITNI¢[ Sil.N

LAUNCH DATI[ 8lIP 14 19_

tt[I.IQCENTMIC CGNIC

Vl II.iI•

V• _d.ORO

CLP-IY0.RO

7,711 DPA -7.74 RAP IIS.N ECC 1,£717

P• C¢;T TIM INJ I LIT INJ • LOIN

7IS.I l.lt i44.YS

4N7.¢; £O.•l RiR._

S_S.I 7.07 IN.IS

_*1 _.81 139.11

d_JT.• 4.l_ IEO°D_

4_.1 $].17 809.44

CIIRIT D[TIMMINATION ACCURACY

ST 1•73.9 N 395.S _ 4I£.R

_T ._ _ -.11_ CIT -.lTfl
I.IJA l]Sl.l I ]TS.I I lt.I

ELI 1•74.3 U 391.l ALJr l.Ii

N_RIVAL •ATE NAN £1 IRTS

RL IN.4R LAL .00

ItP SlIM.MR LAP -.11
RC III.DII t_ .IS

PLA/_TGCIDITII IC CONIC

¢_ 17.N7 K i,lll

U4CI4 _ LJIC_ TIN[

I0.00 10 II 81

N.00 1l B 40

1DO.D0 11 94 17

SO0.OO 18 4 91

El0.0• 18 15 IO

110.00 I1) _ N

Ol PlrlEIIENY i AL C_JMIECTIQN6

• DIS _ I.l_Es _._NIO lINJ S.ltlT

R_ .8470 IIM -.8844 It_ .80_ F_U ._I

F0[ .1141 •ILIA 1.1801 F¢M-I.01MI lip 111118

gO( .S_ _ I._ _ 4.¢;_F7 FSP

ISO.T7 Eft. _.001 GAL I.N AZL 81.N HCA _1_.4• IINA ll_.S_ ECC .•ITD4 INC .1049 vl _1).RIO
839.10 _ N.¢;77 _ tl.II _ N._ T_ 1IT.IS TAP 74.41 _A ll.37 _ IS1._ V• _._

11.$1 _ 17._ _ 11.41 _ 17.N _ IN.II _ Ii._ ZAC 118.39 ETC _S.ld CLP-171._

-_.81 _ _._ _ 4_J7.7 _L 11._ _ 8._ _ 7.948 _A -i.4• _ _7.4R [CO !._

L-I TIN[ INJ LIT IMJ Ld0811 INJ J_ AIIC INJ AZMTH INJ TIN[ IIO CIT TIN INJ • LAT INJ ! I.OMG

14_.10 t. Sl N.g ll|.IS tll._ 10 _ $ 877.1 I.IS iS1.•

_,81 1.11 _1._ I_.N 111.t? 11 i7 N _.1 S._ ll$.ll

SliT.iS -l._ _.!1 llvi 1_._ 11 _ _ SlT.I I.!§ _.N

Nl_ 131[CUTIQN ACCUllACY NIT D_II_MINATION ACCtA_ACY

RGT INJD_,| I NO.O _ I84.0 ST 141•.4 8R IST.O _ S09.1)

NNT -.Nll I -.M RTF .9409 CNT .ROSS CR8 -._i_t CIT -.94_T

l?11.¢; E ._N •IS -._4_0 LIA INI.• _ ISt.4 _ 18.7

_1 _!.1 I 41l.! _ 1_¢;.Ii ELI 1414.1 (_ _l.l A_ l.ll

till



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OATE Id[P 04 1070 FLIGHT TIRE 110,00

NELiOCINTRIC CONIC

RL SS0.46 LAL .00

lP 108.4,1 LAP -.ID

RC 1IT.IRiS 64. I.T1
PLAN[TOC[14TRI¢ CONIC

C3 10.J0S VHL 4.406

LNCN AZMTH INCH TIN[

JO.O0 10 I1 $8

I0.00 10 |l 47

100.00 tl 01 18

1DO.D0 10 L_ •

110.00 12 10 8_J

110.00 80 S 88

01FF1ERENTIAL CGRNECTICII
TO[ .Oii_J TNA S.0147 TCS-4.SS81 |AU 1.1400

lie .8_ RRA -.ISTO RCS .1074 FAU .0818T

KOE .OIMT FRA t.SIM FCS -.IM_O BOP SQODI

ROE .TSDt IRA S.O_S KS 4.S488 Flip 434

DISTANCE SSO.TST

LOt 3SO.TT VL tR.OSO GAL 4.58 AEL 89.71 HCA 070.$0 8NA
LOP Ill.IS VP X.RS8 GAP It.ST AZP IN_.O0 TAL 1iS.JR TAP

GP 19.04 ZAL I|.IS ZAP IU.2I ET• I•.N ZAE lEO.O• [TE

ARRIVAL DATE MAR !$ 0971

LAUNCH •ATE 8EP 14 1970

ltt.tl [CC .•45•• IN( .•D•l VS •D.ItO

T•.•S RCA 92.$4 APO IS•.05 V• 54.0SO

IaHD.O• ZAC SlT.IO ETC •IS.7T CLP-17•.ll

NELIOCENTRIC CONIC
RL tS0.40 LAL .00

mP 100.71 LAP -.4•

RC ITO.OeS GL 8.M

PLANETOCENTEIC CONIC

C3 81.4MW VHI 4._J4

INCH AZNTH INCH TIN[

90.00 10 1• 1
00.00 17 1• 1•

100.00 11L_

100.00 10 S1 •

110.00 11 11 40

0!0.00 8088 34

OLA -1|.IS R_ L57.20 RAO IS•7.I V[L 11.870 PTH 2.11 _14p 0.100 DPA -9.14 RAP _JJ.il ECC S.5•40

b-1 TINE INJ LAT INJ L_NG INJ IT AIC INJ AZNTH INJ TIN[ PO'CRT TIN INJ •LAT INJ • LONG

I_.01 -.st S.IR IN.2• 110.U 10 4Y SS _0.• S.O• Rio.Is

I_.fl I•.Sl tSI._ t61.43 •9.48 I• 17 It 4104.9 •7.05 140.$8

15N.91 -1.11 341.11 117.I2 ltl.H 11 IS N 7SO.D £.4T SII.lD
$803.•S 81.It 883.04 1•S.89 87.•7 19 SS SS 4800.• •0.•1 t£4.•1

1804.48 -4.7• S04.02 ISS.48 ltI.fl 12 88 03 404.4 -.51 S•7.00

4101.O7 H._J IIO.U l•I.0l 05.78 tl IS 11 4800.1 S•.4S t01.3•
NID-_T_UR_ EXECUTION ACCURACY CRIIT D[T[RNINATION ACCURACY

HT S71t.l _dR ISO.8 HI 171.9 IT ll•l.S M 813.4 I_ l•4.i

IT -.648I I -._I•RTF .9490 CRT .lid8 CRI -.IISi C•T -.0090
808 1788.2 I .0103 R18 -.NJO b•A 1119.7 IIA $41.1 ••A IT.7

8311f2Z.I 838 480.4 THA 17•.45 EL1 1529.9 ELI 540.• ALF 5.08

FLIGHT TIN[ IR.00 MIRIVAL •ATE NMR •S 1171

DISTANCE 811.110

5SO.7T VL I_.00_ GAL 9.1• AZL N.|t _C_ 2_.TI Ilia ll_.O| (¢¢ .f_lliS IN( .40•5 VS fl.ltO

LCP _I4.SS VP 34.800 GAP 10.01AZP N.17 TAt 1•8.98 TAP T7.•9 RCA •1.1_ APO SSR.4S V• 34.050

SP 04.I7 ZAL 02.87 ZAP 1_,0I [Ti _._ ZA[ 126.0_ ET[ 1_.8• ZA( 117.45 [TC L_B.SS CLP-173.43

DLA -IT.i| UL 1_1.41 RkD 1347.9 V[L 11.940 PTH 2.18 VIiP •.434 DPA -9.75 RAP 2T1.01 [¢C 1.ISIS

L-I TIME INJ tAT INJ LONG INJ IT A_C INJ AZNTH INJ TIN[ PO CAT TIN INJ • bAT INJ • LONG

1_.t7 -I.N 7.N 111.49 11•°1_ 10 4S _0 108•.3 1.10 .fl
$478.•1 88.27 I$2o8_ 1_J.01 88._4 1• N L_ 487_.• tl.T! t44.II

140_.9_ *S._ 8_0.13 84_.74 II•.•S 11 SO 11 01•.0 -.00 545.80

1176.33 N.74 L_S.O0 IIMI.TS 84.B0 I_D 17 20 417•.5 t•.97 N.t9

IN.IS -7.t8 881.4t 134._J t28._0 It St I• N.• -I.7l 551.19

48gO.II lS.ll tOO.iT 134.88 It.iS 21 44 I 4L_0.9 $2.19 Sfl._O

GRIIT D[TERNINATION ACCURACY

IT IMl.I M 34S.4 •i Sit.9

CRT .8_04 CR• -.4180 CIT -.9999

LIA 1779.0 NiA 91i.• 88A IT.O
ELI 1000.S EL2 92I.• ALF 4.0•

DI_TIA_ /¢TICN

T_f .IT/I | 3o1111 TCI-,3.107t _ 1.1_7

I .HI7 I -.318_ IK8 .INH FAU .01_3

FD£ .4417 FIL4 l.H?_ fC8 -.T_Id BOP 10SS1

•II•S IRA 8.33_ BCS 8.9111 FSP -SiR

NIO-C_J_E EXECUTION A¢CLIACY

I_T 8731.3 lill 111.3 1_8 171.1

IT -.4_48N[F -.1084 RTI r ._4•4

1740.I1_ .0004 RIS -.9401

831 174I.t 8E_ 413.9 THA 176.18

LAUNCH •ATE I(P 14 SlTO FLIGHT TIN[ 194.00

HELIOCENTRIC CONIC

IL RIO.41 LIt .00

RP ICdl.T4 LAP -.14

RC 079.040 Gb 5.$4

PLAN[TQCENTRIC CONIC

C9 89.988 _34L 4.801

LNCX AZNTN LNCH TIN[

90.00 10 11 IS

00.00 IT 40 1i

100.00 11 I9 80

1DO.D0 1I 11 9

100.00 It 10 43

lS0.00 80 40 •

DilrFI_U[NTIAL COI_CTION_

TO( 1.041_ TRA 9._0 TCS-3.IS•t BAU 1.1024

ROE .tTIT RRA -.Ills it9 .1_11 FAU .0ITS8
FOE .4080 FRA 1.4111 FC5 -.R348 BOP 184M_

BOE 1.084£ IRA 9.13TO BC9 3.3409 FOP -570

DISTANCE Sit.lit

LOL 91D.lT VL tS.ii! GAb S.OI AZL OR.S5 NCA ITI.DS iRA

LOP tIT.TO YP Si. TSt GAP 18.47 AZP JI.II TAL 162.40 TAP

6P 14.14 EAt SO,T| ZAP 1_4.T7 ITS _4.41 Z/d_ II•.OS [T(

ARRIVAL DATE NAR El SITS

LAKN OAT[ I(P 1i 1IN

1t1.1! ECC .tSlSl IN( .lift Vl tD.iIO

TO.S5 RCA _O.T5 AfO 09!.90 V• _l.SlD

IH.10 ZAC 117.0• [TC RiT.Ol CLP-1T4.SO

HELIOCENTRIC CONIC

180.40 L_L .00

RP 100.77 LAP -.iS

RC 174.0_0 64. 4.51
P_AN(TOCENTRIC CONIC

C9 L_.$14 VHL 9.149

LJeCH _TM114 LNCH TIN[

_0.00 10 T 47

so.00 ST so •s
100.00 11 tO

100.00 1• tO 14

110.00 11 10 •

110.00 tO H tl

OLA -ll.il RAL _Ot.IS IAO ISII.O VEt 12.004 PTH 2.IS VHP 1.7OS DPA -tO.El RAP •14.1i [¢C 1.9951

L-i TIN[ INJ LAT INJ LiNG INJ RT ARC INJ AZ14TH INJ TIN[ PO CIT T|N INJ • LAT INJ • LONG

1711.00 -$.OS 11.?t l_4.?0 117.tO 10 S• 57 1111.4 -S.ti l.Ol

S4_7.H If.tO Ill.01 172.17 IT.IS 19 01 4 4840.0 •T.l$ •41.49

1479.$S -•.SO 808.1_ 1_4.00 11•.2• 11 47 S• ITS. 4 .-•. 95 947.40

SItS.tO tO.IS Lq_l.4S 17_.08 IS.tO fl 34 Si 4818.2 •9.77 •_0.74

11_0.00 -i.14 _40.73 1K.Ol SIS.JR It St 04 T_.9 -S.t$ 5_.4t

4076.48 90.41 toT.01 171.03 •t.$t I_ I IS 4•71.4 51.99 1N.17

NID-COURI_EXECUTIGN ACCURACY ORBIT D_T_RNINATION ACCURACY

8iT iTS4.3 8Td_ IL_.t KS llS.i IT 1810.4 M 999.0 01 574.£

IT -._043 I -.S_4I 2TF .94IT CRT .STST CRi -.4SIS CiT -._IHIS

8G_ SYf•.4 E .O04T IlS -.flit LIA 1906.7 NSA SlO.S IIA I9.•

831SIII.t 838 411.1THA ITR.BO ELI 1019.1EL_ SS4.S ALF 4.SI

FLIGHT TIN[ 104.00 ARRIVAL DATE NAR tl Silt

• 1STANCE Slt.3'_l

LOt 3S0.77 Vl. tS._O iAL i.SO AZL 0oo14 b_A ItO.O_ 0NA

LOP ITO.H Vff 34.?£0 GAP 18.INS AZP N.OS TAL 100.8• TAP

GP 13.75 ZAL 40._ ZAP 101.44 _TO •7.12 ZA[ 12S.to ETE

DIFFENENTi/_ ICTIN

TOE t.ttlO 11_ I.INI TC3-8.11_0 I_J 1.1_01

NDE .8017 NNA -.SSY_R¢9 .1|89 FAU .OlSR1

FOE .Jill FIL4 1.4548 FC9 -.Ills UP SITIS

S.lI?O IRA 9.I_MICI 8.I88I FSP -SIS

1•1.$8 ECC .2i1•S INC .8919 Vl _J.liO

I0.|0 RCA 8_.78 APO 153.49 V• M.I_S

1W).07 ZAC 116._D ETC _7._4 CbP-17S.ll

DLA -11.4• PA. _00.4| RkO lSkl.t _q[L It.lit PTH 2.tl VHP I.IH_ DPA -lO.OO RAP •7O.43 ECC 1.4544

L-I TIN[ INJ LAT INJ LiNG XNJ RT A_C INJ AZ14TH INJ TIN[ PO CIT TIN INJ • LAT INJ • LONG
tT00.T7 -7.29 IS._3 1•7._ 117.48 10 37 to 1180.8 -3.50 9._4

S4L_.to 00.15 _41.70 178,$4 _.OS 19 tO SS 4800.9 •7.07 241.10

IS4S.ll 08.49 $$7.07 117.81 118.77 11 40 20 941.6 -4.59 551.05

SI|HI.R8 tO.ST 8_0.tO 175.42 IS.SO tO 54 $4 408•.6 ••.iS •19.91

1_0.1_ -11.TS _S.N IIS.H 122.08 12 SS 10 101.0 -1.40 931.Sl

48•7.0_ IS.S• to7.0• 174.35 •1.90 2• 11 28 4•17.1 31.84 1_1.18

ORBIT DI[TI_ItNINATION ACCURACY

9T I030.S M 954.D 91 595.4

CRT .4130 CR9 -.4750 CIT -.9074

LSA 00•4.0 NgA 9DS.5 9SA IS.I
ELI 1091.4 EL• 905.8 ALF 4._1

NID-CC_I_[ EXECUTION ACCURACY

8GT STll.| HII $18.2 838 11K).1

RRT -.lOT9 IF -.S_•2 RTF .Oils

8GO 9T•1.£ RJ_ .0081RIS -.•ill

831 t?TI.S 83£ 410.1 THA 171._8

ltt•



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE J•P 14 lIT0

HELIOCENTRIC CONIC

RL I$0.44 LAL .OO

lip 108.7S LAP -1.03

RC l?l.OS5 GL 5.00

PLANETOC•NTIIIC CONIC

CI 811.409 _ 5.450

LJK_ A_mTH LNCN TINE
DO.O0 10 4 Si

90.00 18 le S5

108.OO 11 SO SS

100.00 lJ 4| 54

lID.DO 18 9 48

110.OO 81 11 17

FLIG44T TI_ 198.08 ARRIVAL DATE NAN 31 ID71

DISTANCE 572.115

LOb $50.77 VL IS.881 GAL 7.81 AZL 88.1M HCA 885.£I 8NA 121.$5 ECC .tJJS4 INC 1.0545 VI •11,610

LOP R74.05 VII H.M_ GAP 14.48 AZP ll.7t TAL |59.50 TAP 1_.I4 RCA OR.ST APO 154.05 VZ 14.D33

GP 15.39 ZAL 4R.TI ZAP SU.O4 ET8 TO.tO Z/dE itS.IS ETE 170.£3 ZAC 114.•0 (TC ZD8.ZJ CLP-lTD.05

DLA -14.34 RAL 305.St RAD ISI8.t VEL I£.tOS PTH t.tl Vt4p 9.304 DPA -11.04 RAP ZYR.TI ECC 1.4855

L-I Ti_ INJ _T INJ _ INJ RT _ INJ _H INJ TI_ _ CIT TIN INJ • LAT INJ • _G

1R47.08 -9.tl 19.41 171.33 111.87 10 35 40 1_87.1 -5.41 1•.R7

5415,94 to._ _l._ 1_,90 94.17 IN 47 II 4Otl.O •7.•S _.lT

IRO0._ -10.5I l.tl I_.l$ 118.11 IS 45 P_I 100B.4 -4.7• $_J.Se

5|94.94 t9.SO 107.99 1_.77 _.97 •I 11 _ 45•9.0 •0.49 •lO._

t_9._ -11.85 547.19 _._ 1£5.57 1• SS S1 _l.• -I.S7 _._

_t._ IS.•7 tOG.¢HJ iN.IS 81.17 _ S• 19 4_I.S SS.TR 197.79

DI_NTI_ _CTIM NI_ EXECUTICN ACC_A_

1.G7 _ 4.N TC_•.8SSi W 1.1•55 _T 57?7.4 _ _.4 _ 154.6

NDE .t987 liRA -.3414 RC$ .lOS4 FAU .OiiSS _ -.S4H_ RRF -.S4N RTI r .9S•7 _ .4447 CRI -.4919
FDE .$474 IqlA 1.4974 FC) -.4_1) BRP SIRES 8G8 $799.1_ IU_ .00S0 RIS -.9597 LJbA •ASO.S _ •91.•

RDE 1.4_49 _ 4.•?99 K3 £.1449 FRP -517 Hi $704.5 8GZ 41P.I THA 177.15 ELI •041.9 _ L_4.i

LAUNCH D&TI[ DEP 14 1970 FLIGHT TINE I_0.00 ARRIVAL OAT•

HELI_TRIC _IC DIIT_ 577._

199.49 _ .08 _ 199.77 _ _.999 _t 8._ _L 94.74 _ _.4• _ 1•1.1£ ECC .•T740 I_ 1.•594

RP IN.N LAP -1.11 L_P •T?.lO VP 99.US GAP IS.04 AZP 94.04 TAL 1S7.00 TAP M.3_ _ 17.5• APO 154.75

RC 17R.034 GL S.4H_ SP I$.M.Z/_ 44.94 ZAP 104.50 ETI TS.S7 ZAE 1•5.87 ETE 170.47 ZAC 115.80 ETC tI4.08
PLANETOC[NTR I C C_NIC

CS _.JOI VHL 5.7_ DLA -13.31 _ 307.44 RID _.S _b lZ.4£1 _ •.84 VICP 9.541 DPA -11._ _ 190.94

_ _N TI_ L-I TI_ I_ _T INJ _ INJ _ _ INJ _ INJ TI_ _ _T TIN INJ • _T

SO.O0 10 • _J 1010.T• -|I.L_ I_.00 174.14J 111.17 i054 I_J 1110.7 -7.8•

SO.O0 19 S_ H $407.44 98.04 •49.11 lli_.ES 85.94 •0 S • 4807.4 97.17

1OR.OR 11 14 _ 19_.94 -1•.51 4._ 1N._ 117.17 11 _ 99 10_.7 -8.74

100.00 tO | it SSt_.7I 94.47 tiT.04 iN.it 84.TS tt L5 S5 451_.7 tO.i•

110.00 1• 9 37 1101.94 -|S.84 RIO.S7 i_•.i• 1£0.94 1• 54 4S _1D5.9 -15.94
1SO.OR ti 94 4 _.90 5S.to _.$9 1_.19 81.90 _ _ 4 _.$ 51.74

DI_I_ _CTIM NI_ _C_I_ ACC_Y

1.S_ _ 4.lit• T¢_t._| _ 1.1181 _T 978|.8 N _.8 _S 149.3

NO[ ._047 IIU -._ ItCS .0017 F/_J .Ot_J4 RRT -.S4N IIIIF -._ql# RTF .1545

.STTI PIA 1.14i4 FCS -.SSll4 BRP 19074 _ S_Oi.I I_ .OOL_ Ri$ -.1545

80( 1.R185 lIRA 4.mi KS •.5419 FIk e -5•• KS 5787.S _ 407.1 THA 177.S5

CI_IT OET[I_INATIGN ACCURACY

IT tO_.S M SLS.3 I_ ere.4

CIT -.9991

I_A 14.R

ALF 4.90

APR • 1071

Vl _.RIO

54.8R5

CLP-179._O

ECC 1.5414

INJ •

14.£7

_.5S

310._

814._
_S.77

197.94

_IT _I_TION ACCURACY

IT •lit.7 H _S.9 IS 4HE•.4

_T .4TII CRI -.5079 CRT -._e

LSA L_L_5.1 I¢_A toS.I $$A 14.$

EL1 E157.3 EL• •OS.O ALF 4.17

LAUNCH DATE SIP 14 1970 FLIGHT TIN( 109.00 ARRIVAL DATE APR 4 1071

HELIOCENTRIC CONIC

RL I10.48 LAL .00

RP 108.84 LAP -1.SR

I00.00_ GL R.IE

PLANETOC•NTR I C C081C

c$ _.857 v_L _.0_

LNCH AZNTH LNCH TIM(

9O.OO 10 O 4_

90.00 1O 4? _4
100.00 11 15 47

IO0.OO to 15 1@

110.OO it 9 4S
110.00 11 _7 47

DIITA_ 588.115

LOb ]SO.?7 VL IS.Ill GAL 8.lt _L _.54 _A 819.51 GHA 1_._ ECC .•liE5 I_ 1.4117 VI _.llO

LOP RIO.IS VP _4.181 GAP 15.54 AZP 81.51 TAL 151.44 TAP OR.DR RCA H.SO APO 15S.51 V• 54.818
GP 18.74 ZAL 4S.•T ZAP lIT.OR ET| 71.95 ZAE IES.7I ET[ 170.70" ZAC 115.41 ETC •4R.4R CLP-ITT.TD

DLA -11.15 RAL _04.$5 R/_ I199.4 I_L S•.57R PTH •.El VHP IO.00G DPA -11.5R lAP •R$.RR ECC 1.08R•

L-I TIN( INJ LIT INJ _ INJ RT A_ INJ _H INJ TIN( _ CRT TIN INJ • LAT INJ • LONG

19_.01 -11._ 10.94 178.08 115._ 10 SS SO 1_7•.0 -g.5• 1D.T7

_.it to._ 847.90 155._ 45.70 to 17 St 41OS.1 E7.15 t_.t4
1M.94 -14.54 8.1_ 177.41 110.51 11 44 37 11S0.0 -10.4R 1.$7

5110.17 10.45 1oi.94 185.41 IM.54 •I 40 to 45•0.4 •9.40 •IR.••

1_10.94 -17.73 SSS.S_ 174.14 119.71 i• 35 41 941.0 -lS.lS 54R.80
48D_.14 IS.•7 EO_.7_ ili4.94 I1.94 •• 5O 50 49_.1 31.77 1R7.81

DIFFERENTIAL CQNNECTiON8 NIO-COIAIIE [1n_CUTION ACCURACT GRSIT D(TtNNINATIGN ACCURACY

TO( 1.7000 TRA 4.1777 TCS_-•.P_IIO BAU 1.1077 8GT 5790.0 8M 474.4 8IS 1_4.£ ST 1oll.5 M SIR.4 88 4_5.1

RDE .$11_J NILA -.$407 RC_ .O7|S FAU .0114_ RRT -.58•4 NNF -.SlO0 RTF .SSIHS CRT .4944 CR$ -.S•S• CRT -.999•

FOE .GOGT FRA 1.5997 FCS -.Lq_05 BINP lJ_lO 8G8 $794.5 IU_ ._ RIS -.9594 LSA •311.1 M_k 97R.5 I_A 15.8

1.0001 IDA 4.9414 KS •.•41_ F_P -SO_ 84;1 5711.| _ 40_.$ THA 1_r7.50 EL1 •_•.• •L_ 974.1 ALF 4.13

LAI,q_CN OAT• lurp 14 IR70

HELI_IC _IC

150.49 LAL .08

RP 104.04 LAP -i.S5

191.954 _ t.15

_T_IC CONIC

C_ 41._14 VHL 9.4_

LJ_H AZNTH L_CN TI_
08.OO 9SJID

08.00 19 I 4

1OR.OR 11 14

1OR.OR tO to 11

110.O0 It SO •

110.O0 tt 49 M

FLIGHT TIME 1_4.00 ARRIVAL DATE APR 4 1971

DISTANCE $87.•41

LOL RIO.T7 VI. _.771 GA_ 9.10 AZL 94._• NCA 91_.74 8NA 11_).94 ECC .10591 INC 1.1707 Vl L_.RIO

L_P •94.5• VP 34.588 GAP Sl.to A_ I 90._S TAL ISS.0I TAP 17.75 RCA 84.98 AlSO ISR.40 V• _J4.Ol£

GP S•.49 ZAL 41.90 ZAP ilT.4S LrT8 90.15 _ I•5.11 •TE 170.10 ZAC 115.D£ •TC 970.10 CLP-17R.R7

-11.41 _ SIO.II _ ISRJ_.I V[L 19,757 PTH •._• VI4P lO._ DPA -11.71 RAP 105.55

b-I TI_ INJ _T INJ LONG INJ RT _ INJ _ INJ TIN( _ _T TIN INJ • LAT

t_Ji.IS -14.74 SO.II 181.68 114.d_ 10 SS 11 14_1.• -11.31

SdO_._9 to.G1 947.71 Ito,Ik_ 05.94 tO SI I 480_._ £7.19
1797.94 -II.M 11._ 180.84 115._ 11 4441 1117.4 -l•.4O

SI•I.to 94.4_ m.94 180.90 tl4.94 •i SS SS 45•i.J 88.41
1914.94 -it.S• SStl. I7 1_.94 118._ 1• 99 S? 10t4.7 -IS.S4

_7.M SS._• •07.00 IM.J_J tI.JO tS 10 _H) 4_J7.1 5I.GA
DI_IAL _TIM

1.9790 _ |.ii T_1.974t _ i._

F1D( .9517 FIIA I.&141 FC.I -.80_J _ 19_9S

E.OOGS _ 9.1784 BCS 1.9755 FIP -494

NI_ E)_CUTION ACCURACY

8IT S774.0 84N_ 499.1 865 1_9.S

lit -._DlqP NNF -.4907 RTF .9594

8Gll 97_.Z _ ._17 Ri5 -.9594

_I 5771.7 84_ 39S._ THA 177.18

ECC 1._

INJ t LONG

R_.•I
4.94

•iR.Sl

_I.OO

108.10

_IT _I_TION ACCURACY

IT _i.8 M 119.7 $8 147.7

CRT .StH CNI -.SIll ClT -.9994

LIA.•_87.X I_A tIT.S I_A 15.S

ELi L_97.1 EL• •RT.S ALF 4.08

1015



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE &•P 14 1170 FLIGHT TIN• 801.00 ARRIVAL DATE APR 8 1971

HELIOC•NTRI C CONIC

RL 190.48 LAL .GO L0L 350.77 VL

RP 104i.8T LAP -1.T1 LOP t8t.18 VP

RC 163.891 GL f.Of GP 1•.89 ZAL

PLAiS[TOC•NTM |C CON|C

C$ 4i.e04 VHL @.88T

LNCH AZNTH LNCH TIME
SO.OR R SO 13

90.00 19 13 •S

100.00 IS 14 1S

100.00 011 40 4

110.00 $• 10 •Y

110.00 81 O 89

DIFFI[IU[NTI AL CGRNf[CT ION8

TO( •.SlNMI TRA S.YT?| TC_-1.7199 3AU 1.0Yt|

ItDE .9498 RItA -.9041 R¢3 .0475 FAU .00041

FOE .9447 FMA I.¢M88 FC3 -.9800 BEP 911108

IIOE R._140 BItA 5.7905 BC$ $.799T FEP -4011

DISTANCE 19|.099

tS.73S GAL IO,JM AZL 88.10 HCA SiS.DO Sl4A
N.SSG GAP 17.00 AZP 89.17 TAL 1IS.iS TAP

40.81ZAP 167.77 •T8 8S.OS ZAE 18S.S7 •T(

1011.45 •CC .$04S4 INC 1.9040 Vl tO.OlD

89.51 RCA 13.SS APO 157.41 V• 3dl.808

171.12 ZAC 114.J3 •TC £TO.YO CLP-I?9.S8

DLA -10.Q4 RAL 311.57 RAD 9SWI.7 VI[L 11.9011 PTH £.39 VHP 10.83• DPA -11.88 RAP •87.8• •CC t.TETO

L-! TIRE INJ bAT INJ LONG INJ MT ARC INJ AZMTH INJ TIME PO CET TIN INJ • LAT INJ • LONG

N.011 -19.$t 3I.M 184.90 113.47 lO 35 1 1489.5 -13.00 18.13

$403.49 011.0_ 147.97 IN.IS 9t.79 011 43 50 4•OS.S •7.11 £)9.41

9848.138 017.9S 14.90 SILl.IS 114.58 11 44 98 1843.0 -14.•0 7.90

SIJ_J.OG 89.49 1_7.011 iN.it N.9S tt S 50 49£9.0 •8.48 •1D.8£

18118.97 -11.19 339.80 191.44 117.47 11 39 14 1047.0 -17.34 31•.78

4874.77 33.40 0117._ IDl.eO 01.24 _3 21 3S 4•74.9 $1._ 11)8.75

MID-COURSE [XECUTXGN ACCURACY OItBIT DETERNINATION ACCURACY

8GT 1793,9 9DR 443.0 8G$ 134.8 3T •358.8 M 5011.9 88 140.3

NRT -.484988F -.411111 RTI r .94613 CRT .S3SS CNS -.$9011 CST -.I11198

8CAD 1790.9 _ .0014 R13 -.IHI13 LSA Z4SS.O NEA 859.9 89A 1£.7

88t S797.T 888 _7,8 THA 177.84 ELI 8384.8 •i_ 858.5 ALF 4.03

LAUNCH DATE 81[P 14 1970 FLIGHT TIN• 208.00 ARRIVAL DAT• APR 10 1971

N[LIOCI[NTRIC Ca41C

I_ 190.48 LAL .O0

lip IO41.011 LAP -1.87

ItC tOO.lIXll 64, 7.49

PLANETOCENTRI¢ CONIC
CI DE.IRk1 VHL 7.t_l DLA

LJ4CH A,TNTH LNCH TIN• L-I TIN• INJ LAT

011.00 I) 37 89 8141.011 -17.711

80.00 111 84 48 $499.99 011.04

100.00 tS 11 40 9904.88 -111.14

100.00 80 SO SO 1958.90 89.93

110.OO 98 IO 90 9717.•7 -88.79

110.00 818 90 J7 404_.08 39.411

D[FFENENTI_ _mw_rloNs

T_ 8.4008 _ 9.1_1011 T¢_-9.4889 IUIU 9.04411

• _J80 NIIA -._NI_ NC3 .0_J74 FAU .OOM

FD[ .4949 F1L4 S.rJ_l FC3 -.1188 98P 185011
DO( R.43_1 BiL4 O.L"JOt BC3 1.4854 FEP -4111

DISTANCE SO11. eS7

L_L 310.77 VL IW.Im9 GAL 11.9S AZL 117.09 HCA E99.CHI 8NA 1011.87 •CC

I_P 8011.119 VP 39.S1_ GAP 97.77 AZP 011.011 TAL 958.87 TAP •1._ RCA

6P 11.99 ZAL 111.111 ZAP 998.00 ET8 011.55 ZN[ 185.43 IrTE 171.58 ZAC

• 31917 INC 8.1494 Vl 89.810

81.99 Alto 1SR.SS V£ 34.101

114.85 •TC •71.89 CLP 17•.4•

-11.9111UM. StE.0111UtD 91_11.11 _ 95.1113 PTH 8.41 _ 91.310 DPA -11.94 •AP 890.0T •¢C 1.8470

INJ _ lNJ MT All¢ INJ AZMTH INJ TIN• PO CBT TIN INJ 8 LAT INJ • LONG

37.03 9191.011 118.41 10 33 S 1143.5 -14.S• 011.8|

P_lE.40 Sl_l.M 011,00 011 $4 $4 4811.4 8T.•I 81•.04

19.011 187.89 919.49 11 45 011 S_NI.• 015.91 11.04

L_7.1_ 109.41 95.13 J_ 19 30 4533.5 •9.S4 81•.1S
t.l_ 901.10 119.J_ 18 39 _9 1117.11 -111.05 3SS.TS

_08.47 9M.|1_ _t.TO 83 31 48 4_115.0 38.19 199.51

N|D-COUI_ EXECtrr|ON ACCURACY GRB|T DI[TENMINATICII ACCURACY
86T 57_0.g 8GR 41M.O 883 130.8 •T _411,1 8R _00.4 88 8?5.8

RRT -.40•9 j_jr -.4459 8TI r .01139 CRT .5547 CR3 -.S87• CST -.D997

§7_4J.4 _ .0013 815 -.0113• L•A 8511.R N_A _4•.9 •8A 1£.£

$81 9753.• $C_ 37•.8 THA 178.O4 [L1 _4•5.• EL• •4•.8 ALF 5.99

LAUNCH DATE 8•P 14 18?0 FLIGHT TIN• tl0.OO ARRIVAL DATE APR 1£ 1971

HELIOCENTRIC CONIC

RL 150.48 LAL .00 LOL 3SO.?T VL

liP $00.00 LAP -8.03 LOP t•3.01 V_

RC 18T.TID feb 7.77 GP 11.77 ZAL
PLAN[TOCIrNTE I C CONIC

CI S•.78• V_ 7._1

LNCN AZNTH LJ4CH TIN•

00.00 • M 41

00.00 1• 3S 8

100.OO 11 19 II

100.00 11 0 91

lID.DO 18 11 _t

I10.00 011 19 fl

O IFY•MKNT I AL ¢OItl_CTION_

T1D[ 8.MO4 TRA 9.EH_ TC_-I.t4ME7 8AU $.0081

RDE .STill _ _._100 RC3 .O_MJ FAU .00574

FDE .TEWJ Iq_ 1.T9491 FC3 -.0e31 BRP 111409

BOE 1._7S •RA S.?OM BC_ 1.01130 FRP -4S0

DISTANCE ll01.003

85._93 GAL 18.79 AZL 07.01NCA $08.88 MiA 1011.07 [CC .351•• INC 8.501• Vl £0.810

_9.4011 GAP 18.9t AZP 90.78 TAL 1§0.97 TAP 95.19 RCA 80.50 APO 158.84 V£ _4.797

37.58 ZAP 11W,14 [T$ $4._0 ZAI[ 185.85 ET• 171.91 ZAC 115.89 (TC •71.87 CLP 178.94

DLA -•.81RAL 314.09 MAD 95|H|.1VEL 13.4§0 PTH t.49 VHP 11.951DPA -11.94 RAP 88£.•• [CC 1.8855

b-i TIN• iMJ bAT INJ LONG INJ 8T A9C INJ AZMTH INJ TXN[ PO C8T TIN INJ E LAT INJ £ LON£
81•@.00 -90.11 40._J 191.19J 111.89 10 33 1• 15134.8 -1S.07 $5.0z

$480.0_ 011.t0 $411.03 1N.011 99.31 tt 5 L_ 48011.1 •7.t• £40.48

113411.•1 -011.St 11.$4 191.053 11t.83 11 44 8 1_18.• -17.55 14.£1

9143.89 19.58 t1|9.55 1011.1_1 05.51 I_ 011 N 4543.8 •8.85 £18.87

1T87.3• -14.11 I.M 1011.35 114.90 18 40 5• 1197.3 -10.15 350.88

41H37,59 33.5• L_9.43 1011.81 93.011 83 41 O 48•7,8 5•.8• _00.44

Ml_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 57_4.11 _ 404.8 883 1011.0 ST 2470.• M L_4..3 •S 1_9.S

RRT -.4308 _ -,45113 RTI r .IH_J CRT .1758 CR8 -.5855 CET -.1989

5749.4 _ .0013 813 -.911_J L•A 8570.7 14_A £40.5 88A 11.8

881 5737.9 SC_ _14.8 THA 178.84 EL1 _478.7 •18 _40.S ALF 3.85

LAUNCH DATE 8lIP 14 1970 FLIGHT TIN• t18.00 ARR!VAL OAT[ APR 14 1971

NIL IOCI[NTW I C CONIC

ItL 1110.48 LAL .00

lip 1ON.I_ LAP -8.17

N¢ 189.•10 _. 8.O4

FLANETOCENTN I C CONIC
CI 0O.047 _4L 0.849

LNC_ AZ_m U_CH TIN[

00.00 9O414

011.00 111 44 84

100.00 11 13 84

100.OO 81 • 53

110,00 18 18 9

110.00 8_ RT 40

DISTAL (OIII_(TiON_

11 R.8990 1lEA T,IW_ TC_-l.01110 11AU .I_IET

RDE .]_71 _ -._417 It¢3 .0_iO FAU .OO4011

FDK .7005 IrRA 1.8418 FC5 -.0537 BlidP 18531

80[ 8.9181 liRA T.8137 B¢5 1.059• FIke -435

DISTANCE 009.£70

310.77 VL 81.9_9 GAL 13.84 AZI. 87.34 i4¢A |k_J.37 liMA 119.1UI £CC .$4518 INC 8._44 Vl _.SIO

LOP I_18.17 VIP 38.49_ GAP 19.55 AZP N.41 TAL 14•.74 TAP H.11RCA 78.45 APO 191.50 V£ 34.799

S4P 11.5T Z/_ _¢|.43 ZAP 104.19 ET9 1_.87 ZAE 189.05 ETE 171.70 ZAC 113.48 ETC 878.43 CLP 177.94

DLA -9.511 IUtL 355.011 P310 8See.3 _L 13.798 PTH 8.IS Mi4P 18.407 DPA -11.90 lAP L_k4.48 •co £.t199

L-i TIN• INJ LAT INJ LONG INJ IT ARC INJ AZMTH INJ TIN• PO C3T TIN INJ • LAT INJ t LONG

1_40.I11 -011,17 43.1_ 1111.CL$ 110.11 10 33 48 1049.8 -17.45 34.18

$411.011 28.14 |411.05 I_.O1 841.Tt 81.14 SS 4831.3 87.38 141.t8

1•1HI.011 -It.TO _4.75 IM,47 111.00 11 44 43 13•9.t -18.73 17.18

|159,441 011.MS J_|9,45 - 0115.011 85.011 I_ 35 SO 455|.5 88.77 tL_).78

1999.011 -85.9| •.11 1|m.79 113.58 11 48 _J 1815.3 -88.15 1.01

4•18.14 33.1'0 810.10 _OJ.4_ 93,111 83 49 38 4318.9 3•,4• 0111.55

gl_ DECUTION ACCURACY 0RIIIT DI[TI[NMINATION ACCURACY

8GT 5719.8 m 300.7 883 1J_.1 ST 851T.7 M 8RT.7 SS 705.8

RRT -.3_41_1 r -.54tPJ RTF .94•5 CRT .51_8 CR8 -.5••8 CIT -.me

888 57)0.0 _ .0014 813 -.94•S LSA L_JEO.• 148A £51.8 SSA 11.9

881 5719.• _ 517.8 THA 178.44 •11 8185.D [L_ ESI.E ALF 5.81

1814



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 19703

LAUNCH •ATE I_P 14 1ST•

IGL IOCENTII C CONIC

IL 1S•.4• LAL .00

RIP 10•.•3 LAP -8.31

IK 101.483 GL 1.30

PLAIGTOCENTR ! C CONIC

C9 77.T•Y V146 8.84m

UiCH AZ1WlrH LISCH TIlE

90.00 9 33 33

MI.O0 Sl) S£ 49

1C_.00 11 A3 tt

IOO.N tt A8 •
It•.•• It 18 43

liD.OR 88 I_J •

FLIGHT TIN[ t14.00 ARRIVAL •ATE APR 16 1971

RIDDANCE 009. lU

LOL 3SO.T? VL t|.|fl GAL 15.84 AZL 1•.04 HCA )0•.|| IliA 11R.l• (CO .311||

LOP E79.33 rIP 313.441 GAP •0.59 AZP 08.1l TAL 147.J0 TAP ••.AZ RCA 76.4E

GP 11.38 ZAL 35.3• EAP lIMl.lt IrTI 104.40 ZJM[ llNl.ilO El1[ 1•1.•13 ZAC 113.013

INC t.9ST• Vl 19.J1•

APO 108.1_ VE 34.79D

ETC •T•.•R CAP 176.$4

• hA -•.•3 RAL 3AQ.|I RAD 6SlIR.$ VI[L 14.1AE PTH t.$• VHP 13.041 DPA -11.RE •AID L_I.R5 ECC E.£R•3

L-! TIN• INJ LAT INJ LONG INJ R• ARC INJ AZNTH INJ TIN• P• CRT TIN INJ E LAT INJ t LONG
8•t)•.N -EI.49 4@.N 1N.34 |08.130 10 34 10 1W)•.S -18.71 59.£3

1444.N tR.t• tN.Ik5 t0S.AS S•.tl_ t1 13 34 dial4.• t•.Sl 14•.£3

1_4•.SO -U.•$ t•.N 19•.79 109.•3 11 4• tO A44•.I -90.03 EO.R9
SSN.N N.•I ZN.St EOS.N N.S4 I_ 44 Af 4St•.I ••.•1 t11.80

ANS.N -L_.•• It. AS IN.10 Sit.t0 it 43 40 11•1.4 -•3.33 4.40

4ileO.3• 33.71 tSt.8_ ImA.N 84.N 13 S• $• 4377.• AS.•• L'Oe.••

• IFlr•II[NYIAL CADN•[CTION6 NID-COUII_E EXECUTION ACCUnACT

19[ 3.At)SO TItA •.TS_I TC$ -.RWNI BAU .0038 8GT S1)9•.E 84W 370.J 8G3 11•.4

• 4tOY liRA -.Ml• It_ .014@ F4U .OOmO lit -._Wt W -.$149 RTF .it•AS

• 15T8 _ A.1)M_ Yes -.0_1) BSP t•SS4 8M $?09.3 _ .MAll R13 -.•••S

9.A804 BIL4 •.1_10 KS .•OR• FSP -414 8G1 94_8.6 _ $43.3 THA 1•8.65

LAUNCH DATE 81[P t4 1•70 FLIGHT TIN• £t3.DO

HELIOCENTRIC CONIC •IJTANC][ eSt.•At

I_ iN.48 LAL .00 I_L SN._r VL tS.N GAL tO.it• AZL N.?T HCA 31A.ii• IRA 116.$1 ECC .3••_

RP tN.Ikl LAP -t.4S LGP 301m.41) VP 3e.4tg GAP AS.•/ AZP II•.N TAL 14•.54 TAP N._ RCA •4.1•

RC ll_._JO S4L. •.51 GP tS.•S ZAL 34.44 ZAP 1Q•.Je ET8 10ii.U ZAE 1P_4.4• _ 172.00 ZAC 11E.71
Pt.A_TQCIDNIIR IC CONIC

C9 80.540 Vl4L 9.43• DLA -7.93 RAL SAD.A• ILAD @SAll.7 V[L 14.5A9 PTI4 £.•3 _ 13.737 DPA -11.70

LJeCH AZMTH LNCH TIN• L-I TIN• INJ LAT INJ LONG INJ RT MIC INJ AZNTH |NJ TIN• P• C_T TIN
N.O0 !) 33 _ 8_144.1)• -1_.90 4ii.N t01.S• 107.N 10 34 43

SO.O0 tO O 1• •dAD.A• IW.IM IlSt.l_J tO0.1_ 77.•11 £1 31 19

1OO.OO tl 13 _9 IlOl_J.ii3 -I_J.N 30.1M •01.05 108.43 St 48 16

100.00 •S U 1• 31N.013 1_I,7• L_JA.?T J_lM.t3 •7.17 _ 31 4£

110.OO 11 11 ffl 1•04.14 -87.N 11.14 lS0.N lAG.04 At 45 •

IAO.O0 88 4t 47 41)_J._ $3.1_ tS3.1_ 807.85 8_.48 t4 4 14

• IFIrlDWNTI_L COIMIgCTION8 NI_ EXECUTION _CCUI_CY

TO( S.4110 Ilia 1)._I71) TC3 -.IHM7 BAU .SL_N 8GT S4JTL4 861t SSA.O 8G3 A14.•

.4••_ NNA -.$74_ NCS .O00_l FAU .00004 lit -.lAID _ -._143 RTF .El•AS

• •RI_J Ir1)A £.OAtO FCS -.N BSP ANti 8G8 N7.$ E .0Oil fl13 -.•7SS
S.4RO_ NA O._lAW KS .•647 Flip -3•4 IlGt $477.6 _ 3lilt.El •HA 177.76

CR1)IT D(TI[RNINATION ACCUNACY

ST •SSO.| N ••t.0 81 T_J.1

CRT .61ii3 CN• -.7173 CBT -.•7t_

LSA L_•S.t I_A L_I.R 138A 10.•

EL1 S_i4.• ELE I_A.• ALF 5.98

ANNIVAL DATE APR 18 1971

INC 3.•7•9 Vl L_.910

APO IlM.R$ V• 54.788

ETC •7S.SA CLP 171.47

RAP LqNI.TS •CC 8.4709

INJ • LAT INJ S LONG

|744.7 -113.87 _.•t

4000.1 t?._ tAS._

14•3 .• -•t .1_ I_.1_

4S_.A AS.Ore ttt.N

1304.1 -P_l.•S 7.31

4346.7 3t.lH_ •O4.19

GI_IT DETI[ItqlNATION ACCL_tACY
• T •SlM,• M •74.4 INI 745.7

CRT .ii3311 C1)S -.•_•S C•T -.9R99

LSA •TOS.4 R_A SAt.9 8•A 10.3

ELi L_JO0.7 ELil •tt.R ALF 9.N

LAUNCH •ATE &EP 14 1970

HELIOCENTRIC CGNIC

RL tSO.46 LAL .O0

RiP 1M.134 LAP -8.$•

IK 1131.ITR $4_ R.••

PLANETQCENTR I C CONIC

C9 I•S.108 _ 1•.134

LN(34 AZNTH LNCH TIN•

SO.O0 • IS 65

90.00 tO • 31

100.00 AS AS 65

1OO.10 31 31 33

110.O0 1• A3 $4

I10.O0 I_ 4T

FLIGHT TIN• 81R.00 ARRIVAL DATE APR SO 1371

DI•TANCE $15.81J

LOL SSO.?T VL 81.S$0 GAL IO.IM AZL N.ST iACA $14.ii3 8NA 11ii.34 ECC .)•R_O

LOP SOS.•@ VP 39.393 GAP L"J.03 AZP 87.44 TAIL Sdil.ilS TAP 101.44 RCA 71.09

GP 11.0S ZAL 33.1_ ZAP ti•.ll0 ETA 114.07 Z/dE 1•4.13 ETE 178.•• ZAC 118.33

INC $.6£1S VS tR.llO

APO 1N.IH) V£ 34.791

ETC 174.03 CLP 174.34

OLA -T.lO •AL 3S•.•t RAID II3•O.O VI[L 14.1)1)1 PTH El.T0 VHP A4.$S• OIPA -AS.AS •AID 300.77 [CO •.NR8

L-1 TIN• INJ LAT lNJ LGNG INJ RT ARC INJ AZNTH INJ TIN• P• CRT TIN INJ t LAT INJ • LONG

1369.49 -•3.$ii St.N 1_4.@9 104.43 tO 35 113 1780.5 -L'O.RS 43.00
S477.3• J_l. S6 ESS.,t •tS.AD N.41 •1 30 13 4877.4 •7.TR P_ld.SR

8AS•.04 -14.00 3S.N I_dl.•O 107.A3 tt 49 4 1938.0 -At.DR LS.OS

3104.07 65.81 R33.M •It.A4 •7.N L_ 513 19 4404.1 L_.•1 t14.91
t•48.N -I_.lNI le.0_ t01.74 1013.1R 11 441 13 A_R•.T -£S.RR tO.OT

4••4.19 34.01 tt4.7S ttO.l_ 114.37 _4_|0 L_ 4_14.t 33.14 toS.S£

D 1FFI[NI[_ i AL CGilECTI M

9.T•IH) _ •.OtS_ TCS -.Sll4ii BAU .7374

ROE .Mitt RItA -.391)A 11¢3 .O09S FAU-.ID0101

FOE .ROAR _ •.OS0_ FCS .0_013 Blip ARSAIS

80( 3.71_11 BRA •.O_OS K3 .SSSO FI_ -37_

NID-COUN_rEXECUTION ACCURACY ORBIT DI[TI[RNINATION ACCUNACY
8GT SQS4.|86R 331.4 1_3 11A.? ST _JilS.O M •RT.9 JR 7TD.S

-.Lql4T I_F -.Lq_Sil RTF .978_ CRT .RS4R CRIl -.SSR9 CAT -.9999
$1)44._ I_ .00_ R13 -.ii78ii LSA •741.3 NSA to•.O RSA 9.8

3&1 S¢l_S._ 8C_ 31ii. A THA A79.10 EL1 ••SO.R EL• to•.O ALF 3.83

LAUNCH DATE 8EP 14 1•70 FLIGHT TIN[ t_).O0 ARRIVAL DATE AP'_ L_ 1971

HELIOCENTRIC CGNIC

RL 190.48 LAL .00

lip 104.134 LAP -S.llS

RC 1N.I_Y St. 8.O4

PLANETGCENTR IC CGNIC

C9 IAD.WIA ViAL lO.l_

LJ_H AZMTH UICH TIN•

tO.O0 1) 33 sm

N.O0 tO Sl I_

1DO.00 AS AS N

1DO.D0 •A _ S_
110.00 At' 14 84

110.00 I_ _ St

DI1)TAIK_ IltR._AI0

3N.T7 VL •S.SO0 GAL t1).N AZL ItS.IN 14CA 317.138 IRA 118.17 ECC .4•170 INC 4.0•14

LOP _De.M VP _i.371 GAP 84.48 JU[P 87.01 TAL tAt.St TAP 103.N RCA N.I_ APO 167.43

GP 10.1_ ZAL 3•.1_ ZAP t_•.SS Lrl"3 IN.O_ ZA[ |_3.70 [TE 17_.4• ZAC 111.95 ETC _74.SO

DLA -4.74 hAL SAS.N NAD II5?O.• V[L 1S.3_3 PTH •.TT VICP 1S.450 DPA -11._J RAP _D£.73

L-I TIN• INJ LAT INJ LONG |NJ RT A$C INJ AZlATH INJ TIN• P• CRT TIN INJ • LAT

EddiE.itS -84.1ii 59.17 •OT.IHI 10S.11 10 35 54 1831.7 -•S.eS
84N._l N.N t84.N ETA.04 I_J.A0 e1 63 s• 48_.3 eT.R•

tS71J.E_4 -L_J.N H.T3 •OT.I_ 109._ 9 11 4• SO 197ii.R -E9.•4
SI_S.Rt t1).N L'JR.Sl 114.01 88.84 •3 3 19 44M_.R tR.SR

AIWO.IM -LS._ N.80 I_l._S 107.70 1•-47 33 13•9.0 -•7.OE

4•67.03 34.03 £1ii.37 •13.88 •7.33 84 15 38 4187.0 33.35

• iFFlm[mr iAi. ¢mlE¢TiON8

TO[ 4.0TN mA D.N04 TQ -.40tO IMU .8484
nO( .40N NRA -.AN4 R¢3 .Don F_U-.O0_8

_D_ .tRiO FRA It.tram FC3 ._S RIP tNST

90( 4.tOTS S1)A •._3 KS .401? Flip 0_4J7

Vl L_9.910
VZ 34.785

CLP 173.14

ECC S.lHkl•

INJ _ LONG

47.91

£43.96

RR.TO

•£5.74

1E.74

L_OT.£1

_qDIT D_TENNINATION ACCURACY

3T L_J30.• M •RI.R SS 79£.9

CRT .R767 CR9 -.1767 CAT -.9_

LRA •71•,8 N_A 19E.4 SSA 9.3

ELS •636.E EL• 19E.4 ALF 3.97

NID-.CGUlW[ EXECUTION ACCURACY

I_T SRSO.• 84;R SAt.it 8G3 10_.•

NIT -.•OM NIF -.•0_ RTF .NIS

H11).4 B .O0_J R13 -.Riots

SGI _J11.1 _ 505.1 THA 179.33
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE IEP 15 1970 FLIGHT TIME 70.00 ARRIVAL DATE NOV £4 1970

HEL|OCENTRIC CONIC

Rb 150.44 LAL -.00

lP 10T,96 LAP -.41

lC 43.711 GL -l.l$

PLAH[TOCENTR | C CONIC

¢$ 83.889 Vt4L 4.881

LNCH AZMTH LNCH TIME

NO.O0 S 4S 9

9O.OO It S 13

100.00 S S5 4S

100.00 13 39 18

110.00 T 34 40

110.00 1S 14 13

DIFlrEI_NTIAL C._mt[CTION8

TOE .1448 TRA -.4330 TC3 .4571BAU .1475

NO[ -.3379 IRA -.0741RC5 -.1930 FAU .02918

FOE .09_ FRA .O_lS FCS-l.0a48 9SP 19L_

BO[ .9673 MA .4395 BC3 .4759 FSP -217

DISTANCE 179.454

LOL 3|1.74 VL tS.iTi GAL -G.U AZL tO.4t HCA 77.71 9MA 120.10 ECC .ZTiSO INC .4£14 Vl 19.919

LOP 69.45 VP H.$t3 GAP -14.17 AZP 90.09 TAL IR8.19 TAP ETS.lO RCA 89.90 APO 153.31 VE 3S.135

GP -It.Re ZAL 181.48 ZAP 13.18 [T8 76.43 ZNE 152,18 ETE 537.78 ZAC 99.74 ETC E91.18 CLP -£.30

DLA -19.95 RAL tt7.1i RAD ire7.9 VEL 18.0|8 PTH

L-I TIN[ INJ LAT

1STS.RE -._l

ISTO.S4 88.86

1393.85 -8.08

RElY.S4 tS.OR

lEtS.14 -S.lO

4m.S1 414.08

8.15 VHP 9.559 DPA -33.59 RAP E41.99 ECC 1.393£

INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CRT TIN INJ E LAT INJ £ LONG

4.10 10.75 118.31 S 11 85 975.8 $.13 3ST.47

EIO.08 99.67 91.84 13 50 4 4970.9 E9.82 251.39

347.04 8R.IHi 119.83 7 16 19 753.8 1.90 $40.52

837,77 I)8.71 90,39 IS 7 5 4iiT.S 89.i2 22i.98

339.13 IT,T9 183,78 7 55 I iSS,i -1.12 3E9.91

814.R3 1_.57 86.43 10 57 41 4398.5 33.16 £05.79

NID-COUR$1[ EXECUTION ACCURACY GItBIT DETERMINATION ACCURACY

8ST 711.9 8E41 447.9 803 91.0 ST 838.0 SR 401.9 99 47.7
RRT -,886t RRF .3398 RTF -.9909 CRT -.9750 CR8 .9505 CST -,0877

906 841.0 1_3 -.049S R15 .3798 LSA 45R.1 NSA 164.5 89A 24.5

SG1 786.6 908 418.3 THA 164.46 EL1 438.5 EL8 161.4 ALF 115.42

LAUNCH DATE lIP lS 1R70 FLIGHT TIN[ 78.00 ARRIVAL DATE NOV 29 1970

N83. IOCENTlU C CONIC

RL 1S0.44 LJU. -.00
lip 107.88 LAP -.22

RC dM.e89 SI. --1.85
PLANETOCENTR !¢ CONIC

C3 £1.S36 IQ4L 4.R41

LNCN AZNTH INCH TIN[

SO.O0 SLY48

90.00 SR 14 SO

1DO.D0 9 39 N

100.00 13 47 80

110.00 7 17 $3

110.00 1| 16 X

Ol_IAI. _¢TIONS
T_ .131M TRA -.4147 TC3 .S036 BAU .1589

FeD[ -.SI_D _ -.07?8 RC3 -.L_41 FAU .03151

FO_ .OSN IrRA .OeB8 FC3-1.L_@4 BRff 80£3

B_ .347S BRA .4E19 SC3 .5515 FRP -_40

DISTANCE 185,857

LOL 351.74 VL 8S.SOg GAL -9.97 AZL 90.88 HCA 80.93 SNA 121.41 ECC .8Q435 INC .8844 Vl n.818
LOP TI.S7 VP _1,_5 GAP -13.95 AZP 10.04 TAL 190.59 TAP 880.58 RCA 99.58 APO 155.51 V2 55.149

GP -13.79 ZAL 183,88 ZAP 14.30 ETS 68.04 ZN[ 150.57 ETE 536.72 ZAC 89.04 ETC 801.56 CLP -4.56

OLA -19.54 RAL IqPS.16 RAO 9507.9 VEL 11.955 PTH 8.15 VHP 9.000 OPA -54.59 RAP 24£.05 ECC 1.5545

L-| TIME |NJ LAT INJ LONG INJ RT ARC INJ AZI4TH INJ TIN[ PO CST TIN INJ 8 LAT INJ 8 LONG

1614.Q4 -1.91 S.RT 87.78 118.86 5 SO 48 1014,0 1.88 559.64

5494,Lb9 _.50 894.45 95,16 89.03 15 46 84 4894.5 87.87 245.91

l_MIT.eO -5.L_ 346.89 RT.O0 119.75 6 57 6 787.6 ,76 342.57
3196.N LhD.20 858.45 95.11 87.56 15 13 56 4S|NS.O E9.14 8E$.71

11_6.n -4.5E 53S.48 S4.N 115.65 7 59 45 950.0 -8.05 530.19

4101.55 55._S E10.11 94.78 63.85 16 41 41 4306.5 58.4R ff01.10

MID-COURSE EXECUTION ACCURACY ORBIT DET[Rt41NATION ACCURACY

SDT 733.6 86R 457,8 895 108.1 ST 855.8 8R 5H.5 8S 941.2

RRT -.3856 RI_ ._881 RTF -.6770 CRT -.6_85 CRS .9675 CST -.3657

S_ 664.7 RI"3 -.0579 R15 .6968 LSA 454.2 N_A 165.8 SSA 26.5

$01 755.8 808 480.5 THA 165.15 ELI 450.8 EL2 160.7 ALF 115.01

LAUNCH DATE •EP 15 1970 FLIGHT TIN[ 74.00 ARRIVAL DATE NOV Z• 1970

HELIOCENTRIC CONIC

RL 150.44 LAL -.OO

RP 107.79 LAP -.05

lC 46.075 GL -.1•

PLANETOCENTRIC CONIC

C3 _0.099 V14L 4.409

LN(H A2NTH LNCH TII4E

90'.00 5 t 45
9O.OO It R4 21)

100.00 6 14 20

100.00 13 55 59

110,00 7 1 •
110.00 15 R5 19

DISTANCE 182.068

LO_ 551.74 VL 16.117 GAL -6.67 AZL 90.03 NCA 64.15 SMA lEE.S3 ECC .E5548 INC .0290 Vl 2•.•10

LOP 75.89 VP 57.158 GAP -1E.96 AZP 90.00 TAL 800.61 TAP E94.7• RCA 91.55 APO 153.71 V_ 55.158

GP -14.•7 ZAL 114.96 ZAP 16.17 ET• •1.00 ZAE 148.75 ETE $$5,51ZAC 87.E5 ETC E•1.58 CLP -6.99

DLA -17_05 RAL L_4,86 RAD 8§67,8 VEL 11,894 PTH ,8,11 VHP 5.475 DPA -55.6• RAP 243.•1ECC 1,5509

L-I T_NE INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO C$T TIN INJ 2 LAT INJ 2 LONG
1655._8 -5.85 8.59 84.95 118.1_ 5 50 81 1055.7 .54 1.94

5419.47 88,09 84R,86 R1.80 86.30 15 54 48 4919.S 87.E8 E40.42

14£4.85 -4.47 550,65 84.87 119.59 6 58 5 884.7 -.50 344.40

5185.71 ff0.48 887.t_ 91.88 84.84 15 81 0 4585.7 88.46 £19.•0

1178.10 -7.$8 337.91 88.38 115.45 7 tt 84 976.t -5.13 351.•5

4844.94 53.10 _0_.41 91,15 60.98 18 46 4 4844.9 51.49 1_,55

DIFFERENTIAL CONRECTION8

TIDE .1144 TEA -.5Jl8 TC3 .$710 BAU .165NB

RDE -.3024 R_A -.ON15 RC5 -.8711 FAU .0_418

FOE .0940 FRA .0505 FC5-1.4696 BRP 81_0

BOE .381'0 liRA .4051 8C3 .63E0 FSP -884

LAUNCH DATE I_P 15 1970

N[LIOCENTRZC CONIC

R_ lS0.44 LAL -.00

RP 107.76 LAP .16
RC 47.481G_ .9t

PLANETOCENTRIC CONIC

C3 18.616 VHL 4.349

INCN AZNTH LJ4CH TIME

9O.O0 4 48 11

90.00 It 34 13

1DO.D0 5 SS 4
toO.Do 14 4 1

110.00 • 44 Ill

IIO.OO 15 31 5

DI_NTIAL CO_CTICN8

?DE .1118 TNA -.379t TC5 ,1381 BMJ .1804

RD[ -.£848 NRA -.0on RC5 -.3_5 FAU .03705

FD[ .t570 FRA .0888 FCS-I.IH_S? 88P L_37

BOE .3054 BRA .569_BC3 .714£ Flip -385

NIO-COUR_I[ EXI[CUT|ON ACCURACY ORBIT OETERNINATION ACCURACY

8GT 754.1 I_ 4(H).3 SG5 114.5 ST 885.4 M 387.9 •8 95.9

RRT -._16 RRF ,4886 RTF -.8619 CRT -.6444 CRD .9419 CIT -.5297

888,8 _ -.0174 RI5 .7147 LSA 4E8.0 NSA 161.5 8•A 29.1
801 781,4 8C_ 4_,8 THA 161.85 EL1 419.4 EL8 159.5 ALF 114.26

FLIGHT TIN[ 78.0O ARRIVAL DATE NOV 30 1970

DISTANCE 166.m

LO_ 551.74 V_ L_.50S GAb -8.69 AZL 69,84 HCA 87.57 SMA 1L_.76 ECC .84578

LOP ?1.18 VP 37.L_4 GAP -18.03 AZP 89.99 T/d. _01.83 TAP ER_.L_ RCA 95.59
GP -15.83 ZAL 186.M ZAP 18.15 ET6 55.20 ZA[ 147.31 ETE 554.15 ZAC 8_.5E

IN(: .1508 Vl _9.910

APO 155.92 V8 35.168

ETC 861.68 CLP -9.$2

DLA -IS.d_ RN. _._0 RAD 8567.8 _EL 11.645 ffTH 2.10 _q4p 7._8_ DPA -56.80 RAP _44.E9 ECC 1.5115

b-I TIN[ lltJ LAT INJ LONG INJ RT ARC INJ AZ14TH INJ TIME PO CDT TIN INJ 8 LAT INJ 8 LONG

S_4M).T_ -4._ 11.06 88._ 117.90 5 10 51 1099.7 -.99 4.42

5348._ ET.l_J 145.71 SR.0G 83.08 14 5 80 4746.7 8e.$0 835.85

1404.55 -5.81 355.14 81.81 119.57 6 19 _6 804.5 -1.85 346.59

S097.0O _8,SHI 8_. _9 118.46 88.£4 15 _8 18 4457.1 87.58 815.69

150_.75 -8.7l 538._G 80.01 183.17 7 6 19 709.8 -4.33 335.31

4784.83 58.58 200.1MS 87.60 78.53 16 50 50 4184.7 30.41 19_.18

NZD-COURIM[ EXECUTION ACCURACY ORBIT DETERI¢INATION ACCUNACT

8GT 77t.7 8Sit 41_.4 885 1E8.4 ST 814.9 SR 576.£ •• 128.4

RRT -.401_ RIU r .4790 RTF -.7055 CRT -.6161 CR$ .9855 C•T -.GO00

8GI 911.4 RI_ -.0781 R15 .7588 LSA 481.8 14_A 159.0 SEA 31.8

_M;1 807.0 _ 4_.1 THA 1_0,16 ELI 405.5 EL2 157.9 ALF 115.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19701

LAUNCN DAT• lip IS 19Y•

14_LIOCKNTRIC CONIC

RL 1|8.44 LAL *.00

lip ID7.Tt LAP .3S

RC •8.893 GL •.ID

PLAIGTOCIU_rll I C CONIC

C3 if.IS3 K •.imi7

LNCH AZNTH UMCN TIN•
ON.O0 4 18 14

90.00 11 44 S

100.00 S SG SO

100.00 1• 11 48
11•.00 • 88 14

FLIGHT TIN• 78.00 ARRIVAL DAT• DEC • 1970

pIITANC[ lOS.liD
LQL 3S1.74 VL !1.474 GAL -1.71 AZL IHl.•§ NCA 80.80 1NA 114.79 •CC .•3S1S INC .$SID VI •11.•10

LOP 01.34 VP 17.415 GAP -11.13 AZP •0.00 TAil. Z•$.07 TAP 1113.•7 RCA DS.4S AII_ 194.14 V• 3S.17D

GP -1i.74 ZAL Ill.El) ZAP EO,4• _TS S0.43 ZAE 14•.04 •TE $S£.SS ZAC DE.El ETC 8•1.77 CLP -11.04

DLA -15.7• RAL e11._4 RAO J17.7 V[L 11.804 PTH 8.09 VHP T.Sl• DPA -DO.DE NAP P_44.77 •CC I.R931

L-! TIlE INJ LAT INJ LONG INJ RT AMC INJ J_MTH INJ TINE PO C•T TIM INJ 8 LAT INJ 8 L_
17•S.81 -4.11 II.M M.L'S 117.70 4 $1 80 1145.8 -t.37 R.99

S|lqi.OI 87.05 I_i4.84 lS.77 01.1_ 14 18 1 417•.1 8|.S• 830.L79

lS08.1M -T.l_ 3SS.SO 1'9.1UI. 119.09 • I £5 DOI.D -3.80 34D.B8
4990.80 88.9| E17.39 IS.S4 79.79 lS $S St 4590.S L_.$S L_e.O0

13144.81 -10.04 34S.49 TI.95 111.89 • SO SO 744.£ -5.•4 •59.18

110.00 11 ST IS 41'21.71 31.441 iN.SO 84.74 7S.00 1• 54 1

DI_IAL CCmECTIG_ Ni_ E3ECUTICN ACCURACY

TOE .Ol_l TRA -.3_14 TCS .lii1 _ .SDIO liT 71W.I 84NI IOD.7 8G3 144.0

-.l_SS _ -.0907 RC5 -.S84Q FAU .040110 RRT -.44911 ill• r .SSZ4 9TF -.7114

FIDE .10O1 FRA .0047 F•3-S.D45S BDP L_54 868 93d,| N_ -.0801 M13 .7499

DOE .88L5 BRA .5748 KS .7957 FDP -371 lid 931.D 8GZ 4_.1 THA 150.97

LAUNCN DATE _ 15 1970 FLISHT TIN• 80.00

_IOCENTRIC C_IC DISTANCE 111.443

RL 190.44 LAL -.00 LOL 511.74 VL _._ql GAL. -4.71J AZL 80.44 14CA D3.05 M4A 185.7• •CO .L_T54

liP 107.81 LAP .$4 LGP 115.97 rIP 57.140 GAP -IO.E8 AZP 10.19 TAL Lq3dl.87 TAP L_11.09 RCA 97.13

K SO.Ell GL 5.44)4 GP -17.N ZAL IN.N ZAP 19.90 LrT$ 44).44) ZAE 144.95 ETE 330.74 ZAC 84.14
PLA_TOCENTN l¢ CCNIC

C3 17.17• VHI. 4.144 DI.A -1£.01 DIAL Im0.441 RAID IS17.7 VEL 11.771 PTH 9.08 WIP 7.018 DPA -59.33

LMCH AZNTN LJ_ TIN• L-I TIME INJ LAT INJ L_G INJ RT AaC INJ AZMTH INJ TIN• PO CDT TIN

0O.00 • 5 0 IM.Im -7._ 18.37 7D.$1 117.5S • _ 94 1193.7

0O.00 19 14 7 180/.81 91.1_ I_15.711 I_.19 78.1_ 14 80 19 4107.7

10O.00 S 18 11 1111.17 -4.87 537.SO 77.70 118.71 5 44 9 J_1.8
100.00 14 91 314 4•_J.41 97.54 919._ N.N 77.91 11 •5 •3 4_95.•

110._0 8 19 89 1301.00 -11.39 343.44 _1.13 11_.49 • 33 SO 781.1

110.0O 18 44) 40 48111.1_ 30.45 tD_.34 11.J_ 73._ 17 1 37 40111.3

DIFFEN_TIAL C_IDETICD_ MID-CAxq_ EXECUTION ACCURACY

T_ ._ _A -.3484 TC3 .74J_ BAU ._nS• liT 801.1 8_N _.0 li5 1•1.5

ROE -.I944 DIE4 -.01140 _ -.4118 FAU .04_91 RRT -.484_ lie" .SO77 RTF -.71_S9

FI_ .9918 _ -.•IS• FC3-9.9151 B811 9438 8GII 11_.4 i_3 -.1043 915 .71HIO

80[ .DSRI IRA ._411• 8C3 .07S9 IrIp -483 DiS 1155.1 _ 4Lql.8 THA 11_.0_

4181.7 L_._O 188.0_

GNDIT DETERMINATION ACCURACY

• T t0_.1M _0.7 8_J IDR.8

CRT -.Sl_J7 CM• .1717 CIT -.1111

• 17.• N_A 110.4 88A 34.D

EL1 54118.0 _ lSS.l ALF 111.ST

ANIIIVAL •ATE D•C • I97•

INC .S•_D Vl L_.iIR

APO 11d.55 V8 31.10O

ETC _J1.0_ CLP -1•.40

RAP _45.11 ECC 1.88_7

INJ 9 LAT INJ 9 LONG

-5.81 •.iT

• 4.•3 8_S.Sl

-4.71 511._HI

LmJ.541 104.33

-7.03 557.•7

97.8D 184.•7

G_IT D[TENNINATION ACCURACY

IT 117.7 M _40.8 _8 115.7

CIIT -.SLED ¢RD .971S CDT -.lISl

LEA •19.8 N_A 195.7 _SA 37.5
ELl 357.S EL9 lSS.D ALl r 101.53

LAUNCH DAT• lip 15 iSYO FLIGHT TIN• O•.O0 ARRIVAL DAT• D•C I $970

HEL iOC•NTRIC CONIC

RL 1510.44 LAL -.00

RP 107.D7 LAP .73

RC It.ON GL 4.00

PLAN[TOC•IITR I C CONIC

CS S@.SSS Vt4L 4.0_9

LNCH AZNTH iNCH TIN•

90.00 34454

llO.0o IS • I_

100.0O S • 47

1DO.DO 14 SO S9

11•.DO S $T 11

I10.00 1S SO 44)

DIITAMC( •AS.ItS

LOL $$1.74 VL !1.711 GAL -4.79 AZL •l.17 HCA IT.O• 811A

bOP 88.80 VP 37.144 GAP -9.41 A_P SO.08 TAL 105.4• TAP

GP -11.18 ZJU. 131.11Z&P 85.44 ETE 43.11ZN[ 144.00 •TE

ILk.J1 •CC .DtO_d INC .734D VI L_.111

30_.48 RCA 81.•9 APO 114.$7 V8 35.108

318.SO ZAC it.84 (T¢ tit.•• CLP -17.E•

DLA -1•.16 NAL 11•.47 IUlO 8547.7 VIb 11.74§ PTH 9.•7 VilP

L-I TIN( INJ LAT INJ _ INJ 1T ARC INJ AZMTH INJ TIN•

1841.•3 -9.11 18.18 71.7£ 111.81 • lS SO
1141.11 lS.II 1911.11 80.M 71.71 14 SO 4

1547.1• -1•.17 .S7 71.11 118.91 S 17 tS

4848.54 L_.SO 80_.54 80.93 75.40 15 51 55

1418.N -19.00 S4S.S7 74._3 181.•7 • £1 1

• 118.47 98.SO IM.SO T_l.|S 71.$4 17 7 4•
DIIrlq[R[NT 1AL CCIII_CTION8

TOE .0401 TRA -.$417 TC3 .7714 BAU .Lq)7_

-.8809 _ -.100_ ItC5 -.S_J4 FAU .0411110

FOE .5511 PRA -.0440 FC_-t.4891 _IP 9378
lee .L_IO _ .3111 K3 .•318 FIND -470

LAUNCH DATE 8Lrrp 19 1970

NID_ EXECUTICN ACCURACY

IGT 805.| _ _7.0 li3 17D.7

lilT -.S114 IIF .1511 IITF -.785D

8?9.0 R_l -.1107 1113 .7774

lil 881.8 _ 435.1 THA 153.78

1.•_1 DPA -40.73 hAP 14S.ll •CC 1.8784

leo CIT TIN INJ • LAT INJ • LONG
lt•E.D -S.41 18,4_

4S41.5 •$.11 181.1•

9tt7.1 -•.31 355.110

48t_.1 84.11 200.89

R_O.O -8.4D $30.1_
401£.5 9•.5• 180.33

ORBIT D[TE_qlNATION ACCURACY

ST 17•.S M 314.3 •1 87£.3

CRT -.3777 C_• .NMt) CAT -.9189
LEA 480.5 14_A 1S3.1 SAA 98.8

(LI 38_.9 EL_ 159.7 ALF 1•9.04

FLIGHT TIME 84.00 ARRIVAL DATE DEC I 1970

_L IOCENTRI ¢ CONIC DISTANCE 1_5.•70
RL 110.44 LAL -.00

lip 107._4 LAP .lit
K 99.811 ill I.tt

P_M_I¢ CONIC

C3 Sl.O00 _4L 4.00B

L_N _ L/_ TIME L-I TIN• INJ LAT

0O.00 5 !1 54 100_.41 -1•.70

I0.00 13 14 54 SOTY.43 14.91

10O.00 • 44 • 1•44.44) -11.•8

100.00 14 40 iT 4•01.SO L_J.L_I

110.00 $ 44) _ 14¢10.81 -14.L_l
110.00 IS 54 M 4454.n I_.O#

DI_IAL C.GIIIIICT 14_141

TOE .0441 TIL4 -.IlSl T¢3 .•IIM IMU .9110
8 -.11)g4 NIL4 -.tiT• KS -.•040 IrMJ .MEOD

FOE .4111 lIMA -.0779 Irc$-I.IOE4 N 9971

DOE .1014 BNA ._ILql 8C5 I.OllS IrIp -ME

L_ 591.74 VL I_.111 G_ -4.11 A_ tt.O7 _ 1311.89 SI4A liT._ ECC .E1497 INC .9_kDO Vl 11.311

L_ I_.CM VlI 37.754; GAP -•.17 _ 10.17 TAL lOl. S£ TAP _Ol.•l RCA 1Gll.0o APO IS•.7T V£ 3l.lOI
GP -In.7S Z/l 1_1.44) _ I_l.ll (TI 1.37 Z_ 143.19 ETE 3111.tO ZA¢ 81.39 ETC L_11.94 CLP -RO.II

_q_ -•.l_ _ 918.54 _ 1_7.1 I_ 11.7_ Fril4 9.07 _ i._OI _qPA -48.•3 lAP IA5. 18 ECC 1.RI44

INJ L_G INJ RT A_C INJ AZMTH INJ TIN• PO C.ST TIN INJ 8 LAT INJ • LONG

_.08 75.43 111.57 5 SD 33 1_3.4 -7.08 IS.RR

114.]1 ll.M 74.84 14 _HI 34 4477.4 91.09 tii.li

5.iT 74.1_ 117.71 S 11 34 1044.S -7.1_1 3SR.SS

804.17 7_,49 73.41 II • _9 4L_I.I _.75 II.17

347.i_ l_.4l 111.40 • 7 13 040.1 -10.C_ 341.31

ll4.li 77,4l ll.14 17 14 ll 54tt.l lS.C_ 171.70

Nil ICUTIGN ACCURACY C_BIT D_TERMINATION ACCURACY

IMIT 810.3 _ 141_.1 li5 101.5 3T 151.7 M 983.0 81 31•.4

mlT -.18_4 lIF .•lHI8 RTI r -._91 CRT -._DSO CIll .DtlP_ CDT -.478D

Igi.1 _ -.1378 R13 .7978 LSA 434.S 14_A 149.1 SEA 40.3

131 811D.i _ 4_4.5 THA 150.34 ELl 890.8 EL• 148.9 ALF 101_.73
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SIP 15 1970

HELIOCENTRIC CONIC

RL 150.44 LAL -.00

RP lOT.G1 LAP 1.10

RC SS.Glt Gb ?.GG

PLANETQCENTR|C CONIC

C$ IS.SOT VI¢L 3.RAt

LI¢CH AZNTH LNCH T|NE

110.040 I 10 14

Im.O0 15 Z$ $1

IO0.OQ 4 R8 10

IDO.OQ 14 50 £7

11•.DO | 19 •

llO.O0 1• • •

FLIGHT TIME ••.00 ARRIVAL DATE DEC 10 1970

LOL $S1.74 VL 2•.••• GAL
LOP OR.t? VP $7.•tl RAP

GP -18.3• ZAL 133.34 ZAP

OISTANCE 23|.707

-I.10 AZL I1.17 HCA 105.1| liRA 181.0! £C( .10114 IN( I.IZll V! It.Ill

-7.91 AZP 90.2• TAL 107.IS TAP $11.07 RCA 101.E1 APe IS4.97 v£ 35.E14

31.83 ET• 37.J0 ZAE 141.48 IT[ 313.SS ZAC 7•.7• [TC E•1.91CLP -£3.£5

DAM -6.•$ R/d. 817,•S RAD SSS7.• VEL 11,70• PTH 8.06 VI4p 5.9•4 DPA -45,•S RAP 844.•5 ECC 1.£583

L-I TIN[ IN| LAT |NJ _ |NJ RT AS_ |NJ AZNTH |NJ TIN[ PO CST TIN IN| 8 LAT IN| R LONG

1944.94 -18,8S tS.08 74.44 115.75 5 41 59 1344.9 -B.R8 18.82
_1S.8• 83.04 L_O.•I 77.18 75.0G 14 49 E• 4415.5 20.50 218.88

lqH)l.04 -15.10 I.N 75.95 117.041 4 II 58 1095.0 -9.47 559.81

474£,41 84,05 L_O,I• 7¢1.77 71,70 1• • 30 4148.4 £1.55 19£.4S
1501,•9 -15.75 S_D.18 72.51 110.75 S 54 D 901.7 -11.54 343.S•

4505.58 _•.77 1RI.IO 75.94 •7.110 17 81 14 _HD05.5 LM3.SS 175.43

OIFFER[NTIAL CCRII[CTIONR NID-COUIRII[ EXI[CUTION ACCURACY GIIBIT D[TERMINATION ACCURACY
TD[ .ORIHI TItA -.5157 TC5 .•59• BAU .RL_4 8GT 808,7 8DR 1_7.D SG5 J_4.5 ST 147.6 M _4•.7 S6 587.1

IIDE -.1•01NNA -.!148 RC5 -.ll@_ FAU .05985 RRT -.9015 RRF .74R5 RTF *.7535 _qT *.1657 CR6 .9511CST -.59£1

FIK .519411rRA -.lOCi FC5--6.1545 BRP 8718 _ IOL_.D _ -.1490 R15 .8151 L•A 45•.5 N•A 147.• 6SA 40.4

BO[ ,1718 BRA .556• K5 1.O•50 FV -617 8G1 6_S.5 !_ 4_.4 THA 146.58 EL| 850,5 EL8 144.• ALF 98.37

LAUNCH DATE 8•P 1S 167'0

14F.LI¢CENTN I C CONIC

NL 190.44 LA4. -.00 _ 651.74 VI. tT.079 GAL

RP 107.39 LAP 1.18 LOP Ill.S1 VP ST.d_4 GAP

IK 57.410 64. 8.1• GP -84.17 ZAL l_l.4E ZAP
PLJU_TOC8mll IC C_IC

FLIGHT TIN[ 88.00 ARRIVAL OAT[ DEC lZ 1970

DISTANCE L_9.LLt5

-Q.I_ AZL R9.•7 MCA 10¢i.7• 8414A 11_!.71ECC .80558 INC 1.554• Vl L_II.SI8
-7.19 AZP 110.311TAL L_D.49 TAP 315.£S RCA 1_.E8 APO 155.15 v2 $5._£Z

SS.£11ET$ SS.•7 ZAE 141.84 ETE $80.44 ZAC 77.99 [TC _81.85 CLP -_•.51

C6 lS.4L_ _1. S.1_7 DLA

U¢C1¢ AZNTH INCH TIN[ L*I TIN[

I_.OQ • $4 17 1Mt7.441

IIO.OQ 15 57 15 4984.118

100.00 4 15 11 IMI.TI

100.00 15 0 H 44144.81

110.00 5 1• 4 1_1t.07
110.00 18 14 M 4434.80

D| IrpE:lWRrr IAL CGNIWCTIONO

TDE ._ TIL4 -.50RO

IIDE -.l•lR _ -.1805

• •DI_ FRA -.140_

• 1571 mlA ,51_•

-9.04 PAl. RIT.R8 RAD •5@7.• VI_L 11.•!_ PTH E.04S VHP 5.•54 DPA -45.5• RAP 24_.17 [CC 1.2538

|NJ LAT INJ 10NG INJ NT AlIC INJ AZNTH |NJ TIN[ P• CST TIM INJ 8 LAT INJ £ LONG

-15.71 R•.IR 73.70 114.1HI 5 87 _ 15•7.5 -10.50 _1.23
81.78 819.1_ 75,75 71.45 14 5• 47 43SA.8 19.05 L_)II.O2

-14o78 9.1M TS.R9 11•o51 4 48 18 114£.7 -11.07 2.10
1_,77 1N,69 7S._tl 70.09 1• 19 O 4084.8 19.R5 188.81

-$7.E5 65£.•4 7|,90 ||9._11 _ 41 50 _44.1 -15.11 545.87

85,41 177.7'5 74._0 •@.$5 17 88 Sl _@54.8 81.99 1_0.15

ORI_IT DETERNINATION ACCUNACY
ST 159.• R_ 805.8 SS 455.4

CRT .0095 CRS .9505 CST -.e•59

LSA 494.0 NSA |48.9 8SA 59.2

EL1 805.2 EL8 159.R ALF 89.$5

MID-C_.q_M_ I[X[CUTICN ACCURACY

TCS .0411 BAU ,£1193 I_T 7N.i Iiil 191.9 1_5 14•.8
RC5 -.7111111 FAll .04180 WIT *.881_ RRF .79¢14 RTF -.7800

FC_-S,4tl_9 BRP 8925 8GIJ IOSO.S _ *.18 RI5 .8555

8C5 1.11107 FlIP -894 881 951.1 888 445.• THA 148.10

LAUNCH DATE IEP 15 |_?O

t'l[LlOCtNTllC CONIC

RL 150.44 LAL -,00

RP lOT,IT LAP 1.49

RC 59.5•8 GI. 10.75

P_AN[TOCENTR | C CON|C

C3 15.86• VlCL 5.1105

LNCH /_TNTH INCH TIN[

90.00 8 59 •

IH0. O0 15 4l •

100.00 3 59 H

100.00 15 11 57

liD.O• 5 5 4R

110.00 16 t5 40

FLIGHT TIN[ 00.00 ARRIVAL DATE DEC 14 I870

DI•TANCE |41o117

LOt. SS1.?4 VL ET.l•O GAL -5.85 AZb 1|.4| HCA 10•.99 SNA 119.26 ECC .20152 INC 1.S489 Vl R8.il8

LOP 501.74 VP 57.95• GAP -•,50 AZP 90,55 TAL 809.55 TAP 519.34 RCA 105.81 APe 155.51 VE 55.221

GP -26.15 ZAL 155.10 RAP 58.•• [T• 55.55 ZAE 141.tt [T[ 315.•OZAC 76.05 ETC 261.68 CLP *28.98

DLA -5.t5 R/_. 215,•i R/tO iSi7.i _L ll.ill PTH 8.0• VHp 5.574 DPA -47.41 RAP £45.14 ECC 1.2507

L-I TINE IN| LAT IN| LONG IN| RT A$C IN| AZNTH IN| TIN[ PO CST TIM INJ 2 LAT IN| E LONG

t055.05 -15.86 51._8 75.$8 114.18 5 15 17 1451.0 -11.91 24.54
4895.79 L_.45 818.•0 74.1_ ••.•D 15 10 42 4805.7 17.54 205.54

1793.51 -1•.85 1R.O0 78.95 115.45 4 ZR 41 1195.5 -1_.67 _.0_

4119.51 81.48 19R.?6 74._5 88.•5 18 29 6 4088.5 18.55 185.53

1510.78 -18.75 S55.L_J 71.58 1|9.|S 5 30 15 910.7 -14.7D 5Ll.45
4404.041 14.00 174.58 75.05 64.09 17 57 4 5804.1 _.42 187.21

DIFFLrltENT|AL ¢Gtlt[CTlOiA_ MID-CGURSE [X[CUTIOI ACCURACY

TO• .0119 TItA -.3018 TC5 .8R19 BAll .8494 SGT 779.9 _ 749.9 685 875.0

RDE -.0970 RItA -.187S RC5 -.9000 FAU .OWJ91 RRT -.ME4 RRF .8578 RTF -.7150 CRT .8888 CR3 .8814

IrDE .7•54 FRA -.lIH_ FC5-5.8018 BRP L_30 _ 1079,7 _ -.1888 R15 ,0525 LSA 542.5 NSA 140.•

IN)[ .01177 BRA .5871DC5 1.L_46 F•P -77• 88t 97R.6 _ 4511.0 THA 156.91 EL1 168.9 ELI 125.2

LAUNCH DAT• SEP 15 1970 FLIGHT TIN[ _.00 ARRIVAL DATE

HELIOCENTRIC CONIC DISTANCE tSR,?l_

ItL 150.44 LAL -.00 LOt. 551.74 VL RT.R30 GAL -e.&l AZL 8t.RS HCA 115.85 SNA 119.74 ECC .19_18 IN(: 1.76_ VI _1).818

RP 107.55 LAP 1.U LOP 104.98 VP M.014 •AP -S.8S AZP 90.70 TN. 810.t0 TAP 585,55 RCA 104.05 APO 1S5.45 YE 55.155

RC •1.•44 84. IR.59 GP -88.85 ZN. 155.57 ZAP 4R.87 [T8 51.35 ZAE 140.S• ETE 518.•5 ZAC 75.87 ETC 8•1.47 CLP -35.iS
Pt..ANETOCENTRI¢ CONIC

C5 IS.IRll VICL 5.119R DLA -1.48 RAIL. lli.il RAID IS•7.i VI_L 11.684 PTH 8.05 VHp 5.t88 OPA -49.55 RAP 241.68 ECC 1.2489

U¢CH AZI4TH iNCH TIME b-Z TINR IN| LAT IN| L_ IN| RT ARC IN| AZI4TH IN| TIN[ PO C3T TIN IN| 2 LAT IN| 8 LONG

RO.OO i E4 55 8105.84 -11.76 34.71 75.SO 115.14 8 59 4I 1505.• -15.51 £7.57

80.00 14 1 57 ,dAJ_7.•AJ 19.0_ L_IJ.ll T_.65 •6.65 15 L_ lS 4257.7 15.99 201.78
100.00 5 45 li 1M5,5i -17.75 15.14 78.67 114,47 4 1• 8 1845.6 -14._8 8.05

100.00 IS L_ 67 491_1.|6 EO.01 181t._• 75.44 •7.51 1• 59 50 3175.E 1•.7• 181.97
llD.O0 4 51 0 l•_l.e@ -Im.85 557.•e 71,5l 118.1t S 19 17 10311.7 -1•.51 551,05

110.00 19 $6 13 45_4,1kl tE.54 171,44 71.10 IL_.•O 17 45 57 5754.0 1D.81 164._

DIFF2_ENTIAL Callll[CTIN MID*COUR_I[ [X_CUTION ACCUIIACY ORBIT DETERNINATION ACCURACY

TD_ .DO, HI TRA -._O00TCS .7_OOBAU ,8805 •GT 750,7 _ tt1_.6 •G5 301.4 3T 154.0 SR 100.0 35 599.4

I_ -.O|lLql IINA -.155• RC5-1,0_$8 FAU .07L_0 RRT -,t_IR _ .9714 RTF -.•915 CRT .5198 CRS ,7131 C3T -.0952

FOE .114t FIIA -.1151FCS-4.1L_9 E•P 5058 _B 1114.1 R_5 -.1_45 R15 .8751 LSA 605,8 N6A 146.8 3SA 54.2

.0584 Ira .5L_14 8C5 1.8871F6P -965 581 1010.9 •88 469.5 THA 130.•7 EL1 14R.5 EL8 77.2 ALF 50.11

ORBIT DETERI41NATION ACCURACY
ST 155.5 H 154.5 $S 524.4

C3T -.1778

S•A 5T.O

ALF 60.45

DEC 18 1970
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SIP 11 SlTO

N[L IOC[NTII|C COII|C

• L 1 S0.44 LAL -.IX)

lip 107.|$ LAP I.TD

RC It.ItS fell 14.01

PLAIIE TOCENTIt | C CQNIC

¢$ IS.Oral VHL 9.1W4

LNCH AZNTH U4CH TIN(

90.00 • SO 39

IO.O0 14 14 54

100.00 $ 31 11

100.00 19 341 9

110.O0 4 40 $9

110.OO 11 43 S1

FLIGHT TINE 94.00 ARRIVAL DATE DEC 18 tIYO

LOL $$1.74 VL •?.•1t) GAL

LOP I01.19 VP _1.821 SAP

GP -30.$S ZAL 199.1_ ZAP

DISTANCE •19.491

-6.14 AZL 18.00 14CA 116.4T IRA
-S.19 AZP 10.09 TAL. 810.TS TAP

47.00 ET8 89.49 ZAJ[ 199.10 ETE

190.16 ECC .1•530 INC •.00041 Vl •R.418

5IT.Z• RCA 104.74 APO 199.S? V• $S.•AD

301.5• ZAC 71.$4 [TC •61.1• CLP -3?.49

OLA .4• RAL •$6.53 RAO JStl?.J Vl[L 11.111 PTH •.09 VHP 4.91• DPA -51.37

L-I TINE INJ LAT INJ i,_ INJ RT AtC |NJ AZMTH INJ TINE PO CDT TIN

8111.11 -11.01 S41.1l _J.S8 11•,01 t 41 4• I$1Z.•

4730.t0 1?.$D 809,S$ _J.Sil JT.4S 19 34 34 4130.•

1011.1S -19.•1 18.49 75.10 119.51 4 3 91 111t.1

4518.49 18.99 185.34 71.99 14.1• ti 11 •1 $118.4

1114.13 -•!.73 .14 Tl.ld tlT.Ol 5 $ ST 1014.1

4901.13 •1.04 111.44 It.IS t_.4£ IT SS 37 3101.I

RAP 131.74 ECC 1.•449

INJ • LAT INJ I LONG
-15.1• 30.99

14.98 IINI.3•

-15.1• tl.t•
15.15 I?I.TO

-17.1• 313.?8

IT.II 111.41
D 1FTICRIENT IAL CCIIR[CT loll

TOE -.0011 111A -.lOdll TC9 .707T iAU .t111

.0011 NItA -.1374 RCS-I.14tI FAU .07t44
FOE 1.01341 FRA -.1880 FCD-4._NIO Nil 3104

IIDE .DOll lIRA .3143 IC3 1.344• Flip -I3D

LAUNCH DATE 8[P IS 191'0

HEL IGC[NTN l C CCNIC

RL 150.44 L4_ -.00
RP 107.$1 LAP 1.1_J

RC 19.403 GL IS.DO

PLA/4[TOCENTII I C C_I41C

C9 19.11T VI4L 9.111

UICN AZNTI4 _ TIN(

OO.O0 I S7 9

DO-DO 14 L_ 4

IO0.OO 9 19 14

100.00 IS 41 tI

110.00 4 30 19

110.00 10 33 •

NID-COUMIE EXECUTION ACCURACY

8&T ?SO.• lill 010.1 815 $lJ.l

lit -.elm IF .1118 IITF -.003
I IlM.I R15 -.1905 1113 .0947

61 1040.1 N 487.8 THA lt$.D7

FLIGHT TINE 31.00

DISTANCE ttl4.090
L_L 911.74 VL •7.$39 GAL -I.34 AZL 07.?S HCA 111.71 SI4A 130.50 ECC .11)11•

111.47 V1P 58.1131 GAP -4.57 AZP 91.11 TAL 111.30 TAP 331.00 RCA 105.34

GP -99.OO ZAL 195.05 ZAP 51.35 ET$ t?.Dt ZN[ 138.19 ETE _.38 ZAC 39.0•

ORBIT D[TI31MINATION ACCURACY

ST 139.9 18 Dll.4 18 140.8

(:liT .1|11 Qll -.1Oil CIT -.0910

lllO.I 148A 147.8 Ilk 30.0

ELI 141.0 tLZ _1.1 ALF 19.91

OI.A t.t8 PAL t11.3£ RAD ISGT.D VEL 11.683 PTM t.OS VIHIP 4.794 DPA -59.49

L-I TIN( INJ LAT INJ LONG INJ RT _ INJ AZI4TH INJ TIN( I10 CIT TIN

1110.43 -1D.71 41.85 ?4.04 110.75 t 34 10 ID_D.4

40.1_ 11.01 tot.82 _.11 1_.51 19 47 47 411_.•

SlHI4.1_ -Im.17 11.91 73.M 111.09 3 St 8 190.6

444m.18 11.18 182.99 72.71 15.03 17 $ 45 _.1

llnJ3.Sl -I_1.11 9.D9 71.41 115.81 4 59 l 1139.4

4117.07 ll.4D 165.17 71.91 61.34 18 D 7 MS7.D
D | FI_II]4Ti &L COllJI[CTiOI48

11 .001_ TItA -.1011 TC9 .11110 IL4U .13T3

• 0114 NNA -.1411 IIC)-1.1T47 FAU .0814?

IrD[ 1.14117 IrMA -.limp FC_-4.tW$I lip 9_i4

liD[ .0100 HA .9370 K9 1.41|4 FliP -|034

ARRIVAL DATE DEC I_D 191'0

INC t.t411 Vl •1.418

AIIO 1IS.iT Vt 3S._lS

ETC •10.7I CLP -41.89

flAP 137.1_ ECC I.IAINI

INJ t LAT INJ t

-11.71 _l.4i

1•.79 114.1•

-11.4• M.S$
19.40 179.10

-ID.SS 9_0.I7

IS.St IS8.?1

(_OIT D[TEmIINATION ACCURACY

IT 196.7 811 11•.0 18 759.0

CRT .$1Nl_ CRI -.II4I CDT -.1901

LSA 730,l I_A 141.S 18A •1.4

ELl 158.9 Ei._ 77.9 ALF 9S.71

NID-'COUi_M[EvlrcuTION ACCURACY
3GT li_S.T _ 1017.1 319 99•.D

RNT -.5740MW .8217 RTF -.S308

861 1llS.1111_ -.1170 R19 .lit9
181 1107.8111 SO0.S THA 111.97

LAUNCH DATE 4EP IS ID?O

NIL IOCENTRIC CONIC

RL IS0.44 LAL -.DO

lip SOY. 11 LAP •.11

MC 4T, 418 GL 17.74

PLAN(TQCLrNTM ! ¢ CONIC

C9 19.•19 _ 9.R01

LNCH AZMTH LNCH TIN(
OO.O0 I 49 ST

DO.DO 14 44 19

IO0.OO 9 T ID

100.00 11 9 41

IIO.OO 4 80 1

110.00 17 7 L_

FLIGHT TIN[ It.DO ARRIVAL DATE DEC l• 1970

DISTANCE IT•.M|

LO_ 951.74 VL 27.980 GAL -9.83 AZL 87.4• NCA 1••.I4 GHA 150.79 ECC .19071 INC •.SO•• V| •S.DI•

LOP 114.7| VP 91.19S GAP -9.ll AZP 11.91 TAL •11.79 TAP 9_14.17 RCA |OS.II APO lii.74 V• 91.t4l

GP -95.59 ZAL ITS.&4 ZAP SS.•I [TI 14.i7 ZAE 157.71 ETE _lNI.47 ZAC 18.$S [TC t_0.91 CLP -41.90

DLA 4.1• RAL •11.•T tAD 1517.1 VI[L l|.lll PTH •.0I VHP 4.S•• DPA -IS.St RAP •_4.0I ECC 1.•S04

L-I TIN[ INJ LAT lNJ LONG INJ •T A_ INJ AZNTH INJ TIN( PO CIT TIN lNJ • LAT INJ ! LONG

!181.10 -•1.13 49.71 74.•• 109.90 • _1 SD 1181.t -18.90 _ll,tl

4019.00 14.45 1911.59 ?_.•S 11.38 16 t 4 44_S.0 11.01 Ill.iS

tOll.SO -ll.lO •S.RO 74.10 110.11 9 40 48 1411.S -19.01 18.10

4401.99 15.99 17•.•5 Tt.Tl t4.05 t7 IT 10 _t08.i 11.T7 171.9•

1784.11 -_1.71 7.14 T3.Dt 114.41 4 49 45 1184.8 -It.tO 391.TS

4101.38 17.18 ilt. TIJ 71.41 30.97 tO I? 95 _10_.4 13.80 191.•9
D I FlrI[RENT l AL C_ImECTIONI

TDE .OLd? TRA -,11142 TC3 .5117 BAU .9041

RDE .11041 IRA -.1449 RC9-1.4030 FAU .DtSL_

IrD[ 1.4111 FRA -.!111 FCD-4.D48S 08P 5513

IO[ .1909 MA .34S7 BC9 1.4941 FSP -tlln

LAUNCH DATE SEP 15 1970

HI_ lOCENlll IC CONIC

RL IS0.44 I..AL. -.00

lip 107.S0 LAP t.tS

NC 19.100 G_ 19.7S

PLAM[TOCEM111C CONIC
C9 19.310 VHL $.m

AZNTH bNCH TIN(

DO.DO I _D 51
DO.DO 19 0 9O

I00.00 • SS 7

1DO.D0 16 19 11

IIO.OO 4 I0 t

110.00 17 I0 50

D i FFINIMT I AL CGNII¢TIONI

TD[ .0407 _ -.liD1

RDE . 1071 mlA -. 1411

FDE 1.1019 FRA -.L_4
.1130 ItA .3541

NID-COUR3[ EXECUTION ACCURACY If•lilT DETERMINATION ACCURACY

3IT 614.0 I_R 1130.0 819 9?4.7 ST 143.9 811 •01.0 18 1139.7

ROT -.4391 _ .9900 RTF -.4187 CRT .509t all -.DIS• CIT -.•7•11

SIll ltOtI.D RI3 -.ODDS R19 .DIDO LSA DSI.I liSA 1441.1 18A IS.4

811 1170.0 IG! SlS.l THA 101.99 ELI I_D,4 EL2 119.0 ALF 18.•5

FLIGHT TIN[ 100.00

DIITANC[ tTl.lO_

LOL 351.74 VL 17.414 i_. -I.lI A,'L 07.11 HC_ 1_3.18 314A

LOP 117.18 VlP _Ml.l•_ GAP -3.41 AZP t1.15 TAL tlt.05 TAP
GP -_8.30 ZAL 135.10 ZAP 10.45 ITS 1_.39 ZAE 13t.31 ETE

ARRIVAL DATE DEC P_l 1170

131.03 ECC .11_190

5_1._4 RCA lOi.•i

L_11_.18 ZAC 15.$4

INC 1.7913 -Vl _l).Dil

APO 155.78 V£ 95.•59

ETC £S9.71 CLP -_1.04

DLA 1.14 RAL 117.30 lIND IS07.1 _ 11.185 PTH t.OI _ 4.4110 DPA -S?.Gt RAP 150._4 ECC 1.1533

L-| TIN[ |NJ LAT |NJ L_NG INJ RT A&C |NJ AZNTH INJ TIN( PO CST T|N |NJ t LAT |NJ • LONG

134S.!0 -1_.51 40.13 7l.OS 107.15 t D S? I745.• -I9.lI 4£.I4

4101.11 lt. T5 1D5.04 _'J.18 IbI.S0 It 17 34 4001.1 t.•1 118.11

• 073.43 -15.51 t•.SO 7S.18 101.01 5 L_4G 1475.4 -_0.70 £1.19

495341 13._0 175.N 73.11 13.17 17 91 49 37S3.1 D.18 111.14

1831.141 -81.tO 10.N 74.55 11£.31 4 40 41 1190.0 -1_.18 3.07

4110.54 11.tl ISt.tl 7|.TI 90.48 18 30 10 9510.9 1•.04 153.19

Nl_ EXECUTION ACCURACY NIT 0[T'ENNINATION ACCURACY

TC3 oDTT7 IL4U .3t34 IGT _MJ.7 _ 1113.1 8G3 _HII.3 iT 130.0 18 311.0 08 DlO.O

11¢]-1.511t F_U .00718 lUlT -.5103 W .IS£3 RTF -.3743 CRT .1173 atl -.9143 CIT -.418S
FC_-4._430 Blip 30S3 &GII 1375.31113 -.OIl3 M13 .0505 LSA N3.7 14_A 14l.8 3IA tt.9

lIC3 1.5719 FIk • -117• 84;1 1Ill.lID! §tt.t THA 11X).£4 ELI 313.8 ELt 110.3 ALF IH).S?

1315



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SET 19 1970

H[L IOCENTRI C C_IC

RL 190.44 LAL -.OQ

OP 107.49 LAP t.3J

RC 71.740 GL I1.8I

PLANETQCENTIt ! C CQNIC

¢3 lS.Me V_L 3.tSI

LI_H AZNTH U4CN TIN[

DO.O0 1 tf 31

00.00 19 11 $4

100.00 I 48 9I

100.00 1I X 1I

110.00 4 0 I0

110.00 17 3I M

FLIGHT TIN( I01.00 ARRIVAL DATE DEC £1 1170

DISTANCE 219.;41

LOb SS1.74 VL 17.439 GAL -1.79 AZL 841.10 HCA 119.4E IRA

LOP lit.tO VP 3O.tl3 GAP -|.It AZP 91.17 TAL Ill.IT TAP

GP -41.01 ZAL 134.SO tAP IS.SO [T8 El. SO ZAE t34.ll ETE

131.11 ECC .18731 IlK 3.0111 Vl 2t.111

341.I9 RCA 101.$$ APO 1S9.80 Vl 3S.ESS

!17.31 ZAC 40.I! £TC 191.00 CLP -SI.04

OLA 1.17 RAL 117.11 RAO 190?.I V(L 11.7041 PTH l.OI VHP 4.419 DPA -SD.$O RAP ItS.I| ECC 1.1579

L-I TIN( INJ I.AT |NJ lONG |NJ RT A$C INJ AZNTH |NJ T|R( PO COT TIN INJ I LAT |NJ £ LONG

2419.97 -83.I,4 54.48 77.57 t05.74 I 97 51 1813.4 011.49 41.1£

4941.45 10.19 191.50 74.31 15.7Z tl 34 40 $049.4 7.33 l&4.II

IISI.II -•4.111 3S.91 7T.I3 107.15 9 11 34 1531.3 *£1.30 IS.O?

4HI.77 11.11 tTt.M ?S.lO It.SO i7 I7 53 3411.8 I.lI SIS.It

11H.95 -ET.M 14.49 7t.11 IiO.H 4 91 47 ltH.5 -E4.94 1.70

4110.L_ 14.41 197.09 7E.41 SI._l 1I 44 Z 3510.3 10.I0 150.57
DI_NTIAL CaH_CTl_48

110( .0911 TRA -.9944 TCS .tlIO OAU .349I
!lO( .llSl RItA -.ilSO ICS-I.IS8! FAU .OilER

Iro( 1.770S IrRA -.1793 FCS-J.IHO7 18P 4|74

BO( .3_4 BOA .SM3 OCt 1.1929 FSP -1111

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT SI0.S IW_ 1911.1 IG3 403.9 ST 1_.1 M 433.9 $8 901.?

RRT -.085NI NIII r .lWt£ RTF -.O?ll CRT .7599 CRI -.IHISS CIT -.GIG3

SC_ t4l|.O _ -,0034 RE3 .H£O LSA t04£.4 NSA 147.3 88A ZO.4

SG1 1310.1 802 997.7 ?HA 9E.37 EL1 4It.S ELl lIl.t ALF II.S£

LAUNCH DATE I_P 15 1970 FLIGHT TIN[ 104.00 ARttIVAL DATE DEC 20 1170

H_LiO(ENTNI C COIIC

J_ 190.44 LAi. -.OQ
RP 107.40 LAP 1.93

RC _S.OOS SL 04.10
• +

PL_NETOC•NTt ! C CONIC

¢S 19.004 _q. 4.001

UIIH AZNTH t.NCN TIN(

eO.OO t S SO

IO.04 19 38 I1

1DO.D0 t SO L5
SOD.DO 19 90 I

SIO.OO S 90 19

110.OO 17 31 44
Di_|AL CCm_¢TIC_

TO( .tlSO I_A -.9994

ROE .31147 IRA -.SlOt

F1D( 1.0841 FIIA -.SIN

BO( .4t_l IRA .3TSS

01STANCE •IZ._ll

LOL 951.74 VL 17.490 GAL -4.74 AZL 10.97 HCA ISE.II W4A 131.39 ECC .11109 ilK 3.4349 Vi L_.118
L_ 1Z4.49 VP SO.lie GAP -I.SS AZP R.3S TAL E11.38 TAP 545.09 •CA 100.11APO 199.78 V! SO.IS7

GP -43.91 ZAL lSS.IO ZAP 09.79 ITS I|.L_ ZA£ t31.IS IT( £01.I4 ZAC IT.el (T¢ lie.17 CLP -4S.IO

DLA 10.17 RAL 119.713 RAO OIO?,I VtL 11.711PTH •.07 VHP 4.411DPA -I1.45 RAP L_O.S7 EC¢ 1.•OH4

L-1 TIRE INJ LAT INJ _ INJ •T _ INJ AZNTH INJ TIN( PO COT TIN INJ £ LAT+INJ I L_HG

t_114.93 -29.11 59.50 79.47 103.94 I 49 •l 1184.9 -IS.DO 91.41

444_.1t 9.O£ tiT.IS 71.4I 13.O4 11 93 53 _.1 9.35 191.11

1_04.19 -H.tO _I.SO 7t1.17 104.1_ 3 7 14 IQO4.1 -•S.S9 30.IS

4LMJI.II 10.01 llII.Z4 ?4.0S 11.I9 tO S 4• NS9.£ I.tS 11_.$8

19SO.SO -_1.08 11.74 78.10 tOO.It 4 I_ 93 1391.4 oH.IS 10.71
40SO._ 11.01 154.•S T_,4t 97.99 tO 99 £5 $491.7 H.•9 147.10

H|D-C_JRSE £X_CUT|ON ACCURACY ORBIT D(T_/NAT|ON ACCURACY

TCS .0_17 OAU ._8 IGT 918.t Nil 1|0_.1 803 408.1 IT L_S.7 M 919.• SH 1091.4
It¢S-t.?•?l FAU .09994 NItT .•O0| RRIr .H RTF .••38 CRT .0119 COS -.9019 CIT -.l•4t

FCS-4.TI97 OIHP 4910 _ 1004.1 _ .0|03 RE3 .9990 LSA t•SS.I NtA 141.I $IA 11.0

BCS 1.?111 F_P -tL_I 8It tSOO.t _ $44.0 ?HA 04.08 ELi $_.1 ELI 184.7 ALF I7.10

LAUNCH DATE IEP 15 1170

N_LIC_ENT91C COMIC

9k 110.44 LAL -.00

RP 107.49 LAP t.I9

N¢ ?I.09T 14. lI.It

PLAN[T_•NTN|¢ CONIC

¢3 11.411V_. 4.041

kN_ AZMTH LNCH ?|14(

DO.DO 0 49 93

DO.DO 19 t T

1DO.DO • 17 19

100.00 17 1I t

110.OO 3 40 1
110.00 1I 9 49

FLIGHT TIXE tOI.OO ARRIVAL DATE DEC _O SeYO

DIITAIKE 111.711

LIL 391.74 VL 17.471 OAk -l.II AZL II.t9 "CA t31.II _4A

LOP tiT.TO VP 38._0_ GAP -t.I• AZP !_.74 TAL 118.3I TAP
GP -46.77 ZAL 138.37 tAP 74.30 IT3 It.70 Zk( 130.31 ETE

131.44 ECC .SI4SS IlK 3.1011 Vl _,610

348.17 •CA 107.13 APO 19S.79 Vl $S.£10

879.I3 ZAC S4.II IT( IIT.IO ELF -11.79

DLA 18.41 I/_ lEO.it •/_ 6917.7 VEL 11.742 PTH t.07 VHP 4.440 OPA -IS.tO NAP •t4.Si ECC 1.1714

L-| TIME INJ LAT INJ LONG |NJ •T A_ |NJ A_ITH INJ TIN( PO CIT TIN INJ I LAT INJ E LONG

liSP.St -_J.t7 13.11 01.10 100,99 I 3I tO 1997.S -t4.SO SI.I9

4419.17 1.13 184.04 71.17 tl.41 17 14 41 _llS.I 3.19 177.31

• 81M.49 -•7.4• 44.03 01.93 1OO,39 • 99 I_ 111d.E -•9.44 31.79

417_.41 7.99 111.71 71.41 I1.0_ 11 IS H 3973.4 4.O4 159.11

1089.t4 -SO.4I 13.49 I0,I| tOO,S• 4 13 41 1419.7 -•7.9£ 11.£1
4OOS.00 lO.IS tit.St 74.71 97.13 19 11 _4 )409.0 1.•7 144.99

DI FF1ERI_T I AL, C_II_CT 1OM_

19E .ISIS TRA -._13| TCS -.1197 BAU .Sl_

R0( .4974 _ -.10_ RCS-t.?IH_I FAU .01M_ll

FOE |*0179 _ltA -.OTT4 FCS-4.9974 B&P SOtS

00( .EGO• lIRA .37_9 BIt 1.80_4 Flip -1049

LAUNCH OAT( $(P lS 1970

Nr_ lOL_N111 ! ¢ _1¢

NL 190.44 LAL -.00

81_ 107.48 LAP •.77

_C ?9.1NHI $4. tO.0S
I_AII[TQCENTR IC CGNIC

¢$ 17.1H7 V_ 4.t40

UICH AINTH LNIH Till
DO.DO 0 39 44

OO.OO 19 L_J 11
SOD.DO I 3 1

liD.O• 17 1HI 40

110.OO $ 19 $1

110.00 11 30 4

NIO-CG_RSE EXECUTION ACCURACY ORBIT OET(RNINATION ACCURACY

_T I_J.| M 1188.1 8GO 401.$ ST 307.1 M 704.1 IS 110H.9

NIT .4719 RRir .1791 RTF .41419 CRT .92_4J (319 -.99e4 CIT -._071
SrdB t?4O.| _ .0_11 RlS .9793 LIA 1391.1NIA 149.I 9IA 11.0

SG| 1199.9 _ 94_.• ?HA 71.09 EL1 719.1 ELl 104.1 ALF 43.4?

FLIGHT TIN( IC_.00 ARRIVAL DATE JAN I 1971

DISTANCE _09.110

391.74 VI. L_r.471 GAl. -4.94 AZL 11.77 HCA 13t.13 8MA 131.49 [CC .11405 INC 4.L'L_O Vl L_.410

LOP 19O.99 VII SO.114 GAP -1.$3 AZP IS.to TILL 111.11 TAP 331.41 •CA 107.19 APO 135.18 V• SO.IS9

GP -49.4_ ZAL 130.91 tAP 71.O7 [TI 0.74 Z/_ tiT.T• IT( •70.11 ZAC 95.53 ETC 151.11 CLP -TI.SS

O_A 14.81 RAL I_0.04 ROD 0St?.7 V(L 11.719 PTH •.041 _47 4,519 0PA -04.$4 RAP to?.?•

L-| T|N_ INJ J_kT |NJ _ |NJ RT A_: |NJ A_NTN INJ T|NE PO COT TIN INJ • LAT

I_lY.•8 -87.1_ 71.49 14.10 07.01 I 18 S toO7.S -15.90

4941.M 4.14 1?9.11 ?l.•! _.03 17 _l 43 3743.1 .8I
N.Sl -Ill.St SO.Oe 04.39 99.30 • 4t 35 1719.t -•e.It

41M.41 9.74 115.99 79.3• SO.It 1I 48 7 3304.4 1.71

• 0i10.10 -91.71 •8.07 lS.il_ 101.37 4 4 11 1499.0 -_9.t9

a_40.31 I.Se too.t? T0.|I It. Y8 tI 39 93 3340.1 4.19
OIFlqlSIIMT | AL CCIIIUCT IOMI

TI_ .14411 TIM -.llqHl TL_P -.11£II IIAU .41141

• ION lIRA -.OTIS RC_I-1.9191 FAU .00901

FOE 1.114141 IrRA -.0014 F¢_1-4,11391 liP 990•

BOlt .1919 INIA ,SMI ICS 1,14181 FiP -itS?

NID-COURI_ L_CUTION ACCURACT

8IT 774.1 1411 ITSI.T 8IS 993.5

ROT .9977 _F .9_4 Rll r .eISt

• rAl 1108.1 _ .01H 913 .1711

SOl 18_0.7 808 991.1 THA 71.04

[CC l.t$tO

|MJ •

13.09

11"J.SH

41.44

lS3.4_

to.SS
141.91

ONOIT DE11_iNATION ACCURACY

IT S03.1 M Ikl3.S IS 1141.9
(:liT .9971 Clll -.919£ CIT -.9473

L_A tSOl.I NSA 149.8 IIA 14.1

ELI I?S.7 EL• 119.5 ALF I9.71

lORD



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970 )

LAUNCH DATE •(P lS 1l?O FLIGHT TIN[ 110.00 ARRIVAL DATE JAN 3 lIT1

NELIOC[NTRIC CQNIC DISTANCE $11.108

RL 190.44 LAL -.00 I.QI. 351.74 Vb 87.479 GAL -I.57 AZL DS.II HCA 14E.SD liMA 151.$0 ECC .10311 IN( 4.7080 Vl £1.11t

lip 107.48 LAP E.DT LOP lS4.tO VP 31.115 GAP -.18 AZP 93.7] TAL elt.O0 TAP 334,43 RCA 107.40 APO 1SS.lO VZ $5.858

RC 10.107 GL 31.11 GP -$8.48 ZAL 189.10 ZAP D!.77 ET| 4.41 ZA[ 184.14 ETE 114.77 ZAC 48.4? ETC iS4.1? CLP -78.01
I%AIETG(ENTll I C CQNIC

C3 10.001 W4L 4.143 DLA 17.19 RAL !!8.18 RAD INT.7 V(L 11.101 PTH !.09 VHP 4.153 DPA -JR.?5 RAP LPO0.57 ECC 1.£143

LNCM AZNTH INCH TIRE L-| TIN[ 1NJ I.AT INJ _ [NJ lit AIC INJ AZNTH |NJ TIRE PO CRT TIN INJ Z bAT INJ R LONG

UO.O0 D 13 $5 IT|l).•? -18.01 78.81 07.08 14.11 1 1 SZ 2150.4 -£7.15 T0.51

DO.O0 18 S• 14 41113.81 8.10 179.34 01.44 61.75 10 • 27 )1415.0 -1.S9 111.01

100.00 1 4T 11 Zd_4.N -_._ S?.OI D7.T8 DR.80 8 _ 17 UMiA.D -ZR.Z$ 48.44

IOO.00 1R S 4• 4G_•.SS •.19 157.1_ 00.78 10.87 ID 1• _ 34••.1 -.R9 151.43

110.O0 • 17 84 !111.13 -38.N Sl.M 07.81 1_.88 • S• 47 tSDZ.S -•1.10 L_J.tR

110.OO 18 I8 8 N.II t.31 141.00 71.91 N.33 19 ST 51 _M.5 1.84 IN.IS
DIFFIDENT Id_ ICTION$

TD! .4111 TIIA -.1117 TC• -.$413 I&U .4SSI

.7811 IliA -.0140 IIC1-1.8143 FAU .07757

8.1_Oe FllA .0149 FC_-8.1_JOS BliP

I_ .0717 BRA ._141 K• 1.1_1 FDP -111t

LAUNCH DATE _ IS 1970 FL|GHT T|N[ 118.00

N[LIOCE_TRIC CONIC DISTANCE 817.1108

RI. 110.44 LAL -.DO _ •$1.74 VL L_r.478 GAL -11.50 AZl. 84.74 NCA 145.10

RtP 107.4t} LAP 8.1}7 _ 137.45 VP M.8SS GAP -.40 AZP IM.8§ TAiL 811.1_ TAP

RC R1.111 GL 84.111 GP -SS.•I ZNL 187.11 ZAP II1.|£ IT8 531.71 ZA[ 181.70 ETIE
PUUGTOCDNTR 1C CCNIC

C• 11.111 K 4.•TI DLA 11.11 R_L 118.10 RAO 1517.8 V[L 11.855 PTH 8.10 _4P

LNCN A_4TN LNCH TINE L-I TIN[ INJ LAT INJ _ |NJ RT ARC INJ AZNTN
gO.O0 n so 37 8878.?Z -11.88 87.$8 91.70 89.9•

!10.00 17 L_ 48 4173.11 -.1_ 170.58 84.87 II.lt
100.00 $ !1 II 8378.44 -eD.EQ IS.it ll.7l 91.58

SO0.00 11 aMI II llll._l .14 158.41 I_.11 10.11

110.00 • 4 l I_r_.17 -83.78 48._ 91.47 15.?0

110.00 1l SO 81 341_1.1_ •.11 141._ 11.11 SI.Ol
D I F3q[NKNT IAL C_M_CTION_

11_ .1401 mA -.5e0e TC• -.TII_ I_U .48_

N0K .141)1 _U .019t IE1-1.7448 FAU .0704t

_D[ 8.1N7 F1L4 .tAll FCI-I.II_y I_P 8501

I_ I.OYl• IRA .8814 K• 1.1148 FDP -1011

NI_ FjnrCUTION ACCUNACY _IT D[T[NNINATION ACCURACY

8GT _.4 _ lJ_.8 888 •7•.S ST 17•.| M _.O IS 1183.4

RRT .7104 881r .1114 RTF .7979 CRT .DT_l CRR -.999_ CRT -.Nil

1011.7 E ._ R18 .9009 LDA 1878.0 IliA 150.5 Ilia lt.3

JGt l_JO.0 88_ 554.0 TNA D5.56 ELI 1183.8 EL8 187.5 ALF 59.81

A/_IVAL DATE JAN 5 1971

151.48 [CC .18Lq_ IN( 5.8886 Vl L_.RI8

• 37.40 RCA 107.48 AII_ 155.49 V£ 35.857

8SI.S3 ZAC 45.41 ETC £53.47 CLP -83.89

NID-CC_ID[ EECUTION ACCURACY

8GT |111.0 8KN 1880.8 883 _48.7

liT .8d41 NNF .1041 RTF .14119

8811 1_•$.5 _ .0BO_ R15 .9120

SGI 811_.7 _ 557.0 THA 58.75

4.049 DPA -_S.75 RAP 19_.N ECC 1.•114

INJ TIN[ PO C•T TIN INJ 8 bAT INJ • LONG

_4 38 _S _78.7 -El.D3 78.98

11 _t _ 3573.R -4.58 11_.11

8 11 51 IR?5.S -L_).•• Sl.4I

18 44 ID •858.4 -5.44 141.97
5 48 5 1171.7 -•8.GO ••.88

_0 85 9 M85.D -.I• 185.41

ORBIT D(T[NNINATION ACCURACY
ST 878.l M 1118.8 SR 1R07.O

CRT .8_e0 CR$ -.81t8 CIT -.8793

LSA 1858.8 14SA ISE.9 IDA 10.7

ELI 141£.4 EL• 130.9 ALF 51.T9

LAUNCN DATE IEP IS 1170 FLIGHT TIN[ 114.00

NELIOCENTRIC CONIC DIBTAN(E 5_4.359

RL 150.44 LAL -.00 LQL 351.74 VL 87.4D8 GAL -8.4t AZL 14.08 H(A 148.82 $14A

ItP 107.41 LAP 5.01 LOP 140.70 VP ]R.104 GAP .04 AZP I5.07 TAL 211.43 TAP

EE 14.115 GL _1.14 GP -SD.1R ZAL IE4.1_ ZAP 88.81 [TD $§4.87 ZA[ 1|8.5_ ETE
PLAI4[TQCBTR ! C CONIC

C$ 80.711 vt_ 4.S58 DLA 11.73 RAL 115.10 RAD 1517.1 VIEL 11.988 PTH E,IE VHP
LN(H AZMTt¢ LNCH TIRE L-I TIRE INJ LAT

80.00 R• t• 18 3014.45 -E7.14

DO.O0 11 I! 19 4011.10 -4.87

100.00 1 5 II 8YO7.SS -ll.ll

100.00 ll ll 45 MM.M -l.15

110.OO I 40 IS lN5.$1 -_4.11

110.00 19 50 18 575•.15 1.1l

DIFF1EN[NTIAL C_W_CTION8

TOE .1111 111A -.3471TC5 -.8479 BAU .5105

ROE .1417 lIRA .01t4 RC_-1.8_18 FAU .Dill•

FOE 8.17•7 FRA .!111 FC3-8.811_ 8_P TICT

10[ 1.81OI BRA .•?S# BC• 1.131)3 FSP -1000

LAUNCH DATE KP 15 1070 FLIGHT TIN[ 116.00

H[LIOCL_HTNIC CONIC DISTANCE •_B.IH)5

IlL 110.44 LAL -.00 LOL 851,74 VL 87.457 GAL -_.•8 AZL 8•.L_J NCA 158.05 _4A 151._4 ECC .1RITO

RIP 107.S0 LAP •.14 LO_ 149.85 VP M.18• GAP .4J AZP _.8• TAL 810.87 TAP 3.0_ RCA 107.47

RC 07.141GL 41.14 GP -61.13 ZAL IL_._ ZAP _.88 ET8 348.84 ZAE 115.06 ETE 249.58 ZAC 30.13
PLA_TOCENT_IC CONIC

C$ 1_.91PJ _ 4.795 DLA 85.78 RAL _,00 RAD 8_7.9 V[L |2.016 PTH

ARRIVAL DATE JAN ? 1R71

151.48 [CC .18£11 IN( 5.1118 Vl tJ.lll

• ES RCA 107.41 APO 155.55 V_ 35.£53

E34.48 ZAC 42.30 [TC _51.87 CLP -IR. 71

INJ LONG INJ RT AIC INJ AZNTH INJ TIN(

N.E1 N.11 li.i5 |i 13 iO

1M.51 88.17 11.98 19 EO 5

7S.OG N.53 H.37 I $0 37

148.•• 17,97 G0.81 tO El 1

SO.P• N.4l 90.71 3 88 11

157.1H) 85.S9 55,85 80 SE 48

R|D-COUR8[ EXECUTION ACCURACY

8GT 1448.1 8DR ID!3.8 IG5 514.8

I_T .11153 Rill r .DI58 RTF .1005

888 1405.8R!3 .1084 RI5 .9888
_81 f188.S N 381.0 ?HA 54.ZO

LNQ4 A_4TN INCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT AS(:

IO.00 t_ 48 90 _0.05 -89.81 118.15 100.78

IO.00 II 10 ll 5918.11 -l.M 151.13 N,SI

IOO.00 O 3• SO _874.87 -_8._kl 87.30 101.84

100.00 •D 5 34 •740.40 -8.81 141._ 93.•9

110.00 t II II 8514.74 -••.83 10.80 101.19

110.00 10 IT 18 SO?•.SO -1.1_ 158.11 SO.N
DI_IAL /lION8

10[ 1.1111 _ -.81M TC8 -.8310 IAU .5338

liD[ 1.O1111 iRA 4571 RC$-1.4t15 IrAU .05417

IrD( l.ll_ P_IA *_ FC•-8oO_M i 7140

ROE 1.5911 lIRA .5713 K• 1.T551 FEP -893

S.1EI DPA -iT.S? RAP IRS.DO ECC 1.3417

PO CST TIN INJ Z LAT INJ £ L_;

_484.5 -28.30 19.S7

3411.Z -7.98 157.10

_107.5 -Z9.88 I1.£l

• ESG.3 -G.SR 141.??

1705.5 -33.70 41.S_

3155.1 -3.33 151.78

ORBIT DET[RNINATION ACCURACY

ST 11L'0.4 SR 1£19.4 IS 1_10.4

CRT .8889 CR• -.R899 CST -.98_0
LSA L_45.• 14_A 154.3 SSA 9.3

ELI $GSD.5 EL8 153.3 ALF 47.45

8.14 VHiP 5.400 OPA -38.Z8

INJ AZMTH INJ TIlE PO CST TIN

T7.94 8• 51 30 L_80.O
D•.O0 _D 11 •D 5•EO.D

110.07 I 81 45 1_74.9
DO.TO 8t R 1D 5140.4

14.71 5 IO 51 1914.7

55.118 81 88 5_ SO73.3

ARRIVAL DATE JAN 9 1971

IN( 6.?053 Vl ZD.GI8

APO 155.20 VZ 35.255

ETC _50,00 CLP -95.56

NI_Lrx[cuTION ACCURACY

IGT 1758o8 _ S1114.0 IG• 878.6
liT .llOlOlUg r .8113 8TF .8£38

8171.1813 .1150 R15 ._EL_

SG1 8518.8 161 511.1 THA 48.68

RAP 176.5R ECC 1.3784

INJ 2 LAT INJ _ LONG

-ZT.Z_ 103.74

-12.43 149.36

-Z9.4_ 78.86

-10.45 135.14
-34.18 51.38

-6.36 1_7.38

(]tBIT D[TERNINATI(_t ACCURACY
ST 1595.5 Sit 1303.5 S• 180R.3

CRT .R•DG CRS-I.0000 CST -.8889

LSA _51.1 NSA 157.£ 3$A 8.0

EL1 1904.5 EL2 137.7 ALF 43.03

1881



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUMCH DATE SEP 15 1970 FLIGHT TIN[ III.DD ARR|¥AL DATE JAN 11 ]971

_L|OCEHTRIC CONIC

NL 1$0.44 LAL -.OD

RP lOT.S1 LAP 3.11

RC Dl. SOI GL 45.40

PLAN[TOCENTR[C CONIC

C3 El.Ill _ 5.180

LNCH AZNTH LNCH T|IE

84.09 _0 17 41

IS.IS t1 55 4S

1DO.DO 23 33 t5

SO0.00 tS It 49

110.00 • t 40

lID.DO I1 15 55

O|$TANCE 351.931

LO¢. 391.74 VL E7.441 GAL -l.tt AZL It. St HCA iS5.tl ILMA iSi.t$ ECC ./913• II_ 7.6907 VI £1.118

LOP 147.10 VP $8.171 GAP ,1? AZP N*tl TAL riO*45 TAP 5.El RCA 107.42 APO 155.01 V• 35.249

GP -U.I$ ZAL ill.ll ZAP 14,ll ETI $43.35 ZAE lii,41 ETE Z44,71 ZAC 35.81 ETC 247.7Z CLP-101.47

DLA IS.11 RAL t30.59 RAO 1SU.l _L lt.i4l PTH l,ll _qlP S.975 DPA -18.71 RAP 167.59 ECC 1.4315

L-| TIME INJ LAT INJ LONG IHJ RT ABC INJ AZNTH IHJ TIN[ PO CIT T|H INJ Z LAT ZNJ Z LONG

371HD.90 -11.33 149,14 103,15 tT.t9 ti 20 t3 " 31QO.t -£S.eS 141.64

_3.59 -ll.St itS.l? 103.14 iT.tO tt 53 9 tl45.S -li.24 119.38

3SLY.It -24o07 10S.01 10S.95 7J.71 14 tS 35 tS£9,l -£1.34 94.95

3949.91 *1t.71 131.03 100,1_ lt.74 tt tl 59 L_II.9 -il. St 1•4.04

tlY4.ll -St,it 7t.N 101,45 77.74 2 47 15 t074.6 -33.11 04.01

3977.01 -5.53 121.1| N.IM 51,£1 It 13 30 L_77.7 -i.13 12•.49

OR•IT DETERNINATION ACCURACY

IT iTOt. S M 1341.1 IS 1178.6

CRT .9909 CNI -.9898 CST -.t914

LSA 241_.5 I_A ilO.I 81A S.8

EL1 2165.7 ELi 149.7 ALF 38.27

DIFFERENTIAL CaUU[CTiall

TO( 1.5188 TIIA -.t mee TC3 -.9098 BAU .Sit3
mD( 1.t994 RRA .£499flC3-1.£451 FAU .04i£5

FOE •.0370 FRA .3555 FCS-S.41kll BWe 8198

B0E 1.9348 MA .3770 3¢3 1.5751 FIP -Tit

MID-COURSE EXECUTION ACCURACY

8GT i_.S 8DR _$78.3 803 240.4

RRT .lSl5 RRf ._42 RTF .9389

SGB t74t.I R_ .ltl4 Hi3 .9897

SGI t_lt.3 &Gt 5?t.I THA 43.06

LAUNCH DATE 8(P i5 1970 FLIGHT TIN[ lZO.QO ARRIVAL DATE JAN 13 1971

H_L IOCENTN IC COMIC

RL 110.44 LAL -.00

ff IO?. St LAP 3.11

IC ei._8 tL 48.3l

PLkiCTOClDMTII I C CONIC
C3 3S.OSl YElL S.S_

L_CH AZMTH LNCH TiN[

74.DS il 14 33

105.85 I$ II £t

74.0 II 13 14 H

103.85 13 12 21

lID.D0 I ZO |l

110.00 I_ II 41

DISTANCE 349.289
351.74 VL 27.423 GAL -I.10 AZL 81.07 HCA

LOP 150.45 VP _.14Mm GAP i.t? AZP 94.31 TAL

GP -17.57 ZAL 111.05 ZAP N.83 ETI 3X.lO ZAE

158.47 _IA 131.09 ECC .18i19 INC 8.9915 Vl L_.ll8
Lq)9.1| TAP 8.98 RCA |07.35 APO 194.94 Vl 35.•45

i07.51 ETE t59.58 ZAC 3t.E8 ETC 244.74 CLP-tOT.11

31.17 _ 1_3.48 R_D 151t.£ VEL it.344 PTH t.t3 _qff 1.832 DPA -98.1t RAP |37.80 EcC 1.51|1

b-I TIME INJ I.AT INJ _ INJ RT AIC |NJ AZIITH |NJ TIME leo CIT TIM INJ t LAT INJ • LONG

4041.L_1 -13.05 170.41 110.27 63.55 2Q 91 51 3441.3 -L_.4t 183.08

)1P,47.73 -13.01 lti.tK) IiO.L_ 13.14 _4 14 L_ L_47.8 -L_.4i 104.El

4041.11 -18.05 170.41 110.97 13.SS _0 91S_ 3441.3 -_.49 183.08
|i_47.78 -18.01 ill.SO il0._l t3.54 14 11 t8 L_47.l -1_.41 lCul.•8

81HIS.38 -27.08 IO.TQ 114.47 19.37 t l 35 t289.3 -_0.42 80.43

_441.74 -10.11 lti._l 105.34 57.3i 93 17 7 _841.7 -14.15 li5.0•

ORlllT DETERMINATION ACCURACY

ST L_40.1 M 13El.8 36 1i40.9

CRT .8910 CRI -.1997 CST -.9941

LSA t_3.1NSA 16S.2 •6A 3.7

ELl 2429.5 ELi 148.1ALF 3•.94

O IFFE_NTIA_ COIECT IC_

TO( S.IM_4 TllA -.1911 T¢3 -._0 8AU .58£8

I_( i.llll ilia ._14 R¢3 -.Nil FAU .OHli

FI_ 1.8)09 IrlA .4074 F¢3-1.OlO_ llff 17t?
BO_ 2.3t!• B_A .4097 3C3 1,3551 ir_MP -_

MID-COURSE EXECUTION ACCURACY

8GT 1291.3 8_ 1774.6 803 Lq)i.8
RRT .SI4E RRF .9441 RTF .9498

808 1t03.1 _ 4578 R15 .9623

8Gl tiM•.3 SGt 580.8 THA 37.02

LAUNCH DATE iEP iS IDTO FLIGHT TIME 122.DO ARRIVAL DATE JAN 15 1971

H(L]OCENTNIC CONIC

RL 150.44 LAL -.00

RP 107.53 LAP 3.31

Re 14.058 GL 55.SS

PLANETOCEHTR|¢ CONIC

CS 31.7lt _L 1.2t3

LHCH AZMTH LNCH TIN[

IT.S• l• 48

111.41 O 13 31

t7.Sl II 41 34

11•.41 O 19 38

17.58 II 41

119.41 O 13 39

DISTANCE 3d3.505

LQ_ 35i.74 VL 27.401 GAL -S.17 AZL 71.4t HCA ill.S7 8MA i3O.14 ECC .1SOil INCIO.§S3S Vi 29.618

LOP i§3.71 VP $8.14t GAP l.S5 AZP 100.0_ TAL 208.11 TAP 10.73 RCA 107.24 APO IS4.14 Vt 35.240

GP -71,24 ZAL li2oSS ZAP 17.15 ET_ 3El.14 ZA( 105.|1 ETE 233.$7 ZAC 23.40 ETC t4O.5• CLP-114.44

DLA 35,53 RAL tSS,li RkO 1511.5 V(L 12.t55 PTH 2.30 VHP ?.!41 DPA -1S.S2 RAP 147.0t [CO t.IST3

L*I TIME INJ LAT INJ L,_NG INJ RT ASC INJ AZNTH INJ TIME PO CIT TIM |NJ 2 LAT INJ 2 LONG

4210.t4 -II.14 lid. S1 1i8.20 59.53 19 58 54 31iS.t -22.S1 177.03

318t.11 -11,13 10t,4§ llt.il 58,31 I It 34 2582.t -22.85 99.41

4Ill.t4 -11.94 184,11 Ill.tO 59.31 II 58 54 _iS.t -22.•1 177.04

3ilt.li -11.93 10t.4S ill.iS 59,36 I It 34 list.1 -•2.85 99.41

4Ill.IS -18._ 1t4.11 iJl.IO 53.30 18 5t 54 3t18.t -12.61 177.08

3ilt._l -i•.S3 ICHS,45 l_t.il 58,_ I It 34 2519.1 -92.85 99.41

ORBIT DETERNINATION ACCURACY

ST 2407.1 M |205.0 88 10••,1

CRT .9893 CR• -.9907 CiT -.9953

LSA 2900.0 148A 171.4 SSA 4.7

ELI 2187.3 EL2 15T,3 ALF 16.45

DIFFEREHTIAL C_RIECTIONS

• .0141 TIA -.0341 TC3 -.ttO1 BAU .5100
RD( 1.•935 RRA .4970 8¢3 -.7047 FAU .OtTSt

F_E 1.8109 IRA .4418 F¢3 -.IlSE 68_ it17

BO( •.9175 MA .4944 8¢S 1.0017 F3P -546

MID-COURIE EXECUTION ACCURACY

8ST II15.0 8ER 1583.8 865 i1,1.5

RRT ,lOll RRF .9771RTF .9588

SGB _057,t P._ .1414 R13 .8818

8G1 t_9.4 _01 581,4 THA 29.97

LAUNCH DATE _EP 15 1970 FLIGHT TIME !_.00 ARRIVAL DATE JAN 17 1971

_[LIOCENI_IC CONIC

RL 1_0.44 LAL -.00

RP 107.55 LAP 3.53

NC N.3_3 04. 57.73
Pt.ANET_ENTRIC CONIC

C3 SI.715 _ 7.11M

LNCH AZNTH IJ¢CH TIME

117.•T 1 E 45

D•.33 ll 37 3

/17.87 1 • 43

1_.33 il 37 3

117.17 l E 4_

LOL 351.74 VL t7.376 GAL

LOP 151.iS VP 3t.113 GAP

GP -75.34 ZAL iOl.Tl ZAP

DISTANCE 395.1_

-5.83 AZL 77.09 HCA 164.84 8HA 130.77 ECC .l_Otl INClt.9090 Vl 29.6i8

t.Ol AZP 10_.47 T/d. _08.33 TAP 13.17 RCA i07.12 APO 154.42 V• 35.235
17.97 (T8 3i9.14 ZAE 98.$i ETE _5.64 ZAC 24.01ETC 235.?3 CLP-1•3.23

DLA _.77 RA_ _10.98 RAD 654M;.3 MEL 13.158 PTH t.4O VHP 0.800 DPA -98.0t RAP i3S.t5 ECC 1.8322

L-| TiM[ iNJ L_T iNJ LONG INJ RT ASC iNJ A_ITH ZNJ TiME PO CST TiM INJ 2 LAT |NJ t LONG

4371.1t -iT.l? 113.713 117.33 54.81 11 4t 54 3771.7 -EE.13 1•9.O1

3174.17 -t?.lS I04.N liT.St 54.94) i 53 40 tS74.7 -22.12 98.34

4371.48 -17.87 195.70 117,53 54.81 18 48 54 5771.7 -••.13 I8•.Ol

3174.67 -17.15 104.98 |£T.3t 54.90 I 55 40 9574.7 -_.12 9tl.54

4371.98 -17.17 185.70 197.$3 54.9i 19 48 $4 5771.7 -rE.13 189.DQ

3174.17 -I?.15 104.90 IE?,_t 54.90 I 55 40 2574.7 -L_.IE 98.34

ORBIT DETERNINATION ACCURACY

ST 9787.4 M 891.8 IS 1037.5

CRT .8804 CRI -.9835 CST -.9964

LSA 3089.8 HIA 178.7 SiA 3,8

EL1 2921.7 EL2 167.6 ALF 17.47

Olirirl_ENTlAL C.al_CTl_48

TOE 3.4894 TRA .lrJO T¢3 -.6503 8/K/ .5_44

ROE t.01NtS _ .1431 R¢3 -.4158 FAU .01833

FOE i.llll IRA .4404 FC3 -.3t31 8BP 9722

BDE 3.1110 NA .10iS 3C3 .77i9 F3P -458

MID-COURI_ EXECUTiON ACCURACY

8&T L_ll.3 8G_ 1_1,3.3 8G3 130.0

R_T .1350 RRF .9459 RTF .9_78

968 5198.7 RL_ .1578 Ri3 .9818

8Gl 3149.0 SGt _05,1 THA tO.S3

162Z



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE SEP 11 1970

HELIOCENTRIC COi¢ l C

RL lS0.44 LA / -.00

RP tOY.ST LAP 3.37

RC INI.Dl4 GL 91.60

PLAN[TOC[NTR IC CON][ C

C3 79.$09 _ 6.747

LKH AZm LleCI4 TINE

$1.16 19 _ 19

181.88 I 59 $8

$9.16 la _ II

181.82 I 39 141

$e.19 18 _Hb •9

1iS.it Is 39 N

FLIGHT TINE 126.00 ARRIVAL DATE JAN 19 1971

LOL $§1.74 VL 87.349 GAL

LOP lliO.2O VP $8.094 GAP

DIP -79.96 ZAL 104.81ZAP

DIiTANCE _1.981

-5.67 AZL 75.58 HCA 167.99 SNA 130.58 ECC .19075 INC19.4214 Vl tD.ilS

2.3S AZP 1091.08 TAL 107.46 TAP 15.44 RCA 1011.97 APO 154.19 Vt 35.£tD

97.58 [TJ 303,_) Z/dE 95.81 (T[ 811.79 ZAC ID.94 ETC _O.T4 CLP-13D.SS

DLA 41.SO RA_ IAS.47 RAD IS(19.S VEL 14.0911 PIH t.S6 VlIp 10.948 DPA -99.09 RAP 188.97 [CC 8.8591

L-| TIlE INJ LAT INJ _ INJ iT ASC |NJ AZNTH INJ TIlE PO CST TIN INJ 8 LAT %NJ t LONG

4SSI.Sl -14.77 tOS.liO l_tD.lO SO.liO 10 Sl 49 _1t18.9 -19.74 19D.TS

SliD.S5 -14.7S 1011.1$ INI.1D 50.67 £ 53 53 LqilS.S -19.78 100.00

4S18.1_ -14.77 20S.SO l_14b._ SO.INI 19 St 48 $$18.9 -19.74 199.75

3SiS.S5 014.7S IOG.1S IN.19 5D.87 2 55 33 ISIS.S -19.7£ 100.00

4118.99 -14.77 tOS.DG 1_8._0 SO.G8 19 S$ 48 $919.9 -19.74 199.75
SllS.S5 -14.71 lOG.IS 1!18.19 $0.67 8 35 33 ltllS.S -19.78 100.00

DIFFERENTIAL C_tRECT:(m8

TDE 4.7417 _ .734_ TC_ -.4119 BAU .4S80

ROE .l_DlSIN_k .TSN R_S -.$4NFAU .OSlSg

FDE 1.$91i FRA .SIS| FC3 -.1111 I_P 10101

• DE 4.T4GOIRA l.OLrr_ KS .MT7 F_P -397

LAUNCH DATE SErf iS tDTO

HIEL ICCDITIElC CONIC

NL 150.44 LAL -.iX)
RIP 10?,S9 LAP 3.$9

RC 100,910 rd. 64.41

PLAIETOClDiTII ! C C_41C

C3 i31.11M VIiL 11,414 DLA

AZ14714 LNCH TiI_ L-i TIME INJ I.AT

55.89 19 47 li 411110.M -lO.OS

llM.14 8 10 I_l 3,t04.11 -10.04

ll.99 11 47 _ll 44NlO.OI -10.05

1•4.14 • 10 I_ 3,_11.11 -10.04

iS.14 111 47 _le 441410.04 -lO.OS
i•4.14 • SO I_ S_1194.11 -10.04

DI_TIAL. CCIMECT|GNI

l.lr_Hm _ I.IMW9 TC5 -.149• IIAU .L_I_£
tD£-8.69M ImA .1499 Rcs .00o4 FAU .O03#8

FI_ 1.9744 FRA .ST_S FCS -.OImO ImP 1034O

BO_ 9.4L_4 MA 1._ KS .149S F_P -ESS

NI0--CI_IIII( [_CIIRIW ACCURACY OR91T O(TEItll|lllTlClt ACCUllACV

8iT ._1854.7 8Sit t1114.1 IS5 100.1 ST $118.1 M •_J0.3 19 t94.5

.44ST lUlll r .SQI_ RTF .9797 CRT .48£S CIE6 -.9753 CiT -.9979

S_89.1 E .11115 RIS .MIL_ LSA SL_II.I' NSA 190.1 $11A 8.9

SG1 $871.9 SG_ S19.4 THA 5.4_ EL1 311_1.4 EI._ 190.1 ALF 8.65

FL|GHT T1_ 1_.00 ARRIVAL DAT[ JAN •1 1971

DISTAIiC£ 547.850

LOL SSl.74 VI. 87.$80 GAL -5.48 AZL 17,97 HCA 171.04 Si4A 130.37 ECC .18059 INC•£.3•$3 VS L_.910

LOP 19i3.41 Vii 58.097 GAP 8.iS AZP 118,08 TAL ID4.47 TAP 17.58 RCA 109.63 Alto SIS.9• V8 3S.•••
GP -89.5• ZAi_ 100.90 ZAP 94.48 ET8 870.5Q ZA_ 119.50 ETE 11_.99 ZAC 1•.30 [TC 191.05 CLP 178.99

4S,•S ILiL 850.114 RAD G|TO.4 V[L 15._91 _ •.01VHP I4.485 DPA -t_.•S ILAP 110.T0 ECC 3.1591

INJ LONG |NJ NT A9C |NJ AZNTH |NJ T|I4E PO CST 71N |NJ • LAT 1NJ • LONG

814._1 _9.81 47.79 80 5 18 40110.1 -15.37 •0_.43

1©Hi.?7 148.1_ 47.79 5 5 IS 8/1)d.1 -15.$S 10d.011

814.14 ldl.8l 47.?S 80 S 18 4040.1 -iS.S7 101.43
IO0.T_ 149.11 47.79 S 5 15 8_O4.1 -11.3l 104.OS

• 14.14 t4i.ll 47.?S ZO 5 1• 1.1 -iS.S? •09.43

ICt.77 1_11,7tI 47.79 S 5 i5 87©I1.1 -IS.3l 104.04

NID-COUilEIEvlrCUTICN ACCURACY CRBIT DEIINA/1GN ACCURACY

1iT 5115.7 _ 14J_.7 869 70.4 ST •998.1 M 1449.S 89 l_lI.S

iT -.91_IIIIM r -.180ITF .9955 CIt7 -.9900 CRS .IS4 ClT -.l
_klSS.l_ -.1497 fl15 -.l_lG9 LSA 5579.9 _A 191.1 iS& 1.9

SGI $385.1 I 5ttS.I THA 15#.51 ELI 3119.l ELi 18•.1 ILl ISS.S8

LAUNCH DATE 9EP 15 1970

H[LIOCENTRIC CONIC

RL 150.44 LAL -.OD

RP IO?sill LAP 3.39

RC 103.11_ r,4. Si.t•

PLAli[TOC[NTIEIC CONIC

C3 •lS.O_4 _ il.ll3

LNCN AZMTH LNCH TIN(

ST.T9 1t If 6

11_.11 • •5 53

57.71 19 17 6

1L_1.81 • iS SS

IT.T9 19 IT 6

llt.li t 15 IS

FLIGHT TIN[ 130.00 ARRIVAL DATE JAN •_ tOIl

DISTANCE $79 .tel

LOt. 3SI.T4 tL 87.899 GAL -5.tS AZL iS.D1 ttCA ITS.it SM& 130.15 ECC .leO•O |t_33.9943 Vl •1.919

LOP 169.70 Vl $6.037 GAP i.90 AlP 18S.94 TAL 805.86 TAP 19.•0 RCA 109.70 APO 153.61 V8 3S.•lt

_P -T9.11 ZAL 99.91 ZAP 14.T6 ETI Eli.iS Zdll Tl.S9 ET( 11•.18 ZAC 8.97 [TC 197.11 CLP 119.04

DLA 41.69 91_ 8SD.DT DAD 9STS.T _II_L I0.1S8 PTH 5.15 VI4P •1.938 DP& -54.#0 RAP 99.77 ECC 5.4909

L-| TIN| INJ LAT INJ L(_iG INJ RT A_C |NJ AZMTH INJ TIN| F_ CST TIN INJ _ LAT INJ _ LONG

4TIO.TO -4.11 tIT.T9 111.•8 4i.$5 80 _ 17 4110.7 -9.57 818.15
• - o$1149.1_ -4.87 117.81 1il.87 48.55 $ 81 81 •846 $ 9 59 111.9•

4TIO.TO -4.81 817.79 tit .81 46.55 _ _r, 87 4110.l -9.5l 111.15
• - o_.19 -4.87 liT.iS 111.8# 48.$5 S •1 81 •14i 3 9 56 ill.it

-- o4TIMB.TO -4.19 ttI.Tl t41.88 46.SS tO _UI •? 4110.? 9 57 •1•.15
. -- o_M48.19 -4.•7 117.85 1iS.ST 48.55 3 •1 •1 8848 $ 9 54 111.9t

O IFF(I(NT IK, C,(_tR(Cl IH

TD( $.OiOe TRA •.09117 TC5 .0014 BAU .$708

R0(-1.9041 RILi-t.3437 R¢5 -.0973 FAU-.OOTiS

FOE I.?li• FItA .7S?O FC5 .O_l MP 10404

liD( 9.3047 MA S.119S K5 .0_75 F_P -197

LAUNCH DATE 9EP 15 1970

HEL IO_(NTII I C C_41C

RL 110.44 LAi. -.00 L01, S!11.74 VL

RP 107.94 LAP S.S9 LOP 11HII.94 Vii
RC 10S.48• GL _4.7S G_ -¢1£.S9 ZAL

PLAMETGC[NTN l C CONIC

C3 re.los _L ffI.MO

AZNTH bNCH TIN|

74.1_ 81 7

10_1.08 1 • _0

74.1HI 81 7 I_1

IOS.O_ 1 • 30

11D.OO S 19 •1
lID.DO 0 1 1

D1FFENENT IAL _TICl_

TDE-£.1191 TP.A S.INI4_ TC5 -.OSSS 8AU t.4718
RD-IS.L_O_ Nl_9._411 I_S -.8074 FAU-.0594_

FDE e,$701 F•A S._ll7 FC5 .0997 BEP 9558

SO•IS.ill6 B•A 1.4TO_ 9C5 .8141 FDP -lit

Ml_ EXECUTICN ACCURACY CRBIT D(T(RNINATION ACCURACY

8iT 1_87.0 8DR $14_.9 SG5 S0.1 ST 1059.9 M 5005.0 96 1131.1

NiT -.911T R_ r -.fl RTF .9709 CRT -.9_ CRS .fl79 CIT -.995E

$GB _478.4 R_S -.1099 RtS -_9_811 LSA 3377.£ N$A 1_.9 9SA 1.8

IGl 5440.E I1_ 515.11 THA 118.P6 ELI 31118.5 I[1.._ 1411.4 ALF 10D.•4

FLIGHT TII4E 158.00 ARRIVAL DATE JAN •5 1971

DISTMICE 578.789
87.8_i G_ -4.1MI _ iT.IN! _ 17i.111 SMA 189.11 ECC .1781_! INCit.DI99 Vl _9.91D

M.O0_ GAP 8.9l AZP IS1.N TAL 803.Sl TAP iS.tMI RCA ll_I.SII APO 1SS.ll V• SS.•O7
99.41 ZN I 91.7S ETI llll.45 ZAE 59.4• [TE 107.041 ZAC 14.M ETC •11_.49 CLP 9S.DD

• - . .DLA 51.76 RAIL !110.19 RAD ISIS.8 V[L $1.577 PTH 3.47 VHP $7 _ DPA 38 41 RAP 91.SS ECCIS •OG•
L-| TXNE XNJ LAT |NJ LONG |NJ RT ASC |NJ AZMTH |NJ T|N[ PO CST TIN INJ • bAT INJ • LONG

4i74.17 -.OS 1_,_7 170.14 58._4 _ 85 _8 _374.9 -4.89 199.37

_M_.117 -.OS 149 95 17D.15 58.14 8 10 11 _ 7 4 •3 ISI.SS

4174.117 -.05 199.77 170.14 ll.14 li _ _ 3074 9 4 IS 199.37
• - o_t_.t? -.OS 1115.1_ IT0.13 56.P_l i 10 11 31_ 7 4 85 151.55

3481.111 -11.$7 1133.45 SIT.iS $7.14 4 hi I_ L_lli.l -iS.ST li3.1_i

1.55 11._ 158.8S ll_.Ol Sl.Sl 1 8 41 _41_.4 6.13 itS.iT
tlD-/ICUTIi ACCUR&CT ORBIT DETERIIINATION ACCURACY

SiT $47.4 8_ 5ll_.l SG5 S8.5 ST llI.l M _SII.S 111 1139.9

RItT .SD_iiRI8 r -.9913 flTF -.6198 CRT .9410 CRS ._HIS CST .9319

_lI,O_ -.M_ RIS -.IHiS7 LSA 5049.6 _lA 179.• S11A 1.7

SG1 SITS.3 Ill 598.9 THA 88.74 ELl •6§9.9 (l_ 199.5 ALF 79.39



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SEP 15 1970

_[LIOCENTRIC CON|C

RL 150.44 LAL -.00

RP 107.96 LAP 3.17

RC 107.7i5 GL o52.51

PLAN[TOCENTRIC CONIC

C3 1_15.91_ VI4L 11.319

LNCH AZMTN LNCH TII4[

18.05 4 3 10

191.95 14 51 12

18.05 4 S 10

191.95 14 51 12

19.05 4 S 10

191.9S 14 51 12

FLIGHT TIN[ IS4.DO ARRIVAL DATE JAN 27 1971

DISTANCE 319.411

LOt- 351.74 VL IT,It1 GAL -5,59 AZL 1|1.99 H(A 181.17 SNA lt9,ll [(( .1847l l_i4.illl Vl Zl.ll!

LOP 115.19 VP 57.R71 GAP 4.53 AlP tS.IS TAL EOS.i7 TAP Zi.5$ RCA 105.44 APO 153.90 V2 3S.199

;P 59.87 ZAL 95,99 IMP 94.01 ETI 179.80 ZN[ lS.49 [TE 213.iS ZkC 13l,$9 ETC 274.90 CLP 97.98

DLA -74.17 RAL Z15.18 RAD 1571.9 V[L 15.274 PTH S.SO VHP 40.t10 DPA 81.09 RAP 70.15 ECC17.2249

b-| TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIR PO CST TIN INJ t LAT INJ 2 LONG
2448.$9 -.SG 80.54 145.2T lt4.17 4 48 S$ 1848,4 7.33 78.77

ITZ.11 -.35 tlS.S4 145.30 164.17 19 Z 24 72.1 7.84 EIS.TI

2448.$9 -,El 80.$4 145.27 1M.17 4 45 58 1648.4 7.33 79.77

678.11 -.35 285.54 145.30 1td.17 15 Z 24 72.1 7.14 281.79
2448.19 -.SG 80.14 145.27 114.17 4 45 58 1848.4 7.SS 78.77

172.11 -.3S 285.54 145.30 144.17 15 E 24 72.1 7.14 ESS.TI

DIFFI£RENTIAL C(NI_CT|ON$

TO( 5.7159 111A .7701 TCS -.OIGE BAU S.O01D

RD-14.TODI RRA .1759 2CS .2079 FAU-.O45DE

FOE-S.ITO0 FRA .0491 FCS .04DE BSP 9790

90E15.7797 MA .7997 BCS ._77 FSP -169

LAUNCH DATE _P 15 1970

H(LIOCENTR IC CONIC

RL 190.44 LAL -,00

RP 107.99 LAP S._l

RC 110.049 61. -Ill.51
PLAN[TO¢IrNTR | C CGNlC

C3 309.914 _ 17.104

LNCH AZNTH UGCH TIN[

11.45 O 17 19

114.55 11 51 31

11.45 D ST 19
194.55 11 51 ]9

11.45 O S? 18

110.55 11 51 lid

D I FFI_I[NT 1Jd. CCmI_CTIN
TDE -.1441 YNA .19_ TCS -.0£19 BAU

RD_-9.1118 NNA-I. 1584

FD_-1.544D FRA -.1141

l.l_5 8mA 1.5709

NZD-COURIM[ EXECUTION ACCURACY ORBIT D[TERI41HATION ACCURACY

8GT 1309.1 VAt Ir989.£ $GS 54.8 ST 1054.8 M _84.4 89 2050.1

RRT -.9000 RRF .9991RTF -.8920 CflT -.9872 CRS-I.0000 CST .989S

$C_ 31r98.1 fl_ -.0148 file .9957 LSA 1525.3 NSA 192.2 $9A 2.3

SG1 3215.S SG2 528.2 THA 112.12 EL1 2879.9 EL2 156.7 ALF 111.28

FLIGHT TIME lS1.00 ARRIVAL DATE JAN L_I 1971

DISTANCE _14.549
LOL 151.74 VL 27,199 GAL -5.17 AZL 11rS.59 HCA 185.75 _4A 1_9.45 ECC .18105 INC35.1878 Vl L_.918

LOP 171.43 VP 17.939 GAP 4.51r AZP 54.5§ TAL ZOS.91 TAP _9.71 RCA 105.48 APO 1SS.S8 V2 SS.189

GP 78.19 ZAL 94.47 ZAP 97.07 [T$ 181.91r ZNE 82.59 ETE 248.08 ZAC 154.16 ETC 269.79 CLP I21.48

DLA -71.94 RAL 11_.11 RAD IS71.8 VEL L_.765 PTH 5.19 VHP _.8_ DPA 77.43 RAP £55.10 ECC 1.1001

L-I TIME INJ LAT INJ LGNG INJ RT A6¢ INJ AZI4TH INJ TIN[ PO CtT TIN INJ 2 LAT INJ 2 LONG
L_49.53 5.44 91.07 95,8_1 189.89 1 18 48 1799.5 lS.52 1_.04

5999.59 5.81 219.45 91.99 189.89 lS _9 19 SESS.E 15.52 £59.43

Ir_.53 5.1_ 85.07 IrS.IHi 169.89 1 16 48 1769.5 11.52 I_.94

5999.59 5.85 259.45 95.81r 189.89 lS Ir9 19 5259.8 13.12 £59.45

Ir_.53 5.M 83.07 95.96 169.89 1 16 48 1789.5 lS.St 1_.04

5199.$9 5.89 259.45 95.81 169.89 13 29 19 51r59.8 lS.S£ £59.43

HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

.SSOS SET 48S.4 _ SIBS.2 8GS 64.4 ST 296.1M 2191.5 95 1049.0

RCS .1810 FAU-.O0600 RRT -.2841r W .9953 RTF -.1956 CRT .7295 CRS -.9985 CST -.7992

FCS .0111 8_P 11204 SEB 3722.4 P_S -.0953 RXS .9949 LSA EGES.O MSA _.9 9SA 1.4
BCS .lSlr9 FSP -EO0 SG1 1995.4 SEE 445.9 THA 92.08 EL1 2409.1 EL2 201.7 ALF Ikl.O2

LAUMCH DATE $EP 15 1970

_[LIOCENTRIC CONIC

RL 110.44 LAL -.DO

RP lOT.?t LAP S.SO

RC 111.S!4 GL -94.35

PLANETOCENTRIC CONIC

CS 154.420 VI_ 11.DIM

LNCH AZNTH LNCH TIN[

14.20 O O 19

165.10 11 S 41

14.20 O O 18

195.80 11 S 49

14.t0 O O 18

19S.80 11 S 49

DIFFERIrNTIAL _RECTION$

TDI[-S.5496 TRA-1.3598 TC3 -.1208 BAU ._2_9

RD( -.SRST RRA -.7491 RCS -.0304 FAU .00811

F02-1.0014 FRA -.5570FC$ -.OSST B_P 12108

80( 5.31_S BRA 1.5494 BCS .1249 FSP -EG8

FLIGHT TIM( 158.00 ARRIVAL DATE JAN $1 1971

DISTANCE 400.057

LOL 351.74 VL 27.147 GAL -4.89 AZL 112.75 HCA 168.18 SHA 129.18 ECC .18484 INCtt.TSO5 Vl 29.918

LOP 179.87 VP $7.801 GAP 4.72 AZP IT,SO TAL 202.57 TAP 51.15 RCA 105.50 APO 153.05 V2 35.179

GP 78.71 ZAL 99.17 ZAP 101.14 2T8 97,78 ZAI[ 92.89 ETE 182.25 ZAC 161.2R ETC 229.39 CLP 170,74

DLA -77.S5 RAL 178.24 RE 6§70.4 V[L 15,991r PTH 2.82 VHP 1S.EtS DPA 66.59 RAP 250.12 ECC $.2123

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH [NJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
tEST.80 14.01 80.01 tS.OS 167.13 O 17 SE 1657.8 21.88 71,$8

$755._i 14.09 259.18 98.07 187.13 12 89 24 SEES.7 21.98 287.99

21r17.80 14.09 80.01 81.05 187.11 O 37 18 1617.8 21.88 70.58

5715._i 14.09 259,18 83.07 19T.19 12 S9 24 5115.7 21.88 257,86

tlrST.80 14.09 80.N IS.OS lS7.11 O 17 16 1857.8 21.88 70.58

STSS._ 14,0_ 259.18 85.07 127.11 12 39 24 1115.7 21.10 257.99

HID-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCUNACY

SET 1521r.2 89_ 172S.8 8GS 83.5 ST 1898.5 SGq 571.8 88 751.2

RRT .941rE RRF .9181 RTF .9917 CRT .8516 CRS -.7995 C$T -.9984
SGB 3921r.3 P_ -.llrG2 RlS .9907 LSA _098.3 NSA 115.6 9SA 1.0

SG1 581r?.S _ 51_.4 THA 15.28 EL1 1957.E EL2 SO8.7 ALF 14.49

LAUNCH DATE _I[P 19 1970 FLIGHT TIN[ 140.00 ARRIVAL DATE FEB E 1971

N[LIOCIrNTRIC CONIC

RL 150.44 LAL -.0_ LOL S11.74 VL Ir7.10_ GAL

RP 107.75 LAP S.2I L_P 191.10 VP $7._ GAP

DISTANCE 405.m
-4.69 AZL 106.36 HCA 191.62 SNA 128.91 ECC .18510 INC19.5775 Vl 29.918

4.98 AZP "/'5,1M TAL 201.S0 TAP SE.92 RCA 105.05 APO 15£.77 V2 35.109

RC 114.Sg_ GL -49.89 GP 75.71ZAL 101.55 ZAP IDS.U ET6 8S.21r ZAE 99.86 ETE 150.70 ZAC 182.57 ETC EIG.SE

PLAN[TOC(NTNIC CONIC

CS 74.659 V_. 8.841DLA -74.95 R/d. t81r.$7 RAD 15N.S V[L 14.000 PTH t.55 VHP 11.505 DPA 58.21 RAP _49.58

LNCH AZNTH LJGCH TIN[ L-I TIN[ INJ I.AT

17.18 O 50 39 E107.44 _.13

19t.M 11 It 19 5@19.1t _ir.lS

17.11 O SO 31 2t07.44 _.15

111.84 11 L_ 19 5115._ L_.15
17.1l D 30 31 £107.44 L_t.15

191.84 11 L_ 19 5615.66 E12.15

DIFFERI[NTIAL CGi_II[CTIGN8

TDE-2.7DIO T_A-1._481 TCS -.491rt BAU .4989

RD[ 1.0801 NRA .0717 RC5 .0815 FAU .01838

FDE-1.1175 FRA -.$714 FC5 -,2152 B8P 12585

BOE _.9154 ERA 1.3900 BCS .4999 FSP -354

CLP-193.79

ECC 2.2267

INJ LGNG INJ RT ASC INJ AZ14TH INJ TIN[ PO CST TIN 1NJ 2 LAT INJ £ LONG

76.04 N.O6 165.72 1 5 47 1507.4 29.78 75.99

Ir50.05 86.10 185.72 12 55 S5 S015.7 29.79 255.99

76.04 81.08 185.72 1 S 47 1507.4 Ir9.78 79.89

IrSlr.O5 INS,tO 185.72 12 55 55 S015.7 29.79 259.89
78.04 _.06 185.72 1 5 47 1507.4 29.70 73.99

259.05 t1.10 185.72 12 55 55 5015.7 29.79 255.89

MID-COURtI[ EXECUTION ACCURACY OR81T DETEI_41NATION ACCUNACY
SET 5974.5 8CAI 795.t 5G5 t08.7 ST L_DTO.5 SR 719.4 18 789.0

RRT -.1109 RRF -.7991RTF .9812 CRT -.9028 CRS .9592 CST -,9879

SG6 40dS.l RL_ .1612 RlS -.9842 LSA 2509.0 148A S09.7 8SA 2.9

5G1 4007.9 8DE 547.0 TMA 172.51 EL1 2171.8 EL2 295.5 ALF 142.28

1624



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970 )

LAUNCH DATE $EP 15 1970

I4[LIOC[NTRIC COMIC

RL 110.44 LAL -.DO

RP 10T.Tt LAP 3.10

NC 156.871GL -58.87

PLAI4[TOCENTRIC COMIC

C3 4t.SQO VI4L t.594

LNCH AZNTH LNCH T|_
20.II I It 50

tit.B4 11 51 48

t0.18 I IZ $0

159.84 11 51 48

80.1t I 11 30

FLIGHT TIME 142.00 ARRIVAL DATE FEB • 1971

DISTANCE 411.01MJ

LOt. 351.74 VL iT.OlD GAL -4.41 AZL tOZ.(NI NCA 194.74 IMtA 128.14 ECC .18559 INCtE.4591 Vl £R.618

LOP 18G.14 VP 5T.827 GAP 5.ES AZP 77.74 TAL £00.01 TAP 34.80 RCA 104.77 APO lS£.59 V£ 55.151

GP S7 15 ZAL 105.45 ZAP 110.ES ITS 5S.91 ZA[ 105.£5 ET[ 145.80 ZAC 110.40 [TC £E7.31 CLP-155.55

DLA -Tt.33 RAL 111.51 RAt ISIMI.t V_L 15.081 PTH Z.St VHP 9.439 DPA 51.84 RAP 844.07 ECC I.TtSD

L-I TIN[ INJ LAT INJ I.GNG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ £ LAT INJ £ LOi_

INS.M 18.$8 71.81 51.$0 159.T8 1 45 45 1505.8 _.04 U.tl

5Sit.M D.58 851.50 51.$5 159.78 15 15 45 4918.6 _J.05 855.50

iNS.e• t0.S8 71.15 91.30 tie.T@ 1 45 48 1515.8 N.04 88.84

551i. M •0.98 8H.SO 51.55 151.78 15 15 45 4918.1 N.05 155.50
I_oU 8_.58 71.81 91.30 150.78 I 45 48 1505.8 5Q.04 _.84

159.84 11 51 48 5510.M 8_.58
DI_NTIAL CGNIECTION8

_-8.Stlt TR&-l.1407 TC3 -._Nm 8UUJ ._q_J

1.t053 RRA .ITII3 0C5 .2570 FAU .01NI45

IrD[-S.EtSt FRA -.3108 FC3 -.4_J5 BlIP 1•808

810[ 8.'_J41 MA 1.11k54 BC5 .STSt FSP -448

LAUNCH DATI[ _[P 15 1970

H[L IO_rNTRIC CONIC

In. 110.44 bah -.00

RP 107.1_ LAP 5.15

NC I19.1N 41. -S4.N

PLA/GTOC[NTN I C C_NIC

C3 34.0_J _4b 5._

INCH AZNTN U¢CH TIN[

rJ.3o I 53 44

t_J.70 it 10 44

Lr$. 50 I 53,14

158.70 18 19 44
f_.$O I 53 44

858.50 91.55 158.78 15 •5 45

NID-C,_JIII_ E_CUTION ACCURACY

8GT _HI70.4 8411 1181.3 SG5 157.8
NNT -.t7g4NNF -._81 RTF .9703

SCAI 4150.8 I1_1 .1904 R15 -.9774

SG1 4101.8 IMP• 541.4 THA 185.38

FLIGHT TIN[ 144.00

DRSTANCE 417.847

LGL $51.74 VI. L_r.Oell GAL -4.17 AZL 100.1_ HCA 197.89 SNA lZ11.57 ECC .188•5
181.57 VP 57.788 GAP 5.55 AZP 80._8 TAL IN.El TAP 38.71 RCA 104.48

64= 81.81 Z_L 104.75 ZNP 114.85 ET3 S5.88 ZN[ 109.58 ET[ 14•.T0 ZAC 1_S.75

DL_ -88._ 8L_L I_J.N 8L_D _.4 _L 1•.491 PTH 8.•8 _q4p 8.188 SPA 44.99

L-1 TIN[ INJ LAT INJ LONG INJ RT AJ_ INJ AZ14TH INJ TIN[ PO CtT TIN

1J0_.7_ 53.811 85.84 95.84 155.38 8 •S 88 1505.7

5440.71 55.30 854.15 15.88 15S._8 15 SO •5 4840.7

1t_1.73 55.•0 85.83 5S.84 155.51 • •5 •8 1303.7
$440.71 55.SO •$4.15 15.84 155.38 15 50 •5 4840.7

1_.73 55._ 85.8_ 15.84 155.38 • •S •8 1305.7
IS_.70 18 10 64 S_0.71 33.50

DI_IAL CONII[CTION_

TI_-I.LIHH) 111A -.1_711 TC3-1.450• BAU .7034

ND[ 1.114_ NRA .151_J RC5 .4174 FAU .03340

VD[-I.4L_4 FRA -.5179 FC5 -.834t Blko 1_0_5

BO_ 8._7 8_A .9/t95 BC5 1.5171 FSP -558

• $4.15 !_.110 IS5.38 13 50 •5

4918.t _41.05 855.$0

ORBIT D[TERNINATIOM ACCURACY

ST _78.9 M 1045.9 OS tO_.t

CRT -.H15 C_8 .IH_5 CIT -.tRYt

LSA •854.t NSA •71.0 EtA 5.5

ELi 2477.8 EL_ •53.8 ALF 15_.71

_IVAL DATE FEB t 1971

INC10._64 Vl L_.tlt
A_O 15•.•t V8 35.247

ETC _3_.33 CLP-IS£.t8

RAP _.35 ECC 1.5705

INJ • LAT INJ £

40.41 11.88

40.50 850.19

40.4t 81.88

40.50 •50.19

40.49 tl.88

4840.7 40.50 •SO . It

GRBIT DETERNINAT|ON ACCURACY

5T •508.5 M 10J0.0 _ 887.4

CRT -.1751 CR5 .8873 CST -.8818

LSA •895.8 NSA •48.t SSA 4.8

EL1 87•0.8 EL8 818.8 ALF 156.01

NID-COURtEEX[CUTION ACCURACY

88T4010.1 8_R 1_.0 8G5 185.5

NRT -.5017NNF -.0715 RTF .88•3

_G1|4•11.8 RLv_ .•iN R15 -.9707

891 4171.0 SG2 5•5.0 THA 185.92

LAUNCH DATE SIP 11 1970

HELIOCENTRIC CONIC

RL 150.44 LAL -.00

RP lOT.RE LAP $.DS

RC 181.40• G_ -SO.4t

PLAN[TOCENTIt|C CONIC

C5 _.9T? V_. 5.195

LNCH AZMTH LNCH TIRE
tt.S8 8 51 55

159.41 18 43 48

t_.5• 8 51 55
lS9.40 18 4_ 41

it.5• 8 31 53
lS_.41 18 45 44J

FLIGHT TIME 145.00 ARRIVAL DATE FEB 8 1R71

DISTANCE 483.851

LOL 551.74 VL 85.DBT GAL -5.95 AZL 98.10 HCA 801.07 5NA 188.10 ECC .18701 INC D.SOtt Vt 89.418

LOP 198.60 VP $7.748 GAP S.tS AZP 8E.08 TAL 197.55 TAP 38.98 RCA 104.14 APO 158.05 V8 55.156

GP 58.41 ZAL 105,51 ZAP 119.85 ET5 SE.S9 ZAE 115.15 ETE 145.57 ZAC 15_.70 [TC 848.57 CLP-158.19

DLA -88.tS RAL E07.77 R_D 8588.1 V[L 18.188 PTH E.18 VHP T.595 DPA 59.89 RAP 841.81 ECC 1.4590

L-| TIME INJ LAT |NJ LONG INJ RT AtC |NJ AZNTH INJ T|N[ PO CST TIN INJ 8 LAT INJ 8 LONG

1888.48 58.51 50.04 _H).51 150.7• 5 • 81 1••8.4 43.57 55.10

5384.88 58.51 tSl.15 H.35 150.78 14 15 30 4784.7 43.38 849.87

18_8.4• 58.51 60.0_ 99.31 150.T8 5 8 81 1•88.4 45.57 55.10

5584.88 34.51 951.8_ H.55 150.78 14 13 50 47114.7 45.58 241.87

1880.41 38.51 S0,N _H).51 t50.7• 3 • 81 1•18.4 43.57 55.10

5384.88 58.51 851.8_ H.55 150.7• 14 15 50 4784.7 45.51 Z4t.87
DIFFERENTIAL CORRECTIONS

TD[-8.54_)8 _A -.tMt TC5-8.0511 OAU

RD[ .9771 NRA .1080
FI_E-I.4R_J F_A -.8817

BOE t.StNkJ B_A .8850

LAUNCH DATE SIP 15 1970

HEL IC_ENTRI C CONIC

RL 150.64 LAL -.00

RP 107.80 LAP 8.88

RC 1£3.040 GL -4t. St
PLAI_TGC[NTII 1C COMIC

C3 81 .l_l VI4t. 4.851

LNCH AZNTH LNCH TIN[
L_R.TS 5 7 8

tSO.•S 13 4 t

Rt.T5 5 7 8

110.£5 15 4 9

tR.Y5 5 7 •

NID-COURIME [X[CUTI(_4 ACCURACY

• 7588 5iT 41£7.8 SCAt 1•1MI.8 8G5 195.5
RC_ .5584 FAU .05157 RRT -.01•TRRF -.tTtS RTF .1579

FC5-1.•84• 08P 15549 _ 4517.08£_ .1_58 R15 -.88St

BC$ •.1858 FSP -857 St1 4•08.• SC_ 4M.0 THA 164.14

FL|r_I'IT TIN[ 141.00

0;$TKE 4•9.R51

LOL 551.74 VL Ll_._lS GAL -5.87 AZL ST.•• HCA L_04.•5 SNA 1•7.88 ECC .1_790

LOP IB5.85 VP 57.707 GAP G.10 AZP 55.41 TAL 188.87 TAP 40.58 RCA 105.80

GP 51.51 ZAL 105.73 ZAP IL_J.47 [TS 51.49 ZAE 118.01 ETE 145.84 ZAC 148.75

DLA -M.10 RAL •14.75 PAD 8587.9 V_L 11.951 PTN 8.15 VHP 8.874 DPA 34.11

L-| TIRE INJ tAT INJ LONG INJ RT ASC ZNJ AZMTH INJ T|N[ PO CST TIM

1715.78 N.S• 54,17 101.18 148.0_ 5 _ 87 1195.8

5544.$8 _MI.55 •49.55 10_,00 148.0_ 14 S3 15 4744.6

1785.78 _MO.5• _.17 101.18 148.08 $ _ •7 1165.8

5344.58 _.S5 •45.55 10_.00 148.N |4 55 13 4744.9
1715.78 M.5• $4.17 101,1NI 148.08 3 5¢1 87 118S.t

150.15 13 4 9 5_44.58 _0.55

D1F_I[Nk'NT l A_ CCNt[CTIONJ

1_[-8._ T_A -.MS TC_-•._5 J_U .7J55

ND[ .O94N| liRA .059_ RC3 .858T FAU .04400
Ir1_-1.4184 IrRA -.2717 FC5-1.7814 08P 13600

tOE 8.5415 MA .TLq_ tC5 •.744• FSP -?OS

841.$5 108,00 148.88 14 55 15

ORBIT DETERNINATIOM ACCURACY

ST 8915.4 SR 10811.5 $6 10411.0

CRT -.9981CR8 .ttR8 CBT -.ttOZ
LSA 5077.t 149A 8•1.5 $$A 5.1

EL1 88tl.4 EL8 190.8 ALF 158.19

ARRIVAL OAT[ FEB 10 1971

IN(: 7.•1S1 Vl 8•.lib

AI_) 111.85 V8 55.184

[TC 849.43 CLP-158.SR

RAP 840.5t ECC 1.5559

INJ 8 LAT INJ 8 LONG

44.99 48.88

45.00 843.88
44.99 48.80

45.OO 245.88

64.tt 411.80

4744.6 45.00 845.tt

ORBIT DET[RNINATION ACCURACY

ST •751Oo• M 1051.8 SS 1070.5

CRT -.t_lt CRt ._M CST -._903

LSA 5157.5 NSA 80_.4 $$A _.8

[L1 2970.0 EL• 187.9 ALF $59.98

NID-COLNU_ LrxIrcuTION ACCURACY

IIGT 4•11_.• 84NI 14_t.5 _45 815.8

liT -.0144J NRF -.97tS RTF .9534

8CAR 42108.3 _ .L_80 R15 -.9805

841 4550.7 SC_ 47_.8 THA 165.11
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE $EP 15 1970 FLIGHT TIN( 1SO.DO ARRIVAL DATE FEB lZ 1971

HELIOCENTRIC CONIC

lb 1S0.44 LAL -.DO

RP 107.98 LAP I.EE

RC 185.918 GL -48.87

PLANETOCENTRIC CONIC

C3 18.848 VtDL 4.t7E

LNCH AZNTH LNCH TIN(
38.95 3 39 48

14T.0S 13 tl 55

3£.9S 3 39 48

147.0S 13 81 3S

3t.OS 3 39 48

147.OS 19 tl 35

DISTAI_E 435.802

LOt. $51.74 VL E6.903 GAL -3.41 AZL H.tl HCA 107.45 8NA 127.54 ECC

LOP 19S.OS VP 37.885 GAP I.$8 AZP 84.48 TAL 194.98 TAP 42.41 RCA

GP 47.11 ZAL 109.42 ZAP 121.38 (78 50.83 ZAE 118.32 ETE 147._6 ZAC

• 18890 INC 6.2134 Vl 29.818

103.44 APO 151.63 V2 35.112

145.03 ETC 249.tl CLP-153.09

RAP 240.5? ECC 1.3005

INJ 2 LAT |NJ 2 LONG

49.69 41.89

45.67 240.91

4S.66 41.89

45.67 E40.81

4S.DD 41.99

45.67 240.81

ORBIT DETERNINATION ACCURACY

ST 2842.5 M D57.4 $8 1065.9

CRT -.9008 CRS .9097 CDT -.9899

LSA 3177.8 NSA 194.4 88A 7.4

EL1 2995.8 EL2 148.3 ALF 161.97

DLA -81.58 R/_ 221.08 RAD 9587.7 VI[L 11.817 PTH 2.08 VHP $.$54 DPA 29.41

L-I T|ME INJ LAT INJ LONG INJ RT ADC INJ AZNTH INJ TIME PO CST TIN

1718.45 $9.QG 48.39 104.18 141.58 4 8 21 1112.4

5317.12 38.81 247.S0 104.t0 141.57 14 50 12 4717.1

lY1£.4S 38.90 48.39 1(34.19 141.58 4 8 21 1118.4

5517.12 39.81 247.S0 104.|0 141.57 14 SO 12 4717.1

1718.43 39.10 48.39 104.19 141.58 4 D 81 1518.4

5317.12 39.81 247.50 104.t0 141.57 14 SO 18 4717.1
DIFFERENTIAL CORRECTIONS

T_-t.0842 TRA -.GOD2 TC3-$.3052 BAU .8257
ROE .TSSG RRA .01M RC5 .?2DD FAU .0473T

FDE-1.4001 FRA -.0843 FC3-8.8478 8SP 13981

DOE 8.2030 MA .GQ55 8C3 3.3842 FSP -763

MID-COURSE EXECUTION ACCURACY

SET 4380.0 I_R 1148.1 803 233.4

RRT -.9188 RRIr -.9754 RTF .9508

808 4498.4 R83 .83?9 fl13 -.9587

SG1 444Q.1 502 448.3 THA 166.25

LAUNCH DATE SEP 15 1970 FLIGHT TIN( 1§_.00 ARRIVAL DATE FEB 14 1971

HEbIOCLrNTRIC CONIC DISTANCE 441.710

RL 150.44 LAL -.00 L(_ 5S1.74 VL L_.89Q GAL -3.14 AZL 8S.41 HCA 210.64 SMA
RP 107.97 LAP 8.73 LOP_02.87 VP 37.(_J_5 GAP 8._J AZP 8S.55 TAL 193.63 TAP

RC 129.198 64. -99.33 GP 43.18 ZAb 104.64 ZAP 130.94 ET8 50.89 ZAE 1_3.19 ETE
F_AMETOCI_MTIRIC CGNIC

C3 15.91r_ VI41L 3.947 DLA -58.74 RAL L_8.88 RM) 9597.8 .VI[L 11.717 PTH E.09 VHP 6.516 DPA 25.16 RAP 240,50 ECC 1.2016

LNCH AZNTH iNCH TIME L-I TIN( INJ LAT INJ lONG INJ RT kEC INJ AZI4TH INJ TIN( F_ CST TIN INJ 2 LAT INJ 2 LONG

34.11 4 10 52 1643.9Z 3tl.98 48.82 I06.ZI 137.38 4 30 38 1064.0 45.82 $S.49

143.DD 15 39 44 S81MI.87 39.99 245.80 100._3 137.37 15 S 4 4899.9 45.63 238.47

)G.11 4 10 52 1¢145.87 39.98 42.1_ 1DO.IS 137.38 4 38 38 1060.0 43.D2 35.49

143.89 13 39 44 $89tJ.87 _J.99 249.80 109.23 157.37 15 S 4 4899.9 45.63 238.47
39.11 4 10 S2 1145.97 _H}.INI 42.82 108.tl 157.58 4 58 38 IOEN_.O 45.62 35.49

145.89 13 3444 9299.87 39.99 245.80 100.23 137.37 15 5 4 4699.9 4§.63 238.47

DI_NTIAL COIWECTION8 NIO-COUIE[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TDE-1.9378 1114 -.4845 TC5-3.Jk033 BAU .8535 SGT 4_8|.5 _ 1070.9 _3 848.9 ST 88#3.1 M 874.8 SD 1027.0

RD_ .9109 RRA -.0155 RC3 .7878 FAU .04952 RRT -.9149 RRF -.9708 RTF .9464 CRT -.9877 CRS .9999 CDT -.9090

IrDE-1.30_8 FRA .0154 FC3-8.8974 BSP 14285 _ 4554.0 RL_ .8_48 R13 -.9585 LSA 3142.4 NSA 185.2 SSA 0.8

1104[ t.0503 BRA .4838 BC3 4.0172 FSP -807 SGI 4934.3 SG8 4L_.7 THA 167.41 EL1 2972.8 EL2 151.3 ALF 165.00

127.25 ECC .19002 INC 5.4057 Vl L_.818

44.28 RCA 103.07 APO 131.43 V2 35.099

149.37 ZAC 141.67 ETC 251.38 CLP-153.99

LAUMCN DATE 6EP 15 1970 FL1GHT TIN( 154.00 ARRIVAL DATE FEB 16 1971

HELIOCENTRIC CONIC

RL 150.44 LAL -.DO

RP 108.01 LAP t.D4

RC 130.397 GL -35.1M

PLAHETOCENTRIC CONIC

C3 14.802 VI4L 3.T6D

LNCH AZNTH LN(H T|NE

39.23 4 40 4T

140.77 13 50 2

31.23 4 40 47

140.77 13 50 2

5_.23 4 40 47

140.77 15 SO 2

DISTANCE 447.704

LO_ 351.74 YL 28.619 GAL -2.87 AZL 94.74 NCA 213.84 SMA

LOP 205.49 VP $?.580 GAP 8.94 AZP 88.08 TAL 192.28 TAP

GP $8.89 ZAL 103.42 ZAP 134.28 ET8 49.83 ZAE 1_1.81 ET(

128.97 ECC .1912_ INC 4.7376 Vl 29.618

48.12 RCA 102.69 APO 151.25 V2 $5.086

151.47 ZAC 138.87 ETC 255.00 CLP-155.02

DLA -58.17 RAL 232.23 RAD 8587.8 V_L 11.844 PTH 2.04 VHP 8.183 DPA 21.33 RAP _40.91 [CC 1._337

L-I TIME INJ LAT INJ LONG INJ RT ASC _NJ AZNTH INJ TIME PO CET TIN ZNJ 2 LAT INJ 2 LONG

1624.$5 39.82 37.52 108.24 133.54 5 7 58 1024.4 45.06 29.75

5_91.18 39.83 244.53 108.25 135.53 15 18 15 4691.2 45.07 234.73

11_4.35 39.82 37.52 108.24 133.S4 5 ? 52 1024.4 45.D6 29.73

5_11,1D 39.83 244.53 108.85 135.53 15 18 13 4691.2 45.07 256.73

1884.35 39.82 37.52 108.84 135.54 5 7 52 1024.4 45.06 26.73

5291.18 39.83 244.53 108.85 133.53 15 18 13 4691.2 45.07 2_.73
DIFFERENTIAL CORRECTION_

TDE-I.B81NI TRA -.31N_ TC3-4.5834 BAU .8791

RD_ .5_t_ RRA -.0434 RC3 .7831 FAU .05003

Ir0_-1.19_t FRA .11D_ FC3-$.08_0 8SP 14585

1._041 MA ._932 BC3 4.8301 FSP -839

LAUNCH DATE _EP IS 1970

HELIOCENTRIC C_qlC

RL 150.44 LAL -.00

lip lOe.OS LAP 2.51

RC 138.W_? GL -38.71

PLANETOCENTN 1C CONIC

C3 12.9_t Vt4L $.SO2

LNCN AZNTH LNCH TIME

42.38 5 9 $9

137.D9 14 1 45

4_.38 5 9
137._ 14 1 45

48.31 5 9 _9

137.08 14 1 45

N|D-COURE_ EXECUTION ACCURACY ORBIT DETERNINATION ACCUIIACY

SET 4532.0 SGR IOQ_.O 503 258.0 ST 2799.4 SR 801.9 89 947.9

RRT -.9120 RRF -.Nt9 RTF .9480 CRT -.9686 CRS .9996 CST -.0975

SC_ 4641.4 R_5 ._53 R13 -.951D LSA 3065.5 NSA 177.9 SSA 10,3

SG1 4823.9 SG2 4Q_.? THA 168.51 ELI 2909.7 EL2 115.9 ALF 164.16

FLIGHT TINE 158.00 ARRIVAL DATE FEB 18 1971

DISTANCE 453.854

LOL 351.74 VL L_.773 GAL -8.58 AZL 94.17 NCA 817.04 _4A 120.89 ECC .198D2 INC 4.1750 Vl _9.616

LOP _.71 VP 37.537 GAP 7.82 AZP 88.87 TAL 190.91 TAP 47.05 RCA 102.28 APO 151.09 V2 35.074
GP _._0 ZAL 101.81 ZAP 137.88 ET$ 49.45 ZAE 1_2.73 ETE 153.47 ZAC 156.01 ETC 254.20 CLP-156.lO

DLA -53.89 RA_ 857.38 RAD 8587.5 VI[L 11.591 PTH 8.03 VHP 6.118 DPA 17.87

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN

1588.10 39.28 32.SO 110.57 150.05 5 38 25 986.1

5889.89 39.27 243.73 110.39 130.04 15 29 55 4_19.9

1384.10 39.88 38.S0 110.37 15(3.05 5 58 85 984.1

5289.i9 _9.27 843.73 110.59 130.04 15 L_9 55 4_9.9

1584.10 _.88 3Z.SO 110.57 150.05 3 3# 83 _.1

5888.99 39.27 243._ 110.50 150.04 15 29 55 4889.9
DI_ENTIAL CCmWCTICNS

-l.70t? TRA -.L_48 TC5-5.1497 OAt) .g033

RDE .4891 RRA -.0444 tiC3 .7808 FAU .05090
_E-1.0997 FRA .8187 FC3-3.$847 88P 14884

DOE 1.7835 BilA .2440 BC3 5.8085 FSP -880

MID-COUPA_ EXECUTION ACCURACY

SET 4459._ SGR 9_18.7 863 881.5

I_T -.9079 RRF -.9535 RTF .9458

808 47_0.£ R85 .8119 fl15 -.9491

801 4714.4 SG_ 387.1 THA 169.51

RAP 241.57 ECC 1.2135
1NJ 2 LAT INJ 2 LONG

44.11 _4.30

44.12 235.01

44.11 _4.38

44.12 235.D1

44.11 _4.38

44.12 235.81

ORBIT DETERNINATION ACCURACY

ST _717.5 _R 732.5 $S 894.9

CRT -.9897 CRS ._995 CDT -.9951

LSA 8946.3 N$A 171.4 $SA 1£.1

[LI 2812.8 EL2 101.4 ALF 165.04

1629



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19709

LAUNCtl DAT• WEP SS ISTO FLIGHT TIN( sAD.00 ARRIVAL •ATE F•• ZO SOTS

NEL|OC•NTRI¢ CONIC DI•TANCE 459.S48

ItL 150.44 LAL -.00 LOt. 3§!.74 VL t•.7_ GAL *t.E7 _L DS.EHJ i4CA lISO.Z4 $14A |_J.4• •CC .|•45• IN¢ 3.141M V• 810.414

RP SOO.OS LAP •.38 LOP tit.DE VP 37.494 GAP T.SO AZP 87.18 TAb 189,52 TAP 4D,TQ RCA 1•S.87 APO 150.04 V£ $S.Oel

RC 1_4.8S0 GL -89.1_ GP 33.87 ZAL I_.•S ZAP 13D.9S •T$ 49.13 Z/dE tZD.QO ET• SSS.3E ZAC $DS._J ETC •9S.37 CLP-SS7.£S
PLadG_IC ¢0N1¢

C3 1•.•7l VHL 3.4Tl DLA -St.•• IAL tSt.L_J RND I_?.S V[L it.IS3 PTH t.•t VNP 1.087 SPA 14.74 RAP 24E.43 •CC 1.1187

LJK34 A_eTH USCH TINE L-I TIN( INJ LAT INJ _ INJ RT AJC |NJ AZMTH INJ TIN[ PO C_T TIN INJ Z LAT INJ • LONG

43.40 S _J 48 tMO.IT M._J 17.71 |DE.17 1_J.91 I 4 38 050.0 48.47 |0.4•

134.10 S4 SE 1 S8_J.4S 3•.39 843.45 11E.U 1L_._D 1S 40 18 4803.S 4£.80 139.|1

45.40 3 90 48 1949.97 90.98 JPT.Tt 11E.•7 tt•.9S • 4 30 _JO°O 49.•7 111.40

194.10 14 11 I JL59.43 90._J 849,43 112.M tL_J.JO 19 40 iS 4_J$.S 4S.•O £Dl.tS

43.40 S 90 4• INS.D7 M.U t7./T 118.17 110.91 • 4 90 I)SO.O 49.87 19.40

194.00 14 19 S 989S.4S 90.X 24).49 All.1111 11•.80 1S 40 11 4•99.l 4•.8• £35.11

OIFI_N[NT|AL C_e_CTION8 NID-C_RU_ EECUT/CN ACCUNACY GNBIT D[T_I|NAT|ON ACCURACY

TO[-1.D743 1RA -.S_ TCD-$.gS_3 BAU ._97 8ST 4T94.1 IM_ 10|.7 JG5 _JD.l ST SSJHJ.S Ut •71.0 88 81•.1
NO( .4044 NRA -.08•0 ItC9 .TSDS FAU .0904• RRT -.•018 _ -.IklSS RTF .8•49 CRT -.•910 CIt• .IH)•9 CAT -.•415

FOE -.l_t FRA .3943 FC$-3.@SDZ BDP SStQ4 8G8 d_SS.§ 8_3 .SOLO fl|3 -.J47D L_A ST_.8 N_A t_J.• 8_A 14.£

DOE S.OltS3 IRA .1944 K• 3._J43 FDP -448 I_S 4000.8 _ 975.0 THA 170.41 ELI t089.3 EL• 8•.t ALl= SOS.M

LAUNCH DATE W[P 19 1970 FLIGHT TIN[ $_0.00 ARRIVAL DATE FSB I_ 1971

HD_iOCDMI_IC CCNIC DISTANCE d_|.d44

In, 190.44 LAL -.00 LOL 991.74 VL I_.lSS r,AL -t.N AZL SS.t• HCA I_J.49 SlSA tiC.St [C¢ .1199_ INC 9.L_OS Vt LqP.iSl

8_ t_.S3 LAP S._4 LOP 919.19 _P 97.490 GAP 7.78 AZP •7._3 TAL 188.11 TAP 91.$4 RCA 10t.44 APO tSO.•S V_ DS.047

Re 197.0WI 6_ -I_.l_l GP 51.4S ZAL 97.i| ZAP 14_.44 ET5 48.90 ZA£ 1_4.L_ ETE 197.03 ZA¢ 131._D ETC S_l._O CLP-tN.3t
PLA_rYOCDNTR lC CQNIC

C3 |1.455 VHL 9.3_t DLA -48.77 lU& _49.97 _ 99•7.4 V[L 11.51S PTH £.01 VHP •.ON DPA tt.9_ _ _45.47 ECC •.tOES

LNQ4 d_NTH LJ_J4 T|NE boI TIME INJ LAT INJ L_MG INJ RT AS_ INJ AZMTH INJ TINE PO CJT TIN INJ S LAY INJ S LONG

48.40 • • 91 S_lS4.N 9?.AS 1_.|4 S|S.SS 1_1.|0 • _S 4• •t•.• 41.4S M.•S

191.$S 14 tO SO $_OY.DS 37.L_l _49.1kl 11S.10 1_4.0_ 15 49 IO 4707.S 41.45 L_S.SS

48.48 • • Sl 1914.94 97.£S 89.14 ASS.iS 1_4.10 • 3S 4• 914.• 41.49 t4._T

t$t.|S 14 80 SO 9307.99 97.8• _45.•4 115.1t; 11,4.08 1S 49 11 4707.5 41.43 f_l|.Sl

48.40 • • 9 't $914.•4 37.SS L_3.14 11S.|9 184.10 • 99 4• 914.• 41.4• 94.1_
|•S.•S 94 _0 80 9_07.99 37.L_ _43.44 1|S.1• 1_4.00 15 49 10 4707.5 41.43 rJS.SA

DIPlqm_NYIAL _G_N_CTIM Nl_ _CUTIGN ACCURACY _IT D[T_IINATICN ACCURACY

TO¢-S.4490 _ .O_ll T¢•-Q.tSS4 llaU .IM74 SST 4090.1 _ 891.0 1_9 Lqk_.7 ST tSSS.S M I1•.1 SS TIM.D

I_[ .34|7 IDL4 -.1_ _ .Y349 F4W .04099 NNT -.Sg_J8 NNIr -.SOy• STI r ._4dd CRT -._7 CR8 .•_13 CST -.•YSO

FOE -.?_IKS FIL4 .40_ FC_-3.Yg14 BDP 15479 _A_ 4_01.9 _ .1797 R19 -.9_•5 LSA L_N_S.• N_A 163.3 SSA 1•.5

SO( 2.4•90 BRA .I078 K3 6.1091 F_P -DTS SGI 40•7,4 _ 344.D THA 171.80 ELI 8588.1 EL8 78.4 ALF 169.04

LAUNCH DATE 8(P 1S 1970

_LIC_•NTRI¢ CC_IC

EL IS0.44 LAL -,00

RP 100.17 LAP 8.09

RC IS•.m 6L -83.88

PLJ_TQCDMTNIC C_NIC

C3 10.990 Vl_ 3.$19

LNCH ktm LIKH TINE

sl.l• • 90 8_

188.41 14 14 7
S1.$• • 34 L5

118.41 14 90 7

91.9• • 90 I_
11_1.41 14 90 7

FLIGHT TIN( 108.00

DISTANCE 471.384

LOL $S1.74 VL L_.MI GAb -|._4 AZL 9E.SD HCA 81•.•3 8NA

LOP 83•._4 V_ 97.4M GAP 8.OG AZP 8_.0_ TAL IN.iS TAP

GP L_._O ZAL 95.11 ZAP 144.78 ET9 48.76 ZA[ 184.77 ETE

ARRIVAL DATE FEB _4 S_71

DI_IAL CGNNECTICM8

TOE-s.Dt4| TRA .1759 T¢_J._ BAU .9077

NDE .$8•4 NRA -.1174 RC_ .MS FAU .04818

FOE -.13fl FIL4 .4941 FCS-9.•DS8 BDP 19799

DOE t.394? _ .1110 KS •.SS•O FDP -847

LAUNCH DAI_ 8EP 1S 1970

_I[L lO¢[Nllt 1¢ CONIC

NL S90.44 LAL -,00

RP 104.81 LAP 1.94

RC 141.49HI _ -t1.19

PL_J_TOCENTR I C CCMI¢

C_ 10.?1• VHL D.874

18S.84 ECC

93.31RCA

SAD.S• ZAC

.1D74• INC 8.8883 Vl L_.01O

100.90 APO 190.09 V8 $$.0_4

1L_.78 ETC 997.18 CLP-19•.48

0_4 -4G.98 RAL 8S!.S0 RAD •SD7.4 V[L 11.SOS PTH 8.00 VHP D.I_ SPA 9.37 NAP tdS.•7 ECC 1.1809

L-| TIN[ INJ LAT INJ LONG |NJ RT AJC INJ AZNTH INJ TIN[ PO CST TIN INJ 8 LAT INJ 8 LONG

14_._4 39._4 10.70 117.80 181.97 7 1 • 87D.D 39.80 10._4
SDLS._O 35.99 144._ 117.01 181._J IS H 93 478i.3 39.01 831.93

1479.94 3S._4 18.70 !17.80 181.57 7 1 • OY•.• 39.80 10.84

$990.N 33.91 144._ 117.81 185.96 19 Si 19 47_J.3 39.11 83S.13
1470.M 99._4 10.70 117.00 181.57 7 1 I 879.D 99.80 10.84

$_L_J.$O 9S.03 P_4.90 117.81 181.N 15 Sl 53 478i.3 39.81 935.9_

NID-COURD_[X[CUTION ACCURACY G_BIT D[T_NMINATION ACCURACY

8ST 4_t0.1 8DR 790.• 843 L_1.5 ST _71.4 M S•8.t 88 634.8

liNT -.0837NRF -.S116 RTF .9440 CRT -.!9948 eND .9•49 CAT -.INi7£

494Nt.Jl_9 .1999 R19 -.9496 LSA _481P.S 148A IU.O •SA ID.0
8G1 41N_,S 8f_ 909.9 THA 271.89 ELI _J4•.7 E_ 54.7 ALF 16S.95

FLISHTTINE 104.00

DISTANCE 477.184

LGI. 991.74 VL f_._7 6_L -1.30 AZL 90.94 HCA 81_.83 844A

t.GP L_1.$4 Vff 97.9•_ GAP •.99 AZP 04.90 TAL 185._4 TAP
GP fiT.40 ZAL 1_.41 ZAP 14_.•1 k_T• 48.71 Z/ME 189.15

DLA -44.0_ RAL 8_9.87 RAD SS•7.4 V[L 11.494 PTH 8.00 _SP

ARRIVAL DATE FEB L_ 1971

I_S.SO ECC .1_40 INC S.S_L_ VS L5.418

S9.M RCA 100.98 APO 190.80 Vt 99.011
1_.97 ZAC 1L_.ID [TC 8ST.IMI CLP-I_O.SO

• . 1•7 DPA 7.0• RAP I_•.00 ECC 1.17_
LMQ4 A_STI4 LJS_4 TINE b-! TIME INJ LAT

$4.78 • S 44 SSd_.•7 34.46

113.14 14 9D 40 _._ _4.4?

$4.74 7 S 44 144_.•7 $4.40

183._4 14 99 40 SD|S.Ot 34.47

S4.•• • 9 4• 14d9.97 34.40
tAD.t4 14 9_ 40 9391_.08 34.47

DIFTTNENTIAL qNmD_TIONS

70E-t.SD$1 I_A .1114 TC_4.080_ BAU ._810

.SO_r iDA -.18ml Ires .90Y8 F_ .0419•

FI_ -.94•1 FIL4 .S•7• FC9-9.7_90 B4P 1_5•

B01[ 1.8190 _ .3407 •C3 4.9t20 FSP -87•

INJ LONG INJ RT A_C INJ AZM_4 INJ TIN[ PO CDT TIN INJ 8 LAT INJ 8 LONG

14.31 1_0,_t 119._0 7 19 SO 844.0 38.04 5.8•

14S.71 190.1_ 11•.L_ll 1• 8 98 4799.0 3•.07 837.84

14.91 1_._ 110.90 7 _ SO •44.0 90.04 S.04

P_69.71 1_0._ 110,L_ I• S 98 4799.0 38.07 837.84

14.91 190.•_ 119.N 7 _ SO 844.0 38.N S.84

_4S.71 190.•$ 119.1_• 1• 8 98 47SS.0 341.07 S37.84

NI_[X[CUTION ACCURACY ORBIT Dk_TE_MINATION ACCURACY

84T S088.88GN 79§.1 8G9 83•.0 ST 8101.• M S30.3 SS 5S8.3

NNT -.87_TNNF -,1_44 811r .J459 CRT 0.9_70 CRS .•717 CDT -.•ASS

8G_ S089.ER_S .1919 R19 -._490 LSA _.8 N_A 1•1.3 liSA 81.8

961 $01T.1 _ _J4.8 THA 1_1_.49 ELI 8189.1 EL8 40.1 ALl = SOS.S7



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUIICM DATE 6EP 1| llTD

t_LIOCENTNIC CONIC

RL 130,44 LAL -.0O

RP 106oZ| LAP 1.78

lC 143.M3 GL -18.55

PLANETOCENTRIC CONIC

C3 lO.Sl3 V_L S.ESS

LI4CH AZNTH LNCH TIN(
SD.O0 f 35 S|

SL_.O0 14 $7 IS

ID.O0 Y 39 5I

118.00 14 37 1I

S8.OO 7 39 St

1L_.O0 14 57 15

FLIGHT Title I•D.D• ARRIVAL DATE FEB 26 1671

LOL 361.74 VL

LOP e£4.T4 VP

GP E5.71ZAL

DIDTANCE 483.067

tl. SSt GAL -.J§ AZL 82.23 HCA 233.•Z SMA 1iS.Z• ECC .20147 INC 2.6338 V1 29.616

3T.$18 GAP D.G$ AZP ••.iS TAL 183.77 TAP S•.T9 RCA 1DO.D4 APO lS0.5£ VZ 35.006

89.SS ZAP 148.73 ETD 4•.77 ZA[ IE5.44 ET[ 161.23 ZAC 128.76 ETC 258.56 CLP-161.57

DLA -41.71 RAL 2G•.lO RAD •SS7.4 V[L 11,4•• PTH I,OO VHP D,27• DP4 4,95 RAP 247,46 ECC 1,1743

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C•T TIN INJ 2 LAT 1NJ Z LONG
1405.80 32.87 •.90 123.60 117.27 ? 58 18 805.8 36.23 S.SO

$385.45 32.8• 247.85 183.81 117.25 18 7 1 47•5.4 $8.84 238.£4

140S.80 36.87 9.90 123.10 117.27 ? S8 18 805.8 38.23 1.50
5385.43 38.•• 247.$S 183.$1 117.21 ID 7 1 47•9.4 38.84 239.£4

1403.60 32.•7 •.90 123.aO 117,E7 ? 59 18 803.8 38.E3 1.50

3883.43 3£.B8 847.03 183.81 t17.83 14 7 1 4785.4 34.£4 838.84

DIFFERENTIAL CORRECTIONQ

TD(01.0483 TRA .4814 TC8-7.0544 BAU 1.0028

R0[ .8788 llA -.1448 RC3 .8130 FAU .04450

FOE -.4164 FRA .15lD FC3-3.636T BSP 18170

BO_ 1.0781 MA .3087 DC3 7.0810 FSP -834

MID-COURSIE EXECUTION ACCURACY ORBIT DETERMIMATION ACCURACY

8ST 5078.1 8DR 718.4 •63 258.6 ST 1878.2 SR 501.2 83 472.3

RRT -.8564 RRF -.8728 RTF .94,• CRT -.9984 CRD .8344 CST -.8288
SGB 5188.• R_$ .1181 fl13 -.9439 LSA 1887.4 KSA 170.3 68A 24.5

SG1 5113.8 868 368.1 THA 173.05 EL1 1838.0 EL£ ZD.O ALF 165.03

LAUNCH DATE 8[P 13 1970 FL|GHT TIN[ 191.00 _I¥AL DATE MAR Z 1971

HELIOCENTRIC CONIC

RL 130.44 LAb -.00

RP 101.19 LAp 1._t

RC 149.01• GL -18.07

PtAMETOCENTN 1C CONIC

C3 10.803 _ 3.£58

L.NCH AZNTH LNCH TIME
81.34 8 7 3

118.141 14 38 I_J

61.$4 8 7 5

118.18 14 18 28

61 ._4 J T S

118.84 14 88 88

OI•TANCE 488.849

L_. 351.74 VL 88.S08 GAL 0.59 AZL 91.85 HCA 231.81 8NA 185.OQ ECC .20372 INC 1.9490 Vl 29.616

LOP 887.94 VP 3?.275 GAP •.92 AZP 88.9£ TAL 181.19 TAP 58.51 RCA 99.54 APO 110.47 V, 34.985

GP 64.20 ZAL 84.38 ZAP 150.51 ET• 48.•5 ZA[ 185.88 ETE 1_.35 ZAC 185.34 ETC 859.23 CLP~18£.61

DLA -_H;.4£ RAL L_4.14 NAD 4537.4 V(L 11.489 PTH _.00 VHP •.371 DffA 3.04

L-I TINE INJ LAT ZNJ i.CNG INJ RT ADC INJ AZNTH INJ T|NE P• CST TIM
1344.C_ 31.20 3.35 SL_l.?O 113.43 8 29 48 7M.O

5487.58 31.21 2SD.E7 1_1.70 113.42 13 8 35 4887o8

I_M.C_ 31.e0 5.35 1L_.?O 115.43 8 2948 TM.O

S467.59 31.21 850.27 1_J.?0 115.48 16 • $§ 4887.8

1_4.01 31._D 5.35 1L_l.?O 115.43 • _9 49 784.0

14£7.99 31.£1 ,50.27 S_J.TO 115.42 13 8 55 4887.6
Dl FFERImT 1AL C._II_¢T IOM_

-.9044 TRA .4_487 TCE-T.1T_S BAU 1.0201

ROE .6823 mtA -.1549 RC3 .5894 FAU .64253

IrD[ 0.3077 FRA .Y_04 FC3-3.4781 Blip ID455

liD( .8417 NA .•DMM K3 7.1941 FSP -821

RAP 249.03 [CC 1.1745

INJ 8 LAT INJ _ LONG

34.54 357.0£

34.34 _41.93

34.34 337.0_
34.34 _41.93

34.34 337.0£

34.34 841.93

ORBIT DETERNINATION ACCURACY

ST 1858.1 M 474.0 88 407.0

CRT -.897' CR8 ,8877 CDT -.ERJ_

L$A 1762., NSA 183.2 8SA _6.7

EL1 1724.2 EL2 34.3 ALF 164.08

RID-COURSE EXECUTION ACCURACY

8GT SlS8.S 8_ _1.5 8G3 _47.0

lINT -._40_ RRF -o8311RTF °9487

5198.7 RL_ .1004 R13 -.9436

_61 5185.4 8GE 372.0 THA 173.53

LAUNCH •ATE DEP IS 1870 FLIGHT TIM( 170.00 ARRIVAL DATE MAR 4 1971

DISTANCE 4D4.1N•

LO_ 351.74 VL 69.4_4 GAL -.21 AZL 81.•D HCA 239.48 DNA

LOP 831.13 YP 3T.|31 GAP 9.12 AZP 89.14 TAL 180.•0 TAP

GP 26.D5 ZAL 83.53 ZAP 1§8.15 ETD 4•.24 ZAE 125.33 ETE

HELIOCENTRIC CONIC

RL 150.44 LAL -.00

RP 108.33 LAP 1.49

RC 147.878 GL -18.74

PLAMETOCENTRIC CONIC

C3 10.T41 _q4L 3.877 DLA -37.17 RAL RSi.O9 RAD •S17.4 V[L 11.48S PTH •.DO VHP •.481DPA 1.30 RAP 250.68 [CC 1.1768

LNCH AZMTH LNCH TIME L-| TIME INJ LAT ZNJ LONG INJ RT ADC INJ AZMTH 1NJ TIME PO CBT TIN INJ _ LAT INJ _ LONG
84.84 8 36 93 1311.D£ L_.4_ .S3 189.91 113.70 9 1 50 719.8 $_.40 55£.£6

113.18 14 3• 48 S4SO.O3 L_.47 253.37 1L_),91 113.76 18 8 8 4880.0 32.41 _45.41

M,M 8 38 33 t316.82 _.48 .53 129.91 113.78 • 1 50 716.8 3_.40 35£.66

113.18 14 38 48 34_0.83 _9.47 ,33.97 1L_.91 113.79 18 • • 4880.0 3_.41 £45.41

_4.84 8 38 53 1311.88 _9.49 .53 1L_.91 113.70 • I 50 716.8 5_.40 352._8

115.18 14 _ 48 5400.03 29.47 8§3.87 123.81 113.78 19 8 8 4880.0 3_.41 245.41

DIFFERENTIAL COIIItECTIONS NID-CO_ISE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

TO( -.YT31 TRA .8111 TC3-7.6438 •AU 1.0430 SGT 5247.7 SC_ 671.5 _G3 _41.8 ST 1460.2 M 453.8 88 380.8

RD( .1318 _RA -.S_4UI RC3 .3338 FAU .04104 RRT -.81•7 RNF -;8299 RTF .94§1 CRT -.9886 CRD .7838 CST -.8451

FDE -.8164 FRA .T883 FC3-8.307• BEP 16979 _ 5890.4 RLr5 .8783 R13 -.9457 LSA 1557.8 N_A _01.5 384 26.1

DO( .81_O MA .8L_1BC3 7,_838 FSP -827 _81 5277.1 SC_ 375.7 THA 173.83 ELI 1327.8 ELZ 85.3 ALF 162.86

LAUNCH DATE SlIP 15 1970 FLIGHT TIME 172.00 ARRIVAL DATE MAR 6 1971

HELIOCENTRIC CONIC DISTANCE 500.4L_

R_ 110.44 LAb -.00 LOL 351.74 VL L_.4_O GAL .1• AZL 91.44 HCA 248.59 _iA 124.49 [CC ._0878 INC 1.4391Vl L_.616

RP 106.37 LAP 1.80 LOP 234.33 VP 37.188 GAP 9.52 AZP 89.34 TAL 179.30 TAP 61.89 RCA 98.47 APO 150.44 V_ 34.969

RC 160.13£ GL -11.54 GP 21._4 ZAL 80.43 ZAP 153.97 ET• 48.84 ZAE 125.89 [TE 1_4.£4 ZA¢ 1_3.45 [TC 260.53 CLP-144.63
Iq.ANETOCENlIIC CONIC

C3 11.00_ _ 3.317 DLA -34.97 RAL 271.B0 RAD 9387.4 V2L 11.50_ PTH E.O0 VI4p •._03 DPA -.89 RAP 83_.45 ECC 1.1611

LNCH AZNTH iNCH TIME L-i TIRE INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ _ LONG

88.38 8 15 _ 1L_3,_18 87._8 35_,_._ 133._0 112.88 • 31 10 881.8 30.4$ 347.05

111.44 14 31 _4 9549.40 27.99 858.05 133.81 112.27 14 3 49 4945.3 30.48 248.68

88.$8 8 13 9 1881.£0 27._8 355.£5 13_._0 112.88 • 31 10 641.8 50.45 347.05

111.44 14 31P_ $543.48 27.8J 233.03 133.81 11£.8T 19 3 49 4SMS.5 30.46 249.86
88.38 D 15 9 1881.20 27.1MI 355.L_ 133.L_D 112.29 9 31 10 _1.E 30.4$ 347.05

111.44 14 31 _A S143.48 27.98 858.09 13_.21 118.87 18 3 49 4943.5 30.48 _48.86

DIFFERENTIAL C_H_CTEON8 MID-COURSE EXECUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

TO( -.4800 TRA 1.0_0_ TC_-7.1248 BAU 1.0903 8ST 5283.3 8DR 647.0 863 833.3 ST 1251.9 M 431.0 88 331.5

RDE .2409 MA -.1807 RC3 .4787 FAU .03813 RRT -.8040 RRF -.B088 RTF .9410 CRT -.9811CRS .372$ CST -.7706

FDE -.11L_ FRA .8909 FC3-3.0003 BEP 18874 SGB 5324.7 RLv_ .071£ R13 -.9424 L$A 1343.3 NEA ,40.4 8SA _6.S

BO_ .68S0 MA 1.01118 EC3 7.1407 FSP -779 SGI 5311.0 SG_ 38_.• THA 174.35 EL1 1318._ EL2 113.0 ALF 161.55

124.73 ECC .20815 INC 1.6856 Vl 29.616

_0.21 RCA 88.02 APO 1$0.44 V_ 34.R61

183.35 ZAC 124.43 ETC 238.•0 CLP-163.63

I883



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUlICll DATE SIP iS SSTO FLIGHT Till[ 1T4.00 ARRIVAL DATE lIAR • |171

HELIOCEIITIIIC CONIC DI•TANCE 50Q.184

RL |S0.44 LAL -.00 LOL ]11.74 VL tO.S?• GAL *SO AZL •1.•S HCA Z41.78 _4A IZA.IR [CC .•121] INC S.OC_kl Vl L_.ili

RP 108.41 LAP 140 LOP tST.SZ VP 3T.144 GAP •.lit AZP 89.S• TAL,|T7.78 TAP I_.SR RCA •7.91 APO 150,47 VZ 54.95•

RC ISO.RTS GL -1.47 GP s_O.S• ZAL 77.34 ZAP 115.08 [TO SO.Z s* ZA[ St•.04 ETE 1iS.04 ZAC Sit. ST [TC £01.1S CLP-|•9.•S
PLANETOC(NTR IC CONIC

C] 11._18 VHL 3.375 DLA -3•.83 RAIL iTS,3• lEAD •5•7.4 V[L 11.513 PTH 2.01 VHP 1.757 DPA -1.74 lAP •S4.•O

LNCH AZlITH LNCH TIN• b-I TIN( INJ LAT INJ L_NG |NJ RT ARC INJ AZNTH iNJ TONE PO COT TIN IlIJ • tAT
TI.0$ • $4 19

IO7.55 14 20 44

TO.RS 9 54 19

lOT.SO 14 20 49
110.O0 15 14 $4

110.OO 15 49 41

ECC 1.18T4

INJ • LONG
11m.1• tO.It 54•.0• 1N.S7 5•£.£ £O.SO _MO.OT

5_i88.75 tO.S0 teS.74 IN.S9 SOt•.T £8.11 £SS.•S

11_t.18 £9.•• 349.04 iN.57 5•£.2 tO.SO 540.OT

SAltS. 75 tS.l_ N.74 1N.5• 501_. 7 •8.51 £SS.•S

$801 .OR Sin-45 R74.41 115..88 5£01 .O Z4.05 £•7.09

5555 . 11 51 . II _.l_ IN .•1 475 S • 1 55.17 £55 • T4

110.•5 10 14 11

110.•1 15 S4 54

110.•5 10 14 11

110.•1 lS 54 34

119.00 15 I 1•

105.75 17 1• S•
DI_NTIAL CONNECTICN8 N|_ EXECUTION ACCURACY

TOE -.47Q4 TIIA I.lp11 TCS-O.S050 9AAJ 1.0J57 I_T 5555.5 8GI Ik55.• 895 1_7.4

Im_ .8594 llA -.11_J4 RC_ .43_1 FAU .0341• liT -.7•SO NNF -.781• RTF .04£7

FOE -.03_1 FltA .I_N) FCS-t.TSOZ BOP 17019 8E8 5558.7 REI .OSl_ R13 -.0451

• 5514 BRA 1.£071 BC5 9.99t)G FSP -TSS SGI 557•.1 _ _.8 THA 174.67

LAUNCH DATE WEIP 15 1970 FLIGHT TIlE 17•.00

04E_IOCF_MTNIC COMIC DISTANCE 511.•14

NL 150.44 LAL -.00 LGL 551.74 VL L_S.555 GAL 1.OR AZL 90.99 HCA £4•.S_ SNA l_J._ ECC .£1470

RID IM.45 LAP .S_ LOP 140.?0 VP 57.10_ GAP 10.14 AZP 89.•5 TAL 17•.£• TAP •5.2 RCA •7.5£

RC tS4.40e GL -7.$4 GP 1•.58 ZAL 74.£7 ZAP 1_.40 ET5 SO._ ZA[ 1_S.10 ETE 1•5.7• ZAC 121.77
PL_GTOCENTR ! C CONIC

C5 11.1103 VHL 5.490 DLA -50.79 RAL £7•.TI RAD •5•7.5 V_L 11.545 PTH t.O£ VHP •.885 DPA -5.00

LJ4Q4 AZ14TH LI_H TIN[ L-I TII_ INJ LAT INJ LONG INJ RT _ INJ AZMYli gNJ TII_ PO COT TIN
77.47 10 40 14 10_0.1• 24.11 541.R0 14D.00 109.88 10 SR 1£ 488.£

IM.55 14 1 _4 9741.tS _4.11 •71.55 1AD.O0 IO_.M lS 57 S 1141.£

77.47 10 40 $4 tO.S9 _4.11 541.£0 140.00 109.•• 10 5• 1£ 4N.t
10_.55 14 I _4 5741.£1 _4.1R £71.55 140.00 10_.88 lS 57 S 5141.£

110.00 1£ 59 47 _.1£ 15.5• 304._ 151.73 IL_D.•I 15 • 4• 59.1
110.00 1• 4• 41 $1!'98.88

DI_IAL

FD_ .0455

.4099

55.R7 255.10 14_.80 88.3_ 1• 1£ SO

ORBIT D[T[NNINATION ACCUNACY

ST 1055.• 8R 410.7 O• 5••.9

C_qT -.OINNE COO .5740 COT -.T594

LSA 1101.3 _ £05.5 ••A ••.0

EL1 1117.4 EL£ 173.1 ALF 140.441

ARRIVAL DATE liAR 19 1971

INC .tOOT Vl L_.•I•

APO 150.53 V£ 54.045

ETC 881.77 CLP-IIMI.S7

RAP £50.10 ECC 1.1998

INJ £ LAT INJ R LS_q4_

2.57 555.£0

L_S.5O _tL5.54

Lql. S7 515.Lq)
I_1.58 I_13.54

19.9O _tM.O_

4_'8.5 54.88 L_S.OS
ORBIT D[T[NNINATION ACCURACY

ST 885.5 M 405.4 &S 341.•

CRT -.77•5 CR_ .1740 COT -.T$1Y
LSA 1M5.9 NSA 557.O SSA _J.O

EL1 1051.£ (L_ £41.• ALF 1•1.•0

CONN_CTIOI_

TIOA 1._100 TC_J-4J.7709 8MAJ 1.0794

NNA -.£04J7 RC5 .400_ IrAu .0341£

IrRA .•7_0 FC3-£.4114 Blip 173CT
MA 1.4041 BC3 •.7•£5 Flip -TS•

NID-COtNt/_ EvlrCUTION ACCURACY

SOT 5415.7 8GO •St.• 8_5 L_O.•

lit -.71_J7 RNF -.7588 RTF .0451

S•8 5451.0 ItrJ .04•7 R15 -.9434

SOl 545•.5 _ 505.7 THA 174.57

LAUNCH DATE $EP 15 1•79 FLIGHT Till( 17•.90 ARRIVAL DATE liAR 1R IR71

H_LIQCENTOIC CONIC OlSTANC[ 517.•17

OL 150.44 LAL -.00 LOL 551,74 VL 2•.E•• GAL 1.47 AZL 90.77 HCA 25R.14 iliA 1•5.•• ECC .RI•OR

OP 108.6• LAP .74 LOP £45.•• VP 57.05• tAP 10.4• AZP ••.7• TAb 174.71 TAP 44.•7 RCA N.70

Re 150.590 GL -5.TS GP I0.70 ZAL 71.21 ZAP lS?.94 ET• 11.7• ZAE 1_.11 EYE 1N.40 ZAC 1£1.01
PLAN[TOCE14TOIC CONIC

C_ 18.554 _ 5.545 OLA -88.75 RAL £•£.04 lAD •S•7.S _[L 11.575 PTH 2.02 _q4p 7.041 OPA -4.•0

LNCH AZIITN LNCH TIN• L-I TIN[ INJ LAT INJ LONG INJ RT A•C INJ AZNTH INJ Tlli[ PO COT Till

84.78 11 SO 38 5•7.85 it.5• 517.9_ 143.47 109,17 12 • O 5••.9

9S.Rt 15 17 _Hi 049.04 1_.57 507.27 143.47 lOt. SO 15 £• £S 45.9

100.00 It 4O 10 747.00 17.51 SIR.•7 141.4R 114.•2 1£ S• 45 147.1

100.00 lS 4 57 $590.09 •7.40 t•1.55 145.01 10£.41 1• ST 4T 4990.1

110.00 1£ 3t0 39 7•7.•• 11.71 510.88 158.17 lZ£.55 12 S• Z7 1•7.9

110.00 17 R7 45 1141.07 $5._2 L_•.dl 14•.15 04.4• 1• 55 Z5 454•.1
DIFFERENTIAL CORRECTIONS

TOE -.1805 TRA 1.595£ TC_-•.4941 •AU 1.8817
ROE .•30_ RRA -.•18_

FOE .1118 FRA 1.0517

BI_ .tOt7 BRA 1.•101

INC .774R Vl £O._t•

APO 1SO.OR V£ 54.•51
ETC _J•.5• CLP-1•7.Sl

RAP •50.14 ECC I.£OG•

INJ • LAT INJ • LONG

24.4• 519.90

• 4.TO £1HI.54

L_.6• 505.51

2•.•4 £5£.05

15.•9 50d.5•

34.17 £1_.•S

LAUNCH DATE _EP 15 1970

HIlL IOCENTII 1C CONIC

RL 150.44 LAL -.00

RID 100.55 LAP .SO
RC 158.041 GL -4.10

PL_TQCIDUTN I C CONIC

C5 15.340 VHL 5.•55

LNCN A6_4T!4 LNCH TINE
SO.O0 11 _J 7

• 0.00 14 • 41

1DO.DO 1£ 14 4O

I00.00 1• 0 49

lID.DO 1• 88 5

NI_OE EXECUTION ACCURACY
_GT S4?O.t _ •OS.• 865 •13.5

OC5 .5•£7 FAU .051_05 liT -.7470 RRF -.7349 RTF .9454

FCS-£.RlOl •5P 1750_ _ •SOS.lOllS .03•7 R15 -.S_57

BC5 6.504• FOP -71• SOl S4••.O 89_ 4Ol.S THA 175.24

FLIGHT TIN[ 180.00

DISTANCE 5£5.881

LOt. 551.74 VL L_.£46 GAL 1.•5 AZL gO.S7 HCA £55.5£ Slim 125.40 ECC .££1•1

LOP £47.07 VP 57.017 GAP 10.•0 AZIP IHI.88 TAb 175,18 TAP M.Sl RCA 94.05

GP 17.90 ZAL 88.51 ZAP 15•._1 LrT9 S_.Y7 ZAE 1L_.IO ETE 1•4.97 ZAC 1£0.40

DLA -88.04 RAL 885.1R P.AD •_7.5 V_L 11._08 PTH _.05 b14P 7.L_S DPA -S.56

L-I TIN[ INJ LAT INJ _ INJ RT ARC ZNJ AZMTH INJ TIN• PO COT TIN

lOWS.tO 15.17 554._1 144.77 114.Lq3 11 45 49 4•£.8

_J_S.SS L_•.55 £7•.4O 148.55 100.81 15 45 44 5££5.6

IIO_.N 1£.7• 51_.0_ 141.58 117.L_• 1£ _ 46 305.0

5457.88 88-88 £11.•1 145.0_ 97.88 17 51 4• 4•ST.G
810.80 •.£7 51•.00 140.•1 1£5.L11_ 1£ 45 _1 £•0.8

110.00 19 • 51 S07S.S_ 54.14

DIF/rl3u]N I AL _TION_

-.081_ TItA S.•St9 TC5-4J.17|5 IJA4J 1.10_9

Ill0( .£_18 _ -.IL'Jtt 9¢5 .51_B F_/ .05001

FOE .1704 FItA S._ FC_-t._H_ _ 171_0
gO[ .£530 liRA S.•NS KS 1.I•0_ FIMI' -¢HNI

£25.1_1 141.S0 •1.4£ 19 £7 51

ORBIT DETERNINATION ACCURACY

ST 959.• M 30•.1 •8 3•5.7

COT -.5•72 CRO .OOSS COT -.80•4
LSA 101•.0 NSA 5••.1S$A •S.S

EL1 970.9 EL• SOT.• ALF 114.•4

ARRIVAL DATE lIAR 14 1971

IN( .5705 Vl £9.•1•

APO 150.T4 V£ 54.•10

[TC £•5.00 CLP-11;8.43

RAP L_0.10 (CC 1.£1•T

INJ • LAT INJ • LONG

18.5• 5£7.15

£T.SO £88.05

1_.51 515.09

• 9.T4 £45.05
1£.•0 _09.ST

4475.S 55.•0 R14.04

URBIT DI[TDININATION ACCURACY

ST 9_5.9 SR 51£.5 01 30S.?
COT -.50£7 CO8 -.1££T CST -.0779

LOA 10_9.0 N_A 40£.• OSA 85.8

ELI 977.5 EL£ 55£.5 ALF 170.55

NID-'COINtO[ E_CUTIGN ACCURACY

ROT -._ NNF -.71_5 RTF .0458

898 SOOt.• R_5 ,0129 R15 -.0440

891 5557.7 _ 409.0 THA 175.50



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE IEP $S _RTO

NKLIOCENTRI¢ CQN|C

RL |50.44 LAL -.00

RP ICMI.II LAP .$7

RC SIUD.T4O GL -t. S8

PLANETOCENTMIC CON|C

C3 S4.81NI VI4L 3,TeS

LJIC.H AZMTH LJ_H TIN[

90.00 |O 58 IE

O0.O0 t4 ST S=

100.00 St H 43

100.00 1l 48 4

lID.D0 18 11 341

110.0O 11 33 37

FLIGHT TIM( 112.00 ARRIVAL DATE MAR 11 1111

DISTANCE 5t8.93!

LOL 351.74 VL tl.803 GAL t.42 AZL 90.37 HCA tS3.SO Idea 123.11 [CC .2254D INC .3711 Vl 80.618

LOP ISO.lS VP $3,171 GAP 11.14 AZP 19.93 TAL 171.14 TAP 70.14 •CA 35.37 APO 150.30 VR 54.107

GP 17.18 ZAL t5.45 ZAP 159.17 ET8 S3.95 Z/dE 181.80 ETE 117.43 ZAC 119.79 [TC 813.12 CLP-SIR.34

DLA -IS.O! RAL 288.04 RAD l§17.t V[L 11.648 PTH 2.04 VHP

L-| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[

1211.|S 10,14 $41.S7 147.13 I11.$E 11 18 £4

$704.31 27.37 239.94 1|2.41 tl.?4 11 $3 O

1011.IS 9.03 381.74 144.R2 118.3R 18 13 45

$371.03 ItI.GO E4S.4S I|E.IM 94,39 13 11 39

!344.43 5.18 3•0.43 143.83 123.14 18 37_3

$0L_.08 34.17 219.10 131.79 81.95 11 57 19

DIFFERENTIAL C_RR[CTIONS MID-COURSE [X[CUTICN ACCURACY
TO[ .10L! 11U E.Nli TC3-5.8991 BAU 1.1814 SGT 5S7S.9 8GR 58S.3 833 lIHI.3

ROE .t3SE NRA -._J_3 RC3 .11W9 FAU .08351 RmT -.?011 W -.1019 RTF .94S6

FOE .EL_S FRA 1.1211 FC3-1.7213 &SP 18L_11 SGB 51_i.S P_S .OeSO R15 -.9459

ROE .1319 EtA E.0544 BC3 S.IHMI7 Flip -t99 SGI 55tl.4 SGt 411.5 THA 175.72

LAUNCH DATE IM[P 13 1970 FLIGHT TIME 184.00

NELIO¢[NTRIC C_IC DISTANCE 554.S40

RL 130,44 LAL -.00 LOL 391.74 VL _l.IlO GAL 8,93 AZL O0,11 HCA 211,41 M4A 1_,81 ECC .L_l_l

ItP 108.10 LAp .18 L_P £33.42 VP N.933 GAP 11.S0 AZP llS.RT TAL 170,09 TAP 71.77 •CA 94.14

mC 111.111 GL -1.19 GP 13.5£ ZN. It.TO ZAP IIO.M ET8 5S,_D ZN[ 1£3,21 ET[ II7.1NS ZAC 119.23
PLANETOCENTRIC CONIC

C3 15,419 K 3.1_7 DLA -_J.E7 RAL L_O,II RAD t_l?,l V[L 11,llHi PTH 2,03 _47 7,S1_ DPA -7._

LNCH AZNTH LJCH TIME L-! T|N[ INJ LAT INJ LONG |NJ RT AJ_ INJ AZNTH |NJ TIRE PO CET TIM

10.0O 10 41 11 1519.78 T.3E 330.11 149.114 117.45 11 3 !_
O0.0O IS 34 $4 Se_l.5? _,OT £ikl,lO IS41,0t 93,M 17 1040

100.00 1J 44 $4 11£1.41 3.TT 314.L_ 149.11 119.33 12 5 15

100.00 17 13 17 5305.11 L_I.II _10.1_ 194.12 •1.8t 18 44 43

110.00 11 1• 21 1023.71 E,$• 3_1.II 1_1.18 1_4.1£ lff _ •5

DID.DO S• • 98 4871.59 34.03 •15.IH) lSAl.O¢l 81.83 _Q 83 57

Di_IAL C_NNS£T|ONI NID-C_J_91[ EXECUTION ACCURACY

• •771 _ •,•P177C3-9.4414 |NJ 1.1•_0 S3T _141041.9 _ 974.• II39 1•5.1

• DE .1371 RRA -.IS?l RC3 .L_I FAU .0£117 _RT -.AMM_ W -.MM RTF .IMSO

F_[ .1830 F_A 1.1717 F¢5-1.41HI9 BE? 18104 868 9457.• RL_ .0_18 R13 -.9461

!_[ .3850 MA •.£•TE 8¢5 3.4471 F_P -I_1 831 5188.5 838 419.2 THA 175.94

7.390 DPA -1.39 RAP 21E,•4 ECC 1.£3S3

PO CST TIM INJ 2 LAT INJ ! LONG

311.S 14.•• 3H.3_

$10_.9 11.11 •31.33

48t.7 11.79 381.H

4771.1 1•.•t 1341.13

344.4 •.53 314.11

44••.0 33.33 10•.O0

ORBIT DET[Rt41NATION ACCURACY

ST 103•.0 M 57•.7 •$ 418.1
CRT -.1188 C£• -.•0•0 COT -.•871

LSA 1108,1 148A 400.• |3A •t.1
ELI 1033.3 EL• 570.3 ALF 175.38

ARRIVAL DATE MAR 18 1971

INC .17•5 Vl _1J.313

APO 151.11 VR _d.SIHI

ETC L_4.•4 CLP-170.13

RAP Lq_4.35 ECC 1.8337

INJ • LAT INJ • L_NG

7•5.• 10._4 $45.51

S0_41.4 !•.31 •33.44

981.5 •._4 3•7.11

4705.3 _11.78 •31.13

4•1.• •.14 311.•3

4371.4 33.1• L_l.S4

_i_|T D[Tl[_I4|NATICN ACCURACY
8T 1113.• M 3•7.3 •• 451.1

CRT .0191 CRS -.•••7 ¢IT -.HD3

LEA 1•44.1 _SA 313.1 IDA 10.1

ELI 1115.• EL• 567.5 ALF .30

LAUNCH DATE 8[P 15 1370 FLIGHT TIN( 1t6.00 ARRIVAL DATE MAR 10 1971

HELIOCENTRIC COMIC DISTANCE 540.109

RL 150.44 LAL -.O0 LOL 351.74 VL 2t.111 GAL 5.41 AZL iS.it HCA 214.$5 SI4A 122.13 [CC .23413 INC .ODD0 Vl 11.111

RP 10_.3] LAP -.01 LOP 1S1.30 V? _l.9•S GAP 11.38 AZP IK).O0 TAL 11_.55 TAP 73.53 •CA 93.91 APO 131.38 V£ 34.115

R¢ 114.100 4L .O7 67 13.•2 ZAL 10.01 ZAP 111.32 ET3 53.19 ZA[ t•1.11 ET( 1tl.53 ZAC 118,71 [TC 114.•• CLP-171.1£

PbANETOCENTRIC COMIC

C3 11,787 _AL 4.090 DLA -21,33 RA_ L_13,45 RND •SIT,? V[L $1.752 PTH •.07 VHP 7,790 DPA -8.04 RAP tll. Sl EC( 1,£TS_

LNCH AZMTH LNCN TIME L-] TIME INJ LAT INJ L_NG INJ RT AIC INJ AZNTH ZNJ TIN[ PO C8T TIN INJ • LAT INJ • LONG

90.00 10 tS 21 1413.78 4.28 3SS.IM 192.•3 111.03 10 33 12 8•3.7 7.94 541.13

O0.O0 11 • M ISIS.IT 21.27 tS•.M 199.51 11.44 17 42 $9 4•lS.S 11.10 •SO.•l

I00.O0 11 33 44 1L_9.71 •.40 331.19 198.14 113.77 -tl 53 51 401.7 1.74 33£.31

100.00 17 4S 31 5834.71 89.33 8_1.1_ 198.53 88.85 19 15 31 4154.? 13.53 !11.05

110.00 18 St _3 1094.49 -.10 388.27 150.01 184.13 18 50 47 4134.4 3.88 311.0t

110.0O 19 15 _H) 4_48.74 33.O0 •St.•3 199.35 35._0 tO 48 • 434•.7 5£,Ol 103._

DIFFI[IU[NTIAL CORRECTIONS MID-COURW[ EXECUT|_i¢ ACCURACY (_•|T DETE/_4INATXON ACCURACY
TOE .4393 TItA 1.9243 TC_-9.0388 BAU 1.1812 3GT SQ43.3 8CA_ 994.0 335 166.7 ST 1308.7 SR 340.3 38 417.1

ROE .1411 RRA -.t713 RC3 .1314 FAU .0|413 RRT -.AM;S| I_ r -.IMlt RTF .9452 CRT .1449 CR3 -.3444 CET -.1777

IrO[ .3319 FRA I.L_MI FC3-1.2913 •liP 18174 NO 9471.4 _ .0172 R15 -.•453 LSA 1389.1 143A 337.0 •$A 11.1

10( .3011 mA 1.5_H3t BC3 §.0448 F_P -137 _GI 9151.0 _ 4_8.0 THA 173.15 ELI 1303.8 EL£ 333.• ALF 1.47

LAUNCH DATE IM[P 13 IITO FLIGHT TIME 118.00

1411. IOCENT_ 1C C_NIC

R_ IS0.44 LAL -.00

NP !01.14 LAP -.80
Re 114.945 _ 1.81

PLAN[TOCI[NIM 1¢ C_NIC

C$ 11.144 bl_ 4.871

L.MCH AZM1H IJ_H TIM[

O0.0O 10 •0 44

90.00 li 37 S_

1DO.D0 11 89 11

SOD.DO III 1• 13

110.0O II • 41

110.0O II 48 4

DI_IAL ¢CmS¢TIOM[

TO[ ,40_0 IrltA t. NJ TCIJ-4.iklS• llAU 1.1331

ROE .8470 _RA -.1_0 RC3 .L_JO F_U .O•l_J•

FD[ .3773 FMA l.Lqk)J FC_-I.D3•O DIP 141LII_

ROE .331D BitA 2.8003 BC3 4.1457 FSP -111

OI$TANCE t4l,lll

LOi. 351.74 V_ I_.071 6AL 4.C_ AZL I_._OHCA tl_l.O3 SNA

LOP •SO,?? tip _kl,899 GAP 18,£? AZP 0O,0_ TA_ 164,•• TAP

GP 19.38 ZA_ 97,95 ZAP 111.71 [73 9I,_E ZN[ 1•1.81 [T[

/d_IVAL DATE MAR I_ 1971

112.39 ECC .23•11 INC .1•81 V1 L_1.111
75,01 •CA •3.1• APO 131.49 V• $1.174

IM.?? ZAC 118.•• ETC •15.43 CLP-171.•9

DLA -_O.04•AL nS.l_ RND l_T.7 VEk 11.814 PTH •.09 V_ 8.011DPA -8.?1 RAP 130.?0 [CC 1.$O03

L-I T|N[ INJ LAT |NJ LONG INJ RT A_C INJ AZI4TH |NJ TIN[ PO CST TIN INJ 2 LAT INJ t LONG

1911.13 1._1 .S@ IS1.0t 111.L_ 10 45 51 •11.? •.IS 393.11

1937.71 M.3I IN.S? 111.94 89.11 tl • II 4817.8 RE.DO MY.St

18110.71 .04J M5+M 199.81 111.11 11 SO 48 MlO.8 4.03 337.09

|IS•.0• _13.19 893.713 let.11 08.L_ 19 39 ? ARIS.• _•.t• 1_5.03

134_1.44 -3.rJ 331.17 193.83 1£4.09 12 L_ It 915.4 1.1t 389.1_1
4933.1HI 33.72 810.70 1M,I1 84.00 •1 9 51 4314.0 3•.9• _01.37

MI_ [X[CUTICN ACCURACY ON, IT DI[TI[NIAINATIOM ACCURACY

8GT _lYS.O 8DR 993., 833 110.4 ST 1441.1M 394.1 38 914.3

RNT -.iS041 Mr -.llL_4 RTF .9493 CRT .£513 CRS -.$Dt3 CIT -.8170

9701,M _ .01_ R13 -._43• L•A 1939.4 N•A 390.1 38A 11.7

831 9681,9 _ 419.7 THA 176.35 EL1 1448.7 EL£ 343.3 ALF 3.54

1t30



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19708

LAUIIKN DATE SET 18 19TO

N(L |OCENTR IC CONIC

RL |S0.44 LAL -.00

RP 108.68 LAP -.3t

lC IID.0OT GL E.24

PLAM[TOCENTR l C CONIC

C5 Ill • !i1) It V_IL 4.478

M_N AZMTH LI_H TIlE

SO.ON 10 14 S

SO.Q• 11' $ 12
SO0.O0 Sl _ 10

IO0.OO SO IS 41

FLIGHT Till[ 1_._ ARII|¥AL DATE NAN 84 SIT|

DISTANCE S51.116

L0L 351.74 VL N,D$S GAL 4.Q1 AZL 8•.il HCA iTS.10 Si4A 11_.14 ECC .£44S0 INC .SB4_ Vl L_.II8

LOP ERE.S4 VP N.DII GAP Sl.4H) AZP 89.1_ TAL 18S.48 TAP Tt.l$ RCA 9£.£4 APO SSi.O0 V8 )4._;4

GP 14.88 ZAL 5S.13 ZAP II_.SS ET8 tlO.DO ZAI[ UNJ.ID ETE IN.IE ZAC SIT.?S ETC JHl•.11CLP-ITE.44

DLA -1i.68 RALt98.tt P_0 ISiY.t _q[L 11.890 PTH 8.11 V14P 8.848 DPA -9.$0 RAP ETO.DS ECC S.S£Oi

L-I TZNE INJ LAT INJ LONG INJ IT AJ_ |NJ AZI4TH |NJ TINE leo CET TIN INJ t LAT INJ I LONG
IIN.N -1._ $.0f IH.81 118._ 10 _ N _E.D E.ST SN._

SMIO.OT tE.Zl tSS.41 ll4.35 N.SI 18 ]4 _ 4880.1 ET.?# 844.T4

$_1•.4D -|.Sl ]4?.TIJ |_J.4• IS•.00 |1 _ ST T••.S 1.4T MJ.EI

$i81.49 L_.7S tSi.N IN.t• N.ml 20 • S0 4S•1.4 L_I.OZ 21_.lS

1_._ -S.74 SEIl.lk$ 194.4• 1•8.7l 18 _ _ _.4 -1.•? _.11

_Si.tS 98.]4 _.N 1_._ R.•T •i N S _1.t 98._ IN.BY
DI_TI_ _CT|_

• 4184 PIIA 1.81_ F¢8 -.4487 IL4P 18407

B0[ .4008 _ 8.0748 K8 4.t9tl Flip -597

_ DATE I_P lS 19_

_i_lC _IC

_T_IC _IC

CS 88.011VHL 4.1mE

I10.00 17 •S 98

1_._ 18 97 11

110._ 18 J 87

NI_ _C_i_ AC_Y _IT _T_I_TION ACCURACY

84T I_.0 _ _.• _ iT4.S IT 19•?.8 N ]48.4 _ SSS.T

lit -.4_1_J Nil r -.JS0_ flTI r .•48T CRT ._lO CN• -.41•4 CST -.IHl_•

MB |787.• I_S .0S00 R18 -.9487 L_ 117•.1 N0A SSS.O 8SA iT.S

891 5718.4 8Ge 480.4 1141 178.SS EL1 15•1.S ELI S30.T ALF 4.04

FLIGHT TIN[ i_._ ARRIVAL DATE _ _ igYt

DIST_ _._

851.74 _ _._ _ 5._ _ 00.4,1 _ •74.87

_.11 _ N.778 GAP 18.18 _ 84.84 T_ 184.84 TAP

GH 14.41 _ $•.85 _ 164.30 _l _.84 _ 1_.17

1_._ ECC .ESOSO I_ .5740 Vl N.414

T•.L_ ItCA •l._ _ 1S2.4| V2 ]4.49S
1•0.45 ZAC SlT.SS ETC 844.74 CLP-ST3.?S

-17.•7 _ _._ _ _T.• _ 11.•7S _ •.18 _ •.SOt _A -•._

L-! TI_ INJ _T INJ LONG INJ NT _ INJ _ INJ TI_ _ _T TIN

ii.N -S.84 •._10 IN._ 118.$0 10 _ 44 1_.4

$490.48 N.•I •51.84 1N.7S 07._ 18 94 48 4OS0.4

Si$S.N N.•S IqBll.4S tN.•5 84.O1 80 I_ T 4SN.O

DI_I_ __

• _ _ 8._ T_8._ _ 1.187•
• _ W -.SIS7 _8 .S_ F_ .018_

FOE .494W IrltA 1.8949 F¢8 -.1_IOBEP 1•5•5

IOE .4TED MA S.NIi KS S.444eFEP -578

RAP •1"3.17 ECC 1.148•

INJ t LAT INJ • LGNG

.18 £.•1

2T.SS 848.84

- ••S ]48 • 14

• 8.TO 1_0.40

-S.N _.4•

81 .•S IN,M

CIBIT DLrTI[NNINATION ACCUitACY

IT 1_.7 84 _4.1.O N NO.I_

(lIT ._IS _ -._84 C•T -._1

1815.8 _ 8£1.0 _ i7.O

ELI tTt?.3 [Lt 914.0 ALl r 4.L_J

NID-COUIII IvICUTIGN ACCUNACY

84T 8714.$ I_ SM.• 888 IN.4

lit -.•iN NRF -.NIt RI_ .I177

8GB IT48,1 I_ .00_ ill -.M77

81 8_8.7 _ 480.0 THA 171.71

LAUNCH DATE DIP lS 1070

N(L IOCENTRIC CONIC

RL 150.44 LAL -.00

RP IN.TS LAP -.Y4

RC ITS.OStl 64. 4.00

PI.AI_TOCENTlt I¢ CONIC

CS 84.881 VHI. 4.•88

LNCJ4 AZNTH L.NCH TI_

• 0,00 10 4 S_

90.00 SY 4_ L_

100.00 11 17 18

100.00 18 18

110.00 11 $ N

110.00 tO 441 N

FLIGHT TIN[ 184._

OI•TANCE Sll.l_l

L0L $S1.74 VL tS.488 GAb S.84 A_L 84,_4 HCA 277.54 ML4

LOP 8N.E8 _ _•.740 GAP 18.9• AZP 80.90 TAL 11_.8S TAP

GP 14.01 ZAL 90.84 ZAP 184,00 ET| t5.81 ZA( 11_J.14 ETE

ARRIVAL DATE NAR N tiTS

121.11 (CC .£Slll !_ .7488 VI 89,418

I•.88 RCA 90.44 APO tS2.N V8 ]4.118

IN.74 Z&C 111.811 [TC H7,_ CLP-174,11

8.778 DPA -10.48 NAP 275,44 ECC 1,4008

PO CET TIM INJ 2 LAT INJ • LONG

1140.0 -2.18 •.N

48J_7.4 27.N 141.00

40_.Z -S.I_ 84_.N

41H.4 N.S• I18._

714.1 --4.0_ 889.4S
_i • S 91. YS 1•7. YS

_IT _I_TI_ _

IT |IM•.S N 887.7 M S7•.4

CRT .40_ Cite -.4•48 CET -.S•4_
I._A 1_2.7 _ 810.O _ 1D.2

EL! 1414.7 _ SOIl.• ALJr 4.SS

-14._ 2_ _.48 _ _.0 _L 12.071 P_ E.li _P

L-! TI_ INJ tAT INJ _ INJ RT A_ INJ _H INJ TI_

I/_•.N -S._ 18.83 Ill.Y? 117.74 tO S3 $2

]4•l.SI N.I$ IA•.SI IT5.18 it.St I4 14 SS

IIOl.l_ -/.18 Ill.41 Ill.01 Ili.N 11 48 II

SIN.ST N.SI llE.l I_l.0t •l.ll lO 41 11

1814._ -10.41 ]41.84 1.14 I_.lS 1• 24

lllll.ll 88.t# IOI.IS Ill. S• 81.44 li S 40

Olill ICTl_ Ni_ EXECUTION _Y

l.ll _ S._ T¢_8.4_1 _ 1.18_ 8GT 8T4•.$ _ _.l _ 1N.8

RDE .t_ liRA -,_84 RC_ ,1_$7 FAU ,01718 _RT 0,$994 _ -,91_8 R1T ,9409

Fol .4i18 11_ i.1849 FC8 -.84_ lip 18411 ill gTN.0 R_l .g01_ 818 -.1410

DOE 1.14_4 B_k 8.I KS 8,4847 lIMP -St• 88t ITgO,l 88_ 418,4 THA 174,89

L_U_N DATE DI[P 1S 19/_ FLIGHT TI_ iN._

IllJC CCNIC DI•TANCE IT.108

lit, slO.41 L_ -.DO I.CL 891.T4 VI. IS.tit GA_ •.IT Al_ 84.04 llCA lIO./_ 8141 121.48 ECC .N]4T

lip IN.Y• LAP -.84 LOP •Yl.4| VP 9•.704 _ M.N AZP N.•8 TAIL. 1110.•8 TAP •1.51 RCA 89.44
NC iTl._ll CA. 4.74 6P 18.88 ZA_ 4_.84 _ 184,114 m N.0T R 1_.10 rTl[ I_.O| ZAC 1II.4l

PLAI_TOC:IDITN 1C CGNIC

CS ll.lti Viii. S.184 D_A -M.81 IMI. IOi.ll RiD I_l.I _ 18.180 PTH •.18 V_ •.Oil DPA -10.01

1 I Tll L-! ill IN LAT Ili S II lit i INJ I INJ Tll I _T TIN

90.00 10 I 41 llll.ll 4.1_ IT,|• Ilt.ll 117.li 10 81 49 1101.2

N.N 18 i • MiO.ll N.N 840.N I/ll,M IS.IT 11 IS 11 lllO.l

iO0.m Is iS 2 Slit.41 -I.li ill.it lll.4l 118.18 11 41 18 971.S

io0.l It ]4 N 118.411 N.4• 8L_.i ll•.N ]4.?! tO S• St 4Stt.!

110.00 I• 8 II I111.84 -U.S7 IS|. II Ill.ll ill.01 18 N II i18.1

110.00 II 0 II 4118.10 M.ll 101.i lil,ll 11.II II 81 fl llS,I

DI+I&L ill Nl_ _+

t.M I 8.i T_8.tM$ _ 1.1_ 8GT |Y||.4 t _.| 88 197.8

1118( .808Y NRA -.N _ .tin FM/ .0ili8 _IT -.$Tt7 lllM r "*HSI NTI r .9904

• 8841 _ 1.44_1 IrCI -.4•e_ I IITSI g lY77.1 I .O_ll Iltl -.IHJ04

ill 1.8ii8 BIIA 8.till BCI S.1417 FEP -]48 MS ST•l.O 811 41S.7 11tA 177.01

ARRIVAL OAT[ NNI _ 19T1

INC .9881Vl ll.414

APO 199.4• V• !kl.487

ETC L_JT.IHI CLP-tTS.4S

277._ [CC 1.4441

INJ i _T INJ •

-5.41 881.44

84,42 111.8T
-4.iS IN.40

ll.ll ill.iS

OI_ITIINATIGN ACCUlL4CY

IT illl.4 ill ll•.$ •l SN.•

C_T ,481'0 C_ -._t CiT -,_eo

LSA _ON,4mA 8_.,4 SS_ iS,S
ELI |470.4 [U_ L_lle.• ALF 4.SS



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCN •ATE Id[P 1I 1•7• FLIGHT TIN[ 1••.00 A•RXVAL DATE APR 1 1171

RLI(X[NTIIIC CONIC

RL IS0.44 LAL -.00
RP 108.10 LAP -1.18

RC 177.047 GL 1.4D

PLANETOCENTDIC CONIC

C$ _bO.•S3 VHL 5.48•

LNCH AZMTH LNCH TIN|

80.00 • 19 10

90.00 1• L_ 15

100.00 11 13 17

1DO.D0 19 SO 49

110o00 It ! 19

11•.00 11 1I 17

DIFFERENTIAL C,GNItI[CTION&

11)( 1.417E TRA 4.hi8 TC3-2.8110 BAU 1.1894

• 1840 RRA -.341_RC3 .0•33 FAU .01400

Irol[ *5Se£ IrltA 1.4844 FC3 -.4•3• BliP 18t00

liD| 1.4944 MA 4._88S BC3 t.8118 Flip -527

• |•TANCE S78.48•

LOL 351.74 VL tl.•Tt GAL 7.31 AZL IMl.•S HCA 2•5.•7 •HA

LOP 875.•1 VP _.¢_8 GAP 14.•1 AZP 89.78 TAL 1S9.31 TAP

GP 13.8• ZAL 4•.74 ZAP 18.83 [78 71.11 ZAI[ IZS.OS ET[

1£1.£0 ECC .87•99 INC 1.15•• Vl 89.918

• 3.1• RCA ••.3l APO 194.04 V8 34.D£D

17•.17 ZAC 11•.01 ETC 8••.•1 CLP-176.11

LAUNCH DATE _EP 15 1•70

• LA -13.78 RAL _DB.tl RAD B_.t M[L 11.30S PTH 8.88 VHP B.3•10PA o11.16 RAP 8••.01 [CC 1.4•41

L-I TIN[ ZNJ I.AT |NJ LONG INJ RT A&C INJ AZNTN INJ TIME I_) C•T TIN INJ 8 LAT INJ £ LONG
1•73.4• -10.1• L_.93 178.S0 ttB.BO 10 3083 1873.S -8.4t 14.1S

I398.7• 87.99 Z47.40 179.1)0 •S.Sl |9 S8 14 4798.• 87.•8 838.85

1•_4.38 -11.39 8.99 171.84 117.84 11 40 31 1054.3 -7.S5 3IS.88

1113.13 n.4O 2L_.33 1_.73 84.N 81 13 8 4113.1 88.31 £17.7D
1471.34 -14.64 349,41 188._4 181.84 18 L_ 50 •71.3 -10.3• 541.89

4848.87 33.14 tOl.l_) 179.80 31.08 _ 3B t 484•,B $1,5• 194.84

N|D-.COUIII[ [mrCUT|a4 ACCURACY ORBIT D[TEIIN|NATION ACCURACY
99T |78_.3 8CAI 436.8 803 IS2.0 •T _070.0 M 387°3 88 811.£

RRT -.SITS IIINF -.S_147 RTF .Bits CRT .4•53 CR• -.30S4 COT -.8988

m I71_.7 IU_ .00_!) 813 -.3581 LIA 8163.7 i4SA 889.7 88A 14.9

_1 5770.0 I_ 411.3 THA 177.83 EL_ ZOTS.7 EL8 888.8 ALF 4.£9

N[L IGCDNTll 1C CONIC

8L lSO.44 LAL -.00

ItP 108.e3 LAP "1.19

RC 179.C_1 Gi. 5.99

PLAN[TOCDIT81C CONIC

C3 3:1.337 VHL S.791

LNCH AZMTH LJ4CH TIME

80.00 • S7 11

80.00 18 37 57
100.00 11 11 SO

100.00 _D S SO

110.00 lZ t n

110.00 tt 88 It

FLIGHT TIN[ I_O.OO MMIVAL DATE APH 3 1D71

DISTANCE S77.SSO

L_L 351.74 VL 85.333 GAL 8.03 AZL INI.BI HCA 8•7.03 W4A

LOP 87•.7B VP N._3 GAP 15.10 AZP 88,B0 TAL 157.B3 TAP

GP 18.94 ZAL 44.33 ZAP 188.74 ET3 74.4B ZA[ 18t.lH) ETE

D I FlrlDENT I AL CCItli_TIONS

TO( 1.•3_3 _ 4.4447 TC3-8.4818) •AU 1.1814

ItD( ._1083 llA -.3184 RC3 .0837 FAU .01854

_D[ .3041 FRA 1.S31• rC3 -.$837 BSP 19037

DOE 1.8818 MA 4,8988 BC3 8.5018 FI_P -t13

180.88 [CC .87915 114(: 1.3580 Vl L_9.818

84.•4 RCA 87.81 APO 1t4.75 V£ 34.8££

170.51 ZAC 115.85 ETC 888.83 CLP-IT7.17

DLA -18.70 RAL 307.88 RAID GSDIDI.3 V[L _8.444 PTH 8.85 VHP B.788 DPA -11.4_ RAP _11_.30 ECC 1.5519
b-I TgNE INJ I.AT INJ L_NG INJ RT AIIC INJ AZMTH |NJ TIN| PO C•T TIN INJ 8 LAT INJ _ LONG

18_1.83 -tl.88 _.SO 171,91 111.85 lO _ 87 133•.8 -8.41 17.7_

53_1.48 87.95 849.99 1•3.87 81.L_I 80 7 4• 4791.5 E7.01 £38.41

1_4.3S -13._ •.19 171.8• 117.04 11 40 13 10_4.8 -•.53 399.38

S100.03 211.37 L_5.99 1•3.18 84.17 81 30 t• 4908.0 88.8I E17.33

1|87.47 -1•.5• 351.•0 173._1 180.38 18 SO 54 B_T.! -1_.44 344.95

4848.87 33.13 805.99 tli_.SS 81.07 88 4• 39 484•.3 31.55 18.79
ORBIT D£TI_U4INATION ACCURACY

ST 81•3.I M 38E.1 88 1_4.8

CRT .4•98 CR8 -.5£11 COT -.9991

LSA 8817.5 NSA _80.1 61A 14.3

ELI 8189.4 EL8 L_DO.1 ALF 4._4

NID-COUI8_ EXECUTION ACCUmACY

• GT S788.8 IIGR 485.8 •03 14•.8

RRT -.I377 W -.$1•0 RTF .•S4D

57••.4 _ .001_ RI3 -.•t41
SG1 577_.1 $08 407.0 THA 177.41

LAUIDCH DATE REP 15 1970

I_LIOCENTRIC CONIC

RL 150._4 LAL *.DO

RP 10_.9S LAP -1.48

RC 180._8• G_ 8.5•

PLAN(TOCENTR|C CONIC

C3 _7.S71VHL 8.119

LNCH AZMTH LNCH Tl14[

80.00 8 IS 38
9O.OO 18 St 11

lOB.DO 11 11 O

100.00 _0 1•
110.00 IE S 41

110.OO 11 41 E3

FLIGHT T|M£ 8•8.00 ARRIVAL DATE APR 5 1971

DISTANCE 568.584

LO_ 351.74 VL 8§.734 GAL 8.98 AZL •6,44 HCA 880.19 6NA 1_D.76 ECC .29811 IN(; 1.5800 Vl E9._19

LOP 181.34 VP 38.SO• GAP 11.7• AZP 8•.46 TAL 156.36 TAP 84.I5 RCA 65.67 APO 1IS.IS VE 14,815

GP 18.•6 ZAL 43.84 ZAP 167.16 ETS 78.11 ZAE ItS.D1 [T[ 170.73 ZAC 115.21 ETC EGD.IM CLP-178.OS

DLA -11.76 RAL 30•.5• RA• 8199.5 V[L 18.6•7 PTH 8.88 VHP 10.0•1 •PA -11.63 RAP 8_4.58 ECC 1.9185

L-| TIN| INJ LAT lHJ LONG INJ RT A•C INJ AZMTH INJ TIN| PO C$T TIM INJ E LAT INJ £ LONG

1M.7• -13.76 t•,14 17•.34 llS.O0 1• 88 S4 1599.6 -10.81 _1.11

S38_.$t 87.94 146.71 1••.64 •I.17 80 8£ 9 47•8.5 88.87 £$8.18

17S3.S0 -ll.OS •._ 17•.7D 11•.14 11 40 14 1153.1 -11.41 E.7£

DIM.T3 99.38 18S.99 1••.4• 84.18 81 44 46 4504.7 88.84 E17.£4

11•_.13 -18.44 314.71 174.84 11•.30 18 32 7 _J8.1 -14.4• 347.87

4810.97 33.16 805.99 1•5.•1 •1.18 83 8 14 4851.0 31.58 1941.88

• IFlq_[NTIAL CC_fl[CTIONI
TO( 1.848S I_A !.01_4 TCI-8.|O_O 8AU 1.1101

liD| ._199 ItRA -.S4W7 RC3 .04H)7 FAU .01118
FOE .8191 FRA 1.S788 FC3 -.riB3 •DP 1•138

gO( 1.8740 BRA S.Ot_JBC3 8.8101 FDP -499

MID-COUP8[ EXECUTION ACCURACY ORBIT DETERN]NATION ACCURACY

8GT ITM.8 IW_ 488.• •03 141.9 ST 8_48.8 M 318.7 •8 837.5

RRT -.9147 RRF -.4985 RTF .•5•8 CRT .5118 CR$ -.IIGO COT -.8993

t783.8 RL_ .00_3 813 -.95•8 LSA 2341.1 NSA 871.7 88A 13.7

I_1 9739.3 80_ 401.• THA 177.58 EL1 8_!8.7 (L_ Z71.4 ALF 4.19

LAUNCH DATE IM[P 19 1970 FLIGHT TIME 804.00 ARRIVAL DATE APR 7 1971

H[L IOC[Nll I C CONIC

RI. 130.44 LAL -.00

RP 1OO.87 LAP -1.33
RC IM.M3 GL •.8S

Iq.AI_TOCIDITll 1C C_NIC

C_l 48.1_3 VHL. •.488
LJDCH AZNTH LNCH TIN|

80.00 1114111

80.00 IB S 34

100.00 11 1• 19

1DO.D0 tO 38 It

11•.00 18 • 13

110.00 tl 18 17

DIFFEN[NT IAL CDNJlECT ICNI

TO[ 8.041_1 11L4 0.4040 TCl-S.lr_klt 3AU 1.01t49

NDE .3117 IIA -.97|3 RC3 .OgTl FAU .00_73

FOE .8440 IrllA 1.•1M8 FC3 -.1395 BlIP 193411

8.0748 88A 5.4170 K3 1.•3_0 IrDff -480

DISTANCE 587.488

LOt. 351.74 VL 85.75• GAL 9.81 AZL 99.88 NCA 893.35 SNA

LOP 885.10 VP 34.587 GAP 1•.44 AZP 89.30 TAb 154.93 TAP

GP 18.39 ZAL 41.88 ZAP 147.58 ET• 8_.07 ZN[ 185.81ETE

lZO.I4 ECC .88784 INC 1.7785 Vl _8.818

88.88 RCA 84.63 APO 1t8.45 VE 34.801)

170.94 ZAC 114.88 ETC 870.41 CLP-178.94

DLA -10.88 RAL 311.0_ RAD 4_.3 V[L 18.7_0 PTH 8.33 VHP 10.494 DPA -11.77 RAP 884.87 [CC 1.8_49

L-I TIN| |NJ I.AT INJ _ INJ RT ASC ZNJ AZMTH INJ TIN( PO C3T TIN INJ E LAT INJ 8 LONG

8013.8S -15.41 31.t4 188.71 114.01 10 80 41 1455.$ -1£.03 _4.58

98.81 t7.N 14e.7• 189.99 85.19 tO $583 4788.8 El.iS 838.88

1810.41 -11.71 13.01 18_.11 115.14 11 40 SO 1810.4 -13.80 5.99

|tOe.•9 81).38 I_q_,O_ 11H).84 84.10 11 57 30 4S04.• 88.8• 117.39

1889.$9 -10.19 397.10 188.$8 118.1• 18 33 88 103S.4 -1•.84 3S0.98

4010.87 33.111 804.30 188.87 01.44 83 13 14 4851.7 31.18 187,41

NlO-COImD[ [X[CUTION ACCURACY ORBIT OETEIININATION ACCURACY

8GT S7§7.| 8E_ 433.5 8&3 137.1 ST 8380.8 M 311.8 $8 8S0.1

I_T -.4_44 _ -.4777 RTF .ISIS CRT .S317 CR8 -.StO• COT -.889S
S771._ RI_ .0018 813 *.BIBS LSA _41S.8 I_A 863.0 $8A 13.2

I_1 STBI.B _ 3B3.B THA 177.76 EL1 838•.E EL8 888.8 ALF 4.13
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE IEP 15 1970 FLIGHT TIN[ Sol.no

HELIOCENTRIC CONIc DISTANCE SDI.147

RL 150.44 LAL -.00 L_ 351.74 VL 25.718 GAL 10.77 AZL lt.O0 HCA tOe.IS SNA 180.53 ECC .$D875 IN(: 8.0055

RP 101.81 LAP -1.79 LOP tel.IT VP N.SS5 6AP 17.18 AZP 89.11 TAL 153.53 TAP 90.04 RCA 83.18 APO 157.48

RC 164.814 GL 7.36 6P 18.14 ZAL 40.19 ZAP 1IT.IS IT| 86.33 ZN[ IIS.II ETE 171.14 ZAC 114.46 [TC 171.OS
PLANE TOCENTR[ I C CONIC

C3 47.105 VHL 4.900 DLA -10.09 RAL 311.S• RAD 8SU.8 V_L 11.999 PTH I.S? VHP
LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT

I0.00 • 53 31 1111.77 -18.19

JO.O0 19 17 41 $IHN_.81 tY.IHJ

100.00 11 • 58 1111.4S -18.18

100.00 _0 44 • $114.18 L_.41

110.00 11 • 4t 1liT.IT -11.81

110.OO It 3 57 41NIS.11 35.50

DI_NTIAL C,CmEC TIQN6

TO( £.RSTS 1WA S.IIOS TC)-1.1141 BAU 1.0711

ROE .14•9 RItA -.3810 RC5 .0410 FAU .(X)034

FOE .ITS) FRA S.•TS• F¢3 -.1116 _ 11494
liD( !.8843 IRA •.ISIS K5 1.384T FIP -475

LAUNCH DATE IM[P 11 1•70 FLIGHT TIlE 108.00

HELIOCENTRIC C4_IIC DISTANCE St•.IN

180.4M LAL -.00 LGL 381.T4 Vii. I_J.il•_ GAL 11.30 AZl. 8?.76 HCA file.iS 8NA 110.1 p ECC .3L_DI_ IN(: £.Z433

lip 104.10 LAP -1.95 LOP 191.43 VP _I.SOS GAP 17.•5 AZP 11.19 TAL 1SI.|• TAP 91.85 RCA 81.80 APO 158.65

RC 114.714 GL 7.71 GP 11.•1 ZAL M.I_ ZAP 1•1.01 LrT8 IO.•T ZJ_ I•S.SS ETE 171.34 ZAC 114.07 ETC •T1.M
PLANETOCI_TR I C CONIC

C3 •3.IS4 VHL 7.339 DLA -•,3• IIAL 313.01 _ •511.9 V[L 15.137 PTH 1.4 sl _ 11.414 DPA -11.8• RAP ff•1.39 ECC 1.11119

INCH AZNTH LNCN TINE L-I TINE INJ LAT INJ LONG INJ RT AIM: INJ AZNTfl INJ TINE PO CST TIN INJ 2 LAT INJ • LONG

I0.00 • 5£ $1 £11•.31 -18.37 !MI.4S 1•9.•7 111.93 10 18 $7 111•.4 -15.•3 31.18

IO.DO 1l 18 4• SlItHD.SI I•.IDO IMT.S3 |1•.83 IS.ST IO S• 47 4TI)1.4 •T.Ot •15•.1)1

100. O0 11 • 31 l•ll.?T -I•. 73 1•. IS |1t •OT 11 !1. !_ 11 41 31 1310.8 - li.43 11 • 3•

100.00 10 14 43 Sill.IS 11.48 ffl?.O0 IS•.4I •4.71 _ 10 8 4Sll.• 18.41 •II.SS

110.130 I! • £3 1•37.•S -13.35 4.18 187.31 IIS.?I 12 3t 13 1137.0 -ll. 7• 3H.i•
110.00 lel 11 IM 41?l OI 33.41 I07.•1 |H.H IP._I 13 34 4• 4£?l.• 31.98 il_.lM

DIFlrI[III[NTIAL CCllI:CTICNI NID-C(_IIIE [XlrCUTION ACCUllACY ORBIT DI[1ERNINATION ACCUNACY
111 •.4014 111A 1.18_ TC_-I.4_IN BAU 1.0440 8GT 5731.4 _ 4P0.3 8G3 118.3 ST 144S.3 6R L_JHI.3 liS •78.8

ND[ .1931 qU -.3_46 RC3 .OSGO FAU .OOQ03 RRT -.4417 RRF -.4507 RTF .H38 CRT .Sit3 CRS -.SIO0 CIT -.9997

FOE .?03• qA 1.1_4 FC3 -.1114 IL3P 18141 _ $747.S _ .0014 R13 -.9438 LSA 1541.• NSA •45.5 •SA 11.•
ROE •.9081 EMA •.•774 K3 1.4100 FIP -4S3 881 STSS.4 SGZ 578.5 THA 178.13 ELI •443.3 ELl •45.9 ALF 4.03

ARRIVAL DATE APR 9 1971

Vl 89.418

V8 34.104

CLP-179.R4

10.933 DPA -11.84 RAP 889.14 ECC 1.71_S

INJ LONG INJ RT A3C INJ AZMTH INJ TIN[ PO CIT TIN INJ 8 LAT INJ • LONG
SS.GI llHi.13 118.05 10 ll 43 1111.8 -13.69 •7.9•

_7.03 193,31 85.33 ZO 47 _l 4792.6 27.0• •38.49

16.35 111.1_ 114.•7 11 40 58 IIIS.S -14.88 9.•£
1L_.4| 133.17 84.4• •• I 1• 4514.Z •8.3• 817.77

1.04 183.8Z 118.99 11 34 54 1087.3 -1•.•3 $53.94

• 04.14 111.•1 81.31 13 24 4• 41lS.! 31.81 IB8.09

NI_ [_rcuTION ACCURACY ORBIT •£11ERNINATIGN ACCURACY

84T STi8.O_IVAt 437.3 883 131.3 ST £381.0 M 305.4 83 N•.9

-.4?03 IEMr -.41S4 RTF .•411 CRT .5104 CR8 -.S•5| CST -.9t)t)4

S•_.E _ .0014 ills -._H_11 LSA _4•1.1N_A •$4.5 8SA 11.7

881 $748.7 Ve_ 3•S.7 THA 177.34 ELI 1331.• ELl _$4.3 ALF 4.08

ARRIVAL DATE APR 11 1971

V1 L_l.118

V• 34.799

CLP 17•.•9

LAUNCH DATE lIP lS 1170

HELIOCENTRIC CONIC

RL 150.44 LAL -.00

RP 101.91 LAP -•.10

RC 188.1t7 GL 8.•1

PLAN[TOCENT_ IC CONIC

C$ 41.141 VI4L 7.311

LNCH AZMTH LNCH TIN[

90.00 • St I1

DO.O0 1t 58 SS

IIDO.O0 11 • 19

100.00 •1 4 Im

110.00 11 • •

110.00 Lit 12 PIP

FLIGHT TIN[ IlO.OO ARRIVAL DATE APR 13 1971

DISTANCE 301.t10

LOL 351.74 VL IS.Me 6AL 11.91 AZL 17.SO t_A 30|.8E ll4A 119.lt [C¢ .$3387 IN(: 1.4lll Vl It.ill

LOP 194.$3 VP )1.478 GAP 1l,I1 AZP 18.IS TAL lS•.ll TAP 91.71 ICA 71.ll APO ISt.9t VI $4.735

GP 11.70 ZAL 37.17 ZAP 11•.17 [T3 iS.8• ZAE 1£5.37 ETE 171.S3 ZAC 113.13 ETC 171.IS CLP 178.18

• LA -3.68 RAL 311.01 NAO 8§11.1 V[L IS.S09 PTH £.47 VHP 11.144 DPA -11.87 RAP t93.31 ECC !.004•

L-i TIN( INJ LAT INJ LGNG INJ IT AIC INJ AZNTH INJ TIN[ PO CST TIN INJ I LAT INJ • LONG

111•.18 -18.1• 41.77 IS3.01 11•.78 10 L_t I1 llSl.l -IS.el $4.38
$401.1t !1.04 148.11 lll.ll OS.ll I1 I 4 4801.9 I7.11 •31.11

1lT0.$4 -ll.OJ •t.30 ISt._l 111.71 11 41 19 1370.3 -17.93 lS.tl

1131.19 11.53 117.78 111.78 lS.l£ 11 _0 I 4531.9 ll. S4 Ill. It
1719.80 -14,78 7.17 110.•0 1|4.19 11 37 $3 11•1.l -II.•l 311.17

4111.17 33.St 1.101.1'0 1_.17 I_._1 13 43 $1 4181.I 31.11 11t.II

DI_ENTIAL _CTION3 NID-COURI( EXECUTION ACCURACT ORBIT DLrT'IrRNINATION ACCURACY

• .7101 TILA •.744_ TC3--1.1311 8AU 1.0014 3GT S715.3 _ 4,G_.§ 8G3 114.1 8T 2494.1 RR ll3.1 •8, 4•1.7

.311IS IlIA -.1911 RC3 ,0173 FAU ,0014• IIIRT -.4141 IIIIF -,403I IITF .1•_ CRT .5877 CII• -.S•SS CIT -.1tl8

FIX .731l FRA I.TSOS FC3 -.0777 i li14• SG_ 5730,0 _e_ .0014 R13 -.191t LSA •$_4.1 N_A !19.1 IIA 11.7

80( 8.7414 •IIA •.7117 1_3 1.1311 FIP -443 SG1 $7t8.S 881 _11.1 THA 170.3t ELX ISDO.I EL• •3•.6 ALF 3.99

LAUNCH DATE IM[P IS 1970 FLIGHT TIN[ 111.00 ARRIVAL •ATE

_[LIOCENTRIC CONIC •IITANCE IOS.3_l

I_ 150.44 LAL -.00 LOt. 311.74 V1L tS.311 GAb 14.13 AZL 87.1_3 HCA 301.83 8MA 118.73 ECC ._I•SO INC 1.7•£8 VI 11.0111

RIP 101.91 LAP -I.14 LOP 197.71 _P 19.44_ GAP 11.71 AZP 19.37 TAL 149.87 TAP _.14 NCA 71.00 APO 111.41 V• 34.7'1)1
RC 110.14• GL 8.•• GP |1.S| ZAL 19.41 ZAP 119.111 LrT• 100.14 ZAE 111.13 ETE 171._ ZAC 113.ll ETC •7•.T7 CLP 17T.•9

PLAM[TOCIDITll i ¢ CCNI¢

C3 11.178 _ I.$47 DLA -I.01 RAL 318.13 RAD IS•l.3 NIL IS.ill PTH l.II VIAP 11.11• DPA -ll.ll RAP fiBS.SO
LNCH AZNTH INCH TIN( L-I TIN[ INJ LAT INJ LONG INJ IT A6C INJ AZNTH INJ TIN[ PO CIT TIN INJ • LAT

t0.00 • II I I1•1.11 -_n.i7 41,01 1M.4l IO•.Si lO 19 $3 1•410.9 -18.•1

90.00 1l 41 • 1411,0.79 18.10 _11.01 I_,11 19.34 •1 tl •• 4•1_.7 17.3•

IGO.O0 It • 19 1G80.11 -I_.l_i L_J.IG 115,81 110.4t 11 43 I 1410.1 -19.30

100.00 11 13 t| 5143.79 11.I0 _.74 lOI,ltl 05,81 _1 39 8 4S45.3 £•.•8

110.00 1l • 49 1•34.33 -_e.OG 10._5 114.11 11£.98 11 _• 13 1154.3 -_.7£

110._0 tl 30 SO 4•04.$3 33.•4 I0•.19 101.54 •3.$8 t3 $1 14 4304.3 3£.39

DI_IAL CCnlIICTIGNI NI_ Lrx[cuTION ACCURACY

10( l.t_l• 111A •,lilt• TC3-1.1_ql4 •AU .tSI_ 3GT M7.4 _ _dl.l 883 1_0.4
RDE .401 • _U -._33 RC_ .011HI FAU .00_ RRT -.5_01 RRF -.3718 RTF .98_

• T705 FRA |.8_•1 FC3 -.04_ Blip 1•441 SCAI 5750.3 IU_ .0019 R13 -.9898

liD( 3.0007 MA 7.•718 BC3 1.011• Flip -41I SG1 S•tl.l _ 355.1 THA 178.5t

APR 11 |971

ECC •. 1467

INJ • LONG

57.51

•40.11

1•.57

_O.OI
• . T8

200.95

_R_:T D[11]ff41NATION ACCUWACY

ST 1539.7 I_ ll_.7 88 7011.8

CRT .1044 CR8 -.6119 CIT -.9998

LSA •641.5 N_A 1•7.4 SSA 11.•

ELl 1545.7 EL• I•7.4 ALF 5.99

1133



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19709

LAUN(N OAT[ |EP 15 1970 FLIGHT TI14_ 214.00 ARRIVAL DATE APR 17 1971

_LIOCENTRIC CONIC

RL 1|0.44 LAL -.00 LOL 381.74 VL

RP 108.93 LAP -l.38 LOP 300.91 VP

RC 198.414 GL 8.SO GP 11.32 ZAL

PLAN[TOCENTRIC CONIC

C3 TS.73i VHL 8.R30

LNCH AZMTH LNCH TIN[

90.00 R Sl SO

90.00 13 $8 EO

100.00 11 • 33

100.00 •1 31 18

110o00 18 • 31

110.00 I_ 37 50

DIFFI_IENTIAL CaUtECTICNS

TO( 3.9484 TRA 7.0813 TC3 -.0419 8AU .•949

RDE .431S RRA -.3771 RC• .0137 FAU .001_4
• 80YO FRA 1._FC• -.0_S4 BRP 19490

BO_ $.9758 ERA 7.8307 K• .M14 Flip -407

DI•TANCE 003.194

35.577 GAL 15.41 AZL N.83 HCA 303.13 8NA

N.4tt GAP 80.81 AZP 88.04 TAb 148.53 TAP

• S.$7 ZAP lU.08 (T8 105.77 ZA£ 134.31ET[

113.54 [CC .53478 INC 3.0394 Vl 19.618

97.•8 RCA 75.•4 APO 143.15 VE 34.709

171.31 ZAC 112.90 ETC £73.$1 CLP 178.£7

LAUNCH DATE _P 15 1970

DLA -T.SS RAi. $17.13 RAO 3594.8 VEL 14.180 PTH 8.58 VHP 13.173 DPA -11.70 RAP 897.89 ECC 8.$1£3

L-! TIN[ INJ LAT INJ _ INJ RT ARC INJ AZNTH INJ TIN( PO C•T TIN INJ t LAT INJ E LONG

8313.88 -81.35 43.13 194.7• 108.35 10 3tD 83 1715.7 -13.84 4D.S4

8484.94 •e.18 tS0,11 IOe.tl 88.•5 91 83 35 4•34.8 87.4£ 141.52
8037.94 -••.•• L_.I_ l|H|.t3 109.17 11 44 1 1484.0 -•0.58 91.S7

$180.77 9t).87 tEll.•S 80•,1S 88.1• 98 47 18 43•0.8 88.83 E81.14

1880.80 -87.84 13.30 137.87 111.50 18 40 58 1880.8 -84.08 5.88

4941.211 ••.77 811.L_ 205.78 84.33 83 S• 91 4381.3 38.81 20Z.£•

NiO-C,_ EXECUT|_ ACCURACY OR•IT DET(IU4INATION ACCURACY

8GT $477.• 8_ 343.1 SG3 118.8 •T 8373.4 ER 388.8 8• 738.£

liT -.34S9 _ -.3354 RTF ,37£7 CRT .8380 CR• -.941A CRT -.IM_R

883 9443.0 IU_ .0017 R13 -.3787 LRA 8U3.8 14SA 813.0 81A 10.7

8411 SIT•.• _ 343.0 THA 173.74 ELI •5•5.4 EL• 818.0 ALF 3.9£

HELIOCENTRIC CONIC

K_ 1S0.44 LAL -.IX)

RP 100.14 LAP -R.51

RC 194._11 6£ •.8•

PLAJ_TOCENTN ! C CONIC
C3 91.ERR K 8.374

IJ3CH AZNTN LJCH TIN[
80.00 • 31 44

80.00 IK) • 39

100.00 li • 41

iO0.O0 •l 88 94

110.00 18 10 13

SlO.O0 88 44 80

3S1.74 VL

LOP 304.08 VP

GP 11.15 ZAL

FLIGHT TIN( 814.00 ARRIVAL DATE APR 19 1971

DISTANCE 618.94S

33._14 GkL 16.31 AZb 94.31 NCA 318.•• SMA 119.38 ECC .38_15 INC •.•940 Vl L_.819
3•._HP7 GAP 31.94 AZP 87.78 TAL 147.49 TAP 94.77 RCA 7•.65 APO 185.07 V£ 34.787

34.44 ZAP 137.87 ET8 110.94 ZAE 184.G0 ETE 178.10 ZAC 118.58 ETC 373.1M CLP 175.19

DLA -7.07 RAL 318.04 RAD •$441.0 V(L 14.999 PTH 8.35 VHP 13.904 DPA -11.56 RAP _0.04

L-I TIN( 1NJ LAT INJ I.(:NG INJ RT ARC INJ AZNTH INJ TIN( PO C•T TIN INJ 8 LAT

I_93.93 -94.94 91.L_ Lq_.C_ 107.10 10 31 8 1713.8 -L_D.38

$430.87 I_.31 831.94 •09.35 •7.44 81 34 30 4RIO.9 •7.58

8113.74 -84._8 •t.RI 803.58 107.84 11 44 95 lS13.7 -81.71

31_r.81 N.T4 831.08 L_0.84 88.89 •8 54 40 4577.8 8•.•9

11_4._• -I_.$0 18._M_ 80i.0_ 110.03 18 48 17 13_4.• -35.33

4990.94 3•.88 818.119 808.90 85.17 84 8 40 4333.9 38.84

DIFFEI_NTIA_ CCIN_CTIC_ NID-COUWR_ EX(CUTZCN ACCURACY

TO( 3.9430 TL4 0.4308 TC• -.¢1491 BAU .8_00 8GT 9893.£ 8GR _S.• 883 115.5

RD_ .4437 RRA -._ RC3 .O0_J FAU .00093 RRT -.L_N_J NNF -._939 RTF .•758

Iro( .84,RO FRA •.O0_tFC3 -.0039 BIke 1881• _ 9J••.7 R_ .00_0fl13 -.3753
3.37•8 ERA 0.4•87 BC3 .94_• FRP -38? _81 S897.1 SC_ 3•0.8 THA 178.•6

ECC £.5085

INJ _ LONG

43.52

_42.87

P_4.49
81_.37

8.48

•03.82

ORBIT DETERMINATION ACCURACY

ST 3813.8 ER •73.7 •• TSO.S

CRT ._4•5 CR• -.Ik4i• C•T -.RRR9

L•A 8785.0 M8A _08.3 •RA 10.2

ELi 8819.8 EL£ •08.3 ALF 3.90

LAUNCH DATE W[P 15 1970 FLIGHT TIN[ 218.00 ARRIVAL DATE APR 21 1971

_(LIOCENTRIC CONIC DISTANCE 815.870
RL 150.44 LAL -.00 LOL •Sl.74 VL 95.$13 GAL 18.St AZL 88.tS HCA 31S.41 iRA 118.13 ECC .40331 INC 3.7588 VS 29.818

RP 100.04 LAP -8.83 LOP •07.|4 VP 58.374 GAP 83._0 AZP 87.38 TAL 146.57 TAP 102.00 RCA 71.1£ APO 187.88 V£ 34.788

RC 194.090 Gb 8.OR GP 10.93 ZAL 33.63 ZkP 187.58 [T8 116.18 ZA( 1_4._3 ET( 178.30 ZAC 118.13 ETC £74.34 CLP 174.D8

PLAN(TOCENTRIC CONIC

C3 IOS.OST VH_ 1D.L_i DLA -t.lS RAL 310.33 RAD 8970.0 V_L 19.074 PTH _.71VHP 14.710 DPA -11.3D RAP 3DE.D8 ECC £.74E8

LNCH AZMTH LNCH TIN( L-1 TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO C•T TIN INJ E LAT INJ 8 LONG

90,DO 9 51 41 940_.48 -83.77 54.81 _O•.IS 10§.88 10 31 51 1803.4 -81.37 48.37
90.00 !10 9 SJ $488,T1 88.t0 898.S8 818.•0 88.08 81 41 8 4088.7 27.89 £43.98

100.00 11 • 58 t19T.t4 -iS.iS •5.20 t0S.l• SOD.iS 11 45 40 lSS7.8 -88.75 17.30

100.oo ti 34 30 SlN.lt 1t).110 131.47 tit.t3 87.97 83 1 8 4596.1 19.15 213.72
110.00 18 10 91 llHMI.tO -94.85 19.19 t04.t• 108.94 11 43 37 1341.3 -£8.44 11.£3

130.00 t• 900 O 4889,8• •3.99 ti4.•S 81i.94 80.08 24 18 40 4359.9 33.07 £05.14

DIFFI[RENTIAL C_ItRECTiOI_I NID-COURW[ EXECUTIOR ACCURACY CI_BIT DETERNINATION ACCURACY
108 3.8888 TRA t.01Mi TC• -.511S BAU .Tt4t IM;T 5••3.7 _ $L_.4 _3 110.4 ST 8848.D ER 887.4 S8 774.0

RD( .4004 ERA -.3494 RC3 .0046 FAU-.O01•3 RRT -._433 il_ -._418 RTF .9789 CRT .8600 CRR -.l_RS C3T -.9999

FOE .8R40 FRA •.091_ FC3 .OilO •IMP 18483 S_l 5_43.1 _ .00_3 R13 -.8769 LSA •758.4 NRA 1R8.5 S•A 8.7

BO( 3.89?0 ERA R.1014 BC3 .5118 FIMP -_N_ SG1 S334.8 8r_ 313.9 THA 178.18 EL1 8848.0 EL8 188.3 ALF 3.89

LAUNCH DkT[ IM[P 15 1870 FLIGHT TIN( I_0.00 N_RIVAL DATE APR _3 1971

HELiOCENTR|C CONIC

RL 1_O.44 LAL -.00

RP 104.1kl LAP -t.?S

RC 107.RO0 84. R.INI

PLM_TOCENTN 1C C_NIC

C3 1L_.C_i VHL 11.001

LNC_ AZNTH LNCH TIN(

90.00 8 91 41
O0.O0 80 lS 19

1DO.DO 11 10 t

100.00 31 _ 4O
110.00 11 11 •S

110.00 22 14 4•

DI•TANCE 318.119

L_. 351.74 VL '3.483 GAb 80.90 AZL =:= HCA 318.58 •HA310.40 VP 34.33, GAP 84.78 AZP TAL 145.80 TAP

GP 10., ZAL •,.94 ZAP 1•7.01 ETS 181.37 ZAE 123.78 ETE

118.03 ECC .48081 INC 4.1541

104.38 RCA M.30 APO 188.76

178.51ZAC 111.75 ETC 874.81

Vl 39.618

V2 34.795

CLP 17_.95

DIFlr•I_NTIAL CCN_CTIM

TD( 4.1800 _ •.7018 TC3 -.•DIE BAU .OLd8

RD( .41H_ lIRA -.•iS8 RC3 .C)O_O FAU-.O0907

• 8_43 FIA 8.11109 FC3 .0_18 BIHP 10758

BO_ 4.£10_ ERA 8.78_1 8¢3 .3818 F&P -3•3

DLA -•.30 _ 313.49 RAO •970.9 V(L 15.338 PTH •.78 VI3P 15.835 DPA -11.110 RAP 304.01 ECC 3.0_44

L-1 TIN( |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO C•T TIM INJ 8 LAT INJ 8 LONG

8490.94 -84.51 97.0_ L_09.14 104.84 10 38 3• 13S0.9 -23.28 49.08

$4N.80 80.80 354.01 319.14 80.80 81 48 47 4R08.8 87.83 _45.37

3194.18 -94.03 38.00 808.EH_ 105.L_ 11 ,I_ 40 1538.• -•3.87 L_.98

S313.17 80.83 8•$.93 815.10 8•.35 83 8 34 4418.• 88.30 ••S.19

IK)Og.N -30.08 94.01 807.33 107.07 13 44 51 1404.0 -•7.45 13.88

4941.14 34.07 819.31 314.90 87.0• 84 17 47 4_81.1 33.89 L_04.76
ORBIT DETE_41NATION ACCURACY

ST •844.0 SR 881.8 83 798.8

CRT .888S CR• -.8808 CST -.9989

LSA •787.8 NSA 189.1 SSA 9.2

[L1 •RSD.E [L8 189.1 ALF 3.92

MID-COURSE EXECUTION ACCURACY

8GT 9907.0 8_ 307.4 883 104.9

RRT -.1798 W -.1737 RTF .•018

88_ 9S•4.0 RL"J .00_7 R13 -.9819

_1 9S87.0 8_ _(_.4 THA 178.43
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 19709

LAUNCH OAT• 8(P 16 19TO FLIGHT TINt 70.00 ARRIVAL DATE NOV ZS 1970

HELIOCENTRIC CONIC

IlL ISO.4O LAL -.DO

RP 10•.M LAP -.SR

RC 44.8S4 64. -1.DR

PLANETOC•NTM I C CONIC

C3 t$.18@ _ 4.•1S

LNC.N AZNTN L.NCH TINt

SO.O• $ L_ IS

9O.OO It S 47

100.00 • 3S S•

1DO.DO 13 99 91

110.00 • 18 44

11•.DO lS IZ IL5

DISTANCE 1•R.483

LOL $$9.7• VL •$.811 GAL -7.01 AZL tO.St HCA 75.34 IMIIA lEO.•• [CC .•71G• INC .3•$S Vl £0.4Z1

LON 71.0J VP 99.91_ GAP -14,S3 AI_P 90.07 TAL 139.•0 TAP ••8.OR RCA 88.03 APO IS3.J0 VZ 35.141

GP -13.51 ZAL 113.38 ZAP 1].•4 trT8 •t,15 ZA[ 151.14 •T E 33•.3R ZAC •8.45 trTC tO1.•• CLP -$.$9

DLA -13.0• RAL ttS.8• RAD 6167.9 VEL lt.014 PTH 2.15 VtlP 9.3£1 DPA -54.04

L-I TINt INJ LA• INJ L_NG INJ RT ARC INJ dk_lTH INJ TINt PO CST TIN
1010.11 -1._ 1,09 00.11 Ill.t• S S$ 11 1010.t

SJILlJ.I_ tlJ.31 tS•.S! 04.94 90.41 13 3• 1 4133. •

I_IS.S• -3.16 ]lNl.•• iMl._l 111.•4 J S9 3 •RS.I

18111.•9 19.88 tS|.IM 1_.93 89.03 15 3 • 4433.1

11"J1.44 -4.5• 33•.S0 0•.14 ItS.It • )9 3• tS1.4

4•dlO.M4 33.8• Ill.T1 99.•0 35.t$ 1• 34 53 4_40.•

OIFlqDtENT IAL rJnmm_CTIQll

TD[ .159• TRA -.41•4 TC3 .4S1LJ BAU .1930
ROE -.$Slmt IRA -.0818 It_ -.1947 FlU .03014

FOE .0490 FRA .0_• FC_I.SL"J3 BliP 1900

gO[ .1404 _ .4e_ KS .41kll4 FIP -I_S

NID-CQU181 EXECUTION ACCURACY

86T 704.1 8611 441.3 8G3 94.0

IT -.LSQ IIIIF .Hi• RTI r -.JSRO

I_$.t IttS -.0681 R13 .••ll

8G1 TI_.8 _ 41•.7 THA 115.•3

MAP 1_41.44 •CC 1.3814
INJ £ LAT INJ Z LONG

• .00 $S• .4•

20.00 24.R .40

• t5 _j£ • s,•

tJ.4• £L_ .41

-£.11 5DO.IS

31.85 t05 ._

OJWIT OETENIINATION ACCURACY

3T _.7 M 5_1.5 SS S;.•
CRT -.tNHIO CI_ .9494 CST *.SSOO

LRA 431.l N_ 19R.t I_A 15.4

• L1 430.4 _ 15•.5 ALF 114.71

LAUNCH OATI[ I(P 1• J•N FLIGHT TIN[ 72.00 ARRIVAL DATE NOV •? 1070

NIELIOC•N'IrllIC C._41C

RL 150.40 LAL -.IX)

lip 10•.•I LAP -.13

MC 45.4)9 GL -.•|
PLA_TOCI_IMIC CCNIC

C3 Zl.Sl_ _ 4.943

LNCH _ LNCH •IN•
• 0.00 $ 5 tS

90.00 SR 15 11

1DO.DO • 1• tS

1DO.DO 15 44 419

110.00 • I 5

110.00 13 17 311

DIITANC[ UHJ • rJt

I_L 3St.Tt VL I_.Od3 GAL -•.00 J_L J0.13 HCA 81.$3 SNA 1_'.14 •CC .L_O01 INC .117R Vl L_.•£•

L_e •4.1_B VP 3•.01_1 GAP -13.31 _P 90.0_ TAL L_0.IS TAP I_.S$ RCA 90.99 APO 153.1• Vt 35.15t

GIP -14.15 ZAL 119.1_ ZAP 15._J IT3 94.31 ZAE 14R.35 ETE 3)9.94 ZAC 1•.70 ETC L_1.44 CLP -5.71

DLA -1•.•_ RN. 1_4.41 RAD I_JS•.9 _ 11.•51 PTN 2.15 _ 8.7•5 DPA -31.0• RAP 943.1• •CC 1.314•

I.-1 TIN[ INJ LAT INJ LGNG 1NJ RT AIC INJ AZMTH INJ TII_ PO CIT TIN INJ t LAT INJ £
114•.94 -3.0_ •.LPF )9.P_J 11•.1• 3 _ 31 104R.R .73 1.64

1418.190 1_8.1_J L_J$.37 _1.51 8•.74 13 4• II 4810.0 £•.1_ IMS.Lql

_10.99 -4.34 390.•1 •3.S$ 111).•I • 40 5 R_O.• -.34 344.1•
51•S.90 L_,M LnJO.O'J 1_.41 8•.30 IS 12 33 41•3.5 It.IS I_11.94

ltTT,4• -7,$3 3_7,)9 I_,S| 113,44 • L_J I_ 177.5 -3.10 331.11

4879.34 33.44 _00.03 U.I_ 1_.44 II M S• 4_/_.4 _.03 ll_.O_

NID..'_ EXECUTION ACCt_ACY CI_IT OET[RNINATION ACCURACY

8GT •14.7 IM_ 4_Hl.• 8G3 1O5.t 3T 1_3.4 M )91.1 88 I_.S

liT -,3517 _ .9994 RTI r -.1•39 CRT -.1944 CR3 .1399 CIT -.9387

8M 018,1 I1_ -._14 JR13 ._994 LSA 4_7.1 149A 157,7 8SA £7.1

8GI 743,5 N 4t0,O •HA 11_,41_ •bl 4tl.3 [L._ lS6.5 ALF 114.01

01FFI[IIKNT IAL COIII_¢TIM

110[ .IlNHI TMA *.4004 T¢3 .5173 BAU .1140

-.3141 RIM -.O_W IK3 -.L_H_ FlU ,O_q_

FO( .0_O IRA .M F¢_-1,301_ BRP I_

BO( .54O4 8RA .40_5 K3 .SlH)I FliP -_13

LAUNCH DATE &•P 11 ID70

I¢[LIOC•NTRIC CONIC

RL 150.40 LAL -.00

RP 107.77 LAP .04

MC 40.750 GL .30

PLAN[TO¢•MTM|C CONIC

C5 _O.L_S V_. 4.4R7

LNCN AZm L I_H •IN[
90.00 4 44 47

90.00 It 24 40

1DO.DO 5 57 l

100.00 19 14 99

110.00 I 45 31

110.00 15 83 •

FblGHT •IN[ 74.00 ARRIVAL OAT• NOV £1 1•70

Ol STANCE 105.0_

LOt. $Sl.Yl VL El.t43 GAb -?.DO AZL llS.33 HCA 114.•9 3NA

LOP T7.$1 VP 3T.139 GAP -It.S4 AZP )9.99 TAIL t0_.11 TAP

GP -15.07 ZAL It?.SS ZAP 17.07 [T3 $•.ll ZN[ 141.04 ETE

115.5• ECC .•41_i IMC .M35 Vl L_.•t•

tl•.N KA 11.53 APO 154.11 V! 55.113

334.94 ZAC GA.)9 tTC _•$.5R CLP -•.10

DLA -lt.09RAL I_3.0_ MAD 351T.• _ 11.900 PTH t.tl VHP

L-I TINt INJ LA• INJ LQNG INJ RT A&C INJ AZNTH INJ TINt

IE_Ht.O3 -4.4t 10.L$ 33._ 118.00 S It 51

S_••.09 lT.31 t41.S1 O0.t• 3S.09 13 S_ tl

14fl.SO -S.31 3It.It 82.94 111.41 • 11 tO

SO04.N 81J.•• L_4.N O0.tt 03.1;4 11 11 13

lS07.00 -•.N 3)9.45 ll.lO ItS.tO 7 7 11

4819.13 3t.llO t03.4S 59.51 •l.lO 1• 45 15

NID-CI_IIR_ EXECUTION ACCURACY

I_T P43.1 14;11 471.t SG3 118.5

liT -.SM RRF .4431NTF -.E_NIS

SG8 1RO.tlt£3 -.D714 R13 .7137

SGI •73.3 _ 411.3 THA IIO.R8

DIFF(R•NTIAL CQRI_CTION_

TOE .117R 11A -._30 T¢3 .S_03 BAU .1•41

ROE -.•171 RRA -.0_1_ RC3 -.184@ FlU .03S99
FOE .1•15 IRA .0_0_ FC3-1.514• Blip 1104

BO( .311_ BRA ._k34 K3 .64•3 FSP -891

FLIGHT TIRE 73.00LAUNCH OAT[ 08P 11 1070

DIITANCE Sill). 941
LOL $51.1T VL El.it3 GAL -•.00 kZL Rl.•4 G 08.01 •HA

LOP _0.73 _P 37.371 GAP -ll.Jl_ AZP 89.919 TAL _03.47 TAP
GP -11;.09 ZAL 181.01 ZAP 19.1• ET3 51.SD ZN[ 148.71 ETE

l.tlS DPA -_.15 MAP 943.87 •CC 1.$311

ItO CST TIN INJ R LAT INJ • LONG

lO_t.O -.94 5.199

4784.1 El.MS £_.03

151.5 -1.15 34•.R4

4494.1 £1.01) 111.31

707.0 -4.£5 555.11

4R13.1 31.0S 114.67

ONfSIT ••TERMINATION ACCURACY

ST •14.4 M 3•0.5 S• 114.4

CRT -.1315 ¢311 .•407 CIT *.•£11

LSA 4••.S _ 155.1 IRA 30.4

EL1 40t._ ELi 154.• ALF 115.1_

ARRIVAL DATE 0•C I 1•70

H[LIOC•NTRIC CONIC

NL 190.40 LAL -.00

lP IO7.•4 LAP .J_J

RC 40.190 64. 1.GA
_/d_TOC[NTM 1C CONIC

C3 19.1_ _g. 4.374

INCH AZNTH iNCH TINt
110.00 4 _4 47

9O.OO 1£ 34 14

1DO.DO S 38 81

100. DO 14 3 10

110.OO • IN)1•

110.00 15 I_l 55

1_4.41 [CC .•404• INC .tSEK) Vl L_9.1£6

L_191.41 RCA 94.50 APO 154.$4 V_ 55.174

335.44 ZAC 8S.90 ETC L_1.7£ CLP -10.S•

DLA -14.4• PAL 1_1.71 P_D 1317.1 VEL 11.•$4 PTN t.10 _ 7.77R OPA -57.51

L-1 TINt 1NJ LAT INJ LONG INJ RT A_C INJ AZl4TH INJ TINt PO CST TIM

1734.37 -S.13 13.11 51.M• 117.7l 4 53 44 11_1.4

5315.40 t7.41 841.4| 87.I_I 8_.38 14 £ 49 4•15.4

149¢1.tt4 -4.•5 5SS.O_J 80.17 119.15 • 5 21 894.R

SO_R.D7 1_.17 I_0.11 I7.OG 81.17 15 R• • 4419.1

133•.$R -9.84 341.13 73.10 tL_.SO I 51 H 739.5
47•0.15 32.01 199.04 INI.3t 77.30 11 43 15 4150.t

01FFE]_NT I AL C_NNECT IC8_

TO[ .1044 _ -._W4 TC3 .RIO_ BALI .105£

RD[ -.II'INI Ilia -.0138 RC3 -.399_ FlU .0384•

FD[ .111H_ IRA -.0043 IrCS-1.•40• BlIP L_04

BO( .t177 BItA .5715 BC3 .7•4£ FSP -33•

RAP £44.15 ECC 1.3149

INJ t LAT INJ _ LONG

-t.07 •.4•

_S.09 235.03

-3.O1! _41.48
t7.1• £11.94

-S .41 514 .IT

£9.95 190.4S

ON•IT DE'Vl[RMINATION ACCURACY

ST _0_.9 08 _47.3 88 1S£.1

CRT -.SRI4 CR3 .9•80 CIT -.•500

LSA 417.• N_A 155.5 $3A 33.8

[I..1 590.4 ELI! 155.1 ALF 111.74

NID-C_URIE EXECUTION ACCU_ACT
SGT 700.4 _ 487.3 8G3 133.0

RRT -.4110 RRF .4944 RTF -.7005

_A9 9G3,1Rt3 -.O@_l R13 .7515

SGS 797.7 _ 413.4 THA 159.10
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUISCM DATE 9EP 19 1970 FLIGHT TIME 78.00 ARR|VAL DATE DEC $ 1970

HELIOCENTRIC CONIC

RL 150.40 LAL -.OO

RP 107.71 LAP .45

RC 49.941 GL E.T9

PLANETOCENTR|C CONIC

C$ 18.847 VHL 4.878

LNCH AZMTH LHCH TIME

90.OO 4 S 3O

9O.OQ IE 45 55

1DO.DO 5 8O 18

100.00 14 11 54

lID.D0 9 13 89

110.00 15 35 7

DIFIrERENTIAL C<_III_CTIONI

TO( .0_01 TRA -.3510 TC3 .ll_O BAU .1953

-.ISll lIRA -.1001 RC5 -.)ill FAU .04191

F_E .£L_T FRA -.0314 FC$-1.9685 BSP 8304

ROE .1745 BRA .3t51 8C3 .1005 FSP -304

DISTANCE EOI.I$S

LOL 35E.78 VL El.S84 GAL -7.08 AZL 09.55 HCA 91.84 SMA 189.43 ECC .85858 INC

LOP 83.96 VP 37.500 GAP -10.74 AZP 9O.01 TAL 804.71 TAP 195.99 RCA 91.89 APO

GP -17.8£ ZAL 150.58 ZAP 21.17 ETi 40.11 ZAE 149.51 ETE 531.77 ZAC 84.$5 ETC

• 4491 Vl |9.IZl

154.57 VE 35.184

|ll.ll CLP -13.19

DLA -18.04 RAL _0.11 _ 1517.7 V[L 11.811 PTH E.09 VHP 7.585 DPA -$0.56 RAP 844.94 ECC 1.3003

L-I TIME INJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH INJ TIME PO CET TIN INJ E LAT |NJ E LONG
1781.48 -?.ll 15.73 79.15 117.44 4 55 It 1108.5 -5.55 9.04

St47.OE tl,71 23l.$7 84.53 80.23 14 11 23 4147.0 £5.09 Z£I.Z8

IS41.41 -l.3l 357.43 78.67 118.80 5 45 53 941.5 -4.45 350.91

49O3.8T R7.91 215.45 04.28 78.R3 lS 34 59 4515.5 •9.0S •07.12

1574.57 -11.1§ 343.09 71.99 lZZ.5• I 59 •3 774.6 -6.79 536.72

470Z.9• 51.07 194.83 85.45 74.95 11 55 50 4102.9 28.70 186.44

M|O-COIJR_ [XECUT|(_d ACCURACY ORBIT O(T[IIH41NATIOH ACCURACY

8GT 774.£ IGR 50¢1.0 065 14•.2 ST 189.5 M 550.5 SS 195.3

RRT -.4531RIU r .$485 RTF -.7105 CRT -.5457 CRS .9685 CST -.0452

8Ga 9P,_,.9 m -.0059 R13 .7485 LSA 41§.G 14_A 151.0 SSA 55.9

8G1 8Z1.4 _ 4Z5.• THA 157.0• ELI 588.6 EL• 151.O ALF IO9.93

LAUNCH DATE 8EP 19 1970 FLIGHT TINE 80.00 ARRIVAL DATE DEC 5 1970

HELIOCENTRIC C._NIC

RL 150.40 LAL -.00
RP 107. 841 LAP .14

RC 51.L_5 GL 4.O4

Pt.ANETOCENTR I C CONIC

C3 17.555 K 4.1tl

LNCH AZm LNCH TIME

90.00 5 49 511

90.00 1• 53 49

1DO.D0 5 • 44

100.00 14 •0 45
110.00 5 59 17

110.OO 19 41 41

DZ3TANCE •13.418

L_ 35•.7• VL H.TZ9 GAL -7.05 AZL 19.39 HCA 94.47 SNA 1_.34 ECC .2•515 IN( .8371 Vl 19.926

LOP 87.19 VP 57.115 GAP -9.99 AZP 9O.05 TAL •05.91 TAP 300.50 RCA 97.90 AI_) 154.79 V• 35.193

GP -15.47 ZAL 15•.03 ZAP t4.•O ET8 44.47 ZA[ 144.57 ETE 5L_i).8• ZAC 85.8Z ETC •91.89 CLP -15.91

DLA -11.19 RAL •19.43 RAD 6597.7 VEL 11.786 PTH •.09 VHP 8.903 DPA -59.99 RAP •45.17 ECC 1.2998

L-| TIME INJ LAT INJ _ INJ RT ARC INJ AZMTH INJ TIME PO C$T TIN INJ • LAT |HJ 2 LONG

1930.C_ -8.78 19.44 77.51 117.05 4 17 _9 1•50.0 -5.07 11.71
5180.95 •5.N •31.91_ 9£.08 78.05 14 •0 10 4580.9 •3.95 ••5.77

1SiS.IT -9.10 559._ 78JH| 118.58 5 •9 9 985.7 -5.93 355.•7

4900.55 Z7.O0 •11.01 91.79 71._ 15 4• •8 4500.5 •4.89 •0_.04

1411.71 -1•.50 345.1• 75._i 1••.09 e _1 48 811.7 -9.18 530.99

4047._ 50.0• 1•O.84 90.9| 7•.95 18 59 9 4047.5 •7.58 11_.95

ORBIT DET[R141NATION ACCURACY
ST 175.S M 3•9.0 SS 245.5

CRT -.4756 CRS .985• CST -.9147

LSA 410.0 NSA 148.7 8SA 39.2

EL1 54•.0 EL2 148.S ALF IO7.97

D I IrFI[R_NT I Ab COI_CTICNI
TO( .075| TIIA -.3519 TC3 ._fl 9kU ._050

ROE -.1391 RIIA -.10LI IIIC5 -.41_5 IrAU .0497•

F_E .1949 FRA -.0_10 FC5-•.•571 8841 •401_

BI_ .24H BRA .5555 BC5 .8744 FIMP -441

NID-COURR_ EXECUTION ACCURACY

SGT 714.4 8GR 5_9.7 SG5 187.•
RRT -.4955 W ._044 RTF -.7181

SGB 941.5 R_ -.1101 R15 .7652
841 844.4 $G• 4•7.5 THA 154.55

LAUNCH DATE IEP 19 1970 FLIGHT TIME 6_.00 ARRIVAL DATE DEC ? 1970

HELIOCENTRIC CONIC

RL 150.40 LAL -.00

RP |O?.l| LAP .12

RC S2.049 GL 5._9

PLAMETOCENTRIC CONIC

C3 19.971 WlL 4.1•O

LNCH AZHTH LN(H TIME

90.00 3 29 19
9O.OO 15 3 59

100.00 4 44 2

1OO.OO 14 29 55

110.00 S 45 44

110.00 15 48 4•

OIFFI[RENTIAL CORRECTIC_I$
TO( .0599 TRA -.5•44

ROE -.1144 RRA -.11•7

FOE .3757 FRA -.09_1

••t•7 MA .5434

DISTANCE •tO.Ill
LO_ 558.7• VL •1.857 GAL -T.05 AZL 8|.17 HCA 97.70 SHA 1•7.19 ECC .21657 INC .8299 Vl 19._29

LOP 90.4• VP 57.711 GAP -9.08 AZP 90.11 TAL •07.04 TAP 504.74 RCA 99.54 APO 155.01 V_ $5.202

GP -19.84 ZAL 155.54 ZAP 87.01 ET| 41.59 ZA( 145.7• ETE 5•7.50 ZAC 6_._7 ETC 291.9E CLP -18.77

DLA -9.44 RAL •14.48 RAD $517.7 _L 11.78• PTH •.0| VHP _.|11 DPA -41.32 RAP •45.19 ECC 1.2795

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM ZNJ 2 LAT INJ • LONG

1979.74 -10.•4 •1.•4 ?1.09 116.54 4 0 38 1279.7 -9.91 14.45
5117.15 •4.89 _•7.50 79.95 7_.04 14 29 14 4517.1 •2.72 219.50

1831.14 -11.•$ •.SE 75.Sl 117.87 5 15 15 1051.3 -7.44 559.81

4859.84 25.98 •04.79 79.81 74.88 15 50 55 4•59.8 25.62 198.78

1450.59 -15.9O 547.•_ 74.0• 1•1.55 6 7 55 950.6 -9.92 340.77

4595.50 _8.85 107.041 79.9O 70.86 17 5 15 3993.5 25.99 179.06

N|O-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TC3 .7751 BAU ._145 $GT 789.9 8GR 559.4 8_5 187.0 ST 161.6 SR 50•.5 88 _98.9

RC5 -.5409 FAU .04900 RRT -.5359 RRF .e_O0 RTF -.7••8 CRT -.3789 CRS .9598 CET -,5592
FC5-•.5448 BEP 2494 SG_ 987.9 R•5 -.1•51 R15 .7817 LSA 4•7.5 NSA 148.9 SSA 39.8

BC5 .945• FSP -501 SG1 067.0 $G• 430.5 THA 151.65 EL1 310.4 EL• 145.7 ALF 104.76

LAUNCH DATE $1[P 18 1970 FLIGHT TIME 84.00 ARRIVAL DATE DEC 9 1970

HIEL IOCENTRlC CONIC

RL 150.40 LAL -.DO
liP 107.85 LAP 1.O1

RC 34.?07 _ 4.77

PLANETOCLrNTR I C CONIC

C5 1tl.53• VI4L 4.014

LNCH AZNTH INCH TIME

90.00 5 1l 31

90.00 15 14 L_

IOO.OO 4 3O 9

1DO.DO 14 59 L_i

110.00 5 L_ 5S

110.00 15 59 •

DZSTANCE E'_6.959

LOt. 55_.7• VL _8.970 GAL -7.07 AZL M.97 HCA 100.95 SMA 1•7.95 [CC .•1538 114(: 1.0•58 Vl •9.8•9

LOP 95.65 VII 57.7_ GAP -8.51 AZP 90.19 TAL •08.14 TAP 309.07 RCA 100.85 APO 155.•• V• 35.£10

GP -•1.58 ZAL. 154.40 ZAP 30.18 ET3 58.74 ZA_ 145.00 ET[ 5_5.04 ZAC 00.78 ETC •81.91 CLP -21.79

DLA -T.7• RAL •17.89 RA_ 4587.7 VEL 11.744 PTH •.07 VHP 8.149 DPA -4•.89 RAP •44.116 ECC 1.2721

L-| TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME I_) C$T TIM INJ • LAT INJ 2 LONG

1918.41 -11.75 _.4.1• 74.97 115.95 5 44 40 15•8.4 -8.17 17.•7
S051.41 •5.81 •_3.3O 78.09 74.•0 14 58 50 4_55.4 •1.41 •15.45

1177.97 -1•.75 5._0 74.41 117.•7 4 58 7 1078.0 -8.98 358.43

4701.01 _1.04 •0_.78 77.75 7•.84 15 59 7 4181.1 ••.27 104.94
1490.95 -15.5• 349.5• 7_.9R 1•0.94 5 54 46 090.0 -11.11 34•.95

4540.19 _7._5 183.48 70.47 69.04 17 11 50 5041.0 _i.55 179.48

ORBIT DETERNINATION ACCURACY
ST 148.4 M •118.8 $$ 558.9

CRT -.•064 CR8 .95•4 CST -.45•4

LSA 446.9 NSA 147.5 SEA 39.7

EL1 271.• EL• 145.9 ALF 99.08

DIFFERENTIAL C_CTiONI

TO( .059_ T_A o.3119 TC5 .7959 B_U .••15

• DE -.1870 _RA -.113O RC5 -._eOI FAU .05417

.4755 IrRA -.1_04 FCS-•.IS_ BRP _7_

BOE .1913 MA .340• BC5 1.001• FBP -558

MID-COURI_ EXECUTION ACCURACY

8GT 785.4 SGR 595.9 845 •08.1

limT -.559• _ .7110 RTF -.7181

SCA| 984.8 R•5 -.1488 RI5 .7959

SGI 881.5 SG• 438.7 THA 149.42
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH DATE SEP 16 1970 FL|GHT T|I4E 86.00 ARRIVAL DATE DEC 11 IDTO

I_(LIOCENTRIC COIIIC DISTANCE Z33.616

RL lSO.4O LAL -.DO LOt. 3§Z.72 VL 27.070 GAL -7.08 AZL 88.77 HCA 104.17 SNA

RP 107.90 LAP 1.19 LOP 96.89 VP 37.878 GAP -7.5Q AZP 10.30 TAL Z09.1S TAP

RC 56.531 _L 9.E1GP -Z3.DD ZAL 135.45 ZAP 53,40 (T1 $6.$8 Z/dE 14E.3i [T[
PLAN(T(XENTRIC CONIC

C$ 18.201 VHL 4.025 DLA -S.9R RAL 217.04 RND 8887.S VEL 11.730 PTH Z.07 VHP

LNCH AZNTH LIKH TIN( L-| TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH
90.00 R 51 53 1978.99 -13.Z4 ZT.00 74.14 115.Z6

90.00 15 Z5 11 4995.$0 Z£.64 Z19.30 7S.SS 72.5£

IO0.00 4 15 5 17ES.73 -14.21 7.H 75.88 111.SR
100.00 14 4B I_ 4TE4.M 23.88 198.97 76.10 71.17

110.00 5 15 49 153Z.$T -15.75 551.M 72.25 lt0.24

110.OO le 4 5 44•0.21D H.57 180.00 TS,N 17.4£
DI_HTIAL CGlUECTIN

TO( .DL_MS TRA -.3070 TC3 .BOLT OAU .25E4

RD( -.ISTS lIRA -.1_16 RC5 -.7150 FAU .05919
FOE .9809 FRA -.1578 FC3-$.1151 OSP 2651

BOE .1BO5 BRA .$_I BC$ 1.0"/_9 FSP -640

LAUNCH DATE _EP lJ 1970

NIL IOCENTRI C C_IIC

RL 150.40 LAL -.IX)
lip lOT. 98 LAP 1.37

8C SR.418 04. 9.70

PI.AN[TGCLrNTR IC C(_IC

C3 IS.BOl K 3.•95

INCH AZI4TI4 L.NCH TIN[
90.00 t 41 I_1

BO.O0 13 34 E7

10•.DO 4 0 44

1DO.DO 14 39 44

110.OO S 4 I_

110.00 1tl 18 )4

DIF_NT IAL COIm(CT|ON8

11D( .01DO 11L4 -.3004

RDE -.lm RNA -.IMS

IrDE .7040 IrRA -.11ml

ROE .1244 lIRA .3L_O

TC3 .TIM# BAt) .2425
Re5 -.11|4 FAU .OIM_I

FC3-3.4800 03P 2?73
BC3 1.1_H_4 FSP -722

189.59 [CC .8085D INC 1.EES8 Vl 8D.9£4

513.31 RCA 101.77 APO 155.4E V_ 55.£18

588.11 ZAC 79.0• [TC 8•1.•• CLP -£4. 99

5.81• DPA -44.4• RAP 244.43 ECC 1.2•••

INJ TIN[ PO C•T TIM INJ 2 LAT INJ 8 LONG

5 29 5E 1379.0 -•.75 1_D.17

14 4• 2T 4595.• 20.04 £11.80

4 45 4• 1125.7 -10.5E 1.13

1• • • 4124.1 DO.B? 1•1.29

S 42 21 •52.4 -12.•2 343.E2

17 1• 3• _BO.2 23.0• 172.47

ORBIT DETEJtNINATION ACCURACY

• T 13•.9 M 231.5 IS 41•.9

CRT -.0•13 CRS .•55• C3T -.3•3•
L3A 475.0 14SA 145.7 •3A 3R.4

EL1 251.• ELI_ 13•.0 ALF _1.3#

ARRIVAL DATE DEC 13 1970

NID-COURDE EXECUTION ACCURACY

SGT 781.• 8DR 44£.3 803 232.1
RRT -.396GlIF .7812 RTF -.71IM

1011.3 _ -._348 R13 .•157

SG1 •10.1 _ 442.3 TMA 144.16

FLIGHT TINE 88.00

DISTANCE 240.374

129.1• ECC .20445 INC 1.431• Vl L_.820

317.40 RCA 10Z.77 APO 153.BO V2 38.££5

313.78 ZAC 77.24 ETC 281.74 CLP -28.38

LOL 3SE.TE VL E7.157 GAL -7.05 AZL 88.57 HCA 107.40 SNA

lOP 100.13 VP 3?.IMT GAP -8.85 AZP 90.43 TAL 210.08 TAP

GP -_1,.91ZAL 138.E1ZAP 37.M ETS 34.21ZAE 141.7• ETE

OLA -4.23 RAL 216.55 flAD 6587.8 VEL 11.719 PTH E.OI VI4P 5.318 OPA -48.23 RAP 243.5• ECC I.EUT

L-1 T11_ INJ LAT INJ LONG INJ RT A8C INJ AZIqTH XNJ TIN( PO C$T TIM INJ 2 LAT INJ 2 LONG

1_30.44 -14.T2 $0.15 73.81 114.47 3 15 13 1430.4 -11.E• _1.14
4937.341 21.40 215.4• 75.31 71.00 14 58 44 4337.4 18.81 21D?.91_

I774.44 -15.87 10.88 75.15 t15.79 4 50 19 1174.4 -1£.07 3.92
411411.59 22.$9 195.54 74.93 1_.68 16 1T 35 40114.6 1•.4E lET.B•

1575.04 -1•.E1 554.34 71.78 118.44 S 30 41 873.0 -14.15 547.58

4440.78 25.04 IT6.M 73.73 35.83 17 26 35 3840.8 El.S? ltm.4£

NID-COUIED£ EXECUTION A¢CU_ACT (_RBIT D[TEIININATION ACCURACY

8GT 7_1.4 I_R _.6 SG3 257.4 ST 135.9 M 184.• S• 4_1.8

RRT -.11205 21IF .6094 RTF -.TOIM (:liT .0930 CRS ._44 CST -.2700
10_9.5 RL_ -.1831 R13 .8352 LSA 514.8 14_A 145.E SSA 37.•

SGt 9_1.7 S_ 430.3 THA 13•.2• ELI 1•7.4 EL2 132.6 ALF 8_.$5

LAUNCH DATE SEP 19 1970

HELIOCENTRIC CONIC

RL 130.40 LAL -.00

RP 107.S• LAP 1.54

RC BO.$S• G_ 11.2•

PLAH[TO(ENTDIC CONIC

C_ IS.80_ _4L $.•75

LHCH AZNTH LNCH TINE

9O.OO t 26 S?

BO.O0 13 4• 15

1DO.DO 3 47 •

1DO.DO 15 10 43

110.OO 4 52 44

110.OO !• 21

FLIGHT TIN( 90.00 ARRIVAL DATE DEC 15 1970

Di3TANCE 847.059

LO_ 358.78 YL 27.835 GAL -7.10 AZL 53,35 HCA 110.•4 8MA 1L_.70 (CC .2D01_ IN( 1.•454 Vl 2•.•£•

LOP 103.56 VP 38.007 GAP -3.17 A2P J0.53 TAL 810.37 TAP 325.51 RCA 105.G5 APO 155.7D V2 55.252

GP -2•.51 ZAL 15•.73 ZAP diO.H [T| $2.14 ZAE 141.19 ETE 315.01 ZAC 75.88 ETC 201.5• CLP -$1.R8

OLA -8.40 RAL 210.22 R,tO 6387.8 V[L 11.713 PTH 2.08 VHp 5.231 DPA -40.09 RAP 242.54 [CC 1.2801

L-I TIN[ INJ LAT INJ LONG INJ RT A_C INJ AZMTH INJ TIN[ PO CDT TIN INJ 2 LAT INJ 8 LONG

E082.83 -16.17 3_._$ _.38 113.57 3 I 40 1408.8 -12.R5 26.21

41N10.42 EO.08 211.M 74,37 60.81_ 15 8 30 42_0.4 17.14 2G4.3R

16_.4.1T -17.12 13.84 72.83 114.88 4 17 33 1E24.2 -13.D8 8.80

4814.33 il.0_ 181,8t 73.J7 88._ 18 27 38 4014.3 17.•5 IR4.40

1819.8_ -18.89 338.91 71.59 113.55 3 16 43 1018.8 -15.6• 350.D_

431_.44 25.88 17_.78 72.73 64.59 17 54 51 3792.4 80.04 184.51
OI FFElI(NT 1AL COm_CT IC_

1_ .00_3 _llA -.L_49 TC3 .7_87 BAU .tSL_

*.OI_D 8_A -.1412 RC3 -.9185 FAU .04104?

FOE .84113 FRA -.1_03 FC_F-$._OS? 83P 2938

BO( .08ES liRA .3303 BC3 1.1037 Flip -80_

NIO-CQUI_i( EXECUTION ACCURACT ORBIT DETERt41NATION ACCURACY

8GT 744.2 I_l| T87.1 805 £8_.2 ST 131.3 SR 134.8 3S 55•.6

I_T -.61_4S _ .IMT0 RTF -.8891 CRT .5527 CR3 .0241CST -.I•R8

10418.61_ -.1838 RI3 .8535 LSA 5•8.1NSA 145.G SSA 55.4

301 IH_.3 SCA_ 44J_.8 THA 133.61 ELI 155.7 EL2 108.7 ALF 47.ET

LAUNCH DATE W[P 18 1•70 FLIGHT TINE I_.00 ARRIVAL DATE DEC 17 1R70

H[L IOCENTR I C C_NIC

NL 180.4D LJkL -.00

RP lOT. $4 LAP 1.71

• C 88.34_ 6_ 12.97

P_A/_TOCDMTIt IC C_4IC

C3 15.711 VHL 3.1Nki

LNCH AZMTH U4CH TINE

9O.OO 2 13 10

9O.00 14 0 41_

IOO.00 I _l 11
100.00 15 I_ I_1

110.00 4 41 40

110.00 18 _1|- I_1

DISTANCE _._$.719

LOL SS£.Tt VL _7._7 GAl. -7.10 AZL M.13 HCA 113.08 _I4A

IO_.t_ VP _MI.O_H) GAP -3.51 AZP 110.78 TAL 211.58 TAP
GP -_1t.09 ZAL 137.12 ZAP 44.88 ET3 30.09 ZAE 140.54 ETE

130.13 ECC .19777 INC 1.8444 Vl _9.028

325.48 RCA 104.41 APO 155.8• V2 35.238
310.79 ZAC 73.01 ETC 201.51 CLP -35.

DLA -.71 RAL 258.03 RAD 8397.8 V_L 11.70tl PTH 2.08 VHP 5.017 DPA -50.01 RAP 240._1 ECC 1.2387

L-I TIN( INJ LAT |NJ lONG INJ RT A_C INJ AZI4TH INJ Tli_ PO CIT TIN INJ E LAT INJ 2 LONG
_13Q.43 -17.60 _14._tl 75.45 112.33 2 49 411 15511.4 -14.39 89.3•

1973.1_ -13.53 16.9_ T_.O0 113.87 4 5 _J 1£75.1 -15.17 •.7•

4180.91 19.89 188.411 71J.N 67.04 18 53 _4 _HM).• 16.40 181.£3

14MJ_.87 -tt.N _39.81 71.70 117.$4 3 9 24 10413.9 -17.24 352.81

4_44.1NI I_._1 170,8_1 _.01 6_.33 17 43 48 3744.• 19.40 18_.71

ORBIT OETEIff41NATION ACCURACY

ST 131.0 M 85.• 38 02•.1

CRT .8613 CR5 .5179 CST -.1188

LSA 631.0 14SA 145.4 85A 3E.•

ELI 145.4 EL2 57.• ALF 28.32

DIFFI[:RENTIAL _me_CTlOl _

11D( .OOG41 _ -.IHl_7 TC3 .TS�OllAU .L_41

RD( *.0334 _ -.5493 RC3-1.1_1_14 FMI .07471

F1)( .IHt93 FIIA -.IMY9 FC3-4.51S_ W _1007

BO_ .03410 89A .3333 BC3 1.E387 F3P -IHN_

NIO-COUM_ EXECUTION ACCURACY

I_T 7|1|.6 _ Ikll_.6 SG3 509.0

RRT -.85_1 RRF .871_1 RIT -.657•

$1N.1 _ -.ISIS R13 .8777

_5 1000.1 9G2 476.2 THA 127.05
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE IEP 16 19T0 FLIGHT TIRE 94.00 ARRIVAL DATE DEC Ii 1970

tR(LIOCENTRIC CONIC
RL 150.40 LAL -.00

RP 107.S$ LAP 1.87

RC _4.$75 GL 14.$1

PLAN[TOCENTRI¢ CONIC

C3 1S.999 _L $.lll

LNCH AZMTH LNCH TIM(

1re.oR I 51 SS

I0.00 14 13 SAi

100.00 3 61 49

100.00 IS 34 47

IIO.OO 4 31 10

llO.O0 II 4111

DIITARC[ li0.$53

LOL 351.72 YL IT.Sit GAL -7.10 AZL 87.10 HCA 117.11 SNA 150.55 ECC .19510 IN(: Z.1DZ9 Vl £9.4£6

LOP 1OR,iS VP $8.105 GAP -4.18 AZP 90.01 TAL E12.18 TAP 329.50 RCA 105.07 APO lSi. O0 V£ $S.£43

GP -31.41 ZAL 137.85 ZAP 41.12 ET$ 27.17 Z/dE 131.74 (T( 306.13 ZAC 70.83 ETC 240.97 CLP -3R.93

DLA 1.08 RAL EII.OS RAD 1517.6 V_L 11.708 PTH 2.0l VHP 4.817 DPA -52.02 RAP 231.42 [CO 1.2514

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG
2191.59 -11.00 40.03 73.78 111.40 2 3l 67 1591.1 -15.93 32.70

4718.75 17.El Z04,U 75.35 |7.22 15 33 25 4118.7 14.0Q 197.94

lStT.SI -19.1t 20.Z0 73.3l 112.7t 3 53 54 1327.6 -13.71 12.92

4SO7.N 11.24 111.21 72.91 15.t0 11 49 35 31108.0 14.83 179.0l

1710.35 -I_.53 E.44 72.11 118.46 4 59 40 1110.3 -18.80 355.31

4£t7.13 ZO.TI 117.94 ?l.lO 12.Z3 17 53 30 3497.9 11.90 140.99

DIFFERENTIAL CCIIIIECTIN

• 0071 TRA -.3045 TC3 .l$7l BAU .£713

ROE .0800 mA -.1559 RC$-1.1515 FAU .07943

IrDE 1.1111 IrRA -.14_7 FC3-4.$604 Bl_ 3160

20( .O813 BllA .3410 BC3 1.3183 F6P -970

MID-COURIME EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 170.4 V_ 939.1 863 335.2 ST 133.4 SR 7T.t 8S 707.1
RRT -.57&4 RRF .9044 flTF -.6032 CRT .8308 CRS -.4509 CST -.1398

860 1154.Z R_ -.1585 R13 .9003 LSA 709.2 148A 146.0 86A 29.9

SG1 1043.S SG2 413.3 THA 119.58 EL1 149.7 ELl 37.6 ALF 27.93

LAUNCH DATE IMEP 16 1970 FLIGHT TIN[ 94.00 ARRIVAL DATE DEC 21 1970

HELIOCENTRIC CONIC

RL 140.40 LAL -.00
ItP 107.51 LAP 1.03

RC 14.441 rM. 16.$3

PLAI_TOCENTRIC CONIC

C3 lS.748 _RL 5.1MI4

LNCH AZNTH L I_H TIN(

90.00 I 47 4

90.00 14 211 5

100.00 8 9 44
100.00 15 48 S

110.00 4 I1 7

110.00 14 II 94
OIFYlDI[NTIAL COIII_CTIOMI

TO( .0199 TRA -.$104 TC3 .5441 BAU .2923

G .0118 _ -.1SIS RC8-1.2770 FAU .08393

IrD( 1.8409 FRA -.2794 FC3-4.6139 BRP 3351

.0041 BRA .842S BC3 1.3885 F8P -1058

DISTANCE 2_.940

L0L 5|t.72 VL E7.3J7 GAL -7.09 AZL 87.15 HCA 120.35 SMA 130.35 ECC .19222 IN(: 2.3514 Vl 19.626

LOP 113.09 VP 38.139 GAP -4.E7 AZP 91.19 TAL 212.67 TAP $33.0_ RCA 105.62 APO 156.08 V2 35.247

6P -$3.98 ZAL 137.11 ZAP 53.54 [T8 25.71 ZN[ 138.81 [TE 301.06 ZAC 68.08 ETC 160.54 CLP -44.29

DLA 2.90 RAL E16.2t RAO 6567.6 VI[L 11.710 PTH _.06 VHP 4.655 DPA -54.05 RAP 135.62 ECC 1.1592

L-I TIN[ INJ LAT INJ LONG INJ RT A&C INJ AZMTH INJ TIN[ PO CST TIM IHJ 2 LAT INJ l LONG

L_AI.RS -L)0.58 43.85 74.42 110.09 2 24 55 1648.7 -17.46 54.19

4713.03 15.79 Z01.42 75.£6 66.19 lS 46 36 4113.0 11.44 194.39

IINII.tE -£1.34 23.64 74.02 111.43 3 42 48 1381.9 -18.t5 16.22
4439.00 16.74 186.00 72.81 64.87 17 2 20 3835.0 13.tl 174.98

1758.1_ -L_.94 5.47 72.61 115.14 4 50 25 1132.6 020.37 356.17

4£31.09 19.27 165.17 71.46 61.EO 18 4 5 3451.0 15.17 138.32

NZD-_81[ EXECUTION ACCLMACY ORBIT DETERMINATION ACCORACY

$GT 624.0 _ 1045.8 $63 359.5 ST 158.1 SR 140.0 SS 781.1

RRT -.5093 R_F .9_64 RTF -.5204 CRT .6E98 CRS -.8832 CST -.1574

1£17.6 RE3 -.1103 RI3 .9215 LSA 791.8 NSA 145.3 SSA 27.4

SG1 1107.2 $GE 507.2 THA 111.67 EL1 177.6 EL2 84.6 ALF 45.62

LAUNCH DATE 6EP 16 1970 FLIGHT TIN( 98.00 ARRIVAL DATE DEC 13 1670

HELIOCENTRIC CONIC

RL 150.40 LAL -.00

RP 107.60 LAP t.l$

RC 11.639 GL ll.li

PLAN(TOCENTR I C CONIC

C3 IS.91_ VIAL 8.963

LNCH AZMTH URCH TIN(

90.OO I 34 tl

JO.O0 14 43 tO

1OO.OO t 58 2

I00.00 ll I t6

110.00 4 11 25

110.00 17 3 34

LOt. 351.72 VL t7.434 GAL

LOP 116.34 VP 38.169 GAP

GP -$6.47 ZAL 136.63 ZAP

DISTANCE 273.33R
-7.06 AZL 87.36 I'ICA 123.39 6NA 131.11 ECC .19067 INC 2.6170 Vl 29.626

-$.66 AZP 91.45 TAL 213,05 TAP 336.64 RCA 106.09 APO 156.14 V2 35.231

58.10 ET6 63.66 ZAE 137.61 ETE Egs.RS ZAC 65.39 ETC 260.01 CLP -46.62

DLA 4.75 RAL 216.54 RAD 6S67.6 VIEL 11.715 PTH E.06 VHP 4.567 DPA -§6.08 RAP 232.16 ECC 1.2611

L-I TIME INJ LAT INJ LONG lNJ RT ASC [NJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

t309.$1 -21.73 47.51 75.36 104.62 2 IE 56 1708.3 -16.96 39.91

4699.72 14.21 198.04 73.46 65.E5 16 0 57 4036.7 10.76 191.07

• 088.73 -2E.72 E7.31 74.96 109.94 3 36 1 1453.7 -19.80 19.73

4401.53 15.17 178.61 73.00 63.93 17 15 48 3801.5 11.94 171.90

110t1.11 -65.36 8.71 73.82 113.71 4 41 34 1209.1 -21.96 1.23

4103.92 17.70 162.41 71.10 e0,27 16 13 37 3603.9 13.61 155.69

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( .0407 TRA -.3114 TC8 .4131 BAU .3101 SGT 976.7 8GR 1159.5 863 380.0 ST 151.3 SR 233.S SS 856.3

ND( .1633 RRA -.131NI RC3-1.3993 FAU .06735 RRT -.3855 RRF .9423 RTF -.5834 CRT .6E82 CR8 -.9650 CST -.4315
IrDE 1.6179 IrltA -.1714 FC8-4.7671 BSP 3587 _ 1E99.0 _ -.0745 R13 .931_ LSA 888.2 14SA 145.4 SSA 24.7

DO( .IStl IIA .8390 BC3 1.4961 FSP -1129 _1 1135.6 3_2 521.0 THA 103.44 EL1 256.6 EL2 107.0 ALF 62.73

LAUNCH DATE UP 16 1970 FLIGHT TIN( 100.00 ARRIVAL RATE DEC 25 1970

HELIOCENTRIC COLIC DISTANCE 290.091
RL 140.40 LAL -.00 LGR. 85E.?E VL E7.463 GAL -7.04 AZL 67.10 HCA 126.85 Sl4A 131.3E ECC .129213 INC E.9034 Vl L_.626

107.49 LAP E.3E LOP 119.36 VP 31.193 GAP -3.1E AZP 91.7d TAL 613.32 TAP 340.14 RCA 10ti.48 APO 156.17 V2 55.254

Ire: I'O._MI GL 20.11 GP -39.16 ZAL 156.E7 ZAP 1_.75 ET$ £0.53 ZNE 1_!,.12 ETE L_O.01 ZAC 6t.56 ETC E59.37 CLP -53.81

PLAN[TOCENTRIC CONIC

c8 16.035 _. 4.007 DLA 6.67 RN. £17.04 RAD 6367.6 V[L 11.723 PTH 2.07 VHP 4.441DPA -36.05 RAP 228.05 ECC 1.2642

LNCH AZI4TH LNCH TIN( L-| TIM( INJ LAT INJ LONG INJ RT A$C |NJ AZNTH |NJ TIN( PO CST TIN IHJ 2 LAT IHJ 2 LONG

I0.00 I 61 $4 _871.31 -28.()4 51._i 76.95 106.9,1 E I 65 1771.3 -20.50 4_.91
90.00 14 39 _3 4_H_,16 12.S_ 104.64 75.97 _4.41 16 16 32 3999.2 9.00 187.75

100.00 E 49 13 201_,71 -_4.04 31.£6 76.27 108.E9 3 21 24 1498.7 -21.34 23.52

100.00 16 19 3 4_17.00 15.51 175.61 75.46 63.011 17 30 30 3747.0 9.79 1611.79
110.00 4 I 54 184_.39 -_.79 12._0 75.16 112.07 4 3E 38 1t6t.4 -23.56 4.53

110.00 17 19 2 4139.08 16.041 159.67 TI.O5 39.41 18 26 18 3556.1 11.88 153.06

OIFFI_NTIAL C,a_CTION8 MlO-COUlll_ EXECUTION ACCURACY ORBIT DETERMINATION ACCORACY
TO[ .0791 TRA -.3530 TC3 .E794 BAU .3308 8GT 942,1 8GR 1_79.9 _65 399.5 ST 180.4 SR 342.8 ss 928.3

.£884 NRA -.1374 RCS-I.SlS6 FAU .06941 RRT -.11111W .1_45 RTF -.1759 CRT .7357 CR3 -.9363 CST -.6291

FD( 1.1114 IrRA -,£337 FC8-4.|319 BRP 3811_ Vdl 151_,_ R_3 -.0579 R13 .9337 LSA 995.1NSA 145.4 SSA 22.2

BID( .1434 INIA .871)E 0C3 1.3416 FSP -1187 391 1_84.6 _2 331.3 THA 93.33 EL1 370.3 EL2 113.0 ALF 66.53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE IEP 11 1870 FLIGHT TIN( 102.00 ARRIVAL DATE DEC Z? 1970

N(L |(XENTR1 C CCilI C

RL lS0.40 LAL -.00

RP IOT.4I LAP E.44

RC 71.811 GL t•,tS

PLAN(TocIrNTR ! C CONIC

¢1 11.3It VI4L 4.041

LNCH AZNTH LNCH TIN(

I_.00 1 I 9

90.00 lS 11 1

100.00 • 34 4•

100.00 14 3S 10

110.00 I St I1

110.00 17 31 49

DISTANCE 211.114

LOL ISE.?! VL |7.415 GAL -7.00 AZL ll. Tl HCA 130.07 _4A 131.48 ECC .18771 INC $.Z153 Vl £9.1ll

LOP 122.13 VP 38.211 GAP -E.S8 AZP 94.07 TAL 215.47 TAP 343.54 RCA 106.79 APO 154.17 VZ 55.251

GP -41.91 ZAL 138.48 •AT 47.43 IT• 17.50 ZA[ 134.33 ETE E04.Z3 ZAC 59.61 [TC ESl.II CLP -58.91

OLA 8.lS RAt. 217.72 RAD 4SlT.T V[L II.73S PTH 2.07 VHP 4.395 DPA -$9.91 RAP •13.13 ECC 1.•181

L-I TIN( INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIN( PO C$T TIN INJ Z LAT INJ Z LONG

1438.85 -I_11.30 §4.19 ?l.t.,I 10S.00 I 44 48 1138.1 -££.00 41.£1

4838.11 10.77 191.11 74.79 IS.IS 14 33 41 3839.8 ?.14 184.31

RIM.?4 -lS._i 3S.t? ??.ll 1N,81 3 10 4S ISM.? -28.87 •T.II

4L_gO.?S 11.7S 172.N ?/.El 82,}2 17 44 40 _gO.8 7.95 li5.i•

1819.1t -Z8.19 14.05 71.87 110.18 4 24 31 1318.2 -IS.IS 1.19

4107.07 14.34 1t•.•1 _.7• tl.ll 1• 4E ll $SO?.l lO.Ol 140.40

DIFFERENTIAL C.GmECTION8 MID-COLmU[ [ECUTION ACCURACY _BIT DET[NNINATION ACCURACY

.1155 111A -.3SOl TC3 .1138 BAU .3541 SGT $41.1 SGN 140e.0 •G3 404.1 3T E33.4 8/I 484.0 85 995.1

IW( .3•L_ IRA -.141N_ RC5-..1.•179 FAll .0g054 RRT .0914 _ .R8_H; RTF .1011 CRT .8411 CR3 -.H$1 CIT -.7140
FDE 1.8444 IrllA -.Ell4 FC3-4.788• _ 4•50 SCA! 1S03.0 _ -.00_1 •15 .913• L•A 1115.5 llllk 145.8 •8A 19.9

BO( .3414 BRA .31115 BC3 1.1_18 FSP -1••4 381 1403.1 38• 539.0 THA 87.•3 ELI 506.3 EL• 115.7 ALF 35.?£

LAUNCH DATE IMCP 11 1•T0 FLIGHT TIN( 104.00 AmtIVAL OAT[ DEC 29 1870

H(LIOCIrNTIIIC COMIC DISTANCE _33.10R

RL IS0.40 LAL -.00 LOL $5•.7• VL •7.SO0 GAL -4.1NI AZL a41.44 HCA 133.50 814A 131.5• ECC .1118S4

RP 107.40 LAP •.51 LOP I_I.ON VP _Ml.l_3 GAP -•.06 AZP _.44 TN. PIq.SZ TAP 346.•3 RCA 107.04

lIC 74.N G4. ldl.4• GIP -44.10 ZAL 1_1.43 ZAP _•.05 ETS 14.13 ZA[ 13•.•2 ET[ _R.43 ZAC S•.75
I_LAi_TOC•NTR ! C CCNIC

C3 11.71• K 4.0_• DLA 10.? p RAL •11.$8 RAD •9•7.7 VEL 11.751 PTH •.07 MI4P 4.5t,4 DPA 41.11

LNC_ AZMTH L/4CH TIN( L-I TIN( INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TIN[ PO C3T TIN

I0.00 0 95 S5 •S11.59 -85.49 IS. _n 10._4 I0_.73 1 37 41 1811.1

gO.OR 15 N S 4477.81 l.H 187.S7 ?S.•T 83,00 18 S• 4• MT?.•

100.00 • II _1 I_I.N -!1.10 40.34 TI.14 104.18 • SI 48 1138.0
I00.00 ll 14 l d_31.OS I.•T 111.01 ?S.43 ll.t4 ll 4 57 _15•.0

110.00 5 45 0 11_).44 -I_R.SS •0.81 ?I.IN! 101.0_ 4 18 0 1300.4

110.00 IY I 11 4011._1 18.55 154.10 11.11 57.93 18 97 47 MR•.4

INC 3.558• Vl _11.1_1

APO lS•.14 V• 3S.858

ETC •S7.74 CLP -44.3•

DIFlr[R[wriAL rJsefCY|N NID-C._JRD_ EXECUTION ACCURACY

T_ .1141 T_A -.3_11 TC3 *.070_ BAU .3703 8GT 514.t 8_ 1913.4 883 404.0

ND( .4119 NNA o.1339 NC_-I.I_I FAU .DOll• RNT .3T74 IIIIF .9TOS Rll r .5•43

1._4170 FRA -.1R•4 FC)-4.4_05 Blip 4400 _ 1431.1 _ .1_..81 R13 .•TO•

I0( .4t45 I_A .5817 BC5 1.1978 FIP -1_ SGI 1534.5 84_ $43.8 THA 00,58

RAP £17.7_ £CC 1.8740

INJ • LAT INJ • LONG

-_J.4l 53.11

5.17 110.14

-•4.58 _.•4
• .01 11_.5S

-_ql.80 1•.17

8.L_D 147.18

CIIIIIT DETLrlIMINATICN ACCURACY
ST 515.• M $84.• 8• 105t.4

C_T .IN_5 CN$ -.IlttTO CST -.OTIS

LSA 1845.4 M_A 141.9 34A 17.1
ELI 98•.0 EL_ 116.£ ALF 15.58

LAUNCH DATE IM_P 13 1170 FLIGHT TIN( 10•.00 ARRIVAL DAT[ DEC $1 ll?O

N(LIOCENTRIC CONIC

RL IS0,40 LAL -.00

RP 107.41 LAP R.71

RC TT.IIHI Gl. 81.88

PLAN(T_CENTRIC CONIC

CS 1T.885 _ 4.130

LNCH AZNTH LNCH TIM[

SO.O0 0 41 48

90.00 11 0 53

IO0.00 E I 49

I00.00 17 1S 13

llO.O0 3 55 7

110.00 18 8 •S

DI3TANCE Ill.ST4
LOL 55t.?t VL IT.SOl GAL -4.10 AZL 1t.01 H_A 151.84 GHA 151.15 [CC .lO|5i INC ].lSll Vl El.ill

LOP 1tl.34 VP 5•.250 GAP -1.SI AZP It.•l TAL 215.47 TAP 5SO.Ol RCA 107.22 AilO ISl. OI V• $S._Si

GP -47.44 ZAL 135.14 ZAP 74.§4 (T• 10.41 ZAE 181.1• [TE _7•.7_ ZAC 53.71 ETC 241.74 CLP -iS.IT

DLA 1|.•0 Rkl. 21•.1_ RAO 4547.7 V[L 11.775 PTH 2.08 Yi4P 4.458 DPA -44.11 RAP 811.14

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT

8511.80 *81.58 t4.81 12._45 100.15 1 _5 O 1_5_1.1 °24.91

4410.•S 1.7• 1•3.•0 77.55 4_.44 IT 14 4 3810.8 3.05

L'JOT.91 -t?.?S 45.11 8_.41 101.S7 • 48 17 1707.3 -25.88

4119.•1 7.85 145.Sl 71.98 4t.0• 18 _4 45 5570.0 $.93

L_D47.81 -_0.•• _5.Cbl 81.58 105.4• 4 7 14 1447.3 -_8.45

400_._1 10.58 lSl.l_ 79.58 57.51 19 15 8 3405.4 8.£1
DIFlr[R(MTIAL CC_ECTICM_

TO[ .till I_A -._NII TC3 -.HI• BAU _4051
RD( .$344 RNA -.A034 RC3-1.T_O0 FAU .08844

t.11•1FRA -.NI5 FC_-4.8170 BSP 487•

IN)( .•048 IRA .400_ •¢3 1.7507 FSP -1175

[CC 1.2854

INJ £ LONG

51.55

177.1_

5?.39

158.9£

lJ.@l

144.87

C_BIT DETERNINATION ACCUNACY

ST 4_8.S SR ?59.0 33 11£1.1

CRT .9434 CRS -.!_14 CST -.9Z7_

LSA 1400.8 N•A 150.5 $SA 15.1

EL1 844.3 (L_ 1£5.9 ALF •0.74

NID*CO_8( EXECUTION ACCURACY

SGT 710.4 SGR lf_*0.4 SG5 5R8.5

RRT .4000 RRF .975§ RTF .4153

SGB 1789.2 R_ .0588 R15 .9745

SG1 1_112.4 84_ 547.5 THA 75.48

LAUNCH DATE lIP 18 1970 FLIGHT TINE 100.00 ARRIVAL DATE JAN Z 1971

14EL IOC(NTIIIC C._N 1C

RL IS0.40 LAL -.00

RIP 107.48 LAP 8.1_

IIC _._14 GL 81.4t
PLAI_TOC•NTR lC CCMI¢

C3 17.907 VtCL 4.LrS£

LNCH AZ14TH INCH TII_
I10.00 0 81 14

90.00 18 !1 •

100.00 I 55 5l
100.00 17 59 •

110.00 3 I_ 34

110.00 11 81 $3

DISTANCE _0_.01•

LG_ 558.71 V_ 87.515 GAL -4.84 AZL IS.G3 HCA 159.78 8NA

L_P 158.58 _P _4._5 GAP -1.81 AZP 83._4 TAL 815.52 TAP

GP -S0.85 ZAL 151.50 •AT 80.82 ET4 4.58 ZA( 187.15 ET[

151.1MI [CC .10471 |NC 4.5700 V1 L_J.8•8

555.08 RCA 107.58 APO 15•.00 V_ 55._59

817.14 ZAC 50.78 ETC •55.8• CLP -75.$S

DLA IS.El ikL 1_0.17 R_ 1547.7 V[L 11.80_ PTH t.O• _q4p 4.555 DPA -84.39

b-I TII_ INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIME PO CST TIN
L_41.41 -•T.48 ?_._4 55.$4 •Y.O• 1 10 55 I_D81.4

45_H1.|1 4.51 179.75 71.40 _.0_ 17 38 81 5758.1

L_J_.ST -81.71 Sl.?i IS.3S N.S• • 55 44 1798.8

4103.38 5.14 111.81 71.98 44D._D 18 47 81 3505.4

8111.11 -_.N _D.44 M.I3 102.49 5 ST $5 1881.3

_Ht47.41 I.S• 148.tl 77,•1 $4,77 11 34 40 5M7.S
DI_TIAL _CTICN_

T_ .4001 T_k -._41 TC5 -.d_l14 BAU .437•

NO( .1314 NNA -.01_0 RC_-1.7111 FAU .01244

F_ 1.1517 FllA -.03RO FC_-3.gHlll t _00

BO( .7881 MA .4034 K5 1.1811 FIP -1111

NAP L_05.01 ECC 1._847

INJ _ LAT 1NJ • LONG

-Z8.£$ 14.80

.74 175.11

-87._• 45.•8

1.88 ISS._i

-30.05 _1.1S

4.08 141.95

ORBIT DETI_ENINATI_N ACCURACY

ST 577.8 M 884.9 88 1141.0

CRT .918• CR8 -._1,•£ CRT -.939•
LEA 1554.0 MSA 147.7 S3A 13.8

EL1 10•4.4 EL• 1•0.? ALF 18._5

NID-COUN_ EXECUTION ACCURACY

8AT 870.4 86R 1781.4 SG5 3RS.7

R_T .T_S4 R_ r .9?94 Rll r .7541
11t3|.4 RL_ .0_•7 R13 .1178•

SG1 1884.0 $61 $48.• THA 4?.40
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE $(P 1i 1•70 FLIGHT Till( 110.00 ARRZVAL DATE JAN 4 1971

N(LIOCENTRI¢ (ONIE

RL lS0.40 LAL -.OO

RP 107.48 LAP !.•!

lC 91.•11 GL it.El

PLAN[TOCENTRIC CONIC

C3 16.611 _ 4.33•

LMCH AZMTH LNCH TIRE
9O.OO O i 14

Im.O0 16 SS 53

100.00 1 40 5

100.00 18 • 33

110.00 $ 10 $9

110.OO 1• St 9

DIFFERENTIAL CORRECTIOH$

TO[ .591_ TRA -.4016 TO3 -.6291 BkU .4881

• 7431 RRA -.0419 RC3-1.7494 FAU .D7•§2

FOE R.1999 FRA .0410 FC3-3.$197 BSP •124

DO( .9301 BRA .4034 BC3 1.8529 F•P -1141

DISTANCE ill.RIO

LOL$St.?t VL 27.511 GAL -I.77 AZL 89.14HCA 143.01 iRA 131.67 ECC .183D9 INC 4.9817 Vl £9.•19

LOP 135.•1 YP De.tit GAP -.91 AZP •l.•• TAL t13.07 TAP 35•.08 RCA 107.44 APO 159.89 VZ $5.159

GP -51.98 ZAL 1E9.75 ZAP 84.78 ET• 1.98 ZAE 124.24 [T[ 261.81 ZAC 47.79 [TC 954.37 CLP -91.31

OLA 17.67 RAL ttE.ll RAO •S•?.• VEL 11.841 PTH 2.10 VHP 4.984 DPA -•5.48 RAP 197.D9 ECC 1.3097

L-I TIN[ |NJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIM( PO CDT TIH INJ E LAT INJ £ LONG
2784.t• -t•.13 80.98 I•.•S •3.1l O 54 4• 2184.3 -17.$• T£.10

4£S9.74 1.97 175.51 82.22 •1.75 18 • 12 3450.7 -1.83 188.D9

t498.67 -29.53 50.•2 l•.81 94.89 2 11 33 1989.7 -29.54 50.15

4010.S• $.19 157.79 81.54 10.E• 19 t3 44 _150.D -.79 151.27

2204.16 -35.13 I•.71 86.$1 68.63 i 47 43 1604.3 °31.55 27.84

$897.76 •.19 145.04 7•.il Sl.ll 19 59 59 $t87.8 1.91 158.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

_T 1074.• •GR 1803.• $Gi 164.0 ST 759.l SR 9•3.5 •S 1174.9

RRT .9174 RRF .9822 RTF .8364 CRT .9799 CRS -.8494 C•T -.D741
S$B L_HI.• REl .0891 Rli .9800 LSA 1701.• NSA 14D.0 D•A lZ.1

SG1 Z016.0 $61 S§1.2 THA 91.76 ELI 1t35.7 EL1 115.1 ALF 51.51

LAUNCH OAT[ &EP 19 1970 FLIGHT TIRE 111.00 ARRIVAL DATE JAN • 1971

HELIOCENTRIC CCNIC

Rb lS0.40 LAL -.00

RP 107.48 LAP 3.02

RC 83.841 64. iS.l•
PL_TO(ENI_ IC CONIC

C3 20.057 _ 4.479

LNCH AZMTH INCH TIME
gO.O0 I$ 48

90.00 17 30 30

100.00 I !1 26

100.00 16 _1 48

110.00 ! 57 4Q

110.00 18 18 17

OI FFI:I_NT IM, CGJlIIICTIONI

• 741Mt TIIA -.i816 T¢$ -,TiDe 1AU .4RI2

RD_ .NO0 RRA .01_N; RCI-S .14_ FAU .DEHD14

F1D( £.!013 FRA .ILLS FC3-2.$84£ BSP It17

DO( 1.1403 BItA .1984 BCi 1.•191 FDP -1054

DISTANCE 318.800
LCL 351.71 VL 17.505 GAL -•.99 AZL 84.5? HCA

LOP 139.08 VP 38.25 GAP -.11 AZP 94.51 TAL

GP -55.74 ZAL 127.•3 ZAP 88.57 ITS 357.10 ZA[

146.24 SNA 131.81 ECC .19141 IN(: 5.4530 Vl L_.429

t12.75 TAP IS8.97 RCA 107.49 APO 155.79 Vl 55.25•

111.14 ET[ 158.60 ZAC 44.•0 ETC 151.97 CLP -97.10

OLA _0.29 RAL 1_4.03 RAD IS67.8 V_L 11.D91 PTH !.11VHP 4.899 DPA -66.39 RAP 190.•2 ECC 1.53Ol

L-I TIN( INJ LAT INJ LONG |NJ RT ARC INJ AZMTH INJ TIM( PO CST TIM INJ I LAT INJ 2 LONG
1905.14 -21.10 88.51 91.90 88.84 24 31 14 t505.1 -28.14 80.95

419_.01 -.84 170.25 05.50 9t.70 18 40 ? 3S•9.O -4.74 165.91

1500.41 -L_1.89 17.10 92.90 90.55 1 4 45 LqD(0.4 -19.49 59.5t

3948.88 .45 155.3t 84.$1 60.1t 19 44 39 3545.0 -5.iS 146.79

I_N1.95 -55.$0 45._t 92.$9 94.69 3 lS S 1509.0 -$2.•• 34.90

$123.10 3.81 141.45 19.88 56.01 20 1t 40 5223.2 -.65 135.44

MID-COURSE [XECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

8GT 150T.$ _ 1t51.8 $63 355.8 •T 97t.t SR 1101.1 •• 1192.6

RRT .1_44 RRF .$041RTF .5919 CRT .9648 CR• -.9998 C•T -.9925

SGB 126t.• Rli .1011 916 .9809 LDA 1085.9 M•A 151.2 iDA 10.5

SG1 1198.t $61 553.9 THA 59.19 EL1 1493.4 ELZ 127.0 ALF 49.61

LAUNCH DATE •EP 1D 1970 FLIGHT TIRE 114.0D ARRIVAL DATE JAN 8 1971

HELIOCENTRIC CONIC

RL 190.40 LAL *.DO
RP 107.4• LAP 3.10

RC 1,1.111 $L se.$s

PLAM(TO¢ENT[lC CONIC

C$ 21.759 VttL 4.88S

LN_H AZNTH LN(H TIM(

IO.O0 El 14 57

90.00 18 14 11

100.00 O 57 94

100.00 1O 18 i

110.00 I 42 1

110.00 11 SO 1S

DIFFERENTIAL CORRECTION8

TDE .9055 TRA -.3844 TC3 -.9050 BAU .5_03

RDE .9715 lima .07St RC5-1.$429 FAU .06114

FOE 8.1932 FRA ._010 FC3-2.4365 BSP 7115

liD( 1.$814 BRA .3917 BC$ 1.7897 F•P -970

DISTANCE 315.149

LOt. 151.71 VL 17.495 6AL -•.60 AZL 83.89 NCA 149.47 $NA 131.55 [CC .16996 [NC 4.1095 Vl 29.921
LOP 141.55 VP I•.tl$ 6AP .17 AZP •l.17 TAL 111.51 TAP 1.77 RCA 107.49 APO 155.91 VZ 55.254

GP -59.55 ZAL 115.11 ZAP 91.51 ETS 3§1.99 ZAE 117.8§ [T[ 151.79 ZAC 41.79 ETC 151.37 CLP -92.89

DLA 15.10 RAL 296.00 RAD $557.9 VEL 11.964 PTH 2.13 VHP 5.190 DPA -6T.I•JAP 182.91 ECC 1.5581

L-| TIN( INJ LAT lNJ LONG INJ RT A•C [NJ AZMTH INJ TIN( PO C•T TIM INJ I LAT INJ l LONG

$064.17 -27.64 100.19 97.14 83.57 14 S 91 1494.1 -18.t4 91.74

4098.88 -4.5D 1114.11 $9.94 92,01 19 11 1 3459.1 -D.11 157.39

1754.88 -29.S$ 77.08 97.55 95.31 1 45 19 _114.• -29.99 68.29

1855.S7 -I.91 148.07 89.01 60.t3 20 !1 17 $153.• -•.75 141.50

1409.11 -34.18 52.58 •7.79 89.$1 I 11 11 1609.1 -55.•• 45.59

3759.10 1.11 117.93 $6.55 55.83 20 5l 57 3151.1 -3.57 151.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
8GT 15t0.7 $GR 1872.4 $G5 303.0 •T 1219.1 SR 1194.4 S• 1192.3

RRT .8915 RRF .9851 RTF .9119 CflT .9984 CR8 -.9999 CST -.9877
SC_ 2417.5 Rtl .1117 R1_ .9816 L•A 1075.7 NSA 152.D SSA 9.1

_1 137t.$ $62 557.8 THA 50.80 EL1 1701.0 ELZ 130.1 ALF 44.45

LAUNCH DATE SEP 19 1970 FLXGHT TIM( 116.00 ARRIVAL DATE JAN 10 1971

HELIOCENTRIC CONIC

RL lS0.40 LAL -.00

RP 107.50 LAP 1.17

RC 88.$72 ft. 42.08
PLANETOCENTRlC CONIC

C3 _4.1S0 VHL 4.015

LNQ4 _MTH LI_H TIM( L-I TIM( INJ LAT

IO.O0 I_ it l 115l.lti -2S.I!

_0.00 11 IS B 3_05.24 -9._3
100.00 O tS 1 _B07.93 -27.13

100.O0 tO 9 • 3731.81 -$.09

llO.OO I II 14 I_0.77 -$3.1_

110.00 10 I1 13 3171.51 -1.97

DI_NTIAL C.CIIKCTI_

1.2778 _ -.$117 Tel -.5742 BAU .5417

ROE 1.O811 NRA .1541 RCi-I._HM FAU .05251

FIDE 1.01t4 FRA .2_9 FCi-1.8820 BI4P 7758

• DE 1.1741 liRA .$840 BCi 1.8804 FDP -6$1

DISTANCE 131.469

L(X. 551.71 VL 17.480 GAL -E.50 AZL 83.07 NCA
LOP 14S.5• VP 31.101 GAP .$9 AZP 88.15 TAL

rde -$1.47 ZAL 121.48 ZAP 94.11 ETS 345.50 ZAE

151.69 SNA 131.44 [CC .19155 INC •.9289 Vl 19.426

t11,80 TAP 4.49 RCA 107.45 APO 155.44 VZ 35.251

114.37 ETE 147.05 ZAC 38.•1 ETC 149.49 CLP -98.98

DLA L_J.08 RAL 1_1.28 RAD I588.0 VEL 11.064 PTH 1.1• VHP 5.578 DPA -47.80 RAP 174.77 ECC 1.5975

INJ LONG INJ RT A$C INJ AZNTH INJ TIM(

114.84 101.94 76.71 23 16 25

155.!H) 15.87 $1.14 ZO 10 t9

19.$4 102.51 78.•O 1 15 t8

141.34 _4.51 60.94 11 11 18
2.81 101.11 81.58 3 4 IS

113.72 91.S£ 55.87 tl 19 34

MZD-¢OUR_[ EXECUTION ACCURACY

_T llL_l.? 8GR 1855.2 863 116.6

RRT .9044 RRF .8851 RTF .9504

L_O§.O RL_ .1245 fill .1816

$61 t541.§ SGl 5_.6 THA 45.45

PO CDT TIM INJ t LAT INJ 2 LONG

1958.9 -I•.01 10_.55

1305.2 -1t.66 148.49

1307.S -19.18 81.06

1111.8 -10.75 13al.•S

1940.8 -34.17 55.81

i071.1 -D.45 127.48

ORBIT DETERNINATION ACCURACY

ST 1415.1 M 11D3.0 SS 1180.8

CRT .9902 CR$ -.9999 CST °.9909

LSA 2281.1 148A 155.6 SSA 7.9

EL1 1953.3 EL1 134.$ ALF 40.1_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCN DATE IEP 16 1970 FLIGHT TIN[ 110.00 ARRIVAL DATE JAN 1E liT|

II(LI(XENTIIC CONIC

RL 1$0.40 LAL -.00

RP IOT.Sl LAP 3.84

RC 10.141GL 4$.DD

PLAN[TOCENTIIIC CONIC

C5 ET.M1V_L $.tS?

LNCN AINTH LNCH TINE

11.80 •0 0 !1

IT.TO 21 T 3tl

1DO.D0 £3 IT •
1DO.D0 21 $4 3

110.00 I $$ •

110.00 11 11 11

DISTANCE 3$T.TS8

LOL 3S|.?! YL tT.4i$ GAL *S.$$ AZL I1.01 HCA 155.91 INA 131.31 ECC .18115 114(: 7.184184 Vl 2D.D£S

LOP 148.83 VP _J.l_J GAP 1.01 AZP 97.ZJ TAL Ell.IS TAP 7.11 RCA 107.38 APO 1IS.IS VE $S.E4T

GP -14.ST ZAL 119.44 ZAP 11.19 [TI 340.45 ZAE liD.iS ET[ t4E.ED ZkC 34.31 [YC £4T.14 CLP-104.55

DLA I•.ES RAIL. 850.91 RAil) IS18.1 VIE:L It.£OT PTH £.19 VHP I.OIS DPA -II_.E9

L-I TIN( INJ LAT INJ LING INJ IT ASC INJ AZMTH INJ TIN( PO CIT TIN

9410.19 -1l.tl 113.48 104.111 14.ti9 11 4 31 3•L'0.3

$410.45 -18.1J lt$.11 $04.N 141.tl •3 4 E9 E810.4

DIIf.TI -I_.TI 100.1_ 101.91 TO.lO 24 lO 15 15l?.i

Iill.ll -13.74 121.11 101.01 13.11 El 3t 41 _Ill.E

l?01.44 -$1.?0 7I.II 101.1_ 71.41 t 4O l •105.4
IS_J.ll -S.?O ltl. Sl ill,0• S1.•4 •E 11 I _D73.$

DlPlq_R(NTIAL CCItN_CTIONI

TO( 1.1950 1RA --.8J8t TC3 -.J014 BAil .5S$4
WOE 1.100_ NNA ._J04 RC_-S.ISO0 FAU .04148

8.0104 FRA .DmrF FC5-I._IIO ILSP 8IT•

I0[ 1.091S IRA ._ K9 1.S138 FlIP -TdO

NID-C_URI_ [_ECUTION ACCURACY

8IT 1509.1 1611 1793.1 8G5 _.1

NRT .9111 NRF .11149 RlY .$4n

i tTIl.I RM .1Ill 1113 .9813

SGI !11_t.4 _ Sll.• 114A 39.95

RAP 115.99 ECC 1.4549

INJ 2 LAT INJ 2 LONG

-21.21 IAI.OO

-21.20 111.12

-25.28 100.93

-17.25 1_.11

-33.23 t8.5•

-lO.IO 1_2.25

ORBIT DETERI4INATION ACCUIRACY

ST 180S.0 IR 1L_0.5 91 1155.D

CRT .9910 C•5 -.191_ CDT -.1950
LSA 2411.7 liSA 159.4 9•A I.I

ELl L_14.5 EL2 140.1 ALF 55.48

LAUNCH DATE IEP 14 1970 FLIGHT TIN[ 120.00 ARRIVAL DATE JAN 14 1971

NIL IOCENTN ! C CONIC

RL IS0.40 LAL -.GO

RP 10•.$9 LAP $.11

RC I1.017 GL 41.91

PLANETOCENTI I C C_NIC

CS SI.IIA VHL 5.T51

UMCH AIMIH LNCH TIN[

104.81 13 IS iS

TI.II 11 • 11

IOl.ll !1 IS St

lID.GO 1 • T

IIO.GO i_ I1 47

DIITANC[ 344.014

L_L 51•.TI VL •7.441 GAL -41.11 AZL t0.74 HCA 119.11 SI4A 151.1T ECC .IIL_DI2
Ill.O@ VIP 5@.1•T GAP 1.4t AZP Ill.is TAL ElO.S4 TAP 9.65 RCA IDT.L_

GP -17.$4 ZAL 111.09 ZAP 97.15 [TS553.GO ZAE 1Dt.?5 ETE •5T.18 ZAC 51.75

DLA 19.57 •AL ISl.N RAD •_il.5 VEL 12.41_ PTH 2.24 VHP I.T•l DPA -1•.58

L-! TIN[ INJ LAT INa L_NG INJ RT AIC INJ AZMTH INJ TINE PO CST TIN

40_.49 -ll.?l I?_.T4 Ill.GO t2.80 20 14 4tl $475.S

I_1.$4 -II.TI 111.1t ||I.TI IE.lt _A 20 O 2644.9

40/_.4l -ll.?J 1/_.74 111.80 _.GO L_D 14 4I $415.S

_144.$4 -18.Y8 111.1t I11.?t •2.11 _4 _O O _44.9

Ili_l.lO -IS.IO il._ 11§.71 l?.$4 1Sl I IS_I.i

$417.i5 -11.15 I_O.TI 1O?._l $7.4• 25 25 54 2•_Y.S
D ZFFI_ENTI &L C_IIECTIONI

TO[ 2.t#I _U -.1111 TEl -.115! I_U .IITI

| l.llII | .N84 _C5 -.1178 F_U .O$IIS

FOE 1._OS FRA JIM FC5 -.1045 81P 1_4

I0[ £.4TI)tl IRA .4140 K5 1.L_It FIk • -132

IN( D.|iOl ¥1 l_.iEI

APO 155.04 V2 35.248

ETC _14.08 CLP-11O.TO

RAP IS_.52 ECC 1.5418

INJ E LAT INJ •

-PD.ET 115.47

-I_.•T I•S.4T

-!I.II 103._1
-_l.S$ 113.52

-IS.IS 114.22

ORBIT D[11_NNINATlON ACCURACY
ST 1142.T _ I•SO.• II 111T.4

CRT .990? C•I -.Ills CIT -._MI4

LDA ETII.EN_A 114.1 Ilia S.I
EL1 t4Tt. T [L_ 14T.S ALF _O.11

NID-COUR_E EXECUTION ACCURACY

lit I_I01.! KA IIT_.I lid 191.5

RRT .8110 RRF .J_ll RlrF .8424

11611 L_IS.$ RL_ .141t RI3 .il_9
lil Lqltkl.? _ 577.4 THA 55.95

LAUNCH DATE 8EP 11 11TD FLIGHT TIN[ lIE.DO ARRIVAL DATE JAN II 1971

N[LIO(ENTRIC CONIC

RL ISO.4O LAL -.00

lP lOT.S4 LAP 5.35

ItC •1.19T G_ 94.10

PLAI_TOCENTR I C C(:_il C

C5 41.5911 _ •.454

LleCH AZNTH LNCH TIN[

14.91 19 45 14

11_.0_ O 21 4l

11.91 18 49 14

11D.C_ O 21 44

11.91 1• 45 14

111.OI O !1 41

DIITkNC[ 5SO.E31

LG_ 5SE.Tt VL |T.410 GAL -I.ll AZL 71._J NCA

LOP 1S5.55 VP 51.145 GAP 1.1S AZP 100.51 TAL

GP -TI.IT ZAL 112.44 ZAP 18.40 ITS _25.•1 ZAE

11£.50 SMA 151.00 [CC .lIllS

20tl.80 TAP 12.10 RCA lOT.IF

102.47 ETE 151.14 ZAC 27.I1

DLA 5S.15 RAL EI?.5D RAO ISLS.• V2L IE.758 PTH 2.31 VHP 7.777 DPA -ID.42

L-I TIN[ INJ bAT INJ _ |NJ IT AlE INJ A_4TH INJ TIN( leo CST TIN

48AII.4T -ll.ld lli.lO 119.95 Sl._J Ii 54 O 5446.5

5107.$4 -ll.SE 101.14 119,$4 SO.IS 1 14 53 ISIT.I

4241.47 -10.$4 111.10 119.94 Sl.II 19 54 O 3444.5

51IT.M -ll. SE 10_.$4 11t.$4 _l.I§ I 14 S3 £_87.1

4241.47 -11.14 UNI.IO Ill.iS 58.(4 19 54 O 3144.5

5187.14 -ll. S2 10t.14 11l.$4 It.IS 1 14 53 1587.1

INCII.DEI4 Vl ll.lEI

APO 154.82 V2 55.281

ETC 259.11CLP-IIT.48

DIFF(N(NTIAL CCNII_CTIO_J

TO[ 2.ills 1_A -.Otll TC5 -.lOOT 8_U .S115

ROE I.L_O_ 8_A .5019 RE3 -.O_S FAU .OtS$4

FOE 1.T•99 FllA .4559 FC5 -.$424 lIP 9185

9.04S8 lillA .SOIl BE5 1.0142 FSP -518

MID-COURIE EXECUTION ACCURACY

lit 2702.4 SCAI 14_1.4 li5 159.E

RRT .•151 RRIr .DTI5 RTF .9406

SG8 307•.1 _ .15•T RID ._lOI
lil _018.4 _ SIT.9 THA 2•.79

RAP 145.SS ECC 1.181_

INJ 2 LAT INJ 2 LONG

-2_.55 179.13

-22.54 1_.44

-21.55 1T9.13

-22.54 11.•4

-_.55 179.13

-22.54 _8.•1

ORBIT DETERNINATION ACCURACY

ST 1504.7 Sll 10181.4 8D 1041.0

CRT .•D?• CRD -.•981CIT -.995S

LIA •951.D 14_A 1T0.5 •IA 4.5

ELl IT51.0 EL2 15•.1ALF 25.52

LAUNCH DATE D•P 1t 1970 FLIGHT TIN[ 1_4.00 ARRIVAL DATE JAN 18 1971

HELIOCF_MlIIC CONIC

NL IS0.40 LAL -.GO

RP lO•.S• LAP 5.34

RC 9•.411 6_ 58.20
PLM_TOC(NTR I C CONIC

C8 $4.0_4 _IL T.4GO

LNCH AZMTH LNCH TIN[
• 1.77 18 35 25

118.28 1 4 19

• 1.77 10 55 IS

118.15 1 •

II.T• ll 55 IS

118.15 1 4 11

DISTANCE 551.44D_

5S2.72 V_ 27.191 GAL -5.97 AZL 7•.48 HCA 165.47 lIMA 130.81 [CC .18173

LOP 111.58 VP M.121 GAP 2.81 AZP 105.11 TAL L_08.17 TAP 14.45 RCA 107.04

44I -75.81 ZJ_L 10•.9§ ZAP 1•.41 ETS 515.57 ZAE D7.19 ET[ L_L_.§7 ZAC _3.50

DLA _H_.14 RAL $41.15 RAD ISli.O VI[L 15.511 PTH E.43 VHP D.21D DPA -1T.54

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CDT TIN

4_H1.14 -17.05 197.51 1_11.$4 54.21 ID 41 44 57_J.1

51li.?7 -17.01 lOS.DE l_J.S• 54._0 1 57 _ £5li.8

4_HI9.14 -17.05 197.51 I_l.S4 54.21 19 4I 44 5791.1

51li.77 -17.D1 105.5£ 1_.$2 54._0 1 57 36 2591.8

4_N1.14 -17.03 197.91 12I.$4 54.81 19 41 44 5799.1

51li.77 -17.01 IOS.5£ 111.9• 54.20 I 57 $6 2Sil.•
OIFFERImTIAL COmlIX:T I_NI

TO[ 3.71441 111A .1110 TC5 -.115T BAU .5281

RD( .1114 ll•A .$414 RC5 -.$4Sl FAU .OlYli

IrD( 1.D410 FRA .417_ YCl -.275• lip 9751

1011 8.84177 IRA .IHNIS 8C5 .7045 F84P -412

INC15.5247 Vl L_.•21

APO 114.58 V2 95.282

ETC 232.23 CLP-127.10

RAP 155.T0 ECC 1.9232

INJ 2 LAT INJ 2 L_NG
-E1.59 1110.94

-21.57 I•.18

-21.58 190.94

-21.S7 94.94

-21.9B liD.l•

-21.5T 941.1)6

ORBIT DETE]H4INATION ACCUNACY

ST EI75.4 SR T$5.• $S 1018.0

CRT .9723 CRS -.9881 CST -.994T

LSA 3150.7 MSA 17O.i SSA 3.1

EL1 _1.5 EL_ 164.8 ALF 14.02

NID-C_8_ [erCUTION ACCURACY

liT _OL_.I 1611 1005.2 li5 119.1

RNT .1110 NNF .I8191 RI_ ._Jl7

1&8 5£19.4 _ .1144 R15 .9809

lil 51SI.T $6_ 00|.0 THA 111.94

1t41



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE $EP IS 1970 FLIGHT TIM( IZR.OO ARRIVAL DATE JAN 20 1971

HELIOCENTRIC CONIC

RL 150.40 LAL -.DO LOt. 352.72 VL 27.362 GAL

RP 197.S8 LAP 3.58 LOP 111.83 VP 36.064 GAP

RC 99.797 GL 9E.OI 6P -90.40 ZAL 104.46 ZAP

PLAHETOCENTR i C CONIC

C5 84.14l VHL 9.200

LNCH AZMTH LNCH TIM(

S7.lE 18 34 44

lll.ll I 41 E1

57.8t 18 34 44

122.1l I 41 21

57.81 18 34 44

11E.11 I 41 II

DIFFE]tENTIAL CGRRECTIDN$

TOE 5.03E4 TRA .DL_I TC5 -.3738 6AU .4379

RD[ --IE15 liRA .6789 RC3 -.1004 FAU .01026

FD( 1.5754 FRA .9055 FC3 -.1060 BSP 10177

BID( 5.0576 BRA 1.0715 BC$ .3870 FSP -318

DISTANCE 362.509

-5.81 AZL 12.62 NCA 166.60 8NA 130.60 ECC .18160 INCIT.STSO Vl Z9.924

2.54 AZP 107.05 TAL 206.06 TAP 11.99 flCA 106.99 APO 154.32 VZ 55.228

97.83 ET6 297.66 ZAE 92.09 ET( 204.99 ZAC 17.91 ETC 217.92 CLP-144.81

DLA 41.83 RAL 246.41 RAO t§66.7 V[L 14.351 PTH

L-I TIN( INJ LAT

4546.30 -13.84

3154.$4 -13.8t

4546.30 -13.84

$E34.34 -13.81

4541.30 -13.84

3e34.54 -13.62

Z.61 VHP 11.463 DPA -95.40 RAP 121.25 ECC 2.3950

INJ LONG INJ RT A$C INJ AZMTH INJ TIN( PO CBT TIM INJ 2 LAT INJ 2 LONG

207.49 140.46 50.12 19 50 30 5946.5 -18.R7 £01.42

107.00 140.44 50.11 2 55 15 6634.5 -14.R9 100.94

207.49 140.46 50.12 19 50 50 3949.3 -18.67 601.46

107.00 140.44 50.11 2 35 15 2654.3 -18.66 100.94

Z07.49 140.46 50.12 19 SO 30 3949.3 -16.87 £01.42

107.00 140.44 50.11 2 55 15 2634.5 -16.06 100.94

NID-COURI_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

3GT 3262.6 66 612.5 _3 93.6 ST 3141.0 M 619.2 $8 982.4

RRT .0437 RRF .2109 RTF .6824 CRT -.5764 CR$ .5246 CDT -.9981

8GB 3339.2 RE3 .164t R13 .9626 LSA 3296.9 M3A 188.9 $8A E.9

SG1 3262.7 $92 611.6 THA .48 EL1 3143.5 EL2 179.0 ALF 177.99

LAUNCH DATE 54[P 16 1970 FLIGHT TIME 126.00 ARRIVAL DATE JAN L_ 1971

HELIOCENTRIC CONIC

RL 150.40 LAL -.00

RP 107.40 LAP 3.36

RC lOe.OSS GL 64.58

PLAN(TOC(NTR I C CONIC

C5 150.$1_ WIL IE.L_I

LNCH AZNTH INCH TIRE

59.97 16 41 M

I64.05 R 10 36

55.97 18 49 M

1E4.03 Z 10 31

59.97 18 48 54

184.03 6 10 54

LOL 392.71 VL 27.331 6AL

LOP 149.07 VP 54.06S 6AP

GP -83.30 ZAL 100.36 ZAP

DISTANCE 548.500

-5.61 AZL 65.94 NCA 171.64 SMA 150.36 ECC .18140 INC24.0646 Vl 69.6£9

2.63 AZP 113.80 TAL 207.02 TAP 16.GG RCA 109.75 APO 154.04 V2 39.R18

94.46 [T6 210.71 ZA[ 64.96 (T[ 17_.12 ZAC 10.96 ETC 184.74 CLP 1_S.49

DLA 45.15 RAL 251.81 RAD 6570.6 V[L 16.482 PTH 2.97 VHP 15.495 DPA -61.07 RAP 109.15 ECC 3.4740

L-1 TINE INJ LAT INJ LCNG |NJ RT ARC ZNJ AZNTH INJ TIN( PO C$T TIM INJ 2 LAT INJ E LONG

4¢M14.15 -6.88 215.21 151.24 47.60 10 6 42 4084.1 -14.61 L_09.94

35310.68 -6.66 111.06 152.22 47.60 5 6 2 2750.7 -14.60 105.39

4484.15 -6.66 215.21 152.24 47.60 20 6 42 4084.1 -14.21 E09.54

5330.M -6.89 111.09 152.22 47.60 5 6 2 2730.7 -14.60 105.59

4114.19 -6.48 215.21 15£.24 47.60 20 6 42 4084.1 -14.61 209.54

3530.88 -6.66 111.09 15R._ 47.60 5 6 2 2730.7 -14.20 105.59

ORBIT DET[RNINATION ACCURACY

ST 2699.7 M 1841.9 $6 1004.9

CRT -.9952 CRS .9908 CST -.9998

LSA 5590.3 NSA 185.5 SSA 1.9

EL1 5258.4 EL2 177.2 ALF 145.47

DIFFERENTIAL CCmI(CTIONI RIO-COURSE EXI[CUT|OI ACCURACY

TDE 9.94141TRA 1.8118 TC5 -.1009 6AU .2036 8GT L_O0.7 _R 1845.5 $95 71.8

IIID[-].9403 lIRA -.1541 RC$ .0101 FAU .DOL_3 RRT -.6510 RRF -.6131 RTF .9975

FD( 1.9981 FRA .5819 FC3 -.0128 BSP 10452 3GB 3436.9 R25 -.1414 R15 -.9876

80( 9.3tltl BRA 1.0144 6C5 .1015 F3P -240 SG1 3388.5 SG2 576.1 THA 148.37

LAUNCH DATE SEP 15 1970 FLIGHT TIM( 130.00 ARRIVAL DATE JAN 24 1971

HELIOCENTRIC CONIC DISTANCE 574.228

RL 190.40 LAL -.DO LOL $§2.72 VL 2T.298 GAL -5.96 AZL 52.50 HCA 174.45 3MR 130.15 [CC .19087 INC97.6983 Vl 29.529

RP 107.63 LAP 5.59 LOP 196.52 VP 58.034 GAP 5.05 AZP 127.97 TAL 205.74 TAP 20.19 RCA 106.61 APO 155.19 V2 95.111

RC 104.339 GL 63.24 GP -75.64 ZAL 99.42 ZAP 94.55 ET$ 212.31 ZA( T4.5T ETE 125.66 ZAC 1.55 ETC 204.09 CLP 110.41

PLAHETOC2NTflIC CONIC

C3 346.445 VletL 19.615 DLA 40.79 RAL 257.53 RAD 9571.9 VEL 21.627 PTH 3.22 VHP 25.720 DPA -52.39 RAP 98.92 ECC 6.7016

LNCH AZMTH LNCH TIHE L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

99.38 19 25 S 4754.t7 -5.19 117.13 163.63 49.56 20 44 29 4164.5 -8.57 211.42

lt0.61 t 11 9 3489.95 -5.18 119.89 165.62 49.55 3 16 15 2689.9 °8.56 114.18

99.38 19 15 S 4794.27 -3.t9 t17.15 165.65 49.56 20 44 29 4164.3 -8.$7 211.42

110.18 t 16 9 3469.65 -5.18 119.89 165.62 49.35 5 16 19 2889.9 -8.36 114.18

99;39 19 IS 9 4714.27 -5.19 217.15 165.63 49.56 20 44 29 4164.3 -8.57 211.42

1tO.it ! 18 5 3469.95 -3.18 119.89 163.62 49.55 3 16 15 2869.9 -8.56 114.18

DIFFERENTIAL C_RI_CTION$ MID-COURSE EXECUTION ACCURACY OI_6IT DETERMINATION ACCURACY

TO( t.OGDO TRA 1.9565 TC5 -.OOL_ BAU .5991 SGT 10_6.5 86 53C2.5 695 57.5 ST 679.8 M 3068.4 3S 1185.4

RO(-D.9015 RRA-E.9971 RC5 -.1267 FAU-.01084 RI_T -.6541 RRF -.9616 RTF .9193 CRT -.9706 CRS .9984 CST -.9825

FOE 1.8515 FRA .9076 FC5 .0271 BDP 10595 SG6 3455.8 fl25 -.1044 R15 -.9954 LSA 5594.7 MSA 167.5 SSA 1.9

B0610.1191 BRA 3.4999 6C3 .1287 FSP -187 SG1 3417.7 662 511.9 THA 105.10 EL1 3158.7 EL2 130.0 ALF 102.17

LAUNCH DATE SEP 16 1970 FLIGHT TIN( 152.00 ARRIVAL DATE JAN 29 1971

HELIOCENTRIC CONIC DISTANCE 379.095

RL 150.40 LAL -.00 LOL 392.72 VL 27.263 GAL -4.93 AZL 16.84 HCA 176.43 _qA 129.91ECC .17906 1NC71.1569 V1 29.666

RP 107.65 LAP 3.58 LOP 171.56 VP 38.001 GAP 3.02 AZP 161.12 TAL 205.73 TAP 20.16 RCA 108.65 APO 153.17 vE 55.202

ItC 100.9_4 GIL 50.14 reP -57.55 ZAL 93.24 ZAP 9_.50 [76 190.05 Z/dE 54.54 ETE 105.75 ZAC 19.70 ETC 279.97 CLP 94.99

PL.AHETOCI[NTRIC CGNIC

C310t_.0t_ _ 33.1St DLA 27.7_ RAL 261.17 RAID _ST_.O V(L _.933 PTH 5.52 YHP 42.41N. DPA -55.56 RAP 90.89 ECC19.O87Z

LNCH AZNTH L_CH TINE L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

90.00 23 55 13 4051.36 -4.74 163.M 174.47 62.05 25 0 55 3451.6 -6.44 154.96

90.00 I_ 16 53 4544.52 5.36 181.19 1_9.12 62.16 25 29 19 5766.5 1.62 174.64

100.00 E 4 I_ 3t41.97 -9.84 154.30 177.22 61.63 5 5 4 3042.0 -13.55 1E9.48

100.00 L_ 52 11 4R51.55 10.50 170.10 164.36 61.85 24 3 2 5451.3 6.65 163.45

110.00 4 14 67 3134.$7 -17.94 109.67 181.84 60.40 5 6 51 _54.4 -61.74 10_.90

110.00 L_ 54 L_ 4131.71 16.65 llkl.03 111.79 60.61 24 6 57 5451.7 14.59 157.64

DIFFERENTIAL CCII_CTIONS NID-CA3UIESE EXECUTION ACCURACY CRBIT DET[RI4INATION ACCURACY

TDE-3.e054 T_A 1.1R97 TC$ -.OGSO BAU 3.1844 8GT 788.6 8_ 301_P.3 SG3 51.3 ST 626.4 Sit 2347.5 68 1664.9

RD-13._eeO _RA-7.O_16 tiC3 -._O_l FAU-.O|178 RRT .7230 RRF -.9_61RTF -.6623 CRT .9_00 CR6 .99_4 CST .9919

FIDE 1.5043 FRA 1.5900 FC5 .0406 B6P 9485 _ 3125.6 RL_ -.0907 R15 -._956 LSA 2617.5 NSA 181.2 SSA 1.6

!10215.8435 MA 7.1810 BC5 .2167 FDP -16_ Sl;l 3077.4 662 535.5 THA 78.98 ELI 2425.7 EL2 149.9 ALF 75.96

1642



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUIKH DATE &EP 16 1970 FLIGHT TIN( 134.00 ARRIVAL DATE JAN E8 1171

14_L 10CENTR IC CONIC

RL 150.40 LAL -.00 LOL 35E.TZ VL PT.DtQ GAL

RP 10T.41 LAP $.31 LOP 174.81 VP $7.5117 GAP

RC 1CAl.908 GL -Sl.Dt GP 0d.01 ZAL 114.5tl ZAP

PLAN(TOCENTR |C CONIC

C3 1'19.R77 VI4L ET.T4R

LNCN AZMTH iNCH T|NE

14.56 3 tZ ST

181.44 14 14 I_

14.54 $ I_ IT

115.44 14 _4 23

14.56 3 tR ST

115.44 14 24 I_t

D I FFI[II[NT ! AL CORIECT IN

TOE 4.1_1_ 111A .71¢i8 TC3 -.1_1 IIAU Z.Lqi$11

RD-I4.1R41 RRA -.4_, RCI .E037 FAU-.DI_O

IrO[-2.DS4Q f'lA -.OTlO FC3 .0173 BSP 1041t

BO(1A.II_R BRA .894m K3 .8801 Flip -179

DISTANCE 389.707

-5.M AZL 140.17 NCA 105.DS SMA 119.$5 ECC .18708 INC50.1739 Vl ZD.6£6

4.110 AZP 31.09 TAL t011.06 TAP 50.01 RCA 105.40 APO IS$.DE VZ $$.193

14.50 (T8 178.01 ZA[ 68.48 ETE tit.iS ZAC 141.1S ETC E76.4£ CLP IO0.SS

DL& -77.E2 RAL _7.NI RAD 6§7£.8 VI[L 19.$54 PTH

L-I TIN( INJ LAT

1442.0S .48

ssD.im .40

2442.05 .48

eS2.14 .48

1442.0S .48

SSE.IH) .4R

3.4S VI4p 3S.938 DPA NIJ5 RAP 50.49 [CC13.4710

INJ LONG INJ RT AI_ INJ AZNTH |NJ TIRE PO C$T TIN INJ E LAT INJ 2 LONG
I_.1t 117.51 117.8t 4 2 59 11_2.1 8.18 00.74

185.14 197.59 1ST.L_ 14 35 II 53.0 8.tD RDZ.tl

81.18 157.16 167.81 4 2 SD 1842.1 0.28 80.Ti

2113.1M 157.S9 1ST.L_ 14 $5 IS SS.D 8.28 21_.28

1_.18 157.14 $67.28 4 2 S9 1842.1 8.28 IO.Y4

283.44 157.18 IIT.L_ 14 35 16 53.0 8.28 £82.20

NID-COURWE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

84;1 1844.6 IWAt 5213.8 1143 58.0 5T 976.5 8 IHI19.3 65 1895.4

INT -.B047111W .RNMIDTF -.Nt99 CRT -.981M CR$-1.0000 C$T .NI48

8Ga 3584.$81_ -.0871 R15 .IH)SS LSA 3811.9 NIA 158.0 SDA 1.0

841 33§11.3 _ SOD.8 THA 110.27 EL1 _374.5 (1._ 112.D ALF 108.31

LAUNCH DATE 8[P 111 1370 FLIGHT TIlE 1311.00 ARRIVAL DATE JAN 30 1971

HELIOCENTRIC C(_IC

RL 150.40 LAL -.00

ItP 107.71 LAP 3.52

RC 111.104 GL -I_.11

P_AI_TC_U_I I C CONIC

C3 RS4.DtS _ 1S.1_

LHCH AZMTH LNCH Tile

11.7_ 0 II IS

1M.28 11 29 5_

11.72 D 111 IS

144.28 11 _t_ 5_

11.72 O 16 15

llMI.f41 11 n 58

DISTANCE 31t4.1178

L_L 552.78 V_ 27.1111 GAL -5.L4 _ 11_.0_ 14CA 1811.28 SNA 1L5.40 ECC .18579 INC52.D3dl Vl L'9.D29

LOP 178.05 VP 57.351 GAP 4.511 AZIP 58.18 TA_ _.31 TAP 50.59 RCA 105.34 AK) 155.44 Vl $5.184

G4P 77.711 ZA_ 37.88 ZAP 14.05 [711 151.115 _ 85.18 ETE 235.51 ZAC 156.21 ETC 2U.R8 CLP 151.11

DLA -71.70 RAIL 11R.4§ RAID 5S71.S V[L 15.5_4 PTH 5.10 VHP 10.1181 OPA 74.80

L-I TIME INJ LAT INJ LX]IG INJ fiT AIC INJ AZI4TH INJ Tll4[ PO CDT TIM

L_14.71 7.28 1_.7t 91.11 1_1.111 O S5 80 1744.7
S&_l.47 7.211 259.37 51.13 1ti11.21 15 11 47 5835.S

1_44,71 7.28 11.7t 51.11 169.111 D SS _ 1744.7

N155.47 7.211 £52.57 R1,13 11HI.61 15 11 47 5255.5

1_£4.T1 7.28 _.71 51.11 1¢H_.81 O 55 _ 1744.7

5815.47 T._R _511.17 1t1.13 1111.81 13 11 47 5255.5

DI_IAL C_IJ_CTION8

TD(-1.0017 TIL4 -.11_0 TCI -.0001 8AU .3047

ND(-|.8141 NNA-I._IR_ NCI .0_11 FAU-.O0178

Iro[-l._51P IrRA -.51511 FC5 .0059 BDP 11717
DO( 5.5441 lIRA 1.51178 K5 .0eg_4 FlAP -tEl

RAP 253.0_ [CC 5.1938

INJ 2 LAT INJ 2 lONG

15.14 81.M

15.15 218._0

15.14 81.64

15.15 £58.$0

15.14 R1.14

15.19 25R.30

ORBIT DETERNINATIGN ACCURACY

ST J79.9 M 210_.8 85 !107.O

CRT .3551 CR8 -.IH157 CDT -.94_3

LSA 2576.9 14_A 251.5 I_A 1.4

ELI 2197.6 EL2 254.0 ALF 73.01

IIIG-COLI_ EXECUTION ACCURACY

8&T 717.| _ 3714.4 843 67.S

liT .7584 W .11_ 8TF .11301

84;8 5725.1 IU_ -.1CI_ R13 .!_45

5G1 5714.7 SCA_ 44R.8 THA 81.54

LAUNCH DATE IA[P IG 1R70 FLIGHT TIN( 15R.00 ARRIVAL OAT( F(5 1 1R71

14[LIOCENTRIC CONIC

RL 1S0.40 LAL -.00

RP lOT.T4 LAP 3.ER

RC 113.46R _ -I_.R4

PLAN[TOCENTRIC CONIC

C$ 117.155 _4L 10.114

LNCH AZNTH LNCH TI_

14.RO 0 5 17

1RS.IO 11 4 L_

14.80 0 5 17

HiS.tO 11 4 I_

14.80 O 5 17

199.80 11 4

DISTANCE 400.021

LOL 552.78 VL ET.ISO GAL -4.99 AZL 111.05 14CA 150.17 844A IL_J.13 ECC .1|5J7

LOP 181.28 VP _T.814 GAP 4.87 AZP _1.18 TAL 801.1_ TAP 51.11 RCA 105.16

4P 77.71ZAL I00.07 ZAP 11_.25 ET$ 1_.78 ZAE IM.511 ETE 171.011ZAC 1_1.10

DLA -77.00 RA_ 177.68 RAO 3S?O.t V[L 15.443 PTH 2.76 VI4p 14.£72 DPA tM.52

L-I TIN( |NJ LAT INJ LONG INJ IT ARC INJ AZ14TH INJ TIME PO CIT TIN

L_OI.kl 15.84 79.32 85.31 lkJ.4O 0 40 7 11_1.9

9709.70 15.84 1511.1_ 83.114 11_.411 12 59 35 51011.7

11_9.1M 15.84 79._ I_.111 144.411 O 40 7 1_0J.5

57OI.70 15.84 258.1_ 55.114 1_.48 11 )9 55 §109.T

2209.94 15.114 79.18 I1.111 114.40 D 40 7 1101.D

5709.70 15.1_ 2S8.11 83.114 11111.48 12 59 55 5109.7
DIFFERENTIAL CCIU_CTIGN_

15(-3.1R11TRA-1.4318 TC3 -.1958 11AU .30_11
• 14N RRA -.4_ RC3 -.O_3T FAU .011111

FOE -.DRI1 FllA 0.51115 FC3 -.04_5 88P 11100

liOE $.111MI MA 1.5011 K3 .19?2 FSP -_

INCEI.O$OR Vl 2R.DER

APO 155.11 Vl _S.IT4

ETC 219.16 CLP 178.57

RAP _R.811 ECC 2.DERO

INJ 2 LAT INJ £ LONG

E5.51 TT.TI

25._1 R$T.ST

25.11 77.71

25._1 257.57

E5.81 77.71

R5.85 257.57

GRBIT DETI_EI41NATIGIq ACCURACY

ST 1R57.4 M 515.4 J8 725.1

CRT ._95R CRI -.21DIR CST -.IHt53

LIA 80t7.0 N_A 5_.2 RDA 1.0

ELI 195R.t [L2 514.5 AIJ r 1.95

NID-(GJII_ E_CUTICN KCURACT

8GT 37110.4 M4 1070.0 1145 87.4
RItT JSII RRF .8004 RTF .t131

3tlM1.5 _ -.1_115 R11 .9810

I41 1101.4 11611 551.11 THA 13.1K)

LAUNCH DAT8 _ 111 1170 FLISHT TIN( 140.00 ARRIVAL DATE FEB 3 1971

H[L lOCElrrl IC CONIC

IL 190.40 LAL -.O0

RP IO7.77 LAP 5.LnJ

RC 119.7_ GL -4m.11_
PI.ANETOCDNll IC CONIC

C3 DT.477 K I.L_4

L_CH Az_m LNCH TI_
17.88 O 38 57

1Wt.12 11 27 tm

1T.l_ O _ 37

1N.11 11 tT MS)

17.88 D _ 57

148.12 11 27 80

DI STANCE 404._

LOL 391.78 V_ _7.110 GAL -4.74 AZL 1M.41 NCA 118.25 Jl4A

LOP 184.5I VII $7.051 GAP 5.13 AZP 74.t_ TAll. t01.44 TAP

64P 711.12 ZAL 101.47 ZAP 101.1_ LrT11 ILt.17 ZAE 101.11 ETE

ll_.M ECC .lllH INCLS.4101 Vl L_.8£R

33.09 RCA 104.90 APO 152.85 V2 55.1M

148.51 ZAC 1t_.82 ETC 211.25 CLP-151.71

DLA -74.38 RAL 114.90 NAD 11_41.3 _ 13.742 PTH 2.31 b541P 11.00_ DPA 511.40

L-I TINE INJ LAT INJ LGNG INJ RT AI_ INJ AZNTH INJ TIlE PO CIT TIN

IK34_.17 I1.111 75.01 87.111 111.14 1 13 ID 1411.2

591_.Lql 13.111 297.74 87.84 148,84 13 O 33 41193.5

1.17 I!3.111 75.01 17.11 181._4 I 15 111 ldlR.l

51.Lql 11.111 117.74 87.94 I_8.1M 15 D 35 411/11.3
N.17 fl.41 75.01 57.111 I_8.14 I IS 19 141_.£

51H51,111 I_1.111 257.74 37.1M 1111.84 13 O 55 4B15.3

DI_IAL C,¢NIKCT ICNB

IO[-I.Ull TII_-I.II_ TC3 -.51177 IAU .!MOl

Ill 1.1010 IIII .1§ 1411 .1114 FALl .08011

IrD[-l.ll?? Fill -.11Mil FC5 -.IIIH) BlIP 111117

2.8505 NIl 1.5141 KI .51111 FDP -_111

RAP _d5.80 ECC 2.1105
INJ 2 LAT INJ 2 LONG

51.23 71.87

51.23 295.40

51.25 Tt.117

51.25 255.40

51,25 TI.RT

31.23 155.40

0RIIIT D[11_MINATION ACCURACY

IT 8093.9 M 777.1 81 101.8

C_T -._211 CR5 .B715 CST -.!)1171

LIA 2554.1 145A 899.0 81A R.7

ELI 221§.1 EL2 2R8.0 ALF 110.79

Nl_ _CUTION ACCURACY

IGT 5111.| IGII 841.7 8G3 113.1

lilt -.'/|114 IIIr -.0111 ItTF .17111

IGll 40Sl.I RIIJ .1711 Ill -._82_

I41 4015.$ _ 543.4 THA 170.70

1t43



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE &•P 11 1970 PLIGHT TIM( 141.OO ARRIVAL DATE FEB 5 ID71

H(LIO([HTR|C CONIC

RL lS0.40 LAL -.OO

RP 107.90 LAP 3.16

RC 118.00$ GL -57.15

PLANETOC•NTRIC CONIC

C$ 44.763 VI4L 6,691

LI4CH AZMTH LI4(H 71ME
tl.O4 1 tO 59

159.96 11 59 33

t1.04 I tO 51

ISl.9I 11 Sl 33

• 1.04 I tO S6

159.99 11 $G 33

DIFFERENTIAL CatRECTIONS

TOE-I.4910 TRA-l.lt79 TC$-1.0574 BAU .6§58

liD( 1.1SSS RRA .1M9 RC$ .1876 PAU .02907
IrDE-I.$OIY FllA -.3S13 FC3 -.5489 BSP 11949

IN)( 1.7599 BRA 1.1405 BC3 1.0958 FSP -463

OI$TANCE 412.484

LOt. 358.72 VL E7.OS9 GAL -4.S0 AZL lOt.Or HCA 19§.34 DHA 128.99 ECC .18649

LOP 187.75 VP 37.811 GAP 5.41 AZP 78.40 TAL tO0.40 TAP 35.78 RCA 104.61

GP GS.lO ZAL 104.34 ZAP 111.58 (T$ 51.St ZA( 104.29 IT( 143.$1 ZAC 159.57

INCIE.D221 Vl 79.474

APO 15E.56 VZ 35.153

[TC EZ9.D8 CLP-155.20

DLA -71.17 UAL 193.14 n_ *S**.7 V(L it.an eT" e.sS v.p 9.tso De4 49.54 RAP 743.40 (co 1.z3*?
L-I TIM( INJ LAT INJ LONG |NJ RT AEC |NJ AZNTH INJ TINE PO CST TIN gNJ E LAT INJ t LON6
1D74.14 ...7 99._e It.DI 119.** I 13 SO 1174.1 57.07 _.TD
s4_).ss n.se tss.a4 e3.Ol lS,.f4 1/a_t9 15 4D_.4 5T.OD ese.,5
1o74.14 n.o7 99.u it.el 1so.** /lSS so 1s74.1 57.0T **.70
s4to.ss t9.99 ess.oo o3.01 139.99 13 to 13 49.*.4 5T.DD 159.99
1974.14 29.67 19.9_ 9f.99 150.14 I 53 SO 1374.1 37.0? t4.70

3499.53 29.80 15S.88 83,01 158.84 13 •D 13 4899.4 57.08 •5•.65
MID-COqJ3[ [X[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3981.S 8DR 1194.• $G3 141.4 ST 8314.5 SR 999.1 99 910.4
RRT -.8799 I_ -.9414 RTF .91,79 CRT -.D839 CRS .995D CET -.9977

SM 4146.0 RL_ .lJ95 R13 -.9752 LSA •6t7.1 14SA •64.3 $SA 3.5

SG1 4111.4 $92 334.4 THA 185.43 ELS •500.0 EL• 845.4 ALF 157.18

LAUNCH DATE 8[P 19 1970 FLIGHT TINE 144.00 ARRIVAL DATE F•B 7 19T1

H[LIO(ENTRIC CONIC

RL 190.40 LAL -.00

RP 107.644 LAP 5.09

tic 1•0.871 GL -$3.15

Pt.ANETOCENTR ! C CONIC

C_J 32.830 VI4L. 5.71•

iNCH AZNTH t.JRCH TIM(
74.31 • I 3O

155.99 11 •3 7

14.31 • 1 3O

IS3.91 11 •3 7

14.31 • 1 3O

161.89 18 81 7

D I FFI]IINT 1Al. C,011[C T I CN8

TDC-l.3774 lrlL4 -.1"r33 TC3-1.3641 BAU .7•14

1.041MI RRA .134HD RC3 .4401 FAU .03464

IrI)E-1.4043 IrRA -.505• FC3 -.9195 RiP 13O08

1.9974 MA .fill BC3 1.4937 FDdP -$47

DISTANCE 418.49R

LOL 55•.7• VL 17.077 GAL -4.29 AZL 99.78 HCA 198.51 _4A 118.30 ECC .18711 INC 9.7645 Vl •D.D•S

LOP 190.99 VP 37.778 GAP 5.49 AZP 80.?3 TAL 199.14 TAP 37.65 RCA 104.30 APO 158.31 V• 55.141

GP 3O.33 ZAL 105.83 ZAP 116.18 [TS 53.94 |Ale 110.46 ETE 145.08 ZAC 155.74 ETC 138.19 CLP-155.09

DLA -99.75 RAL 108.38 RAD 8548.3 VI[L 12.410 PTH •.24 VHP 8.016 DPA 43.37 RAP 147.11 •CC 1.5570

b-I TIME INJ LAT INJ LONG INJ RT AIK INJ AZI4TH INJ TIME PO CET TIM INJ 2 LAT lHJ 2 LON&

1113.I0 34.01 t4.27 97.13 154.07 • 32 53 IE85.9 41.12 60.05

54£8.31 34.QZ 153.89 97.19 154.07 13 53 39 4819.5 41.13 249.44

199S.00 34.01 64.27 97.13 154.07 2 3• 55 1•85.6 41.12 60.05
3489.31 34.0• •33.35 97.19 154.07 13 33 35 49•8.5 41.15 24D.44

199§.10 34.01 64.27 97.13 154.07 I 3E 35 1285.4 41.1• 60.05

948D.31 34.0• •33.85 97.13 134.07 13 53 35 4880.3 41.15 •49.44

MID-COUR8[ [XECUTIGN ACCURACY ORBIT D•TERNINATION ACCL_ACY
SGT 4032.1 8CAI 11_14.2 IG3 168.5 ST 1519.4 SR 1058.2 SS 991.5

RRT -.9994 RRF -.97S0 RTF .9800 CRT -.9781CR$ .9975 CDT -.9690

SM 4•13.9 RrJ .1121 R13 -.9682 LSA 8895.5 MSA 258.5 SSA 4.4

SG1 4182.2 392 313.9 THA 164.48 EL1 •T•E.6 EL2 212.5 ALP 15T.59

LAUNCH DATE $EP 1l 1970 PLIGHT TIM( 148.00 ARRIVAL DATE FEB 9 1971

H(LiO(ENTRIC CONIC DISTANCE 4E4.431

RL 150.40 LAL -.00 LOt. 35t.78 YL 2|.935 GAL -4.01 AZL 39.1§ M(A 101.89 SNk 1|0.02 ((( .10700 IN( 1.141a VI 29.4l!

RP 107.07 LAP 5.DO LOP 194.E1 VP 37.735 GAP 5.97 AZP 81.41 TAL 197,85 TAP 39.55 RCA 103.97 APO 152.07 vl 55.130

RC 182.551GL o49.17 GP S5.03 ZAL 108.55 ZAP 1E0.59 ET8 5E.39 ZA[ 113.98 (TE 144.16 ZAC 151.69 ET( E43.89 (LP-152.6D

PLANETOC•NTRI¢ CONIC

C5 25.4•5 VIRL 5.041 DLA -85.D1RAL 20i.18 RAO 85U.O V(L 18.114 PTH E.17 VHP 7.891DPA 37.77 RAP 241.18 ECC 1.4184

LNCH A•NTH LN(H TIM( L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIM( PO (ST TIM INJ I LAT INJ 2 LONG

IT.l• • 58 48 181t.99 39.10 58.31 100.83 149.51 3 9 O 1211.9 45.65 53.11

ISt.$I 1t 45 4t 3371.43 34.ll 151.31 lO0.ES 149.30 14 15 19 4778.4 43.64 248.09

IT.It • 38 48 1011.99 58.90 39.3R 100.13 149.31 5 9 O 1212.9 43.65 55.11

lSt.SI 11 49 48 5379.43 51.91 151.31 100.E3 149.30 14 15 19 4774.4 45.46 246.09

lT.ll • 50 41 llll.ll 31.I0 58.31 100.23 149.31 3 9 O IE11.9 43.45 53.11

151.39 1t 49 48 5371.43 51.91 •S1.31 100.25 149.30 14 15 19 4776.4 43.19 244.D9

DIIrFERENTIAL CaER[CTION8 N|D-COUR_ [X[CUTION ACCURACY (_B|T DETERMINATION ACCURACY

TO(-t.t?il TRA -.D$14 TC3-•.LqD4S RAU .7744 8GT 41§3,2 SGR 1281.4 893 195.7 ST 2883.1 811 1045.8 SS 1044.4

RDE .D137 lIRA .ON8 RC5 .3750 PAU .04090 RRT -.9107 RNF -.9799 RTF .9585 CRT -.9818 CR5 .i98D C8T.-.9898

IRD•-1.4471 Ir•A -.8487 PC3-1.3019 Blip 138R8 SG9 43•9.1RL_5 .L_I1R13 -.9839 LSA 3054.8 MSA 218.0 $SA 5.4

BID( !.4534 liRA .O_3 DC3 •.•785 FEP -647 SGt 4301.9 _ 437.• THA 164.81 ELl 2873.1 •L2 164.9 ALF 158.00

LAUN(H DATE 8(P ti I|TO FLIGHT TINE 148.00 ARRIVAL DATE FE2 11 1971

FIELIOCENTRIC CONIC

NL 150.40 LAL -.00
lP 107.91 LAP 8.91

K IIA.70G GI. -43.31

PLAIGTOCI]ITII I C C_NIC

C3 10.018 K 4.$4_

U404 AZm LNCH TINE

3O.1_ 5 13 13

149.04 13 4 49

3O.9_ 3 13 13

149.0_ 13 4 41

30.91 5 13 13

149.01 II 4 49

OIDTANCE 430.404

L_L 331.78 VL ti.142 GAL -3.79 AZL 99.93 HCA L_4.88 844A 117.74 E(C .18877 INC 6.9194 Vl 79.626

L_P 197.44 VII 37.993 GAP 8.24 AZP R3.71 TAL 194.55 TAP 41.43 RCA 103.92 APO 151.85 VZ 55.118

GP 3O.24 ZAL 10_._0 ZAP 1_4.7R [T3 51.72 ZN[ 118.81 ET[ 145.91 ZAC 147.75 ETC _47.57 CLP-152.94

DLA -43.10 RN. 818.38 8L4D 8397.9 V[L 11.914 PTH 2.18 VHP 8.D17 DPA 3•.98

L-I TIME INJ LAT |NJ lONG INJ RT A3_ INJ AZI4TH INJ TIM( P• CST TIN

17§1.99 38.64 _R,3S 101.64 144.91 3 42 ES 1191.0

3339.1_ 3•.IS •49.07 10_.99 144.10 14 33 4i 4739.D
1791.II 51.64 32.35 101.64 144.61 3 4• 15 llS•.O

ll19.ll 51.43 _49.07 10R.84 144.40 14 33 49 4739.D

1791.II 51.14 It.IS I01.14 144.41 3 4• •S 1152.0

Sl3I.I2 51.15 ?.49.07 101.99 144.10 14 33 49 4739.8

DIFFEI_NTIAL CCIIIIECTiONI

TOI-I.I_IO 11U -.Till TCI-2.9t_l BAU .0071

RDI .7807 NNA .0493RC3 .1130 FAU .D4410

F0(-1.4|45 lIRA -.llSO FC3-1.ISS4 RIP 137E8

80[ I.!154 I_A .7E35 DC3 •.IH)09 PIP -704

RAP •40.?2 •CC 1.5425

INJ 2 LAT INJ | LONG

44.99 49.22

43.DO 142.95

44.D9 46.12

45.0D 242.95

44.99 49.21

43.00 •4•.85

ORBIT DETERMINATION ACCURACY

3T •785.0 M 981.5 99 104R.6

CRT -.9643 CRS .999,4 CET -.DDR7

LDA 5109.4 NSA •04.4 D$A 9.5

EL1 •9•9.3 EL• 165.? ALF 1_0.88

MID-C_URI( EXICUTION ACCUIRACY

SGT 421_,I Ill 1110.2 K3 219.5

RNT -.9111 IE r -.1719 RTF .9915

S_ 4390.9 R_ .1410 R13 -.9585

891 4399.3 89_ 4ER.9 THA 185.81

1644



JPL TM 33-99 EARTH--VENUS TRAJECTORIES EVIL. 5, 1970 )

LAUIKN OAT[ 5_P Sl 1070 FLIGHT TIRE SSD.OO ARRIVAL DATE FED S$ lOTS

N(LIOCKNTRIC CONIC

RL 110.40 LAL -.N

lip SOT.IS LAP R.RI

R¢ 127.014 GL -41.11

PLAIGTQCENTO 1C CNI¢

C3 iT.DOS _ 4.NI

INCH AZWTH INCH TIRE

• 4.ST 3 4S R8

149.e3 13 R$

M.ST 3 4S 88

S4S.ID II 81
)4.if 3 4S 80

S4S.SS i) 81SI

DIRTANCE 451._H)

LOL SSE.?| VL INi.OlNi GAL -5.49 AZL IS.ST HCA ZOO.O? SI4A

LQP ZOO.Q9 Vle •7.650 GAP t.SZ AZP 14.78 TAL 195.2Z TAP

641 49.9S ZAL 1041.18 ZAP 182.$4 ET• iS.OR ZA( 112.81 [T[

127.45 ECC .10977 IlK: 5.9726 VS L_.G£1

43.•0 RCA 103.84 APO 181.23 V£ iS.SOS

147.25 ZAC 144.18 ETC 250.00 CLP-|§$.SS

DLA -O0.SY RAL 1_8.27 RAO #ST.T VI[L IS.TO• PTH 2.09 VHP I.SO8 DPA t8.OT

L-I TIN[ |NJ LIT |NJ L_IG |NJ RT ARC |NJ AZITTH INJ TIN( PO CST TIN

1000.84 •O.SS dig.S• 104.•g 140.S4 4 1841 JOO0.R

_JS|.•_ IH).S8 147.11 104.TO 140.S• 14 49 47 4715.•

IGO0.84 !H).Sl dMl.S• 104.11 140.14 4 1848 IORO.R

NIl.ILl 39.•8 84f.lS 104.70 140.18 14 4t 4f 4?SS.•

IRII.R4 39.$1 441,J_ 104.N 140.14 4 1848 IN.I

MS•.•• 39.S2 td?.ll 104.70 140.18 14 41 47 4719.•

OlFFINNTIAL C08_TIM

19(-!.0117 _ -.0010 TC1J-I.41TO ILRU .SSTO
ll_ .1470 IRA .OS•I IK3 .7814 F_ .047II

Iro(-s.S4N FIL4 -.OMI FCS-2.a800 lip tROeO

10t R.1800 BOA .1012 _ •.$421 FSP -700

RAP tRO.M ECC 1.£91£

INJ E LAT INJ E

4S.45 _.64

45.44 tRO.L_

48.48 _.44

48.44 P_JO.L_

45.45 _.04
49.44 _JO.L_

GIWIT D(T[NNINATION ACCURACY

ST 2TI_.I 811 g04.O 88 SOL_.Z

CRT -.INISI CI_ .1t817 CIT -.Nit

LEA •|18.2 IIA $R•.R I_k T.f

ELI ZII•R.R rl_ 145.1 AUIr 11£.£$

NIO_OURE L_ECUTIGN ACCURACY

8IT 4340.• _ 1004.2 IG• t82.2

lit -.1111 iIF -.OTIS RTI r .948f

8_ 44TQ.$ Rlm .8418 RS• -._S

IGS 4484.9 _ 4•T.4 THA IWI.RS

LAUNCH DATI r _ IR SOTO I_ICART TIN( 191.00 ARRIVAL DATE FED IS 19?1

14EL ICC[_IC CCNI¢

R_ SSO.40 LAL -.N

IW IO?.91 LAP 2.70
NC 119.171 GL -111.01

PI-_TOCS_IC CGNIC

CS IS.SOS VH_ •.l_J

LJ_ _ L_ TIN(
5f.N 4 tl 10

848.04 t• SS N

• f.•4 4 IR 10

MR.14 19 _J 88

if.S4 4 14 SO

141.04 II _1 88

DISTANCE 44£.$11

L_ $91._ IW. 98.284 GAL -S.tl AZL IPJ.t0 HCA 211.27 8MA IL_.II 8CC .1_00_ |NC S.SJfl Vl L_._9
LOP I_.00 VP •T._OT GAP t.00 AZP 29.•5 T_ 198.27 TAP 49.14 RCA 101.19 APO 191.48 V2 iS.N5

SP 48.18 ZAL S_J.l_ ZIP 1_.08 231 90.90 Z_ 11-_D.99 Elle 1S0.OS ZAC 140.08 [T¢ RSt.N CLP-S94.Sr

D_A -•?.f$ RAL 111.110 PAD _;gT.I V_. 11._00 PTH 2.M VHP I.•lS DPA 23.11_ RAP _K).09

L-I TIN( ILl LAY INJ L_NG !14,1 NT di0C INJ A_TH |NJ TIN( PO C_T TIM INJ 2 LIT

1484.0_ 111.71 48.98 S00.4_ ISIS.OR 4 48 44 1094.0 49.11

9_8.tkl _0.T• 1_9.9• |N.l_l l_HI.00 IS S 41 41_0.4 49.2•

14HI4.0_ N.1_ _.N JO_.OI 839,01 4 49 44 8094.0 49.21_

1100.14 _2._ 849.SS IN.WI l_HI.00 IS • 41 4TO0.1 48.28

1_4.00 39.Tie 40.N SN.IW l_MI.0I 4 48 44 10114.0 4•.It

1300.14 39.T) £49._ _O_.I_ 198.00 I9 • 41 4?00.4 49.28
O i Flq_SNYIAL CCIMI_Ia_

_I_oI.0_Y 119 -.480Y TC_.S_ BAU .8080

I1_ .•M NNA -.W_ NC_ .TIHM FAU .OMMI

irD(-i.rJOI IrRA .0_104 FC_2._JS7 BSP 14111_

80( S.9TR• IRA -4112 KS 4.IYI_ Flip -RO0

NID-CG_ 8_CUTION ACCURACY

8IT 4444.0 BDIt |08_.2 86• 144.1
NNT -.NN NNF -.l_lnJ RTIr .9419

KO 4HI.0 lid .l_IY 210 -.HI•

KS 4842.1 8CA_ 419.1 THA I01.0_

ECC 1.2892

INJ 2 LING

.49

rJ4.N
.42

131.04

.49

1_8.N

GI_IT D(TI_NINATIGN ACCURACY

IT 2'/19.0 8R 1.11.0 88 OOR.R

CRT -.210_ CaR .IOOg CIT -.OOgO

I_A •010.9 NSA 184.4 881 9.£

ELI 1904.8 ELI 129.R ALF 1t.1.91

LAUNCN DATE 8(P 18 19T0 FLIGHT TIN( 194.00 ARRIVAL OAT( FEB ST S0TS

14EL IQCIrNTO IC CONIC

RL 110.40 LAL -.00

lip IN.N LAP t.•O

RC 181.518 64. -84._1

P_A_TOCL_rOI¢ ¢QNI¢

C• SS.INtT V_ •.1_t

LNCN AZNTH L.NCH TIN(

40.50 4 49 40

159.50 S• 48 S

40.50 4 49 4t

SIR.SO 18 40 t

40.10 4 48 41

130.I;O 18 48 I

DISTANCE 441.114

L_L •St.?t V_ 98.110 GAL -8.11 A_ 94.99 NCA 214.4? IHBA IN.RT [CO .11111

LQP ROT.SO VIP •?.StUI SAP 7.98 AZP 11.14 TAL 198.90 TAP 44.27 RCA 108.S0

6P •O.?S ZAL 10•.!)1) ZAP Ill.8• ET| 90.0• ZAi[ 101.08 ETE 1•8.11 ZAC I•T.l_

OLA -98.18 21_ n•.o08t_O INT.• N(LII.O•8 PTH 1.04 VHP I. tO• OPA IO.IT

L-i TIN( INJ tAT INJ LGNS INJ AT ARC INJ A_NTI4 INJ TIN( PO CRY TIN

1018.78 _J.48 •9.98 IN.it 188.14 $ 12 41 IOSt.Y

8894.10 39.45 144.41 IN._ 181.28 IS 11 IS 41t4.1

1611._ 39.4• 9•.98 IN.IS 181.14 S 1248 1012.7

9LqM.tO 39.49 144.41 tN.IkS, l•t.t$ 19 II 19 _J24.2

8211.T_ 39.4• •9.98 IN.IS 198._4 9 It 41 S0I£.T

9Lql4.10 99.49 144.48 SN._J I_.L5 18 tO IS 4114.1
OI_|AL C_m_CTICI_

11_-S.T_148 TRA -.•$41_ TC_-4.?198 _ .1104

NO( .4984 NRA -.04414 RC• .ffSS FAU .080_4

Ir0[-t.iSN _ .11100 irc_-s.l_08 _IP 14910

I_ I.RSSO BRA ._J18 IC• 4.7019 FliP

INC 4.99•9 VS L5.989

APO 198.R• V£ S•.040

ETC 29•.48 CLP-I$9.$R

RAP 141.40 [CC S.L_O£

INJ • LAT INJ R L_NG

44.98 £T.80

44.94 IH.SS

44.9• 2?.80

44.54 £39.9S

44.9• Rf.O0

44.94 R_4.SS

_IT O_TI_IqI_kTION ACCURACY
IT 2_J0.0 M fRS.f 85 Ill. S

CRT -.90TO CRR .0194 CIT -.9041

LIA 1179.2 Ilia STT.I IIA 80.9

EL1 2RSR.O ELI_ SI•.R ALF Slal.SR

NIO-CQUR_ E_¢UTICN ACCURACY

8GT 4_40.7 _ 0_.1 8G• 298.4

ION -.g07S IIRF -.IHI95 flTF .9442

1_8 4140.4 _ .I1_J9 ItS -.9488
8G1 4118.4 0_ 391.7 THA 144.09

LAUNCH DATE _P 10 SRTO FLISNT TIRE 139.00 ARRIVAL OAT[ FI_ S_ lOT1

NF_IQCE_IC C_!¢

I_ 1110.40 LA_ -._0

ff IN.Of LAP R.48

NC ISS.f40 64. -St.$1

P_I_TC_TRIC C_NIC
C• 12._rS _ •.9?4

IJIQ4 AZNTH INCH TIN(

48.21 9 14 SS

194.S0 18 39

48.21 • 14 •|

S_J._ 1S 39 •

48.21 9 _dl N

114.10 IS 39 •

DIITANCE 484 _174

i_ •92.Tlt V_ N._I SAL -I.t4 A_ 94.0I HCA 2tT.H Ik 12.39 ECC .11348

i_P tSO._t VP ST._0 SAP T.X AZP 98.i89 T_ tOt.IS TAP 48.1'8 NCA 101.00

641 •S.T9 ZAL 101.iS ZAP 139.1T LrTI 4O.14 ZAE 1,19.11 LrTE I94.01J ZAC 189.34

DLA -39.01 I_ 1_4J._ ILR0 0917.9 VEL IS.SlID PTH 2.00 Vl4P 2.183 0PA 14.80

L-! TIRE INJ LIT INJ LING ILl RT ARC INJ A_RTH INJ TIRE PO C_JT TIN

ISY4.N 39._ 98.TO 110.79 198.89 9 41 SO 9?4.4
SLSg.04 39.70 143.17 110.1'1 111.14 IS 17 12 4199.0

S|?4.N 39.1rT 90.TO 110.79 198.811 9 41 10 274.4

_0.04 39.Y0 04I.lrT ll0.?I 198.14 IS It/' II 4tlS.0
1174,39 98.77 •O.TO t110.79 198,20 9 41 10 '1874.4

SlfltS.04 39.78 140.77 II0*TI IN.14 IS 27 II 42_9.0

O IFFUI[NTIAL CCIIllCTIQI_

11_-1.94_4 lqtA -.all TC_-9.Sl_O BAU .0841

ND[ .4114 _ -.OMO 2C3 .YR4I IrAu .01045

FOE -.IHlOg _ .11711 IRC1-•.4198 ImP 14010

IIOK 1.1101 BRA .9411 _ I.Sl20 FOP -R42

INC 4.0011 Vl N._9

Alto 181.N VT ]S.NT

ETC 294.71 CLP-ISR.I_S

RAP _4£.14 ECC S.£SO_

INJ I_ LIT INJ t LONG

4•.49 N.S•

48.42 289.$9

48.4R 1_.98

48.41 _JS.99

4•.4R I_.S5

4•, 49 Rl•. SO

GmlXT DETI[I_41NATION ACCURACY

ST ITS0.2 IR 197.7 88 847.9

C_T -.98g0 C08 .9911 CIT -.NS4

LSA 298.2 148A 171.1 liSA 11.?

[I.1 2T(T.4 EkE 19.7 ALF tRS.St

Ni_ I_CUTlal ACQJllACY

lit lllO.l ill |.1 Ilil llf.I

WIT -.tWII Oil r -.1410 RTI r .1482

Ill 4TOT.I Nil .lllI lit• -.Nil

IGI 4_21.1 _ _21.4 THA IN.IVil

1448



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUN(N DATE IEP 1l llTO FLIGHT TIN[ lSl,O0 ARRIVAL DATE FES Zl 1971

_LIOCENTRIC CONIC

RL 110.40 LAL -.DO

RP 108.11 LAP E.31

RC 1IS.lIT GL *ll.4S

PLANETOCENTRIC CONIC

C3 11.155 _ S.4SS

LNCH AINTH LNCH TIN[

41.70 5 46 44

153.$0 14 l 43

41.70 S 46 44

133,S0 14 l 46

46.70 S 46 44

133.30 14 1 43

DIFFERENTIAL CORRECTIONI

70[-1.1151 TRA -.1011 TCS-S.I117 BAU .65tl
RD[ .3146 RRA -.0114 RC$ .7411 FAU .04117

FOE -.IS• FRA .3110 FC3-3.1174 liP 15L_I

BOE 1.$lll MA .ISI1 BC$ S.I475 FiP -IS4

OIITANCE 4lO.O7l

LOL 3SI,TI VL !I.711 GAL -I.S3 AZL 63.|3 HCA lEO.IS INA Ill.SO ECC .19497 INC 3.S$44 Vl El.ill

LOP 115.55 VP 37.47l GAP 7.63 AZP 87.$$ TAb Ill.TO TAP SO.S? RCA 101.17 APO lID.It vl $S.OS4

GP $$.11 ZAL lO0.tS ZAP 140.$3 [TS 49.32 ZAJE IES.79 ST( lSS.BI ZAC 136.D1 ETC ESS.TS CLP-IST.?9

DLA -SO.IS RAL tiS.4S SAD $$67.S VIL 11.$47 PTH E.Ol VHP i.lli DPA 13.76 RAP 143.01 ECC 1.1114

L-| TIR |NJ I.AT |NJ _ |NJ RT A_ INJ AZNTH |NJ TIR PO C$T T|N INJ I LAT INJ £ LONG

1567.t4 3T.IE IS.IS 113.07 llS.II S 9 11 957.9 46.18 17.ll

§lOl.SS )?.IS 143.64 116.06 11§.73 IS 37 I 470E.l 46.19 E35.EI

IS37,1• 37,•1 IS,IS 113,07 166,61 6 9 L_ 337.9 46,18 17.41

S_OI.S6 $7.$S 143.14 113,01 1£S.79 16 $7 I 4706.4 4£.19 ESS.£1

1537.94 S7,Ot IS.IS 115.07 IIS.II 3 9 £E iST.i 4E.18 17.11

SSOt.S6 37.06 _45.IS 115.08 1lS.76 15 37 S 4701.4 46.16 tSS.El

MID-COURUE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

IGT 4747.7 _ 850.4 843 156.8 ST ESI4.S IMI I_ll.S S6 715.9

RNT -.8111 NRF -.93t4 •TF .Id30 C•T -.llOS CRS .lt7£ CIT -.9711

41183.3 St3 ,1941 •15 -,1453 L$A E70O.T MIA 111.5 884 14.9

I41 4100.1 IGI 371.6 THA 170.86 ELI £SiS.8 EL£ 85.8 ALF 165.80

LAUNCH DATE lll[P IS 1•70 FLIGHT TIN[ 190,D0 ARRIVAL DATE FEB £3 1971

NELIOCENTRIC C_NIC

RL IS0.40 I.AI. 0.00

IP IN.IS LAP •.17

RC 131,114 64. -•S.S3

PLANETC(ENTI I C CONIC
C3 11.359 _4b 3.367

INCH A_4TH t.NCH TIN[
46.80 Itt 5S

150.10 14 II It

41.10 • II 5l

130.10 14 19 14

46.80 9 11 3S

110.10 14 19 14

DI_IAt. r_am_CTICNI

TDI-I.IIII 1114 .O_IOTC_-G.1774 BAU .ISTS

lIE .14iS mlA -.lOll RC3 .7167 FAU .04114

_DC -.7_D0 FllA .4116 FC3-5.7_00 lip ISSOS

BOE 1.4£11 MA .ICmlBC3 I.SII4 FiP -8SS

DISTANCE 4HI$,IHkl

5SI.TI Yr. 1t.979 GAl, -1,01 AZL 93,1£ HCA 11_,09 8NA 116,01 ECC ,11669 INC S,1166 Vl Ell.lEG

bOP 119.73 VP 57.451 GAP 7.91 AZP 87.71 TAL 11M1.£9 TAP 5£.34 RCA 101.£4 APO 150.78 V£ 35.041

GP 30.77 ZAL 97.91 ZAP 143.£5 ET5 49.10 ZA[ 12A,42 ETE IS7,5| ZAC ISI.00 £TC ESl.65 CLP-ISI.I4

Ot.A -47.76 IL4LP.4I.IORAD 9S97.4 VEL 11,9tl PTH

L-I TIN[ INJ tAT

lSOe.l_ 11.14
|511.77 1t.95

ISOI.II 11.14

1516.77 11.93

1101.11 11.14

$319.77 11.95

£.01 VHP 6.135 DPA 11.C_ RAP P_4d.ll ECC 1.1865

INJ L04G INJ RT ARC INJ AZNTH INJ TIN[ PO C6T TIM INJ £ LAT INJ £ lONG
tt.M 11S.|9 163.08 9 37 37 gOt.t 40.68 IS.IS

£44.03 115.10 1£3.07 1S 49 33 4711.8 40.61 £3S.80

21.11 115.59 1£3.08 9 37 37 •Oe.£ 40.60 It.iS

P.4.4.03 11S.90 1£5.07 15 45 35 4711.8 40.39 135,80

£1.11 11S,99 1£3.08 6 67 37 I01.£ 40.11 I£.IS

144.05 111.10 113.07 15 45 SS 4716.8 40.19 ISS.IO

NID-COUmNE [XECUTION ACCURACY CRBIT DETERMINATION ACCURACY

IGT 4141.8 I_l 104.4 5G3 £$6.4 8T £311.6 M $63.2 68 IlO.O

RRT -.1174 _ -,3116 RTF .14£3 CRT -.6914 CRS .9910 CST -.9766

I_ 4107.9 R_5 .174| R13 -.1443 LSA £S£3.1 SEA 163.4 llA 17.3

Ill 4993.6 Ill 31MI.S THA 171.56 ELI £464.3 £LE 70.8 ALF llS.ll

LAUiWCN DATE IEP 1! 1970 FLIGHT TIM( lIE,DO ARRIVAL DATE FEB tS 1171

_LIOCENTRIC CONIC

• L 150.40 LAL -.00

RP 100.19 LAP t.Ot

RC 140.$14 GL -11.73

PLAN[TOCENTIIIC CON|C

C3 IO.Itl _4L 3.S06

LI_H AZMTH LNCH TINE

it.iS 1 41 44

lET.O? 14 13 36

3t.13 I 41 44

1R7.07 14 tS 34

St.13 l 41 44

117.07 14 IS 34

DIFFERENTIAL CalR[CTIONI

T06-1.6314 TRA .IM TCS-I.SSI7 •AU .6777

RD( .3146 I_A -.Ill? RC3 .9846 FAU .04741

F_E -.8056 FSIA .4974 FCS-S.7SSS liP 15781

lO[ 1.295£ MA ,E137 6C3 6.1918 FSP -849

DIITANC[ 471.81t

LOL 3It.It VL II.l|t GAL -I.II AZL 11.75 _¢A 117.16 GHA IES.7£ ECC .IIISI 1_( t.?SOl Vl El.ill

LOP 119.14 VP ST.31? GAP I,|l AZP 81.16 TAb 100.16 TAP Si.Ol SCA 100.7l APO I$0.16 v£ 3S.O£I

GP 18.16 ZAL 36.46 ZAP $4S.47 ETS 48.97 lA[ 1£4.1_ ST( ISS.DI ZAC 169.33 ETC £67.41 CLP-lSS.9£

DLA -46.36 RAL Iit.S3 lAD 6S97.4 V_L IS,SOS PTH 1.00 _4P S.tTS DPA I.S3 RAP t46.46 ECC 1.1799

L-I TIN[ lNJ LAT INJ LONG INJ •T AIC INJ AZNTH INJ TIN[ PO CIT TEN INJ ELAT lNJ I LONG

1414.19 3S.II 11._ 118.89 110.lS 7 I 11 $14.1 39.04 4.47

5557.75 3S.It |14.1_ 118.30 1£D.1£ 15 SESS 47S7.7 39.09 £31.SE

1414.16 3S.II li.tl 118.£6 lID.IS 7 S 11 III.£ 31.04 4.47

6337.73 5S.£9 _l.ll lll._ 110.61 15 61 33 4737.7 39.05 2_i.61

1411.1• SS.£6 ll.I! 118._1 $£D.IS 7 S $1 I_t.I _i.04 1.47

SS37.73 36.11 _,N 118.30 IL_.IE IS S£ SS 47S7.7 39.05 EH.S2

NZD-C_URI_ £XECUTION ACCURACY ORBIT D[T[_4|NATZON ACCURACY

IGT 4i_O.E _ 714.1 KS £St,1 ST 1115.i M SS2.1 II 594.7

BT -.1761 _I_ ~.104_ El? ._411 CRT *.91_7 CRS .llt9 CIT -.9tZ_

496_ _ .1_ RI_ -,9466 L$A ES£S.? 14_A 11£.3 liA 20,0

$61 4176._ _ _Sdo_ _r_ _?_._ EL1EESS.I [L£ S4.9 ALF 145.8_

LAUNCH DATE 8(P 11 1970

HELIOCENTRIC C_¢1C

• L 150.40 LAL -.00

RP !0_.23 LAP 1.•4

JltC 148.566 GL -tO.OG

PL_T_IrNTR I C C(_iI C

C3 10,414 _ S.LqH_

LNCH AZNTH I.,NCH TIN[

66.11 ? 11 17

_3.66 14 £1 11)

64.12 T 11 17

_1.1_ 7 11 67
_Z'3,_6 _4 £1 1t

• _61_ _ -._.E"_

-.4_0_ FRA .5737

66_ 1.11_1 BMA .5500

DIITANCE 477.687

LOL 3IE.T! Vt. L_I.S67 GAL -1._ AZL _.4£ iiCA £_3.4_ _4A _5._ :_ .£O_EB INC _.4_73 vl _.4£6

LOP l_J.I4 VP 37._16 GAP E.47 AZP 81.46 TAL SOS.S? TAP 59o_ _C_ _00.36 APO 150.56 V2 39o_14
GP 26.8S ZAL _£.GA ZAP 147.51 [TS 48.94 ZA[ 115.17 [TE 1_0.55 ZAC 127.70 ETC £58.L_0 CLP-180.98

DLA -45.04 ILL•. 236.91! RND 8567.4 V[L tl.4Wt PTH

L-I TIME INJ LAT

1458.13 53.76

S_41,9.14 33. ?l

1411.86 35.78

5545. I1 33.79

1418_3 33.71

5_5,88 $3.79

T(3-#._568 B_U .9963

RC3 .1411FAU .04Ill

FCS-S.TEOI lIP 14146

BCS D,1660 Flip -146

t.OO VI,IIP S.£.,IO DPA S-I8 RAP lll.l_ ECC 1.1154

INJ LONG INJ •TASC INJ AZli"TH INJ TIME P• C$T TIM I_ ELAT IMJ I LONG

1£.S0 1£I,II 118.44 7 3S tS 868o8 37.28 4.07

_44.54 I£I.17 118.43 IS S? SS 4716.9 37.29 238.07

I£.50 1El.IS 118.14 ? 35 I_ 8tl.l 37.E1 4.07

14_.50 1£1.17 116.43 15 S? $5 479S.9 37.1_ £3_.07

I£.S0 III.II 116.44 ? 36 16 611.1 37.11 4.07
?.41.50 111.17 Ill.IS IS 57 SS 4715.6 ST.21 l_.G?

• ID-C(Xmg[ EXI[CUTIGN ACCURACY ORBIT OETEIOIINATION ACCURACY
SGT SOII.S I_l 731.9 _GS £S£.1 ST 1116.0 _ $18.1 _$ SlS.1

RRT -.ISIS7 _ -,666t RT1F .14£1 (:lit -.9971CRS .H32 CST -.9414

_074.S RI3 .I$II RIS -.6469 LIA 11=IoS I_A 16_.I lSA EI.I

SGI S04t,4 _61 364,? THA 171.7D ELI 104£.0 EL.2 3S.1 ALF 165.46

164S



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE I_p IS 19TO FLIGHT TIN( ISI.O0

k_L|OCENTR|C COMIC DISTANCE 483.5£S

RL 15•.40 LAL -.00 LOt. $5Z.TZ VL t(1.§48 GAL -.9(1 AZL 18.II HCA 233.(14 SNA

RP 104J.•7 LAP 1.70 LOP Et6.34 VP 37.n8 GAP 8.75 AZP 88.TS TAL 183.83 TAP

RC 144.730 GL -17.51 GP |S,Zt ZAL 89.78 tAP 14•.38 ITS 4•.•3 ZA( ItS.S4 ET•

PLAIA[TOCENTR 1C CONIC

C3 1•.S04 _ $.•93 DLA -40.74 R/P. L_Js.lt RAt GIG?.4 V[L s$.41MJ PTH Z.•• VHP

LNCH AINTH LNCH TINt L-I TIN( INJ LIT

Sl.SI • 4t | IN.?l It.l?

IL_D.II 14 33 10 S409.11 3•.IO

lEO.St 14 31 18 S40e. I| 38.18

59.19 • 48 $ IS88.Te 3£.17

ttO.@I 14 31 18 9409.11 31.18

D 1FFERF_T I AL CCINZCTIONJ

TD( -._$S TRA .41107 T•_7.1887 BAU 1.0tt$

•8TO! aNA -.143m 11¢9 .mOt FAU .04573

FSE -.3?tO FRA .ese4 F¢3-S.91_7 UP lttO0

DOE l.OtI7 8NA .$$1_ K3 7.1_ FIP -Ell

LAUN(_ DATE I_P 1t 1970

NELi_iC CONIC

RL $90.40 LAL -.00

RP t04.51 LAP 1.14

NC 144.890 GL -19.09
PLANETGCENTR IC CONIC

C3 10.111 VHL 3.£Se
LJACH AZDN14 iNCH TIN(

18,79 I 14 4

111.81 14 $1

14t.71) • 14 :

117.81 t4 31 34

_.79 • 14 4

117.81 14 SJ J4

ARRIVAL DATE NAR | ID71

1E5.1l ECC .E0£37 INC E.1140 Vl RD.I£J

$7.53 RCA 09.83 APO 1SO.4• VE IS.ODE

1(11.51 ZkC 11(1.43 EfC ESR.RO CLP-IDt.O5

S.3_ DPA 4.E4 NAP E4D.3S ECC 1.174£

INJ _ INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ •LAT INJ E LONG

(1.01 184.18 11R.47 (1 S 14 7(1(1.R 33.44 33R.(13

tAl.17 214.19 11(1.4(1 1(1 I tO 4B0_.1 35.45 toO.El

(1.0t 114.1(1 SIR.4? (1 S 14 78(1.8 35.44 SIS.D3

E4I.I7 114.19 11(1.46 1(1 I 20 480e.1 35.49 P_lO.£9

(1.01 124.1(1 116.47 (1 5 14 T(1(1.(1 35.44 310.63

_.@T 114.11 IIR.40 1(1 1 tO 400t.l 33.41 IMO.I_

MIO-COLN_E [mrCUTION ACCURACY _IT D(TENMINATION ACCURACY

IGT 50•_.0 _ fO)g.D I_S IWT.O ST 1774.• il 4IND.3 _ 437.4

-.t44_mlF -.•_7 RTF .9409 CRT -.0904 CRS .91T(1 C(1T -.9131
8G8 S|_O.ORJ_ ol|_J RIS -.94_0 LIA 1_.0 _ 171.1 8SA 85°7

84;1 311t.7 _ _Ml.l THA 173.30 EL1 1839.S El.2 t(1.£ ALF IM.09

FLIGHT TIN( 1_.00 ARRIVAL •AT• NAIl 3 1071

DI STANCE 489. $34

L_L 3St._t V_ J_.497 GAL -.tM_ AZL 91.03 HCA 13_.83 8_A 1_4.88 [CO .L_D41_ INC 1.8348 Vl L_._O

L_P 880.$4 MP •?.IS4 GAP 8.04 AZP 89.00 TA_ 18_.40 TAP SD.tS RCA IHJ.SS APO IS0.43 Vt 34.R08

GP e_t.7¢J _ 04.76 ZAP 151.10 ETS 49._ ZA£ 1t5.75 [TE Ilk.D4 ZAC 1£3._ ETC tSE.Sti CLP-14_.OS

DLA -30.47 RAL L_S.IO RAO _7.4 V_L 11.40(1 PTH t.O0 VHP (1.4£0 _PA t.38 RAP _49._7

L-I TIN• INJ L_T _NJ _ INJ RT _ ZNJ A_ATH INJ TIN( PO C_ST TIN INJ _ LAT

1344.38 30.4• S.33 IL_.S3 lI4.e9 • 34 18 744.4 SS.S4

NT.?O _lO.SO tSI.N tLr/'.SS II4.GA 1¢1 t 11 4iM7.7 IS.El

I]d4.38 S0.4• S.SS IL_.S3 114._ 8 _4 t8 744.4 $S.|4
Sdl_Y.70 S0.50 £$1.S¢J 1£7.5S 114._0 l_ t tl 4047.7 _.SS

|344.30 _0.4• S.•S JIlt.IS I14.4_ 8 _t _ ?44,4 •S.S4

5447.70 30.SO tSl.S4 187.SS ll4.1W 1ti t £1 4847.7 33.SS
DI_IAL CGNJ_CTICNO

-.Sd4m TNA .¢JtS7 TCS-Y.R_54 BAU I.O_O0
liD( .8940 NNA -.13M RCS ._$77 F_J .04174

FOE -.8000 F_A ._N_ FCS-S.d040 Blip 1_400

DOE .884? BOA .(1?SO KS 7.1908 FRP -80t

NI_ Lr_cuTiON ACCURACY

8GT St94J.S 8ANt 473.? •GS 141.5

NIT -.ll_I? _ -.MS| RTI r .IMIO

8G_ SL_O.S R_3 .0_4_ RIS -.IMI•

fiGS SltJT.t _ S_.R TNA 17S.75

Ircc J .1747

INJ t

933.0_

143 .£S

SIS .0_

84• .83

• IS .0_

tAR .IS

GNIIT D•TIEI_INATION ACCURACY

ST ISA•,S Im ]HI_.S li_ $7•.3

CRT -.9940 CO• .8377 CET -.•714

LIA IIHl$.8 I_A IIHI.t _ 88.0
ELI 111_.7 El._ SO.S ALF I_3.SO

LAUIKN DATE $EP ID 1970 FLIGHT TIN( 170.00

HELIOCENTRIC CGNlC

RL 190.40 LAL -,00

8tP IM.33 LAP I.)0

RC 141t.037 64. -lt,O0

PLAN(TOCLrNTN | C C_N|C

C3 lO.?Y3 VHL 3.8•8

LNCl4 AZNTH LNCH TIN(
94.3? 8 47 3?

113.R3 14 _8 40

_.$7 • 47 S?

113.83 14 8R 40

GG.ST • 47 37

115.03 14 8O 4O

D IIrF•RF_TIAb CGRg_CTIGN_

TO_ -.7808 TRA .8803 TC11-?.R73• llAU I.OSOS

• t47(1 _ -.lOS• 8CS .SL_ql FAIL) .04011
Ir•( -.1840 IrRA .?ll|_ FCS-'S.I_H_ BtP IEHIO?

-?lit BOA .8_4Ht K3 ?.tttO FlIP -DOt

DItT&NCE 4(1S. 1R$

LOL $58.72 VL L_6.4S| GAL -.R$ A_L 91.98 MCA tOO.O? 8NA

LOP tit. Y3 VP 3?.rio (lAP t.34 A_P N.tI TAL IRO.8O TAP

OP _.45 ZAL •S.17 tAP lit.70 lET| it.St ZAE 1RS.91 [TE

DLA -34.t4 RAL _19.04 ItAD 6SQT.4 V(L 11.4_ FTH t.O0 VtCP

L-I TIN( INJ _AT INJ LONG INJ fly ARC INJ AZMYH INJ

181JS.31 18.74 $5•.30 I_O.Se liE.O? •

S$04.Se t8.70 8SS._K) I|lO. It Ill.DE 1(1

1893.51 88.7A 558.90 190.90 113.09 9

5304. SS 8_.7(1 tS$._O 130.S9 113.08 10

ILq_t .St £8.14 SSt.IlO ISO.§t 113,D• •

5304 . SAD t8.7(1 L_JS . _0 1|40. St 113.08 1(1

MIO-_T_IJEIII[ I[vs'CUTI_N ACCURACY

tGT 51_l?.l 86R i58.4 SG• LrI4.1_

lit -.•1_0 NRIr -.11_01 RTF .I3431

SEllE.R _ .0004 RIS -.84S7

8G1 §t73.7 _ STII.(1 THA 174.1_

LAUNCH DATE SEP 1(1 1970

ARRIVAL DATE NAR S 1071

NEL IOCENTR l C CCNIC

RL 150.40 LAL -.80

RP 108.59 LAP !.1D

RC 151.803 GL *I0.14
PLAIETO¢•NT8I C CCNIC

C3 11.0_4 _4L 3.3_S

LJ_CH AZlW_ iNCH TINt

_O.L_ •841t
10_.78 14 81 SI

70.1_ 9 I_1 18

100.78 14 tl St

SSO.O0 14 I IS

110.00 14 44 gn

I_4.RO ECC .L_OTO7 INC I.STS$ VI _ID.D£O

g0.91 ?CA DR.80 APO 130.40 V£ 34.073

IIL$.RO ZAC ItS.IS ETC IL_O.tI CLP-llkl.O3

R.SSI •PA .(1R RAP tSl.07 ECC 1.1773

TIN( PO CIT TIN INJ • LAT INJ t LONG

• SI _3.5 31.01 3SO.OT
0_4 4•04.(1 3$.0t _47.07

• $1 693.5 31.61 310.07

• 24 4_04.(1 31.61 t4?.OT

(1 SI li_3.S 31.(11 3_0.07

• _ll 4004.D 31.6R 247.07

ClUlIT DETIE3tl4INATION ACCURACY

3T 1S?E.R 8_ 443.S D8 $48.5

CRT -.9546 CR8 .?tlS CST -.9839
LEA 14(1•.8 NOA E04,3 I_A 80.$

EL1 1441.S [LR 74.$ ALF 11_.£3

FLIGHT TIN( 1Tt.O0 ARRIVAL DATE MAR 7 ID71

DISTANCE soo.m

LOt. SSt.?t V|. _11.408 GAL .17 AZL R1.SS 14CA 1_43.£1 8MA 1E4.33 ECC ._7_ |NC 1.3315 VJ £13.(180

LOP 835.81 VP $7.1(17 GAP 8.4_3 AZP N.40 TAIL 171.$7 TAP (1_.58 RCA 98.15 APO 150.90 v8 $4.1148

GOP tl._O ZAL 80.35 tAP 154.18 LrT• SO.O0 ZAt 1L_.O3 ET• 104.47 ZAC 1_3.t0 ETC R_0.$4 CLP-I(1S.DA

OLA -34.0e RAL t_.77 [40 4S17.4 V_L |1.50_ PTH t.O0 VHp (1.(15S DPA -.81 RAP £53.4(1

L-i TIN( INJ LAT INJ LONG INJ RT A_C INJ AZJAT_ INJ TXN( PO CST TIN |NJ _ LAT
IL_JR.43 LqJ.87 358.15 133.93 511.44 • 4S _ 03E.A 29.(,41

5870.1• L_._8 840.14 13_.83 111.43 IS $4 t7 4•7(1.E tR.07

U_1_.43 L_l.t7 Sit.IS 13_.0• t11._4 • 43 _1 OSt.4 L'9.O(1

5570.18 L_.88 L_0.14 153,95 111.43 IS $4 £? 497(1.• t5|.(17

_O.N 15.34 _$4._0 2•3.17 113.75 IS S§ 11 S0•I1.1 tS.SE

ISOe.5l 1_1._4 tit.41 IN.M lOS.S1 1(1 1(1 ? 4_04.1 31.03
D l FFI[31[NT l AL r,.(:mlECTiONI

TI_ *.SetH) 111A 1.0t113 TC3-7.11t10 BAU I.OIOS

liD• .IL'le8 NRA -.IROI tCS .4TS8 FAU .ItS?S•

-.OeO0 FRA .(194_J FCS-t.94_4 Blip IINIRI

I10[ .(1114 MA 1.0_78 _CS 7.174R FlIP -71(1

NID-C(NnI_ EX[CUT|CN ACCURACY

86T 51113.0 86R e.M.7 8G3 I_(1.t

liT -._RSt ll_ -.T_4S RTF .•403

_A9 5533.1 I1_ .O_Abl RI3 -.•4G8

SG1 531(1.5 _ 3(13,0 THA 174.51

ECC 1.191D

INJ R LONG
3_4.30

851._

344.50

2_G. SO

ORBIT DETERNINATION ACCUO,:_:_,'

CRT -._437 CR3 .407(1 CST -,7399

L3A lt57.1N_A RE1.3 $$A 89.4

ELl 1135.3 EL2 2_9.3 ALF _t0,99

t447



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 19705

LAUNCH DATE DIP II 1970

H[L |OCENTR IC CGN|C

RL 150.40 LAL -.00

RP 108.43 LAP 1.01

RC IS$.343 GL -R.It

PLAN[TQCENTR |C CONIC

C3 11.411 VtDL 3.585

INCH AZMTH LNCH TINE

T4.51 10 • 40
109.44 14 R 1

?4.SD 10 II 4•

105.44 14 • 1
110.00 13 $ 50

110.00 1• 10 10

FLIGHT TIN[ 174.00 ARRIVAL OAT[ MAR 9 1971

DISTANCE S04.141

LOL $St.?t VL t•.314 GAL .18 AZL 91.10 HCA t40.40 liMA 184.00 [CC .£1£5•

LOP 839.11 VP 37.183 GAP •.14 AZP •9.SI TAL 17T.•4 TAP •4.24 RCA •?.$0

GP 20.83 ZAL ?7.43 ZAP 1SS.S• ETO SO.S• ZA[ 121.12 ETE 1•5.24 ZAC 122.34

INC 1.1029 Vl £9.9£8

APO 150.43 VE 34.949

[TC tel,4? CLP-IG6.OO

OLA -$1.94 RAL 276.34 RAD •SQT.4 VEL 11.526 PTH t.01 VHP 0.791 DPA -£.E• RAP £SS.$$ ECC 1.188a

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIRE PO COT TIN INJ 2 LAT INJ £ LONG

1114.t4 8949 34S.0T 137.34 110.32 10 t• 4 SS4.t _?.T3 357.81

3_J9,39 tS.ZO tQA.S3 13T,35 110o31 1§ 48 30 S049.3 E?.T4 £SR.4D

1184.24 83,19 541,8T 13T,34 110.3• 10 n 4 5S4.2 27.75 557.81

3009.3• ••.tO 200.15 13T.31 110,31 11 4• 30 5099.3 •7.14 RSD,4J
3998.94 19.•7 2T$.3S 133.19 119.40 14 41 39 9••8.5 •2.OR •71.29

SL_I.OS 3•.55 •39.81 139.70 101.08 17 3• •1 44191.0 53.?3 £30.92

DIFFERENTIAL CGRR[CTIGN8

TO( -.4_84 TRA 1.8008 TC3-9.9040 BAU 1.0737

ROE .2384 mA -.|J_RC_ ,4310 FAU .031d4

FOE -.0018 FIA .1154 FC3-t.9774 BSP 17105
BOE .4881MA 1.•1•1 9C3 7,0073 FRP -74•

NID-COIJI_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

IIGT 33S4.9 m 11_.• 8G3 1_•.3 3T 10•3.5 lilt 409.D 88 525.1

_T -,TTSl W -.7707 RTF .0410 CRT -.970• C_3 .2982 CRT -.?£45

IGil 5390.1 RI_ .0514 R13 -.9414 bSA 1109.1 NEA •98.4 $SA £8.7

891 5376.4 V_ _1,• THA 174.3• ELI 1089.0 EL• 190.5 ALF 110.15

LAUNCH DATE IM[P 1D 1970 FLIGHT TIRE 171.00 ARRIVAL DATE NAR 11 1971

HELIOCENTRIC CONIC

flL 110.40 LAL. -.00

RP 1M.4T LAP .13

IIC 155,470 GI. -9.74

PI.ANKTOCENTII 1C C.CNI C

C3 11.997 _ 3.444

LNCH AZNTH UDCH TIN[

_0.00 10 SO 3T

100.00 13 42
1DO.DO 13 40 3

1DO.DO 11 44 94

110.00 1£ 42 13

110.00 10 f_ 84

DI_IAL CaMKCTIGN8

102 -.t?l_ _ t.Mi TC3-1.7139 1AU 1.0141

NO( .RfRQ NNA -.1044 9C3 ._3T FAU .03541

FD[ .0975 FRA .9704 FC3-•.4100 BRP 17302

BO[ .3985 BIIA 1.4140 BC3 •.7770 Flip -7••

DiITANCE 512.311

LOL 352.7• VL !1.310 GAL 1.01 AZL IO,ll HCA 149.51 8NA 1D.79 ECC .•ISLE INC .8145 V1 El.DE•

842.30 VP 37.000 GAP IO.tS AZP 99.99 TN. 17t.30 TAP 95.88 RCA 97.09 APO ISO.4R V• 54.957

6P 19.•8 ZAL T4,33 ZAP IN,95 [TI 51.3• ZA_ 12_.19 ET[ 1•5.93 ZAC 1•1.57 [TC £_.0_ CLP-I_.D4

DLA -11,89 RAI. •Ti.T• IUO I|lY,| _L 11.549 PTH

L-I TIN[ INJ LAT
!0_1,84 13.42

.91 •3.44
• RIO.IT 13.•7

3?95. ?9 13.39

T0|.£9 13._Ni

5185.40 33.14

• .0• VI4P 4.939 DPA -3.54 RAP •S?.ED ECC 1.1D74

INJ _ INJ RT ARC INJ AZNTH INJ TIRE PrO C8T TIN INJ • LAT INJ • LONG
3_1.SI 140.81 109.1• 11 1• S• 439.9 £5.8£ 3•8._0

£7|.M 140.9• 1051.10 15 19 • 510t.8 •5.83 •9T._O

• 70.34 140.75 109.31 1| 19 Se 5•10.• •5.19 tU.4O

• T|.4t 140.97 101.91 15 •1 11 5195.8 85.95 t•?.41

_07.94 IN.0_ 111.5• 1• 13 $9 105.5 18.03 300.79

• 31.91 143.49 94.44 1• •S •3 4585.4 34.1T £L_.81

NIO-C_u_J[ [X[CUT|GH ACCURACY _IT D[T[RNINATION ACCURACY

I_T 9418.9 MIt 109.1 193 215.? ST 93•.0 M 3D?.5 88 541.0

RItT -.?|91! RRIr -.?4T• RTF ._114 CRT -.T•3• CR8 .10•1C•T -.YSl•

_44T.0 N_ .0410 R13 -.9417 LSA 1009.• M_A 351.T IDA t?.£

3G1 943•,1 _ 317.1THA 175.11 EL1 979.0 EL2 •61.4 ALF 141.49

LAUIKH DATE S(P 16 1IT•

_(LIQCENTRIC CONIC

8L 190.40 LAL -.00

RP 108.51 LAP .14

RC 137.50? I¢ -4.1HI

PLAN[TOCENT_IC CONIC

C3 18.14t VtCL 3.559

LNCN AZNTH LNCH TII4[
90.00 11 51 19

90.00 11 1t 13

100.00 18 84 10

100.00 15 29 23

11•.DO 12 19 O

110.00 17 31 •

FLIGHT TIN[ 171.00 ARRIVAL DATE MAR 13 1971

DIITANC[ §IS.DiS
LOL 352.78 VL tl.lTI GAL 1.47 AZL IO.1T _¢A lSl,7l INA ll|.|t E¢¢ .21903 IK .lYil Vl t9.124

LOP 145.40 VP 37.037 GAP 10.5l AlP ll,80 TAL 174,71 TAP 17.51 RCA 91.47 APO 150.51 V2 _4.9_5

GP 18.45 ZAL 71.30 ZAP 151.0§ [T3 S•.•1 ZA[ 111,•4 [TE 1_4.§5 ZAC 1•0.•• ETC ••2.71 CLP-167.97

OLA -IT.S1 RA_ tll.ll R_ 151T,| V[L 11,571 PTH t.O• VHP 7.09T OPA -4.70 RAP •59.24 Ice 1.2095

L-I TII4_ INJ LAT INJ LONG INJ RT AIC IgJ AzwrH INJ TIN[ PO CIT TIN INJ 2 LAT INJ 2 LONG

9t5.13 tl.lt 381.39 143.tt 111.S| 12 7 24 3t5.2 •l.Sl 518.74

tit.S7 •4.1_ 308.48 14|.25 104.45 13 II 49 St.• El.3• 300.25

8_1.17 15,35 317.11 141.12 11S.97 12 37 51 _!.• 18.72 509.94

5119.10 ll,33 •31._ 14_1,13 11,17 11 51 •3 4919.9 E9.4I 247.19

105.98 10,31 313.01 J_t. Yl IL_.77 ll 4• El _01.0 14,$1 304.55

3107.95 34.07 EEl.90 149.10 9_.91 19 3 10 4507.9 84.10 •1•.55

DIFFERKNT I A_ CORRECT IONI

TO( o.1895 T_A 1,10T1 TC_-9.4711 |AU 1.01t0

I_! .Ilk) llU -.1111 9C3 .3511 FAU .03131

FOE 4531 FRA l.Ot_ FC_-1.1448 lip 1749|

BO_ .till MA I.EM_I? 9C3 1.4819 F_P -?01

NID-COURIE EXECUTION ACCURACY CIIOIT DETE3UAINATION ACCURACY

8GT $414.7 _ $97.9 893 t08.9 ST 91•.• M 397.8 SS _J8._

lillIT -.T_II| NIM r -.T!41 RTF .9419 CRT -.5108 CR8 -.0534 CIT -.8£79

161 $41t.3 RI_ .C_M 913 -.1421 Cik t11.9 NIA 310.9 33A •5.8

891 1484.| 8_t 401.9 THA 175.37 EL1 931.4 (_ 3•4.5 ALF 11t.01

LAUNCH OAT[ 8[P 11 1970 FLIGHT TIN[ 1•0.00 ARRIVAL DATE MAR 1_ 1971

14F_ IGCENTR i C CONIC

RL 150.40 LAL -.00

RP 108.84 LAP .44
RC 159.ttl GL -3.38

I_AJ_TOC834TR I C CONIC

C3 13.487 VHI. 3.175

U404 AZNTH INCH TIRE

90.00 11 @ IT

90.00 14 29 9

100.00 1| 0 I_l

IDO.O0 19 14 44

110.00 18 _0 3

110.00 18 11 I1

OlITANCI g!$.718

LOL 3Sl.Tt VL II.lll GAL 1.14 AZL 10.47 HCA t5|.14 INA 11_._1 ECC .£1£25 INC .4729 Vl 11.•29
LGP 148.1t VP _.003 GAP 10.11 AZP O0,1_ TAIL. 17_.t0 TAP 00.14 RCA 95.9• APO 150.70 V• 84.913

GP 17.i5 ZA_ 00.3_ ZAP 11_.11 IT1 |3._ ZA[ 119._7 [11£ liT.ll ZAC 1_0.•• ETC _5.33 CLP-IIi.?I

DLA -2t.01 RAL t04.0_ NAD e917.| VEL 11.114 PTH 2.03 VHP 7.217 OPA -S.75

L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CIT TIM

1110.94 13.L_ 3_1.M 14|.14 11|._ 11 £| • 530.9

5711.11 17.07 £_.11 141,tl 00,1HI 19 • 11 519t.9

I)SD.I_J ll.ll 324,_7 144.01 117.11 11 11 19 331.1

$411.17 19.33 IAI.41 141,1| IS.IS 17 44 St 4811.9

114.41 7.01 317._ 141.N 1£3.$4 1£ 34 59 294.4

_04_,44 $4,19 L_X.OS 1_0.1| JO.O_ 19 35 39 4449.4

OI_NTIAL C,CIMWCT IM

TO[ .0141 T_A 1.11_1 TC_J-1.1477 8JAU 1.1100

RDi .1190 NtA -.•801 RC3 .38J0 FAU .01999

FO! ,1911 FRA 1.0/_0 FC_-I,I9NM lip STill

IOK .1313 MA I.IH3 K3 3.1591 FSP -003

RAP •91.51ECC 1.E£•O

INJ • LAT INJ E LONG

13.53 331.75

ET._ E95.84

14.8• 318.0D

It.88 239.O9

11.37 511.41

33.8E •11.78

ORBIT DETI[_MINATION ACCURACY

3T 940.9 M 578.3 S8 399.7

CRT -.•790 C_8 -.1709 CST -.81t5

LSA 1031.t MRA 40t.l SiA 85.9

ELI 997.5 EL• 520.D ALF 172.74

NID-COU_[ EX[CUTIGN ACCURACY

8GT ||11.1 8M 984.1 8G3 •01.3

NNT -.7100 NNF -.701| RTF .84•4

898 5347.1 923 .0_111 R13 -.84•5

3G1 5331.• 89_ 400.1 THA 175.111

184•



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCN DATE EEP :D tSTO

14[LiQCENTR|C CONIC

RL :SO.4O LAL -.00

RP tOO.S8 LAP .RT

RC |D$.TD4 _ -1.10
PLAMETOC•N11 | C CONIC

C3 t4.4¢M VHL $.•0_

LNCN AZm LNCH Tile
DO.O0 10 44 110

IO.O0 tS $1 13

100.00 St 4S tO
1DO.DO tD $• S4

ttO.O0 t• 19 40

itS.D0 t• 4t 4

FLIGHT TIN[ tU.DO

Ol STANCE $19.548

LGL SS•.T8 VL N.tO9 GAL 2.45 AZL DO.I_J NCA £54.t£ IHNA tL_.O0 ECC

LGP •55.64 V1P N.•S4 GAP 1$.N A_P OI.•S TAL ITs.It TAP 70.TI •CA

GP ta.OS ZAL 65.47 ZAP 110.E3 ET8 S4.49 ZA• IM.DD IrT• tOT.DE ZAC

AJ_IVAL DATE MAm IT JOTS

• £EDST |NC .•YDt Yt II.DID

DE.13 AIIO tOO.ST V• 14.10t

119.tii ETC lID.DE CLP*tDD.DD

DLA -84.•1 •AL 881.10 NAO INT.S _ lS.eSS PTH Z.•S VHP T.44• SPA -S.TO RAP L_J$.4A ECC t.•lJaO

L-I TIlE INJ LAT |NJ _ INJ RT A4C INJ AZlNTH INJ TIRE PO COT TIN INJ £ LAT INJ • LONG

tlNlO.ILI 9.34 141.41 14T.TT tSl.•$ St S 3t 060.0 t£.OT 51t.91

I_B4m.7$ •T.M L_4.T4 tSS.N H.iY t@ 4l 39 N.D L_.N •N.t•

11X._.04 7.44 ]SS.M t44.D8 tJ•.IND St ]tS 46D.D 11.4• S•4.14

$DM.DT N.TI 848.77 lED.St Im.N 1• Zt 49 4794.D 80.•S tOO.O?

• IS.St S.4Q Sl_.04 144.99 I£I.N 18 N 4 DTS.t I.l• JtS.T!

40DD.4T 34.1t t17.11 t$),$4 •Y.?? ZO 4 El 4_J4.S SD.4S DOT.St
DI_NTIAL CCmECTION6 NID-COUItELrECUTION ACCUL4CY

414t TEA 8.0181 TCl-S.leO0 IAU 1.1871 lIT SII4.8 _ ST4.• lOS Ill.4

roDE .D_4t NItA -.8480 8t_ .63? FAU .OL_JS lit *.169 nlIF -.ON RTF .9442

FOE .84oe FIL4 1.1185 FCS-S.144m ImP 1•114 M8 $994.7 IMS .0_10 fl13 -.D444

IOE .LqNW BRA £.09L_ 4¢$ 9.884 FOP -•4t 84;1 SSl_.S Nit 41t.• THA 1T5.85

GIIIIT D•TIDININATIGII ACCURACY

ST t048.? 8R DT•.D 88 4•S.£

CItT -.ODDS _ -.8400 COT -.•408

LEA 11£3.T IliA _J.t 81A I_._
ELS 104•.3 ELI 3YO.D ALF tTT.04

93.N £15.11 tSl.lkl OS.N EO 30 11

MDIIVAL DATE NAR tO lOT1LAUNCH DATE _ 1• 1•70 FLISHT TINE 144.•0

_E_IOCINTNIC C_NIC DI4TANC[ I_l.ldl

RL SgO.40 LAL -.00 _ 311.?• VL 11.1441 GA_ 8.4_ AZL I0.08 HCA ItNE.ll 814A U_.T4 ECC .£30_1

NP IOI.41 LAP .08 LOP tSS.•t VP N.453 GAP tt.II A_P N.01 TAL tO.COl TAP TT.M _ 94.41

RC t_3._ GL -.DE 6P tD.Dt Z4L 89.70 ZAP S@t.l_ ET3 99.89 ZAE 18•.91 ETE 144.89 ZAC 11•.07
PUd_TOCIKm lC C_NIC

C3 19.•14 Vt_ 3.NO DLA -I_._O L4L •91.79 RAO 4H_?.4 VI_ 11.705 PTH t.M Vl_ 7.4_4 DPA -T.N

LNC_ _ LNCJ4 T|NE L-I TINE INJ LAT INJ LONG |NJ lit A41C INJ AZMTI4 INJ TINE P• C_T TIN

• 0.00 t• ]0 14 1147.i_ 4.0_ 3St.4S 150.89 ttT.T_ 1• SD $ 747.0

90.OO iS 47 31 S_10.11 18.11 141.S1 194.41 89.$4 17 Im 41 _NlO.O

t00.00 St $g S 1157.74 4.S$ t.11 149.11 119.N It 54 I_ SST.D
tOO.O• tY 85 I_ mT_.89 L_.01 1_4.39 1N.94 89.14 t4 S3 1T 447S.$

SSO._O 18 9 IS 1010.94 t.OI _lS.•T 14T.T• IIM.IT 12 8t SE 450.3
St•.O0 t• • 81 40SI.N

DIFFINONTi_L

TO[ .•111

mot .111•

I_ .4014

INC .0118 Vt II.II1

Alto SOt.O? V£ 54.8110

ETC L_4.S• CLP- 170. SD

RAP lID.SO •C¢ t.llYO

INJ • I.AT INJ •

0.1t 949.tt

I1.£1 •!1.14

• .441 Iltl.DS

89.11 111.35

S.DD D10.74

4355.5 33.0_ _O4.SO

01_ITDETI_NINATION ACCURACY

4T ttO•.8 18 _L$.• 88 44_.O
CElT .•_69 CI_ -.3•IS C4T -.INI4D

1£70.D NOA 9TD.4 I_L •1.0

ELl tSBD.E EL• _.l ALF t.SS

CGNNECTIONt

• .1801 TC9-9.4014 IAU 1.1111

-.I541 ItCD .1_J87 IrAu .OISll
FlEA t.tNJ FC_-S.4tlO lip slOTS

BRA •._354 IC3 9.4094 Flip -_47

NID-COIJIU_ EmrcuTION ACCURACY

8GT $40$.9 _ $47.4 8G$ 111.E

lit -.4741 RRF -.1111 •TF .94N

IM_ S_90.0 _ .OEI• •15 -.D437

I61 SI14.4 9CAE 41t.1 TI4A 174.D5

LAUNCN DATE IM[P t6 1D70

NILIOCENTlUC CONIC

RL 150.40 LAb -.01

lip 101.D9 LAP -41

RC SOS.•6• i_ .DE

PI-AI_TQCBITIIIC CQNIC

C$ SD.DSO VHL 4.118

LNCH AZNTH LJeCH TIRE

90.00 t• I0 4

DO.O0 10 14 54

100.00 St 87 t8

100.O0 ST $3 St

ttO.O0 St • St

ttO.O0 1• 31 ST

FLIGHT TIN( 186.00 ARRIVAL DATE NAN El 1071

DIITANCE S4D.SD$

LOL $St.TI VL L_.105 6AL 3.49 AZL 89.89 04CA •D5.47 8NA 11_.4D ECC .£$§40 INC .tOSS

LOP •SO.SO VP _1.47_ GAP 1|.00 AZP _0.01 TAL tit.S1 TAP 7_.!_ •CA D$.l_l APO 15t.)5

GP tO.T3 ZAL 11.D5 ZAP $1_.J4 ET9 S7.50 ZA[ IL_.SI [11[ tGA.47 ZAC liD.S1 [TC L_S._O

VS 11.4•6

V• 34.O8O

CLP-171.44

DLA -10.88 RAL ll4._4 RAO 467.7 V•L 11.789 PTH I.O• VHP 7.49E SPA -D.$5 •AP 117.75 ECC t.•TDS

b-I TIRE |NJ LAT |NJ _ INJ IT AIC INJ AZlNTH INJ TIRE I1_ CDT TIN INJ • LAT INJ • L_NG

t41_.89 3.05 357.N 193.74 118.1T 1044 _A BSO._ D,T6 _St.Ot

593547 t8.31 •57.44 1410.41 00.S3 17 N 4D 4935.1 ED.OD 848.70

t•4•.74 1.89 _40._4 S|$.00 ttD.D5 1| 48 St 94£.7 5.44 3_14.9D

989T.94 89.07 •94.11 111.40 08.81 tD 20 58 44J£7.D _l.DO _L_.01

11•1.40 -t.43 311.47 1_0.43 t_4.$5 it _4 51 S£t.4 •.01 D•5.47

4D_•.OS 33.77 _|t._t _40.1• 94._H! 80 55 3t; 43_•.0 3£.DE L_.•D
OI_TIAL CCm_CTION_

Tl_ .4947 111A 8._4_0 TC_-S.OO_OOA4J 1.$_

NO[ .84So•IrA -.t15_

FOE ._440 FRA 1.8119

.St04 BRA •.SO4

LAUNC_OATE _ t4 2|T_

14E3. IOCDDIlll 1C CCIIIC

I_ riO.40 LAL -.01 I_L DD•.?I VL

RP 101.89 LAP -.89 _ 845.89 VP

Re ID?.g4S $4. I.Y• GP 15.10 Z_
PLAI_TOCENTR IC C_NIC

C9 tO.itS

UeC_ _TH

DO.O0

I0.00

100.00

IO0.O0

110._0

NID-CCtNt_ EXECUTIUR ACCURACY

8IT 9•&S.• I_ 557.7 4GO 211.0

8tC3 .8290 FAU .O_H_ lit -.•gO0 IN r -.1_J83 ItTF .0440

FC_-I.8_II lip IDIOT 141 g41t_.• _ .OITD 1113 -.9441

K_ 5.005• Flip -'_4 lit _47.7 M 414.4 THA t74.£5

FLIGHT TIN[ t11.00

DISTANCE 544.0•0

fl.OIt GML 4.01 _ N.Yt 14CA 111.14 IRA 11t.14 [CC .IdO_l

N.8_k5 GAP tt.N AZP N.Ot TAL t11.tl TAP •5.11 •CA 89.01

57._ ZAP 111.D0 LrT4 51.3• ZA• 11tl.31 •11[ IN.iS ZAC 118.0T

VHL 4._O_ D_A -tO.DE RAL EI1_.11 •AS I_$47.7 V(L 11.818 PTH £.OD VHP 8.075 SPA -9.01

LNCH TIN[ L-| TIN[ |NJ I-AT |NJ LONG [NJ RT ADC INJ AZI4TH |NJ TXNE leo COT TIN
10 1• 11 t949.OI .31 8.41 tEl.B3 t14._1 10 N It 945.1

S@ 49 T3 $441.15 I_.$O •94.1_ 11k_.11 11.4| t• ST 14 40t1.1

It •2 44 1891.47 -.89 _4S.11 151.•1 11D.89 11 4_ 45 TTt.5

tO t• t• $190.00 L_.7• £_.01 111,Tll 87.33 t4 45 41 4S•O.O

St • N 1189.14 -4.It 333.1_ 154. _n 1•9.11 St I_J 47 S_D.I
StO.GO SIP $3 5t L_•S.SO SO.ST

DI_IAL C_NNICTICN6

11_ .•S_• _ 8.8080 TC3-4.9_14 IAU S.SNt

•8411) IIA -.8t41 RCD .lOIS Ir_U .01111

POE .S_O FRA 1.t5_ FCS-t.0_SO W tl_T4

B0( .TODD _ •.DtlM •¢S 4.1OL_ FlIP -¢104

101.14 111.41 11.15 IS 15 7

Cll_lT D•TEIININATIGN ACCUnACY

ST 1333.0 _ll 557._ 811 dO•.•

(:lit .tlNJO C_4 -.3701 COT -.DII3

LDA 14£1._ NSA _N.3 I_A tO.O

ELl 1_5.7 EL_ 940.0 ALF $._

A/t•IVALDATE W _ IDTt

INC .1tll VI N.DLq;

APO 151.1L_ V• D4.01t

ETC lOS.D3 CLP-1TI_.$O

NI_ I:_CUTIGN ACCORACY

KT it.• N S47.D 1(4 114.4

WtT -,140D Nil r -.1111 NTF .4diM7

IG4 IOIl.l _ .D297 IS3 -.1448

IGI 11•1.4 IG! 410.1 THA $•4.44

• AID _qlt.N [CC t.lOii

INJ £ bAT INJ • LONG
4.10 3iS. TO

£7. D5 t45.90

3.00 3N.T4

•ID. tO I_1.£8

• •7 _T.O0

4L_S.t _.L_ Im0.11

CIIBIT DETIDININATIGN ACCUILICT

IT 14_0.• 89 951.S 01 510.T

CRT .£?N CI_ -.40_Y COT -.D_8

LIA 15TO.l _ 941.0 IILIA tO.T

ELl 1484.t ELI 5111.4 ALF 4.01

1149



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE IEP iS 19TO FL|GHT TIN[ 190.00 ARRIVAL DATE MAR ZS 1971

HELIQCENTR|C ¢GtlZC

RL 140.40 LAL -.00

RP 10•.71 LAP -.48

NC 1TO.DIS GL t.TS

PLAN[TOCENTR I C CONIC

C_ IO._H V_L 4.SOs

LNCH AZMTH LNCH TIN[
90.00 10 • H

9O.OO IT 10 10

100.00 11 17 It
100.0CI 1• 4R 13

110.C_ |R • U

110.00 80 13 N

DISTANCE 511.487

LOL 358.78 VL IS.ORS GAL 4.65 AZL $9.$1 ••CA t71.81 8NA 111.00 [CC .£4579 INC .4YDD Vl tO.SEt

LOP 8M.S3 VP 38.794 GAP I|.R| &ZP •l.Dl TAL 114.40 TAP 77.81 RCA DE.01 APO 1S1.RD V£ 54.IS•

GP 14.78 ZAL 55.11 ZAP t13.80 ETI ll.3l ZAE 181.30 [TE 1J•.|9 ZAC 117.40 ETC E4J.44 CLP-174.14

DLA -IT.91 RAL nR.IO RAID OSlT.B V[L 11.903 PTH £.11 _P |.513 DPA -|.|1 RAP lit.l| [C¢ 1.334|

L-! TIM( INJ LAT lNJ L_NG INJ RT AIC |NJ AZNTH |NJ TIM( PO CIT TIM INJ 2 LAT INJ 2 LONG

1_3.D1 -t.t3 6.81 110,19 158.14 10 33 39 tOlD.l 1.57 .18

S4S•.t3 tO.t3 tSS.l? liT.E7 87.63 18 41 14 4856.£ 27.60 849.04

139$.44 -9.4• 349._ 159.49 113.71 11 40 97 7•5.4 .49 54£.D0

$153.83 19.67 t_J.70 167.10 86.16 20 8 19 4350.4 20.02 221.07

ttS4.11 -•.17 3N.t4 137.52 113.10 12 23 _ 154.1 -t.81 930.9D

4173.81 33.99 tOYJ8 114.74 82.10 11 34 SO 42TS.R SS.•S iN.,

NIO-C_URO[ EXECUTION ACCURACY ON•IT DETLqMINATION ACCURACY

8GT 5891.9 8GR $37.8 I43 171.0 ST 1_3.7 Jl 34S.• •8 54£.D

RRT -.R13 RRF -.3994 RTF .t4SI CRT .$4•3 CR• -.43•1CDT -.•998

V4 37|7.$ I_J .0109 R13 -.04ST LSA 1714.S NIA 917.4 SEA 17.7

I_1S70l.l _ 410.I THA 1TS.I2 EL1 1_••.2 EL• 924.| ALF 4.$4

DI_NTIAL C_IIEC T IONI

TOE .8843 _tA 3.0005 TC3-4.1098 BAU 1.148R

RD_ .tS$3 lIRA -.llTl RC3 .1770 FAU .OtO0?
FOE .4191 FIA 1.9017 FC3 -.OSSR BSP 18599

• 0119 BIA 9.08_ BCS' 4.toTS FSP -584

LAUNCH DATE 8£P 14 1•70 FLIGHT TIN[ 1_.00 ARRIVAL DATE MAN 27 1D71

HEL IOC_HTN I C C_NIC

RL •SO.40 LAL -.00

lip ID4.74 LAP -.91

NC tYO.GDI GL 3'.H

PLANETOC[NTR IC CCNIC

C9 11.971 VHL 4.7_0

_K3¢ AZNTH L_CH TIN[
90.O0 10 • 9

ira.oR 17 3,• 81

IDO.O0 lj J4 J

100.00 11 3' 4

• tO.O• 1• I

.O.O0 IO _ |

DISTANCE SSG.9@O
LOt. ,t.7t VL 2S.877 GAL 5.88 AZL 1_.33 HCA E74.98 S/4A

lOP 187.70 VII 31.749 GAP 13.£S AZP 811.134 TAL 193.84 TAP
GIP 14.11 ZAL S•.93 ZAP lJ4._J [1"8 13.15 ZA£ 124.28 [T£

121.79 ECC .241a• INC ._73' Vl tD.lSD

78.8• RCA 91.11 APO lS£.40 V2 $4.810

I(H).SO ZAC 117.18 [TC 847.08 CLP-174.02

DLA -14.S• RAL 3Q1.33 RND 1317.9 V[L 11.990 PTH 2.14 VI, Ip 8.59• DPA -1D.12

L-| TIN[ INJ fAT INJ _ INJ RT AIC INJ AZMTH INJ TIN[ _ CST TIN

lIMl?.•3 -4.90 10.95 193.S0 117.R7 10 90 E1 109T.8

SDtl.Ot R1.13 241.97 170.19 INLM 1D 2 SO 498D.8

1443.11 -5.85 $53.10 1_.81 118.37 11 3R E7 94L4

SIN.tT 19.95 _1.44 170.57 IS.25 to tl 40 4536.9

1_11.7S -9.O1 339.97 110.•9 123.11 12 23 E9 719.0
41_7.•R 33o•_ _O4.3• 17_.07 81.4_ •| $3 O 48_7.9

OlFF_N_ffI_ C_M_CTIQM8

TO[ .9149 TNA 1.100t TC3-3.9110 BAU 1.1431

NOI .Hill NNA -.31D0 NC3 .SS4£ FAU .01937

• 4141 Ir•A iJ4|t FC9 -.7109 08t I 1114911

I0_ 1.0111' MA 9.58_ BE3 3.•_1 FDP -$17

NID-COURD£ EXI[CUTION ACCURACY

8GT $713.3 8GR 5|7.2 893 115.9

• lT -.1018 _F -.SlD? NTF .9499
8_1 3797.9 R_3 .008t R13 -.9498

841 172E.2 $42 419.9 THA 179.80

RAP £74.44 ECC 1.3'182

[NJ 2 LAT [NJ 2 LONG

-.02 4.$1

27.97 241.0•

-1.08 344.DS

2I.ST Ill.S7

-4.•0 3'33'.17

3'1.70 I•?.SD

ORIIT DETERNINATION ACCUNACY

ST t?SR.3 8_ 540.? $8 $43',S

CRT .3'_0_ CR8 -.4137 CIT -.991£

LS'A 1iSl.I MOA 914.i DIA 14.9
ELI 1764.5 EL2 312.2 ALF 4.49

_AUNCH DATE IEP 19 1170 FLIGHT TIN[ 194.00 ARRIVAL DATE MA2 El 1171

HELIOCENTRIC CONIC

RL 110.40 LAb -.00

RP 100.77 LAP -*iS

IK 174.090 GL 4.41

PLANETOCKNTIIC CONIC

C3' 14.749 V_. 4.974

LNCH AZMTH LN•H TIN[

I_.00 • S• I0

90.00 17 Sl 14

100.00 11 I! 88

100.00 tO It ?

lID.DO 18 I 3

lID.DO tO 41 2

D19TANCE 512.252

LOt- SS2.72 VL 21,131 GAL 9.94 A|L 10.14 HCA 2?9.14 Ilia

LOP |T_.19 VP $4.713 GAP 13.71 AZP OI.I9 TAL 192.$0 TAP

GP 13,11 ZAL $0,17 ZiP $1$.28 [TI 14.20 ZAE Ill.iS ETE

121.5E [CC .t$OOS INC .IDOl Vl £9.4£4

00.44 RCA 90.11 APO 14£.10 V£ $4.141

119.79 ZAC 119.7E ETC 247.7£ CLP-t74.I?

OLA -13._i NAL N|.4I RiO lfll.O Vi[L 12.011 PTH 2.19 VlDp I.l_lS OPA -tO.ST

L-I TIME INJ LAT |NJ _ |NJ RT AlE INJ AZMTH |NJ TXN[ PO ¢IT TIN

$7•1.04 -_.83 14.91 1_.09 117.99 10 27 SO 1111.1

$407.83 ll.D4 14•.14 174,10 IS.OR ti 12 $2 4OO?.l

IIIt.M -lo0f I|I.M tH.to 111.11 11 $? 1 192.1
Slll.H 11.44 881.71 |71.H M.$1 to 47 El 4SLI.S

1377.35 -11.13 1141.84 114.11 1_2.4t |E 14 0 777.9

4141.14 33.1_ 103.3_ |71_.4• 10.H 22 9 4D 4E46.5
DIFFlm(NTIAL COm_CTIQMI

1OE 1.11•1 lrllA 3.0727 TC_FS.4SOOBAU 1.141|

liD[ .R714 IIU -.S1_4 RCS 4333 FAt) .0|174

FOE .SOLO irtA l.Se_ FC3 -.SOS• Bill 1141041

1.2001 IliA 3'._ K3 3.4529 Flip -$30

RAP £74.72 ECC 1.407£

INJ 2 LAT INJ 2 LONG

-9.DO I.£9

_T.1T 23R.SO +

-4.19 990.$4

E8J? 818.08

-1.t9 934.87

91.5£ t14.47

ORBIT DETERMINATION ACCURACY

3T 1883.• M 33S.1 IS $D2.9

C_qT .4lid C_I -.414l CIT -.fiTS

LIA ltTl.• NIA _03.? IDA ll.l

ELI 1190.0 EL• 302.4 ALE 4.47

NIO-CCIURI[ ['_CUTIOt ACCURACY

8GT 37_0.1 8_ 339.9 8G3 191.9

RRT -.H41 Rill r -.Htt RTF .1411
841 9733._ It_ .0017 R13 -.9481

891 $738.1 _ 418.2 THA 179.97

LAUNCH DATE 8[P l• 191'0 FLIGHT TINE SkLO0 ARRIVAL DATE NAR 3'1 1971

_ID. IOCI_TR IC C_11¢

RL 100.40 LAL -.00

lip 104.71 LAP -S.OI

NC 171.013 IL 3.13

PL,AI_TOCINTR 1C CONIC

C3' 17.411 _ 3.841

INCH _ INCH TIN[

DO.O0 • $$ 44
I0.00 1• 10 41

tO0.O0 $1 • N

100.00 II _ il
110.00 11 0 I_

150.00 II 4

01 lT_l¢( lit. |ll

LCL I|l.?l VL ll.IN GAL 1.14 AZL M.tS HCA 191.31 GHA 1•1.21 ECC .IIS01 INC 1.0417 Vl to.l••

LOP 874.03 VII _J.¢MI GAp 14.11 AZP N.TI TAL 190.77 TAP 8_.08 RCA 119.14 APO 153.49 VR 34.139

GP |3._ ZAL 48.1_ ZAP 143.9_ _78 _P.03 ZA_ Ito.L_ [T[ |TO.OI ZAC 119.90 [TC _._4 CLP-ITS.7•

-|4.11 RAL 3011.37 _ 1_14.1 VEt,. 11.200 PTH 2.1| H •.13t DPA -IO.M RAP *Ti.Oi

L-| TINE ]NJ LAT lNJ L_NG |NJ NT _ |NJ AZNTN |NJ TIN[ PO ClT TIM INJ • LAT
1M$.13 -9._ 18._ ITO.t7 110.19 10 _ 10 1•33.1 -LID

3111,44 IT.N 147.01 177.10 IS.12 11 40 34 4711.4 •?.02

llt7.O0 -10.$9 .S• J_.l| $18.11 11 _!. • 907.0 -4.35
ISIN.•0 to. 3!1 1_3. TI) ITT.3$ . 14.01 21 4 41 4S03.8 •l.ll

1411.13 -13.N N.44 117.71 221.75 12 14 SO 051.1 -•.09

41_J•.43 33.04 104.10 _71,71 _0.18 L_ IS L_ 483i.4 31.40

Oi fYEK_T IAL CCmOCTICNI
1.1414 TRA I._ TC_3.O0t4 IAU 1.1901

NDE .8840 NNA -.D_7 RC3 .1143 FAU .01S11
FOE .$33| IqlA 1.4310 F¢3 -.479S lip 117_9

IJYRO liRA 4.0048 BC3' 3.1014 FIke -|33

NI0-COUItI[ [)_¢UTIClt ACCURACY

lit |741,0 K4 _.0 863 154.5

| *.Nil IIF -._4_1 RTF .NIT

37kh| RL_ .(3038 RI3 -.1497

IIGI 5749.1 _ 415.3 THA 177.13

ECC 1 .DStO

INJ •

11.99

L_1.41

333' • _0

817.17

_40.00

IN.l•

OR_IT D[T_NNINATION ACCURACY

8T 11199.7 8R 330.9 IS SIO.O

CRT .4SOl CR• -.SOt• CST -._

LSA t098.• N_A llS.T 9SA 1S.S

EL1 !003.9 EL£ t•2.i ALF 4.45

IISO



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE IM[P IQ 1970

N(LIGCENTRIC CONIC

RL 150.40 LAL -.O0

• P IOO.Ot LAP -t.tt

NC 178.O34 GL S.TO

PL_TQCENTIt|C CONIC

C3 30.S15 VHL $.535

LNCN AZNTN LNCN TIN(
90.00 I S$ 35

• 0.00 ta t? El
I00.OO 19 • $

100.00 IO IS 3?

110.OO 18 t 0

110.OO tt 19 t•

FLIGHT TIN( 198.00 ARRIVAL DATE AP• 2 1•T1

DISTANCE SYE.TH

LCL 3St.?E VL 15.•$6 GAL ?.59 AZL IHD.?9 HCA 204.47 ImA 111.05 [CC .2TtJS INC 1.2450 VI 19.•t6

LQP 877.19 VP 3•.84• GAP 14.74 AZP 09.J9 TAL 159.25 TAP D$.?l RCA O•.OS APO IS4.OS VE $4.•15

GP 13.IT ZAL 4•.7| ZAP 1Q4|.40 [T8 72.14 ZAI[ 1t•.17 IT[ 170.31 Z&C 115.•• [TC te•.l? CLP-IT•.S•

DLA -13.10 R_ 30Y.tO IL40 QS94.Z V[L 11.317 PTH t.tZ VHp •.4SD DPA -11.tS RAP 2D1.$1 ECC 1.5035

L-I ?IN( INJ LAT |NJ LONG INJ RT A&C INJ AZNTH INJ TIN| P• CST TIN INJ t LAT INJ Z LONG

101)•.49 -iO.ll 11.44 173.70 111.30 10 E§ 13 1199.9 -7.£? 19.•3

SMt.H 17.90 r_SJ.tlJ tOO.tO J4.D4 19 37 10 4?IE.0 16.11 E57.74

1019.08 -11.14 4.11 11"3.05 117.53 11 33 44 1030.O -8.31 35Y.31

SO0?.00 19.$0 ItS.t0 ISO.TS 83.?? 11 tO 35 ,14ST.? ••.It 116.5•

t41kl.tO °15.41 $49.M 171.17 StO.tO It t5 34 •93.3 -It.tO 843.08

4_L_I.tO 35.00 204.T4 180.15 00.S4 22 3• 4? 4tSQ.E 31.34 IIS.RI
O ! FTI]tFJIT I N. CCONECT|GISB

101[ 1.$89e _ 4._190 TC5-t.7081 BAU 1.1355

NO( .81HI5 _ -.1448 ItC$ .O071 FAt) .01541?

FOE .SQ4$ FRA 1.41.J9 IrC) -._iI Blip 11115

mot 1.3S73 Ilia 4.tirol K5 !.7709 Flip -511

LAUNCH DATE IH[P 18 t970

_ IGCIDSTll IC C_041C

ItL $90.40 LAL -.00

RP IO8.84 LAP -l._J
NC 108.0OR GL 9.14

I%ad_TOCONllU ¢ CCNIC

CS 14.187 _ 3.847

LJ_N AZNTH INCH TIN(

gO.00 9 3| 91

IO.OO 18 4£ 31

1DO.D0 tt 7 •

$00.00 EO tO

• tO.0• t£ I 80

110.00 81 M 84

N|D-COUiRIE EXECUTION ACCURACY ORBIT D(TENNINATION ACCURACY

08T 3749.t 9GR 491.E I|83 149.4 ST EID£.9 M 3£3.$ SIS 613.•

liT -.$438 Ill r -.5131 RT1r .9315 CRT .4149 all -.$1•0 CST -.991R

8DID S7T0.1 I_ .0039 R13 -.9313 LSA tlH.t 141A t04.4 SBA 14.1
84;1 S?SS.4 _ 411.E THA 177.31 EL1 110•.9 EL£ t•3.• ALF 4.5?

FLIGHT TIN( LbO0.O0 ARR|VAL DATE APR 4 1971

DISTANCE 377.844

I_ 551.71 VL 13.819 GAL 9.1l AZL 88.53 14CA 18T.64 MA 110.83 ECC .E0091 INC 1.4470 VI Z9.1tS

LOP _IO.N VP N.ill GAP 13.31 AZP 9•.59 TAL |57.73 TAP 83.39 •CA 04.•O APO 1S4.77 Vt 34.811

f_P 11.93 Z&L 44.91 ZAP 108.90 ITS 73.39 ZA_ t_9.|t [11[ t?0.54 ZAC 113.49 ETC E•9.SR CLP-I?7.44

DLA -t£otO RAL 308.9t PAD 9_.3 VEL lt.47t PTH l.t9 V_P •.803 DPA -11.4• RAP EI3.il

L-I TIN( ItJ LAT INJ LONG INJ RT AOC INJ AZNTH INJ TIN( P• C•T TIN INJ £ LAT

1081.47 -18.73 L_.O6 I?T.|S 115.31 10 ffA 34 1311.3 -D.tO
$57S.IPJ LrF.84 t4S.l_ 104._D IM.73 tO It t? 477•.0 t•.M

1718.08 -14.GO ?.SO 171.51 111.08 11 39 41 111•.0 -10.31
S093.7D 19.17 LJTd.to 104.15 93.1_ 11 35 18 44•3.? t•.OT

!!48.tl -IT.5£ $$1.13 174.19 119.14 tt t? • 948.9 -13.tl

4034.$1 35.01 t04.78 103.$5 80.35 to 33 10 4tX,.5 31.33
DISTAL (_III.CT |Olil

t.?SYlJ 19L4 4.¢171NI TCI-1'.4517 IIAU 1.1£48
• _OOS NNA -.39_0 ItC5 .0117 FAW .011_$

.394t IrRA 1.58OO FCI -.3ON BliP 1_013

• 0( 1.7447 BRA 4.•101 K3 1.4t10 FOP -905

NID-COU_ EvarCUTiON ACCURACY

I_T STSO.OMII 4??.7 885 144.4

RRT -.SlSl i r *.SOS9 RTI r .1538

DGiD 5770.11_ .0030 R13 -.9558

SGI $751.3 88£ 40_.1 ?HA t77.49

ECC 1.5•£1

INJ t LONG

19.t•
_ST.SI

.T4

£1•.)O

144.tS

191.•S

GRIIT D(TI_SINATION ACCURACY
ST t1_4.8 M 310.4 •$ I_?.1

CRY .3078 CR8 -.3340 CST -.9191

L3A 1008.t N_A tTS.• ISA 14.E

ELI _t00.7 ELl £75.3 ALF 4.31

LAUNCN DATE IEP 1• 1•70

H(L|OCENTRIC CONIC

RL tSO.40 I.AL -.00

RP 100.08 LAP -1.$3

RC 181.D54 GL •.D3

PLAN[TOCENTR I C CONIC
CS 3•. $8• K 8.191

LItCH tENTH INCH TIN|

1)•.DO • SO 33

9O.OO 1D SO SO

rOD.DO tt • 18

rOD.DO to 85 37

lEO.D0 tt I 40

110.00 tt 44 51

FLIGHT TIN[ tOt.OO

DISTANCE 581.84D

LOt. 338.71 VL IS.T?? 6AL 9.0_ AZL •8.34 HCA tED.DO liMA

LGP tD3.St VP SO.37D GAP 15.33 AZP 8D.41 TAL 158.18 TAP

GP 18.57 ZA_ 43.tE ZAP 187.31 ET8 ?9.El Z/dE 118.03 ETE

ARRIVAL DATE APR • 1971

110.•1ECC ._•001 INC 1.•S•1Vl L_.I_•

87.0• RCA 85.•3 APO 155.5• Vt _4.llt

170.78 ZAC 115.08 ETC t?O.tO CLP-178.5_

DLA -11.18 RAL $10.St RAO 8308.S V_L lt.837 PTH t.£i VHP

L-I TIN( lNJ LAT INJ _ INJ RT AOC ZNJ AZMTH INJ TIN|

L_I.tO -14.48 tO.80 130._ 114.81 10 £4 18
33TS.D7 E?.OS 143.17 187.08 84.85 tO 18 53

1771.1)1 -15.75 11.05 is•.00 115.74 11 35 35
• DILI.41 19.11 L_P.4.08 187.3_ t3.81 11 48 51

180,1.11 -19.14 359.08 178.1l 118.88 12 El 3t

4040.O4 35.04 EOS.0_ 1N.91 00.71 t3 3 35

10.177 DPA -11._• RAP EDS.•I ECC 1.6307

PO CST TIN INJ t LAT INJ t LONG
1411.3 -11.01 L_.•I

4773.• _•.Dt t37.1•

1177.0 -1E.15 4.0_
44•3.4 _R.O? tl•.t•

1005.1 -15.14 $4•.15
4140.0 31.41 194.1•

CIESIT D[T[IENINATIC_ ACCURACY

ST _t?S.O M 315.t •S •5•.T

CRT .51•1CR8 -.34D3 CST -.•iH_5

LSA 13••.9 NIA EDT.1SSA 13.7

ELI tZ•t.O ELl E08.• ALF 4.14

Dif71[_NTIAL CC_CTIM NiO-COURO[EXECUTION ACCURACY

TO[ 1.lit! TIL4 i.M TCS-I.ST041 BALI 1.1117 I&T §747.8 li_ 4_.t 893 139.8

I_ .•917 _ -.54L38 RC3 .979 FAU .O|O_q liT -.30571iF -.4130 RTF .9358

FOE .0851FRA t.SO70 FC5 -.l_i4• Blip 19174 _ 5708.31_1 .00_3 R13 -.9538

I_E t.R_N) I IRA •.Mrs BC3 t.tTt$ Flip -41_ SGt 1758,4 _ _H).9 THA 177.66

LAUNCH DATE lll[P t• lOTO FLIGHT TIN( L_4.00 ARRIVAL DATE AP_ • l•?l

HELIOCENTI_IC CGNIC DIITANC[ SIT.?tO

I_ •SO.40 LAL -.00 L_ 381.71 VL 13.T38 GAL •.93 AZ_ M.13 HCA 103.93 8d4A 110.39 ECC .30000 INC I.•741Vl _9.1£1

lip 101.07 LAP -t.Yt LOP 811.11 _P SO.849 GAP 19.SO AZP 11.14 TAL IS4.•3 TAP 08.80 •CA 84.17 APO t34.51 vt 34.8041

K 113.0tl k Y.L_l GP It.N ZAL 41._4 ZAP SiT.iT [T9 I_._0 ZA[ 115.•3 ETE 170.•7 ZAC 124.68 ETC •TO.80 CLP-1?•.tO
PI.AJ_IC OONIC

C3 43.103 _ 9.081 OLA -10.33 RAL 5t1.0_ _ IH_.8 _ tE.9_3 PTH £.33 VHP tO.S83 OPA -11.77 RAP £0•. 1•

LJSQ4 AZMTH INCH TIN( L-| TIN( |NJ LAT |NJ _ INJ 9T A_C INJ AZ14TH |NJ TIN( P• CST TIM INJ E LAT

RO.OO • 44 9Y IOl1.11 -18.07 39.08 104.10 113.15 t0 _4 |i 1479.1 -1£.T4

SO.O0 l• • II 55_S.39 L_.N _9._1 lt5.O5 N.7| _0 50 84 4775.4 L_J.•S

tOO.O• It S gO 1811.11 -I7. _ 14. 51 183.4l |14. Yl |l SO 13 ITS3.1 - 13 • 90

I00.O0 IB0 14J IT SOII.41 !1.19 Ill.IS III0.1_ 85.75 J_ l 13 4408.l _l.ll
I10.00 11 I 08 1085.11 -10.t4 530.13 111.1I tIT.T5 1£ 30 £ IOSO.O -El.i?

llO.O0 IS 141 J• 4441.31 55.11 103.1 lg0.L_ 80.08 L_J 17 8 41d43.3 31.51

Ol_IM. CSNIllOCTlal NI_s_rCUTiON ACCURACY
1roe 8.llll TllAI.41411TC_I.I_O_AU l.Oll9 _GT S?40.OI 44T.91G3 |$S.O

I .lillA -.II_IIIC5 .O_lall_AIU .OOIMl lllll" -.dMIOJl -.4_45 _TF .t393

F10K .lllOfllA IoIIIY FC3 -.tt_9114P l•SIO I 1?l?,4_ .0019 123 -.lS83
• DE 1.14ll W S.•HID K8 5.•OIY Fill -4?0 _GI 5744.08C_ _l_.t _ tY7._4

ECC 1. YO94

INJ I LONG

£S .08

L_3Y.£Y
?.St

Ill.SO

Ill.iS

108.14

(]_ISlT O(TENNINAT|ON ACCURACY

ST t84Y.• M $01.1' 08 IIE.$

CRT .84Y5 CR8 -.S4t? COT -.11tl

L•A 1_4£.6 mA IS•.4 _ IS.1

ELl 2334.0 ELl 158.8 ALF 4.t8

tDSl



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970>

LAUIICN DATE JEP 19 I•YO FLIGHT TIN[ 80•.00 ARRIVAL DATE APt 10 I071

N[LIOCEtTItI¢ ¢_t1¢ OI•TAN¢[ S•f,4SS

RL tS0.40 LAL *.00 L¢_ 3St. TI YL 81.?01 6AL 10.80 AZb •7.90 HCA t•?.tt •HA 110.1• ECC .31100 ZNC t.1019 VI tO.Ill

89 108.•• LAP -t.•? LOP tD•.•S VP _J.514 GAP t7.31 AZP 8•.04 TAL tS$.4S TAP I_.14 •CA •t.•l Alto 157.S• Vt _1.901

R¢ S•S.•|g (dL 7.63 GP St.OS ZAL 40.17 ZAP tI7,M [TS •7.18 ZN[ 1|S.81 ET[ iTS,ST ZAC 114.11 [TC 211.40 CLP 179.90
PLANETOCENTRI¢ CONIC

C$ 4•.1_i4 VHL •.•74 DLA -I.54 RAL 313.43 RAO •3U.8 V[L 13.018 PTH 8.3• VHP 11.011 DPA -11.•3 RAP riO.4• ECC S.IMDO4
LJiCH AZNTH UICH TIN[ L-I Title INJ LAT INJ _NG INJ RT AK |NJ AZNTH INJ TIN[ PO CST TIN INJ I LAT INJ t LONG

!10.OO • 4• $4 SitS.D3 -if,El N.Si J•?,5S ttt. SS tO 24 INi 1315.0 -t4.31 Z•.SO

80.00 1• tl $4 S_lO,03 t?,S0 _ISolt IM.40 ILI,•7 20 St 34 47•0°0 t•.l• 167,90

100.OO 11 S 31 tlMl7.?3 -lS.DO |7.78 lIHJ.0• 111.S0 11 17 t 12•7.7 -IS.14 IO.S4

100.00 tO 47 SS 31_t. SS tQ.S3 ttS,SS IN.84 •S.H tt It 58 4902,1 t•.18 119.14

110.00 It 5 • 1707.41 -L_.44 2.87 18|.L_ 114.40 12 31 _ troY.4 -t•.70 sis.t4

110.00 88 • SO 4099.61 33.11 tOQ.J2 11_.S3 It.St 23 17 41 4235.6 31.•• 1•7.34

DIFFERLrNTIAL CCIUECTIQN8 NID-C.OURt[ IN[CUT|ON ACCURACY ORBIT D[TESUIINATI_ ACCURACY

TD[ 8.•lNm 11L4 |.84_J TC$-I.•SOS BAU t.O?SS 8IT S78•,4 8_ 4St.? JGS ?SO.• AT 2411,3 lilt 504,t •8 IHJ5.t
N_ .3S1• NNA -.STT? RC3 .0441 FAU .00006 NNT -.43|3 NNF -.4411 2TF .NO• CRT .3•34 CR• -.ST?O COT -.I)9•7

Ir_ .IMIIl Irma l.l•?S FC$ -.1439 BtP 1824 808 S?4S,? I_l .OOt• RE3 -.N09 L_A 2107.S 146A 830.£ ••A 18.6

t. SSSS gILA S.8710 •¢S ?.iSlE FI_ -4•• SGt 5738,• _ _14.t THA 178,03 ELI 2417.4 EL? ESO.1 ALF 4.tt

LAUNCH DATE I_P 1• 1•70 FLIGHT TIN[ !08.00 ANNIVAL DATE APt St 1971

DI•TANCE 5•7.007

LOL SS2.72 VL 29.1_4 GAL 11.•3 AZL 17.11 HCA _0.87 1_4 tt•.S_ ECC .38313 ]NC £.1430 Vl 8•.989

lOP t•S.01 VP _J.41ki GAP 18.12 AZP 08.1_ TAIL lIE.tO TAP I_.S7 RCA 81.t| APO 15•.74 Vt 34.797

GP 11.84 ZN. 38.00 ZAP 190.12 ITS 1_.20 Z_[ 185.•7 ET[ 171._J ZAC 113.8• ETC 171.•9 CLP 179.•7

D_A -0.81 RA_ 314.74 2AO SSI_.O V_L lS.Et_ PTH t.43 VHP 11.3_0 DPA -11.01 NAP L_l_.?l ECC 1.1_1£

L-! TIN[ INJ LAT INJ LONG INJ RT AOC INJ AZNTH INJ TIN[ PO CST TIM INJ 8 LAT |NJ t LONG

818J._ -t8.N 3•.IT |•t.OS 111.45 10 _4 $4 130•.1 -11.•• _.SS

3MT.1M 27.01 8AS.•7 107.71 01.13 11 2 SS 4?8?.6 SO.IT 8_1.14

lJIO.SS -8D.SO 11.0_ 1•O.47 118.48 11 17 48 l_iO.S -17.09 13.70
S111.43 _•.S• 21•._0 1•7.3S J4._0 L_ 21 _l 4311.4 tt.t• 817.57

1737.11 -rJ.•5 5.40 IIMI.?S 119.17 18 31 11 11S7.5 -tO.S3 St•.10

48_7,21 33.38 107.1D 1•7.00 81._0 21 37 _ 4_•7.8 31.•3 1_.1•

MID-COURt[ [XECUTICN ACCUmACY C_m|T DETERI41NATION ACCURACY

8GT $713.7 8•It 414.• 8GS 121.4 AT 14•7,2 M _)8.t •• 979.8

NIT -.4870 _ -,4lid 8TI r .IHIS7 CRT .SOil CI_ -.S•1• C6T -.1918

1_8 3720,0 8_1 .0013 813 -.IH_3? L•A 29_4.• N_A _41.1 8•A 11.1

• It 1710,3 _ 374.7 THA ?TO.El EL1 8473.4 EL? 141.S ALF 4.07

HE_. IQC[NTRI¢ CGNIC

R_ lSO.40 LAL -.00

NP IN.Ira LAP -2.0_

I_ 1•7.718 CA. ?.H

PL_ETOCENTRI¢ C_NIC
¢$ 11.O41 V_ 7.48O

LJICH AZNTH Ui¢tl TIN[

9O.OO I• _ 48
1DO.D0 I1 $ |7

1DO.D0 8O SO I_

lID.D0 1 ° S 14

110.00 88 1• M

DI_IAL t_mm_CTlOll_

TOK 8.0002 _ •.5107 TCS-t.41_ BAU 1.0413

NOt ._ _U -._SOIRCS .0840 FAU .OOiID

FOE .718_ FItA 1.784 FC3 -.1011 Blip 194911

80[ t.$•1• BIL4 •.1848 B¢S 1.4171 Flip -41£

L_UNCN DATE 8EP 19 1970 FLIGHT TIN[ |10.00 ARRIVAL DATE APt 14 1971

_IOCENTIt IC CQNIC

IU. 1J0,40 LAL -.00

RP IC_l.J8 LAP -?,ST

RC 101._10 (A. •.84

P_TQCENTRI¢ ¢CN1¢

¢S 4_t.301 Vl4L 7.010

LNC_ AZNTH INCH TIN[

9O.00 • 4• S
90.00 19 48 44

1DO.DO 11 S _9

180.OO 81 • 8

110.OO 18 • 41
1tO.DO 12 IS 1•

DISTANCE SOt.$4S

LO_ 3St.1? VL rE.itS GAb 13.0_ AZL 07,40 NCA 303.43 •HA lt•.?S ECC .33ASD INC t.6031 Vt 10.•£6

LOP tH.17 VP AS.lit GAP 1•,_ AZP 88.$7 TAL 100.81 TAP 1_.|4 RCA 7•.46 APO 1_0.09 V£ _4.796

GP 11.63 ZAL 37.39 ZAP tl_l.IO ITS ST,It ZAI[ $|5.49 ETE 171.59 ZAC 113.10 ETC EYE.St CLP 178.O£

DLA -0.18 RA_ StS._4 2AO •3EHI.E V_L IS.S_E PTH 2.48 VHP 12.01• OPA -11.79 flAP ESI.•4 ECC £.089•

L-I TIN[ INJ LAT INJ L_NG INJ RT A_C INJ AZNTH INJ TIN[ PO CAT TIN INJ E LAT INJ £ LONG

1841.0• -tO.El 41.11 1•4._0 110.87 10 tS t? 1•41.6 -17.17 31.74

SIS7.•41 17,09 847.42 80G.S• 15.91 11 11 48 4797.9 27.07 169.87
19ot.•0 -81.$0 14.26 193.93 111.19 11 3• 40 1391.6 -18.51 19.01

31&_.?S _1.47 027.04 _00.1| 84.73 22 53 21 412£.8 18.4£ 214.68

11_1.11 -tS,$O •.St l•_.tO 113.79 18 34 49 1L_D_.E -11.96 1.01

40•0.N SS.43 808.16 tOO.St It. St tS 41 _9 4281.0 St.OI 1_.£1

D! FIrEH[NTIAL Cal_¢TlOl_l

8.7_¢H_ _ 0.1M8 TCSoS.Lq_0_ BAU S.OQds
Nn[ ._NL_ NNA -._007

FO_ .7490 fllA |.70d_

B_ t.mt B_A •.SOTS

LAUNCN OATE 8EP 1• 1•T0

HELlOC[NlIIC ¢CNIC

RL 19O.40 LAL -.SO

RP 10_.•9 LAP -t.31
R• 1•1.41_ SL •.48

IIq.ANETO¢INTR ! C CQNi¢

¢1 71._1 VNL 8.44O

L_N AZ_N L_N TIN[
9O.00 • 47 IS

9O.OO II IS 44

tOO.DO 1S $ 37

taD.DO 81 J• 4_

11o.OO 18 $ st

11o.oo 12 _J 10

NIO-CO_RI_EX[CUTION ACCURACY

8IT SIIHI.S 8GR 197.0 803 188.5
RCS .O8•t FAU .00184 NNT -._l_l RNF -._l•S RTF .IHi•7

FC_ -.O?tS BliP llkltS 808 3710.S P_J .001S 813 -._•87

liDS 1.1mO4 Flip -431 801 S••8.0 _ 50,4.3 THA 17•.41

FLIGHT TIN[ tlt.O0

O|STANCE SOS.415

LOL 138.7| V_ tS.3•S GAL 14._8 AZI. 17.12 14CA _0_.58 1_4A 119.5• ECC .35147

L_P L_I,S_ Vff _J.41_l GAP 10.N AZP 88.P_1 TN. t49.39 TAP SO.t? RCA 77.5S

GP 11.4,1 ZAL 30.dO ZAP 1tM1.10 ET| 10_.01 ZAE 183.87 ETE 171.74 ZAC 1IS.tO

OLA -?oS•ILIL 117,03 ILIO e_e.4 VEL 13._02 PTH ?.AS _34p 18.S34 DPA -11.70

L-I TIN[ INJ LAT |NJ lONG INJ NT A_C _NJ AZMTH tNJ TEN[ PO CST TIN
I_I71.S0 -tI.N 44.41 t•7.SO tOO.IS 10 to t tili.S

1410.d4 I_J.O| _.33 804.81 0§.07 21 21 14 4810.4

8040,0S -II,77 IPlr.41 197,H tOO,It 11 S0 S? 1440.1

1194.11 N,II I_1.04 804.041 IS.El 12 It tO 4SH.S

llLgl.ES -Se,Se tl.llO |IHI.?S 11£._HI 18 94 23 1853.S

41t11.111 U.Sll 200.37 IOl.lO 81.11 IS 14 SS 4_.?
OSlqq_llM'Ir IM. CCIIICI'IN

• .Oll? 'IIM 7.0117 T¢0 -.IIII IMU -91141

tol .4000 IIIM -.S_P| _CS .OSlW FIU .0OOT8

FOE .1'008 IqlA 1.8118 FCS -.O411 IMP $1S71

s.oes| BR_ T.Sm 8¢3 .NOT Irl_ -4111

C_BIT OETERNINAT[OI_ ACCURACY

ST 2516.7 IMI t•t.O 96 994.7

CRT .9015 CRA -.•O71 CIT -.9990
L•A 1616.8 N_A 131.7 9•A 11.9

EL1 tStt.D ELt t6t,7 ALF 4.03

N_81VAL DATE Afq_ 19 1171

INC t._ Vl I96.9£9

APO 1•1.•1 Vt 34.71)O

ETC £71.11 CLP 177.06

RAP t•7.tt ECC t.1744

tNJ £ LAT INJ t LONG

-1•.S• 31.85

27.10 tH.77

-I•.•S 19.8•

tl,ll 111.37

-ES.t• 3.9O
It.El 800.68

G_JIT D[TENNINATICN ACCURACY

ST tStO.4 M ttS.O •$ 711.2
CRT .IlH CR1 -.M3e COT -.IH_

LJk4 L_IS,S NtA 1_3.7 IliA 11.1

[_ 81••.0 EL? 883.7 ALF 6.18

NID-¢OWI_ EXECUTICN ACCUNACY

MT _J77.4 MN S_J.7 163 110.8

NIT -.Mill RRIr -.Hill IITI r .NOT

M8 14100.0 l_l .0010 ItS -.NIl

M.S 81171.0 IGI H8.0 THA 170.01

1018



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970 )

LAUNCH •ATE i[P Sl 1970

N[LIQCENTRI C COMIC

R* |I•.4• LAL -.00

RP IOi.I3 LAP -t.AS

RC SOS.lAD GL •.R•

PLAN[T_TR| C CONIC

C$ 81.7•8 _ I._S

L_H _ _H TIME

i0.OO I 47 IS

• 0.00 II) 51) 48

100.00 IS S 4I

100.DO tS t4 Sl

tOO.DO St e 00

s|o.oO t,. 40 00

FLIGHT TIME 814.00 ARRIVAL DAY[ APE Sl SITS

•IITAN_t.tlO

LOt. 352.78 VL IS.IS• GAL SO.ST AZL 00.0l NCA 301.T3 IMA 11•.40 ECC .3lOOT INC •.SOLO VS If.Ill

LOP $oe.4• VP 31.40I GAP tS._ A_ 87.00 T_ 14e.48 TAP 00.S0 •CA 79.49 AM S81._ Vt _.T0O

GP 11.8• ZAL 55.34 ZAP SU.M [TO 107.14 ZAI[ StS.OS ET[ SYS.O$ ZAC SSE.TS [TC t?3.aI ClIP SYO.O0

• LA -T.OI R_ 3S•.0S RAID OM.I _L 14.IS1 PTH e.l• _ SD.$Si _A -SS.I7 RAP _.OO ECC 8._S8

L-1 TINE INJ LAT |NJ _NG |NJ ET AIC INJ AZNTH INJ TINE PO C•T TIN INJ • LAY SNJ • LONG

t3)t.oe -_.$• 4t.S? 001.fl S0?._ S0 00 _ S?_I.? -S•.?S 41.0O

ORES.SO 81.St IM9.40 mY.37 14.S0 IS N S• 4t15.S tl.M 14•.DO

1011.S7 -E3.•$ |0.St 100.?1 S0t.00N) SI 40 $7 S411.E -IS.•/ !I.85

SODS.81 00.Q3 l_l.ll 007.•$ DO.IS It 50 13 4SIS.9 _.r4 _._

SIll.DO -£?.N S4.14 111.S8 SS0.II t• 37 SI SlII.? -•A.IO I.IS

4t)14.15 $$.7E Z10.71 101.81 14.DO 14 213 43S4.8 31.5• IOI.OO

• I_EN_TIAL _NNECTION8 Nl_ _CUTIQN &CCUNA_ OR•ST D[_NNINATION ACC_U_Y
TO! I.IISI lEA I.Ill? TC3 -.II4I I_ .llO0 lOT SlII.I I l!1.8 IGI 115.3 •T tSll.; In IN.4 II _t.t

I .41IS aRA -.STRI R¢3 .0Sll FAU .O010S IT --I I -.Slit RTF .971g (:liT .0•It CR8 -.141£ ¢IT -._

.•SlI WA l._ FC) -.0IIS B_ SII4I N _N_.4_ *_0 RS) -.I_ LIA •N5.O I •S4.4 I t0.1

IOE 3.11 IRA 1.81t4 BC3 .•S44 FDP -401 8G1 $1tl.I IG! 340.T THA S78.83 ELI ZI04.• ELI •14.4 ALF 3.0O

LAUNCH DATE •(P SO It• FL|K TIN[ Ill.DO

NELIOCENTNIC C_lC D|ITIIZlII.IOI

ARRIVAL DATE _ OO I•TI

RL IN.lO U_ -.DO LOL 3SI.?I _ fl.$ll GAL ST.1l kTL N.41 G 3It.DO IRA SiR.It [¢¢ .DE INC 3.tSII Vl II.III

RiP IOO.N LAP -•.97 LOP •OR.DO VII 31.377 GAP It.13 AZP I?.ll TAL S47.43 TAP 100.3S RCA _.S3 APO llI.}I Vl &4.TOO

RC IRe.IN GL I.OO _P II.SO ZAL 34.44 ZAP SIT.IS [TI SSl._ ZA[ S£4.N ET[ I_.SE ZAC SIE.31 ETC l?4.II CLIP 174.11
PLANETOCENTR IC CONIC

CS Ikl.OgO VHL I).Oe_ DLA -el.DO RAL _lO.•t RRD _.l V[L S4.177 PTH _ I.l_l VI_ Si.OSS DffA -11.41 RAP _01._4 E£C •._00

INJ L_G INJ RT ARC INJ AZMTH INJ TIN[ PO CDT TIN INJ • LAT IMJ • LONG

_.it 104.48 SOI._ SO •7 37 SNS.O -_.81 44.15

I00.lS •10.44 •7.SI 11 _7 $7 4141.8 87.40 •48.0_

• S.SI IS_.It SOT.•7 IS 4S $7 SS)S.4 -II.II II.YI

_._ tOO.S4 Do. St It S_ 34 4_.S I_.•S IIS.N

ST.1 1.13 Iol.91 II _11 S3dl.! -DO.DO I.IS

Ill.it I.l? 84.•T _4 I 4 4$SS.I i.71 I.II

NID-COUNI_ NCUTIGN ACCURACY NIT DETERMINATION ACCURACY

00T lI.4 I 340.7 IG$ ISI.I •T _S._ I t_.l DO ?SI.l

lit -.IP_4 I -._ •TF .OTIS CRT .1I_4 C_ --II CI1 -.l_l

I llRt._R_ oO01S Eli -.•?IS LIA l_41.I I 104.l I SO.I

lOS 31_1.S _ _•7.7 THA lTl.O5 [LS ••3T.! [LE _04.1 ALF 5.14

UC_ kI_TH L_H TIN[ L-! TIN[ INJ LAT

DO.DO • 47 g_ 1.00 -_._•

OO.O0 00 I 31 _41.N 00.18

too.DO It t I II_.N -_4. TO

SOD.DO IS IS IS ISOl.ll It.7|
tOO.DO S• • l S_41.1d -18._

ISO.OO II 44 II 41_.Sl ,.IM

DI_IAL ¢_IIICTION_

•_81 I -.II _ .l_ F_ -I

DOE I._ Ilia I.ISIS KI .144I F_ -MS

LA_N •ATE _P 1l IRYO

N[LIEE#_IC CONIC

RL 1_.40 LAb -.00

S0O._ LAP -I.ol

K I_.0O7 _ I.OO

_T_I_IC _SC

Cl toe.?lO K S0.400

A_EIH LNCN TIN[

0O.00 I 47
OR-DO 00 15 S

100.00 I1 # 00

1DO.DO 81 _7 00

IIO.OO St T 00

IS•.OO It It 00

FLIGHT TIN( lSI.O0 ARRIVAL •ATE APR 12 Ills

DIlTANCE iS|.SSl

LOL iII.TI VL IS.411 GAL Sl.10 AZL tl.S• HE4 Ill.0] _U ISD.O| ECC .40741 INC $.8774

bQP SN.•I VP _G.$I$ GAP rJ.ST _P IT.IS T_ S41.1) TAP SO_.II NCA 70.I4 AM SlY.iS

Gill 10.14 ZAL $_.O$ ZAP IO7.45 ET8 SlY.S1 Z_ SIR.it E_ STI.$I ZAC 111.IE ETC I74.0O

Vl [5.616

Vl •4.?iS

CLP 1Y_.78

• LA -4.11RAL $S•.75 RAO IIN.I V[L IS.IN fTH I.TI VHP S4.811DPA -IS.RE RAP _Ol._J ECC I.Yl04

L-I TIN[ INJ LAT |NJ L_G liJ IT AIC lNJ AZM_ INJ TIN( PO CIT TIN INJ I LAT |NJ ! LONG

_fl.ST -14.13 SO.SO 007.1S SOS.00 10 tI fS lltI.E -IS.IO iT.iS

1410.Sl It.14 lOS.00 lS$,4O •7.7l lS 414 ! 4_.I £7.l$ 143.$4

lSTI.IY -_t.it N.00 80T.St IDI.H 11 4l 3t 15T1.$ -IS.DR 00.S4

ISOO._ 00.78 •$S.00 815.$£ •7.00 E_ $ Sl 45_.3 _.0O _3.lS

1115._ -00.11 00.SS I_.;l S07.00 it 40 54 1385.1 -_l.ll ll._I

4009._ 3).N •S$._ II_._ IS.DO •4 14 5S 4553.l _).OO _.0O
DISTILL ICTSOII

TOE $.OO?O T•A I.INI TL1 -.4_NI BAU .7107

I .4YlI ll_ -.I007 _ .OOit F_.OOS_

$-_ IRA •.S_ K• ._ F_ -I

LAdlE, OAT[ I[_ SO SON

_ IOCINTI !¢ CONIC

RL 1110.40 LAL ,-.OO
RP SOl.14 LAP -I.OO

NC SOD.TIe _ O.SS

_iC CONSC

Ci 181.1IY K It.141

LNC_ _ LNCH TIN[

0O.00 • 40 $

DO.DO I0 SO S•
IOO.OO SS I I_

SOD.DO IS 41 00
II•.OO 11 • 00

IIO.OO It Jl 17

NIO-COUN_ _CUTION ACCURACY ORBIT D[T_NINATIOM ACCURACY

lit HIl.I I )•l.I IG) 101.1 ST •151.1 i tl?.O 88 TIS.A

lit -.•171 I -.tin R_ .•Yl• CRT .SIDe C_• -.l CIT 0.1_11

I NI.7 E .00_4 RS| -.iTS• LSA _776.| I IH.• I t.I

lOS _SI.I I_1 _S_.t THA STR._ ELl E_4.3 Irl_ liD.! ALF 3.l]

FLIGHT TI_ I_O.OO _IVAL DA_ _ _ 1971

DIITAN_ lS?.OS|

L{L Iil._ _ _.481 ikL 00.M _L 85.?S _A 3SI.Sl I_ ISI.N [CO .i_lt l_ 4.tiTS

L_P •SS.OO VP 31._3,4 GAP LN.;.OI AZP I1.7| TAL S4S.TI TAP S04.I? RCA 17.17 APO IN.tO

GP SO._ ZAL 31.N ZAP ill.It ETI 1_.81 ZA£ S•3._ ETE 1T_.|_ ZAC lS1._ EYC t_S.St

Vl _._

O I FF[NINT SAL IVMI

I .Nit I -.IIM KI .OOs? t_-.IN

FOE .N_ _ l.Sll3 FCI ._ I IONS

I0[ A.iSll IRA I.lY4l K• .•lit Flip -398

-I.OO _ _10.3t RAD O|N.3 V[L Sl.7_ _ E.?! _ SI._ _A -11.01 RAP _._ ECC •.IS

L-I TINE INJ LAT INJ LONG INJ liT ASC INJ AZM_ INJ TIN[ PO CST TIN INJ • LAY SNJ • LONG

N.II -14.83 M.3) •SO._ S04.OI SO II SS IIN.O -It.II N._

_.It 00._ •|3.48 111.13 OO.|S •S 41) 3_ _l.• •7.78 N._

1116.$4 -00._4 N._ £SO.Sl 104.O7 SI 45 33 1IS•.| -t4.07 iS.IS

I.l_ It.84 _|.4S lll.ll 88.01 _ • • 410e.l ll.tl !14.0O

1_11.81 -00.4S 13.00 _BD.M 10t.4_ St 4• IS S411.I -I_.OO lI.OI

4•71.34 34.0S £S|.441 L_I.N IHI.TD •4 Sl I_ 43TI.ll 33._ 1.3S

_IT _iITI_ _C_

ST _Si.T M EI;I.I _ 1104.5

_T .7_ CRO -._7 CIT -.IHMH)

LIA •TIS.I I SI|.I 81A I.I

[LI _113.O ELI Sl|.l ALF $.I'T

Ni_I_ _1_ AC_

81T |St_.l I l.I HI SO|.!

IT -.tin I *.I| I_F .N00
I tIYl.I I ._ NSl -._

14;1 |_.0 Me _.0 _ SN.S$

tl|_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE •EP 17 1870 FLIGHT TIM( 7O.OO ARRIVAL DATE NOV 21 1970

14•LiQCENT9 ZC CONIC

RL 150.3• LAL -.00

RP 107.•• LAP -.22

RC 44.•89 GL -1.81

PLAN[TOC[NTR IC CONIC

C) 83.198 VISl. 4.•1D

LNCI4 AZMTH tNCH TIM[

90.00 S 7 $4

90.OG It • •

I00.OQ • 10 •S

100.0CI 15 3• 1•

110.OO • S 1

110.OO 19 10 13

DISTANCE liD.5•9

LOL 3S$.69 VL iS.••3 GAL -7.35 AZL 90.23 NCA 78.•• •MA
LOP ?8.67 VP 37.DID GAP -14.08 AZP •0.04 TAL 201.25 TAP

GP -13.87 ZAL lt•.tl ZAP 14.39 ITS 68.02 ZAE 150.38 (T[

121.62 [CC .26701 INC .ZtSS Vl 29.634

2D0.25 RCA 8D.14 APO 154.09 V2 35.146

33•.D2 ZAC 88.14 ETC 261.37 CLP -4.53

DLA -18.1• RAL 224.55 RAD 6567.9 V[L 12.024 PTH 2.15 VHP

L-I TIM( |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ T|NE

1MS.SO -2.•3 8.03 87.1W 118.10 5 35 19

5498.59 99.31 254.7• 95.29 89.18 13 57 48

1410.QS -4.25 350.57 ••.87 119.62 • 42 3

5Lq)l.37 2•.82 232.84 99.£4 87.77 15 S 1

1278.51 -7.58 $$7.92 14.82 123.43 7 24 19

4913.87 35.71 210.89 94.91 83.99 16 32 7

DIFFI[_•NTIAL CCI_ECTIO_I MID-COURK EX[CUTIDH ACCURACY

• 1943 TRA -.404• TC3 .41_9 DAU .1382 _T •H.O 8DR 450.8 SG3 •7.2
RDE -.i!71 llA -.0187 RC3 -.20Q1 FAU .03117 RRT -.5031 W .3438 RTF -,•548

FIDE .0?19 FRA .03S2 FC3-1.1•37 Blip 1874 SC_ 829.3 R23 -.0557 R13 .•751

gO( .3958 BItA .414• BC3 .5103 FSP -234 _1 716.7 $82 417.2 THA 162.9•

LAUNCH DATE DIP 17 1970 FLIGHT TIM( 72.0Q

H(LiO¢•NTNIC C_NIC DISTANC• 187.•11

RL 150.•• LAL -.OOLOL 353.¢HI VL 99.17• GAL -?.33 AZL 90.03 HCA •E.2O SMA

RIP 107.?9 LAP -.03 LOP 7S.•O VP 37.180 GAP -13.08 AZP 90.00 TAL 202.56 TAP

RC 44.073 GL -.17 GP -14.S4 ZAL 120.01ZAP 1•.04 ET• 60.79 ZAE 148.80 ETE
PLANETOCENTIIC CONIC

C3 21.•78 VHL 4.•5• OLA -1•.70 RAL _3.1S RAD 65•7.9 VEL 11.•61 PTH 2.13 VHP

M_TH iNCH TIM( L-I TIME INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIM(

DO.O0 4 47 I0 1•48.•0 -4.L_ tO,til 04.87 118.03 5 15 2•

90.00 1• 13 _ 5425.S3 20.1• 24•.43 91.96 86.52 13 45 48

100.00 S _H) 1• 1414.00 -5.4• 3S£.5• 84.19 119.44 6 23 28
100.00 13 4• 1• 913•.•4 _l).S3 227.77 91.84 •5.11 IS 11 44

110.00 • 4• 31 1305.77 -0.61 339.58 8•.26 123.21 T 8 17

110.00 16 S• 18 4863.•4 33.19 201.07 91.33 81,30 1• 36 16

DIFFLrI_NTIAL CCm_CTIOM MID-r.OURS( EXECUTION ACCURACY

TO[ .1•_6 TRA -.194_ TC$ .SETS BAU .lifo 8GT 715.2 8CAt 4&2.0 $83 109.2

ROE -.3096 I_A -.09_3 RC3 -.PAll FAU .03379 i_T -.331_4 RRF .40M RTF -.6701

• 107S IrRA .0138 FC3-1.3495 BEP 1979 8C,B 851.4 R23 -.0&49 R13 .8942

00• .3335 MA .3910 BC3 .513• Flip -••8 881 740.• 882 419.5 THA 181.52

9.08• DPA -34.50 RAP 242.91 •CO 1.$917

PO CST TIN INJ Z LAT INJ 2 LONG

1045.6 .SS 1.40

4800.D 27.89 24D.12

618.1 -.28 344.04

4901.4 29.10 224.11

• 78.3 -3.13 331.64

4313.9 32.§E 201.•1

ORBIT DETERMINATION ACCURACY

ST 220.9 M 390.7 3D 7•.•

CRT -.662• CR• .9237 CDT -.5450

LEA 42•.9 NSA 154.Z SEA 29.•

EL1 421.8 [L£ 153.5 ALF 113.89

ARRIVAL DATE NOV 20 1970

122.87 [CC .2359• INC .0200 Vl 29.E34

264.76 RCA 91.42 APO 154.32 V2 35.150

335.71 ZAC 87.3• ETC 201.52 CLP -•.00

8.553 DPA -55.54 RAP 241.84 ECC 1.3568

PO C$T TIN INJ 2 LAT INJ E LONG

10•5.9 -.44 3.iS

4825.5 27.34 240.85

854.0 -1.50 344.01

4532.7 20.54 £19.11

705.8 -4,10 333.10

4253.7 51.63 197.19

CRBIT D•TERNINATION ACCURACY

3T 215.4 SR 383.0 •8 101.0

CRT -.6443 CR• .9552 C•T -.03•4

LEA 422.5 NSA 152.5 •3A 29.1

EL1 4II.3 EL2 152.0 ALF 113.07

LAUNCH DATE DEP 17 1970 FLIGHT TIN( 74.00 ARRIVAL DATE NOV 30 1970

HELiO(ENTRIC CONIC DISTANCE 194.D21

RL 150.36 LAL -.00 LOt. 353.69 VL t•.$•• GAb -7.32 AZL 89.84 HCA 65.42 8HA 124.03 [CC .24313 114(: .1599 Vl 29.934

tiP 107._• LAP .1i LOP 79.12 VP 57.526 GAP -1£.13 AZP li.66 TAL 203.85 TAP 289.2D RCA 95.50 APO 154.35 VZ 35.198

Re 47.461 _L .95 GP -15.49 ZAL 119.70 ZAP 13.04 [TS 54.63 ZAE 147.40 (TE 334.32 ZAC 9•.4? [TC 2•1.•5 CLP -9.3D
PLAM(TG¢ENTRIC CONIC

¢3 t0.439 VHL 4,$21 DLA -IS.IS RAL ••1.81 RAD •5•7.• VEL 11.909 PTH 2.12 VHP 8,OSO DPA -36.i4 RAP 244.25 ECC 1.33i4

LNCH AZNTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO C$T TIN INJ 2 LAT INJ 2 LONG

IG.O0 4 t7 19 1728.45 -5.Sl 12.U 62.42 117.81 4 56 7 1128.4 -1.01 4.02

90.00 12 _i 40 5394.71 •7.72 244._9 ••.85 83.97 13 53 55 4754.7 2•.59 235.80

100.00 S 40 25 1411.31 -0.74 I$4.70 01.76 11•.1D • 5 17 092.6 -2,•0 340.13

100.00 13 $4 15 S06S,ll 2•.04 •It.IMI 88,•7 •2.57 15 13 41 4405.• 27.70 214,31

110.OO • 3G 17 133t.31 -9.75 341.01 79.9• 122.93 • 52 33 73D.4 -5.34 334.70
110.00 15 tO 12 4794.71 32.10 201,U 88.01 7•,7• 1• 40 47 4194.0 3O.•O li2.•1

OIFFENENTIAL RRECTION8 MID-COURK EXECUTION ACCURACY ORBIT DETERI¢INATION ACCURACY

TOE .1111 TRA -.3701 TC3 .5•_ BAU 479• SGT 732.8 8DR 475.1 863 122.7 ST 203.3 SR 372.3 $$ 133.9

RIDE -.81_1 RRA -.0994 RC3 -.L_97• FAU .05873 RRT -.3784 RRF .4579 RTF -.6837 CRT -.•158 CR$ .H30 CST -.•790

FIDE .1313 IINA -.0115 F¢3-1.5358 DIMe E079 N 673.4 RL_IJ -.0754 215 .7120 LEA 418.3 NSA 150.5 881 31.7

DOE .3125 MA .38L_ DC3 .8573 F•P -308 •81 7•§.O _2 421.4 THA 159.06 EL1 39•.• EL2 150.4 ALF 111.89

LAUNCH OAT• •[P 17 1_?0

NI[II. IOC•NTR 1C CGNIC

•in. 190.3• LAL -.00

lip 107.7• LAP .1|
IK 41.123 _L •.lO

PLANETGCENTR IC CONIC

C3 19.410 VHL 4.400

LNCH AZNTH iNCH TIM(
90.00 4 7 57

00.00 11 34 4

IOG.O0 5 1_ 11
IO0.OG 14 • 31

110.00 • 14 _8

llO.O0 IS 2_ 43

FLIGHT TIM( 7•.00 ARRIVAL DATE DEC 2 1•T0

DISTANCE 200.824

353.69 VL L_,.S4O GAL -7.32 AZL 99._5 HCA •l.•S 8NA 1£5.09 ECC .23743 INC .5511 Vl 29.D$4

L_P _._1VP 37.457 GAP -11.L_ AZP •9.99 TN,. 205.15 TAP 293.7• RCA 95.36 APO 154.79 V2 35.179

GP -18.55 ZAL. 131.31 ZAP 210.50 ET• 49.94 ZAE 148.19 ET[ 332.73 ZAC 89.47 ETC 261.70 CLP -11.92

DLA -13.55 RAL 220.57 RAD •S87.8 VEL 11.899 P_H 2.11 VHP 7.577 DP4 -57.83 RAP 244.73 ECC 1.31•6

L-I TIN• INJ LAT INJ L_NG INJ RT AEC INJ AZMTH INJ TIM( leo CST TIN INJ E LAT INJ 2 LONG
17T|.lk_ -t.9t 15.18 •0.21 117.51 4 37 30 1172.8 -3.24 8.50

5£84._4 27.11 239.58 N.O0 01.57 14 2 10 4_0t.£ _5.•9 £30.99
lS53._• -8.09 354.t7 79.14 118.07 5 47 45 933.3 -4.18 350.37

5000.99 18.37 218,1• 85,77 80.18 15 £5 52 4401.0 ••.73 _09.74

13411.57 -10._7 _2.1_ 77.91 122.58 I 37 II 769.• -9.0D 358.4•

4717.5D 31.83 1t7.36, 14.11 ?l.17 18 45 41 4137.5 2.4• 1_NI.84

ORBIT DETERMINATION ACCUNACY

ST 191.1 M 558.0 •$ 17•.7

CRT -.5737 CR• .944• CST -.8792

LEA 415.5 NEA 148.4 SEA 34.4

EL1 377.7 EL2 148.4 ALF 110.29

DlPT•I_NTIAL C_IltlX:TIONI

• 0974 lrRA -.1142 TCl .6619 BAU .1997

IIDE -.••14 _ -.1040 RCl -.1515 FAU .0lffil9

• L_41 IrRA -.ONE FC3-1.7120 BliP £17|

DOE .2905 MA .5tH)2 2Cl .7101 FIMI -352

NID-COU_IM[ EXI[CUTIOI ACCURACY

8GT 747.4 8DR 491.6 8GI 137.7

NIT -.4189 W .S101RTF -.8949

994.4 RIr5 -._M?7 Rll .7303

SG1 788.1 _ 4_.3 THA 157.92

1854



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE I_P 1T 1970 FLIGHT TIN[ 78.00 ARRIVAL DATE DEC 4 19TO

I_LiOCENTI IC CONIC

IlL lS0.$0 LAL -.00

lip 10T.09 LAP .$4

IC $0.4ll GL 3.31

PLAN[TOCENTR I C CONIC

C3 10.010 V_L 4.513

LNCI4 AZNTH LNCH TIN[

IO.00 3 40 11

9O.OO It 43 31

1DO.D0 $ 4 31

SOO.OO 14 11 O

110.OO S 31 15

110.OO lS 31 31

Dl_NTi AL CallEC T|OMI

TOE .OISO TRA -.3311

-.8334 qlA -.13nP

F1E .111'O PllA -.0883

IDE .Nil IRA .$371

DISTANCE 107.617

LOL 333.10 VL 11.014 GAL -7.33 AZL 1t.40 HCA 91.88 INA

LOP 05.57 VP $7.S70 GAP -10.54 AlP I0.01 TAL lOI.31 TAP

GP -17.78 ZAL 158.81 ZAP 11.81 ETI 41.91 ZN[ 14§.11 ET[

TC3 .0871 BAU .11)94
-.41tl FAU .04_H_

FC_F-I .OLEO BEP 1_70

K3 .I018 FEP -4O3

|ll. Ot ECC .El•TO INC .S410 Vl EO.03A

II1.10 RCA 97.10 APO l||.D| Vl 3|.100

3,30.11 ZAC 14.34 ETC !11.0S CLP -14.•0

DLA -11.91 RAL 819.43 RAID 0107.8 VEL 11.832 PTH 2.10 VHP 7.135 DPA -$0.01 RAP E4S.O3 Ecc 1.30t4

L-! T|IE INJ LAT INJ lONG |NJ RT AJC INJ AZMTN INJ TIN[ PO CDT TIN INJ E LAT INJ t LONG

1010.71 -0.41 17/7t 78.40 117.14 4 19 41 llll.T -4.71 11.01

$8_0.1T N._ L"J4.07 83.4t 79.53 14 10 $7 4420.E •4.05 s'_.43

157S.11 -9.40 5SI.S7 T7.M 110.48 S 30 SS 975.8 -5.9O $5£.7R

4038.30 17.51 IlS.IT 13.1S 77.95 IS $5 11 4351.3 IS.IS £O5.41

1404.tl -IE,11 344.75 73.10 111.10 I 11 $7 105.0 -7.95 $38.33

4111.tl 30.1t 103.51 11.17 74.15 10 S0 50 4Oal.I ll.£i 105.00

MIO-COUR_ EXECUTION ACCURACY ONBIT D(TEJB41NATiON ACCURACY

IGT 759.0 IGR $11.0 1_3 154.0 ST 177.7 In SS9.0 00 L_1.7

IT -.4_01 mmr .3110 011 r -.T037 CRT -.5140 Clll .IHi_O CIT -.lSl•

I tSS.5 R_ -.1013 RI3 .7474 LSA 410.S NSA 140.4 $8A 31.li

IMPS 110.7 _ 4•5.4 THA 155.63 ELI 354.4 ELZ 140.0 ALF 1DS.•li

LAUNCH DATE IM[P 17 1970 FLIGHT TIN[ 9O.00 ARRIVAL DATE DEC • 1970

14E_ iOCILWTM I C CONIC

I_ 130.31 LAL -.GO

RP 107.07 LAP .T3

SiC St,Oil t4. 4.10

_TOCIMI_ i C C_NIC

C3 17.1tl VHL 4.131

AZNTH LNCH TIN[

10.00 3 St ST

DO.DO 1£ 55 L_

IO0.00 4 47 $3

IOO.O0 14 10 41

110.00 S 44 3t

110.OO IS IO Ii

DIITANC[ 014.516

LOL 353.03 VL 11.851 GAL -7.55 AZL 11.•7 HCA 95.11 SMA
LOP IHl.llO VIP ST.IMle GAP -9.51 AZP S0.07 TN. •07.58 TAP

GP -19.0e ZAL $34.17 ZAP •5.57 ET3 40.$4 ZAE 144.•0 ETE

111.95 ECC .•0303 INC .7319 Vl _3.034

_.09 RCA 91.14 APO 155.11 V£ 55.198
5_8.8_ ZAC 05.M [TC •01.09 CLP -17.41

DLA -10.1_ P_L 018.43 RAD 1317.7 V[L 11.805 PTH •.09 V_P 3.7•4 DPA -40.45 RAP £A5.14

b--Z TIN[ |NJ LAT INJ L_NG ]NJ RT AIC ZNJ AZMTH INJ TIN[ PO CST TIM gNJ • bAT

SN._J -9._0 10.4£ 7t.85 111.11 4 • 45 1L_JS.I -0.•0

SISl.4_ •5.55 L_0.11 31.14 77.L_i 14 19 18 4551.S _.$0

1410.71| -10.N 1.11 T1.S1 118.01 5 14 55 1010.7 -7.04

441TW.75 10.1L,_ £0_.4£ 80.84 75.90 15 41 4 4•77.8 •4.43

_4_1.1• -13.10 346.79 T4.7_ IE1.07 0 8 38 14•.1 -0.$1

_111.11 11.15 109.49 Tl.17 7•.1• 11 51 41 4018.1 L_i.lO
DIFFENDNT IAL _TIGN_

• 0140 TIA -.3_17 TC3 .7140 BAU .2017

-.1114 IU -.1110 NC_ -.4_t3 FAU .04710

_D[ .$411 FIA -.tries FCS-£.L_JO lip £311

• D[ .1_1t Ilia .3470 KS .8_0 FSP -4Sl

• CC 1.•057

INJ •

IS. 7£

I_t.ll

359.10

201 .$1

340.S•

181 ._4J

_IJIT D[TE_NINATiON ACCURACY

ST 1t4.0 M SII.T $8 171.0

CRT -.4107 C_I .9575 CIT -.013_

LSA 400.4 i 14S.0 IkSA SI.7

EL1 5•0.5 [_ 145.4 ALF 105.73

NID-C_UOW[ EXECUTION ACCURACY

IGT 711.4 IGR 537.3 8GS 173.E

RRT -.5010 W .t_07 RT_ -.70£5

DGII £31.0 _ -.1101 R15 .7641

I01 03•.5 SG_ 4•8.E THA 15E.05

LAUNCH DATE 8EP 17 1070 FLIGHT TIN[ 80.00 ARRIVAL DATE DEC I 1970

HELIOCENTIiIC CONIC

liL 110.30 LAL *.00

MP IOY.M LAP .0t

RC 53.010 G_ S.IS

PLANETOCENTEIC CONIC

C3 17.413 K 4.178

LNCH AZm LNCN TINE

DO.DO S 14 44

OO.OO 15 3 •1

lOO.OO 4 S1 55

100.00 14 tO 51

lID.DO 5 _Od_

110.O0 15 41 34

DISTANCE lll.159

LO_ SSS.II VL EI.ISS GAL -7.54 AZL $9.08 HCA 11.54 _NA 107.75 ECC ._1711 INC .0£48 VI 11.034

LOP I_.DA VP 57.777 GAP -8.71 AZP I0.$S TAL 000.7E TAP 507.0t RCA 100.01 APO 155.49 V• 3S.•O•

GP -!0.4§ ZAL 155.58 ZAP EI.55 [TS $9.1t Z/_ 145.51 ET[ 3EI.4S ZAC 01.07 ET¢ £01.10 CLP -00.$7

OLA -0.50 RAL 017.57 RAD 6507.7 VEL 11.785 PTH •.00 VHP 1.544 DPA -41.9O RAP 045.00

L-I TIN[ INJ _AT INJ LONG INJ RT ASC ZNJ AZNTH INJ TIN[ PO CST TIN INJ E LAT

1013.75 -11.31 •5.11 75.19 116.15 $ 40 30 1315.7 -7.71
SOIS.04 14.51 t•S.t0 79.11 75.$7 14 E0 1S _405.0 ••.•7

1114.74 -10.S• 4.44 7S.07 117.45 4 5040 1014.7 -8.55

4819.11 •S.lO 105.31 78.85 74.01 15 49 10 4010.3 •$.13
1410.Yl -14.97 341.15 T_.55 1•1.10 5 5S 11 180.7 -10.T4

4570.07 11.48 115.87 77.73 TO.•5 17 E 50 3176.1 •5.95

Oi FFEM[NT I AL C_m_CTIONI

TD[ .0530 1RA -.SIS$ TCS .7SI0 IAU .0170

ROE -.80e@ RRA -.1841 RCS -.5530 FAU .03100

FOE .411_ FRA -.137_ FCS-£.STDA I_P _5•

80[ .•ISS IRA .$390 BCS .9131 FSP -511

NID-COURIM[EXECUTICN ACCURACY

IGT 7t1.• 8GI 5@l.S 803 105.7

|T -.S310l .17|1 01_ -.7119

• 31.711_1 -.1314 013 .7810

801 •IS.7 _ 431.9 THA 140.70

Ecc 1.•87£

INJ • LONG

1•.44

lil.Ol

557.08

107.43

34•.40

177.•4

ORBIT DET[NI41NATION ACCURACY

ST 151.4 M •11.0 S0 3•0.0

CRT -.S•4S CR$ .l_ll CIT -.5407

LSA 430.1 N_A 144.1 03A 39.•

ELI •_4.0 EL_ 140.5 ALF 10_.57

LAUNCH DATE IMEP 17 1070 FLIGHT TIIE 14.10 ARRIVAL DATE D[C 10 1970

_.1. IOCENT_ lC CONIC

m. 110.It LAL -.00
RP 107.01 LAP 1.10

K IS.Ill I_ 7.10

PLAJ_:TOC•)ITN ! C CONIC

C_l 17._J41 _ 4.110

UKN ADrlH I.NCN TIN[

DO.DO £3144

DO.DO 13 13 40

IOO.OO 4 10 41

100.00 14 31 17

110.00 5 $7

IIO.OO IS 14 •

DISTANCE117.104

L_L 3SS.II V_ IT.OIO GAL -7.SS AZL ll.ll H CA 101.58 8NA

LOP 15.17 V_ $7.110 GAP -7.IS AZP 10.11 TAL 209.78 TAP

GP 011.05 ZAL. IS@.4£ ZAP $1.78 k'_8 57.14 ZA[ 14•.87 ETE

1_8.40 ECC .•110£ INC 1.1L_0 Vl •li.lS4

$11.55 RCA 101.•5 APO 155.T0 V• 35.•14

S_.00 ZAC 80.11 ETC £01.0T CLP -£3.50

DLA "4.87 _4L 131.85 RND ISI?.7 V_L 11.716 PTH •.08 VHP 5._ DPA -43.45 RAP _L4.14 ECC 1.•107

L-! TII_ IMJ LAT lNJ LONG INJ RT _ INJ AZMTH INJ TINE PO CST TIN INJ E LAT INJ £ LONG

llll.d_ -l•._l 21.11 74.13 115.49 S SI •7 13_.5 -0.•5 10.££

_S.¢m 11.43 111.17 7T.41 75.13 14 $7 31 4455.7 _0.07 •14.17

$710.05 -13.73 7.10 74.14 110.01 4 45 10 1110.7 -IO.DA .•7

471.74 14.48 113.SS 77.14 7•.11 13 $740 41E_.7 EI.I3 11)3.70
13•0.47 -1•.35 $51.10 7_.17 110.45 5 4• 53 1_0.5 -10.19 344.$1

45•5.11 _I',11 11_.45 71.0_ _.55 17 9 •0 3t_5.7 14.1• 174.70

GRBIT DE_INATION ACCURACY

ST 140.0 M •$1.0 00 S0O.O

C_T -.DII0 CR$ .940t CST -.3719

L_A 40•.S N_A 140.7 05A 30.4

EL1 _5•.S [LE IS9.1 ALF _4.4li

DIFYl_t[NTi_ C,aIKCT IGN_

1_ .0104 T_A -.•51;4 T¢3 .7445 _ .Ills

RD[ -.11_N) ORA -.SIN IIC3 -.830t F_U .OSlI5

• |410 _IA -.1_O FC_-£.0533 BIP !_55

10[ .lYlS IRA ._411 IC3 .1710 FSP -571

NID-COUlIS[ EXECUTION ACCUP.ACY

IIGT 757.11 IIGn IO_.3 IIG3 £14.7

RRT -._ _F .7137 MTF -.l_l

161 11t.0 _ -.1510 RSS .7940

0G1 111.0 _ 444.4 THA 140.54

115|



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DAT• I_P 17 SlTO FLIGHT TIN[ I$.OO ARRIVAL DATE DEC 1£ 1970

_ELiOC•NTRIC CONIC DISTANCE 214.Dt•

Rb liD.It LAb -.00 LOL I$1.D9 Vb t7.1§3 GAb -7,$• AZt. 88.U HCA 104.81 Jl4A In. SO ECC .20757 INC s.llSR Vl £9.134

IP lOT.SO LAP 1.88 LOP 98.51 VP $7.•15 GAP -Y.tt AZP 10._4 TAb SIO.7S TAP SIS.IS RCA 10£.10 APO ISS.90 VR $S.t££

RC ST.4ll GL 0.73 GP -|1.7• EAL 117.|7 ZAP IS,tl [Ti 34.17 ZAE 14t.$0 [T[ 3t0.$5 ZAC ?I,3R [TC £•1.78 CLp -£I.8£

PLAN[TOC•NTII ! C CONIC

C5 IS.?IS Vt_ 4.094 DLA -t.IR •/d. |ll.t• RAD •5•7.7 VEL 21.7SS PTH t.O7 VHP S,ITS DPA -4S.11 RAP Z43.94 ECC 1.£738

AZMTH bNCH TIN• L-1 TIME INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIN• PO CST TIM INJ • bAT INJ R LONG

90.00 • 43 33 8018.00 -I4.1I L_.O5 71.•7 114,71 3 17 S 141£.0 -1D.74 g•.O7

90.00 13 t4 82 4•?•,13 I_.|• PSI.IS 7•,11 78.03 14 47 tO 4178.1 19.R• •SO.41

IN.O0 4 t 87 1717.47 -13.1• •.iS 71.49 llR.O7 4 31 45 lSS7.S -11.94 •.94

IN.O0 14 48 9 4707.90 81.30 1•7.•1 75.73 70.78 14 • 37 4107.• £0.43 IN.El

110.00 S S G SIRS.It -17.74 Ill.S4 78.07 11•.71 S I1 8 9QI.3 -13.il _44.8£

I10.OO 18 I 39 447•.81 N.02 IT•._D 74.58 R7.01 17 14 3• 9978.8 L_.RI 171.M

01plr_RENTIAL CCItlECTICN8 MID-COURSE EXECUTION ACCURACY ORSIT D[TERNINATION ACCURACY

TIE .0t43 1RA -._89 TC$ .7570 •AU .t347 8IT 75t.7 8CAI •_J.4 843 t1•.7 ST |33.S JR 813.6 88 430.3

ND[ -.I481t liMA -.I1H)I ItCI -.?Zl8 FAU .0815• IIRT -.$887 NNF .779• RTF -.4••t CNT .OO4H) CN8 .I17I CDT -.331J

FOE .8309 FRA -.80_t FC3-3.18II •IMP tSlHI _ _,8 R_ -.1103 813 .Ills IDA 4•3.7 NJA 144.8 88A 38.0

liO[ .1488 mllA .33114 •C3 1.047R IrlMP -_lO 8GI D•_.I 8G_ 447.3 THA :41.IS IrLS t13.• IrL2 133.5 AU r 1•.60

LAUNCH DATE I_P IT |IT• FLIGHT TINE 88.00 ARRIVAL DAT• DEC 14 IITO

N[LIOC•NTRIC C.OII C

IlL S30.1Hi LAL -.00

liP lOT.S7 bAP 1.4S
Re S9._W ¢,b IO.IW

PL.ANETOCI[NIM 1C CONIC

C5 I8.33• V_ 4.018

LNCH AZIITH LJICH TIME

8O.OO • 89 9

9O.OO I_l II M

SOD.DO 3 411 18

100.00 14 19 10

110.00 4 II I_1

110.OO I8 tO N

D ! FFENgMT IAL GQNligCT lilt

TOt .0lID 11tA -.NTI T¢1 .741_1 IL4U .t493
NIt -.tON IRA -.I4Y9 RCI -.88t7 FAU .D_95

FD[ .7700 FRA -.IM4t irc3-3.SOI8 98P t71•

Ill .IIIR liRA .33•1 •CI l.lOO7 Flip -747

DISTANCE 841.5Z8

L_L 135.88 Vl. L_.L_IS GAL -7.58 AZL 1_.4f HCA 108.05 M4A

LIP 101.74 VP 17.999 GAP "4.Sl AZP 00.47 TAL t11.$3 TAP
GP -IS.IS ZN. 117._ ZAP 99.•8 ET8 18.74 ZA[ 141.7D ETE

1_9.N [CC .t037• INC 1.3•88 Vl L5.134

I1•.87 RCA 105.t4 APO ISI.OT V• _S.••9

114.9_ ZAC T8.48 ETC L_l.13 CbP -_0.34

DLA -I.48 PJU. •ll.O0 RAD •_1,7.7 V•L 11.745 PTH t.O7 VHP I._J8 DPA -4D.IT RAP •4t.I8 •CC 1.•7_4

b-I TIME INJ _AT INJ L_NG INJ RT AIC INJ AZNTH INJ TIME P• CIT TIN IN_ R bAT INJ • LGNG

80_8.N -19.•1 It.C_ T_.S8 111.•1 3 3 3t 14R_.3 -It.t4 •3.OR

49_.10 tt.N 814.N 73.0_ TO.U 14 $7 34 4_L_.1 IS.t• L_.I7

tDO0.tt -18.97 it.N 75.1• 119.t4 4 18 57 I_OS.1 -13.03 S.S9

4_4.4• I_.OS 194.43 74.D_ 89.89 IS IS 4 4094.5 1•.04 188.93

l_O_.lt -I•.14 ISS.N 71.7t 118.89 S 20 D 1003.1 -lS.14 $49.13
44_9._ _4.78 17•.1t /_.4• •S._D 17 24 18 5_L_.• •1.•1 IN.T•

NID-COURRI[ EXECUTION ACCURACY OR•IT DETERNXNATION ACCURACY
_GT 7_J.4 8Cd_ 71•.1 8G3 L_SS.5 ST 1••.4 M tN.• IS 315.1

mY -._O71 RR_ .0IJ_J RTI r -.IHII_D CRT .1TSO CRI .I8_ CIT -.8837

1_8 IO_I.S RI_ -.l&48 R13 .8374 LSA SIR.O N_A 144.4 8SA 99_4

8GI •L_,| SG• 4SS.7 THA 136.19 ELI 171.D EL• 1•4.1 ALF 73.30

LaUNCN DATE 8[P 17 1970 FLIGHT TIN• 80.00 ARRIVAL DATE DEC 16 1t70

UELIC_ENTIIC CONIC DilTANCE t4R.O0_
IL 130.31 hAL -.00 LOL 393.19 Vb t7,_O| GAL -7.11 AZL N.•O HCA 111.•8 GHA 1_0.14 ECC .•0040 INC 1.7457 Vl L_.034

RP 807.93 LAP 1._8 LOP SOl.DO VP 1•,Oil GAP -5.04 AZP N.S3 TAL tl•.4O TAP 3•3.98 RCA 104.0_ APO Ill.t• Vt 3S.•lS

IK 41.348 f,L il.T3 $P -_7.70 ZAL 138.99 ZAP 4t.84 [T| _0.47 ZAE 141.•0 ETE 31•.86 ZAC 74.40 [TC £61.4£ CLP -34.09

I_ANETOCENTMIC CONIC

CD SR.4|O VIII. 4.03• DbA -I.T7 RAL tlS._4 LAO •_JY.T V_L 11.73• PTH •.07 VHP 3.1_4 DPA -48.7• RAP _4t.40 [CC |.•70_

LNCH AZN_4 LNCN TIN[ b-| TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIN[ P• CRT TIM INJ • LAT INJ • LONG

8•.OR 8 11 8_ 8511.48 -11.00 19.18 1_J.48 113.00 • l0 4£ 1513.5 -13.73 _8.0•

90.00 13 47 18 4047. ee 18.78 tl0.N 74.It •9.31 IS I •3 4_47.• 16.79 Lq_J.SI

IN.O• 5 IS 99 1831.lT -17.N 11.14 73.04 114.31 4 4 53 1•93.7 -I4.S• 8.9_

100.00 13 • N 4_.19 N.TO IIt.N 75.80 i7.fl II •8 i 4OOt.t 1T.59 883.7•

110.00 4 48 tt IMO.01 -80.99 199.$4 71.71 tIT.IS S O 47 1048.0 -11.13 591.58

I10.00 SO I• _4 4_N_._J Lv$.37 lY_.17 _t.S@ Ikl.l• 17 38 99 17it.7 19.73 IR5.13

OlFlq_ENTIA_ CC_CTi_t8 NID-COURI_ •XECUTION ACCURACY ORBIT DETERNINATION ACCURACY

T_ .OSt? TRA -.tl_T TC3 .7038 iAU .tile I_T 709.1 N 789.7 JGI £91.8 ST ltD.• M IlO.I 88 384.0

i_ -.Oel_ RMA -.lies RC3 -.!_08 FAU .0_7 _ *._O_OW .DIS7 RTI r -.6501 CRT .4•14 CR8 .73_8 CDT -.L'O_S
FOE .•Lql4 FMA -.•?_8FC&-3.8IO7 88P t9_7 8CAI $MI.7 _ -.I•I_S R13 .lSl_ L_A 5R1.9 lISA 144.I SIA 34.1

.04MID BIIA .$393 IMP3 I.ll_O FRP -811 •GI •I•.O _ 44M1.• THA 1•9.97 ELI 147.3 _ 03.£ ALF 50.50

LAKN DATE 8_P 17 88_O FLIGHT TIME !_.00 ARRIVAL DATE D[C 11 1970

HELIOCENTRIC C_MIC

RL 130.89 LAL -.00

IP 107.3| LAP 1./1
K tI.ISS _. 11.33

PL3d_TC_[NTN I C C_NIC

C5 II._S4 VHb 4.044

LNOq AZWTH INCH TIME

OR.D0 • • 94

00.OO 11 39 10

1OR.OR I 8_ 41

IOO.OO IS 8I 1

11O.OO 4 It 14

I10.OO 18 N IS

DI FT[N[NT I AL ccnn_TIONO

TIE .0114 111A 0.1_80 TCl ._401 8_U .L_77

NO[ -.Ol?? NNA -.SIN il¢li-I.Odi01 FAt) .0774•

FIE 1.0070 FRA -._8 FC_.4.0g_l _ L_HIO

BO[ .O_IO IRA ._41Y KI I._M4 FRP -811

DIITANCE L_4.891

L_. 19].1H) VL tT._4 GAL -7.99 AZL 89.G_ HCA 114.98 8NA 1_O._i •CC .1•754

LOP IN.I_ VlP 99.10_1 GAP -S.19 AZP tO.•_ TAL £1S.CHI TAP 187.58 MCA 104.77

GP -89.8| ZAL 199.99 ZAP d_J.lO ET8 _.S• ZA[ 140.S4 ET[ _K_.48 ZAC 78.14

INC S.gM_3 Vl L'9.R34

APO 1_i.lS V• 35.t40

ETC L_JI.I£ CLP -30.09

DLA -.Ot RAL £1S._J RAD 1_17.7 V[L 11.799 PTH £.07 VI4P 4.014 DPA -S0.M RAP L_0.44 •CC 1.£1_1

L-I TIME INJ LAT INJ LONG INJ RT AJC INJ AZMTH INJ TIME PO C_T TIN INJ • LAT INJ • LONG
t183.80 -18.99 99.4_ 73.89 111.99 t 99 90 ISIS.8 -1S.8• _I.lS

44111.07 18.44 807.17 7_.89 M.tt IS 10 18 4_11.1 19.31 L_O.t9

IJ_.8t -It._ 18.70 _._4 IIS.L_J I IS 87 130_.3 -II.Ol 11.47

418.81 19.41 187.1_ T_._J 89.01 14 99 58 9930.8 ll. IO IN.I1

1_O,OS -81.•1 I.L_ 71.04 ll@._ 5 0 4 1090.1 -18.1• 3S4.IR

4389.1W •1.90 170.11 75.97 •_l.IS 17 41 99 1_.8 18.•1 IM.£3

NID-COUI_M[ •XECUTICN ACCURACY GRBIT KTENNINATION ACCORACY

89T 07_.8 8¢41 •T_.• 8GI 110.0 ST ltO.5 M 78.1 IS RST.S

-.SILOS Ill r .t_4_ MTF -.Jill CMT .7877 CRll .L_43 CIT -.11)81

1|M.7 _ -.141_ It11 .88•• LJJA IJlD.• M_A 144.1 IDA 31.S

8GI _•1.8 89• 41_.t THA IL_.DD ELI 245.3 IrL8 4•.0 ALF •l.l_l



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

L&UNCH DATE SIP 17 19T0 FLIGHT TIRE 94.00 ARRIVAL DATE DEC ZO 1970

HELIOCENTRIC CONIC DIOTANC[ tlll.lY4

RL liD.It LAL -.00 LOL ISI.SI VL t7.414 GAL -?.SI AZL $1.00 KA 117.7S IliA ISO.tl [CC .IISDI IK £.204S Vl _R.i34

IF 10T.I8 LAP I.ll LOP Ill.iT VP $11,141 GAP -4._1 AZP II.Ol TAL IIS.lO TAP SOl.311 RCA 105.37 APO lSl.4I VR II.t4S

RC OS.4031 fH. 14.99 GP -]R.tS ZAL SIR.SO ZAP ll.lS IT8 N.40 ZAI[ SIR.74 [T Ir S01.57 ZAC GO.7 p IrTC RIO.74 CLP -4£.34
PLANETOCENTO 1C CONIC

CS Ill.SO4 _ 4.044 DLA 1.69 RAL SIS.SO RIO OIST.T VEL 11.73tl PTH t.07 VHP 4.TtR OPA -52.$1 RAP £Stl.R! ECC S.lelillS

131CH AZNTH LNCH TIN[ L-I TIN[ |NJ LAT INJ LONG |NJ RT AIIC INJ AZNTH INJ TIN[ PO COT TIN INJ t LAT INJ E LONG
90.00 I 49 49 £RII.ST -IS.OR 41.80 Y4.St 110.77 I L_ 49 Sill.7 -ll.II 34.41

SO.O0 14 IR 11 47S0.E0 17.04 L_4.Z4 T_.43 67.04 11 _ 10 4SSR.t IS.7R 197.07

IQO.O0 3 I1 $7 1914.77 -!0.$7 tl.0| TI.71 111.00 S 44 R SSS4.J -17.49 14.16
SO0.O0 IS 35 I_1 4490.M 10.00 184.6£ _.00 tlI.T3 10 4e _ g41£9.S 14.17 177.17

110.00 4 _1 90 I_JS.SS -L_.I_I 4._ _.4ti 115.77 4 SO $5 1115.5 -1R.6£ 3SO.TO
110.00 111 IHt IS 4801.$S SO.IT SOT.IT 71.10 1_.00 |7 Sl I_ I41R1.$ 10.R7 leO.Ill

OI_TI_ _CTI_

l.tN FllA -.IION FCJ-4.3400 BlIP I11tl

EO[ .N34 BOA .1114 BC_ I._St FDP -999

LAUNCH DATE IH[P 17 1970

Ol_ _C_i_ ACCU£ACy _IT _I_TION ACCURACY

8GT LqO.7 Mil _.8 _ ]41.8 ST 114.0 M OS.S SS TSt.O

-._ _ .0|1|| RTF -.14_ COT .81t_ COS -.MIINI CDT -.£SSS

1|]4.3 _ -.In3 ll3 ._ _A _S.0 _ 144.1 IRA _8.8

8GI 1040.1 N 499.4 THA 114.95 ELI 1S7.7 [1_ 40.9 ALF 33.18

FLIGHT TIN[ Im.O0 ARRIVAL DATE DEC _ SllTO

HELIOCENTRIC _IC DIDT_ NY.0m

8L 110.90 _ -.m _ 393._ _ _.4tl _ -7.31 _ 07._ _ ltl._ _ 111._ ECC .1R_7 1_ £.4101

RP SOY.IS LAP O.ll LOP 114.71 VP 90.1_ GAP -3.ST _ 9t.t; T_ t14.03 TAP SSt._ _A 105.80 A_ I_.S£
OC lY.41m GI. 11.74 GP -$4.74 ZAL IN._HI ZAP St.OI [TO Z4.04 ZA[ IN.TJ [T[ N.•O ZAC IT.IS ETC L_10.£7

PLSUETOCI[Nlll / C CONIC

C3 16.418 VHL 4.OIl DLA 3.411 RAL L_S.07 P-40 _107.7 V[L ll._J9 PTH £.OT VHP 4.SRO DPA -S4.SR RAP L'JS.INI [CC Io£TOZ
_ _H TIN[ L-I TIN[ IN LAT |NJ _ 1_ IT _ INJ _ INJ TIN[ _ CDT TIN INJ • LAT INJ •

gO.00 I 37 90 _S._ -tl._ 4S.SO 74.07 109.44 • IS _ t0TS.S -10.10 37.04

SO.O0 14 L_I 10 4TOg.|O |S,lY I_O.g4 rJ.4| 041.OS IS 4I Z4 4101.1 1•.•1 IO3.B8

SO0._ S 0 ]4 8807.07 -•S.IHI _J.Sl 74.48 110.T7 3 ]4 • 1400.0 -10.07 17.OR

SOO._ IS _ _ _7.01 14.93 Ill.S? _.N _.74 17 0 SO 3047.9 13._ IT4.ST

110.00 4 St _1 STIle.T7 -_II.IS ?.01 T$.t7 114.47 4 41 1S Ill_.O o•1.14 3S0.ti_

110.00 1t II M 41P_IIS.I_ It.OR IM,N YI.I_ II.O0 II • 0 31145.9 IS.00 1III.03

OI_IK _TIN NID-C,.OLmM[ _1_ ACCURACY _IT _I_TION ACCURACY

.lOgO _ -.101_1 _S.L_4t FAU .OIHMt IOIT -.404£ _ .l_qt4 RTI r -.41T9 CRT .814• CRS -.1_44 COT -.S$4D

F1D[ 1o410_ I_IA -.SI_ FC3-4o_O_O lISP 3111_ _ StlSoO _ -o_| MIS .01_ LSA 8SI.M MMA 147.1 IDA •S.S

.t|Lql lIMA ._HIS7 IIC3 1.3309 FtP -1041 8G1 |0117.3 _ I|T.T THA IOII.•S ELI L_4.R EL• 94.1 ALF $3.1£

Vl L_I).I34
V• 35._49

CLP -44.84

LAUNCH DATE R_P IT SSTO

HELIOCENTRIC CONIC

RL 110.3¢1 LAL -.00

RID 107.10 LAP R.ES

11¢ IH).RO0 GL 1R.SR

PLAI_TOCLrNTO I C CONIC

C3 SR.SSO VH_ 4._4_

LNCH _ INCH TIN[

IIO.O0 I •S _L_

SO.O0 14 4R 13

SO0.O0 R 49 83

$00.00 |l| S 4

110._ 4 3 10

SSO._ 17 3 37

FLIGHT TIN[ 9R.O0 ARRIVAL DATE DEC •4 tJYO

DISTANCE 174.4_1

LC_ SIS.SO VL tT.4R7 GAb -7._0 AZL 8T.t7 NCA 114.t$ SNA 151.45 [CC .1R117 INC £.7£10 Vl R9._$4

LOP 117.R_ VP 38.803 GAP -S.SR AZP SI.SS TAL _14.SS TAP $_I.SR RCA ICHi.$S APO St_.IS V£ SS.RS$

GP -17.$S ZAL 117.9I ZAP SO.4S ETI 81.40 ZAE IS7.4S ETE L_I_.SR ZAC ¢i4.45 ETC •10._ CLP -SO.IS

DLA 5.$7 RAL tie.IT MAD SLOT.7 VI[L 11.741 PTH t.07 IMP 4.410 DPA -SO.S4 NAP •30.1• ECC 1.£7£4

L-| TIN[ INJ LAT INJ _ INJ liT A_C |NJ AZNTH INJ TIN[ PO COT TIM INJ £ LAT INJ £

L_]4.St -_.tR 4S.SO TS.01 107.1)4 t 4 _7 1734.S -SR.D£ 41.14

4eSO.£O 14.03 197.0I T$.YS OI.lS 15 $0 4S 40SO.Z SO.SO 1110.110

80_1.74 -15.811 I_1.04 75,]4 109.£8 S tS 47 14GO.7 -£0.41 £S._O

4_._ 14.99 178.47 TS.tO OS.B3 l? 14 _0 $701.8 11.36 171.17

111_t.33 01_.01 10.1_ ?4.SO 11S.01 4 IS 5£ 1_£.S -1_£._41 £._tl

4190.90 17._ l_.ll 71.81 10.10 ll IS $7 _.O 13.47 Ill.47
DI_TIAL _¢TIM

S.SOS41 FIIA -._£0_ Irc3-..4.8743 BlIP

• SO B .S?_ K3 1.4101 Flip -1147

LAUNCH DATE WISP 17 1070

_i_lC _IC

S_._ _ -._

RP IO7.40 LAP R._9
71.740 _ RO.IS

_T_IC CONIC

C3 10.710 VHL 4.0BS

LNCH AZI4TH INCH TIN[

DO.O0 S IS 90

RO.O0 14 90 48

100.00 • M IR

1_._ 10 111 4,11

110.00 S ]4 JR

Nl_ _I_ _Y _iT _I_TION ACCURACY
_T ]47.0 Nil I|M.S M3 _.3 ST IH.R M R83.| 88 ITS.0

lit -._J04 _IF .gOSl MTF -.tilt CRT .7571 CRS -.1711 ClT -.177£

110_.0 I_ -.MID £1_ .IM37 I.SA 017.0 I_A 144.3 I_A £3.0

8G tl 11£_.0 _ _.0 THA 90.30 ELl _i)4.7 EL_ 1_.$ ALF G,S.43

FLIGHT TIN[ 100.00 ARRIVAL DATE DEC 2/i 1970

DIOTANCE I_0. O/_J

LOt. SI3.1H) VL £7.511 GAl. -7.t? AZL I_.IM i¢CA 1•7.47 8NA lOS.S1 ECC .|_S !_ $.015I Vl L_.Q34

LOP lt1.•1 VII M.£1_l GAP -t.IM AZP S_.04 TAL tI4.SM TAP _4£.04 _ lOG.MS APO 11¢_.I7 V£ SS.£SS

GP -90.N ZAL 137.1_ ZAP _J.ll [TO IO.SO ZAE t31.8Y [TIE •IM.OI ZA¢ 01.R4 ETC •SO.DO CLP -5_.61)

DLA 7.14 ilAL tlI.N _ 1_lY.Y _ 11.713 PTH •.Ol VI4P 4.M DPA -90.90 RAP I_S.74

L-! TIN[ IN _T !_ _ INJ IT ARC INJ _ INJ TIN[ _ _T TIN INJ • LAT

_.14 -_._ IS._ 77,t7 lO_._l t $3 _ 179¢1.1 -•1.07

41H_.IM If.SO 194.33 74.]PJ tkl.3S 11 IS I_ 390,1.9 0.84

tieR.TO -_.$7 _.8t _._ 10T.SO 3 |3 _ S_.i -•1.93

4,1k1_.47 13.37 $79.]4 TO.MS _.01 |7 29 • 3741.S 0.G4

l_.7S -_.31 13._ 7|._ 111._! 4 _ 44 1284.7 -_.•1
110.00 17 17 0 41S3.•S |S._

DI_I_ _T_

.S_ _ -.IMIII$ T¢3 .101£ _ .3_

• £1 _ -.S1'1_ IIC3--1.4_ FAt/ ._Stt

|.71'O£ FMA -.Lqm_ F¢3-4.?071| _ 31118

• •7117 _ ._104 KS S.SO_l IrlNt -|107

190.S1 78.141 59.3¢1 18 _

ECC S.•YS0

INJ •

41.51

107.41

S .DO

SIlS.S 11.78 lS£._

_IT _|_TION ACCURACY

lit £07.0 8M 31_.1 SS 943.7

C3_T .8•48 CIt$ -.987D CST -.7387

LDA 11_S.1 i_A 144.S IDA £1.tl
ELl 41•.R ELE 105.9 ALF 13.IQ

ul0-c0um_ EXECUTION _URACY

868 1407.0 lid -.OSS1 1113 .RSI_

861 110_.3 Me I33.5 THA 90.$9
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE 8£P 1T 1970 FLIGHT TIM( 102.00 ARRIVAL DATE DEC 28 1970

HELIOCENTRIC CONIC

RL 1SO.Sl LAL -.DO

RP 107.48 LAP 2.53

RC 73.903 6L 22.81

PLAN(TOCENTRI¢ CONIC

C8 17.050 Vt,IL 4.189

LNCH AZNTH LNCH 71NE

90.00 1 I 12

90.00 15 17 0

100.00 2 29 59

lO0.OO 18 33 54

110.OO 3 45 20

110.00 17 52 £

DIFFERENTIAL r..GRNIECTION8

TOE .1840 TItA -.3845

ROE .3488 RRA -.1835

1.917$ FRA -.ISIS

00( .8854 ORA .4013

DISTANCE 987.485

LOL 353.89 YL 97.530 GAL -7.22 AZL 88.87 HCA 150.71 8NA

LOP 1t4.45 VP 58.858 SAP -2.30 AZP 9t.17 TAL 214.$6 TAP

GP -49,87 ZAL |38.$9 ZAP 89.74 (T8 15.43 ZA£ 153.98 (TE

131.74 ECC .18832 INC 3.53Z4 Vl 29.834

345.37 RCA 108.93 APO 158.55 V2 35.257

281.08 ZAC 59.80 ETC 258.21 CLP -61.97

LAUNCH DATE 8EP 17 1970

DLA 9.09 RA_ 217.58 RAD i587.7 VEL 11.78S PTH 2.08 VHP 4.368 DPA -80.11 RAP 220.T0 ECC 1.2804

L-! TIM( INJ LAT INJ LONG |NJ fit ARC INJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

2482.88 -24.71 5?.83 78.98 104.28 I 42 15 1889.T -22.51 49.85

4535.34 10.44 190.1r_ 75.28 83.80 18 32 35 5835.5 7.01 184.12

2185.99 -2§.80 57.18 78.88 105.$5 3 3 25 1586.0 -25.40 29.18

4287.24 11.84 172.15 74.74 82.27 17 45 21 3487.2 7.84 185.45

1940.80 -28.$8 17.52 77.65 109.44 4 17 41 1340.8 -25.76 9.58

4105.19 14.28 155.01 75.20 58.$1 16 40 28 5505.2 10.02 150.30

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION AEEU_ACY

TC3 .0127 BAU .3827 8GT 583.E 8CAt 1418.9 883 404.0 ST 275.1 8R 490.4 SS 1008.0

flC3-1.5910 FAU .09129 RRT .2684 _ .9647 RTF .2860 CRT .8952 ERR -.9943 CST -.M88

FC3-4.8352 BSP 4288 _ 1529.6 _ .0173 R13 .9650 LSA 1143.2 MSA 144.5 SSA 19.4

8C3 1.5911FSP -1228 SG1 1428.5 882 539.0 THA 82.90 EL1 551.6 EL2 109.0 ALF 62.16

H£LZOCENTR[C CONIC

RL 180.38 LAL -.00
RP 107.48 LAP t.15

RC 78.087 G4. 24.1M

PLAN[TOCENTRIC CONIC

C3 17.431 _ 4.177

LNCH AZNTH LNCH TIRE

O0.O0 0 40 21

90.00 1S 37 11

100.08 t 15 17

100.00 18 St X

110.00 3 _ 11

110.OO 17 48 _1
DIFFEI_NT|AL CORtI[CTI0_

• t4ffR TItA -.38SR
RDE .44S8 lIRA -.1481

IrOt £.0435 FRA -.Lb015

BO_ .5078 MA .41M

FLIGHT TIM( 104.00 ARRZVAL DATE DEC 50 1970

DISTANCE Z93.m

L_L 353.89 VL 27.549 GAL -7.17 AZL 86.32 HCA 133.95 SNA
tOP 127.70 VP 38.947 GAP -1.79 AZP 9_.58 TAL 214.65 TAP

6P -45.38 ZAL 135.25 ZAP 74.36 ET$ 11.91 ZAE 131.79 ETE

131.82 [CC .18721 INC 3.8818 Vl 29.634

348.60 RCA 107.14 APO 156.50 V2 35.258

275.25 ZAC 55.90 ETC 257.30 CLP -87.44

DLA 11.13 RAL £18.S0 RAiD 8587.7 VEL 11.783 PTH Z.08 VHP 4.382 DPA -61.88 RAP 215.08 £CC 1.ZSTZ

L-I TIM( INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LON;

2335.00 -25.85 82.83 81.04 102.02 I 30 $6 1935.0 -23.92 54.68

4473.74 8.78 187.37 78.52 62.9G 18 51 45 3873.7 5.06 180.64

_$4.33 -28.97 41.9_ 80.77 103.41 2 52 51 1654.6 -24.86 33.78

42:_R.34 9.79 llS.M 75.87 81.81 18 3 28 3628.3 5.92 182.20
_001.48 -29.98 21.78 79.83 107.24 4 9 53 1401.5 -27.33 13.57

4035.28 12.49 154.05 74.38 57.92 18 58 7 3455.3 8.18 147.82

MID-COURSE EXI[CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY
TC3 -.1701 8AU .3888 8ST 649.8 SGR 1527.8 $83 402.S ST 3?0.5 _R 616.1 SS 1062.5

RC5-1.9873 FAU .08857 RRT .5151RRF .9710 RTF .5332 CRT .9372 CRS -.9972 CST -.9120
FC3-4.4438 DSP 4881 $_ 1810.3 R_ .0454 R13 .9707 LSA 1274.5 NSA 145.4 SSA 17.2

BC3 1._80 FSP -1225 SG1 1588.2 382 542.3 THA 75.93 EL1 710.1 EL2 $12.1 ALF 59.76

LAUNCH DATE 9EP 17 1970

HELIOCENTRIC CONIC

RL 150.39 LAL -.DO

RP 107.48 LAP 2.77

RC 7R.289 GL 87.83

PLAN[TOCENTRIC CONIC

CS 17.988 VHL 4.241

LNCH AZNTH LNCH TIN[

90.00 O $4 39
90.00 15 59 50

100.O0 2 2 48

100.00 17 14 15

110.00 3 2R 38

110.00 18 G 55

FLIGHT TIN[ 108.00 ARRIVAL DATE JAN I 1971

DISTANCE 300.419

LOt. 353.S9 VL 27.547 GAL -7.11 AZL 85.93 PICA 137.19 8NA 131.66 ECC .18625 INC 4.0714 Yl 29.934

LOP 130.95 VP 3S.252 GAP -1.30 AZP 92.99 TAL 214.54 TAP 351.72 RCA 107.30 APO 158.42 V2 35.259

GP -49.07 ZAL 133.85 ZAP 78.77 [TS 8.05 ZAE lZ9.31 [T[ 269.58 ZAC 53.00 ETC 258.28 CLP -71.08

DLA 13.28 RAL 919.il RAD i5i7.7 VEL 11.808 PTH E.D9 VHP 4.443 DPA -65.01 RAP 208.95 ECC 1.2960

L-I TIM( INJ LAT INJ LONG |NJ RT ARC INJ AZNTH INJ TIME PO CST T|N INJ 2 LAT INJ 2 LONG

2314.88 -28.84 98.48 83.58 99.$7 I 18 7 2014.9 -25.27 80.14
4407.94 8.70 183.63 78.18 62.42 17 15 18 3607.9 2.95 178.95

_330.21 -28.05 47.28 83.52 100.78 2 41 38 1730.2 -28.27 $8.95

4187.83 7.78 185.40 77.80 81.05 18 23 43 3567.8 3.88 158.80

L_DG7.82 -31.23 ES.54 82.49 104.8S 4 1 8 1487.9 -28.90 18.11

4002.91 10;58 151.10 75.90 57.30 t9 13 38 3402.9 6.19 144.84
DIFFERENTIAL CORRECTIONS

TDE .3445 TmA -.41_8 TC3 -.3827 BAU .4142

ROE .5334 RRA -.1150 RC3-1.8837 FAU .08552
IrO£ 2.1517 FRA -.115R FC3-4.1158 8811 5016

SO( .8518 BRA .4210 8C3 1.7224 FSP -1179

LAUNCH DATE SEP 17 1970

HELIOCENTRIC CONIC

NL 150.$8 LAL -.00

RP 107.48 LAP 2.87
RE 80.507 8t. 29.82

PLANETOCENTR | C CONIC

CS 18.?08 VHL 4.395

LNCN AZNTH LNCH TIN[

90.00 D 19 10

gO.OR 18 25 37

100.00 1 49 4

100.00 17 38 24

110.00 3 18 ZO

110.00 1R 27 _HD

DIFFERENTIAL CalItI[CTIONS

• 4771TRA -,41S4 TC3 -.$398 BAU .4473

• 8404 NItA -.0911 RCS-I.?OS2 FAU .08185

FDE 2.18411 FRA -.04_S FC3-3.7783 BL 0 3891

BID( .9040 BRA .4255 BC3 1.7888 FSP -11/'6

NID-COq,_SE EX(CUTICH ACCURACY ORBIT DETERMINATION ACCURACY
SGT 791.8 $GR 18_0.0 $63 382.8 ST 485.0 SR 750.S SS 1118.7

RRT ._J4t Rlq5r .9757 RTF .8998 CRT .9595 CRS -.9988 CST -.9457
SC_ 1803._ RLr_ .0720 R13 .9740 LSA 1425.8 NSA 148.3 SSA 14.9

'_81 1719.1 882 544.2 THA 68.35 EL1 891.2 EL2 117.4 ALF 57.02

FLIGHT TIM( 1_.00 ARRIVAL DATE JAN S 1971

DISTANCE 308.841

LOL 355.89 VL 27.348 GAL -7.04 AZL 85.49 NCA 140.42 SNA 151.87 [CC .18547 INC 4.5117 Vl _9.854

LOP 134._0 VP _.251 GAP -.82 AZP 95.49 TAL 214.33 TAP 354,75 RCA 107.41APO 156.32 V2 55.258

GP -50.75 ZAL 132._0 ZAP 32.83 ET3 3.OS ZAE 128.$8 ETE 264.10 ZAC 50.09 ETC 255.15 CLP -78.78

DLA lS.57 RA_ _0.91 RAD 8587.8 VEL 11.838 PTH 2.10 VHP 4.554 DPA -64.16 RAP 202.42 ECC 1.30T9

L-[ TIM( INJ LAT [NJ LONG INJ RT A$C INJ AZMTH INJ TIM( PO CST TIN [NJ 2 LAT ZNJ 2 LONG

2704.78 -27.88 74.91 88.52 96.24 1 4 14 2104.8 -26.52 M.43
4338.43 4.43 179.60 80.31 62.00 17 37 53 3736.4 .65 172.98

2414.38 -28.98 53.40 86.34 97.69 2 29 18 1814.9 -27.61 44.88

4101.58 5.58 161.71 79.68 60.58 18 46 46 3501.6 1.82 155.16
_141.77 -32.37 3t.99 85.87 10t.83 3 52 2 1541.8 -30.43 23.51

3947.44 8,52 148.2t 77.88 §6.77 19 33 24 3347.4 4.09 141.93

NID-C(XJ_K EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

3ST 971.4 SGR 171_.4 383 377.4 ST 854.9 SR 862.5 SS 1140.0

RRT .7840 RRF .9793 RTF .8026 CRT .9752 CRS -.9992 CST -.9974

$GB 1988.7 RLr_ .DBSD R13 .9774 LSA 1585.8 NSA 148.2 $SA 13.8

SGI 189t.5 SG2 545.8 THA 63.66 EL1 1076.8 ELI 116.0 ALF 52.98
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JPL TM 33°99 EARTH--VENUS TRAJECTORIES (VOL 5 197Oi

LAUNCH DATE I_[P 17 1970

_LIOCENTRIC CONIC

RL 130.$6 LAL -.00

RP 107.411 LAP Z.97

RC 88.739 GL $2.92

PLAM[TOCENTR 1C CONIC

C3 19.174 q_4b 4.435

LNCH AZNTH LNCH TIN[

90,00 D 1 23

JO.O0 19 55 34

100.00 I 53 83

1DO.D0 IR S IS

lID.DO 3 4 51

lID.DO 11 II 11

FLIGHT TIN[ 110.D0 ARRIVAL DATE JAN S 19?1

DISTANCE 313.tSS

L(_. 353.99 VL 17.543 GAL -G,N AZL 84.99 HCA 143.95 M4A 131.83 ECC .19481 INC S.DIGJ Vl 29.434

LOP 157.45 VP $8.247 GAP -.$9 AZP 94.04 TAL 214.08 TAP 357.$8 RCA 107.47 APO ISI.ZD VZ 35.257

GP -S3.42 ZAL 130.27 ZAP 19.75 [T9 359.33 ZAE 1_3.93 ETE 250.90 ZAC 47.19 ETC ZSS.RD CLP -94.55

DLA 19.01 RAL _1.44 RAD iSiT.i V[L 11.i77 PTH 8.11 VHP 4.781 DPA -95.14 RAP 195.S9 [CC 1.$Z$9

L-I TIN[ INJ LAT INJ LONG INJ RT A8C INJ AZNTH INJ TIRE PO C$T TIN INJ 8 LAT INJ Z LONG

88011.11 -El.El $t.41 90.00 It.S8 D 48 11 _08.1 -87.5Y 73.91

4lll.l,I 1.87 175.15 83.04 61.74 It 6 30 N59.9 -1.98 1f_1.58

tSll.4d -ZR.IS IO,SID 19.98 94.01 8 15 14 1911.4 -88.77 51.lO

4028.77 $.13 lS?.lI 81.34 80.86 19 13 24 3488.0 -.85 151.17

_3.00 -33.34 SO.L_ 99.46 19.08 3 48 1 1GZ5.O -31.87 89.57

_IE?.RII I.t9 143.05 IIO.SO 50.33 19 55 59 3888.0 1.88 159.9Z

DIFFERENTIAL C.(mI_CTI_ MID-_K [X[CUT|CN ACCUR&CY ORBIT DET[RNINATION ACCURACY

T_ .8891 TRA -.4_4 TCS -.7089 BAU .4793 SGT 1183.9 8DR 1773.8 893 353.9 ST 843.8 M 878.4 83 1193.#
.?SIS mA -.04TR IKS-l.tN43 FAU .D?SSD IRT .8435111 r .8618 RTF .84_t CRT .9888 OR8 -.9884 C$T -.9795

t.RO?? FRA .01_0 FCS-S.SIS? BIMP 8818 _ 8133.8 _ .0981 RIS .9789 LEA 1798.4 14SA 147.5 88A 11.9

ROE ._D04 MA .48S1 BC3 1.8109 FSP -1113 SG1 L_DeI.? _ 347.8 THA 5D.OS EL1 1889.4 EL8 119.8 ALF 49.51

LAUNCH DATE 8diP 17 1970

N[LIOCENTRIC CCNIC

RL 130._J LAL -.DO

RP 107.48 LAP S.06

RC 84.99S 64. $5.93

PLAN[TOCE)dTII C C_IIC

C5 Lq).90S VHL 4.5111

iNCH AZNTH LNCH TIME

DO.DO _ SS 43

DO.DO 17 $1 11

toO.DO I 14 S?
liD.DO 18 _ 8

lID.DO 8 Sl 47

110.OO It 18 89

DIFT_ICNTIAL COmECTIC_I

10[ .8S_J _ -.4111 TC3 -.I_D3 BAU .SOS3

• IHIS8 RRA .001_ lI[CS-I.3793 FAU .08781

F_ £.1178 FNA .ID_J FC3-8.7984 BIP i?II

t.ltO$S liRA .411NI BC3 1.7939 FEP -1025

FLIGHT TIRE 118.00 ARRIVAL DATE JAN ? 1971

DISTANCE 319.900
LOL SS5.89 VL 87.534 GAL -6.87 AZL 84.39 HCA

LOP ldlID.TO VP _t.R39 GAP .08 AZP 94.70 TAL

GP -SI.Sl ZAL 188.CMI ZAP 80.17 ETS 334.49 ZA[

148.88 SNA 131.77 ECC .18488 INC 5.6053 Vl 29.634

813.64 TAP .58 RCA 107.49 APO 159.25 V8 35.855

120.50 ETE 855.91 ZAC 44.86 ETC ESZ.5D CLP -DO.SO

DLA 20.83 RAL _4._0 PAD 6587.9 V[L I1.138 PTH 8.18 VHP 4.933 DPA -65.99 RAP 188.40 [CC 1.8454

L-I TIME ZNJ L.AT INJ _ INJ iT AI_ INJ AZMTH INJ TIRE PO C$T TIM INJ E LAT INJ • LONG

• IISG.SS -_9.8S I1.S? 94.03 88.03 84 24 511 8358.6 -88.88 82.70

4183.84 -1.08 170.04 811.38 91.?0 19 40 4? 33|5.8 -4.89 155.40

I_i_l.4O -19.89 68.88 94.07 89.61 1 38 _ Z0P.4.4 -8t.98 60.09

_1441.83 .IS 133.18 85.78 82.11 19 44 $8 3548.6 -3.99 148.65

Lr_80.41 -34.D1 45.811 93.13 93.71 3 30 88 1720.4 -35.18 !l_.SS

311_J.SI 3.84 141.M 85.54 39.01 20 88 9 3823.4 -.98 155.45

NID-CO_t_[_CUTION ACCURACY ORBIT D£TERNINATION ACCURACY

SGT 14L_.? 8DR 1807.0 SG3 384.6 ST 10_3.? M 1083.0 IS 1178.9

RRT .8783 RRIr .8035 RTF .9R78 CRT .1898 CR$ -._DRR CST -.984R

_L_III.9 RIll .1118 RI3 .9797 LSA 1914.7 NSA 149._ SSA 10.5

_1 8833.0 SG_ 530.4 THA 58.88 ELI 1512.9 ELZ 183.5 ALF 45.58

LAUNCH DATE IEP 17 1970

HELIOCENTRIC CONIC

RL 130.59 LAL -.DO

RP SOT.SO LAP 5.14

RC 97.841 GL _8.98

PLANE TOCENTR 1C CONIC

C$ It. 9DO VHL 4.775

LNCH AZMTH LNCH Tll_

9O.OO 89 e 39

OO.O0 18 19 L_

lO0.oo O SO 41

IOO.O0 19 19 Ii

lID.DO I 35 58

lID.DO Si 50

FLIGHT TIRE 114.00 ARRIVAL DATE JAN 9 1971

DIRTAN¢E 585.93S

LOt. $53.98 VL R7.581 GAL -9.78 AZL 93.89 HCA

LOP 143.95 VP _.tr? GAP .Sl AZP 9S.47 TAL

GP -5R.87 ZAL IRS.S4 ZAP _S.18 [T9 _149.33 ZA[

1S0.11 SNA 131.i? ECC .18391 INC 8.5054 Vl 99.4)4

813.11 TAP 3.8? RCA 107.47 APO 155.87 V8 $5.E$3

117.19 [TE 849.17 ZAC 41.87 ETC 850.90 CLP -91.05

DLA 83.44 RAL _18.14 RAD 9597.9 _[L 18.007 PTH 8.14 VHP 5.864 DPA -_.78 RAP 181.OO ECC 1.$759

L-I TIN[ INJ LAT INJ LONG INJ iT A$C INJ AZI4TH INJ TIN[ PO CST TIN INJ 8 LAT INJ £ LONG

3085.0? -t?.4O 10_.44 N.53 88.55 83 58 18 _193.1 -88.1S 95.85

4058.88 -4.?D 199.78 91,D5 98.04 18 89 59 5458.8 -9.4D 157.05

l?ll,4O -8R.39 79.03 94.79 84.30 1 58 42 8181.4 -89.87 70.89

3849.?8 -I.IM 147.H 80.09 80.84 80 83 88 3849.7 -9.98 141.18

8498.00 -_.19 S4._ 9_.14 89.§8 3 19 _D iRS2.D -33.9R 45.1_

3751.89 1.11 137.g_ 87.S3 §S.83 80 53 8 3151.R -3.3R 131.?!
DIFFERENTIAL C(_I_CTI_

109 1.09_4 I_A -.4034 TCS -.9519 BAU .5195

ROE .OO_ RRA .0179 RCS-1.4814 FAU .OSRSS

FOE E.14OO FRA .1140 FCS-R._IR BSP 7_

liD[ 1.4559 liRA .401H) BC3 1.7371 FSP -938

NID-CCKNII_EXECUTICN ACCURACY C_BIT DETE_4INATION ACCURACY

SGT 1875.1 8_At 1918.8 $GS _91.3 ST 1313.5 M IIM.O 98 1173.5

RRT .8993NRF ._43 RTF' .980_ CRT .9893 ORS -.9999 CST -.9989
_t_.1R_ .1_ RSS .9808 LSA 8105.8 14SA 151.4 SSA 9.0

IGI 8403.0 89_ 334.3 ?HA 47.51 EL1 1750.4 EL8 1_7.2 ALF 41.51

LAUNCH DATE 84[P 17 197D FLIGHT TIME 11_.00

H[L IQCENTR IC C_NIC

RL 180._ LAL -.00

RP lO?. Sl LAP S.il

RC o_.5oe GL 4_.31

PLAN[TC_ENTR IC CONIC

C5 £3.574 VHL 3. O_S?

LN(H AZMTH U4CH TIN[

90.00 I_ 81 11

DO.DO 1R lO 41

SOD.DO OII 8S

1DO.D0 tO 18 80

IlO.OO t IS 49

110.OO L_D L_B R3

DIRTMIQ[ 338._111

SSS.89 _ Lrlr.504 GAL -ti.97 _ 98.84

147.88 Vii $8.811 GAP .it8 _ 141.4O TAL

r,P -II.?l IN. ltt.?l lAP _.33 Ell 343.110 ZN[

153.59 SMA 131.SS ECC .18345

818.80 TAP 5.94 RCA 107.48

119.69 ETE _i4.55 ZkC 58.16

DLA _J.44 PAL itS.Sit RAD I3_.O _L 18.114 PTH 8.17 _q4P 5.9?5 DPA -87.37

b-I TIRE IlJ LAT IlJ L_NG IlJ IT ASC IlJ AZNTH IlJ TIN[ PO CIT TIN

3L_NI.O? -_.SI 117.53 103.08 T5.SO 89 li 19 8898.1
_190.8S -9.79 154.53 97,89 93.30 ZO 85 S? 38g0.8

8t)S_.91 -87.49 91.94 iDS.DS 77.77 1 5 85 _399.8

S1TS.?8 -?.18 140.811 83.87 80.80 81 14 ?.4 3185.7

8S841.83 -33.44 $4.77 lOS.OR 88.44 8 58 35 1944.8

_TO.O7 -8.08 139.65 9_.70 55.87 21 SO 36 3070.1
DIFFERENTIAL CONNECTIONS

TDE 1.5R39 TRA -.3871 TCS-I.00SS BAU .3507

RD( 1.0007 RNA .1941 RCS-1.8798 FAU .05078
FDE £.OTe9 FRA ._Sll_ FCS-1.TSO7 BSP 7838

BO( 1.7595 BRA .SJ_ll BC3 1.9839 FSP -688

ARRIVAL DATE JAN 11 1971

INC 7.1575 Vl _.954

APO 155.68 VE 35.249

(TC Z49.OO CLP-101.79

RAP 179.18 ECC 1.4179

INJ 8 LAT INJ _ LONG

-88.35 IOO.SG

-15.50 147._0

-28.80 63.49
-10.89 134.19

-34.12 55.90

-G.49 1£7.41

ORBIT DETEIIININATION ACCURACY

ST 1513.8 M 1918.7 89 1159.7

CRT .R807 CRS -._J)_J) CST -.9919

LSA 8318.8 MSA 154.3 SSA 7.7

ELI Z002.0 EL8 152.4 ALF 37.34

MID-_ EXECUTION ACCURACY

SGT 1839.0 8DR 1780.9 SC,S 855.3

RRT ._091RRF .9945 RTF .9355

SGB _838.7 R_ .1948 RIS .9808

SGI 837_.7 SG8 539.0 THA 48.38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE &EP IT 1970 FLIGHT TIN( 118,00 ARRIVAL DATE JAN 13 1971

H(LIO(ENTRI( CONIC DISTANCE 338.515

RL 150.31 LAL -.DO LOL 353.69 VL 27.493 GAL -G.SS AZL 81.78 HCA 158.55 SNA 131.40 [CC .18316 INC 8.2242 Vl 29.934

RP lOT.St LAP 3.29 LOP 150.46 VP 39.193 GAP 1.32 AZP 97.§5 TAL 211.97 TAP 8.51 RCA 107.34 APO 155.47 V2 35.245

RC 91.778 GL 4E.34 GP -64.87 ZAL 119.58 ZAP 97.37 ET8 337.79 ZA[ 109.99 ET( 239.89 ZAC 34.85 (T¢ 248.63 CLP-107.S7

PLANETGCENTRIC CONIC

C3 E9.14§ VHL 5.399 DLA 29.63 RAL 231.31RAD G588.2 VI[L 12.289 PTH Z.21 VHP $.224 DPA -87.89 RAP 184.38 ECC 1.4796

LNCH AZMTH LNCH Tit4( L-I T|N( INJ LAT ;NJ LONG |NJ RT ASC |NJ AZMTH |NJ TIM( PO CST TIN INJ 2 LAT INJ Z LONG

90.90 19 47 $3 5898.14 -18.08 156.97 108.35 88.11 20 52 1 3298.6 -21.14 149.55

I)9.10 2R 18 18 5388.55 -18.05 121.89 108.54 88.10 25 12 44 2788.5 -21.12 114.27

100.00 82 SD 41 3259.89 -21.04 113.43 107.88 68.27 23 51 0 2659.3 -23.81 105.73

100.00 81 49 49 3473.12 -15.11 I88.34 104.91 83.90 22 47 42 2873.1 -18.50 119.36

110.00 1 47 37 2735.85 -31.19 77.48 111.40 75.25 2 33 12 2135.6 -32.90 98.67

110.00 R1 19 16 5589.33 -5.85 128.57 99.50 58.28 22 18 49 2989.3 -10.24 122.04

DIFFERENTIAL CORRECTIONS MID-COORS( EXECUTION ACCURACY CRB|T DETERMINATION ACCURACY

TO( 1.791t9 TRA -.5043 TC5 -.9929 BAU .5897 SET 2212.8 SGR 1704.9 $83 216.1 ST 1903.1 SIR 1230.1 ss 1133.2

RD( 1.1353 RRA .2527 R¢3-1.0592 FAU .04171 RRT .9121RRF .9855 RTF .9460 CRT .9910 CR8 -.9998 CST -.9934

F1)( 1.98R1FRA .3239 FC3-1.2390 BSP 8344 SG6 2793.3 R25 .1491 R13 .9799 LSA 2528.7 MEA 158.2 SSA 6.5

DO( 2.1305 BRA .3955 BC3 1.4516 FSP -714 _1 2735.4 _2 565.4 THA 36.94 EL1 2261.8 ELZ 138.7 ALF 32.78

LAUNCH DATE SlIP 17 1970 FLIGHT TIM( 120.00 ARRIVAL DATE JAN 15 1971

HELIOCENTRIC CONIC DISTANCE 344.754

RL 130.39 LAL -.00 LOL 353.89 VL 27.460 GAL -9.42 AZL 80.39 HCA 159.75 SMA 131.24 ECC .18294 INC 9.6071 Vl 29.634

RP 107.53 LAP 3.51 LOP 153.71 VP $8.172 GAP 1.70 AZP 99.02 TAL 211,25 TAP 11.01 RCA 107.23 APO 155.24 V2 35.240

RC 94.031 GL 50.41 GP -88.28 ZAL 118.09 ZAP 98.57 ET8 331.02 ZAE 106.01 ETE 234.83 ZAC 31.23 ETC 243.44 CLP-113.74

PLAN[TOCENTRIC CONIC

C5 34.t80 VHL 3.909 DLA 32.95 RAL 234.48 RAD 8568.4 VI[L 12.502 PTH 2.26 VHP 6.970 DPA -68.19 RAP 154.95 ECC 1.5747

LNCH AZNTH LNCH TIME L-I TIM( |NJ LAT |NJ L_ONG INJ RT ADC INJ AZMTH INJ TIM( R) CST TIM INJ 2 LAT [NJ 2 LONG

72.40 18 99 52 4104.10 -18.52 174.95 113.36 62.25 20 6 16 3504.1 -22.09 167.73

107.40 23 29 S 3244.03 -18.51 111.04 113.35 92.24 24 23 9 2644.0 -22.07 103.82

72.40 18 59 52 4104.10 -18.52 174.95 113.36 62.25 20 8 18 3504.1 -22.09 167.73

107.10 23 29 5 3_44.03 -18.51 111.04 115.35 62.24 24 23 9 2644.0 -22.07 103.82

110.00 0 37 19 L_)t_.B4 -23,59 94.85 117.01 68.52 1 47 4 2384.8 -28.54 89.71

110.00 I_ 34 44 3411.29 -11.73 119.91 109.29 57.69 23 31 35 2811.3 -15.91 113.30

DIFFERENTIAL C.X]EII[CTION$ NID-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

11)( 2.3079 TRA -.1983 TC3 -.9189 BAU .5716 SET 2499.8 $GR 1567.0 SG3 181.3 ST 2239.0 SR 1170.4 SS 1094.3

FIDE 1.1995 RRA .370_ RC3 -.8115 FAU .03287 RRT .9057 RRF .9788 RTF .9543 CRT .9901 CRS -.9992 CST -.9947

FD( 1.9990 FRA .3770 FC3 -.9149 BSP 8852 Sr_ 2947.9 R23 .1552 R13 .9795 LEA 2748.4 MSA 163.1 SSA 5.4

DO( 2.9010 BRA .4201 BC5 1.2245 FSP -600 381 2891.5 SG2 573.5 THA 30.97 EL1 2522.2 EL2 146.0 ALF 27.46

LAUNCH DATE 9EP 17 1970 FLIGHT TIME 122,00 ARRIVAL DATE JAN 17 1971

HELIOCENTRIC CONIC

RL 150.59 LAL -.OO

RP 107.55 LAP 3.35

RC 99.359 GL 54.64

PLAN[TOC[NTRIC CONIC

C3 44.310 V14L 9.957

LNCH AZMTH LNCH T|M(

91.RI 19 38 19

113.74 0 23 52

99.29 18 38 19

115.74 0 23 52

IG.29 19 38 19

113.74 O 23 St

DIFFERENTIAL CGRRECTION$

TD( 3.0153 TRA -.0199 TC3 -.7753 BAU .S818

1.1519 RRA .S081 RC3 -.5455 FAU .02440

FDE 1.7479 FRA .4190 FC3 -.4738 BSP 9348

IN)( 3.£L_07 liRA .$085 BC5 .9480 FSP -490

DISTANCE 550.955

LOL 353.69 VL 27.434 GAL -8.28 AZL 78.52 HCA 182.94 ERA 131.05 ECC .18277 1NCll.4827 VI 29.934

LOP 150.95 VP 38.148 GAP 2.08 AZP 100.99 TAL 2|0.47 TAP 13.41 RCA 107.10 APO 155.00 V2 35.235

GP -72.08 ZAL 112.52 ZkP 99.1D ET8 322.85 ZAE 101.85 ET( 228.83 ZAC 27.23 ETC 238.70 CLP-IZO.93

DLA 38.51 RAL 238.13 RAD 8598.7 VEL 12.871 PTH 2.34 VHP 8.021 DPA -88.03 RAP 144.13 ECC 1.7292

L-| T|N( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

4274.04 -18.10 188.05 121.74 57.97 19 49 33 3874.0 -22.20 181.12

5194.33 -18.08 108,89 121,78 57.97 1 17 6 2594.3 -22.18 99.99

4R74.04 -18.10 188.03 121.74 57.97 19 49 33 3874.0 -22.20 181.12

3194.33 -19.08 10Q.99 121.73 57.97 I 17 8 2594.3 -22.18 99.99

4874.04 -19.10 188.03 121.74 57.97 19 49 33 3674.0 -22.20 181.12

3194.33 -18.09 104.89 121.73 57.97 1 17 6 2594.3 -22.18 99.99

NID-C..CqJRK EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

_T 2793.2 $GR 1330.8 SG3 148.3 ST 2595.8 SR 988.0 SS 1046.6

RRT .8788 RRF .9829 RTF .9822 CRT .9859 CR8 -.9970 CST -.9958

3094.0 R23 .1644 R13 ,9794 LSA 2993.1 NSA 169.5 SSA 4.4

SG1 3039.4 SG2 583.9 THA 23.64 EL1 2772.9 ELZ 154.9 ALF 20.64

LAUNCH DATE 9(P 17 1970 FLIGHT TIN( 124.00 ARRIVAL DATE JAN 19 1971

HELIOCENTRIC CONIC DISTANCE 557.107

RL 190.39 LAL -.00 LOL 553.99 VL 27.405 GAL -4.12 AZL 75.81 HCA 166.10 SI4A 130.85 [CC .18283 INC14.1830 Vl 29.634

RP 107.37 LAP 5.37 LOP 1GO.LDO VII _l.SL_ GAP 2.41 AZP 103.7R TAL 209.90 TAP 15.70 RCA 109.95 APO 154.74 V2 35.229

RC 98.624 GL 59.88 GP -78.58 ZAL 108.30 ZAP 98.92 ETS 311.49 ZA( 96.74 ET[ 219.42 ZAC 22.57 ETC 830.63 CLP-131.10

PLAN(TOC(NTRIC CON|C

C5 10.911 _ 7.805 OLA 39.49 RAL 242.42 RAD GSN.1 V[L 13.50t PTH 2.47 VHP 9.584 DPA -67.08 RAP 132.16 [CC E.0025

LNCH AZNTH LN(M TIN( L-I TIN( INJ LAT |NJ _ONG INJ RT A$C INJ AZI4TH INJ TIN( PO CST TIM lNJ 2 LAT INJ 2 LONG

91.24 18 50 12 4411.31 -la.35 199.27 131.59 55.54 19 43 58 3829.3 -LI'G.99 192.80

119.79 1 I 12 5199.85 -18.33 IOQ.09 131.57 53.53 I 59 32 2599.9 -20.97 99.63

11.24 19 50 12 4429.31 -1Q.55 199.27 131.59 53.54 19 43 58 3928.3 -20.98 192.80

119.79 1 9 12 319t.85 -18_33 11_.01 131.57 53.55 1 59 32 2599.9 -_0.97 99.63

11.24 18 30 12 4429.31 -19.35 1_.27 131.59 53.54 19 43 58 38£6.3 -Z0.98 192.80

119.79 1 I 12 3199.95 -18.33 109.09 151.57 55.55 I 59 32 2399.9 -Z0.97 99.63

DIFFERENTIAL CaUtI[CTIONS MID-COURgE EXECUTION ACCURACY ORBIT DETEItMINATION ACCURACy

TD( 4.01S2 TRA .3040 TC$ -.5729 BAU .5195 _T 3093.9 _ 9_11.5 SG5 114.7 ST 2949.1 SR 571.2 SS 1000.1

leD( .7340 FIRA .1477 RC3 -.ZDOI FAU .01641 RRT .7522 RI_ .8717 RTF .9716 CRT .9552 CRS -.9754 CST -.9969

FOE 1.4355 FRA .4558 FC3 *.2833 Dlk 0 9757 _ 3230.§ RE3 .1709 R|3 .9800 LSA 3161.0 MEA 178.3 SSA 3.4

BID( 4.08£1 BRA .7155 BC3 .8390 FSP -386 881 5174.9 8G2 596.7 THA 15.21 EL1 2999.3 EL2 166.2 ALF 10.51
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUN(N DATE 8EP 17 1970 FLIGHT TIN[ 126.00 ARRIVAL DATE

N[LIOCENTIIIC CONIC DIDTANCE 383.167

RL 150.36 LAL -.DO LOL $53.6D VL E7.374 GAL -5.94 AZL 71.56 HCA 168.22 $NA 130.66 ECC .18248 INCID.4ESZ Vl 29.634

RP 107.19 LAP 3.3D LOP 163.45 VP 38.093 GAP 2.75 AZP 108.12 TAL 206.64 TAP 17.85 RCA 106.79 APO 154.46 V2 5S.Z2Z

lie 100.910 GL DE.S3 GP -80.90 ZAL 104.10 ZAP 96.01 ITS HS.U ZAE IK).9Z ETE ZDI.TD ZAC 16.93 IrTC 214.17 CLP-151.DD

PLAN[TOCENll 1C CONIC

C3 14.0S8 YHL li.WiO DLA 42.05 liAL 24T.41 RAD 6548.6 V[L 14.67T PTH ='.ii VHP I='.DRT DPA -64.iT RAP 11D.D3 [CC Z.549D

LNCN AZMTH LNCN TIRE L-I T|N[ ZNJ LAT |NJ LONG INJ lit ADC INJ AZNTH INJ TIN[ PO CDT TIN INJ 2 LAT INJ =' LONG

57.51 18 $3 31 4ST$.20 -12.67 208.99 142.7S 4D.l_ 19 49 44 3975.=' -17.98 ='03.01

ltt.49 I 48 40 3114.25 -11'.D5 107.89 142.74 48.61 =' 36 55 H54.=' -17.D5 tOl.SS

57.$1 18 $$ 31 4ST3.1N) -1='.8T E00.48 142.T§ 48.6=' 19 48 44 3973.=' -17.98 ='03.01

SRR.4D I 4E 40 3114.='3 -11'.95 107.89 142.74 49.61 =' 34 15 2954.=' -17.95 1Ol.91

57.51 18 33 31 4S73.L_ -12.67 206.99 142.75 48.U 19 49 44 3973.=' -17.94 ='03.01

11_.49 1 41 40 $11_$4.='3 -11'.83 lOT.Ira 142.74 48.61 =' 39 $5 2654.=' -17.95 101.91

JAN ='1 1971

DIF_NTIAL EGlUtECTiON$ NID*CJ_UREE EXJ[CUTION ACCUItACT ORBIT DET[RNINATION ACCUiRACY

TD[ 3.3091 TRA .9419 TC3 -._U_3 BAt) .4095 SGT 39844 8DR 645.9 863 80.O ST 3144.D _ 453.9 SS 974.4

-.7939 lIRA .64P.41 11(;3 -.O_NI FAU .00684 RDT -.41L_DIIr 0.•t4_ RTP .9851 CRT -.918T (;ITS .8949 CST -.9984

1.$8Sl FlEA .41mY FC3 -.0614 DIP 10096 _ 3351.09•3 -.1868 R13 -.98L_ LEA 3318.=' _ 187.9 SEA Z.4

IRE S.SSIMI llA 1.11_3 K3 .8956 FSP -995 $61 3948.0 _ 104.4 THA 175.05 EL1 3178.4 EL9 177.7 ALF 171'.42

LAUNCH DATE lIP 17 1970

H(L IOCENTlll C CONIC

liL 110.3t LAL -.00

lip 107.81 LAP 3.38

it( 103.111 k li.M

PLAJE T(XBDTll I C CGNIC

C3 11_J.IH)7 WEL 13.1_

L.NCN AZNTH LNCH TIME

SI.E5 18 10 39

123.75 E 10 18

54.£5 19 SO 39

1£3.73 9 10 19

10.93 10 SO 39

123.73 • SO J8

DI_TI_ CGImECT ! Ollll

TD[ 3.4908 TNA 1.814813 TC3 -.0383 8L44J .1380

RD[-$.0743 8RA -.4713 RC3 -.0069 FAU .00049

FINE 1.0194 FRA .3017 FC3 -.0084 BDP 10374

DOE T.4939 BRA 1.971J4 8C3 .0394 FIP -286

FLIGHT TIRE 198.QO

DI STANCE 348.138

LOt. 333.69 VL 9T.341 GAL -5.74 AZL 64.04 HCA 179.•3 Si4A

148.70 VP 39.08_ GAP 3.01 AZP 115.75 TAL 207.34 TAP

GP -1_.74 ZAL. SHI.IW ZAP 9Q.42 [T6 250.64 ZAE 83.54 ETE

DLA 49.93 RAL 933.1_ PAD 63"/1[}.D VEIL 17.176 PTH ='.94 VHP 1D.MO DPA -39.77 RAP 107.60 ECC 3.D388

b-I TIle INJ I.AT INJ lONG INJ RT ADC INJ AZI4TH INJ TIN[ PO C3T TIN INJ 9 LAT INJ E LONG

4708.97 -7.4841 ='16.06 154.70 47.D1 ZO 9 6 4104.3 -13.04 210.44

3339.79 -T.48 11•.46 154.10 47.61 3 D 1D ='758.D -13.D9 I1_1.83

4T00.£7 -7.69 ='16.1_ 154.115 47.61 ='0 9 6 41D_.3 -13.04 ='10.44

3338.76 -7.14 118.44 114,11 47.61 3 6 18 ='758.8 -13.O8 101.83

4'/'0_.97 -7.69 ='18.0_ 154.T0 47.61 20 D 6 410_.3 -13.04 ='10.44

3838.79 -7.88 11•.46 154.61 47.61 3 6 18 ='738.8 -13.09 101.83

NID-COIJR_EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SET Lql_l.7 8DR _.7 SG3 67.8 ST •381.2 SiR _._OT.D $S 101li.1

RRT -.94t_RDF -._43• RTF .9986 CRT -.9944 CR6 .9938 CST-I.OO00

SCA_ 3967.$ P.93 -.141• R13 -.9885 LSA 33D8.5 NDA 179.=' 3SA 1.7

SGI SS8•.5 969 339.=' THA 139.96 ELI 31'41'.6 EL=' 171.5 ALP 137.18

ARRIVAL DATE JAN 23 1971

130.40 DEC .1821'1 INC25.9693

19.77 RCA 10_.64 APO 134.18

163.03 ZAC 9.52 ETC 179.03

VI ='9.634

VZ 33.='15

CLP 132.34

LAUNCH DATE 3[P 17 1970

N[LIOCENTIIIC CONIC

RL 130.3D LAL -.DO

RP 107.94 LAP 3.39

RE 106.48E GL 61.97

PLAN[TOCENT_IC CONIC

E3 4El.iN1VNL _o.eeo

LNCN AZNTH LNCH TIN[

91.57 19 36 _0

118.43 t D 19

81.37 1D 31 _0

118.45 R 9 II

91.57 19 39 EG

118.43 9 i 18

FLIGHT TIN[ 130.00 ARRIVAL DATE JAN ='5 1971

DISTANCE 374.763

L_. 333.6D VL 27.306 GAL -3.4S AZL 47.86 HCA

LOP liD.D4 VP 38.030 GAP 3.20 AZP 131'.D3 TAL

&P -74.16 ZAL. 83.91 ZAP 94.30 ET3 Z1_.2E ZA(

174.95 6NA 130.15 [CC .18151 1NC41'.1333 Vl ='9.134

='06.17 TAP ='1.11 RCA 1_J.53 APO 133.78 V£ 33.ED7

71.50 ETE 11'0.39 ZAC 3.11ETC ='14.91CbP 1DS.R$

DLA 39.27 RAL ='38.68 RAID 65T•.2 V(L 23.41=' PTH 3.='9 VHP ='6.317 DPA -49.71 RAP 97.3D ECC 8.0£47

L-I TIN( INJ LAT INJ LONG INJ AT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ R LONG

4736.08 -E.90 213.67 141.95 50.78 20 53 37 4156.D -7.23 ='OlD.IS

3538.IE -2.18 123.E=' I|5._4 30.76 3 D 17 ='DSD.1 -7.Z=" 117.40

4751.Di -£.EO 215.67 119.95 50.78 ='O 53 37 4154.9 -7.='3 ='09.95

3338.1£ -='.18 1ES.LI_ 145.94 50.78 3 8 17 ='939.1 -7.21' 117.40

4756.88 -2.Z0 ='15.67 115.65 50.78 ='0 55 37 415D.9 -7.23 209.95

3539.1=' -='.18 1E3._ IE5.94 50.78 3 8 1T ='939.1 -7.2=' 117.40

DIFFEIIENTIAL C(_tRECTIONS NID-COURD_ EXECUTION ACCURACY

TO( 1.0518 TRA 1.8410 TC3 -.ODD6 8AU .8934 SGT 794.06CA_ 3349.1 SG3 55.4

RD-10.930_ RRA-3 .S048 RC3 -.1§65 PAU-.015='3 RRT *.t_tST RDP -.9915 RTF .7778 CRT -.989D CRS .9988

FDE 1.9591FRA .D793 PC3 .ORB8 8DP 10033 S_ _4_8.5 _ -.0_54 fl13 -.9941 LSA 331'1.5 NSA 167.6

D0(11.0004 8RA 3.Nll 6C3 .1569 PSP -175 SG1 3307.7 SC_ 514.=' THA 98.76 ELi 3078.2 ELZ 160.1

LAUNCH DATE S(P 17 1970 FLIGHT TIRE 132.00 ARRIVAL DATE

HELIOCENTRIC CONIC DISTANCE 379.833

RL 110.39 LAL -.00 LOt. 333.68 VL •7.E'/'0 6AL °4.95 AZL 8.57 HC.A 176.59 $14A 129.90 ECC .1791D 1NC81.4288 VS _R.934

RP 107.00 LAP 3.37 LOP 173.16 VP 37.1HNi GAP 3.07 AZP 171.4• TAL •03.66 TAP _D.46 RCA 1_.63 APO 153.16 V=' 33.198

lIE 107.783 GL 4_.39 GP -31.9S ZAL _.81 ZAP _N_.E6 Lr'r6 t88.99 ZAE 48.78 ETE 105.16 ZAC 25.24 ETC 278.03 CLP 93.86

PLAI_TOC[NTIIIC CONIC

C31379.D31 Vtlt. 37.144 OLA 93.17 RAL 98_.1• RAD 1371J.1 V[L _8.T4• PTH 3.53 VHP 47.590 DPA -='7.77 RAP 90.7=' ECC='3.TOSD

LNCH AZMTI4 LNCH TIlE L-I TIN[ INJ LAT INJ I.(NCG INJ RT A_C INJ AZNTH ;NJ TZN[ PO CST TgN INJ 2 LAT 1NJ 9 LONG

90.00 1 SO O 3716.00 -14.94 144.47 110.OI 65._0 _ 39 59 3118.8 -1O.Ol 137.83

tO.OO J_ 33 33 4718.41 15.89 _01.13 114.38 641.•$ 81 $4 9 4116.5 11'.54 194.55

SDO .00 3 17 10 3300.04 -17.98 1_. 10 181.•5 63._ 4 13 49 ='T_.O -_0.48 114.77

1DO.DO 11 39 $ 4911.48 18.34 183.45 1IS.iS 65.87 •8 $4 15 3911.5 14.94 178.9D

110.DO 3 1 3_ 3072 . 33 0_3.09 100.94 184. 16 64 .06 5 38 45 2472.5 -L_ . $8 98.1_

110.DO 11 11 11 4410.75 94.19 174.94 11_.58 85.08 83 94 48 3810.7 _D.63 lIT.It

DIFFE/U[NTIAL CCI_ECTION_ NID-COUR_ EXECUTION ACCURACY ORBIT D(TERNINATION ACCURACY

TD(-4.4431 TIEA .1947 TC3 -.0733 BAU S.INI48 _GT 94)0.1 _ I_1_.1 SG3 50.8 ST 487.3 $9 9048.0 $S 18,D0.='

RD-13.0304 NDA-7.7648 RC3 -.9014 PAU-.OINMI9 RRT ,7904 _ -.4848 RTF -.7594 CRT .91r40 CRS .9996 CST .9587

FD[ l.DO07 FRA 1.7701 FC3 .0418 B6P 6983 _ L_SS.I 2L_ -.09_ R13 -.9931 LEA 2756.8 NSA 181'.8 SSA 1.3

8101113.7971 BRA 7.9119 BC3 .9151 PSP -151 SGI L_|4.6 SG• 334.0 THA 75.35 EL1 ='153.6 EL=' 169.1 ALF 71.9_

ORBIT DETERMINATION ACCURACY

ST 35='.7 S_R SODO.1 9S 1='53.9

CDT -.910D

39A 1.9

ALF 95.97

JAN Z7 1971
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE 8EP 17 1970 FLIGHT Title 134.00 ARRIVAL DATE JAN 29 1971

HELIOCENTRIC CONIC DISTANCE 390.075

RL 150.38 LAL -.DO LOL 355.89 VL 27.232 GAL -5.70 AZL 140.78 HCA 184.32 SNA 129.64 ECC .18755 INC50.7747 Vl 29.834

RP 107.•9 LAP 3.34 LOP 178.48 VP 37.950 GAP 4.70 AZP ,9.30 TAL t01.29 TAP 30.81RCA 105.32 APO 155.95 V2 35.189

RC 110.044 GL -58.84 GP 88.05 ZAL 95.23 ZAP 95.30 (T$ 175.43 ZAE 72.88 ETE 258.71 ZAC 145.27 ETC 275.38 CLP 104.32

PLANETOCENTRIC CONIC
C3 4K)1.798 VHL 24.531DLA -79.27 RAL 218.11 RAID t572.5 VEL EI.890 PTH 3.39 VHP 31.827 DPA 97.18 RAP 251.28 ECC10.9039

LNCH AZMTH LNCH 7114( L-I TIM( INJ LAT 1NJ L(_IG INJ RT ASC INJ AZMTH 1NJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

12.81 E 35 31 t4ED.M 1.53 83.15 127.81 1e9.2T 3 18 1 1829.8 9.39 92.07

197.79 13 •8 53 S33.M 1.54 282.38 127.83 169.27 13 57 27 3:5.9 9.40 281.29

12.21 2 153 151 2429.64 1.53 83.15 127.81 169.27 3 16 1 1829.8 9.:59 92.07

167.79 115 48 5:5 9:55.84 1.54 282.38 127.83 199.27 13 57 ZT 3:5.8 9.•0 281.29

12.21 2 35 151 2429.84 1.53 83.15 127.81 169.27 3 16 1 1829.8 9.:59 82.07

197.79 115 •8 315 933.84 1.54 282.58 I27.83 169.27 13 57 27 :53.6 9.40 ZDI.Z9

D|FFF.JtENTIAL CCRRECTIONS NID-C(XM$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TD( 15.159• TRA .6240 TC3 -.06615 BAU 1.6519 SGT 1127.8 9DR 3312.9 983 57.4 15T 773.8 SR 3002.4 158 1899.7

RD-12.7790 RRA -.8613 RC:5 .19153 FAU-.02326 RRT -.9019 RRF .9991 RTF -.6784 CRT -.9800 CR8 -.9699 C:ST .9789

FDi[-2.91530 FRA -.1318 FC:5 .0335 BSP 10943 _ 3469.9 R23 -.0917 R115 .9952 LSA 5532.4 NSA 154.9 158A 1.9

BD(1:5.19:50 BRA 1.0E_9 BC3 ._)315 FSP -184 SG1 3499.4 882 •65.9 THA 107.39 EL1 :5096.6 EL2 149.2 ALF 104.21

LAUNCH DATE :5LP 17 1970 FLIGHT TIN( 136.00 ARRIVAL DATE JAN :51 1971

HELIOCENTRIC COLIC DISTANCE 395.4_1
RL 150.159 LAL -.00 LOL 353.99 VL 2T.192 GAL -5.35 AZL 119.015 NCA 186.82 SNA 129.157 ECC .18638 INC29.0255 Vl 29.6:54

RP 107.72 LAP :5.30 LOP 179.97 VP 37.923 GAP 4.80 AZP 61.15 TAL 204.68 TAP 51.48 RCA 105.215 APO 155.50 V2 35.179

RC 112.15£4 GL -94.3• &P 76.51 ZAL 99.t5 ZAP 99.05 ET6 138.01 ZAE 87.51 ETE 221.60 ZAC 157.91 ETC 252.68 CLP 142.14

PLAN[TOCF_J1RIC C(_41C

C3 21£.1511 K 14.3T1 DLA -79.29 RAL 179.95 RAD 6371.2 V(L 16.266 PTH 3.03 VHP 19.065 DPA 71.97 RAP 251.19 ECC 4.4941
iNCH AZNTH LJ,iCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZNTH |NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LO*IG

12.19 0 3 16 E:518.:52 8.99 8E.21 88.23 189.16 O 41 55 1716.:5 19.85 81.06

1•7.81 11 14 44 3810.29 9.00 E59.31 88.£5 169.16 12 51 3,4 5210.3 16.85 258.19

12.19 0 15 19 Z1518.39 9.99 89.21 88.23 169.16 O 41 55 1T18.3 16.85 81.06

1•7.91 11 14 44 5810.E9 9.00 959.:51 88.23 169.16 12 51 34 5910.:5 1•.85 256.18

19.19 0 :5 18 E$19.152 9.99 82.21 88.93 186.18 D 41 55 1718.3 18.95 81.08

1•7.91 11 14 44 3910.29 9.00 259.151 88.95 189.18 12 51 34 5210.3 18.85 250.18

DIFFERENTIAL COmI[CTION$ MID-C(XJit6[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TIX-t.8990 1lEA -.6094 TC3 -.00815 BAU .1292 8GT 1309.4 8CAt 3498.5 SG3 70.2 ST 1108.8 IM_ 17153.4 915 809.9

iilD(-15.9871 RRA-1.4947 RC:5 .0447 FAU .00179 RRT .9367 RRF .9961 RTF .9814 CRT .9599 CR:5 -.9881 CST -.9915

FD(-1.11565 FRA -.5901 FC3 -.0070 6SP 11668 SG8 5798.5 R23 -.1093 RI3 .9933 L:SA 2193.8 NSA 269.4 :SSA 1.4

BO( 4.3662 MA 1.3807 6C15 .0455 FSP -293 SG1 3747.7 $GE 481.5 THA 67.49 EL1 2039.6 EL2 2•3.7 ALF 57.90

LAUNCH DATE &EP 17 1970 FLIGHT TIN( 138.00 ARRIVAL DATE FEB 2 1971

HELIOCENTRIC CONIC

RL 150.159 LAL -.OO

RP 107.78 LAP 15.26

RC 114.599 GL -4:5.19

PLAN(TOCENTRIC CONIC

C:5 108.955 VHL 10.147

LNCH AZMTH LNCH TIN(

13.44 O 8 19

184.54 11 • 49

15.49 O 8 19

144.54 11 • 49

15.48 O 8 19

1M.54 11 9 49

DIFFERENTIAL CORflECTIONS

T0(-2.98115 TRA-I.4M2 TC:5 -.2753 BAU .3793

RD( .51597 RRA -.9502 RC3 -.0048 FAU .011531

IrDE-l.0019 IRA -.5581 FC:5 -.1119 BSP 12199

BiD( 15.0150 MA 1.4598 BC3 .2756 F:SP -294

LAUNCH DATE 8EP 17 1970

DI:STANCE 401.209

LOt. :553.89 YL 27.152 GAL -5.09 AZL 109.56 HCA 189.76 SHA 129.09 (¢C .18654 INC19.5953 Vl 29.634

LOP 1152.90 VP 37.884 GAP 5.05 AZP 70.7D TAL 203.30 TAP 33.08 RCA 105.01 APO 155.17 VZ 35.149

GP 74.48 ZAL 101.00 ZAP 103.49 (T15 78.94 ZAE 98.15 ETE 183.16 ZAC 142.28 ETC 214.58 CLP-175.72

DLA -78.415 RAL 179.59 RAD 6570.0 V(L 14.677 PTH 2.7D VHP 13.445 DPA 62.29 RAP 247.80 ECC 2.4944

L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO C:ST TIM INJ Z LAT INJ 2 LONG

2162.14 17.59 78.49 85.20 165.78 O 44 41 1582.1 25.30 79.73

5984.115 17.57 258.80 85.22 165.75 12 41 33 5084.1 25.31 257.0•

211_.14 17.56 78.49 95.20 163.76 O 44 41 1582.1 25.50 79.73

5084.115 17.57 238.80 85.22 165.75 12 41 3:5 508_.1 25.31 237.04

21RE.14 17.36 78.49 85.20 165.78 O 44 41 1562.1 25.30 79.75

5684.13 17.57 958.80 85.92 165.75 12 41 3:5 5084.1 25.51 257.04

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3888.9 8DR 675.0 $83 91.2 ST 1970.9 SR :554.:5 $:5 722.5
RRT .6092 RRF .4695 RTF .9892 CRT -.4624 CR$ .5704 CST -.9920

$GI3 3944.4 R23 -.1474 R13 .9871 L:SA 2104.3 NDA 329.9 SSA 2.1

SG1 3907.8 $89 535.9 THA 8.09 EL1 1977.9 EL2 1515.0 ALF 175.115

N(L IOCENTR IC C(_l I C

RL IS0.159 LAL -.00 LOL 35:5.89 VL

RP 107.79 LAP $.ZO LOP 188.14 VP

RC 119.671 GL -69.91 GP 70.92 ZAL

PLAN(TOCENTR lC CONIC

C:5 91.:519 Vl4L 7.R30 DLA -75.6£ RAt.

LNCH AZNTH iNCH Tll( L-I TIN(

19.99 O 47 :5 E067.48
181.159 11 :59 I_ S671.89

19.98 0 47 3 E057.48

191.:59 11 39 _ 9571.81)

16._ 0 47 3 _067.4R

191.69 11 3t _11 S17t.R9

DIFFE5tI[NT lab C(]IH_CTICR$

Tl_-t.31J_O 112A-1.274t TC$ -.9869 BAU .3781
1.1047 liRA .1_1 RC$ .1484 FAU .OLd'01

F0[-1.1332 IRA -.3_e9 FC:5 -.3106 BSP tE590

BO( 2.T908 BRA 1.9801 BC3 .7098 FSP -381

FLIGHT TIN( 140.00 ARRIVAL DATE FEB 4 1971

DISTANCE 407.122
ET.111 GAL -4.84 AZL 104.53 HCA 192.84 SNA 128.81 ECC .18983 INC14.5256 Vl 29.•154

157.8A5 GAP 5.29 AZP 75.82 TAb Z02.01 TAP 34.86 RCA 104.74 AI_, 152.88 V9 35.158

103.41 ZAP 108.19 £TS 81.85 ZAE 102.40 ETE 147.115 ZAC 161.73 ETC 299.01 CLP-180.19

187.47 RN) 9S(H).I VI[L 13.516 PTH 2.47 VHP 10.555 DPA 34.$8 RAP 245.14 ECC 2.0091

INJ I.AT INJ t.CNG INJ RT ASC INJ AZI8TH INJ TIN( PO CST TIN INJ 2 LAT 1NJ 2 LONG

25.01 T_.87 89.77 161.87 1 21 20 1457.5 32.58 71.15•

25.02 257.41 89.80 181.87 13 5 21 4971.9 152.39 254.89

25,01 "_.87 89.77 191.87 I 91 EO 1457.5 :59.59 71.:54

£5.0£ 267.41 09.80 161.87 15 5 21 •971.9 39.59 254.99
23.01 73.87 1_,77 161.87 I 21 20 1457.3 39,39 71.34

95.09 257.41 99.80 161.87 13 5 21 4971.9 32.39 254.99

NID-COUR6[ EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

8GT 3950.5 8GR 901.0 883 117.1 15T 21E1.E Sit 813.3 89 812.9

RRT 0,7938 RRF -.R999 RTF .9750 CRT -.9327 CR$ .9791C:ST -.9R96

SGe 4051.9 R93 .1820 fl13 -.9798 L:SA 2395.9 NSA 291.2 :SSA 9.9

$81 4015.9 682 539.4 THA 169.55 ELI 2255.9 ELZ 276.6 ALF 159.9•

1982



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19701

LAUMCH DATE 3EP IT ll?O FLIGHT TIN[ 142.00 ARRIVAL DATE FED I 1971

H(LIOCEMTRIC CONIC

RL 1S•.31 LAL -.00

RP I•T.aE LAP 3.13

RC 114.138 GL -IS.••

PLAN[TOCENTlUC CONIC

C$ 41.541 VHL •.449

LKH AZNTH LKH TIN[

El.l• I II lm
lSl.•l 1l 1 •

11.88 I L_ 82

lSl.•l 1R 1 O

81.•• I L_ 12

158.41 It 1 •

DIFIrI_tI[NTIAL C_tR[CTI_

TD(-t.4_IS 111A01.1047 TC301.1718 BAU .4775
ROE 1.1004 RItA .1S_S RC$ .3154 FAU ,OL_JE

F0[-1.5019 FRA -.3411 FC$ -.1144 B_P lr_M_S

DOE t.1717 BRA 1.1157 BC$ 1.£184 FDP -473

DISTANCE 413.078

LOL $55.D9 VL t7.DGD GAL -4.•0 AZL 101.45 HCA liS.90 •NA

L(X D 181.37 VP 37.804 GAP S.St AZP 7D.O0 TAL ZOO.Y4 TAP

GP 64.SS ZAL IO$.ET ZAP 112.R ITS Si.3E ZAE 107.55 ET[

120.5E ECC .18735 INCll.4£GS VI £9.134

11.71 RCA 104.41 APO l|t.l• V| 31.147

143.54 ZAC lSl.ll ETC 231.43 CLP-ISS.•I

DLA -70.7S RAL 199.S4 RAID tSl_l,I VI[L 12.766 PTH 2,$2 VHP

L-I TIN[ INJ L3kT INJ LONG INJ RT AIC INJ AZNTH INJ TIN[

14S5.21 30.18 II.SO N.5• 157.41 2 I SS

$485.R1 30.11 25S.45 14.10 157.41 13 $2 E•

liD3.11 50,IMI _1,$0 tD.Sl 157,41 2 I 55

$443.ll 30.ll 215.43 •4,50 157.46 13 32 E3

1955.£1 30.•8 11.50 14.58 1S7.4D 2 1 SS

$445.R1 30.ID 255.45 94.10 157.41 15 5E 25

N|O-COUItJ_ [N[CUTION ACCURACY

8GT 594K).986R 1139.9 SG5 144.•

RRT -.ITIONNF -,ll834 RTF .9¢752

4140.RIU_ .2095 R15"-.472l

8£1 4107.2 _ SZt.8 THA 145.45

I.O•O DPA 47.04 RAP 845.25 ECC 1.J841

PO CST TIN INJ 8 LAT INJ 8 LONG

1553.5 58.01 15.04

4•05.2 58.•8 251.47

1353.5 58.41 IS.D4

4885.8 58.•8 851.47

1553.5 50.01 15.O4

4445.E 30.•2 851.47

GRBIT D(TI[_41NATION ACCURACY

ST E340.S M 99)85.• S• 915.5
CRT -.9916 CltS .IH144 C•T -.9876

LSA 2iMP.• 145A RS•.I SSA 5_7

EL1 2S21.• EJJ 257.1 ALF 157.l$

LAUNCH •ATE SlIP 17 1470 FLIGHT TIN[ 144.00 ARRIVAL DATE FED 8 1471

HELIC(ENTR1C CCNIC

RL 150._1 LAL -.00

RP I07.88 LAP 5.45

BE 181.4OI 64. -51.41
PI.AN[TOCE)HTR I C CONIC

C5 50.804 WlI. 5.$50

LNCN AZNTH LNCH TINE
IS.S• l • •

114._ It L_ •

RS.5• E • •

114.11 It II •

15.51 l • •

I14._ 1l II •

DI•TANCJ[ 419.048
b(_ 555.¢r_ VL ET.O_S GAL -4.55 AZL 99.55 HCA 199.14 8NA 1E8.24 ECC .1071t) IN(: 0.5879 Vl _5.G34

LOP 1•e.•0 VP 57.765 GAP $.04 AZP 81.18 TAL 199.45 TAP 58.59 RCA 104.15 APO 15E.34 V8 35.136

GP 58.8ti ZAL IO•.§E ZAP 117.52 ETS $4.04 ZN[ 111.52 [TE 145.52 ZAC 154.70 ETC 85•.•0 CLP-155.58

DLA -07.85 PAL 204.R4 PAD 45441.2 Vl[L 12.554 PTH 2.R2 VHP 7.991 DPA 41.74 RAP 241.99

L-I TII_ INJ LAT INJ LONG INJ RT AJ_ INJ AZNTH INJ TINE PO C&T TIN INJ E LAT

1147.95 34.•5 _._ 11.51 15E.70 £ 40 1l 1_i7.9 41.••

1411.99 34.15 ESS.IS 11.55 IRE.TO 15 $4 13 4117.0 41.•7

1117.95 34.15 IZ.I_ N.51 15E.TO 2 40 1l IL_I7.i 41.11
S411.11 34.1S 2S5.15 11.55 IRE.T0 15 11 l_l 4817.0 41.17

1997.15 34.lS I_.1_ 11.51 152.T0 f 40 1l l_17.i 41.tt

S411.IHD 34.15 E55.15 N,55 152,T0 15 11 13 4_$7.D 41.17
D 1FFER[NT IAL _llm_CTIGNI

TDE-£._• 111A -,9¢100 TCS-1.T_ •AU .75D1

ND[ .tl51 NNA .11_1 RE5 .4¢104 FAU .0351_

FD_-I.MII ir•A -.ltll FC_-I.00G7 lip 13075

liO( 1.5141 BRA .1177 IIC5 1._4 FM I -SSS

NID-COURI_E_CUTION ACCURACY

8GT 4044.4 _ 11D4.1 845 171.0

RRT -.894•R I IF -.4745 2TF .9577

84114_14.5R2_ .L_JO_ R15 -.885D

841 4185.7 _ S04.4 THA 115.0_

ECC 1. SOTO

INJ R LONG

58 • 14

_48.99

11.14

t41.11

11.14

t41.11

GRBIT DETENNINATION ACCURACY

IT tSE•.• M 1010.0 •S IN_.E

CRT -.iTl| CR8 .8877 CIT -._7

LSA 2887.0 ItSA ES4.O &SA 4.•

EL1 R717.1 [LE _O5.9 ALF 1S•.)l

LAI,JINCN DATE $(P 17 1970 FLIGHT TIN[ 148.00 ARRIVAL DATE FEB 1• 1971

N(LIQ(ENTRlC CONIC

RL 1$0.$• LAL -.00

RP 107.11 LAP t.88
RC 185.990 GL -47.0•

PLAN[TOCENTIt 1C CONIC

C] 84.889 K 4.1_8

LNCH AZNTH LNCH TIN[

88.78 I 45 11

151.1E 18 47 15

88.70 I 45 34

151.11 It 47 15

80.78 t 49 11

191.8l It 47 15

B I FF[PJ[NT I AL CGRN[CTIG_I

lD[-t.tlSl TRA -.1417
• 8540 im ,oe54

iro[-1.4035 FlEA -.R517

8.5747 DWA .4458

DISTANCE 425.016

LOL 555.69 VL El.SIR GAL -4.10 AZL 97.81 HCA 2OE.SE •HA

LOP 1D5,85 VP 57.7E1 GAP 1,11 AZP 82.77 TAL 148.14 TAP

GP 55.66 ZAL 107.19 ZAP 1RI.lt [TD 52.78 ZA( 114.57 ETE

DLA -M.IE RAL 211.90 RAD JS99.O V[L 12.049 PTH

L-I TIME INJ LAT

1747.54 57.21

5114._4 57.2R

1797.56 57.E1

5114.84 57.1_

11_17.11 57.£1

5_9.84 57.L_

1E7.95 (CC .18071 INC 7.1011 ¥1 8|.154

40.44 RCA 105.79 APO 15R.1• V8 55.184

144.71 ZAC 1SO.l£ ETC 244.11 CLP-lSS.•7

TC5-R,55_4 BAt/ .7875

RC5 .5058 FAU .04157

FC_-1.4747 Blip 15584

KS t.4tSt FSP -MR

E.I| VlDP 7.11H) DPA 54.24 RAP IM1.|1ECC 1.5ll7

INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO C$T TIN INJ t LAT INJ 8 LONG

54.S5 101.08 147.05 3 15 35 1197.D 45.45 51.05

tSO.ll 101.09 147.84 14 1• 44 4769.2 43.85 845.55

11.55 101.08 147.85 5 15 55 1197.$ 43.85 51.05

250.81 101.09 147.84 14 IS 44 47••.R 45.05 845.35

54.55 101.04 147.85 3 15 55 1147.8 43.89 51.05

250.81 101.09 147.84 14 IJ 44 4769.2 43.85 845.35

MID-COURSE EXECUTION ACCURACY CREDIT DETERMINATioN ACCURACY

99T 41_4.81_11 117_.0 8_5 199.D ST E998.0 Ill 991.4 88 10R£.1

RRT -.RO71 g -.9772 RTF .9540 CRT -.9813 C.R• .fin CIT -.9895

4_L_.lli_3 .1311_ R13 -._i12 LSA 3018.2 NIA 815.4 33A 5.4

I41 4_O0.11G_ 477.• THA !45.50 EL1 284E.5 EL_ 100._ ALF 154.79

LAUNCH OAT[ 8(P 17 1070 FLIGHT TIN[ 148.00 ARRIVAL •ATE FEB 1£ 1971

HIll. iOCENTR IC CONIC

RL 150.58 LAL -.00

• P I07.95 LAP l.II

IE 185.11| _. -44._

PLANETOCENTIt I C C._41C

C5 20.C_7 V_ 4.480
L.NCH AZNTN INCH TIN[

5R.15 5 19 13

147.87 15 5 •

51.15 5 19 13

147 .IT 15 5 •

5R.15 5 19 13

147.17 15 5 •

DISTANCE 430.lNN)

LOL 555.99 Vii. I_.•_• GAL -5.1M AZL II1.15 HCA 205.51 M4A 1E7.45 ECC .18945 IN(: G.6517 Vl 24.•34

L_ff lit.D5 VII 57.•78 GAP 1.11 AZP IL_.IH) TAL 199.8E TAP 4_.55 RCA 105.44 AlSO 151.81 VE 55.11R

DIP 48.98 ZAL 107.18 ZAP 125.99 ET$ 51.1_ ZAE 117.19 ETE 144.RO ZAC 14D.75 ETC 848.85 CLP-155.48

DLA -_.08 RAL |18.57 RkO ISlT.B M[L 11.843 PTH 2.11 VHP 6.717 PPk 51.25 RAP 240._0

b-I TINE INJ LAT INJ _ INJ RT ,DU_C INJ AZNTH INJ TIN( PO C$T TIN INJ 2 LAT

1750.54 38.t_ S0.48 105.24 145.15 5 48 21 1158.5 44.91

5558.05 58.70 8411.13 105.24 145.13 14 34 5 475R.1 44.92

1F5_.54 11.99 50.48 105,24 145.15 5 48 21 1158.5 44.91

5558.05 11.70 _l•.l_ 105.2_ 145.15 14 34 5 4758.1 44.42

1758._ 58.tHI _).48 105.24 143.15 5 40 21 1158.5 44.41
5558.05 58.111 _48.1_ 105.L_ 145.15 14 34 5 4734.1 44.•£

DI_IAL CD]I[(T ICNI

T0[-l.Oe48 T_A -.7114 TC_-2.111• IAU .8147

I_[ .7807 II_ .0_11 RC5 .llll IrAU .0_501

IrD[-l,S571 FRA -,1444 FC_'I,N55 t 157_5

liD[ E,RO•5 BRA ,7175 BC5 5,0555 FSP -704

NID-QXIRmrEXECUTICN ACCURACY

8GT 4151.1 8DR 1112.4 8_5 215.5
RRT -.•G_ORRF -,•791RTF ,•4•5

_G_ 4394.8 _ ._159 R13 -.•SS9

SGI 4371.5 $42 455.2 THA 158.49

ECC 1.5505

INJ 8 LONG

44.15

Zd2.ET

44.15

14£.£7

44.15

t41.17

ORBIT D[TE_NINATION ACCURACY

iT 21_1.• IR 952.7 •• 1018.5

CRT -,9055 CRS .4994 CST -.•8•0

LDA _054.0 lenA ROILS IDA 1.8

ELI _882.0 EL2 15t.I ALF 111.58



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUItCH DATE SIP 17 1970 FLIGHT TIN( 1§0.00 ARRIVAL DATE FEB 14 1971

H(LIOCENTRIC CONIC

RL 130.$9 LAL -.00

9P 107.97 LAP E.7S

R¢ 188.159 GL -40.34

PLAN[TOCENTIt|¢ CONIC

CS 17.197 VtSL 4.14S

LNCH AZNTH LNCN TIME

SS.4E S $1 S

144.S9 13 tO 38

35.48 3 $1 9

144.58 13 tO St

35.4E 3 S1 S

144.$8 13 tO DE

DIFFERENTIAL CaUI[CTI(_I$

TD(-S.9$M TRA -,|979

RD( .e2_E RIIA .0041

F0[-1.8773 FRA -.DES4

E.OSS7 MA ,SD74

DISTANCE 436.953
LOt. 3S$.6D VL 26.894 GAL -S.S7 AZL 95.74 NCA 2O8.?O SNA

LOP 802.27 VP S?.69§ GAP 9.67 AZP 84.96 TAL 195.47 TAP

6P 44.91 ZAL 106.84 ZAP 12D.71 ETD 51.25 ZA[ 119.28 ET(

TC$-3.6233 BAU .8414

RC$ .7219 FAU .04775
FC$-E.40S4 BEP 14020

BC3 3.6964 FDP -754

127.$6 ECC .1DOGS |NC 5.7578 Vl Z9.634

44.17 RCA 103.08 APO 1S1.64 V2 39.099

148.64 ZAC 143.20 ETC £50.99 CLP-lS4.22

OLA -SD.32 R/_ tt4.EO RAO iS47.7 VEL 11.771 PTH 2.08 VHP 4.488 DPA 24.74 RAP 240.95 ECC 1.2829

L-| TIN[ |NJ LAT |NJ LONG INJ RT ASC |NJ AZNTH |NJ TIN[ PO CST TIN |NJ Z LAT INJ 2 LONG
1U7.17 3D.$S 44.63 105.14 138.71 4 19 13 1087.3 43.14 37.S8

$314.43 39.37 246.77 103.13 138.70 14 49 6 4714.4 45.15 259.70

1M7.27 39.36 44.65 105.14 138.71 4 19 13 1D87.3 45.14 37.58

5314.43 39.37 244.77 103.16 138.7D 14 49 6 4714.4 45.15 239.70
1DET.E7 59.34 44.D5 105.14 138.71 4 1D 13 1087.3 45.14 37.58

S314.43 39.37 E4D.77 105.18 138.70 14 49 J 4714.4 49.15 239.70

NID-COURW[ EXECUTION ACCURACY ORBIT D(TERNINATZON ACCURACY

SGT 4335.1 DGR 1048.D 863 230.4 ST 2749.1 M 84,1.5 $8 990.1

RRT -.9060 R2F -.D707 RTF .D449 CRT -.DOSO CR8 .9997 CST -.9882
4479.4 R23 .2454 R13 -.9920 LSA _D40.2 liSA 19E.E SEA 8.1

841 4459.0 842 4L_9.2 THA 167.$5 EL1 2877.4 ELE 14E.2 ALF 162.80

LAUNCH DATE IM[P 17 1970 FLIGHT TIM( 152.00 ARRIVAL DATE FEB 16 1971

NIELI(XENTRIC CCNIC

RL IS0.31 LAL -.00
RID lml,Ol LAP E.M

RC 130.397 GL -39.83

PLANETOCENTR I C CONIC

C3 13.161 VHL 3.9_

LNCH AZNTH INCH TIN|

31.M 4 21 19

141.51 13 33 SS

38.14 4 21 29

141.36 13 3S SS

14.64 4 21L_l

141.39 13 31 D|

DIFFI[R[IMT|AL C(XWI[CTICN$

TDE-l.B2ge TNA -.4779 TC3-4.2994 BAU .8740

liD( .631di NRA -.0247 RC3 .TS01 FAU .04D33

F_[-1.1713 IrRA .0454 FCS-2,D161 68P 14313
DOE 1.9042 liRA .47948C$ 4.3250 Flip -791

DISTANCE 441.873

LCL $55.99 VL 22.849 GAL -3.29 AZL 9,6.99 NCA 211.90 SNA 127.07 ECC .19176 INC 4.9955 Vl 29.$39

LOP 2OS.4D VP 37.511 GAP 6.94 AZP DS.TS TAb 194.10 TAP 4D.DO RCA 102.70 APO 151.43 V2 55.086

6P 41.10 ZAL 105.91 ZAP 133.14 ETS 50.t9 ZAE 120.93 ETE 150.72 ZAC 140.01 ETC 252.$1 CLP-155.14

DLA -$6.15 RAL 1_9.73 RAD DSST.S VEL 11.683 PTH 2.06 VHP 6.309 DPA 22.69 RAP 241.31 ECC 1.2493

L-I TIME INJ LAT |NJ LONG INJ fiT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG
1641.10 $9.41 SD.09 107.02 134.64 4 49 51 1042.0 44.77 31.49

SSO_._K) 39.42 E4S.S3 107.03 1S4.DS 15 2 17 4702.S 44.78 237.72

1MI.94 39.41 59.09 107.02 134.64 4 43 51 1042.0 44.77 31.49

SSOZ.30 39.42 249.53 107.05 134.D3 15 2 17 4702.3 44.78 237.72

1641.99 $9.41 3D.09 107.D2 154.64 4 48 51 1042.0 44.77 31.49

SSOt.SO 39.42 243.53 107.03 134.63 15 2 17 4702.S 44.78 237.72

N|D-COQWS[ EXECUTION ACCURACY ORBIT DETERNINATZON ACCURACY

8ST 4459.0 8DR J04.3 $GS 241.4 ST 2721.6 89 790.0 $$ 940.?

RRT -.9043 RRF -.9441 RTF .9444 CRT -.D860 CRS .9999 CDT -.9948

8GB 43J6.4 RED .ESDD RIS -.9489 LEA 2960.S 14SA 133.9 SEA 9.4
$4;1 454D.1 SG2 407.9 THA 168.59 EL1 E991.1 EL2 124.S ALF 163.99

LAUNCH DATE &EP 17 1970 FL|GNT TIN( 154.00 ARRIVAL DATE FEB 10 1971

N(LIOCENTRIC CONIC DISTANCE 443.7D9

RL 130.56 LAL -.OO LOL $53.89 VL 23.804 GAL -3.00 AZL 94.$7 NCA 215.OD SNA 126.77 [CC .1DSOO INC 4.3723 Vl 29.654

RP 108.05 LAP t.51 LOP 102.71 VP 37.547 GAP 7.21 AZP 86.42 TAL 192.72 TAP 47.81 RCA 102.51 APO 131.24 V2 35.074

9C 132.627 GL -35.49 GP $7.82 ZAL 1D4.55 ZAP 156.26 [TS SD.21 Z/dE 122.22 (T[ 152.73 ZAC 137.19 [TC 255.23 CLP-1SS.1S

PLAN[TOCENT91C CONIC

C3 13.877 VHL 5.698 DLA -54.07 RAL 234.04 290 SSS?.S V[L 11.$22 PTH 2.D4 VHP 6.205 DPA 19.04 RAP 241.92 ECC 1.2251

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
41.00 4 SO ST 1QOO.8S 3D.O0 39.85 103.99 IS0.97 S 17 SD 1000.0 43.92 25.87

139.t0 19 45 44 S298.11 39.01 244.36 109.00 130.96 15 14 Z 4998.1 43.97 236.34

41.80 4 50 57 14K)O.DS 39.00 33.85 10D.99 130.97 5 17 58 1000.8 43.96 25.67

1S8.20 15 45 44 5291.11 $9.01 244.59 109.00 130.98 15 14 2 4698.1 43.97 238.56

41.80 4 SO 57 1100.85 $9.00 SS.DS 108.99 130.97 S 17 36 1000.8 43.D4 25.87

1SS.EO 19 43 44 $299.11 39.01 244._ lOS.DO 130.SHS 19 14 2 4698.1 43.97 236.36

DIFFERENTIAL CORP.[CTION8 NID-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.TO3E TRA -.SS58 TC3-4.81413 BAU .9009 DGT 45t2.0 DGR D2S.D SGS 248.5 ST 2659.0 SR 723.8 38 678.1

RD( .4664 RRA -.0491 RCS .?SI1 FAU .04999 RRT 0.9027 I_F -.DSSS RTF .9428 CRT -.DBT1 CR3 .9997 CST -.9848

FO(-S.OSIE FRA .1430 FCS-S.1M4 BIMP 14619 _ 4DS4.S R23 .ZZTS R13 -.9464 LEA 2883.4 i4SA 176.7 SEA 11.3

90( 1.7859 liRA .SSDE BCS 4.9270 FSP -D16 841 4639.1 $42 391.0 THA 169.57 EL1 279D.5 EL2 112.1 ALF 144.92

LAUNCH DATE 9(P 17 1970 FLIGHT T|N[ 159.00 ARRIVAL DATE FEB 20 1971

14[LIOCENTDIC CONIC
RL lS0.39 LAL -.00

RP 109.00 LAP E.38
RC IS4.9S0 GL -30.51

PLAN[TOC[NTR | C CONIC

C3 12.SINI _ 3.$49

LNCH AZNTH LNCH TIN|

44.92 S 1D SD

135.08 15 $9 7

44.92 S 19 SO

1DE.DO 13 31 7
44.1_ S 19 19

136.08 13 $4 7

DI_NTIAL _CTiON8

TD2-t.S770 TIIA -.I_tS TCS-5.4333 BAU .D242

RD( .4109 NRA -.0194 tiCS .7SOS FAU .04991

-.9249 FRA .2_JS FCS-S.4L_6 Blip 14918

DOE 1.4504 BRA .2392 6C3 S.4DTO FSP -890

DISTANCE 434.71D

I_L 393.19 VL 26.759 GAL -2.?0 AZL 93,64 HCA 218.29 SHA

LOP 211.92 VP 37.502 GAP 7.49 AZP 84.98 TAL 1D1.31 TAP

GP 34.92 ZAL 102.81 ZAP 139.11 [TS 4D.82 ZAE 125.22 ETE

128.48 [CC .19455 INC 3,6429 Vl 29.S34

49.60 RCA 101.90 APO 131.08 V2 35.061

154.63 ZAC 134.$9 ETC 255.12 CLP-1ST.Zl

DLA -SI.SD RAL 239.98 RAD D567.5 V[L 11.$75 PTH 2.02 VHP 6.156 DPA 15.73 RAP 242.74 ECC 1.2073

L-I T|NE |NJ bAT ZNJ LONG INJ RT ASC INJ AZNTN |NJ TIN| PO CST TIN INJ 2 LAT INJ 2 LONG

13U.$3 _J.ES 28.09 111.14 127.67 S 46 1 942.4 42.83 10.87

$3D1.09 $1.2D £4S.tH) 111.13 127.1_ 13 24 28 4701.1 42.84 233.98

131k1_.35 M.£S 20.89 111.14 127.67 S 46 1 942.4 42.83 10.87

5_01.09 3D.ED 2dS.19 111.13 127.66 15 24 28 4701.1 42.84 233.98

I_.SS _.23 28.94 111.14 127.67 S 46 1 942.4 42.83 10.87

5501.09 )8.23 243.89 111.15 127.66 15 24 28 4701.1 42.84 235.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 4_1.D 8GR 8_.0 669 252.5 ST 25S5.9 DR 963.0 $S 801.1

RRT -.6974 RRF -.9441RTF .D417 CRT -.9889 CRS .D988 CST -.9813

4741.9 R2S .211D 919 -,9446 LEA 2754.5 MSA 170.9 SEA 13.3

641 4726.0 842 $78.2 THA 170.44 EL1 2639.2 ELI 90.1 ALF SDS.S6

1664



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE SEP 17 1970

HELIOCENTRIC CONIC

RL lSO.SI LAL -.00

RP 108.13 LAP 2.24

RC 13T.0•3 GL -tT.II'9

PLAHETOCENTR 1C CONIC

C3 11.91t VEIL 3.437

LNCH AZNTH LNCH TIN[
48.03 S 48 SO

151.97 14 5 9

49.03 $ 48 SO

131.97 14 S 9

49.O3 $ 48 SO

151.97 14 S 9

FLIGHT TIN[ ISD.OO ARRIVAL DATE FEB ££ 1R71

DISTANCE 4GO,60S

LOL $$3.6D VL El.T15 GAL *t.$D AZL 93.58 HCA Etl.4i _4A ltG.10 ECC .19584

LOP tlS.13 VP $7.45D GAP 7.76 AZP 87.46 TAL 189.08 TAP 51.57 RCA 101.40

GP IE.$D ZAL 100.75 ZAP 141,H (T8 49.SI ZA( DES.S9 ETE ISS.SD ZAC 13E.50

DLA -49.11 RAL 244.93 RAD aSG7.S VEL 11.541 PTH E.DI VHp •.147 DPA

L-I TIN( INJ LAT INJ L_NG INJ RT A$C INJ AZNTH INJ TIN[

ISES.4E 3T.E2 24.18 115.49 1E4.72 D 14 15

S310.74 37.E$ 243.93 1IS.SO 124.71 15 33 40

IS25.4E 3?.EE 24.18 115.49 124.72 • 14 15

5510.74 3T.23 243.93 115.50 124.71 15 33 40

132S.4£ 37.2 _.1• 113.49 124.72 • 14 15
3310.74 37.E3 243.93 113.30 124.71 13 33 40

DIFFEI_NTIAL CaUECTION8

TOE-1.4324 TRA -.ON? •CS-$.N?S 8AU .9493

RDE ._iDOmRA -.O_8MC5 .TSOa FAU .049_3
F1D[ -.79•T FDA .321NrJ FC3-.-5.ROSkl ILSP 152_4

1.49•8 BRA .1313 K5 3.1HN_5 FSP -858

LAUNCH DATE ldEP 17 1•70

NID-C_JRK EXECUTION ACCURACY

8GT 4719.0 8DR 810.5 883 253.8
RRT -.89_ IRF -.9301 RTF .9410

i 4828.l 1_5 .ll_l R13 -.2433

SG1 4814.1 SGZ 3_l.S THA 171.22

FLIGHT TIN[ 180.00

DISTANCE 414.413

L_J.•88 GAL -2.09 AZL 92.98 HCA 21,4.•8 Si4A 125.•0 [CC .liT47
37.413 GAP 8.04 AZP 97.88 TAL 188.43 TAP 33.12 RCA 101.D4

90.58 ZAP 144.05 ET3 49.19 ZAE 124.38 ETE 137.98 ZAC 130.58

WL 5.533 DLA -4Q.TE RAL 249.2 RAD 939T.4 VEL 11.317 PTH E.01 VHP •.199 DPA 10.12

INCH TIN[ L-! TIHE INJ LAT INJ LONG INJ RT _ |NJ AZI4TH INJ TIN[ PO CST TIN

8 IT SO 141_.99 33.15 19.59 11•.05 122.08 9 4£ 58 818.9

14 1144 35£7.04 58.01 244.31 11Q._S 122.0? 15 41 33 4TE?.O

• 17 SO 1411.1_ 33.99 19.59 118.03 122.D8 • 42 58 1tl.9
14 11 44 $3£?.G4 58.01 _14.51 II•.N 122.07 15 41 33 472•.0

8 1• SO 14_1.S_ 55.99 19.59 11•.05 1L_.08 • 42 58 111.9

HEL IC_ENTR IC CONIC

RL 150.58 LAL -.00 LGL 535.19 VL

RP 1D9.17 LAP I.O9 L_P 219._J VP

RC l_l.Lq_i GL 024.59 GP 30.10 ZAL
PL_LNETOCENTR IC CONIC

C5 11.835

A_4TN
51.14

111.81

31.14

119.141

35.14

IN( 5.3•30 Vl 29.•34

APO 150.90 V2 35.24Y

ETC 258.12 CLP-150.EI

1£9._J 14 19 44 3327._4 58.01 _J4.|1 1|•.OI 122.07 15 41 33

DI_IAL. C.GNN[CTION9 NID-COUR sr EXECUTION ACCURACY

TD[-I.31NiO TItA .ORS TC5-4.3908 BAU .SH_72 SGT 4830.0 M 779.3 8G3 233.0

119[ .5909 _ -.II_D Iit¢3 ._18 FAt) .04813 RNT -.9807 lIF -.9147 RTF .9404

FOE -.9_1 FMA .4171 FC3-'5.70_k_ _ 13521 S_B 4912.0 _3 .1725 R13 -.9423

DOE 1.3_44 BRA .1090 8C3 9.4L_3 FDP -83T SGI 4891.4 SG_ _44.9 THA 171.91

IE.79 RAP 245.7• ECC 1.114,4

PO C•T TIN INJ 2 LAT INJ E LONG

9E5.4 41.47 13.80

4710.7 41.47 £35.57

25.4 41.47 15.80

4T10.7 41.47 253.57

D23.4 4|.4T 15.•0

4710.7 41.47 £53.57

_IT D(TERNINATION ACCUIRACY

5T 2423.5 M 815.9 18 719.9
CRT -.9900 C_8 .99_4 C•T -.9793

LSA 2598.21_A 114.1 •IA 15.•

EL1 2500.9 EI_' 24.0 ALF llS.•f

ARRIVAL DATE FEB 24 1971

INC 2.9797 Vl _9.834

APO 130.78 V£ 53.054

[TC E37.00 CLP-159.S5

RAP £A4.1kl ECC 1.193£

INJ E I.AT INJ £ LGNG

59,93 11.1T

39.94 £SO.Oe

58.95 11.1•
58._4 E58.C_

58.95 11,18

4TET.0 58.94 m.oe

CD_IT 0ETENNINATIGN ACCt_ACY

ST IIGI.• SR 570.0 81 939.E

CRT -.9921 (R9 .9901 CST -.9993

LSA 2419,1 141A 183.3 •RA 19.£

EL1 2351.1 ELI 89.£ ALF 195.99

LAUNCH DATE _(P 17 1570

HELIOCENTRIC CONIC

RL 110,5• LAL -.00

RP 10_.81 LAP I.R4

RC 141.459 GL -81.83

PLAHETOCENTRIC CONIC

C5 10.978 VHL 3.29t

LNC34 AZM•H U8CH TIXE
_l.t9 • 47 18

125.71 14 1l 47

54.89 • 47 18

ltl.TI 14 18 47

14.119 • 47 1•

11S.71 14 II 4T

FLIGHT TIN[ li|.00 ARRIVAL OAT[ FEB !• 1971

DI•TANC( 47E.344

LOt. 353.69 VL E•.•22 GAL -1.73 AZL 32.•E EA 2|7.88 •HA 125.81 [CC .19924 IK 2.llli Vl _1.154

LOP 221.54 VP 37.3•0 GAP 8.31 AZP 81.24 TAL 189.97 TAP 54.05 RCA 100.58 APO 150.24 V2 35.0_1

GP 2R.O• ZAL 95.75 ZAP 14•._1 [TS 49.11 ZAE IES.03 ETE 159.42 ZAC 1El.I• ETC 257.7D CLP-l_O.41

DLA -44.37 RAL 253.68 MAD •5•7.4 V(L 11.501 PTH 2.00 VHP 6.218 DPA

L-I TIM( INJ LAT INJ LONG INJ IT ASC INJ AZNTH INJ TIN(

14§1.79 34.•0 IS.12 111.79 119.72 ? 11 28

SSSO.t7 _l.I1 145.15 118.90 119.70 15 47 57

1451.79 34,_D 15.It 118.79 113.72 T 11 El

5350.27 34.91 241.65 lll.•O lli._O 15 47 57

1451.70 34.90 15.12 115.79 119.7E 7 11 20

5550.£T 34.81 243.93 110.80 119.70 15 47 5?
DIFFERENTIAL CCDRECTION8

TDE-S.19?4 _ltA .11_7 TC3-9.7113 BALI .9114,

• 50_i lIRA -.1181 MC3 ._977 FAU .04_

IrO[ *.3531 IrRA .5001 FC3-3.7119 Blip 157_

I.E3509ilA .21•3 BC3 9.7_42 FSP -830

LAUNCH DATE OEP IT 1970

NELi_IC CONIC

I_ 150._i LAL *.00

R_ 1_.83 LAP 1.79

I_ 145.245 CA. -19._0

PLAJ_TOCENTR IC CONIC

C5 10.141 VHL 3.L_J

AzlmrH 1.14¢14 •INE
3•.91 ? 17 17

111.49 14 IMP SO
57.31 • 1T L_

IL_.49 14 I_ _•

S7.51 T 17 IT

D! F_RENT IAL

71_-1.01?1

.£901
FOE -. 4401

BO_ 1. lOS•

NID-COURSE EXECUTION ACCURACY

SGT 4955.5 8DR 741.• SG3 250.4

RRT -.g_90 RRF -.Mils RTF .93_H_

4990.7 _ .15_ R13 -.9_14

8G1 497?.4 SC_ _3.9 THA IT_.52

FLIGHT TIHE 114.00

DISTANCE 478.187

LOt. 333.1r4) VL !1.51'7 GAL -1.58 AZL I_._i) 14CA 231.07 8MA 1_5._ ECC ._O117

LOP L_P_.74 VP 37._3 GAP 9.5D AZP M.58 TAL 185.49 TAP $8._ RCA 100.11
641 _.SE ZAL 9_.!_S ZAP 148.19 [T$ 49.17 ZA£ 123.38 ETE 1_0._ ZAC 1ET.39

DLA -42.05 RAL _JT.IHS RAD 9_47.4 _L 11.491 PTH E,O0 _ 6,_84 DPA 5.52

I.-I TZHE IN3 LAT INJ _ INJ RT AS(: INJ AZMTH INJ TINE I_) C_T TIM

1412.73 33.N IO.24 IEI.?| 117._0 ? 40 59 912.7

5_1.1_ 35.0_ 247.40 1/'1.71 117.59 15 52 37 4791.1

1411.73 33.0_ 10.24 ltl.?l 117._0 7 40 51 912.7

!1581.08 33.09 247.40 ll_l.?E 117.59 15 52 37 4781.1

1412.7] 33.0• 10.14 121.71 117.10 ? 40 59 DIE.7

53411.04 33.0_ _17.40 121.71 117.59 15 52 37 4781.1

7.71 RAP 24•.28 ECC 1.1790

P• CIT TIN INJ £ LAT INJ 2 LONG

091.8 38.25 •.88

4750,3 38.2l 237.21

851.8 3•.2S •.•8

4750.3 38.2• _37.2|

851.8 38.2S 4.99

4710.3 38.2l 237.£1

ORBIT DETE9141NATION ACCURACY

ST _098.• M 532.7 $5 553.4

CRT -.9947 (:ITS .9793 CST -.9550
LSA 219.3 N_A 162.• SSA 21.2

EL1 2154.8 EL2 5_.£ ALF 185.7•

ARRIVAL DATE FE5 28 1971

IN(: 2.2950 Vl £9.•34

APO 130.55 ¥2 33.008

[TC E59.52 CLP-1•1.45

CQa_CTICNI NID-COUMM_ [vlrcUTION ACCURACY

TMA .3_7 TCS-7.OLqkS EUt8J 1.0058 8GT _019.3 8DR 710.8 883 248.7

-,1117 lC3 .tL$O? FAU .04498 RRT *.lS§• _ -.87_8 RTI r .9400

FMA .3773 IRC3-3.9528 i 1•072 _ _.4 _ .131£ R13 -.241E

BRA .358T BC3 7.05G8 F_P -D21 8GI SOSl.3 8G_ 585.1 •HA 173.05

RAP 24T.70 ECC 1,1715

INJ 2 LAT INJ £ bOND

34.49 2.25

58.49 £_1.11

58.48 £.23

58.49 258.99

58.49 £.23
$4.49 £_1.99

ORBIT DETERNINATION ACCURACY

ST 11_3.0 SO 301.5 55 4T4.9

C_T -,9972 CR5 .9527 CST -.9358

L_qA L_OD.D liSA 124.T IDA 24.R

EL1 1958.0 EL2 39.4 ALF 1•5.20

llklS



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUI6CH •ATE $EP 17 1970

HELIOCENTRIC CONIC

RL ISO.$i LAb -.OO

RP 106.99 LAP l.Qt

RC 141.116 GL *ll. SO

PLAN[TOCENTRIC CONIC

C6 19.58 VHL 3.853

LNCH AZNTN LNCH TIN[

eO.8S 7 46 48

119.17 14 84 34

10.86 7 48 48

119.17 14 E4 $4

10.83 7 4R 49

119.17 14 14 $4

FLIGHT TIM( 166.00 ARRIVAL •ATE MAR Z 1971

DISTANCE 484.011

LOt. 358.69 VL tl.S$1 GAL -1.01 AZL 93.00 HCA 234.Zl 6NA 125.04 ECC .ZO$Z6 INC 1.9935 Vl 29.684

LOP 227.94 VP 37.278 GAP 8.88 AZP I_1.83 TAL 184.00 TAP 98.26 RCA 99.62 APO lS0.45 V2 34.995

GP 24.73 ZAL 90.00 ZAP 150,01 ETS 49 El ZAE 125.15 ET( 141.89 ZAC 126.06 ETC 250.22 CLP-162.48

OLA -$9.77 RAL 2Qt.18 RAO •547.4 _[L 11.499 PTH 8.00 VHP •.399 DPA 3.54 RAP 249.26 ECC 1.1742

L-i TIM( INJ LAT INJ LONG INJ RT A•E INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

1370.49 31.49 •.OS 124.79 115.•• • 11 38 770.5 34.63 557.7•

34_0,37 31.47 849.91 184.79 115.•• 15 55 14 4990.4 $4.94 241.46

1370.40 31.49 •.05 124.79 115.•• 8 11 32 770.5 34.63 357.7•

34_0.37 31.47 849.91 184.79 115.•• 15 55 14 4989.4 34.44 241.46

1370.49 31.49 •.05 124.79 115.•• 8 11 38 770.5 34.63 357.7•

5410.37 31.47 149.91 184.79 115.•• 15 55 14 4920.4 34.•4 £41.49

• IFIr(RENTIAL C.CIgU[CTION8

TD( -.9991 TRA .4939 TC3-7.1905 BAU 1.0208

RD( .8989 RRA -4481RC3 .5997 FAU .04991

FOE -.3811 FRA .9538 FC3-5.S099 6SP 18203

ROE .945• liRA .3139 BE3 7.8144 F•P -799

LAUNCH DATE Id[P 17 1970

H[L ICCENTRIC CONIC

9L 150.59 LAb -.00 LOt. 353.•9 VL
RP 104.33 LAP 1.49 LOP 831.14 VP

RC 147.979 GL -14.19 GP 93.38 ZAL

I_ANETOCENTRIC CONIC

C3 10.637 VHI, 3._91

L.NCH AZNTH iNCH TIN[

14.29 • El 51

115.71 14 24 •

M.t9 I 81 _t

I11.71 14 14 I
14.19 • I1 31

111.71 14 84 I

DIFF_IAL C_CTICN•

TIDE -.711tl IliA .1417 TC3-7.8779 BAU 1.037•

NO[ .9300 _A -.1349 8C3 .S4•S FAU .04098

FOE -.9313 FRA .7£37 FC3-3.3399 B•P 1853

80¢[ .1314 MA .i799 BC3 7.8984 F•P -783

NID-COURS[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 50•5.0 S_ 889.8 •83 841.4 3T 2•77.3 _ 473.4 $• 409.3

RRT *.0398 _ -.8343 RTF .9390 CRT -.9998 CR3 .8979 CST -.0995

Via 5130.7 RE3 .1148 913 -.9400 LSA 1780.9 NSA 173.7 3SA 27.2
• 81 3117,4 8GZ 394.9 THA 173.54 EL1 1748.6 EbB 87.2 ALF 144.26

FLIGHT TIM( 168.00 ANIIVAL DATE MAR 4 1971

DISTANCE 489.815

£6.48t GAL -.14 AZL 91.72 HCA 237.45 SI4A 124.73 ECC .Z0334 INC 1.7811Vl 29.634
37.234 GAP 9.19 AZP 89.07 TAL 182.49 TAP 39.94 RCA 99.11APO 150.40 VZ 34.982

• 1.14 ZAP 151.19 [T• 49.30 ZA2 123.03 ETE 11_.92 ZAC I94.91ETC 839.64 CLP-163.48

OLA -37.38 RAIL. 619.13 RAID 4367.4 VEL 11.490 PTH 2.00 VHP 6.469 DPA 1.73 RAP 930.9£ [CC 1.1751

L-Z TIM( |NJ tAT INJ _ ]NJ RT AlE INJ AZI4TH INJ TIN[ PO C3T TIN INJ 2 LAT INJ 2 LONG

13£3.17 99.77 1.21 167.9t 113.97 • 43 35 723.E 32.73 352.93

$4•t.71 29.78 952.99 167.1• 113.94 13 55 18 4119.7 32.74 244.71

13£3.17 151.77 1.21 1£7.98 113.97 8 43 33 763.8 32.73 352.93

$44H1.71 L_l.Tl 23£.99 127.i8 113.94 13 33 18 4994.7 32.74 _4.71

13£5.17 99.77 1.21 167.90 113.67 • 43 33 763.2 3£.75 352.93

5469.71 99.76 836.99 167.98 113.94 13 53 16 4819.7 3£.74 844.71

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
8GT 3159.9 8_ 640.7 SG3 236.1 ST 1497.7 M 451.1 3S 353.7

RRT -.1_• RRF o.8315 RIT .D3DZ CRT -.9944 CR3 .8000 C3T -.8469

IGB 3202.0 R_ .0944 913 -.9400 LSA 1543.9 NSA 109.8 $SA 29.4

I_1 3189.6 882 375.Q THA 175.96 EL1 1534.7 ELI 45.7 ALF 162.99

LAUNCH DATE 6EP 17 1970 FLIGHT TIM( 170.00 ARRIVAL DATE MAR 6 1971

H(LIO([NTRIC CONIC DISTANCE 493.394

RL 150.39 LAL -.00 LOL 333.i9 VL ti.441 GAL *.8§ AZL 91.47 H(A 840.i4 •MA 184.47 [CC .ROSOO INC 1.4457 Vl 29.634

RP 106.37 LAP 1.88 LOP 234.38 VP 37.189 GAP 9.45 AZP 09.8• TAL 190.97 TAP 91.31 RCA 98.58 APO 159.39 V2 34.949

RC 150.132 GL -11.87 GP 2|.06 ZAL 63,98 ZAP 153.23 ET3 49.85 ZA[ 189.00 ETE 193.95 ZAC 183.87 ETC 860.53 CLP-le4.47

PLAN[TOCENTgIC CONIC

C$ 10.814 VHL 3.Ell DLA -33.31RAb 870.01RAO 65•7.4 V[b 11.498 PTH 2.00 VHP •.388 DPA .09 RAP 852.97 ECC 1.1780

LI4(H AZNTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CIT TIN INJ Z LAT INJ 2 LONG

IT.iS • 3l 42 ltll.O0 El.D3 393.68 131.88 112.48 D 17 50 •••.O 30.31 347.73

112.04 14 19 4_9 3331.•1 E8.04 tS7.1t 131.89 118.40 lS 32 1 4931.6 30.88 Z4I.i2
67.91 9 36 48 ltM,O0 IS.D3 353.98 131.88 118.48 • 17 50 948.0 30.81 34?.73

112.04 14 19 49 3931.il tO.04 837.18 131.29 118.40 13 38 1 4931.6 30.02 240.92

l?.9l • 39 42 19.00 t8.03 393.98 131.28 118.48 • 17 30 948.0 30.81 547.73

112.04 14 19 49 3332.61 El.04 257.18 131.29 118.40 13 52 1 4931.• 30.82 248.92

DIFIr[RENTIAL C.GiINECTION8 MID-COURS[ [X[CUTION ACCURACY ORBIT DETERNINATION ACCURACY

TO( -.••10 1_A .9&qlO TC3-7.9939 3AU 1.0370 8GT 3636,0 _G_ _42.4 883 E30.D ST 1973.• SR 434.3 •8 320.5

RD( .2410 RRA -.1_49 R¢3 .SOS4 FAU .03917 RRT *,_0_4 R_ r -,_0_0 RTF .9409 CRT -.9788 CR6 .i53i ¢•T -.7878
FOE -.1493 IrRA .7799 FC3-3.1359 Blip 1_879 S_ 3678.3 RLr5 .0780 913 -.9415 LSA 1398.1 NSA 213.B SSA 30.5

BOE .7038 liRA .94£1 BC3 7.3114 FRP -781 8411 5644.l 882 379.9 THA 174.33 EL1 1344.8 EL8 84;3 ALF 161.49

LAUNCH DATE Id[P 17 1979 FLIGHT TIM( 172.00 A,.'_RIVAL DATE NAR 8 1971

HELIOCENTRIC CONIC DISTANCE S01,357

RL 150.39 LAL -.OOLOL 3|3.99 VL _l.31i GAL .1S AZL 61.23 HCA 243.83 8#A 164._0 ECC .£1044 INC 1.££91 Vl 99.934

RP 101.41 LAP 1.10 LOP £37.32 V11 37.143 GAP 6.73 AZP 61.4_ TAt. 179.44 TAP 93.2_ RCA 94.03 APO 130.36 VE 34.95•

RC 132.973 G_ -9.75 GP £0.93 ZN. 80,94 ZAP 134.89 ET• 30._4 ZA[ 196.19 ETE 1M.•D ZAC 1£2.93 ETC E91.19 CBP-165.44

PI.AI_T_IT£1C C.ONIC

C3 11.114 _ 3.3_1 DLA -35.1• 8AL 273.73 PJkO 6367.4 VI[L

bNCH AZNTH INCH TIM( b-I TIME INJ I.AT INJ

71.98 9 33 39 UK)O.17 II.2•

10•.02 14 lO 31 SilO.19 21.67

71.98 I 33 30 1100.17 £1.2l

109.0_ 14 10 _£ _110.19 66.27

110.00 13 19 £4 37•7.77 21.33

110.00 13 93 30 |37£.13 31.E0

DIFFERENTIAL _CTiONJ

TD_ -.3117 IWA 1.0187 TC3-7.1909 6AU 1.0993

RD[ .2314 RRA -.171_19C3 .4670 FAU .03700

FD[ -.0344 FRA .lSlO FC3-2.1_l£O BRP 18_4

• 59£4 BRA 1.D_3 BC3 7.1941 FRP -735

11.311PTH 2.01VHP •.707 OPA -1.41 RAP £54.30 ECC 1.19£9

INJ L_ RT A$C INJ AZ1WTH INJ TIM( PO C$T TIM INJ 2 bAT INJ 8 LONG

349.83 134.97 111.01 9 33 39 _DO.E £9.97 341.72
2_.31 1_4.94 _10.99 13 44 2 5010.7 E•.90 634.39

$49.83 134.17 111.01 9 35 39 600.E 88.87 341.72

696.31 134.94 110.69 13 44 2 S010.7 28.88 E34.39

272.33 1_,_i 117.L_ 14 33 31 3197.8 E3.OO EI4.92

E4•.37 1_i.46 104.72 1• 33 37 4776.1 32.91 237.5?

NID-COURIM[ EXECUTION ACCURACY ORBIT DETERI¢INATION ACCURACY

8GT 3298;3 8GR _e_.3 8G3 L_4.3 ST 1089.8 SR 416.0 68 310.5

RRT -.71_4 RRF -.7144 RTF .9393 CRT -.9333 CR3 .4299 C$T -.7106

V_ 3333.2 _ .OITO R13 -.9400 LSA 1178.3 145A EGO.3 $SA 30.3

SG1 3321.3 IG2 _83.2 THA 174.96 EL1 1159.• EL2 140.• ALF 160.08



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE iEP 1? 15T0 FLIGHT T|R[ |74.00 ARRIVAL DATE NAR 10 SiTS

HELIOCENTRIC CONIC DISTANCE SOY.OR4

RL RiO.D1 LAL -.00 LOL $98.D9 VL RE.lit GAL .|7 AZL D|.O0 HCA E4T.O$ DNA 123.Dl [CC .t$$SS INC

RP 104.45 LAP .I)8 LOP 840.TO VP 37.108 lAP |O.Oe AZP 88.|1 TAL 177.ll TAP M.II RCA 97.46 AlSO

RC 194.4011 GL -7.7R GP tR.O2 ZAL T7.SS ZAP SiR.D4 ET| SO.IHI ZAI[ In.iS (TE |1S.43 ZAC 1££.11 ETC

PLAI_TQCENTR Z¢ CONIC

C5 11.S41 VIM. 3.NT DLA -38.0a RAIL. 877.n RND 854J7.4 VI[L ll.St8 PTH t.01 WiP 5.844 DPA -E.T7 RAP

LJe_ AZNTH LNCN TIME L-I TIRE INJ L_T INJ L_NG INJ RT AiC INJ AZNTN

YS.ST 10 IS t1 SSO0.M 24.49 345.£1 1N.t3 SOD._

158.38 18 S3 13 lYRe.IS 84.S0 t_.il IN.St 109.71

TO.ST 10 RS 81 1100.04 IM.iD 345.51 IM.tS 105.75

105.$S 15 S$ tS 0710.81 EL.90 L_.iQ 138.15 105.71
110.00 JR 47 4 _JS.ii tS.Sg NS.4_ tM.N 150.4£

110.00 t@ 8m 48 SIL_MI.M iS.De tS$.N ldO.M N.II

DIFP,IUrNTIAL CON_CTIONJ NI_ _X_CUTICN ACCURACY

10E -._mO _ 1.8085 TC._7.OOt4 RAU 1.08_ 8iT 93SS.8 IMin ilt.t KS tt7.i

U_ .8508 _ -.1800 KS .4597 FAU .03401 NIT -.YQIHI IWF -.7990 RTF .9_HI4

FOE .ODOR FRA ._TS FCS-E.IISR UP 11_15 868 S_lO.S Itn .O_S ItlS -.8400

DOE .4357 IRA I.IWilE _ 7.0144 FIk e -MS D4;$ SSTR.t _ _Hle.S THA |74.97

.RI94 vl tB.434

ISD.SD V£ 34.145

EIS. TR CLP-I04. $1

ESD.4D ECC 1.18DR

INJ TIRE PO CST TIN INJ E LAT INJ t LONG
SO 38 $1 SO0.D _J.DS 534.18

15 tO N Stli.R L_.tl Ell.it

10 39 51 500.R El.IS 354.18

15 £8 30 SSSS.I _J.H Ret.lt

15 ST SO 3S.R t0.31 t_.YO

17 54 O 4438.6 34.0R tRR.TI

GRBIT D[_INATIGN ACCURACY

ST O38.1 M 405.3 08 5tt.t

CRT -.8345 CIt8 .tlR4 CST -.714S

I.&A 1040.1 NL4 31R.S SSA tR.R

£L1 1017.£ fJ.t LDOg. I ALF 15tl.73

L_UNCH DATE idrp 17 IRTO FLIGNT TIRE 178.00 ARRIVAL DATE: MAlt It 1971

_LICCEXTRIC C_IC DISTANCE 51£.8_

8L 180.38 _A_ -.00 L_ $S3.00 VL I_._ GA_ 1.01 A_ _0.78 HCA tSO._O I_A 1J_.55 ECC .E1087 INC

RP IN.49 LAP .74 lOP _A_.OD VP 57.0_D GAp IO.S7 AZP OD.T_ TAL 178,34 TAP 08.54 RCA g_.88 APO
K 138.SJ0 GL -S.Lq GP 18._HD ZAL 74.40 ZAP IS7.'5 ETS 51.74 7.A£ 1L_J.t8 ETE t08.10 ZAC 1£1.38 ETC

PLA_TQCENIN IC CONIC

C5 18.ODT VNL 5.478 DLA -R9.03 RAL tiO.tNI ILiD 8SiW.S VEL El.iS4 PTH t.l_ WiP 8._H_5 DPA -4.00 RAP

iNCH AZliT14 _ TIRE L-I TINt INJ LAT INJ LX_NG INJ RT AiC INJ AZO_4

8_._8 11 RS 89 I_J.14 1_.74 380.8_ 148._4 I_.SS

!_.04 SD 18 1, 4_0.0_ 88.79 _04.05 141.04 t0_.$4

tO0.C_ St 41 _0 710.18 18.$4 SSO.4t 199.90 ltS.I_J

100.00 14 48 8_ _Jtt.8_ L_.CU L_t.8_ 145.00 105.17

tSO.O0 St _0 1 747.64 1,.d4 _05.80 t_J._4 188.10

It0.00 17 SO 80 51_J.97 55.1_ 8_8.,1 144._4 84.08

DIPlq_INTIAL CC_8_TIM NI_ 8_CUTIGN ACCURACY

T_ -.1_17 TNA 1.40_ TC_-4.784_ OAU 1.0D4S 8iT $410.7 8iN 4_0.S MS 511.0
• l_t?8 18A -.R_8_ _ .8074 FMJ .05_74 lit -.74_J NNF -.T_J_ RTF .8599

P_ .00114 FlU .R488 ItC_-,.34_t IMIP STt87 858 $445.S _ .047| RSS -.94t_

gO[ .3177 MA t o41M_ _ 8.1qJTS Flip -TIDS 3Gt $4L_1.$ 85_ N.S THA iTS.t4

• 7881 Vl L_D. 654

150.44 VT 34.931
_.4£ CLP-IGT.51

£5R.38 ECC 1.5081

INJ TIRE PO CRT TIN INJ t L_T INJ £ lONG
St 41 £7 558.t _5.0_ 51_.55

15 80 St .O tS.07 L5_.07
$, S5 44 110.£ ,1.81 3G_._¢J

18 15 57 5011.5 _8.65 ,94.54;

IR d_ _ 147.8 18.58 _.R5

$8 38 57 4_48.8 3d.tl ,15.S8

CI_IT D_TI_41NATION ACCURACY

ST 087.7 M _tH_., 88 _4S.O

CRT -.iSRR CR5 .0340 CST -.TRRO

LSA 081.8 _ 38S.1 SEA £T.I

EL1 _8.7 ELt tR1.7 ALF ti_.04

LAUNCH DATE iEP 17 ID70 FLIGHT TIRE 178.00 ARRIVAL DATE NAR 14 1171

NELIO(ENTRIC COMIC

RL 180.38 LAb 0.00

RID I00.93 LAP .St

IK tSI.Mt K -4.53

PLAN(TQCU4TR | C CQ841C

C5 tR.TD8 V_. 5.ST?

L NCI4 AZMTH LNCH TII_

90.00 11 80 54

90.00 15 47 IS

tO0.O0 St 5 51

1DO.00 tS 45 40

110.00 1t 18 S

ltO.O0 ST 47 38

DIFY_ENTIAL Ca_¢TtGN8

TO( -.OM _ 1.R188 TC5-Q.4587 BAU 1.10_4

• 8_74 NNA -.5108 _CS .3515 FAU .0_01_

FO_ .1554 FlEA I.OSH YCS-t.O00t DiP t741HD

ROE .RIO7 BRA 1.538_ KS 5.44HI8 Flip -188

DISTANCE SSR.4M

LOI,. 5S).D5 VL 38.t1_ GAL 1.47 A_L 110.98 HCA itS.DO GHA 1E3.38 ECC .tEOOS INC .STST

LOP tiT.OT VP 57.018 GAP t0.38 AZP 08.84 TAL 174.70 TAP 08.15 RCA 08.53 APO 1S0.$5

GP 10.16 ZML 7t.)4 ZAP t88.47 ETS 88.87 ZN[ tEE.St [TE t08.TO ZAC IE0.87 ETC L_J$.04

vs _.684

VR _4.980

CLP-108.t5

OLA -57.08 RAL 585.5t RAD 8SRT.S V[L 11.S84 PTH

b-I Tll_ INJ LAT

10_1 .tO 18.0S
_.08 t_.SS

801. O0 lS. St

$443 .RE 88 .DE
845.18 5.97

SOTS. 85 34.18

t.OS Vt4P 7.155 OPA -S.t£ RAP LqJO.SB [CC t.£tos

lNJ LiNG INJ RT ARC INJ AZlliTH INJ TIRE leo CiT TIN INJ R LAT INJ £ LONG

355.8_ 143.tS 115.89 St 37 ES 431.1 1D.11 5£5.$4

lTD.34 t48.IS tOt.t3 tS _d 34 5830.9 57.49 t_0.81

$80.¢14 tit.H 111.00 St 51 13 £81.i 17.05 315.i5

t88.tS 147.1S 07.90 17 14 44 4845.8 tS.?t £43.95

SIS.00 t_D.St itS.St tt 33 7 E4t.t 15.R7 _.S4

I_J.80 147.89 91.43 19 15 It 4dTS.O 35.80 514.04

N|D-C_t_CUTIGN ACCURACY DRifT D£TENNINATION ACCURACY

MT 848_.858R SliD.4 I_S 1_4.4 ST 891.9 M 38_.D 88 571.4

Nl_r-._m_ r -.7tl_J RTF .IMll04 C_T -.4tit C_5 -.1090 CiT -.8490

IM;B S484.SRf_J .038_R15 -.84M LSA 880.1 _ 3N.5 08A £5.8

84;1 841_.| _ 404.t THA 175.50 EL1 DO_.t [i._ 359.6 ALF 167.R5

LAUNCH OAT[ _ 17 11570 FLIGHT TIRE 180.00 ARRIVAL DATE NA_ 11 1971

_ 10C8_!¢ C_IC

8_ tS0.38 LAb -.00

RP 10_.38 LAP .57
NC 100.740 r_ -l.14

PL_TOCi_ IC C_IC

C3 13.08| V_ 3.00_

LNCH AZNTH LNCH TINE

iO.O0 tO 415 40

iO.O0 14 415 13

tO0.O0 tS 47 _8

tO0.O0 18 IFF 8

110.00 18 St
tti.00 18 tO 80

DlPY_Ni_T i AL CGNNKCTIC_8

TO_ .0_ I_A t._J_r TC_-iJ.3500 8_J 1.1171
NO( .5808 liRA -.t&Sg RC5 .317S FAU .05078

FIX .RttR FRA 1.04_ FCR-S.R_3 IMP $7_0

BO_ .8481 08A 1.3880 R¢3 5.ttl_ Flko -R88

DIBTANCE _4. td_

L_ 533.4_ V_ I_.518 GAl. 1.95 /_L 80.80 NCA 538.55 6NA

L_ RS0.88 Vff 38.RT_ GAP lt.C_ AZP 80.OR TA_ S_.L_ TAP

GP 17.41 ZAL 80.80 Z/UP 1_.38 IT8 SS.78 ZAE 1L_.37 (T[

1L_.lt ECC .I_STO INC .374R Vl 58.154

08.77 RCA RS.SR AlSO 150.08 VE 34.907
tiT.t3 ZAC 120.04 ETC _3.08 CLP-108.15

D_A -tS.£1 R_ 887.00 RAD _JT.S VEL 11._0 PTH

L-I TIlE INJ LAT

1100.84 It.St

3700.00 L_. SO
1008.10 9.70

5370.74 I_J.RO

_.1_ 3.79

9018.77 14.18

• .04 VIiP 7.3840PA -D.14 RAP L_E.4T [CO 1.L_.44

lNJ _ INJ RT AiC INJ AZMTH INJ TIRE PO C_T TIM ZNJ E LAT INJ t LiNG

94£.84 14S.00 158.04 11 9 38 508.5 14.94 $SS.L_

tTO.O0 190.81 N.81 15 17 88 3109.0 E8._1 Eil.iD

S,7.80 144.00 11R.41 St 4 15 dOt.S 13.45 580.77

_4S.43 1|0.84 84.37 17 38 38 477_.T L_J.D9 E38._4

318.80 t_t.l_J 1£5.7S St t7 t 5L_J.D 10.19 513.14

tt8.OS 590.00 00.80 JR 45 se 4415.8 35.55 L_OD.i5

NID-CGUR_ I_CUTICN ACCURACY C_8|T D£TERNINATION ACCURACY

8iT SStt.S Nit S_.S 8GS 190.0 ST 085.0 M 374.E SS 404.8

RRT -._04_ RlU r -.8_04 RTF .8409 CRT -.tJt4 CR6 *.Ells CST -.R144
S_41.7 E .O_JtS RID -.8411 LSA 1054.R 148A 5D9.8 SDA t4.0

I_t SS_J.3 _ 40D,_ THA t75.75 EL| _H_S.t ELE _l.t ALF tTS.O5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE 8EP 17 1970 FLIGHT TIME 182,00 ARRIVAL DATE MAR 11 1971

H(LIQ(ENTRIC CONIC

RL 1S0.31 LAL -.DO

RP 108.90 LAP .18

RC 192.824 GL -1.23

PLANI[TOCENTRIC CONIC

¢] 14.i39 _14L 3.82i

LNCH AZNTH LNCH TIME

90.00 10 32 4

SO.OO 15 23 11

100.00 11 $S 4

100.00 17 2 54

110.00 12 I 19

110.00 16 48 10

DIFFI[RENTIAL CORRECTION8

• 2210 TRA 2.0547 TC3-5.7617 BAU 1.1529

• 2336 RRA -.2415 RC3 .2886 FAU .01721

• 2373 FRA 1.1039 FC3-1.1093 88,0 18123

BID( .$218 BRA 2.0448 6C3 5.7669 FSP -665

DISTANCE 626.762

LOt. 363.69 VL 26.174 GAL 2.44 AZL 90.18 iRCA ZS9.73 iRA 122.86 EC( .22744 INC .1795 Vl 29.434

LOP 253.42 VP 36.932 GAP 11.37 AZP 69.67 TAL 171.65 TAP 71.38 RCA 94.89 APO 1SO.13 V2 54.194

GP 16.73 ZAL 65.46 ZAP 110.59 ET8 55.03 ZA[ 126.39 [T( 167.72 ZAC 119.49 ETC 264.29 CLP-170.01

DLA -23.42 RAL 209.92 RAD 6567.6 V[L 11.663 PTH Z.O5 VHP 7.§OR DPA -7.06 RAP 264.59 [CC 1.2409

L-I TIME |NJ LAT INJ LONG |NJ RT ARC |NJ AZNTH INJ TIME PO CRT TIN |NJ 2 LAT gNJ 2 LONG

1806.17 7.94 546.00 148.43 117.27 1D 53 52 704.2 11.53 342.17

561£.73 28.09 265.84 194.27 93.72 16 96 55 5022.7 28.31 259.18

1101.94 6.39 333.23 147.59 118.26 11 $3 27 503.D 10.24 324.91

3501.16 86.85 240.27 134.37 91.67 16 31 17 4701.2 29.74 231.47

1004.94 2.62 $83.10 145.36 124.06 12 23 4 404.9 7.28 317.34

4971.96 34.04 ZIS.ZO 154.30 66.64 2O 11 2 43T2.0 33.20 204.04

MID-COGR5[ EXI[CUTION ACCURACY ORBIT DET[RNINATION ACCURACY

SGT §661.3 IGR S71.0 $63 191.4 ST 1067.3 RR 368.7 S8 431.1

RRT -.44?9 RRF -.6697 RTF .948? CRT -.0108 C88 -.8674 C$T -.9569

5590.5 _ .0846 R13 -.9488 LSA 1144.7 NSA 387.5 $9A 2£.3

SG1 357S.2 1_2 413.6 THA 173.94 [L1 1067.3 [L2 368.7 ALF 179.76

LAUNCH DATE $(P 17 1970 FLIGHT TIME 184.00 ARRIVAL DATE MAR 80 1971

H(LICCENTRIC CONIC

RL lS0.36 LAL -.iX)

RP 108.15 LAP -.01

RC 164.900 64. .O7

PLAN(TOCENTRIC CONIC

C3 15.919 VlRL 3.977

L.NCH AZNTH LNCH TINE

SO.OR 10 19 _H)

SO.OR 13 g7 I_

100.00 11 89 I

100.00 17 33 S3

110.00 1£ £ 34

110.00 19 16 14

DIFFE]_NTIAL _CTION$

.)8410 TItA 8.$_J4 TC3-S.N6 BAU 1.1354

RD( .2868 lIRA -.8388 RC3 .2946 FAU .08503

FDI[ .3183 IrRA 1.1350 FC3-1.3696 Blip 18036

IK)( .4S43 liRA 8.$11NI 8C3 3.3449 FSP -633

DISTANCE 539.349

LOt. 353.49 VL L_.131 GAL 2.97 AZL 89.99 NCA 268.91 SI4A 1_.10 [¢C .83194 INC .0000 Vl 89.43A

LOP 836.e0 VP 38.691 GAP 11.73 AZP gO.O0 TAL 170.07 TAP 78.90 RCA Ski.16 APO 161.04 V2 34.885

6tl 16.11 ZAL 62.70 ZAP 111.55 [T6 56.46 ZN[ 186.41 ET[ 158.16 ZAC 116.91 ETC 864.92 CLP-170.89

DLA -81.73 RAL 8118.88 RAD 6567.6 MEL 11.713 PTH 2.06 VHP 7.704 DPA -?.87 RAP _89.79 ECC 1.6903

L-I TIME INJ LAT INJ L_NG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 bAT INJ 2 LONG

1404.09 4.76 354.63 131.46 117.94 10 43 25 806.1 8.48 347.93

5337.14 86.89 tS9.M 157.68 91.35 17 30 O 4957.6 28.18 230.42

111M_.63 3.36 338.19 150.66 118.78 11 46 O 398.6 7.31 331.41

3841.33 L_.86 236.20 157.63 89.53 19 1 81 4t46.3 29.30 L_7.41

1078.28 .OZ 327.42 148.59 124.18 12 EO 35 478.3 4.50 361.21

4955.43 53.84 212.21 137.10 84.86 _0 38 9 4333.4 58.7R tO3.13

NIO-C(_RIM[ [XI[CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

8GT SSl)4.0 8GR 541.0 _3 185.4 ST 1815.8 8_ 510.7 $$ 447.2

RRT -.6475 RRF -.1475 RTF .9422 CRT .1405 CR8 -.3309 C$T -.9751

SC_ 5682.0 RZ5 .OLd09 R13 -.9424 LSA 1500.8 148A 547.6 66A 61.0

361 5506.4 SG2 418.5 THA 178.15 ELI 1817.4 EL2 35R.8 ALF £.R1

LAUNCH DATE $(P 17 1970 FLIGHT TIME 186.00 ARRIVAL DATE MAR 22 1971

HELIC_ENTRIC CONIC

RL 150.36 LAL -.DO

RP 1De.JR LAP -.tO

tiC 194.9ll GL 1.IS

PLAMETOCENTR[C CONIC

C3 17.193 VHL 4.147

LNCH AZNTH LNCH TIM(

90.00 10 11 9

90.00 1R 27 4

100.00 11 19 31

100.00 19 1

11D.00 12 0 1

110.00 II 37

DIFFERENTIAL CORR(CTIOH3

TO( .SSO8 TRA 8.3589 TC5-4.9369 8AU 1.1407

RD[ .241l RRA -.8700RC5 .2833 FAU .D8313

FDE .3395 FRA 1.20_5 FC5-1.1834 BSP 18151

BO[ .6009 liRA 2.5758 DC5 4.9681 FSP -812

DISTANCE 540.896

LOL $55.89 VL 28.088 GAL 3.51 AZL 85.50 NCA til.O! 8NA 122.35 ECC .2369D IN( .1ili Vl 29.834

LOP 259.77 VP 31.850 GAP 1t.11 AZP 50.0t TAL lll.5D TAP ?4.Sl RCA 93.40 APO 151.22 VE 34.t74

GP 14.55 ZAL 80.05 ZAP 162.45 [T$ 35.15 ZA[ 128.42 (T[ 188.54 ZAC 114.3D [TC 285.55 CLP-171.TS

DLA -20.14 flAL 255.29 RAD 8587.7 MEL 11.772 PTH 2.05 VHP 7.914 DPA -R.60 RAP 240.2§ ECC 1.2930

L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

1493.45 1.91 559.85 134.82 118.28 SD 36 4 895.5 5.R8 352.99

5506.44 88.51 2§5.54 181.50 89.4? 17 35 50 4906.4 27.94 244.19

1874.79 .GO 342.70 135.55 119.89 11 40 45 674.8 4.57 356.17

5108.33 19.52 232.93 181.28 87.81 19 28 5 4608.3 29.20 284.18

1147.88 -2.1kl 551.06 151.58 124.09 18 19 9 $47.9 1.85 324.85

4908.01 53.63 LqDR.76 180.82 55.46 80 39 4 4502.D 32.36 200.77

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3887.5 _ 551.8 $_5 179.4 ST 1567.5 SR 354.5 56 496.9

RRT -.6461RRF -.6274 flTF .9428 CRT .2441CR8 -.5556 CST -.9992

5654.3 823 .0170 815 -.9489 LSA 1456.1NSA 349.5 6SA 19.7

• 61 5635.7 662 419.8 THA 176.34 ELI 1370.4 EL2 343.0 ALF 3.85

LAUNCH DATE 8lIP 17 1970 FLIGHT TIRE 188.00 ARRIVAL DATE MAR 24 1971

HELIOCENTIIIC C(_41C

RL 1_D.3@ LAL -.IX) L0L 533.69 VL

RP 101.69 LAP -.39 LOP 858.14 VP

RC Ill.OR7 f_ 8.55 G_ 15.03 ZAL

PLAN[TOCRNTRIC CONIC

C3 18.788 VHL 4.553

LNCH AZNTH LNCH TIME

90.00 10 4 89

SO.OO 16 35 89

100.00 11 14 55

100.00 16 26 8

110.00 11 3R 16

110.0O 1R $8 48

DIFFERENTIAL C(:mJUCTi0N8

TOE .71d4 TltA 8.8841 TC5-4.3335 BAU 1.1449

ROE .6486 RRA -.8838 RC3 .1986 FAU .02155

FDE .4006 FRA 1.8467 FC5 -.9840 B_P 15244

BOE .7563 BRA 2.6565 BC3 4.5551 FSP -$98

DISTANCE _48.319

_.043 6AL 4.09 kZL 09.51 HCA 269.23 8NA 11_.10 [CC .84155 INC .58R2 Vl _9.654

34.811 GAP 12.61 AZP 90.01 TAL I_.15 TAP 75.18 RCA 98._0 APO 131.40 V2 34.664

57.5t ZAP 185,29 ET5 (10.03 Z/_ 186.48 ET[ 158.D8 ZAC 117.51 ETC 86_.16 CLP-1TZ.61

DLA -18.65 RAL 897.76 RAD 8367.8 VEL 11.859 PTH 2.10 _RP 8.138 DPA -9.83 flAP 271.15 ECC 1.3096

L-I TIRE INJ LAT INJ LONG INJ 8T ARC INJ AZNTH INJ TIN[ R) CST TIM INJ 8 LAT INJ 2 LONG

1577.56 -.74 4.L_ 157.87 118.51 10 50 45 977.6 3.05 357.G0

5488.38 88.83 238.38 164.76 87.98 18 _l 31 4663.7 87.67 845.74

1531.43 -2.00 346.81 157.17 119.83 11 5T 4 751.5 1.96 _40.39

5167.0O 29.70 2_0.31 114.48 84.43 li 38 I 4357.0 28,8t 211.60

1114.40 -5.I7 534.S§ 153.10 123.84 12 16 31 614.3 -.85 321.32

4171.75 55.41 807.84 154.8_ 58.33 81 20 5 4278.8 31.99 189.89

RID-C(XJItlM[ EXECUTION ACCURACY ORBIT D[TI[RNINATION ACCURACY

8GT 34|I.5 8DR 642.0 8_$ 173.5 ST 1517.4 M 348.5 $8 523.0

RRT -._L_ W -.0075 RTF .9437 CRT .3130 CR5 -.4303 CRT -.DIDO

SCAI 5_2._ 8813 .0135 R13 -.9437 LSA 1606.8 NSA 533._ 35A 18.7

S_1 5658.8 562 420.5 THA 176.53 ELI 1581.7 EL8 388.7 ALF 4.40

1668



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970_

LkUNCit DATE |[e 11 1170 FL|_T TIN[ 190.00

I_LIO(ENTItIC CONIC DISTANCE SSl.•S3

9L 150.34 LAL -.DO LOt. $53.19 VL 21.003 GAL 4.ll AZL 89.45 HCA 272.41 844A

9P 101.?R LAP -.ST LO_ 81t.ll VP 51.??t GAP lt.J3 AZP 113.90 TAL llS.•l TAP

IC 171.031 GL $.17 GP 14.5l ZAL SS.lO ZAP 154.00 [T8 IE.14 ZAE 11_1.41 ETE
PLAIETOC[NTIt ] C CONIC

C3 tO.••• VHL 4.$4E DLA -17.13 RAL 500.01 RAD •S17.0 VI[L 11.917 PTH Z.IE VHP

LNCH AZNTH LI4(H T|R b-I TIN[ INJ LAT |NJ L_NG |NJ RT AIC INJ AZNTH
90.00 • SI It 1lS4.11 -3.81 8.51 111.11 11D.1S

I30.00 17 IT • $451. !? _l.lt Z4I.N 118.20 01.80
100.OO 11 10 4• 14L_.I$ -4.45 $SO.N 110.Sl 119.59

IOO.00 IS 48 13 51_1.14 H.SI ttl._ lU.01 81.35
110.00 11 iT 10 1171.41 -•.St $5•.13 IS8.S7 11'3.43

110.00 IO ll IHI 48S•.OS 33.L_ ZOI.53 II?.Si 8|.4§

ARRIVAL DATE MAR El 1071

121.95 ECC .Z4710 II_C .57Z9 V1 Z9.134
??.TR RCA 91.74 APO 151.•9 VZ 34.855

161.26 ZAC 117.44 ETC E49.81 CLP-J?5.4I

8.3?0 DPA -R.81 RAP ET$.44 £¢C 1.3395

INJ TIN[ PO CST TIN INJ E LAT INJ _ LONG
10 tl SI 1054.3 .58 1.99

18 47 40 4833.3 E?.41 141.41

11 34 30 9E3.8 -.47 344.39

• 0 14 Z 4958.9 20.40 119.S9
1_ 18 L_l 171.5 -3.14 351.17

_1 _ 2t 4151.0 51.19 197.44
DIFFERENTIAL CGEU_CTION8 N|D-COtJRK EX[COTIGN ACCURACY

TO[ .0015 TIM $.1015 TCll-4.1|Yl IAU 1.1475 •iT 5t11,1 _ 531.1 •05 117.8

.t559 liRA -.8170 ItC] .1741 FAU .OIINIZ _ -.l|Od NNF -.SLIM ItTF .11441

FOE .4394 FRA 1.11OI FC3 -.SJ_J$ BSP 18_ I_! 570t.4 IW3 .O101 913 -._447

.111'1 ilA 3.1157 KS 4.1113 FIM -574 14;1 5tl30.9 IGI 41_.• THA 171.71

LAUNCH OAT[ I_P 1• ll?O FLIGHT TIME 19t.O0

HELIOCENTRIC CONIC DI•TANCE 557.1_5_J

ItL ISO.N LAL -.00 LOL 35!1.fl VL £3.91 GAl. 5.33 AZL 19.14 •4CA 8•5.5• 8NA

NIP 101,75 LAP -.T• LOP !11.18 Vff 341.734 GAP 13.31 AZP 89.•3 TAL 113.80 TAP
tic I_.ON GL 4.11 GP 14.13 ZNL 5t.•1 ZAP 114.7• [TI 14.49 ZA£ 1_i.51 [T[

PLAJ4[ TOCm1111 ! C C_MIC

C3 me.•i• VHL 4.7_1 DLA -15.11 _ 30_.lm _ •ltT,I VI[L 1£.005 PTH ILl4

LNCH AZlm'14 LNCH TIN[ L-I TIN[ INJ LAT INJ _ INJ lit &•C INJ AZMTH

SO.O0 • 55 14 1711.71 -5.5t 11'.$1 114.SI 111.81

gO.O• 17 _1 111 $407.•3 !1.04 P48.1S 171.13 DS.IMI

IO0.00 11 7 tS 1411.1'3 -41.75 354.71 113.19 11•.19

100.00 19 • 41 9111.15 L_.43 _1.13 171.SO 84.51

110.00 11 N 34 1340.31 4,_ 341.14 111.18 111.ll

110.00 10 141 II 48d1_.33 53.0• _05.11 170.I35 80.81

OIFFE]_NTIAL CCm_[CTION8 NID-_ IrX[CUTION ACCURACY

1DE 1.011t TRA $._111 TC3-3.771• _ 1.1410 •GT 3701.0 8_1 511'1.3 I03 111.3

liD[ .1t41 IRA -.35OS _C3 .1514 FAU .O1715 RRT -.$lll R_F -.NIS RTF .MS•
FD_ .473l III1 1.3541 FC3 -.11_4 lip 11414 I 3115,1 R_3 .0045 R13 -.145i

I_ I,OIH 18A 5.G? KS 3.•15l FIP -55t 84;1 5110.4 IGI 41i.9 THA l•l.l•

(]_BIT D(TI[m41NATION ACCURACY

ST lt_1.3 lilt 343.6 S9 549.1

CRT .3T45 CRI -.4S•l CST -.•951

LSA 1755.1 NSA 310.1 9SA I?.T

ELI llt•.4 El._ 311.1 ALF 4.40

ARRIVAL DATE MAR 19 1971

1_1.•1 ECC ._530d lk_ .7101 ¥1 [5.934

?9.38 RC4 90.84 APO 151.58 Vl 34.149
llI.St ZAC II?.DO ETC _7.44 CLP-174.31

8.•3• DPA -10.30 RAP _75.71 ECC 1.3•43

INJ TIN[ liE) C•T TIN INJ I LAT INJ £ LONG

10 _1 10 11L_1.7 -1.1i S.•£

19 844 4107.9 8_.11 831.59

11 384? •INL? -t. I1 348.14

_0 34 3 4517.8 _8._S 81•.1t

1_ 11 $4 740.5 -5.49 334.•1

_1 57 11 4E4£.5 31.45 iN._i

NIT DIE_iNATION ACCURACY

ST 1111.8 II 331.6 88 561.0

(:lit .41•5 Cll$ -.4104 C3T -.ll•O

LSA 1119.3 IqlA _D8.8 •$A 16.9

ELI 1808.5 ELE 301.• ALF 4.•3

LAUNCH OAT[ I_[P 17 1970

I¢[LiO(ENTRIC CONIC

9L 150.39 LAL *.00

9P 108.10 LAP -.lkl

9C ITS.OIl GL 4.08

PLAN[TOCENTIIC CONIC

C$ 15.113 _ 5.011

LNCH AZ_TH LI9CH TIN[

90.00 • 51 1•

90.00 1• 54 11

100.OO 11 $ 45

IQO.OO 19 E7 15

110.00 11 5l !1

110.00 tO 55 II

FLIGHT TIN[ 194.00 ARRIVAL DATE NAN 30 1971

DIITANC[ 56£.5_0

LOt. 353.59 VL 85.910 GAL |.00 AZL 89.05 HCA 178.75 IMA 1_1.37 ECC .£5951 INC .1495 VI 11.934

LOP 171.45 VP 51.I•G GAP 13.84 AlP It1.1t TAt. 111,14 TAP I1,00 RCA ll.l? APO 151.97 Vl 34.937

GP 13.74 ZAL 50.34 ZAP 165.44 ET| 17.11 ZAE 111.37 ETE 110.14 ZAC 11•.5• ETC t•8.07 CLP-lYS.I$

OLA -14.68 RAL _i04,35 RAO •5_1.0 VI[L 11.10• PTH E.17 VHP 8.•14 DPA -I0.71 RAP 110.01 [CC 1,4143
L-I TIN[ INJ LAT INJ UONG |NJ RT AK INJ AZNTH |NJ TIN[ P• (IT TIN INJ 8 LAT INJ I LONE

17•5.1t -7.?0 1•.48 ll?.•l 117.35 10 _ 14 1105.7 -3.97 l.•l

53111.OI ET.IM t41.75 |TS,OG 05.1l li tl 0 4711.7 tl.ll 1_1,11
ISSl.7E -l.I! 351.40 |lY.3l 111.15 11 51 44 •50.• -5.03 351.19

5100.81 11.31 L_S.43 |74.l| lS,ll _O 58 II 4SO0.l 19.1l 114.9£

1400.83 -11.01 344.4l 115.43 111,_ 11 Ii 41 _00.I -7.7S 539.09
4058.14 38.N ZO4.43 174.51 •O._41 _ 15 Sl 483E.1 31.El 1•5.91

DIFIrRNENTIAL C.GM_CTION_J

• DE 1.1180 TRA 3.1177 TC3-3.404• BAU 1.14141

-1749 lIRA -.3_qS RC3 .I97 FAt) .01•_4

FD[ .501_ FNA 1.3771 FC3 -.54111 liP 18570

BO_ 1.1543 llA 3.7117 BC3 5.4071 FiP -$40

LAUNCH DATE IN[P 17 1970

14EL IC([NTll ! C COMIC

IlL 150._• LAL -.00

RID IOO.10 LAP -1.1l
RC 1]'I'.04• GL 5.St

PI.AI_ TOCIDMlll I C CONIC

C3 17.m VHL 5.811

LNCH AZWTH LNCH TIN[

I0.00 • 40 55

• 0.00 10 10 •

1OO.C_ 11 4 •

100.00 ll 44 33

110.OO 11 $t II

110.OO !1 • 45

NI_I_EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

IGT 571T.8 •CAt 510.4 1_3 157.0 ST 1981.5 III 555.• |8 585.1
RIIT -.STtlllllU r -.5501 RTI r .•473 CRT .451• Clll -.4H• CIT -.1951

8GIJ 5740.5 _ .OOGT R13 -.IM?3 LSA 1014.8 145A L_T.T •8A 14.1

801 57_5.$ IG_ 417.9 •HA tT?.OI EL1 11£7.9 ELI 191.T ALF 4.5•

FLIGHT TIN[ IDI.00 AJ_IVAL OAT[ APR 1 1971

DIITANCE S¢17.855

LCL 3|3.i0 VL tS.l_• _ 1.11AZL liE.E• 14CA _81.9E M4A 181.14 ECC .£G057 IN(:

875.11 VlP 50.810 GAP 14.34 AZP •Hi.7• TAL 150.70 TAP II_.l_ RCA •8.15 APO

GP 13.$1 ZAL 40.•0 ZAP 114.04 ET• TO.O0 ZNE 111.53 ETE 120.10 ZAC 114.14 ETC

1.1419 V• t_.934

115.43 V1 3d.819

L_8.10 CLP-I••.00

DLA -13.34 _AL 50_,30 RAO 1511.1V_L 1_._80 PTH _.ZO VHP •.813 _PA -11.01 RAP 880.51 [CC 1.4•01

L-I TIN[ lNJ I.AT INJ L,_NG INJ RT A_C INJ AZMTH INJ TIN[ [nO CST TIM INJ 8 LAT |NJ I LONG
1••1.1_ "-_.74 IO.l_l 1T1.43 11•.7£ 10 to ST I_Jl.T -•.OO 13.49

5374.7_ L_7.•S _AS.74 17|,49 _4._H_ 11 45 41 4774.8 111.83 137.15

1111.10 -1O.IT £.00 IN.TO 11T.INI 11 51 11 101_.£ -T.14 $SS.30

SOIl.iS lt.L_ 1_4.10 171.33 83.41 El • _ 4489.l 88,OE I18.o0

1458.43 -14.1l 347.70 1141.91 181.43 18 to 45 058,4 -9.91 341.80

4811.01 38.18 _03.18 ITY.71 •0.10 It _ 11 4L)L_I.1 31.17 1IS.IT

ORBIT D(11£11MINATION ACCURACY

ST 1034.4 M 580.9 iS t01.4

CRT .4797 CI_• -.5117 CST -.St•O•

L•A 11_7.5 lena I18.1 69A 15.4

EL1 L)040.• ELI 187.• ALF 4.S_

OIFFI]_NTIAL CC_I_CTIONI

TOE 1.401l 11U 4,0171 TC3-3.OS|4 I_U 1.1431

Ill .llll IU -.5514 RC3 .111l FAU ,014ll

.54E0 IrltA 1.4811 FC3 -.4518 i 18115

DOE 1.4559 BllA 4.0311 0C3 5.0571 FiP -5£4

NID-CGIAII_Lrl_cuTION ACCURACY

8GT S7£•.Tl_l! 418.5 •03 151.0

RRT -.S53399F -.53£1RTF .9490

8GB 5750.411LMJ ._05_ R13 -._kl_O
SGI 5735.4 $G£ 414.8 THA 177.85



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCN DATE SEP 17 I970

HELiO(ENTRIC CONIC

RL 150.39 LAL -.00

RP 108.83 LAP -1.19

RC 119.011 GL 9.19

PLAM[TOCENTRIC CONIC

C3 $1.111 _q4L 5.513

LEH AZNTH LNCN TIN(

90.00 9 46 4

90.00 19 3E 33

100.00 11 3 0

100.00 _0 0 18

110.00 11 $6 46

110.00 21 13 1

FLIGHT TIN( 198.00 ARRIVAL DATE APR $ 1971

DISTANCE 573.039

LOL 353.89 VL 25.839 GAL 7.47 AZL 69.16 HCA Z85.06 SNA 120.91 ECC .27426 |NC 1.3389 Vl 29.434

LOP 978.78 VP 36.6t$ GAP 14.88 kip 69.1§ TAL 159.18 TAP 84.21 RCA 87.75 APO 154.07 VE 34.822

6P 13.05 ZAL 44.68 ZAP IQ4.SI ET$ 73.19 ZA( 126.29 ETE 170.35 ZAC 115.73 ETC ZII.5E CLP-179.95

DLA -lt.46 RAL 308.13 RAD 65U.E VEL 12.351 PTH 2.23 VHP 6.535 OPA -11.32 RAP 262.69 ECC 1.5160

L-! TIM( INJ LAT INJ LONG |NJ RT A$C ZNJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ £ LONG

1995.Z0 -11.16 93.93 174.91 115.69 10 20 9 I$ES.E -9.07 17.09

5315.t_ 27.80 24§.08 191.9t 64.56 20 1 59 4765.7 26.72 236.58

IS43.46 -1t.90 5.59 174.27 117.20 11 31 3 1083.5 -9.16 358.74

5082.14 E9.18 2E4.09 181.74 83.20 21 25 1 449£.6 27.93 215.51

1515.04 -16.16 3§0.89 179.42 190.$4 12 ZZ 1 915.0 -11.99 344.27

48£3.9l 32.96 205.80 181.10 $0.00 22 43 25 42E3.6 31.13 199.01

DIFFERENTIAL CGRRECTiONS

TO( 1.$917 TRA 4.$$46 TC5-E.TEI5 BAU 1.1548

RD( .E971 i_A -.3463 RC3 .0949 FAU .01333

FD( .STIi FRA 1.4959 FC3 -.3703 BRP 18828

BID( 1.91_ MA 4.3¢MIE 6C3 2.7E82 FINIS -510

MID-_84[ EXECUTION ACCURACY ORBIT DETERMINATION ACCUIIACV

$GT 5764.7 8GR 485.8 SG3 149.9 ST 9136.9 SR 323.9 66 919.0

RRT -.5635 _ -.5131 RTF .9509 CRT .5037 CR6 -.5391 CST -.9991

SCAS 5755.Z RLr3 .0040 R13 -.9510 LSA 2228.9 NSA E79.3 88A 14.6

$61 $740.$ $62 410.5 THA 177.4D EL1 2142.2 EL2 279.0 ALF 4.44

LAUNCH DATE 8EP 17 1970 FLIG44T TIN( 200.00 ARRIVAL DATE APR 5 1971

HELIOCENTRIC CONIC

RL 150.39 LAL -.00

RP 106.96 LAP -1.46

RC lO0.100 ft. 6.ee

PLA_TOC[NTRIC CONIC

C3 34.R54 V54L. 5.1K64

LNCH AZNTH LINCH TIM(

90.00 9 46 40

90.00 19 47 30

100.00 11 £ 12

100.00 20 14 49

110.D0 11 57 17

110.00 21 3¢J 12

DIFFERENTIAL CCm_CTIONJ

TlX 1.7016 TIIA 4.70_1 TC3-2.4190 BAU 1.1279

RD( .3101 RIIA -.364t RC$ .071HI FAU .01192

F1)4[ .@019 IrRA 1.5104 FC3 -.2941 BSP 18984

BOE 1.9091 BRA 4.72_ BC3 2.4204 FSP -497

DISTANCE $78.1Z8

LOL 363.t9 VL ES.799 GAL 6.27 AZL 81.41 HCA 998.Z4 SMA 120.68 ECC .ZIZ71 ZHC 1.5416 Vl 29.634

LOP 291.94 VP 31.5|JO GAP 15.45 AZP 89.$2 TAL 157.98 TAP 85.92 RCA 89.56 AlSO 154.80 VZ 34.915

64P 1E.7§ ZAL 44.11 ZAP 187.05 ET$ 79.97 ZAI[ 126.Z$ ETE 170.56 ZAC 115.32 ETC 269.94 CLP-177.71

DLA -11.50 RAL _09.95 RAD 9589.4 VEL 12.499 PTH E.29 VHP 9.895 DPA -11.53 RAP 284.9E ECC 1.5736

L-| TIM( |NJ LAT INJ LONG INJ RT MIC INJ AZITTM INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

IIMHi.41 -13.49 27.55 178.41 115.15 10 19 46 1691.4 -9.96 20.60

5540.79 27.79 _1_1..73 185.$2 84.19 20 17 0 4710.8 26.67 254.23

1742.75 -14.72 8.96 177.78 11t.31 11 31 14 1142.7 -11.07 2.10

5079.71 29.18 225.M 185.15 83.09 21 39 28 4479.7 27.89 915.30

151'0._D -18.04 354.0Q 175.95 119.5,4 12 23 27 970.2 -13.9? 347.31

4826.00 52.87 205.89 114.51 80.05 22 56 57 4225.0 31.15 195.09

NID-COUR8[ EXECUTION ACCURACY (3RB|T Dt[TERMINATION ACCURACY

8GT 5755.4 _dR 47_.2 SG5 142.0 ST 2225.8 M $18.9 86 829.2

RRT -.5124 RRF -.4955 RTF .9531 CRT .5248 CR$ -.5488 CIT -.9994

8GB 5754.9 R25 .0G31 R15 -.9551 LSA 2518.9 NSA 270.9 SSA 14.£

SG1 5740.8 862 405.2 THA 177.57 EL1 2252.0 EL2 270.7 ALF 4.56

LAUNCH DATE 9[P 17 1970 FLIGHT TIN( 202.00 ARRIVAL DATE APR 7 1971

HELIOCENTRIC CONIC

RL 150.36 LAL -.00 L04. 3§5.88 VL

RP 109.87 LAP -1.63 LOP tlS.10 VP

RC 19t.9E5 6L 7.14 GP 12.47 ZAL

PLAN(TOCENTRIC CONIC

C3 39.103 VHL 8.953

LNCH AZNTH LNCH TIM(

90.00 I 45 37

90.00 19 I 33

100.00 11 I 41

100.00 20 96 10

110.00 11 57 57

110.00 21 48 24

DIFFERENTIAL CORRECTIONS

1"D( 1.9782 TRA 5.01135 TC3-2.1318 2AU 1.1149

ROE .3240 RRA -.$932 RC3 .0659 FAU .01054

FDE .9308 F_A 1.5578 FC3 -.2334 BSP 19136

BO( t.0049 BRA 5.094S BC3 2.1326 FSP -484

DISTANCE 583.107

25.780 GA_i. 9.13 AZL 88.25 HCA 291.40 8MA 120.46 ECC .29164 INC 1.7510 Vl 99.634

36.557 GAP 18.08 AZP 89.38 TAL 158.21 TAP 87.61 RCA 86.28 APO 155.63 V2 54.909

43.19 ZAP 187.45 ETS 80.48 ZAE 190.15 ETE 170.79 ZAC 114.91 ETC 270.55 CLP-176.98

DLA -10.80 RAL 311.48 RAO 85@11.5 _q[L 12.888 PTH 2.30 VHP 10.2@4 OPA -11.67 RAP 267.29 ECC 1.6435

L-! TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZNTH |NJ TIRE leo CIT TIN INJ 2 LAT INJ 2 LONG

2045.55 -15.14 31.05 181.92 114.22 10 19 43 1445.8 -11.74 24.02

5559.76 27.75 244.85 18t.73 84.15 20 30 52 4759.8 28.65 236.16

1800.18 -18.43 12.40 181.30 115.33 11 $1 41 1200.2 -12.86 5.40

5080.39 29.16 223.83 188.53 83.12 21 32 50 4480.4 27.90 215.35

1823.97 -18.82 357.219 179.50 116.44 12 25 1 1024.0 -15.67 350.33

4829.34 32.92 204._ 187.91 80.24 23 8 55 4229.3 31.25 195.41

MID-COURW[ EXECUTION ACCURACY GiIBIT DETERMINATION ACCURACY

SGT 3731.2 8GR 457.8 863 167,4 ST 2504.9 8R 315.8 SS 841.8

RRT -.4901RRF -.4728 RTF .9353 CRT .5441Cfl8 -.5808 CRT -.9996

S_B 5749.5 PJ3 .0095 R15 -.9555 LSA 2398.7 NSA 282.8 SSA 15.6

SG1 3735.8 _ 31MI.7 THA 177.75 EL1 2311.3 EL2 262.5 ALF 4.29

LAUI_H DATE SEP 17 1970 FLIGHT TIM( 204.00 ARRIVAL DATE APR 9 1971

H(L IOCENTR I C CONIC

RL 150.36 LAL -.00 L(_. 355.816 VL

RP 108.98 LAP -1.7Q LOP 288.27 VP

RC 184.054 _L. 7.55 _ 12.21 ZAL

PLANETOCENTR | ¢ C,014| C

C3 44.009 _ 8.934

LNCJ4 AZMTH t.NCH TIM(

90.00 9 44 52

90.00 19 14 18

100. O0 11 I 24

100.00 20 40 I_1

110.00 11 $9 4£

110.00 21 $16 311

DIFFERENTIAL _CTI(:N8

TD( 2.1842 TRA S.4811 TC3-1.8@50 8AU 1.0976

RD( .3981t liRA -.3_HI RC$ .0354 FAU .00918

FD( .8598 F2A 1.8070 FC3 -.1804 BRP 19280

BOE 2.2103 BRA 5.4843 8C3 1.8438 IrSP -472

DISTANCE 587.957

25.722 GAL 10.03 AZL M.03 HCA 26N..38 _A

39.525 GAP 18.73 AZP 19.18 TAL 134.77 TAP

41.81 ZAP 187.78 [TS 84.33 ZA( 194.05 ETE

120.24 ECC .30210 INC 1.9712 Vl 29.634

89.33 RCA 85.92 APO 158.57 V2 54.804

17t.00 ZAC 114.31 ETC 271.15 CLP-179.46

DLA -9.78 RAL 312.94 RAD 8364.7 VEL 12.860 PTH 2,34 VHP 10.877 DPA -11.78 RAP 289.32 ECC 1.7245

L-I TIM( INJ LAT INJL_NG INJ RT ASC |NJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

210_.75 -18.71 54.32 185.44 113.20 10 12 55 1302.7 -15.42 27.38

5_.19 27.77 244.83 112.11 84.24 _0 43 41 4782.2 94.18 2_.33

1866.114 -18.0_ 13.77 184.84 114.94 11 32 210 1235.9 -14.$9 8.95

S084.53 94.19 L_.,I.I_ 191.94 85.27 22 5 12 d48d.$ 27.95 215.85

1070.39 -21.48 .$7 IIS.N 117.23 12 28 38 1076.4 -17.88 355.33

4834.55 $3.01 E04.77 191.50 80.38 23 tO 15 4238.8 51.35 195.94

NIO-COUIIII[ EXECUT|_N ACCURACY ORBIT OETERNINATION ACCURACY

_T 3725.8 I_R _kiE.4 SG3 132.8 ST 2_76.1 89 $08.4 86 664.5

RRT -.4141 lilRF -.4306 RTF .8580 CRT .5825 CR$ -.3745 C6T -.9997

$740.8 RL_ .00_1 R13 -.9380 LSA _488.8 NRA 254.4 $9A 13.1

SGI 5727.5 $62 391.2 THA 177.93 EL1 2381.5 EL2 254.4 ALF 4.£_

1670



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUMCH DATE SEP 17 1970

HELIOCENTRIC CONIC

RL lS0.$6 LAL -.•0

RP 108.9• LAP -1.9$

Re 1el. Tie GL 7.92

PLAI4[TOCENTRIC CQNIC

¢$ 49.994 '_I9L 7.049

LI9CH AZMTH LNCH TINE

DO.•• 9 44 21

90.00 12 26 I

100.00 11 1 18
1DO.•• ZO 51 45

110.00 11 52 33

112.00 tZ 12 0

FLIGHT TIN( 2•6.00 ARRIVAL DATE APR 11 1971

DISTANCE 522.144

LOL 353.|D VL 15.114 GAL 11.04 AZL 07.80 HCA 297.72 SNA lZ•.05 ECC .31328 INC Z.EO19 Vl 2Q.634

LOP 291.45 VP 54.403 GAP 17.49 AZP 48.98 TAL 143.$7 TAP 91.28 RCA 82.45 APO 157.$4 V2 54.799

GP 11.9R ZAL 42.14 ZAP 11i4J.02 ET$ 08.92 ZA[ 125.93 ETE 171.19 ZAC 114.12 ETC 271.75 CLP 179.44

OLA -9.•• RAL 314.37 RAD 451M!.8 V(L 15.079 PTH •.39 VHP 11.130 DPA -11.79 RAP 291.79 [CC 1.8179

L-I TIN( INJ LAT |NJ LONG INJ •T AIC |NJ AZNTH |NJ TIN( P• CST TIN INJ Z LAT INJ Z LO9qG

2151.09 -10.16 37.94 188.05 112.11 12 20 19 1558.1 -15.20 30.e8

S34|7.7§ •7.81 249.•3 1R§.47 84.43 •0 55 29 4767.9 26.75 234.73

lIOl.O3 -1R.49 19.10 1811.37 113.12 11 35 8 1309.0 -lS.90 11.05
5091.24 29.25 •24.72 195.50 05.55 22 14 36 4491.2 •9.•4 218.18

11_7.41 -23.04 3.5• llHr,.15 11§.98 12 28 L_O 1127.5 -19.$9 $$6.31

414R.$8 33.11 ZOS.S• 114.69 RO.lt 23 32 44 4241.4 31.51 1H.I$

DIFFERENTIAL CCIUU[CTIONR

TO( t.31_9 TItA S.I07• TC3-1.|15• BAU 1.•734
.$$4R _ -.3745 RC3 .04•7 FAU .0070•

FD( .1t9$ FRA 1.RSll FC3 -.1313 Blip 193R6

2.4199 IDA 3.91J4 OC3 $.RIS@ FRP -459

NID-COUR31[ (X[CUTICN ACCURACY ORBIT DETERNINATION ACCUIRACY

8GT 5711.7 8_ 4L_,.• _3 1•8.• 3T 1436.4 M _D•.9 S$ 147.9

RRT *.44•SRRF -.4•84 RTF .9•O• CRT .57941 CR3 -.SORT C3T -.9997

SG8 57Z7.4 _ .0012 R13 -.9409 LSA ZSSt.3 N@A 241.• 39A lZ.$

$91 1714.8 _e_ 31_.S THA 17•.11 ELI 244•.8 [LZ 246.• ALF 4.14

LAUNCH •ATE SEP 17 1RTO FL|GHT TIN[ 208.00 ARRIVAL DATE AI_ 13 1971

H(L IOCENTRIC CONIC

RL 150.3• LAL -.00

RP IO1.•1 LAP -•.10

RC 114.147 G4. l.•O

PLAMETOCI[NTR I C CONIC
C3 $9.305 Vt9L 7.504

LNCH AZWTH INCH TI_
9O.OO 9 44 •

9O.OO 1D 34 44

IOO. O0 11 1 21

100.00 21 • •

112.00 1£ O IMI

110.00 •8 ll) I0

DI_I,AL COIMECTION•

TO( •.2114 _ I._104 TC3-1.383• IINIJ 1.0419

RDE .31'!0 ItRA -.37e4 RC3 .0531 FAU .00143

FOE .71101 IrRA 1.7114 IrE3 -.0181 Blip I•L_•

• .ISSl MA 4.3715 BC3 1.3•4£ FIMP -445

DISTANCE 397.170

LOL 343.•• VL £3.M7 GAL 12.10 AZL 87.55 HCA _K)O.R7 $44A 119.85 ECC .32325 IN( •.4443 Vl _1.934

lOP Li_4.Sl VII N.4M GAP 18._10 AZP B•.74 TAL 152.02 TAP 9_.89 RCA 60.81 AlSO 150.85 V• :54.795

GP 11.7l ZAL 3•.78 ZAP 188.17 ETS 95.54 ZAE 125.79 ETE 171.39 ZAC 113.72 ETC •7£.33 CLP 179.71

• LA -8.30 RAL 315.•7 RAID •SN.O VI[L 13.5L_ PTH

L-I TIME: INJ LAT

1_11.38 -19.50

3372.14 •7. I_

11¢11.13 -•0.8•
3100.83 _.3•

1777.14 -P.4.40

4838.38 33.24

• .4_ VHP 11.6_• DPA -11.77 RAP L_M.•4 ECC 1.9£99

INJ _ INJ RT ARC INJ AZNTH INJ TINE PO CST TIN INJ • LAT INJ • LONG
41.111 11_.4S 110.•3 1• _0 34 1811.G -14.47 33.9_

_4_.M IN.•O M.73 21 • _ID 4774.1 •_.84 •3T._

L_.5• 121.811 111.R1 11 34 4 1342.1 -17.70 15.21

• •S.45 ll_.14 83.09 _2 _7 7 4500.8 21.14 219.81

I.lS lliO,ll 114.83 1_ 30 3 1177.1 -•O.S_ 359.29

_J.44 I_J.OS 81.52 23 42 29 4•58.9 31.71 117.$5

NID-COUI_[ [XI[CUTIOM ACCURACY ORBIT Di[TERNINATIOI¢ ACCURACY

8GT SlgS.O 5GII 4011.5 8G3 1_4.8 ST •4_0.8 SR •97.1 33 _Sl.R

RRT -.4113 MM r *.5991 RTF .9637 CRT .$R71CR$ -.8033 CST -.R_)9

SCAJ $708.1 RL_5 .0018 R13 -.S_37 L3A •588.3 I_A •37.7 S3A lt.•

341 3•97.5 SCA_ 3_.8 THA 170.30 ELI 2499.9 EL• 237.7 ALF 4.11

LAtJ_9CH OAT[ I_P 17 1972

N(L IQ(ENTRIC CONIC

RL 152.39 LAL -.00

RP 104.98 LAP -•.14

RC 110.141 GL 8.4•

PLAN(TOC[NTR | C CONIC

C3 14.081 V_ l.O01

LNCtt AZMTN LNCN TIN(

9O.OO • 43 $•
90.00 19 4R

100.00 11 I 31

100.00 21 11 31

lID.DO It 1 21
112.00 I_ Ell 11

FLIGHT TIM( 212.00 ARRIVAL DATE APR 15 1971

DIiTANC[ 101.497

LOt. 353.12 VL 25.111 GAL 13.28 AZL 87.28 NCA 301.03 INA 11•.85 E(C .$$D32 INC _.7073 Vl El.iS4

LOP •97.75 VP _H|.455 GAP 12.18 AZP 11.41 TAL 130.73 TAP 94.74 RCA 7t.04 APO I10.•• VE $4.791

GP 11.58 ZAL 37.53 ZAP IM.|3 [TI 88.38 ZAI[ 1•5.61 ETE 171.58 ZAC 113.3• ETC •72.89 CLP 177.76

OLA -7.87 RAL 318.87 RAID •31Ht.• V_L 15.818 PTH 2.4• VI9P 12.174 DPA -11.72 RAP 21_.24 ECC £.0837

L-I TIM( INJ LAT INJ _ INJ RT ARC INJ AZ1WIrH INJ TIN( PO CST TIN INJ £ LAT INJ • LONG

tt_3.21 -t_.72 44.S• 11_.1_ 109.79 10 21 _4J 1143.• -11.94 $7.0R

SMT.M •7.•3 •40.85 L_I.OI 85.13 21 1l 17 4707.1 •4.94 238.12

tOl•.N -t_.11 IS.t_ 121.37 110.8§ 11 39 4 1412.7 -19.10 19.11

$11|.83 _.40 !11.31 •01.25 Ikl.3§ •l _Hi 44 4512.9 28.$1 lST.ll

1_.37 -•$._ 1.77 1•5.74 115._ 11 31 4• 12_.4 -••.45 •._$

4871.91 33._J t07.54 !01.3t 18.18 23 49 24 4•7•.9 31.R3 1_1.91

D11rlrlE_ENT I AL CORItECTI_N$

• .9TSO YItA 9.R$00 TC3-1.1tH_I BAU 1.0010
.3903 _ *.3737 RC3 .0148 FAU .00419

• 7S4• I_A 1.7785 FC3 -.0•73 BRP 111417
liD( 1.9013 lima ti.84103 BC3 1.1884 Fill -430

LAUNCH •AT( IMEP 17 1970

_i[L IOCENTR ! C CGNIC

RL 150._I LAL -.00

ItP 1OR.•$ LAP -•.38

RC 111.414 GL 8.91

PLA/_TOCIENTR IC CONIC

c3 T_.O_7 W4L I.$SO

LNO4 AZm iNCH TI_
90.00 • 43 SO

im.oo 19 S$ 19
100.00 11 1 47

1DO.DO 21 8O 3

110.00 12 • 12

110.00 •_ 34 3

DI_NTIAL CONNKCTI_

lrD[ 1.130l 111A 7.STlJl TC3 -.970$ IIAU .141_

• 41M _ -.3714 RC3 .0170 FAU .OO347

IrD( .71111 FRA 1.1447 FC3 -.0410 Blip lltL_•

3.1998 MA T.3_4N_ •C3 .9707 FIMn -413

NID-COURIM[ L_[CUTIGN ACCUIIACT ORBIT DET_U91NATION ACCbqRACY

8GT S_77.$ 8DR 3t1.• 1_5 IlPO.O ST •530.8 SR It11.1 R3 997.8

lit -.5788 _ -.5Q05 NTI r .944t CRT .814R ERO -.11R8 CST -.9_9

SCAJ SI_G.8 _ .IX)I• R15 -.94tl LSA 2839.0 i_A _.0 SIA 11.5

341 3i79.3 _ 34_.5 THA 178.50 EL1 2545.1 EL• L_L_.O ALF 4.07

FLIGHT TIME tlt.O0 ARRIVAL OAT( APR 17 1971

LO_ 333.29 VL !S.978 GAL 14.5£ AZL 87.01 HCA 307.18 SNA 119.43 ECC .$$449

_0.21 VIP 34.40_ GAP •0.|7 AZP •_.ID TAIL. 142.32 TAP 9•.?0 RCA 77.10

GP 11.37 ZAL 3t.39 ZAP 114.19 LrT8 105._ ZA[ 125.39 ETE 171.74 ZAC 112.90

INC •.9884 Vl L'g.934

APO 161.77 V• 34.709

ETC •T3.44 CLP 179.77

DLA -7.10 RNi. 517.97 RAID 8511.4 _L 13.944 PTH £.S3 VI9P 12.780 DPA -11.38 RAP L_Nt.44 ECC •.ROSO

b-| TIM( |NJ I.AT ZNJ LONG INJ RT ARC ZNJ AZNTH ZNJ TIME PO C$T TIN ]NJ 2 LAT INJ • LONG

L'JII.OI -!1.13 47.81 11_.54 101.50 lO I_ L_ 1712.R -19.10 40.L_

14OO.33 I_.00 •47.51 I_J,_l 8S.llO •1 _3 19 d_lOO.3 _7.10 •3R.O5

I104|_43 -!_.14 I_.Y9 114.11 1011.55 11 3¢1 • 1401.4 -_0.39 £1.1_

3117.01 !1t.49 ff7.5§ 205.11 84.11 _ 49 30 4327.0 •0.47 219.70

IITI.OS -£7.04 12.84 197.15 111.76 1_ 53 211 12_1_.0 -•3.84 5.14

4801.17 35.lt L_8.TI 104.47 81_.M 25 97 32 4282.t 32.17 1_H_.8£

NIO_ EmrCUTION ACCURACY ORBIT D[T[RNINATION ACCURACY

8GT $437.7 IH_ 37_.4 •G5 117.• ST •SI0.9 8R •lS.O 63 715.8

RRT -._411 W -.5_44 RTF .N99 CRT .43_0 CR• -.lSS• C$T -.t999
8CAI _71D.DRI_ .O01l R15 -.9499 LSA _14.4 MSA _20.1SSA 11.0

341SIS9.1 _ 3|10.0 THA 178.70 EL1 2587.3 EL• •_0.1 ALF 4.03



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH DATE llEP 17 1970

t_L IOCENTRI( CON1(

RL 150.36 LAL -.00

lip 108.94 LAP -l.Sl

9¢ 194.991 GL 8.97

PLANETOCENTR I ¢ CCNIC

C$ 93.909 VHL 9.155

LNCH AZNTH LI4CH T|ME

90.00 9 43 $4

90.DO tO $ 1l

100.00 11 E 9

IOO.OO 11 97 41

110.00 1E 3 19

110.00 I_ 43 9

FLXGHT TIN[ 114.00 ARRIVAL DATE APR 19 1971

DIITANCE 109.210

LOL 355.99 VL 25.541 GAL 1$,88 AZL 88.71 flCA 310.34 8NA 119.25 ECC .37142 1NC 3.2941 VI _9.934

LOP 3C_.08 VP _.382 GAP 21.11 AZP 17.17 TAL 148.3! TAP _.75 RC4 74.99 APO 163.$4 VE 34.797

GP 11.t0 ZAL 35.35 ZAP 1_.03 [78 108.51 ZA£ 1ES.lZ [TE 171.95 ZAC 11£.50 £TC 173.97 CLP 175.74

DLA -8.59 RAL 318.97 RAO 8589.8 VEL 14.323 PTH Z.II VHP 13.455 DPA -11.43 RAP 300.57 ECC £.5793

L-| TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ E LAT INJ • LONG

EHO.5D -21.8E 50.14 101.$9 107.85 10 23 15 1780.5 -ED.E5 43.£_
$415.11 88.01 148.71 IOI.48 88,18 81 35 89 4815.7 87.25 840.14

8101.tl -14.88 31.01 IOl.ll 108.02 I1 37 15 1508.8 -21.57 14.13

$143.10 !1.38 2t8.55 108o35 99.51 28 53 _ 4543.2 29.95 819.87

1917.02 -18.15 ll.H lO0.TO 110.87 12 35 7 1317.0 -25.1t 9.01

4907.15 33.87 810.17 I197,10 83.88 24 4 54 4307.1 32.43 201.19
DIFFERENTIAL CCRR[CTICNI

TDE 3.ALE| TRA 7.ISIS TC3 -.7875 8AU .1tl4

RD( .4318 lIRA -._il9 RC3 .0119 FAU .OO183

F_E .llll FIIA l.lllt FC3 -.Olll Blip 11051

3.4411 IliA 7.8908 8¢3 .787l Flip -395

LAUNCH DATE I_P 17 1970

H(L IOCENTIII( CCII | C

RL 150.34 LAL -.DO

RP IOI.94 LAP -2.83
RC 111.OIO GL t.OI

PL JJGTOC[Nlll I C CONIC

¢3 le. S40 VHL 8.885

LNCH _TNTH LNCH TIME

IO.OO t 44 I

9O.OO _D 10 9

1DO.DO 11 2 I_

1DO.DO 21 34 25
110.00 19 4 t

NED-COURSE EXECUTION ACCURACY CIBIT DETERMINATION ACCURACY

IGT 5138.1 8GR 354.7 883 113.9 8T 2817,3 M 878.8 38 73D.2

RRT -.ltH_ mIF -.ffl41RTF .9731 CRT .1510 CRS -.ISEI COT -.9911

IGll 5147.7 _ .001_ R13 -.9731 L3A 2725.0 NSA 810.9 99A 10.5
I_1 5837,8 _ 334.4 THA 178.92 EL1 2823.8 EL2 210.9 ALF 4.00

FLIGHT TIME 218.00 ARRIVAL DATE APR 21 1971

DIITANCE 118.511

LOL 353.88 VL 25.S01 GAL 17.41 AZL 81,37 HCA 313.49 8NA

LOP 307.84 VP 31.358 GAP _.48 AZP 87.50 TAL 147.37 TAP

GP 11.04 ZAL $4.44 ZAP 187.75 ET8 113.87 ZAE 124.80 ETE

119.07 ECC .31038 INC 5.92tHi Vl L_1.954

IO0.M RCA 72.59 APO 185.55 V2 34.799
172.15 ZAC 112.10 ETC 274.48 CLP 174.65

DL_ -1.14 RAL 311._1RAD 85¢H|.8 VEL 14.781PTH t.17 VHP 14.L_99 DPA -11.25 RAP 302.84 ECC 2.5888

L-I TIME INJ LAT INJ _ INJ RT A&C INJ AZI4TH INJ TIME PO CST TZN INJ 2 LAT INJ 2 LONG

2AOS.R4 -_3.70 53.87 105,85 105.86 10 24 8 1_05.9 -_1.29 4R,14

$431._ 88.15 848.97 111.55 _.78 11 40 48 _32,9 87.41 241.39
2131.N -15.17 _.lO L_DS.48 10t.18 11 38 21 155£.9 -L_8._4 27.01

5111.12 L_.8? 2L_.87 111.44 88.81 23 0 28 4581.1 29.85 221.17

1110.01 -I1.11 18.85 1_4.0_ 1011.78 18 _l 42 1310.1 -L_S.28 10.82

41_J.It 33.80 111._1 111.05 84.57 84 11 22 4318.7 32.89 _O_.S_

ORBIT D_TERNINATION ACCURACY

8T 1_8.4 M 272.7 88 759.9

CRT .87£0 CR$ -.1717 CET -.99O9

LSA 27D1.4 NEA L_OI.5 SEA IO.O

EL1 2954.8 EL2 201.5 ALF 3.99

DIFFERENTIAL COmECTIO_I

79( 3.7318 11tA 8.5778 TC3 -o8183 IAU .71_4

R�( .4558 RRA -._483 RC3 .D07£ FAU .00005

• 8719 F_A 1.0Ol_ FC3 -.0OO4 Blip 11_71

I101£ 5.7593 Bllk 1.5947 BC3 .8114 Flip -375

NID-COURE_ EXECUTION ACCURACY

8GT 5114.7 _ 335.8 885 110.8

RRT -._ R_F -.8483 RTF .9764

8GB 5814,7 RL_ .OOL_ R13 -.971_1

881 5815,3 888 385.2 THA 170.14

LAUNCH DATE SEP 17 1970

_LIC_ENTRIC CONIC

RL 150.39 LAL -.DO

RP 109._4 LAP -8.75

RC 117.100 6k 9.19

PLAN_TOCENTRIC CONIC

C$ 111.795"VHL 10.573

LN¢H AZNTH LNCH TIME

90.00 8 44 14

9O.OO 8O 18 7

1DO.DO 11 • SO

1DO.DO 81 40 18

110.00 1l 4 50

110.OO It $4 41

FLIGHT T|ME 818.00

DIITA_C[ 815.339

L0L 355.89 VL 15.478 GAL 19.08 AZL II.00 EA 511.84 INA

LOP 310.40 VP 38.338 GAP 83.85 AZP lT.Oi TAL 148.49 TAP

GP 10.89 ZAL 33,14 ZAP 117.34 [TS 118.81 ZAE 184.41 ETE

ARRIVAL DATE APR _$ 1971

119.H EC( .411|0 INC 4.00£1 V1 |9.134

103.15 RCA 19,91 APO 187.84 V_ 34.795

178.35 ZAC 111.71 [TC 874.97 CLP 175.50

DLA -5.78 RAL 320.83 RkO 8570.1 V_L 15.858 PTH 2.74 VHP

L-Z TIME INJ LAT |NJ LONG INJ RT AIC INJ AZNTH INJ TIME

_8.14 -14.48 56.81 tog.08 104.70 10 15 8

5451.85 88.21 291.35 114.50 87.47 21 48 59

8193.13 -25.11 37.79 101.14 105.38 11 38 88

$110.@7 28.75 831.31 114._2 8G,IHi 83 8 32

8001.03 -L_.98 £1.73 207.31 107.88 18 38 11

4947.54 33.82 113.50 214.10 85.58 84 17 9
DIFFERENTIAL C_CT|ONI

T_ 4.01T5 TRA 8.t|89 TC3 -.48|1 BAU .1_

RO_ .48_ _A -.$L_4 RC3 .0037 FAU-.O0184

Iro( .9193 FRA 1.1004 FC3 .0150 Blip 18158

B_E 4.0_0 MA 9.tEST BC3 .4859 FSP -353

NIO-COURE_ E_CUTION ACCURACY

$GT 5591.1 8DR 317.1 883 107.8

RIIT *.IlH_ ItRF -.1801RTF .9798

$GB tlO0.1 R_ .00_5 913 -.9799

S_1 5531.8 IG_ 311.3 THA 179.38

15.058 DPA -11.84 RAP 304.14 ECC £.8397

PO CET TIN INJ 2 LAT INJ _ LONG

• 1849.7 -22. 81 49 . 94

4851.8 87.58 24_.74

1585.1 "23.90 29.79

4580.7 29.01 2_.59

1401.0 -27.3_ 13.54

4347.5 38.93 804._0

ORBIT D[TERNINATION ACCURACY

ST 2273.7 M 289.9 99 787.1

CRT .8953 CR$ -.1921CET -.9899

LSA 2793.3 NSA 191.9 SSA 9.5

ELI Z88D.1EL_ 191.8 ALF 5.98

FLIGHT TIME I_0.00 ARRIVAL DATE APR E5 1971

118.74 ECC .43553 INC 4.4208 Vl _.934

105.55 RCA 87.03 APO 170.48 V2 _.785
17_.58 ZAC 111.32 ETC 2T5.43 CLP 172.29

LAUNCH DATE _EP 17 1970

DISTANCE 817.550
LOL 353.88 VL 25.448 GAL 20.85 AZL 85._1 HCA 319.79 8NA

313.38 VP _.315 GAP 15.4| AZP _._ TA_ 145,77 TAP

GP 10.74 ZAL 31.11 ZAP 11e.78 [T3 113.88 ZN[ t13.84 ETE

HELIOCENTRIC CONIC

RL 150.34 LAL -.DO

RP ICHI.t4 LAP -2.85

RC 190.IIO GL 9,24

PLAN[TOCENT_ I C CON|C

C$ 134D.11M _ 11.410

LNCH AZNTH INCH TIME

90.00 94411

9O.OO _D 21 3

SOD. DO 11 3 12

1DO.DO 21 44 51
110°OO 12 | 33

110.00 I_ 38 Y
DI F_MENT IAL CO_ T 1_

T_ 4.3837 _A 8.888? TC3 -.3413 IAU .5940

RD_ .llL_ _A -._012 RC3 .DOLE FAU-.OG_

._05 FRA 1.1945 FC3 .0e43 BSP 18428

DO( 4.4155 B_A 9.H32 BC3 .$413 IrEp -354

OLA -S.4S RAL _1,88 RAD 1570.4 V_L 15.t59 PTH 8.81 VHP 18.017 DPA -10.81 RAP 30_.59 ECC 3.1425

L-I TIME INJ LAT INJ L(N4G |NJ RT A_C INJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ • LONG

1411.8t -15.14 91.13 111.09 103.48 10 15 55 1888.9 -13.04 51.59

$471._1 88.17 251.85 117,33 88.21 11 51 15 481'8.4 tT.Tt t44.25

I_n_4.72 -88.1l 40,53 111.14 104.07 11 40 l? 11_.7 -_4,45 32.42

5101.71 lt.11 23£,88 117.11 87.78 13 11 40 4101.7 29.19 £14.13

IO_1.53 -_0,71 84,41 !10,40 105.73 11 38 33 1431,5 -28.25 19.15

4910.14 34.03 815.1 117,1 8e.53 14 81 57 4388,7 33.17 205.98

CRIJlT DETERNZNATION ACCURACY

ST 1148.7 M 281.5 88 810.4

CRT .7148 CRD -.712£ CST -.9t99
LEA 2795.3 N8A 182.7 SSA 9.0

EL1 2675.3 EL8 192.8 ALF 4.02

HID-COUR_ EXECUTION ACCURACY

8GT 5540.1 8_1 _.0 8G3 104.4

RRT -.11_ W -.1111RTF .8828
SG8 5548.2 P_3 .0030 R13 -.88£E

SG1 5540.3 SG2 L_18.9 THA 179.63

1872



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970

LAUUCN •AT( I_P l• 1976 FLIGHT TIRE 70.00 ARRIVAL DATE

_(LIOCENTRIC CONIC D|ITANC Ir 181.5H

RL tS•.18 LAL -.00 LO¢ $S4.57 VL 11.104 GAL -7.tl AZL 10.15 NCA 76.6| IRA 1_.]9 [CC .E42TO INC .1674 VS •1.44E

I_ 167.61 LAP -.11 LOP 74.18 VP 17.116 GAP -15.M AZP 10.08 TAL I01.61 TAP Ell.DE DCA IO.E4 APO 154.14 V• 3S.lSZ

• C 45.4341 GL -.66 GP -24.04 ZAL 111.14 ZAP 11.11 ET5 M.lS Z_ 141.10 [T( SM.4E ZAC 47.1E ETC £62.44 CLP -$.7_
PL_TOCEN111 ! C CONIC

C$ •l.t_J _ 4.817 OLA -IT.L_ RAL s_3.55 RA0 9167.5 V[L 11.0_8 PTH 1.1l VHP 8.•41 DPA -_.DS RAP _45.$D ECC 1.3834

bACH AZNTN LJiCH TINE L*I TIN[ INJ LAT INJ _ INJ IT /_C INJ AZ14TH INJ TIN[ P• CDT TIN INJ E LAT INJ • LONG

IO.OO 4 44 Sl IWJI.90 -4.OT lO.0_J M.tl 110.05 t 17 l1 1081.$ -.•• 3.1R

I)O.00 It • t1 _.OT 8_J.tS •lt.51 99.75 57.g• 15 ST _J 4841.1 •7.67 443.?•

100.00 • I 11 1•91.04 -I.94 5$t.N IS.SO 114.45 6 lS L_J 451.0 -l.A• 346.85

100.00 11 $T 41 SlYO.SO II.71 L_O.IT I1.i$ Ill.ST 15 I 51 4$N.i •l.Dl t61.11
114.00 • 4? 19 1106.05 -•.•1 51Hi.4• (IS.SO 145.,1 7 I 15 _D•.I -4.14 $$$.11

110.00 19 ? S$ 4OI1.$1 55.51 t01.Tt I_.14 11.14 li 29 11 4IH.3 $l.16 IN.Y•

NOV •T IBTO

DI_IAL C.aUECTIGNI NI_ [vfCUTIGN ACCURACY CIUIIT D(ll£1tNINATION ACCUllACY

.lllE TIIA -.ills TC5 .•7TO llAU ,l•_t IGT IIIT.S 8CAI •SI.t IG$ 100.5 5T El1.• IN 514.5 18 90.4
NDE 0.$114 iRA -.0114 ItC5 -.•IYO FAU .05118 lilt -.3014 _ .57113 RTF -.1509 CIIT -.•540 CR• .•407 C•T -.•537

.O_J3 FlEA .00?4 FC$-I.11HNJ W 1065 868 811.7 8t_J -.O_Nt 115 .iTST LSA 411.• NIA 149.4 Ilia £T.T

.SITS IlIA .41Die K5 .I,AO Flip -145 IG1 701.4 _ •16.8 TNA 1H.11 ELI 411.0 EL.t 144.1 ALF 114.94

FLIGHT TIN[ 78.00

DIITANC[ 188.198

L_ 514.•? VL go.306 GAL -?.14 AZL IND.D5 HCA 8Z.D4 SNA 1,3.61 ECC .Ell20

LOP T?.St VII 57.1_ GAP -11.5l AZP I1.11 TAL 104.15 TAP 1_17.07 RCA !_.44

CAe -14.95 ZAL 150.57 ZAP ll.D? [T5 57.44 ZA[ f48.15 ETE 355.11 ZAC 1_.99

-IS.T• _ 21._ _ lllT.D _L 11.141 _ 1.15 _ •.lid DPA -_.Ol

L-I TIN[ INJ LAT ItJ 10NG INJ IT AIC INJ AZIWTI4 INJ TIN[ P• CIT TIN

1711.O4 -5.57 1,.2 W._ 117.84 • Sl SO 11r9.0
t_l.4.1_J IFT.9T 147.14 10.$5 •S.._NI 15 4S 17 4TIM.1

14_7.74 -•.68 554.45 88._9 119.2 • T 15 117.7
II_l.II 11._4 IIS.I_ I0._1 14.00 11 I0 51 4603.6

15_4.90 -t.II _40.1_ 81.10 If_.D4 • 55 51 734.1'

LAUNC_ DATE IEP IO 19_O

NELIOCENTNIC CC_IC

NL 160.54 LA_ -.00

NP 107.T? LAP .M

NC 44J.738 6L .341

PL_TOCENTIt IC CONIC

C$ t|.i K 4.679

LNC_ _ _H TIN[

I0.00 4go_

• 0.•0 I! IS E_
100.00 S 4• IS

100.GO 15 41 IT

110.00 • $1 17

IID.N IS 15 5 II!1.•1 I1.11 IOi.ll I1.10 10.14 II 55 $S

Di_iA_ _CTiONI NlO'_Otml EXECUTION ACCURACY

TO[ .1178 TIA -.1744 TC5 .Slit IAU .l_? IGT ?04.0 I_1 414.4 I65 115.0

I_K -.SOS| IIA -.1010 IC5 -.1_1 FAU .O$SOS NIT -.141_ IIF .AL_I Rll r -.t154

• 0( .$L_8 IRA ._NIO K5 .Hi? FliP -1TI _1 T56.7 8G_ 419.1 _ llO.ll

AIUIIVAL DATE NOV _ 1970

INC ._37 Vl L_.M•

APO l_J.TI Vl 35.1@3

ETC 1•1.58 CLP -•. 15

RAP _13.91 ECC 1._101

INJ 1 LAT INJ • L_NG
-1.61 S.II

17.03 131.10

-1.14 347.14

-5.£0 $_.41

4L_!).4 51.1) l_J.41

GNI01T D'TI[_OEINATION ACCURACY

5T •Or.• H 575.• 88 t•t.I

ClIT -.l_Oi C_5 .•SlO CIT -.lifo

LIA 416.0 14_A 147.7 DIA SO.$

ELI 400.7 EL1 147.7 ALF 111JM

LAUNCH DATE 6(P 18 1970

N[L IQCENTRIC CONIC

• k I$0.$8 LAL -._

RP 107.74 LAP .El

ItC 4l. llO G_ 1.4l

PLAN[TOC[NTE | C CONIC

C3 10.740 _q_ 4.SS4

LKH AZNTN LNCH TIN[

9O.OO 4 10 84
9O.OO 14 14 30

1DO.D0 S 14 lO

1DO.D0 15 S5 lS

110.00 • 11 17
110.O0 lS _8 57

FLIGHT TIRE 74.00 DEC I IITO

DI|TANC[ 105.010

L_ IS4.1? _ N.4II GAL -7._ AZL 59.74 _A _.O• _A 114.74 (CC ._4_89 I_ .•$61 VS E•._•

LOP I0.7l VP 17.411 GAP -11.71 AlP II.INI TAIL SOl.iS TAP _l.ll DCA 94.44 Alto liD.03 V• $S.174

GP -IS.IS ZAL Ill.D1 ZAP 19.10 [TI S•.O0 ZN[ 14D.Ot ETE 155.11 ZAC 56.01 ETC 1•1.70 CLP -10.48

DLA -14.El RAL !_0.11 lAD iSl?.i _L 11.911 PTH •.16 V_P 7.14_ DPA -57.13 RAP 244.41 [CC 1.1413

L-i TIN[ INJ LAT INJ LGNG INJ IT AS_ INJ AZIrrH INJ TIN[ P• CST TIN INJ _ LAT INJ • LONG

17M.75 -5._ 14._t 1t.57 117.17 • _ 4l 1114.7 -l.9• •.OS

iSlS.4• l?.46 _l.lT lY.Sl _.91 15 15 16 4_5.4 •i.13 E51.75

1511.71 -T.•T 5S@.IO _.TS 110.95 t 49 ST Hi.T -I.•S $_.01

_.l? 2.76 _.l IT.is ll.Sl IS 17 _ _Sl.T •T.$E •11,39

lt.N -10._ _,._ Tl°,S 12.H I 31 13 7_.1 -l.4l $_.IT

4771.01 5l.ll I_.H M._ TT.SO 1l 5l • 417E.1 30.17 Sll._l

ARRIVAL DATE

DI_TIAL CQmtECTICN_ NIO-COUm_ EXECUTION ACCURACY

TOE .IO45 TRA -.5681 TEl .SOTT BAU .1840 8&T _.5 _ 4TI.D _ llT.O

R0( -.IIT_ RP.A -.SOTS IE5 -._0_B FAU .0ills liT -.liST W .•?_B RTF -.6781

DOE .3011 m4 .IT59 K5 .HiS FIP -511 861 755.7 161 481., THA 118.75

LAUNCH DATE HP 18 1970 FLIGHT TIN[ Tl.O0

NF_ICK_NTRIC CGNIC DiITANC_ !01.81,

• P IOT.TI LAP .4l LOft _.N Vff 57.ill GAP -$0.ll AlP SO.II TAL 201.84 TAP ll_.ll RCA N.lS

49.H1 64. 1.iS _ -17._ Z_ 155.99 ZAP ,1.49 IT0 47.5• _ 145.71 E_ 551._ ZAC 85.01
PLASTIC _lC

LNQ4 AZMTH UICH TIN[ L-! TIN[ INJ LAT INJ _ INJ liT AIC |NJ AZMTH INJ TIN[ P• CST TIN
I0._0 5 11 44 14Ot.14 -•.11 17.ffA 8,_ 117.1_ • 41 65 1201.0

N._ 1l 55 44 S,_.go go.IS flT._ IM.N 10.64 14 1 _ ADSl.5

100.00 ! t 34 SN7.ll 4.11 ill.gO T_._O 118._ ! 5• 42 NT.S

1_._ 14 I _ _7l._ 2.07 llt.ll _.2 7i.go 1t _ II 4571.1

110._ • • • 1_._ -1,.07 344.41 _._ l'l.IF_J • _ 2 7_.7

llO._ IS 14 30 471l.SO 51.51 1_.1 _._ Tl.I, 19 45 T 4|11,S

• zPYlm[_rlAl. CCIlCTi_II NID-.COIAII_ I_ItrcuTION ACCURACY
TO[ .0_0_ _A -.14_ TC5 .1341 _ .1957 8GT /'35.4 I 4N.3 K5 146.7

• _ll _A -.OTll FCS-I.ll_ i •13l _ _S.I _ -._51 R15 .?lit

BOE .Ill• BRA .llll K5 .711l FSP -567 SG1 ?77,5 8G_ 4_.4 THA 166.l_

C_IlT D_11EIININATION &CCUIIACY

5T lll.E H _15.9 D• 119.7

aIT -.Sill (318 .9404 CIT -.TOIO

LSA 415.1 N_A 141.9 ••A $•.9

EL1 184.0 EL1 145.• ALF 110.SO

ARRIVAL DATE DEC 3 lITO

I_ ._ll Vl tI.Ml

k_ lll.ll Vl 36.1_

ETC gol._ CLP o15.31

RAP P_4.•S ECC 1.3£_O

INJ • LAT INJ 1

-4.40 10. S•

ll.ll m.l•

-S.il 3S1.84

_._ _._

-7.71 331.OS

go.O0 107.38

GRIST D[TENMINATION ACCURACY

IT 171.7 IN _4l.$ 88 _1.1

C_T -,1471 CRS .IS_4 CIT -*l_l
LIA 41S.0 NSA 144.3 •SA 3S.4

ELI 1_4.4 EL• 143.7 ALF 108.80

1673



JPL TM 33-99 EARTH--VENUS TRAJECTORIES EVIL. 5, 1970)

LAUNCH OATE 8EP lS 1970

t_L|OCENTR|C C_iIC

RL lSO.3E LAL -.00

RP 107.S8 LAP .14

RC S1.£95 GL 5.97

PLAMETOCENTR|C CONIC

C3 19.040 VHL 4.399

LNCH AZNTH LNCH TINt

IO.O0 $ 15 53

IO.00 1E 45 i

lOS.DO 4 49 43

100.00 14 10 0

110.00 5 4§ 17

110.00 15 30 45

FLIGHT TIM( 78.00 ARRIVAL DATE DEC S 1970

D|STANCE tOI.S05

LOL )S4.i? VL li.lO) GAL -7.15 AZL ll.)l [A 9|.|l IMA

LOP 17.19 VP $7.SSl GAP -9.95 AZP 90,03 TAL 20_.09 TAP

6F -11.14 ZAL 134.97 ZAP 24.13 ITS 45.I1ZAE 144.I1ETE

126.71 (CC .ZZ748 I1_ .SS$S Vl ZI.I4t

$00.51 RCA 97.88 At_ 155.55 VE 55.195

5t9.97 ZAC 85.84 ETC E91.89 CLP -16.08

DLA -11.01 RAL |10.4t RkO iSlT,I V[L 11.851 PTH E.IO VHP

L-[ TINt [NJ LAY INJ LONG |NJ RT A$C [NJ AZMTH |NJ TIN(

1914,40 -9.St 19.83 ?7.70 111.80 4 4 48

51IS.$0 Lqb.OG tSt.N It.4S 7I.SE 14 9 44

1009,45 -10.57 1.L_ 77.14 118.1E 5 16 55

4915,44 tT.t5 tlt.OI It.17 77.16 15 51 55

1491.E1 -13.3S 346.41 75.51 1tl.75 6 9 t3
444k2.77 30.55 111.14 11.15 73.41 lS 49 17

OIFFLrRENT|AL CORRECTICN6

TDE .07G1 TRA -.$Lil TC5 .i751 BAU .2031
-.E475 IRA -.1_)7 RC3 -.4239 FAU .04545

FINE .3105 IrRA -.1094 FCS-E.0444 BEP 2235

SO( .E589 liRA .5510 BC$ .7971 FSP -4_)

LAUNCH DATE 1dip 19 1970

NID-COURI_ EXECUTIOI ACCURACY

SIT 741.? V_ SlI.t 11;5 160.Z
RRT -.41_4 W .5413 RTF -.6953

8441 10§.I RL_ -.1075 R13 .7459

141 719.8 ll_ 41Q.O THA 154.13

S.150 DPA -59.12 RAP 245.04 ECC 1.5157

PO CST TIN INJ 2 LAT INJ 2 LONG

1254.4 -5.84 13.09

4595.S 24.21 224.74

1009.8 -9.75 554.41

4515.4 15.19 E03.95

835.2 -9.09 359.95

4081.8 2T.71 185.19

ORBIT DETERMINATION ACCURACY

ST 195.4 M 3tR.S SS 248.2

CRT -.470E ORI .9543 CST -._$11

LIA 418.9 MSA 143.1 88A 37.4

EL1 340.5 ELt 141,2 ALF 100.40

FLIG44T TIME IO.O0 ARRIVAL DATE DEC 7 1970

DISTANCE 215.371

LOL 594.17 VL L_.955 GAL -7._ AZL 89.17 NCA 95.75 _4A

LOP 50.41 VII 57.751 GAP -9.13 AZP 90.06 TAL t0t).18 TAP

r,P -19.58 ZAL 131.t4 ZAP t7.Ol ETI 40.17 ZN[ 144.03 ETE

_L IOCENTIIIC CONIC
RL lS0.3t LAL -.IX)

RP 107.95 LAp .01

RC 52 . t411 GL 5.14

PLANETOCENTR 1C CONIC

C3 11.415 W_ 4.107

LNCH AZNTH UMCH TIME

gO.O0 3 19 55

90.00 It St 44

100.00 4 35 40
100.00 14 19 40

110.00 5 31 21

110.00 15 37 21

D[ Irllrl[lll:NT ! AL CONiECTIQN8

.OQSI 111A -.3171

-.EIMI lIRA -.1111

frOE .3114 FRA -.14H

BOE -£329 21A .3417

127.56 ECC .22119 INC .8245 Vl L_.642

505.05 RCA |HD.35 AF_ 155.?7 V2 35.202
327.73 ZAC 82.53 ETC 291.89 CLP -18.98

DLA -9.37 RAL 217.S0 RAD 4317.7 VEL 11.IRE PTH t.09 VHP 8.550 DPA -41.00 RAP 145.02 ECC 1.3039

L-I TINS INJ LAT INJ _ INJ RT ARC INJ AZNTH INJ TIME PO C$T TIM ;NJ 2 LAT INJ 2 LONG

lS00,77 -10.93 21,51 ?I.3E 115.19 3 48 34 1300.8 -7.31 15.70

5134.21 tS.lI t2I.S8 10.34 76.57 14 IS 19 4534.3 23.07 220.64
1158.11 -11.N 3.77 75.7t t17.10 5 1 14 1055.2 -8.17 357.03

4457.14 II.tl Z07,91 80.03 75.12 15 39 57 4157.1 25.99 199.93

1471.10 -14.11 548.47 74.tl ltl.15 5 51 0 871.2 -10.41 341.94

4410.21 21.El 188.21 ?9.03 71.41 16 54 15 4010.9 t8.45 180.22

NID-C(XmIE EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCUIRACY

TC3 .709I IAU .tlL_ SIT 747.? 8_ $4|.7 805 179.5 ST 153.9 SR 304.t SS 299.2

RC3 -,4810 FAD .04947 RIIT -.5053 W .l_7t flTF -.6995 CRT/-.3077 CR$ .9481CST -.6073

FC3-2,3287 DIP titO _ _15.1 R_ -.lt15 R13 .7650 LSA 428.9 NSA 142.5 SSA 38.7

3C5 ,9597 FIP -479 _1 8_0.0 Sit 4L_).5 THA 151.18 EL1 311.5 ELt 199.9 ALF 103.90

LAUNCH OAT[ 8EP 19 1970

HELIOCENTRIC CONIC

RL 150.32 LAL -.00

RP 107.93 LAP 1.01

NC 34.?0? GL 4.49

PLANETOCENTR|C CONIC

C3 17.9159 VtiL 4.t4l

LNCH AZNTH LNCH TIN[

t0.00 3 0 SO

90.00 13 2 34

100.00 4 19 28

100.00 14 E7 40

110.00 5 19 14

110.00 15 44 34

FL|GHT TZM_ 82.00 ARRIVAL DATE DEC 9 1970

DISTANCE ttt.l$S

LOL $54.17 VL tT.0_I GAL -7.64 AZL lI.I8 HCA 99.98 3NA 128.52 ICE .E1548 IRE 1.0195 Vl 29.942

LOP 95.45 VP 57.843 GAF -8.54 AZP 90.13 TAL |10.40 TAP 309.38 RCA 100.65 APO 151.00 V2 55.210

GP -tl.OS ZAL 157.54 ZAP 30.15 ET3 57.94 ZA[ 143.57 IT( 3£5.15 ZAC 81.01 £TC 211.97 CLP -ZZ.DS

DLA -7.?2 RAL 311,71 RAiD t517.7 V_L 11.00t PTH t.09 VHP S.181DPA -42.48 RAP 244.75 ICE 1.2962

L-| TIME INJ L4T INJ LONG |NJ R7 AIC INJ 4ZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ £ LONG

1947.87 -lt.53 15.2I 75.t5 115.t9 5 33 18 1547.9 -8.77 1D.38
5073.t4 24.17 tt4._4 78.55 74.78 14 t7 12 4475.2 21.84 218.74

11H)7.44 -13.34 ,I.33 74.71 117.00 4 45 45 1097.4 -9.81 359.52

4800.1K) t$.t5 t04.13 78.19 73.44 15 47 41 4100.9 22.74 194.23

1510.31 -11.00 3SO.II 73.t0 1tO.It 5 43 24 910.5 -11.82 344.01
4510.70 28.13 1114.21 77.|t ll.TE 17 0 24 3980.9 2S.JI 179.9_

DIFFERENTIAL CORIU[CTIOI_

TOE .0477 TIIA -._lOlll TC3 .7144 BAU .t111

RDE -.1999 lIRA -.1_1 RC3 -.5951 FAU .094£3

FOE .4957 FRA -.1839FC3-E.|095 SIP 2407

BOE .8045 IRA .3349 BC5 .9187 FSP -544

LAUNCH DATE 8_P 19 1970

H[L IOCENTlt I C CONIC

RL 150.38 LAL -.00

RP 107. _Q LAP 1.19
RC 59.533 GL 7.81

PLAN_TO(rNTR IC CONIC

C3 17.141 Vt4L 4._00

LNCH AZNTH LNCH TIME

im.oo t 45

SO.O0 15 12 48

100.00 4 4 5

100. O0 14 37 t

110.00 5 5 44

110.00 15 51 5£

01FFI£111ENT I A_ CGI_ECT ICN8

TD( .03S1 lrRA-.3OOe

RID( -.1HI lIRA -.1444

FOE .5_43 FRA -.21_J3

BO_ .1731 BRA .3339

TC3 .YEll IAU .llll

RC3 -.1414 FAU .05917

FCS-2.IO3I IIP _19£

BC3 .0745 FIP -315

MID-COURSE EXECUTION ACCURACY

_T 747.t 8DR 580.0 863 200.7

RRT -._l, Ot W .I'i517 RTF -.It|)t
S_S 945.9 Rt3 -.1377 R13 .7805

SG1 840.5 84_ 433.9 THA 147.68

FLIGHT TIME 34.00

DISTANCE 210.874

ORBIT DETERNINATION ACCURACy

ST 142.7 _R _74.6 $$ 554.3

CRT -.2994 CR$ .9384 C$T -.5335
LSA 446.7 NSA 142.5 SSA 39.0

EL1 279.2 EL2 135.7 ALF 100.49

ARRIVAL DATE DEC 11 1970

LOt. 894.67 V_ 87.148 GAL -7.1ki A_[L 21.78 NCA lOt.rE IliA
LOP 94.89 VII 37.15_1 GAP -7.59 AZP IO.tI TA_ 111.43 TAP

rip -_.09 ZAL 138,17 ZAP 33.47 ITS 55.54 ZA( 141.81 ETE

OLA -t.07 RAL ElI.OI RAD 1_7,7 V1EL 11.791 PTH t.00 VHP 5.843 DPA -44.05 RAP 144.19 ECC 1.2903

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIME I_ CST TIM INJ 2 LAT INJ 2 LONG

SSgS.SD -13.71 21.07 74.43 115.01 3 18 55 1315.6 -10.14 21.12

$018.20 23,O1 tL_D,I1 77,0_ 73.14 14 _ 27 4418.t _0.57 213.04

1742.47 -14,71 8.97 7_.34 11t.31 4 33 8 1141.$ -11.06 2.08

4744.55 14.14 _00.47 71.45 71.01 15 56 8 4144.5 11.49 1_.72
1349.45 -17.34 351.M 71.40 119.93 5 31 34 949.5 -15.15 34_.18

451E.33 21,94 t81.55 ?S.S_ I8.11 17 7 4 3911.3 13.73 173.89

NID-COU_I[ EXECUTION ACCORACT ORBIT OET[RNINATION ACCURACy

8GT 740.3 _ It_.I &G3 223.7 ST 134.1 Sit £39.3 SS 413.5
RRT -.5180 Rm r .7431 RTF -.6955 CRT -.1150 CRS .9222 C$T -.4452

8GB HT.3 RL_ -.1515 R13 .7988 LSA 473.7 MSA 142.9 33A 38.4

SGI ISl.t SIt 440.5 THA 145.51 ELI 240.2 EL2 132.5 ALF 95.77

l_g.O0 ECC .11091

313.55 RCA 101.80

3_t._0 ZAC 79.44

114(: 1.2160 V1 29.642

APO 155.21V2 55.219

ETC 161.81 CLP -25.30

1674



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE &EP 18 19TO FLIGHT TIN• Dl.OD

HELIOCENTRIC CONIC DIITAN¢E Z$S.S89

RL 150.38 LAL -.GO LOL 354.87 VL 27.236 GAL -7.1M AZL M.S8 NCA IDS.4S &MA

RP 107.50 LAP 1.37 LOP 100.15 VP 37.951 GAP -8.87 AZP 50.3• TAL ESE.SG TAP

RC 50.419 GL D.E• GP -84.47 ZAL 139.00 ZAP •7.DS ET8 $S.SS ZA[ 142.30 ETE
PLANETOC•NT• l C CONIC

C$ 17.377 VHL 4.189 DLA -4.48 RAL Eli.It RAD ESI7.7 1EL 11.T80 PTH £.DD VtiP

LI_H AZNTH LI_H TIME L-I TIME INJ LAT

00.00 • 31 15 L_43.99 -IS.00

N.O0 15 15 14 4N.90 tI.H

100.00 5 SO 51 lY88.19 -1Q.09

100.00 14 44 SO 4195.e3 L_.98

110.00 4 54 O 1589.41 -19.89

110.OO 15 19 SO 4441.$4 ZS.71
DIFFER•NT I AL CORRIrCTIONI

10( .0184 _A -.3019 1C3 .70¢_ BAU .£594

riDE -.1348 ItRA -.IS!0 RC5 -.T519 FAU .01405
FI_ .TESO FRA -.tSSO FC_-3.S_M) ll$1e tills

BO( .1554 BRA .5377 BC3 1.0171 FSP -978

LAUNCH OAT• IMEP 18 1970

MEL I(XENTR IC CONIC

RL 150.51 LAL -.00
RP 10?.Sl LAP 1.$4

RC IK).358 GL 1D.QT

Pt.A/ETOCI_I_I I C CONIC
C5 17. II_ _ 4.14T

U_H AZNTH INCH TIME

9O.OO t 1T 57

9O.OO 13 ]4 Z9

1DO.D0 3 57 40

100.00 14 57 7

110.00 4 41 SO

110.O0 lli• 80

D I FFE31_NT ! AL CCmECT IGNS

TO[ .O144 TItA -.LqmS

liD• -.0915 RIA -.1110

FDE .Oil4 FRA -.L_TT

ROE .DOT? BRA .3911

ARRIVAL DATE DEC 15 1970

119.S1 ECC .Z0878 INC 1.4175 Vl 18.84£

517.82 RCA 101.81 APO 158.41 Vt 55.££§

518.84 ZAC 77.88 ETC 181.88 CLP -£8.T4

5.557 DPA -41.?_ RAP _5.30 [CC 1.1880

INJ L_NG XNJ RT ASC INJ AZNTH INJ TIME PO C•T TIN INJ | LAT INJ Z LONG

SO.D• 73.91 114.85 5 5 19 1443.9 -11.89 85.83

El?.1• 75,79 71.65 14 48 7 45li£.9 18._$ £09.55

11.IMI 75.44 115.55 4 20 19 1188.Z -lZ.51 4.71

lSli. Sli 75.41 ?0.34 1• § 5 4095.8 L*O.08 148.58

555.1i 7Z.Dt 119.1t 5 ZO 19 909.4 -14.ii ]48.58

178.41 T4.t5 89.8t 17 14 15 38•5.5 LPI_.95 170.95

NID-C, OUR8[EXI[CUTION ACCURACY ORBIT Dt[TENNINATION ACCURACY

SGT ?tl.0 _ li71.0 8G3 P.47.3 ST 1E8.8 M 1•5.7 81 481.5

RRT -.97301Ul r .?tiTS RTF -.is?SO CRT .1005 CRS .085£ C•T -.1985
ll5.| R_! -.1t44 R15 .8171 L•A 514.t NllA 145.0 $8A 3t.5

8G1 074.8 _ 413.7 THA 1_.85 EL1 144.4 EL• 12T.7 ALF 85.4_

FLXGHT TIN• 88.00 ARRIVAL DATE D•C 15 1970

DXSTANCE IAt.tlm

LOL 554.07 VL 87.318 GAL -7.84 AZL 89.37 •CA 108.8• SNA

LOP 1G3.3li VP M.OSl GAP -li.17 AZP SO.St TAL tlS.tO TAP

GP -_li.40 ZAL 139.53 ZAP 40.87 ET• $1.tS ZNE 141.80 ETE

130.15 ECC .tOSE1 114(: 1.•t55 Vl L_.lkl2

381.•8 RCA 105.89 APO 15•.57 V_ 95.£3£

515.11 ZAC 75.70 [TC 181.50 CLP -_.40

DLA -£.7T RAt. tlS.E9 RAD li_4T.7 VI[L 11.77t PTH E.O0 Vt4P 5.E89 DPA -47.49 RAP _4£.0_ ECC 1.£85D

LoI TINt INJ LAT INJ LONG INJ RT AliC INJ AZIiTH INJ TIME PO CST TIN INJ _ LAT INJ E LONG

IOII.l_ -18.44 33.1_ _.SO 113.38 E 5£ _9 1498.9 -13.14 L_i.BO

4•(_.44 _n.7• E13.liS 74.04 70.30 14 Sli 18 430_.0 17.88 L_O_.15

t_q4.N -17.4£ 14.48 T_.EI 114.44 4 8 14 1E]4.7 -15.95 T.41
41i41.49 £1.7i 199.•S 74.44 44.44 16 14 30 4048.4 18.71 184.14

ll_qO.SS -_O.C_ 357._0 71,84 118.30 5 10 8 10_0.4 -18.09 350.89

4419.15 _4.44 171.50 7_.11 81.98 17 _1 59 3819.5 _19.91 144.14

MID-COUld! E_CUTION ACCURACY ORBXT DETE_tNINATION ACCURACY

TC3 .4479 BAU ._479 SGT _09,0 _ T_li.7 _li3 _73,7 ST ltli,4 8_ SSO.5 99 ]44.4

RC9 0.830_ FAU .Olitli3 lit -.SliTS N8 r .1_03 RTF -.8567 CRT .85•0 CR9 .1_09 CST -._704

FC_-9.5C55_ Blip L_57 _ 1018.3 RI_ -.liME R13 .0405 LSA 559.5 NSA 144.E $9A ]4.8

K3 1.07till FIMP -77t 9GS _O7.5 _ 4lil.9 THA 13t.78 ELI 158.8 EL• 115.8 ALF ¢ML£5

LAUIICN DATE &EP 10 1R70 FLIGHT TIN( 90.00 ARRIVAL DATE DEC 17 1970

H(Li(XENTRIC CONIC

RL liD,St LAL -.00

RP 107.54 LAP 1.71

RC 88.540 GL 18.18

PLAMETOC•NTRIC CONIC

C$ 17.045 _ 4.155

L_CH AZNTH LI_H TIME

9O.OO • 4 _9

9O.00 15 48 I

100.00 5 15 215

1OO.00 15 • O

110.00 4 31

110.00 14 17 L_

DISTANCE _48.04§
LO_ 554.07 VL 17.578 GAL -7.85 AZL 89.18 •CA 111.95 •HA 1_0.58 ECC ._0014 IN( 1._417 Vl _9.84£

LOP 108.S0 VP 58.105 GAP -§.51 AZP So.ill TAL 115.98 TAP 3lS.IM RCA 104.45 APO 1Sl. Yl V_ 55.£51

GP -_8.49 ZAL 139.85 ZAP 44.90 ET3 _9.17 ZA[ 141.£5 ETE 310.74 ZAC 75.57 •TC £85.15 CLP -58.$0

DLA -1.18 RAL 815.15 RAD liS07.7 VEL 11.717 PTH t.O0 1flip 5.C_5 DPA -49.55 RAP _lO.SO [CC 1.£811

L-I TIME |NJ LAT INJ LONG INJ RT ASC XNJ AZNTH |NJ TIME PO CST TIN INJ _ LAT INJ £ LONG

814t.88 -17.78 58.44 75.89 118.48 E 40 L_ 154£.8 -14.57 L_.77

4058.07 19.51 810.17 74.18 89.01 15 7 4 4818.1 14.49 L*I_.IO

18418.10 -18.74 17.38 7•.IS 113.7t 3 5li 51 1£_.1 -15,38 10.£0

4591.01 _O.50 190.44 73.T5 87.75 13 f_ 38 _E.O 17.5D 145,10

1478.81 -_1.35 .11 71.lie 117.55 5 O 04 107E._ -17.52 553.08

43T4.44 15.14 17t.87 _.47 04.11 17 SO 81 3774.7 19.47 185.48
DIFFERENTIAL C_IIRECTIONI

TIN• .0151TRA -.lllO TC5 .ME4 B_U .1591

• DE -.0519 RRA -.1711 RC3 -.9549 FAD .07503

1.0111 FRA -.5_M_I FC_-5._O_4 Blip 8791

BO[ .0597 BRA .]4_ K5 1.1543 FSP -NO

NID-COUIH_[EXECUTION ACCURACY ORBIT D[TERNINATION ACCURACT

IGT li73.1 _ 911.5 _83 300.0 ST 1_8.7 M 105.5 88 811.6

RRT -.57451mF .Nit R_J'F 0._1 CRT .5308 all .8035 CST -.£511

SC_ 105_.4 R_ -.15li1 R19 .8841 L•A 614.4 44A 144.1 $8A 5£._

_1 IM1.5 _ 47S.0 THA lt5.04 EL1 144.4 EL_ 7T.0 ALF ]4.48

LAUNCH DATE 8EP 18 1970 FLIGHT TIN• 9_.00 ARRIVAL DATE DEC 18 1970

MELXQCENTRIC C_NIC

RL 150.9t LAL -.00
RIP 107.59 LAP 1.8T

RC M.3?S G_ 13.75

P_M_TGCI_rR|c C.X_tIC

C5 1T.059 VHL 4.liT

LNCH AZNTH LNCH TIME

90.00 I 58 17

9O.00 15 SO 28

100.00 5 13 55

1DO.D0 11 19 ]4

110.00 4 1149
110.00 14 17 19

DISTANCE L_S.SIM
LOL 314.li7 VL ET.451 GAL -7.81 AZL 87.99 H(A 111.18 M4A 130.9T ECC .19749 IN( Z.O_DO

LOP lO_.liS V1P 38.147 GAP -4.87 AZP SO.44 TA_ 114.58 TAP 5L_.EW RCA 105.10 APO 158.83

6P -_O.Yt ZAL 131i.N ZAP 49.14 ET8 17.03 ZAE 140.58 ETE 306.01 ZAC 71._T [TC t10.91

DLA .15 RAL tlS,13 RAD liSliT.7 V_L 11.781 PTH t.08 VHP 4.li17 DPA -51.85 RAP 138.08

L-i TIME XNJ I.AT INJ LONG INJ RT ASC INJ AZWTN INJ TIN[ P• CST TIN INJ £ LAT

t193.04 -19.01 40.17 T3.44 111.95 t 18 51 1593.8 -15.99

41_.75 II*L _0 _.N 73.71 87.93 IS 1• 3t 4t03.8 15.05

1930.44 -20.04 20._ _.N 111.liS 3 4li 4 15_0.9 -18.80

4141.19 19.10 187.9t 75.3t 9t.lil 18 35 18 304£.t 15.85
171S.tli -I°9,li7 t.TS 7_.t9 111i.li 4 11 19 1125._ -18.98

4930.41 tl.IK) 149.44 _.01 8_.44 17 30 04 5790.4 18.00

D l FlrlrNENT 1AL CGNN[CTIGN8

11)( .O180 _ -.3113 TC9 ._7S IAU .tiFF9

.0041 NNA -.1YS9 RC_-J.09Sli IrK .07941

1.1_0 IrRA -._4_81 FCS-4.0_9S _ E770
• 0111 MA .551_ BC3 1.1791 Flip -911

NI_ EEECUTION ACCURACY
8GT 091.S _ 84NI.8 84;3 3_4.0

RRT -.9139 RRF .Nil RTF -.5491
Srd_ t090.4 I_S -.1304 R13 .li887

SG1 I570.9 SG_ 444.t 1"HA 117.91

Vl 19.64_

VZ 55._45

CLP -40.45

• CC 1.2804

INJ _ LONG

5£.04

19O.75

13.10

18G.11
555.58

18_.88

(_RI_IT 11T[J_iINATIOiq ACCURACY
ST 131.4 M TT.8 81 60£.5

CRT .90_7 CRS -.17_T CST -.£OMO
LSA 895._ NDA 144.8 SSA £9.3

ELI 149.8 •L_ _9.5 ALF _9._8
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE IEP 18 1970 FLIGHT TIN( 94.00 ARRIVAL DATE DEC tl 1970

MELiOCENTRIC CONIC

RL iSO.Sl LAL -.DO

RP 107.$1 LAP t.O3

RC 9tl.441 GL 15,39

PLANETOC•NTRIC CONIC
C3 17.0Sl VHL 4.189

LNCH AZMTH LNCH TIN(
• D.OO 1 40 L'O

90.00 14 11 37

100.00 3 t 43

1DO.DO 15 31 55
lID.D0 4 lS I_

110.00 19 37 46

DIITANC• tit.199

LOt. 354.67 VL 27.474 GAL -7.59 kZL 87.19 HCA 118.40 SMA 131.t9 •CC .199Z3 IN<: E.$047 Vl £R.94£

LOP 113.09 VP 38.183 GAP -4.tS AZP 91.10 TAL tlS.Ol TAP 553.41 RCA 105.44 APO 191.9£ Vt $5.£47

GP -39.09 ZAL 159.86 ZAP §5.57 •T$ t4.71 ZAE 139.73 ETE 300.9S ZAC 19.Dt •TC tRD.4D CLP -44.87

DLA t.t4 RAL tlS.tl RAD 1|97.T VEL 11.791 PTH 8.09 VHP 4.646 DPA -03.15 RAP •35.31 ECC 1.•004

L-| T[R |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CET TIN INJ t LAT INJ E LONG

• •46.49 -EO.33 43.51 74.15 110.11 t 17 47 1644.5 -17.40 341.06

4751.55 16.83 103.77 75.81 99.89 15 30 40 4151.5 13.56 1N.9t

1900.75 °21.53 ZS.S7 74.15 111.46 3 35 44 1580.7 -18.tt 19.15

449•.52 17.81 184.27 73.14 85.59 19 44 47 3891.5 14.37 177.17

1799.95 -•$.99 5.54 7•.90 115.1t 4 4t 41 1159.9 -20.40 35l.£3

4t86.38 EO.41 167.t7 71.90 9t.!H5 17 49 It 3614.4 11.50 100.33

DIFFERENTIAL CCIRECTIONS

TDE .0309 TRA -.3144 TC3 .4636 BAU .t657

RID( .OSH RRA -.1899 RC3-1.15•3 FtU .08471

FO• 1._Ult FRA -.3740 FCS-4.3OOT BIkO 3110

DOE .0Q73 liRA .SDSD BCS 1.•394 FSP -1025

MID-COURSE EXECUTION ACCURACY OR61T DET•RNINATION ACCURACY

8GT SIS.S I_R IHI.5 843 349.8 ST IS6.S M 111.9 63 755.1

I_T -.4SOl _ .6191RTF -.46•9 CRT .6•$9 CRS -.T?4l CIT -.SLID

8GB 1196.3 PS_ -.1045 R13 .9118 LSA 76•.5 NSA 144.0 89A £7.8

891 1040.0 8Gt 50S.4 THA 109.99 •L1 175.E •L• 5•.9 ALF 5i.£O

LAUNCH DAT• 3EP 11 1970 FLIGHT TIM( 94,.00 ARRIVAL DATE D•C £3 1970

H[LIOC•NTRIC C.(_IIC

RL 1SO.DR LAL -.00 LOL S_.37 VL •7.511 GAL

RP 107.50 LAP •.18 LOP 116.34 VP 38.119 GAP

RC N.SS9 44. 17.1t GP -S§.57 ZAL 196.54 ZAP

PLA_TOCENTRlC C_:C

C3 17.1£8 _ 4.139 DLA

LNCH AZI4TH iNCH TIN( L-| TIR INJ L.AT

90.00 I •8 43 L_01.18 -•1.ST
90.00 14 •S 49 44HND.IS 15.40

100.00 • 51 51 !031.11 -11.36

100.00 19 43 11 4441.5£ II.SI

110.00 4 4 •S 160S.90 -IS.19

110.00 16 49 $1 414•.•1 18.97

DIFFLrR•NTIAL C,Om_CTICNS

• 0410 TRA -.361S TC3 .3163 BAU .5011

RDE .1L_3 WLA -.1149RC$-1.•653 FAU .08104

FD£ I.$S•D FRA -.3479 FC3-4.4466 BM I $•55

DOE .1388 BRA .$80S 9C$ 1.$147 Flip -1077

DISTANCE ZCMI,.778

-7.57 AZL 67.44 HCA 1•1.64 SICA 131.54 ECC .19526 IN(: •.5604 Vl _.G4E
-S.N AZP 91.$4 TAL 115.56 TAP 357.01 RCA 10Q.11 APO 138.97 V£ 53.£51

56.14 [T8 1_.30 ZN[ 138.13 •T• L_)3.SS ZAC 66.•4 •TC •36.97 CLP -49.54

3.97 RAL •15.$9 litAD 9947.7 V(L 11.769 PTH 1.06 VHP 4.513 DPA -55.04 RAP 251.94 •CC 1.•81H

ZNJ LONG [NJ RT AEC INJ AZNTH ]NJ TIN( PO CST TIM INJ • LAT INJ • i,.CNG

47.04 75.40 108.80 I 7 4 17'01.1 -18.D1 59.44

• 00.57 76.7• 93.64 15 44 t 4098.9 1•.0• 193.5£

L_,.Im 75.01 110.1• 3 •3 47 149•.8 -13.14 16.$9

181.•5 T5.•9 14.64 16 59 16 _14•.5 1•.83 174.£1

6.50 75.61 113.60 4 34 31 1•05.9 -•1.86 1.03

114.65 71.14 ll.0• 17 39 53 _4•.• 14.96 157.83

NID-COURK EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

liGT SS3.1 _ 1011.3 843 3(,9.9 ST 154.4 M 197.9 DS 830.7
RRT -.30_ I_ .6933 RTF -.SOIl CRT .7444 CR8 -.93H CIT -.5HS

8GB 1£14.6 _ *.0811 R13 .9317 LSA 693.£ lenA 145.• 88A •5.0

K1 1108.8 SCA_ 5•O.1 THA 101.11 EL1 133.6 EL• 63.3 ALF 54.£3

LAUNCH DATE IEP 18 1970 FLIGHT T|N( DO.DO ARRIVAL DATE DEC |5 1970

HELI_ENTRIC CONIC

RL 190.3E LAL -.00

RP 107.4H LAP 1.3t

RC TO.ill GL ll.lS

PLAN[TOCENTRIC CONIC

C3 17.173 VHL 4.153

LNCH AZNTH LNCH TIN(

• O.OO 1 17 It

90.00 14 40 $7

100.00 t 41 14

1DO.D0 15 56 3S

110.00 $ 55 44

110.00 17 I 37

DISTANCE 175.33t
LOL 3S4.37 VL _7.540 GAL -7.53 AZL 87.17 NCA lt4.$8 SMk 131.75 ECC .1919| IN(: t.13t9 Vl •9.4A_

LOP 119.58 VP 38.t33 GAP -3.10 AZP 31.3E TAL 115.34 TAP 340.St RCA 101.50 AlSO 153.90 V2 35.£54

GP -_8.15 ZAL 159.00 ZAP 31.81 ET8 19.53 ZAE 137.E8 ETE 169.53 ZAC 43.55 •TC tSi.34 CLP -54.48

DLA 5.74 RAL |li.Di RkO 6367.7 VEL 11.77§ PTN E.O3 VHP 4.417 DPA -DE.DO RAP E£7.04 ECC 1.2843

L-I TIM( INJ LAT INJ L_NG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM |NJ t LAT INJ £ LONG

tSSl.IS -tt. T8 50.8_ 76.53 107.13 1 56 31 1738.7 -tO.tO 43.10
4145.35 13.89 197.36 74.11 65.07 15 §3 23 4045.5 10.41 190.41

• 087.56 -•3.81 30.3• 73.16 108.$1 3 16 3 1487.5 -•1.06 E2.01

4311.70 14.87 178.13 73.93 63.77 17 It 47 3791.7 11.13 171.53
1814.50 -16.S9 11.E_ 73.0• 11•.31 4 16 38 1•54.5 -•3.33 4.04

4197.50 17.48 11£.04 71.16 10.15 18 11 34 3397.5 13.38 155.53

DIFFEREHTIAL CORflECTIONI,

TO( .0884 TRA -.3449 TC3 .E$77 BAU .3190

RiDE ".tO17 RRA -.1308 RC3-1.3763 FAU .09117

IrO( 1.0913 lIRA -.3674 FCS-4.3666 BEP 5•11

•21OI MA .3936 9C3 1.3987 FSP -1159

MID*COURSE EXECUTION ACCURACY ORBIT DETEN41NATION ACCURACY
8GT 531.3 8DR 1L_I.D 943 387.3 ST 166.3 SIR •91.1 $$ 8H2.8

RRT 0.1098 RRF .9474 RTF -.0836 CRT .6•13 CRS -.9733 CST -.HDS5

SCAS 1319.7 _ -.0_80 R13 .9470 LSA 946.7 14_A 145.4 $SA R5.2

SG1 1109.9 _ 517.7 THA 93.23 EL1 533.8 EL• 93.4 ALF 59.34

LAUNCH DAT• IM[P 18 1970 FLIGHT TII_ 100.00 ARRIVAL DATE DEC £7 19TO

HELIO(•NTRIC C.(_IC

RL 1SO.S• LAL -.00

RP 107.46 LAP £.46

RC 7t.818 GL IO.16

PLAN[TOCBTRIIC CONIC

C3 17.493 _ 4.18E

LNCH AZMTH LNCH TIN(

HO.OO 1 5 3tl

_O.OO 14 37 $4

1DO.DO • 50 38

100.00 10 13 17

110.00 3 47 11

110.00 17 15 13

LOt. 3S4.67 VL •7.961 GAL
LOP 1L_.DS VP 31.133 GAP

GP -40.74 ZN. 138.23 ZAP

DISTANCE 181.658

-7.49 AZL 14.87 NCA 1•8.1l 8NA 131.g0 ECC .19019

-1.35 AZP 61.93 TAL •13.79 TAP 145.61 RCA 108.81

67.50 [TS 16.39 ZA[ 155.61 ET[ •83.71 ZAC IS0.78

DLA 7.S7 RA_ •19.19 RAD 6S67.7 VEL 11.785 PTH 1.08 VHP 4._• DPA -58.63

L-I TII4E INJ LAT INJ _ INJ RT ASC INJ AZ14TH INJ TIN• PO CST TIN

1,416.71 -•3.94 54.91 77.97 105.36 1 4S 38 1616.7

4990.14 1•.•8 16,4.11 74.79 34.16 19 14 4 3990.1

2145.1_ -15.03 14.41 77.93 108.90 3 6 •3 1543.6

4666.46 13.16 176.17 74._ 91.97 17 £7 $6 3769.5
1306.08 -17.67 15.14 76.5§ 110.64 4 16 37 IS08.1

4131.76 15.91 159.43 71.7i 56.14 16 14 15 $551.8

DIFFERENTIAL CC_CTIGNS

113( .1367 1RA -._43 TC3 .0_41 6AU .34•1
ROE .•114 _LA -.1848RCS-1.4775 FAU .09P.4S

IrD[ 1.1461 Ir•A -.141• FC3-4.3716 Blip 3_HIS
IK)( .3157 BRA .40_E6C3 1.4769 Flip -1L_I

IN(: 3.1•75 V1 •9.64, E

APO 156.98 V2 39.ES6

ETC •38.D• CLP -59.67

RAP ••5.3E •CC 1.£H79

INJ • LAT INJ E LONG

-•1.59 47.04

8.7• 167.E4
-••.47 E9.54

9.55 168.5_

-24.61 7.31

11.7E 15£.82

ORBIT DETERNINATIOI ACCURACY

ST E4•.7 M 397.6 SS 955.5
CRT .6844 CR3 -.RDD1 CST -.8150

LSA 1033.• NSA 143.2 $SA 21.0

EL1 455.4 ELi i9.O ALF 60.09

MID-COURSE EXECUTION ACCURACY

8GT 54£.7 8GR 13£0.9 663 398.4

RRT .1915 IImF .fl76 RTF .1792

SGB 1418.0 _ .0049 R13 .9581

SG1 1314.4 SG• 314.1 THA 85.44

1673



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970 )

LAUIKN DATE IEP II 1970

HELIOCENTRIC CQNIC

RL ISO.S8 LAL -.00

lip 107.41 LAp t.Sg

OC T4.III 61. ll.OS

PLAII[ TOCIrNllU C CONIC

CI $Y.IOI K 4.819

LNCN AINTH LNCH Tile|

IO.O0 0 S$ 44

IO.00 l$ IS S1

$C_.00 • 1l 41

1_.OO 11 31 l

110.00 • _1 _1

110.OO 17 30 t111

FLIGHT TIN| SOZ.OD ARRIVAL DATE DEC 29 1970

LOL $S4.D7 VL IT.iTS GAL

LOP 1£l.01) VP 3D.II4 GAP

GP -43.57 ZAL 157.E$ ZAP

DI|TAN(E t11.314

-7.44 AZL Ill.iS HCA 131.$D INA

-£.05 AZP 91.88 TAL 215.83 TAP

TI.lS [TI 13.88 ZAE 133.D£ ETE

13|.OO E(( .lllil INC $.44RI VI £R.I4Z

347.t8 RCA 107.05 APO lSl.iS VZ 3S.ZS9

£77.RZ ZAC 57.D7 [TC EST,7t CLP -IS.O9

DLA 9.48 RAL 117.49 RAO DSI7.7 VEL 11.798 PTH E.OI VHP 4.341 DPA -_D.£O RAP Z18.15 ECC 1.£950

L*i TIN| |NJ I.AT ]NJ LONG INJ RT AK INJ AZNTH INJ TIN| PO CDT TEN ]NJ 2 LAT ]NJ R LONG

148S.43 -IS.01 59.39 79.71 |03.SO I 35 It IIIS.A -Z2.R7 SI.39

4i_.$4 IO.X 110.7i 7S.?I 13.ST ll 31 13 X3E.S 1.12 183.14

_.07 -It. Sl 31.11 71.41 104.t4 I _l 34 1101.1 -23.t9 30.04

4_1.13 11.i7 11'1.1_1 7S.lS I_.ZS 17 43 17 _kl§.l 7.77 111.31

$111.31 -1t.14 lI.IMI 71.44 108.71 4 11 17 15DI.4 -2D.$1 lO.SS

4104.59 14.19 111.77 73.10 18.10 18 51 31 35_1.i I.DI IS0.29
OIFFIII_T I AL CCUECTZCll

1_ .IO47 11_ -.ill4 TC3 -.{mll BAU .371I

mE *$?11 NIA -.1710 RCI-I.$SDt FAU .01t_

I_E 1.1)014 FIL4 -.11MI FCS-4.47S7 lip 4354

18E .415e IlIA .4_17 _ 1._1,13 FDP -1115

LIUIG¢ OAT[ _ tl |tTO

H[I.IOC[IITII¢ CONIC

RL 110.$£ LAL -.00 LCL 334.17 VL Z7.S_5 GAL
mP IO?.40 LAP 1.71 LOP $11.33 V_ _1.171 GAP

RC 77.1M GL IS.IT GP -45.19 ZAL 131.00 ZAP
PL_TOCINll I C CONIC

NID-COtJiIK EX[CUT|ON ACCURACY ORBIT I)[T[III41HATION ACCURACY

IGT 104.1 t 1430.0 I43 401.• ST 3Z•.7 Ill S12.3 Is 1012.7

• lT .4L_4 MI r .IDOl RTF .4418 CRT .9L_O Cl$ -.1147 C3T -.81oi

IGI liSl.I I_l .C_17 113 .lID1 LSA 1171.0 NIA 143.5 I_lA lI.I

DGt 1411.4 I 537.8 THA 7l.•• ELI 51)I.7 [1_ 10_.1 ALF 58.64

FLIGHT TIN| 104.00 kRRIVAL DATE DEC 31 1970

DISTANCE 194.111

-7.38 AZL III.19HCA 134.59 SNA 1_.0_ [CC .18795 INC 3.1033 Vl _l. M2

-1.$£ AZP 11.87 TAL _1§.7I TAP _.351 RCA 107.£4 APO 1S6.88 V2 33.£59
7t.67 ET8 9._ _ 131._ ETE _.03 ZAC 55.15 ETC _SI._ CLP -_.S_

C3 11.111 _ 4.1_t DLA 11.40 MAL £18.47 EU4D I1157.¥ V[L 11.811 PTH _.09 VHP 4.377 DPA -1)1.10 RAP 21£.43 ECC 1.11599

_ LNCH TIN| L-| TIN| |NJ LAT |NJ _ |NJ RT AIC |NJ AZI4TH |NJ TIN| IN) CIT TIN INJ £ LAT INJ H LING

IO.00 O 41 11 1331.19 -!1.14 M.M ll.tl 101.30 1 £3 $4 1tS7._ -_4._ _i.li
IO.OO SS _1 I 4_71.11 l.ll 117.11 77.1£ 11.14 11 SOl1 _171.7 4.tl 110.53

100.O0 1 I IS 117t.13 -L_P.30 4_.4_ ll.l_ 10_,17 • 41 11 1171.1 -l}.ll ]3._
100.00 1t Sl 41 4117.1_ 1.74 111.71 71.56 11.10 18 • I _Nl_l.O 5.iT 11_.13

110.00 3 _ll 40 18_1.47 -50._115 L_.II I0.73 101.41 4 3 30 14H1.S -t7.II 14.12

SlO.00 17 41 40 4OII.II Sl.41 114.O_ 74.11 57.11 10 14 £3 _43S.4 I.SI 147.63

DI_IAL /TSQll NZD-¢OIAIl[ EXECUTION ACCURACY Cil1)iT DEIEMNINATION ACCURACY

11 .1tll 111A -.4011 TCI -.1t71 IAU .3911 lIT 710.4 lINI l_10.1 I43 _51).3 ST 430.1 I15 D31.S I15 1013.0

•4170 IIA -.1377 BE_-I,IIII FAU .01179 _T .1|_7 _F .1714 RTF ._i9 CRT .95S4 C_$ -.1173 CIT -.9_1

F_ I.Dt15 F_A -.B! FC3-4.1MeO i 4771 I $111.•_ ._lS RI5 .9701 LSA 1301.1 NIA 143.9 I_A ll.I

IN .5515 IA .41 K3 1.1_71 Fll I -1•1t I_1 1_o7 I l_Hl.I THA 71.57 ELI TSl.I EL_ 101.0 ALF SG.20

LAUNCH DATE lIP 11 1970 FLIGHT TIME lOI.O0 ARRIVAL DATE JAN 8 1971

HEL |OC[NTII ¢ C_lll C

RL 110.38 LAL -.00

RP 107.4I LAP 2.11

K ?1.31NI 44. 17.51

PLANETOCINTI IC CONIC

C5 11oT85 VIM. 4.334

LNCH Aim LNCH TIN|

RO.O0 0 27 44

im.oo 13 5D $9
1OR.OR I 51 14

'tO0.O0 17 13 II

!10.00 3 _0
110.00 II 5 !1

DISTANCE _01.159

LOL 354.D7 VL 87.585 GAb -7.3• AlL 05.80 HCA 157.05 INA 151.D7 [CC .llTO7 INC 4.H0_4 Vl Hi.IS8

LOP 13t.5D VP _D.ITl GAP -1.04 AZP D3.1• TAL IIS.SD TAP 555.4• RCA 107.57 APO 151.78 V8 55.859

GP -4D._O ZAL IS4.51 ZAP _0._ ET5 5.1t ZA[ 118.7D [T[ •11.45 ZAC SI.3D [TC tSi.i3 CLP -71.89

DLA 15.G! IAL Ill.D3 ll0 1|17.l V[L 11.830 PTH l.lO VHP

L-I TIHE INJ LAT INJ LONG INJ RT AIC |NJ AINTH INJ TINE

lil_i.el -•7.08 70.01 84.49 9e.l_ I 11 41

44OG.II I.IS 11_.$4 Tl.I5 1•.41 17 It tl

1351.40 -!I.31 41.IN| Iki,ll 100.0l I 35 15

41M.97 7.75 165,35 7i.II I1.B 18 L_ 38

!0_7.18 -51.Sl 17.97 13.47 105.87 3 55 lO

4005.55 10.10 151.•_ _1.S3 57.51 19 1• 5

O 1FFI[II[NT ! AL CCiIIIECTI Cll8

TOE .4071 111A -.41_1 TC3 -.4587 |AU .415•

.5700 RRA -.11tl 15C3-1.D315 FAU .0_519

FOE e.ll_ IlllA -.1411 YC_-_.9_OI BDP 5147

.7004 liRA .4447 BC3 1.1t31 FSP -11M

LAUN¢_ OAT[ I!_ 11 1970

NI0-COUi_ME [N[CUTION ACCURACY

liT 881.1 fill 1111.1 163 Nit.0

lilt .7111 NNF .1757 RTIr .7117

1_7.7 _ ._ R13 .9734

lil 1731.4 IGI $40.I THA IS.SO

4.455 DPA -l•.I1 RAP _01.37 ECC 1.3098

PO CST TIN INJ 8 LAT INJ 8 LONG

L_Sl.8 -85.61 I1.1t

$1CHI.3 8.10 171.ll

17_1.4 -81.13 40.40

5517.0 3.15 138.75

1487.G -Z9.53 19.49

5403.1 I.£1 144.99

ORBIT DETERMINATION ACCURACY

ST 5D5.7 M 751.4 33 1110.2

_T .tilt _3 -._R7 CST -.9377

LSA 1450.t ll4_A 14R.5 SSA 14.7

ELI 931.0 ELI 111.4 ALF 33.45

FLIGHT TIN| 100.00 ARRIVAL DATE JAN 4 1971

NELIOCEN!lII¢ CONIC DIITANG[ _07.117

I_ SSO._II LAL -.00 LOL 314.17 VL L*T.SI• GAL -7.14 AZL 85.35 HCA 141.D7 814A

RID 107.41 LAP 1.1_ L.CP 155.83 Vff M.Lq_ GAp -.57 AZP i3._ TAL •15.3• TAP

GP -$1.11 ZAL 13_.77 ZAP 85.01 ETI 1.37 ZN[ l_I.Ol [TE

13•.05 [CC .11135 INC 4.1543 V1 HD.M8

3111.39 RCR 107.45 APO lSI.li V• 35.858
L_II.0I ZAC 49.48 ETC 154.70 CLP -8•.05

DLA II.IIR_L III.gORAD t5t7.8 N[L 11.871 PTH •.11 V_ 4.510 _PA -D5.t4 RAP tll.ll

L-i TINE IMJ LAT INJ L_ INJ RT A_C INJ AZMTH INJ TIN[ PO CDT TIN INJ 8 LAT

I_._ -_._ 7l._ I?._ 95.41 0 57 _ •l_.O -_.70

4354.ge 4.31 171.$8 81,07 I1.00 17 37 1D 3735.0 .ilK)
_4li._ -ll.ll S4.1_ 57.37 141.115 I £3 II 1831.1 -£7.10

4100.1)4 5.51 111.17 80,43 DO._ 18 45 _ SSO0.I 1.59

I111.35 -I.13 33,4_ 15.74 100.71 3 41 5t 1511.3 -30.80

_)d_.4_ l._l 141.11 l._l _.71 11 5_ 5 3_4,8.4 4.13

It(: II,MS IL 50.11

PLAI_1QCINIIIC CONIC

C3 SO.IS8 K 4.dll

LNC:N AZN114 INCH TIN|

IO.00 0 1£ 31

• 0.00 18 IS 3

IOO.00 I 41 41

110.00 S 1050

110.00 11 II II

DIPTI[NENTi A_ C_III_T 10N8

11_ .141_ _ -.4111 TCS -.4_10 IAU .45_

.e4el IIA -.0104 IIC_t .l_lO F_U .01071
Ir_ 1.1011 FRA -.01_11 F¢$-$.3710 _ 5101

18[ .iS IRA .441)1' K3 l.TSll Fill -1154

ECC 1.3£1l

INJ H LONG

67.99

l_.IO
41.51

155.18

_4.78

141.98

CM1)IT DET[MMINATION &CC_ACY

ST 731.0 _ _.l $3 1130.5

_T .15_1 _S -.9993 C3T -.D751

LSA 15151.• NSA 144.7 IDA 15.$

ELI 1185.0 EL8 111.4 ALF 49.68

NID-CGUN_ EXECUTION ACCURACY

liT 1071.7 IN_ t14NI.9 li3 _J41.5

RMT .lllll_ _ .1)?DO RTF .D373

_B _X_.• R_ .MS7 R13 .9764

lil 1tt1.1 8It $4•.5 THA 59.8•

1_77



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SEP 18 1970 FLIGHT TINE 110.00 ARRIVAL DATE JAN I 1971

HELIOCENTRIC CONIC DISTANCE 314.047

RL 150.$E LAL -.DO LOt. 354.67 VL 27.574 GAL -7.16 AZL 84.65 HCA 144.50 SNA 131.99 ECC .1857D INC 5.1728 V1 29.442

RP 107.48 LAP S.O2 LOP 139.06 VP 36.262 GAP -.11 AZP 94.20 TAL 214.97 TAP 359.27 RCA 107.48 APO 15a.$1 VZ 35.254

RC 83.061 GL 32.96 GP -56.77 ZAL 130.75 ZAP 88.68 ETS 356.78 ZAE 123.03 ETE 256.00 ZAC 46.65 ETC 253.45 CLP -87.77

PLAN[TOC[NTRIC CONIC

C3 t0.591 VHL 4.534 DLA 18.33 RAL 222.58 RAO 6597.8 V[L 11.914 PTH 2.12 VHP 4.793 DPA -94.74 RAP 193.39 ECC 1.3384

LNCH AZNTN LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZRTN INJ TINS PO CST TIN INJ 2 LAT INJ Z LONG

9O.OO 93 50 51 2930.89 -18.27 64.08 91.10 91.68 24 38 2 Z£30.g -2T.74 75.45

90.00 16 55 27 4265.14 1.82 17§.04 83.89 61.74 18 6 ZZ 3695.1 -1.97 168.43

100.00 1 27 5 tS35.EO -29.74 62.11 91.05 95.17 2 9 16 1955.2 -26.98 55.39

100.00 18 5 49 40ZI.OS 3.10 157.65 83.18 60.25 19 IZ 57 $428.0 -.98 151.12

110.00 2 59 15 2244.87 -33.52 39.81 90.$5 97.13 3 56 40 1644.9 -32.17 30.84

110.00 16 50 9 3889.12 6.33 145.11 81.18 56.34 19 54 59 3289.1 1.87 138.88

DIFFERENTIAL CORRECTIONS MID-COURSI[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TDE .7909 TRA -.4456 TC3 -.7806 9AU .4865 $6T 1197.1 _ 1753.3 643 343.3 ST 918.3 SR 946 _1 $6 1150.0

RD( .7639 RRA -.0519 RC3-1.3686 FAU .O7401 RRT .8411RRF .9813 RTF .8617 CRT .9851 CRS -.9997 CST -.9814

FD( 1.1104 FRA .0007 FC$-3.1161BSP 6310 _ 1148.§ Rt3 .1093 fl13 .9777 LSA 1759.6 MSA 146.0 6SA 11.7

SO( 1.0301 BRA .4487 BC3 1.7700 FSP -1084 SG1 L_DD7.1 $G1 343.9 THA 34.45 EL1 1334.8 EL• 115.2 ALF 45.16

LAUNCH DATE _14[P 18 1970 FLIGHT TIN( 112.00 ARRIVAL DATE JAN 9 1971

H(LIOCENTRIC CONIC DISTANCE 320.397

RL 1SO.S• LAL -.00 LOt. 354.67 VL 27.36• GAL -7.06 AZL 84.11 HCA 147.53 SNA 131.91 ECC .18318 INC 5.7798 Vl •9.64•

RP 107.49 LAP 3.10 LOP 14•.33 VP 38.231 GAP .32 AZP 94.88 TAL 214.31 TAP •.03 RCA 107.48 APO 156.33 V• 35.•54

NC 84.111 GL $8.01 GF -56.40 •AL 128.43 ZAP 91.92 ITS 351.89 ZA[ 119.87 ET[ •31.20 ZAC 43.78 ETC 13•.06 CLP -93.47

PLAN[TOC[NTRIC CONIC

CS 11.93• VHL 4.685 DLA 20.94 RAL 24.41 RAD $367.9 V[L 11.972 PTH 2.13 VHP $.012 DPA -63.54 RAP 186.55 ECC 1.3613

LNCH AZNTH LNCH TIN( L-1 TIM( INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIRE PO CST TIN INJ • LAT ZNJ 2 LONG

90.00 93 •8 55 1954.98 -•8.16 93.15 95,19 97.14 24 16 10 2355.0 -28.26 84.49

90.00 17 31 $8 4181.51 -1.17 189,89 87.49 81.71 18 41 20 $361.5 -4.95 163.•4

100.00 1 8 13 •M7.48 -29.R7 70.60 93.15 88.71 1 5t 21 2047.5 -•9.73 61.80

100.00 18 39 17 3945.•6 .30 133.10 84.87 60.11 19 45 2 3345.3 -3.66 146.58

110.00 I 44 9 2341.07 -34.09 47.27 93.10 91.75 3 •3 10 1741.1 -33.33 38.11

110.00 19 17 SO 3824.4• 3.88 141.71 84.44 58.01 •0 21 34 3124.4 -.61 135.50

DIFFERENTIAL CGIUlI[CTION8 NID-COUllSI[ EXECUTION ACCURACY ORBIT D[TERNINATION ACCUNACY

TOE .9351 TRA -.441D TC3 -.9074 BAU .5134 8GT 1534,8 SC_ 1755.5 $G3 313.3 ST 1151.6 SR 1058.• SS 1158.5

.8848 RRA .0044 RC3-1.4934 FAU .D6618 RRT .81RIO RRI r .9828 RTF .9091 CRT .988t CR6 -.9999 CST -.9885

FDE •.1964 FRA .DIN FC3-•.6100 BSP 6839 S¢_ 2331.9 RZ3 .11£2 R13 .9784 LSA 1941.5 NSA 148.1 SSA 10.•

BOE 1.•710 BRA .4420 BC$ 1.749l FSP -996 SGI 1286.9 $42 546.4 THA 49.31 EL1 1560.1 EL• 119.8 ALF 42.52

LAUNCH DATE SEP 15 1970

NELIOCENTRIC CONIC

RL 150.S• LAL -.DO

RP 107.50 LAP S.17

RC 88.$72 GL $9.35

PLANETOCENTRIC CONIC

CS •3.898 VHL 4.887

LNCN AZNTN LNCN TIME

90.00 •1 59 LQ

90.00 18 18 19

lO0.OO O 43 48

lO0.OO 19 20

110.00 • 30 14

110.00 19 50 33

FLIGHT TINE 114.00 ARRIVAL DATE JAN 10 1971

DISTANCE 3•6.718

LOt. 354.87 VL 27.546 GAL -6.96 AZL 83.50 HCA 150.75 6HA 131.79 ECC .18475 INC 6.5047 Vl 29.442

LOP 145.59 VP 38.257 GAP .74 AZP 95.68 TAL •14.DO TAP 4.75 RCA 107.44 APO 156.14 V2 35.251

GP -59.13 ZAL 125.83 ZAP 94.$7 IT3 346.70 ZAE 116.55 ETE 245.6• ZAC 40.84 ETC 250.46 CLP -99.1•

DLA 25.76 RAL 2•6.51RAO $568.0 VEL lZ.OS3 PTN 2.15 VHP 5.345 DPA -66.•6 RAP 179.40 ECC 1.3931

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT [NJ 2 LONG

3111.21 -27.13 104.45 99.74 61.57 23 51 13 •511.2 -•8.02 95.90

4047.4• -4.87 163.45 92.19 62.07 19 25 46 3447.4 -$.57 159.73

2787.15 -29.20 60.92 100.05 83.32 1 30 15 2187.1 -29.82 72.17

3846.71 -3.04 147.69 91.18 60.25 20 •4 36 3246.7 -6.98 141.12

2454.19 -34.10 56.10 100.51 87.53 5 11 8 1854.• -34.07 46.85

3751.43 1.13 137.95 68.58 55.83 20 53 5 3152.4 -3.36 151.74

DIFFERENTIAL CORRECTIONS

191[ 1.19OS TRA -.4142 TC$ -.9926 BAU .5385

RDE .9110 RRA .0719 RCS-1.SGSO FAU .05765

FD( •.1294 FRA .IE_4 FC$-2.0965 BSP 7404

SO( 1.5298 BRA .4505 8C3 1.6863 FSP -903

LAUNCH DATE 8EP 16 1970

H(LIOCENTRIC CONIC

RL 150.31 LAL -.00

RP 107.31 LAP 3.24

RC 90.441 6L 41.93

PLAN[TOCENTll 1C CONIC

C$ 11.130 VHL 5.1tl

LNCH AZNTH LNCH TIN(

9O.OO L_ 10 30

9O.OO 19 26 33

1DO.DO O 8 1

1DO.DO 10 13 38

I10.OO • 9 40

110.OO 20 _D _1

DIFFERENTIAL CaE_[C T 10N8

1.3180 TRA -.381t TCS-I.OLPO$ BAU .5538

1.0¢10_ mlA .|946 RC5-1.1713 FAU .04835

FDI[ 1.0634 lIRA .•675 FC3-1.3707 BSP 7711

BiD( 1.8518 NA .4159 BC3 1.3543 FSP -767

N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 1784.4 $GR 1747.2 $43 279.7 ST 1405.• SIR 11•7.6 SS 1155.2

RflT .90L)9 RRF .9835 RTF .9•71 CRT .9900 CR6 -.9999 CST -.9899

2497.4 R13 .1329 R13 .9787 LSA 2133.9 NSA 150.1 SSA 8.8

641 1436.0 842 350.• THA 44.33 EL1 1797.4 EL2 124.3 ALF 38.69

FLIGHT TIME 116.00 ARRIVAL DATE JAN 12 1971

DISTANCE 333.009

LOL 364.$7 VL •7.526 GAL -$.84 AZL 62.61NCA 153.97 SNA 131.65 ECC .18440 INC 7.3916 Vl 29.642

LOP 148.83 VP $8.120 GAP 1.14 AZP 94.$5 TAL 213.39 TAP 7.36 RCA 107.37 APO 155.93 V2 35.247

G4P -81.01ZAL 1tl.90 ZAP 94.87 ET$ 341.15 ZAE 113.03 ETE •42.16 ZAC 37.75 ETC 248.56 CLP-104.76

DLA ZQ.77 RAL 228.94 RAID 8554.1 VEL 12.167 PTH 2.18 VHP 5.779 DPA -66.95 RAP 171.75 ECC 1.4586

L-I TIlE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ • LAT INJ 2 LONG

3336.0_ -13.68 IL_0.25 104.23 74.31 23 6 8 2738.0 -•5.81 11•.10

3874.37 -10.27 153.82 98.75 63.47 10 31 7 3•74.6 -13.75 146.68

• 971.81 -27.01 94.19 105.1• 76.68 O 57 33 2371.8 -28.57 65.74

3716.01 -7.41 140.46 97.21 60.95 21 17 34 3116.0 -11.•3 153.75

• 391.16 -33.Z0 M.M 104.51 61.34 2 5l 51 1991.2 -34.04 57.54

3849.42 -2.04 133.82 93.91 35.87 21 31 36 3069.4 -$.51 1•7.38

N|D-COUR&I[ [XECUTION ACCURACY ORBIT DET[RNINATION ACCURACY

8GT LflD43.D $GR 1700.5 $G3 144.0. ST 1691.1 SR 1176.8 SS 1144.8

RRT .9098 _ ,94634 RTF .9384 CRT .9906 CRS -.9999 CST -.9920

SCAB 1858.1 R13 .1465 R13 .9761 LSA 235•.8 NSA 155.5 SSA 7.4

SGI 2399.$ 642 354.7 THA 39.27 EL1 2057.2 EL2 132.2 ALF 34.79

1578



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH DATE $EP 18 1970 FLIGHT TIME 118.00 ARRIVAL DATE JAN 14 1971

MELI(XENTRIC CONIC OlSTAKE 339.16T

RL 1SO.DE LAL -.00 LOL 354.67 VL 27.504 GAL -6.71AZL 81.49 HCA

RP 107.53 LAP 3.tD LOP 1SZ.OD VP 39.19D GAP 1.53 AZP 97.9S TAL

RC 98.917 GL 46.80 GP -65.14 ZAL 119.84 ZAP 98.48 ITS $35.08 ZAE

PLAN[TOCENTRIC CONIC

C3 30.735 Vtq. S.$44 DLA tD.R8 RAL 231.74 RAD ISl_.Z V[L 12.333 PTH

157.19 $MA 131.49 ECC .18413

£12.71 TAP 9.89 RCA 107.28

10t.30 ETE 237.90 ZAC 54.43

£.E2 VHP
LI_K:H AZNTH INCH TIME L-I TIN[ |NJ LAT INJ LONG INJ RT A$C |NJ AZNTH

79.79 19 59 8S 5910.49 -17.8D I_D.O0 107.74 95.84

100.87 t2 I_ 59 3373.33 -17.87 120.48 107.73 65.53

?9.73 10 34 t$ 3910.49 -17.89 180.00 107.74 9S.S4

100.E7 I_ L_ 59 $575.55 -17.87 110.49 107.75 65.55

110.00 I 40 11 Z788.11 -30.95 79.18 11£.11 74.04

110.OO RI 8_ R $59S.71 -5.98 19R,19 100.99 58.98

DIFFERENTIAL CGItlECTIGNS MID-C4_IRIE EXECUTION ACCURACY

10[ 1.91_1TRA -.31_1TC5 -.1111 BAU .5791 IGT 9301.$ _ 1815.5 I93 107.4
RD_ 1.1t34 IRA .tSN ItC5 0.0T23 FAU .04001 RRT .t01M g ,N13 RTF .N83

FO_ 1.0907 FRA .3GD4 FC_-i.lIT1 BlIP 1431 IGI 1118,7 RL_ .1941 R15 .8784

80[ t.E3OS lmA .4078 K5 1.Sll3 FliP -t141 84;1 1710.8 I_e 581.5 THA 34.04

INC 0.508? Vl 19.841

APO 155.70 VZ 35.Z49

[TC 948.14 CLP-110.53

G.SEO DPA -47,51 RAP 143.£4 ECC 1.5058

INJ TIME PO CDT TIN INJ t LAT INJ t LONG

tO 41 55 5510.5 -11.04 151.81

15 19 It t775.5 -El.DE 113.09

tO 41 35 3310.5 -11.04 159,41

15 19 It tT?$.5 -El.Or 115.09

t t8 t7 111t.1 -St.S£ 70.D5

tt 91 55 t_iS.7 -10.57 111.84

CNBIT D[TERNINATION ACCURACY

5T 1905.D M 1185.1 45 1109.7

CRT .8908 CR$ -.I)l_T CDT -._137

LSA t$59.1 MDA 157.1 08A 0.5

EL1 tSOI.t EL2 159.9 ALF 30.17

LAUNCH DATE W[P 18 1R70 FLIGHT TIME lZ0.00 ARRIVAL DATE JAN 1D 1971

O_LICCENTRIC CONIC DISTANCE 345.481

RL IS0.52 _ -.00 I_ 5S4.87 VL L_r.47D GAb -_J.51 AZL 10,C_ HCA

RP 107.$4 LAP 3.53 I_P 15!J.53 VP 56,171 GAP 1.91 AZP 99.40 TAL

RC 95.197 GL 50.8_ G4P -EMP.80 ZAL 118.05 ZAP P5.44 ITS 31_J.19 ZA_
P_AN[TOCE]i11R I C CONIC

C3 $7.059 VHL 0.08e DLA 55.51 PAL _3S.00 RAD 8911,4 MEL 1t.587 PTH

LNCH AZMTH LNCH TIN[ L-I TINE INJ LAT

71.07 18 35 IS 41_L$.$3 -18.15

10t.35 15 51 59 _44.14 -11.11

71.07 18 55 tS 4153.55 -18._

101.55 95 51 SO _44.14 -18.91
110.OO 044 I_ 50_4.55 -_A.90

ISO.OO I_ 44 4 _1.81 -19.44
DISTAL ¢ONN_CTIM

T0( R.41qIO lrRA -.10_ TC5 -.tO_5 IL4U .5751

RD_ 1.1455 _lA .3TII RC3 -._ FAU .05195

1.0595 FRA ._Nk55 FC3 -.TLSe Blip eD$l

t.Tt53 BDA .417_ 1C5 1.1¢107 FDP -STO

1_0.5D SMA 131.30 ECC .10390

111.99 TAP lt.34 RCA 107.10

105.9T [TE _'&e.55 ZAC 30.Y0

t.DR _4P 7.154 DPA -57.05

INJ _ INJ RT ARC INJ AZNTH INJ TIN[ PO C.ST TIN

177.05 114.19 81.1_ L_D 9 19 5555.5

110.13 114.94 81.81 _4 81 5 1R44.8
177.05 114.99 81.8_ _D 9 19 3S35.5

110.1_ 114.94 01.81 _4 L_i 5 L_144.8

17.1_ 118,11 85.01 1 55 O 2454.5

11R.83 111.45 5T.RO t5 40 N 1791.8

INC 9.R488 V1 18.M2

APO 155.45 V2 55.258

ETC _4£.8£ CLP-118.72

RAP 155.80 £CC 1._4D59
INJ t I.AT INJ E LONG

-21.88 1f4.09

-£1 .N 103. Y8

-11.98 115_.08

-11 ._ IG3.TR

-t7.55 80.0_

-IR.S8 111.10

GRaft DETE_41NATIGN ACCURACY

ST L_399.R M 1085.7 88 1071.1

CRT .88t_ CR8 -.RtN_ CST -.99S0

LDA 9779.1 NDA 111.1 88A $.t

FL1 1585.4 IrLZ 144.8 ALF 14.84

NI_ EXECUTION ACCURACY

RGT £584.1 86_ 145_.0 895 171.8

NRT .090_ _NF .1747 RTF .1558

I_l 1_17.9 R_S .11_7 R13 .OTOl

NI N19.O _ S_.3 THA tS.OT

LAKN DATE 8EP 18 1870 FLIGHT TIME ltt.O0 ARRIVAL DATE JAN 18 1971

t4(LIOCENTRIC CONIC

RL 150.58 LAL -.00

RP lOT.S8 LAP 5.58

RC 87.481GL 55.18

PLAN[TOCENTR I C CONIC

C$ 47.480 VttlL. 8.111

LNCH AZNTH LNCH TIME

0S.03 IO 55 4R

114.31 O 15 55

83.03 18 53 4R

114.35 0 t§ 55

0S.05 10 35 49

114.55 0 25 55

DIRTANCE 551.874

LOL 554.87 VL 87.44R GAL -0.45 AZL ?0.05 HCA 165.97 MIA 151.10 ECC .18975

LOP 1S8.$8 VP 38.190 GAP t.87 AZP 101.48 TAb 811.11 TAP 14.8R RCA 107.01

GP -?8.SO ZAL 11949 ZAP I)S.7t ET8 $19.11 ZN[ 100.05 ET[ tL_i.15 ZAC 88.85

DLA 38.00 R/d. tS0.01 1A0 15_1.8 V[L 19.994 PTH 9.37 VHP 0.909 DPA -07._J

L-I TIME INJ LAT INJ LGNG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN

4N1,08 -17.13 181.H 183.57 57.30 1R 4S 30 5701.1

5101.01 -17.11 lOT.lO 183.5t 57.99 1 18 15 t101.1

4_01.M -1T.83 110._H_ 189,57 57.30 1t 45 30 3701.1

5101.01 °17.81 107.1_ 195.51 57.81 I IR 15 L_Ot.1
4_01.01 -17.t$ llt.N II_.ST 97.30 19 45 30 5701.1

38G8.0_ -17.81 107.20 119.$ ! ST._I I 19 15 _109.1
DIFFERENTIAL CGItI_CTIGM_

TO[ 5.t21M TIIA -.0_$? TC5 -.7453 BAU ._lOS

RD[ 1.0_0_ RItA .51_ RC3 -.475£ FAU .091_0

FOE S.YSOS FRA .41_1 FC5 -.4174 Blip 9395

DOE 5.5830 liRA .51_q BC5 .88_R FSlie -485

INC11.9701 Vl 19.J42

APO 15S.19 Vt $5.13£

ETC 157.77 CLP-lt4.18

RAP 141.78 ECC 1.7818

INJ t LAT XNJ t LONG

-91,81 183.0_

-11.79 1D0.3T

-11.81 lOS.DI

-11.79 100.37

-11.81 183.Dt

-tl.?R 100.37

CSBIT DETE.RNINATION ACCURACY

ST 9879.3 M 871.8 89 1013.3

CRT .9818 all -.9851 CBT -._NlO

LSA 11M_3.S 14_A 18_.7 SSA 4.t

EL1 t013.5 EL£ 154.0 ALF 17.78

NID-COUItD£ EXECUTION ACCURACY
_GT 981_.3 8DR ILq:l.9 893 137.8

RRT .lSeO RRF .tSOS RTF .N_l

IGB 3111.0 RI_ .171R R15 .1781

84;1 5051.9 89_ $?9.7 THA t0.55

LAUNCH DATE KP 10 1970 FLIGHT TIME 114.00 ARRIVAL DATE JAN tO 1871

HELIOCENTRIC CGNIC

R_ 150.31 LAL -,00

lip 107.58 LAP 3._1

RC 9S._lt 64. 5R._

PLM4[TOCENTRIC CONIC

C3 _i.311 _4L 8.143

LNCH AZ_TH LNCH TIN[

• O.TS 18 t7 I_

111.25 1 ? 54

OO.73 18 tY !1

11R.29 1 7 59
IIO.73 18 tT I_

111.15 1 7 N

DISTANCE 397.80G

LCL 394.87 VL tT.41t GAL -G.EG AZL 75.10 HCA 181.75 liMA 130.88 ECC .18557

LGP 181.83 VII _M_.I lm GAP 9.(i0 AZP 104.59 TAL 910.91 TAP 18.1)3 RCA 108.88

GP -78.17 ZAL 1011.01 ZAP 99.29 ET8 307.47 ZA[ 95.78 ETE 118.14 ZAC 11.89

DLA 39.81 PAL _45.17 PAD tSWL3 VI[L 13.1_HI PTH £.50 V14P 0.901 DPA -_8.$7
L-I TIME INJ L.AT INJ L_NG INJ RT A$C INJ AZI4TH INJ TIN[ PO CDT TIN

4455.95 -lS.15 _.N 1_5.1_ 59._0 19 41 55 3855.3

5115.8S -15.R1 101.71 19_.17 5t.lO 9 I 30 _15.9

4495.95 -19.R3 t00.10 159.08 51.90 11 41 55 3855.3

5119.0S -15.81 1DI.71 155.17 58._0 9 I 30 _i13.9

4455.9S -15.83 _O0.N 193.11 St.IO 1R 41 55 3tS3.3

5£15,85 -15.R1 10_.71 1_.17 59.tO 9 1 30 L_$15.9
O I FFI[N[NT I AL C(_[CT ION_

Tl_ 4.R7_ TRA ._M_ TO5 -.S50e BAU .5104

.SOW llA .¢1478 RC5 -.91_R FAU .0150_

FOE 1.8105 FRA .4440 FC5 -.1111 Blip N51

BO_ 4.3041,4 8RA .T555 BC3 .5737 FSP -595

INC14.0940 Vl L_.M2

APt 194.R1 Vt 55.228

ETC L_8.93 CLP-133.t8

RAP 1_0.85 ECC t.0113

INJ t LAT INJ t LONG

-10.34 194.t0

-tO.55 100._3

-E0.34 ltd.lO

-L_D. 33 100,33

-ff0.34 194.60
-_G.33 IDD.33

ORBIT DET[I_4INAT1GN ACCURACY

ST 3010.4 M 400.t 88 982.8
CRT .9091 CRS -.857R CST -.9972

L3A 3187.0 NSA 177.8 $SA 3.t

EL1 503P.3 IrLt 165.5 ALF 6.91

NX_ EXECUTION ACCURACY

8GT 3141.? _ 71_t.S 8G5 107.6

NRT ._491 _ .78_4 RTY .8794

SG8 5149.| RLr5 .1715 RI5 .9793

SG! 5188.0 SG8 51_.1 THA 9.40
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUtICH DATE &EP 18 1970 FLIGHT TIN| 111.00 ARRIVAL DATE JAN 29 1971

NELIOCEN191C CONIC DISTANCE 313.9§9

RL 150.38 LAL -.00 LOL 314.17 VL 17.391 GAL -l.09 AZL 70.42 NCA 119.93 $NA 150.4| EC¢ .1833! INCIR.S|RT Vl 29.149

RP 107.90 LAP 3.39 LOP 14S.07 VP 38.092 GAP 8.98 AZP 109.30 TAL 809.10 TAP 19.03 RCA 106.89 APO 1S4.91 V£ 35.918

RC 101.055 GL 68.84 6P -81.39 ZAL 105.69 ZAP 18.13 ETI II§.ll ZAE 89.70 ET[ 118.08 ZAC 15.91 ETC 910.37 CLP-199.67

PLAM[TOCENTItIC CONIC

C3 105,041 VttL 10,949 DLA 49,81 RAL 849,47 RAID 6470,0 VEL 15,041 PTH t,7t VHP 12,799 DPA -63,88 RAP 118.01 ECC 9.7948

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ _ |NJ RT A$C |NJ AZMTH INJ Till| PO C$T TIM INJ 9 LAT INJ 9 LONG

$7.24 19 39 SO 4S99.$4 -11.8l 210.42 145.10 49.18 19 49 29 3099.5 -17.01 E04.51

lll.7l I 43 57 5875.21 -11.84 108.85 145.00 49.19 t 39 53 2175.9 -19.99 109.94

$7.tl 19 $2 SO 4S91.$4 -11.11 210.42 145.10 49.18 19 49 19 5919.5 -17.01 904.51

121.71 1 43 57 3275.11 -11.84 |0t.lS 145.09 41.18 9 38 35 H75.2 -11,99 109.94

57.29 19 52 SO 4499.54 -11.86 210.42 145.20 49.18 19 49 H 3999.5 -17.01 904.51

111.71 1 43 57 3275.11 -11.84 108.95 145.O9 41.18 2 38 33 _i75.9 -11.99 109.94

DIFFERENTIAL CCmRECT|ONS NID-¢OURR IX|CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

T1_ 5.5434 TRA 1.0573 TC3 -.28401 BAU .3791 8GT 3248.1 8GR 0441.8 $95 82.S ST 3109.5 811 749.4 89 998.5

IID[-1.$t19 RIA .3485 RC3 -.OJEG4 FAU .00752 RRT -.7003 RRF -.5945 RTF .9100 CRT -.9705 CRS .9570 CST -.9997

FOE 1.5575 FRA .4140 FC3 -.08_ Blip 10181 SG8 5357.2 P_ -.1701 R13 -.9827 LSA 3336.6 NSA 185.6 SSA 9.Z

DOE 5.7004 BRA 1.1911 BC3 .2199 Flip -279 $91 3503.1 8GZ 595.R THA 149.98 EL1 3193.5 £L£ 178,0 ALF 188.90

LAUNCH DATE SIP 18 1970 FLIGHT TIME 128.00 ARRIVAL DATE JAN 24 1971

RLIOCEHTRIC C_IC DISTANCE 389.785

RL 150.32 I_L -.00 LOL 354.87 VL 27.351 GAL -5.81 AZL 81.81HCA

RP 107.13 LAP 3.39 LOP 181.32 VP 31.0410 RAP 5.18 AZP 118.00 TAL
RC 104.339 GL 64.51 GP -81.83 ZAL 99.37 ZAP 89.30 ET8 _11.08 |HE

PLAN[TOCENTII I C CONIC

C3 801.111 _ 14,234 OLA 42,81RAL 954,30 RAD 8571,1 V[L 17,998 PTH

L.NCH AZNTH LNCH TIN| L-I TIN| INJ LAT INJ LONG INJ RT ARC INJ

54.79 ll 53 45 4715.77 -8.52 218.73 157.19 47.79 tO 12 31

113.18 9 9 34 3_.87 -8.50 114.O3 157.17 47.78 5 8 5

51.71 19 $3 45 47_5.77 -I.S2 118.73 157.18 47.71 20 12 31

193.99 E 9 34 3_.37 -8.50 114.03 157.17 47.79 3 8 3

51.72 18 53 45 4725.77 -8.52 218.73 157.18 47.78 20 12 31

115.28 I I 14 3_18.87 -8.50 114.03 157.17 47.79 5 8 5

DIFFERENTIAL C_NNICTIGN6 HID-COURSE EXECUTION ACCURACY

TOE 4.1917 TIIA 1.1t4131 TC3 -.0113 BAU .1041 16T I104.9 IGR £514.7 809 14.1
RDE-D.9108 liRA -.81H)RRC3 -,0t80 FAU-.O0145 RRT-.8501RRI r -.9411RTF .8978

FOE 1.9493 IrilA .8078 FC5 .OOIZ Blip 10305 _ 3434.89LQ -.1350 913 -.9895

1.0072 MA £.ItWOBC3 .0584 FSP -212 SG1 3382.4 39£ 5_1.8 THA 131.53

172.80 844A 130.40 ECC .18304 INC28.1999 Vl L_.tM2
L_8.05 TAP 20.85 RCA I09.53 AFrO 154.97 V2 55.911

81.56 ETE 134.05 ZAC 7.98 ETC 174.99 CLP 140.51

3,01 VtCp 17.9410 DPA -58,31 RAP 109,13

AZHTH ;NJ T|N[ PO CET TIN INJ 9 LAT

ECC 4,3345

INJ 9 LONG

4125.8 -11,8§ 211.10

9788.7 -11.83 108.41

41£5.8 -11.85 911.10
2788.7 -11.83 108.41

41£5.8 -11.85 211.10

2780,7 -11.83 108.41

ORB|T DETERNINATION ACCURACY

97 2035,4 M 2524.1 83 1041.1

CRT -.9t45 CRS .9957 CST -.9999

L3A 3401.1 N8A 173.8 SSA 1.7

EL1 3958.3 EL9 185.8 ALF 120.85

LAUNCH DATE 8EP 18 1970 FLIGHT TIME 150.00 ARRIVAL DATE JAN 98 1971

_ELIOCENTRIC CONIC DISTANCE 375.958

RL 150.39 LAL -.00 LOL 354.87 VL 97.514 GAL -5.55 AZL 42.52 NCA 175.41 8HA 130.15 ECC .18911 INC47.4774 Vl 99.842

RP 107.85 LAP 3.38 LOP 171.56 VP 38.098 GAP 5.34 AZP 137.53 TAL 208.55 TAP 21,97 RCA 108.45 APO 155.85 V9 59.909

RC 1M.8t4 GL IO.91GP -70.99 ZAL 85.38 ZAP 34.01ET3 201.13 ZA[ 88.19 ETE 118.15 ZAC 8.15 ETC 975.35 CLP 1D9.41

PLAM[TOCEHTRIC CONIC

C3 535.038 VHL 83.089 DLA 57.$$ RAL 259.34 RAO 8572.4 VEL 85.580 PTH 5.31 VHP 28.403 OPA -48.58 RAP 94J.41ECC 9.779S

LNCH AZNTH LNCH TIN| L-I TIN| INJ LAT |NJ LONG INJ RT A$C INJ AZNTH |NJ TIN| PO CET TIM INJ 9 LAT INJ 9 LONG

$4.59 19 52 33 4732.74 -1,33 tlt.N IM.tt 52.81 91 I1 99 4139.7 -8.18 907.09
113.41 1 $5 44 $801.01 -1.31 127.15 llMl.20 5t,88 2 _S 45 3001,0 -8.14 191.47

$4.59 19 52 33 4758.74 -1.33 21t.14 114.22 58.88 91 11 25 4132.7 -8.14 ZO7.09

115.41 1 55 44 _IOI.DI -1.31 127.85 111.10 52.89 2 55 45 3001.0 -8.14 191.47

$4.59 19 52 33 4731.74 -1.33 211.N 114.t2 Sl.18 21 11 25 4132.7 -8.18 907.09
115.41 1 $S 44 _J01.02 -1.51 127.85 111.10 $2.69 2 55 45 3001.0 -8.14 191.87

DIFIr[RENT|AL CGRRECTION8 NID-COUItEIE EXECUTION ACCURACY ORBIT DETER141NATION ACCURACY

TDE -.0258 TRA 1.79t_ TC3 -.0930 BAU 1.2711 8GT 548.5 _ 3527.3 895 53.5 ST 181.8 M L_78.Z DS 1353.8

RD-11.9018 RIA-4.1534 RC3 -.1788 FAU-.O1049 RRT -.5144 RRF -.9958 RTF .4209 CRT -.O910 CRD .9991 CST -.1333

Ir_ 8.0137 FRA .NTR FC3 ,0338 Blip 10187 _ 3572.4 I1_ -.OJSi R13 -.IHM8 LSA 3283.7 H4JA 119.2 89A 1.8

B0111.1018 BItA 4,4141 8C3 .1784 FSP -173 8411 5532°2 _ 518,8 THA 93.14 EL1 L_79,2 EL_ 181._ ALF _0.90

LAUNCH DATE ll[P 18 1970 FL|GHT TIN[ 132.00 ARRIVAL DATE JAN 98 1971

H[LIOCENTIIIC CGNIC DISTANCE 148._OI

RL 150.32 LAL -.OOL_ $S4.IT VL 27.278 GAL -t1._ AZL 177.17 HCA 185.58 MA 1_.14 EC¢ .19159 19C87.14D5 Vl _1._42

RP 107.88 LAp 3._HI LOP $74.91VP 3T._ID GAP !.04 AZP 2,34 TAIL L_8._i TAP 5£._0 RCA 105.00 APO 154.77 v2 35.193

RC S00.804 GI_ -43.38 GP 47.94 ZAL 95.70 ZAP 93.57 ET8 I91.05 ZAE 52._0 ETE 28_.81ZAC 125.07 ETC 275.51CLP 95.53

PL_TOC[NTR|C CONIC

c31534.404 V_L _HI.4t8DLA -eG.13 RAL 251.1_ RAD 817_.2 V_L 40.935 PTH 3.57 VHP SO.342 DPA 71.99 RAP 82.27 ECC28.501_

LNO¢ AZNTH L.NCH TIN| L-| TIN| |NJ LAT INJ LGNG INJ RT ARC |NJ AZI4TH INJ TIN| PO C$T TIN INJ 2 LAT INJ 2 LONG
27.34 5 14 17 1440.19 -1.42 78.11 181.83 158.14 5 55 8 1840.7 5.9O 73.90

152.14 15 It 38 714.E8 -1.41 £90.14 181.85 156.14 15 34 32 114.3 5.91 _88.05

17.54 ! 14 17 1440.83 -1.42 78.11 181,89 158.14 5 55 8 1840.7 5.90 73.99

151.11 IS It _J 714.1l -1.41 190.14 181.85 158.14 15 34 32 114.3 5.91 £14.05

17.34 S 14 17 1440.85 -1.42 71.11 181.85 158.14 S 55 8 1840.7 5.90 75.98

131.14 IS It 14 714.28 -1.41 £90.14 189.8| 118.14 " 15 34 32 114.3 5.91 2M.05

DIFF[II_NTIAL CaHurCTICN8 NID-COUIItlI_ EX[CUTI_Iq ACCURACY ORBIT DETIE_I4INATION ACCURACY

TO( 8.3901T_A .80_ TC3 -.IO34 8AU 4.4415 IGT 1£78.S IGR 1518.3 I93 51.4 ST 9tO.8 M 1927.2 88 _O55.8

IIID-13,1714 lIRA l,IT4l R¢3 ,1871FAU.-,07140 RRT -,881_ _ ,9t_4 RTF -,8857 CRT -,98_0 CR9-1,0000 ¢9T .9833

Ir_-3.t937 IrRA .4717 FC3 .0420 Blip 8798 _ 1815.8 RLv5 -.0877 913 .9941 LSA L_72.3 NSA 188.5 SSA 9.4

D0114.7399 MA 2,0911 8C3 .2137 FliP -t87 801 2775.5 802 IL_l.9 THA 115.31 EL1 2147.8 EL2 158.£ ALF 118.26
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES EVIL. 5. 1970)

LAUNCH DATE SiP II lSTO FLIGHT TIN[ 134.00

HELIOCENTRIC CONIC DIITAKE 390.49?

RL 150.38 LAL -.00 LOL $14.I7 VL 2T.837 GAL -S.?l AZL 134.I0 HCA 184.74 SI4A

lip 107.71 LAP 5.3E LOP 178.05 VP $7.9S3 GAP 4.81 AZP 41.50 TAL L_I.SI TAP

RC 111.1II GL -90.90 GP 71.37 ZAL IS.IT tAP 9I.tt ITS 171.42 ZA( 71.71 IT[
PLAN[TOCENTM ! C CONIC

C3 474.1D4 VIAL 11.7T$ DLA -80.40 RAL 207.6S RAO I17•.3 VEL Z4.4Ot PTH S.5t VHP
LNCH AZNTN LKH TIN[ L-I TIME |NJ LAT

10.18 1 47 R1 2418.1_ 8.78

1t4).01 i$ $ 44 615.?0 Z.TD

10.98 1 47 21 _413._J t.71

1¢i9.041 15 S 44 III._D t.TI

10.tl I 47 E1 rA1t.N t.7|

11411.011 13 3 44 113.T0 t.TI
Dl FlrlDIENT l AL CClUlECTIN

10[ t.4YI8 TRA .41_t T¢$ -.OSL'O BAU l.tSIt

IID-10.1301 IIl_-l.lSrJ MC3 .1731 FAU-.01143

FOt-t.tN! FIIA -.N F¢$ .OeI2 BlIP 11147
8OEIO.INS IRA t.tS;I KS .18Z7 FIT -IN

LAUNCH DATE SEP 10 1970

N[LIOCZNTR | C C_IC

RL 100.53 LAL -.00 LOL 334.17 VL

8_ 107.74 LAP 5.1_1 LOP tII.P_J VlP

IK ltD.41k• G_ -M.3S GP 78.14 ZAL
Pt.M4ETCXI0¢TII l C CONIC

C3 1711.019

LNCH _mTH

18 • Yl

107.14
18. Yl

117.•4

lt.7l

ARRIVAL DATE JAN 30 1171

tL_.It ECC .18814

31.30 RCA lOS.IS

154.40 ZAC 148.77

INC44.DOOt Vt tR.Jdt

APO 151.81 Vt 31.114

ETC 175.55 CLP 109.45

••.Slt DPA 85.10 RAP 24D.•I ECC 0.8035

tNJ L_NG INJ RT ASC INJ AZNTH INJ TtN[ PO CIT TIN INJ t LAT INJ • LONG

83.17 117.17 170.3I • 87 34 1813.0 lO.IT 1_.74
tit.IS t37.19 170.31 13 lS Sl 13.7 10.17 toO.It

83.17 tt?.17 370.58 • •7 $4 1113.D 10.17 _.74
tll.lS 137.11 tTO._ 13 13 51 33.7 10.17 8oO.71

IS.IT 117.17 370.38 t 37 34 lOt3.D lO.IT Ikt.TA

• It.H 317.19 IT0.38 13 33 5O 13.7 S0.1? toO.Tt

NI_[x[CUTt0N ACCURACY _lIIT DETEIIMItL_TION ACCURACY

8IT 8137.1 _ _iIO.0 8G3 St.I ST 453.4 M L_)Ot.• IS 1450.t
I_r -.l_14) Ml_ .NTI_ NTF -.l_k[_ CRT -.1385 CRI -.IH_7 CIT .9305

3SOS.I I_l -.NSI R13 .IH)41 LSA 3•75.7 148A 151.1 SlA 1.5

IGt 3SSl.4 8It 411.4 THA 108.81 EL1L_33.O [L_ 153.1 ALF 08.37

FLIGHT TXN[ l_J.O0 MmIVAL DATE FEB I 19T1

OI ITANCI[ 3t|.Nt

L_r.IN _4L -9.41 AE 11|.41 HCA 107.3t SNA INC•I.4548 Vl •9.M•
37.914 GAP 4.I$ AZP 15,74 TAL tOS.00 TAP APO 153.57 V• 35.174

1_.07 ZAP 100.13 LrTI Ss_.l_D _ _J.I4 _ ETC 840.N CLP 153.85

1L_.33 ECC .18740

_.3_ RCA 101.09

I_YJ.57 ZAC 151.30

V14L 13.3I_ DLA *7O.TI NAL 1711.01 I_D GSTO.• V(J. 17.331 PTH t.15 VHP 17.57_ DPA 10.90

LNCH TIN[ L-I TII4E IMJ LAT INJ lONG INJ RT _ 1NJ A/)IlrH INJ TIN[ PO ¢IT TIN

n 53 47 8_IO./_ 10.71 Ot._HI 8¢1.84 IIMI._J 84 30 SO IIHIO.•

11 5 _bl 57M.H 10.T7 t_.N N.INI 1141.541 134_ 58 5184.4

fl S• 47 tIMO./_l 10.71 It._HI 11.14 IM.58 _d M M 1110.I

11 5 94 ST84.M 50.77 tSI.N N.N 1141.58 13 _ 18 1184.4
I_J _ 47 ttgo.TI 10.7t It._H_ 01.84 l_.Sl 84 30 _ SIgO.I

14T.84 11 • 14 S/_l._l 10.77 tSI.N 14.81 118.$1 tt 43 11

DIFFEIILrI_tIAL c_m_CTt0N8 NID-C01Jll sr D_CUTION ACClJkCY

TOEoS.tDOS 11L4 -.lOB TCS -.0330 BAU .071N_ 8IT IMSO.I Mdl 1_0.9 IG3 _.t

R_-I.•T48 M•A-I.INm_ MC_ .O_I FAU .00471 lit ._41 _ .1737 RTF ._H)8_

I_*t.O_IS FI_ -.31_ FC3 -.0_10 _ t17_3 _ S817.9 _ -.1113 IS3 .9919

$.IOIH_ liRA t.S571 KS .0331 FlIP -1_14 1_5 3783.0 _ 500.1 THA St.07

Ilk j 841.79 [CE |.li?O

1NJ • |AT 1mJ • LONG

18._O 80.35

11.10 •SI.Ot

18.10 oO.35

11.10 tM.Ol
11.10 80.$S

5184.4 tO.tO tN.Oi

(:i_IT D[TI[MNINATION ACCUNACY

IT 1441_.4 M 1115.4 •• 741.t

CRT .ISSI C_I -.INlII ¢IT -.I!_•

L.SA tOl_.t liSA tIS.$ ISA 1.5

ELI 3843.7 EL• •89.0 ALF 40.141

LAUNCH DATE 9[P 19 IDTO

HELIOCENTRIC CONIC

RL 150.31 LAL -.00

RP IO?.?T LAP 3.13

NC 111.731 GL -G•.4t

PLAN_TOCENTRIC CONIC

C3 •1.173 W4L •.S4D

LIICH AZNTH LNCH TIN[

11.17 O 14 30
113.13 II 10

11.17 O 14 SO

103.03 11 10 tI

1D.1T O 14 SO

I03.M3 I1 1019

FLIGHT TIN( 138.00

O|lTklgE 401.717

LOt.. 314.I7 VL 17.114 GAL -S.lt AZL t01.t4 HEA 180.31 Ilia

LOP 1R4.S• VP 37.173 GAP 5.tl AZP 78,04 TAL tD3.It TAP

GP 15.09 ZAL tOt.IT tAP 1G4.73 ITS ?5.St ZN[ 17.141 [T[

ARRIVAL DATE FED 5 1971

IL_I.D5 EEC .10748 INCt•.•30$ VI •l._t

_4._ RCA tOd.l_J AT• ITS.•3 V• 35.111

157.70 ZAC 11_.40 ETC •tt.•7 CLP-ITt.••

DLA -75.01 RAL 10t.l_ R_tO ISII,I V[L t4,STI PTH 1.84 W4P

L-I TIN[ 1NJ I_T INJ LING INJ IT AI_ INJ AZNTH INJ TIN[

tl$_._ t9,84 77._ M,7l •84.IS 0 SO 43

1439.15 tI.t5 tSI.SI 14.10 114.95 It 44 41

• lId.IM_ tl.•4 T7.SI N.7I tiM.IS O SO 45

_lSl.lS 19.•S tSI._l 80.80 tiM.IS 18 44 48

tlS4.I8 19.24 77,N N.71 tiM.IS O SO 45

SISO.tS 19.85 tSB.SI 81.80 tiM.IS t• 44 48
DIFFERENTIAL CORRIECTtCNI

TOE-•.lOST 1MA-I.41SS TC3 -.3t01 BAU .4317

liD( .T557 RRA -.11iM RC3 .OtO$ FAU .O1335

FI_-1.O133 FMA -.3M FC3 -.1411 BIT 13197

• .9057 liRA 1.4804 BC3 .34107 FSP -307

NID-COUmME EM[CUTIGN ACCURACy

SIT 3915.0 _ S_HI.I 863

RRT .IO34 NNF -.0_ RTF

8CAt _SO.O R_ -.1588 Rt3

8It _15.3 Me S31.7 THA

FLIGHT TIN[ 140.00

DIITANC_ 407.711

19.1

.IHIS3

.9850

• 82

lt.711 DPA I0.30 RAP 841.oO (CO •.SODS

PO EIT TIN INJ • LAT 1NJ • LONG

1554.1 11.95 75.15

5051.1 •i.Ii t51.17

1554.1 •1.15 75.15

S059.1 •l.Ol tie.s7

1554.1 81.15 75.95

$059.1 ••.IS tSJ.IT

mlT D[TERNINATION ACCURACY

ST 1978.7 M 411.7 IS 717.5

ERT -.7317 CR3 .8873 CIT -.9993
LSA 1134.1 NIA 31D.t SIA t.3

ELI L_D08.4 EL• 3OT,9 ALF 170.01

LAUNCH DATE Kf tl t|_0

H_LIOCENTRIC CONIE

RL 150.38 LAL -.00

RP lOT.0• LAP 3.11

I_ 111.OO3 GL -58.03

PLAI_ TOCE]II1111C _tC
C3 Se.OGO VHt. 7.483

LNCH AZII'TH L.NCH TIN[

11.54 O 55 45

110.41 11 37 _H_

10.54 O 15 43

ltm.41 31 37 _H_

II.S4 O 35 45

1R0.41 11 37 3_

MMIVAL DATE FEB 5 1071

LOL 3M.17 VL Lr/.ltt GAL -4.iM AZL 11_1.71 HCA 193 4I SI4A 1_I 71 ECC .11775 1NC13.7187• .
LOP tiT.T• VlP 37.I34 GAP S.4S AZP 7I.IS TAL tl_.3G TAP 31.81 •CA 104.38 APO 158.t3
GP E41.O4 ZAL I04._HJ ZAP lOi).StLrT5 50,IS ZN[ IO3.IOETE 14_.t$ ZAC 111.10 ETE L_l.IHI

OLA -7_.87 RAt. lllO._HI IUO 1_4_.0 V_L 15.310 PTH t.43 VHP tO.l•5 DPA 58.77 RAP 844.Sl

L-I TINE lNJ |AT INJ L011G INJ MT A_C INJ AZMTH INJ TIlE P• CST TIN INJ • LAT

t0_.44 N.35 T_.I3 I/._0 110.0_ t L_B 311 1433.4 33.15

3351.tt •l;.iM t17.04 I)$.1_ 11_.1_ 13 10 11 4ISl.I 33.8I

_0_5.44 N.55 7_.I3 IS.E0 1IO.I1_ I _ M 1433.4 33.15

_JSt.lt N.IM t37.04 51.1_ 1_0.8_ 13 tO 31 41Sl.D 33.I4

1_5.44 1_.55 _._ I_.00 100.88 I L_ 38 1433.4 33.D5

Stir.It N.34 357.G4 MI.I_J 1_0.8_ 13 tO 11 4151.1 33.11
D 1FFEItL_TI_ C01111_T ION8

TD_-•.3100 TIIA-t.84119 TE3 -._1_1 ILIU -IO95

NI_ S.OOOY _ .ISIS IK3 .t_ FAU -_76

Fl_-t.tTOI FRA -.3941_ FC3 -.3473 BtP ILql30

BOE •.7359 MA 1.••tO IC3 .It4• Flip *31NI

Vl L_9.14t

Vt 35.153

CLP-151.07

NtD-C0tlll 4r srv_CUTICN ACCURACy
I_T 3141.1 I_ 140.1 8G3 131.4

liT -.11|7 JlJlF -.l_I RTF .9731

4040.0 1_3 .rico R13 -.9775

_M_I 401_.7 8CA_ 53S.1 I_PIA t_8.81

ECC 1.1819

INJ •

IO.19

•$4.31

143.1t
•$4.31

44.01

tS4.31

_RIIT I_ETENMINATION AECI_RACY

ST 8t55.1 M I3I.I 88 I_3.1

CRT -.I40I C_I .N3I CIT -.IMlI3

LIA 843T.D NSA •13.3 IIA 3.0

ELl tL_J)l.3 ELI •67.0 ALF 139.37

tied



JPL TM 33-99 EARTH--VENUS TRAJECTORIES EViL 5, 1970)

LAuttCH DATE lIP 19 1970 FL|IHT TIN( 14|.00 ARRIVAL DATE FEB 7 1971

H(LIOCENTi|C CDNIC

RL 150.5• LAL -.00

RP 107.84 LAP 5.0I

RC 120.971GL -S4.TI

PLAN(TOC•NTRIC CONIC

C3 38.789 _lL I.tll

LNCH AZMTH LNCH T|N(

15.00 I 37 46

15T.00 1E S 4

83.00 1 $7 41

157.00 1E S 4

• 5.00 I ST 44

157.00 1E S 4

DISTANCE 419.899

LOL 354.67 VL •7.099 GAL -4.99 AZL 100.87 NCA 191.10 8NA

LQP 190.99 VP 57.795 GAP 5.7• AZP 79.97 TAL •01.08 TAP

GP 63.01 ZAL 109.•_ ZAP 114.•8 •TI $9.1l ZAE 108.53 [T[

1•9.48 •CC ,188•5 INCIO.998t Vl t9.I4Z

$7.89 RCA 104.•8 APO 1S•.|S Vl 35.141
143.R8 ZAC 157.70 £TC •54.71 CLP-154.93

ObA -69.88 RAL 199.09 RAO JS68.S V2L 12.055 PTH •.SO VHP 8.198 DPA 48.13 RAP 24E.98 •¢C 1.9384

L-! TIN( INJ LAT INJ _ INJ RT ASC INJ AZNTH |NJ TIN• PO C8T TIN INJ • LAT INJ E LONG

lt51.91 $1.59 H.N N.OQ 198.19 Z 9 59 !$59.0 58.85 98.26

9418.•7 51.10 •$4.97 N.O8 156.18 15 34 13 4848.5 $9.85 ES1.ES

1952.N 51.59 RI.N 94.01 IS8.19 • I SI 1333.0 38.85 IS.•9

$498.•7 51.60 •$4.97 N.Oi IS8,18 13 59 19 4948.5 39.85 •51.ES

195•.99 51.59 14.94 16.04 154.19 • 9 $9 1539.0 $9.95 45.1S

5498.•? 51.60 •S4.iT 94.08 156.18 15 56 15 4968.5 58.85 251.25

ORBIT D•TF_RNINATION ACCURACY
ST •596.7 SR 941.5 88 914.9

CRT -.iIll CRS .lISO CgT -.9975

L$A •704.1 MEA •5•.5 994 5.9

ILl •$46.9 •L• ••l.I ALF 158.23

DIFFERENTIAL CORR•CT|N

71_[-E.5901 TRA*I.0iN TCS-1.3010 BAU .700•

RDE 1.0450 iRA .1450 RC5 .3430 FAU .05t00

FD(-I.2978 FRA -.5584 FC5 -.1919 BSP 1•949

BO• 1.908i BRA 1.0988 RC5 1.5503 FSP -487

MID-COURSE [XECUTICN ACCURACY

8r,,T 3694.2 8DR 1121.5 895 143.8
RRT -.8721 RRF -.9448 RTF .927

4150.5 it5 .2181 fl15 -.9701

SGI 4116.0 892 $16.6 THA 169.9•

LAUNCH OAT• SIP It 1970 FLIGHT TIN• 144.00 ARRIVAL DATE F•B 9 1971

HELIC_ENTNIC CONIC
RL 190.5• LAL -,00

RP 107.87 LAP 5.00

RC 1L_.551GL -50.I_

PLANETOCENTR I C CONIC

C5 19.1_4 _4L 5.400

LNCH AZNTH LNCH TIN•

ll. SO I 11 41

155.$0 1• tl 40

• l.SO I 19 41
155.S0 1• t8 40

• 9.50 • 11 41

195.50 1• 8140

D|iTANCE 419.633

L(SL 394.87 VL 27.014 GAL -4.44 AZL 98.91 HCA 199.77 GHA 128.17 •CC .1861K) INC

LOP 194.21 VP 37.750 GAP 5.99 AZP 91.60 TAL 199.75 TAP 39.S• RCA 103.96 APO

GP 97.40 ZAL 107.43 ZAP 118.86 ITS $4.14 ZAl[ 112.16 IT• 145.99 ZAC 155.64 •TC

8.91•6 v1 L_9.642

15•.$9 V2 55.130

241.47 CLP-1SS.13

DLA -84.67 RAL Lq)i.i3 RAD 6964.• V[L 1£.269 PTH •.•1VHp 7.721DPA 40.14 RAP 241_87 •CC 1.4800

L-I TIN• INJ LAT INJ _ INJ RT AiC INJ AZNTH INJ TIN• PO CST TIM INJ • LAT INJ E LONG

1150.71 39.19 80.89 9t).$9 ISI.28 • 47 52 1290.7 42.10 $8.14

$404.80 59.£0 •$2.04 91).41 151.27 15 58 47 4804.8 4•.11 247.08
1090.71 55.19 40.8t) 9tl.39 191.28 • 47 32 1290.7 42.10 59.14

5404.80 55.£0 •5•.94 18.41 191.•7 15 58 47 4904.8 4•.11 E47.88

18_10.71 5S.19 e0.09 98.59 151.28 • 47 5• 1250,7 42.10 54.14

SAOe.iO 59._0 292,64 IH),41 191.27 19 S9 47 4804.9 42.11 247.88

ORBIT O•T•RNINATION ACCURACY

ST •SS0.5 SR 99£.6 SS 170.3

CRT -.9760 CR5 .1978 CST -.9885

LSA •875.4 NSA •30.3 SSA 4.8

EL1 2707.0 •L2 •00.2 ALF 159.12

DIFFER•NTIM. Q:mlICTIONI

lrDl-l.1711 TIIA -.ll_! TC3-1.8761 2AU .75S0

RDE .iL_5 lIRA .1049 RC5 .4?97 FAU .05614

Iro(-1.9SSI IrRA -.2717 FCS-S.01NNI 8841 15105

BO( £.491• BRA .ISIS BC5 1.9564 FiP -$64

NID-COUR_[ EXECUTION ACCURACY

416T 40¢_.0 _ 1149.4 565 179.5

RRT -.0142 RRI r -.9759 RTF .9954

4220.4 R25 .2579 915 -,9950

SG1 4191.0 502 49i.9 THA 165.64

LAUNCH DATE 9•P 10 1970 FLIGHT TIM( 146.00 ARRIVAL DATE FEB 11 1971

H(LlOC•NT91C COeil¢

RL 1S0.S• LAL -.DO

RP 107.91 LAP E.II

RC 114.789 GL -49.S8

PLAN•TOC•NTi|C CONIC

C5 •5.•90 VHL 4.iE$

LNCH AZMTH LNCH TIN•

99.99 E S• !1

150.09 1• 41 •5

t9.ll • 82

1SO.Ot It 49 tS

_1.09 • St It
150.09 1l 40 tS

DISTANCE 425.5O3

LOL 5§4.07 VL •O.880 GAL -4.18 AZL 17,48 NCA 201.95 5MA 127.87 [CC .1iBIS IN(: 7.4809 Vl 29.942

LOP 197.44 VP _7.707 GAP I.IG AZP 83.11 TAL 161.49 TAP 41.$7 RCA lOS.S• APO IS•.1• V2 39.118

GP S•.51 ZAL 109.05 ZAP 125.18 (T6 S•.lS ZA[ 115.•6 ET[ 14S.40 ZAC 149.58 ETC 245.97 CLP-155.54

OLA -iS.lO RAL |15.88 RkO 6|17.9 _I[L lt.Ot? PTH 2.15 _AP 7.118 OPA 54.73 RAP E41.$0 ECC 1.39E8
L-i TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIN( PO CDT TIN INJ • LAT INJ _ LONG

1788.55 57.45 94.11 101.84 146.56 3 22 5 118E.5 43.95 48.95

$543.08 57.45 2S0.51 101.85 146.55 14 17 49 4765.1 45.99 244.58
1782.55 57.4S $4.¢UI 101.4)4 t46.54 3 •• S 119£.S 45.t_ 48.98

9565.0i 57.45 250.51 101.85 141.35 14 17 48 4713.1 43.16 244.58

1711.95 57.45 54.84 101.84 146.5R 3 •2 S 118•.5 43.95 48.95
5595.00 57.45 250.51 10|.89 146.59 14 17 48 4769.1 45.91 244.58

ORBIT DETERNINATION ACCURACY

ST 2692.• SR I5•.S 98 1000.1

CflT -.9807 CR$ .919t CST -.9888

LSA Zli•.l MSA 212.6 894 5.9

ELI 2812.5 EL• 1TS.I ALF 160.52

DIFFERENTIAL CCilUECTIONi

TiE-I.IST2 TRA -.iMI TCS-•.SI•I BAU .80_0

lEO( .7899 I_A .0753 RC5 .5889 FAU .04L_S

FO_-l.3eO1 FRA -.2117 FC5-1.$724 BEP 15448

BO_ t.500e lIRA .IM15 IC3 •.Sl•4 FSP -657

MID-COUR_ EX(CUT|ON ACCURACY

KT 4110o8 KA 11_9.5 505 190.•
R_T -.9(347 RRF -.8799 RTF .iS•5

SM 4_40,5 R_ .8450 R15 -.8511

SG1 4518.1 $_E 467.• THA 1_.15

LAUNCH OAT• SIP 18 1970 FLIGHT TIN( 149.00 ARRIVAL DATE FEB 15 1971

HI[LIO(ENTRIC CONIC

RL 1_0.5• LAL -.00

RP 1OF.l| LAf 2.81

K lIT.ON f4. -4•.72

PLM_TOC_NTII I C CONIC

C5 19.511 Vt4L 4.405

LNCH AZNTH LNCH TIME

55.59 5 25 29
149.91 15 S 8

$5.5O 5 25 _1
144.11 15 S 6

55.59 5 IS 19

141.81 15 S l

DISTANCE 451.548

LOL 554.97 VL L_.ISS GAL -5.81 AZL N.58 HCA 206.14 SICA

LOP L_0.1_ VP 57.¢_5 GAP 6.$4 AZff 84.2? TAL |87.09 TAP
GP 47.74 ZAL 10i.0S ZAP 12?.18 [T$ 52.11 ZAl[ 117.75 (T[

1•7.57 (CO .19054 114(: 1.58ES Vl 29.64E

43.•• RCA 105.•9 APO 151.88 VZ 55.105
147.28 ZAC 145.76 ETC 249.08 CLP-154.01

OLA -81.0_ RAL _D.12 PAD 6587°0 _L 11.885 PTH 2.10 VHP 6.724 DPA •9.65 RAP 241.13 ECC 1.3191

L-I TI_ XNJ I-AT INJ LONG INJ RT ASC INJ AZI4TH INJ TIN• PO CST TIM INJ _ LAT INJ 2 LONG

11_4.01 N._I 48.$8 103.80 141.64 5 $4 14 11•4.8 44.75 4_.01

5555.25 N.¢HI _I.11 103.61 141.84 14 34 1 4755.5 44.?1 241.64

1724.91 50.68 48._J IC_.00 141.84 5 $4 14 1124.8 44.75 42.01

5555.2S _I.N Id8.21 I0_J.81 141.84 14 34 I 4795.5 44.74 241.94

11_4.81 31.i4 48.58 105.i0 141.64 5 54 14 11•4.8 44.75 42.01

5555.29 M.IH) 248.21 10_.21 141.64 14 34 | 4755.5 44.78 241.14

(_Ri|T O•TI[RNINATION ACCURACY

ST 2985.0 sit 895.T IS 985.1

CRT -.98_6 CR5 .9994 CST -.9992

L$A •114.4 MSA •O0.t $5A 7.1

• LI 2830.5 EL2 156.4 ALF 16E.05

DI_NTIAL CONN_CTiON_

Tl_-t.O•lO 11tA -.71•5 TCS-5.140d BAU .85£5

ROt .eeO_ IrA .0515 iC5 .9447 FAU .04950
F9_-I.$000 IrRA -.1_1 FC5-£.0514 BlIP 13794

BO_ E.15_4 MA .71_£ BC5 5.•106 FSP -703

NID-_ EX_CUTION ACCURACT

8iT 4L_.S _ 1044.4 805 •14.8

RRT -.6045 IERIr -.8750 RTF .9473
4400.4 RE3 .ISOi RIS -.9534

$91 4570.0 IG• 444.0 THA 167.14

168•



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19709

LAUNCH DATE &EP le 1970 FLIGNT TINE 250.00

HELIOCENTRIC CONIC DISTANCE 437.49Z

RL 190.38 LAL -.00 LOL 3S4.ST VL ES.RR9 GAL -$.14 AZL 9S.S1 HCA 209.33 $i4A lET.E7 ECC

lip 107.9t LAP Z.7O LOP R06.98 VP $7.Qlli GAP 11.91 AZP 85.19 TAL 195.71 TAP 4S.04 RCA

RC 189.278 GL -39.04 GP 43.66 ZAL 107.54 ZAP 130.iiii [T8 51.43 ZAE 119.73 ETE 149.32 ZAC
PLAI_TOCENT9 |C CONIC

C3 lll.TtS VHL 4.090 DLA -S8.ES RAL _S.8S RAD SSII7.? VEL l|.TSZ PTH t.07 VHP 41.4119 DPA

. LNCH AZMTN LNCH TIlE L-I TIN[ ZNJ LAT INJ LONG INJ IT AIIC INJ AZNTH INJ T1146

54.71 3 Ill 47 11174.11 _9.14 41.73 iOS.5l 167.£7 4 E4 dE

143.R9 13 1R 31 5314.13 _49.111 E43,47 105.10 157.EE 14 48 5
34.T1 3 51 4? 1674.111 N.14 41._ 105.59 137.£7 4 84 46

14e$.Rll 1:$ 19 31 5514.59 311.111 8411.47 105.80 167.£11 14 411 S

34.71 5 $4 47 11174.111 311.14 41_.T5 lOS.Ill 157.Z7 4 24 4E

143.t9 13 19 31 9314.51 99.111 5D411.47 106.110 137.L_ 14 48 S

DI_NTIAL C(:RIECTIQll NID-_ EXECUTION ACCURACY
T0C-l.9919 TItA -.S_4 TC5-5.78_7 BAU .81108 JGT 45?0.4 W |004.? $69 /1911.5

liD( .SlltT RRA -.0017 RC3 .7199 FAU .04793 RRT -.llO_kl ImF -.ll_lO RTI r .9444

FOt-l.21tD5 FRA -.0395 FC3-'.47911 B_ 14099 _ 4484.4 1_3 *_ R15 -.9495

1.9793 BRA .5944 IIC3 3.8499 FSP -7411 SGS di41kt.ll _ 4Z1.0 THA 168.16

LAUNCH DATE SEP 111 19713

H£L IOCENTN IC C_NIC

RL 160.5, LAL -.IX)

RP 106.03 LAP '.911

RC 131.$15 GL -39.SM
PL_TOCI_Y9 IC C(_IC

C3 14.8819 YHL 5.1191

LNCH AZIATH LNCH Tile
_.95 4 L_J $0

140.09 15 _ II

39.99 4 L_J SO

140.05 15 $1 II

_.99 4 te SO

140.09 13 M II

D I FYlEItlNT I AL _nmmlCTlONI

lof-s.Tege TNA -.4770

NO( .SO:H; RRA -.0184

_DE-S.IOS, FRA .omm

806 I.RSOS BRA .47711

FLIGHT TINE 1SE.O0

DIIITANCE 441.4_
LGL 364.117 VL 01.845 GAL -9.95 kTL J4.7, H(A ,IE.56 SNA

LOP Lq)7.1O VP 57.979 GAP 7.011 AZP IIR.SHi TAL 194.35 TAP

GP 40.08 ZAL 1M.$4 ZAP 134.,1 ET9 50.84 ZNE 121.29 [TE

TC5-4.41111 BAD .8877

tiCS .740J FAU .041111
FCA-,.II1TII liSP 14955

BC5 4.47711 FSP -789

ARRIVAL DATE FEB lS 19TI

• 10154 INC 5.5099 Vl £9.94£

1DE.99 APO 151.i5 V2 3S.DR5

142.50 [TC 251.3_ CLP-lS4.T8

21.43 RAP 641.51ECC 1.67S3
PO CIIT TIN INJ 2 LAT INJ 2 LONG

IDT4.S 44.75 35.5D

4714.5 44.TR 2_1.24
1074.6 44.7R 35.50

4714.5 44.79 239.£4
1074.11 44.78 35.50

4714.5 44.711 R59.24

GitBIT DETEIOIINATION ACCUmACY

5T E_5.9 M DIli.S 1111 950.1

CRT -.lllklO CRS .IH)97 CIIT -.9871

LSA L_HJA.9 14SA 1111.1 55A 9.5

EL1 ,811.5 EL2 15R.5 ALF 115.35

ARRIVAL DATE FED 17 1971

1211.i17 ECC .192115 INC 4.79511 Vl L_.M2

441.115 RCA 102.11APO 151.45 VZ 55.080

151.57 ZAC 159.21 ETC 259.05 CLP-155.70

DLA -SS.911 RAL L_1.111 RAD I19117.9 VI[L I1.S71 PTH ,.05 VHP 8.510 DPA 61.47 RAP 241.77 ECC 1.2440

L-I TIN[ INJ LAT |NJ LONG INJ RT _ INJ AZMTH |NJ TIN[ PO CST TIM INJ • LAT INJ 2 LONG

IRelt._ 34).04 37.,1 107.41 195.,ii 4 54 0 lOrD.8 44.24 _9.49

9_04.91 39.04 £49.19 10?.4£ 153.,ii 15 O 31 4704.9 dA.E7 25T.411

lm.l_ _.04 97.,1 107.41 155.,9 4 54 O 10L_.8 44.68 L_.49

$504.04 5_.0_ _19.111 107.4_ 195.,ii 15 D 51 4704.9 44.R7 257.44

1_'9.81 31.04 37.£1 107.41 155._ii 4 $4 O IDL_D.8 44.£ii L_.49

9304.84 39.04 £45.111 107.4_ 155.,ii 15 O 51 4?04.9 44.27 R57.49

NID-C.OUNR[EX[CUTION ACCURACY ORBIT DETFJtMHNATHON ACCURACY

8GT 4477.1 8rAt 64|.1 SG9 ESII.II ST 211SS.ll SR 750.2 S5 897.7

liT -.gOl_RRi r -.NO? ,TF .94Z4 CRT -.i1851 CR5 .iiiiiiii CIIT -.911SS

4S?S.|RZ"J ._405 R19 -.94116 LSA ED94.3 NSA 1DE.D SSA 10.0

IIG1 49SII.E SG_ 401.0 THA 111D.14 EL1 275_.9 EL2 124.4 ALF 194.4£

LAUI4CH DATE SEP 19 1970

14[LIOCENTRIC CONIC

RL 1S0.38 LAL -.00

RP 1011.07 LAP 2.41

RC 155.740 GL -SE.RS

PLAN[TOC[NTMIC CONIC

C5 13.4S1 _AL 9._4R

LNCH AZNTH LNCH TIN[

45.15 4 511 10

15_.R? 19 45 10

45.15 4 St 10

1511.17 15 43 10

45.15 4 Se 10

110.I17 15 45 10

FLIGHT TIN( 154.00 ARRIVAL DATE FEB 19 19_1

DISTANC( 449.340

LOL 354.117 VL E_.757 GAL -3.04 AZL 94.111 HCA E15.7_ 8NA 12_.47 ECC .19388 INC 4.1RSD VI 2R.442

LOP _10.5_ VP 57.59D GAP 7.35 AZP 8e. Sll TAL 1DE.DE TAP 4R._4 RCA 102.11 APO 151.25 V2 39.047

GP 911.91 ZAL 109.11 ZAP 197.EI ET5 SO.AR ZAE 1_2.51 ETE 153.34 ZkC 156.47 [TC 254.40 CLP-IS4.70

DLA -55.00 RAL _II.EI RAD _SliT.§ VEL 11.916 PTH 2.03 VHP E.EZO DPA 17.91 RAP 646.47 ECC 1.2214

L-I TIN[ |NJ LAT INJ LONG INJ RT ARC INJ AZNTH ;NJ TIN[ PO CST TIM INJ 2 LAT INJ E LONG

1588.119 38.55 91.199 101.98 1_9.71 5 _Z 9D 988.7 43.54 23.95

S30_.N 38.93 144.58 10tl.39 1,9.70 15 11 93 4703.0 43.35 _34.32

1S88.119 _l. S5 91.1HI 109,311 1_9.71 S E2 99 988.7 43.34 E3.D5
S30_.N _.99 ,44._ 109.39 1_ii.70 15 11 33 4703.0 43.35 134.3E

191M1.19 _kl.93 31.10 101.311 1611.71 5 EZ 911 9118.7 45.54 21.9S

551D_.INI 58.59 244.SO 109.39 I_9.70 15 11 39 4705.0 43.35 E_.3Z
DIFFI[IU[NTIAL CCRItI[CTIGNII NIO-CCURI_ EXECUTION ACCUNACT ORBIT DET[RNINATION ACCURACY

TD(-I.MO0 TRA -.3645 TC3-S.01SOBAU .9117 8£T 4S?t.,RGR 884., $G5 _44.7 ST ES79.E SR _811.5 SS 830.8

RD( .44009RA -.0913 RC5 .74411 FAU .0414k5 I_T -.I_T_I_F -.910_ flTF .9407 CRT -.gllA_ CRS .99_S CST -.98Z9

FOE -.94S9 FRA .1110 FC)-3.S_43 BRP 14_45 _G_ 4_$._R_3 ._711 R13 -._44, LSA E790.5 NSA 174.2 SSA 11.9

DO( 1.111_0 MA .5_ BC5 S.0700 FSP -R04 84;1 4_49.? 84_ _lS.ll THA I?D.05 ELI 21147.4 ELZ 110.3 ALF 195.22

LAUNCH OAT( N[P 111 llllrO

H[LIO(ENTRIC CONIC

I_ 110.51 UtL -.00
RP 100.11 LAP 8.31

• C 159.997 GL -!1.10

PLAI_TOCENT91C C_NIC

C$ 12.440 VHI. 3.S,7

LNCH AZNTN IJMCH TIN[

44.2R 9 ,$ II

155.T4 15 $, 99

46.811 $ ,$ 9

153.T4 15 9" SS

46.211 9 ,S 9
155.74 15 SIP S|

D IFlrI[III_T i AL C_llll_TJOIli

_1DE-5.3131 _ -.1_0 TC5-S.NII liAU .11349

.1011 lIRA -.0/01 ItC5 .Y143 FMJ .0411_1

FD( -.6414 FRA .I_MN_ FC3-9.4148 BRP 1411_

I .g_411 MA .,107 BC9 9.9179 FRP -i1111

FLIGHT Till[ lSll.O0 ARRIVAL DATE FEB Zl 19?1

DIIITANCE499._4,

LOL 914.117 VL 01.7S1 GAL -t.7S AZL _5.1111 HCA ,13.9, SNA 1_.511 ECC .19524 IN(:

L_ff ,19.95 VP 37.484 GAP 7._ AZP 87.15 TAL 1111.411 TAP 50.41 RCA 101.70 APO

GP 34.10 ZAL 105.01 ZAP 140.0_ [T$ 411.IIS ZA[ 1_9.45 LrTE 155.19 ZAC 134.011 ETC

3.6811 Vl L_.M2

151.05 VZ 35.054
255.53 CLP-15?.T4

DLA -SO.SOIL4L 841.11 RAID IISO?.S VEL 11.9tNI PTH £.0, VI4p 11.180 DPA 14.72 RAP Z43.38 ECC 1.20d_

L-I TIN[ INJ LAT INJ LONG INJ RT A&C INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LON_

11411.I19 57._ _T.O_ 111.99 101.91 _ SO 99 950.0 42.14 18.90
950_.10 9T./_D _44.01 Ill.SO I_II.SO 15 ,1 E5 4705.1 42.15 635.82

IS411.99 97.I_ 87.0_ 111.$$ 1t6.51 S SO 511 9SO.O 42.14 19.90

9500.10 57.70 _4.01 1|1.911 I_.SO 16 61 ,5 4T011.1 4,.15 255.82

1_4,.1tS 37.1t E7.DI 111.S9 101.51 5 SO 59 950.0 42.14 18.80

S_Oe.SO 57./_D ,4_.01 1t1.SO 1L_i.50 11 ,1 13 4708.1 42.15 R55.82

NID-COLM_I_'CUTION ACCURACY CIIBIT DETERNINATION ACCURACY
8GT 4_T_.?_ _.9 845 ,47.9 ST E4TO.D SR 1194.11 35 755.1

lINT -.IH)ISMIW -.IktAI? RTF .9195 CRT -.91176 CR5 .9984 CST -.9789

84_ 4747.0_ .'119 R19 -.g_,3 LSA ,II54.RNSA 170.ii 91A 14.O

S&I 475,.9 84_ 974.9 ?HA 170.87 ELI 2549.2 [L_ 96.6 ALF 165.75

lU3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE SEP 18 1S70 FLIGHT Tit4( 158.00

H[LI(XENTRIC COlilC
RL 150.51 LAL -.00

RP 109.11 LAP 2.17

RC 139.1•• GL -2•.11

PLANETOCENTRIC CONIC

CS 11.T04 VHL 5.481

LNCH AZMTH LNCH TIN[

4•.3• S $4 S

130.S8 14 1 20

4•.Sl S 54 §

130.•• 14 1 ZO

49,38 S 54 5

130,•2 14 I tO

DIFFERENTIAL CORRECTI(_3

19(-1.391S TRA -.0944

RID( .34•• RRA -.0870

Fg[ -.TSa4 FRA .5372

BOE 1.434• BRA .1500

DISTANCE 441.187

L0(I. SS4.$7 VL ZS.TOS GAL -Z.44 AZL 93.84 HCA 822.11 $NA

LOP 21t.75 VP 37.439 GAP 7.•9 AZP •7.S0 TAL 1SO,D5 TAP

_P 31.95 ZAL 101.15 ZAP 148.54 ITS 49.S• ZAE 124.17 ETE

TCS-•.0483 BAU .9S61

RC$ .7140 FAU .04•5•

FCS-3.S•SS BSP J5238

BCS 6.1101 FSP -820

ARRIVAL DATE FEB 23 1971

LAUNCH DATE SEP 1• 1970

129.08 ECC .1•673 IN( 3.|390 Vl 2•.i4!

92.19 RCA 101,28 APO 190.•8 VZ 35.04I

154.89 ZAC 131,94 ETC 298.4• CLP-196.80

tS[LI_ENTRIC CONIC

RL 190.$2 LAL -.00

RP 101.19 LAP 1.0_
RC 140.S84 _. -15.14

PLAN[TO(ENTRIC CONIC

C• 11.1•3 VHL 5.344

LNCH AZNTH LNCH TZN[

9R.31 • IS 18

187.49 14 • 17

51.51 • 25 1•

127.49 14 • 1T

91.31 • 23 1•

187.40 14 • 17

OLA -48.07 RAL 143.79 RAD $987.4 Vl[L 11.537 PTH 2.01 VHP 3.173 DPA 11.84 RAP 144.48 ECC 1.1916

L-Z TIM( INJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN IHJ 2 LAT INJ 2 LONG

1312.49 34.90 _.35 113.93 123.93 S 19 17 912,9 40.72 13.98

9319.8• _.SE 244.31 113.94 123.84 15 30 0 4719.9 40.73 235.93

1512.49 3•.to 12.33 113.93 123.69 S 19 17 912.9 40.72 13.98

3319.84 39.42 844.31 113.94 123.44 13 30 0 4719.9 40.73 135.93

1911,49 3S.l_ 12,35 113.93 123.S• S 19 17 912.5 40.72 13.98

9319.8• 36,$2 244.31 115.94 123.64 19 30 O 4719.9 40.73 133.95

HID-COUrSE EXECUTION ACCURACT CJRBIT DETERMINATION ACCURACY

S_T 4787.5 3DR 792.3 883 248.8 ST 2334.9 SiR 588.1 3S $79.0

RRT -.8831 RRF -.9141 RTF .9388 CRT -.9899 CRS .9958 CST -.9730

_dm 483£.9 RZ3 .|$18 R13 -.9410 LSA 2493.1 NSA 1•6.1 $•A 18.9

S_1 4818.9 141 •ST.0 THA 171.60 EL1 240•.4 EL2 82.6 ALF 1•5.99

FLIGHT TIN[ 1SO.OD ARRIVAL DATE FEB 25 1971

DISTANCE 48•.996

LOL 394.$7 VL 13.639 ;AL -2.11 AZL 92.64 HCA 125.31 SMA 125.78 ECC .19•38 INC
LOP 213.94 VP 37.394 GAP 8.17 AZP 88.00 TAL 188.59 TAP 93.89 RCA 100.83 APO

GP 29.44 ZkL 98.71 ZAP 144.84 [T3 49.48 ZN[ 124.73 [T[ 15•.43 ZAC 130.08 [TC

1.8410 Vl 89.142

150.73 V2 33.018

297.35 CLP-159.85

DLA -4S.•9 flAL 130.33 RAD $367.4 V[L 11.914 FTH 2.01 VHP S.20• SPA 9.24 RAP 249.70 ECC 1.1840

L-| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN• PO CST TIM INJ 2 LAT INJ 2 LONG
1474.90 39.33 17.78 116.93 121.11 6 47 93 879.0 39.15 9.36

9338.41 33.34 243.08 11Q.54 121.09 15 37 16 4738.4 39.16 134.•6

1474.98 35.33 17.78 116.53 12t.ll S 47 93 875.0 39.15 9,38

9338.41 39.34 249.08 116.94 111.09 15 37 16 4738.4 39.18 15•.86

1474.98 35.33 17.78 111.93 1t1.11 6 47 53 875.0 39.15 9.36

5338.42 39.34 249.08 118.94 111.09 19 37 16 4738.4 39.16 134.66

CNBIT DETERNINATION ACCURACY

ST 1174.1 8R 348.S $S 993.8

CRT -.••1• CR$ .9881 CST -.9633

LSA 1313.8 NSA 1•3.2 $SA 19.3

EL1 t24|.3 EL2 67.6 ALF 165.94

oIIrlr[RENTIAL COmt(CTION3

T'DE-1.2144 lrlL4 .0409TC3-4.4973 BAU .9788

RD( .5171 RRA -.101• RC$ .IH193 FAU .04740

FD[ -.•1•• FRA .4_Pl FCS-3.eS93 Blip 19934

BOil 1.$057 BmA .ION 3C3 4.5535 FSP -820

MID-COURSE EXECUTION A_CURACY

• ST 4390.3 8DR 793.7 883 247.7

RRT -.3736 RRF -.1074 RTF .9384

Sr_ 4919.3 R13 .1703 113 -.9401
SG1 4903.0 SG2 363.9 THA 172.24

LAUNCH DATE SIP 16 1970

HELIOCENTRIC CONIC

RL I$0.SR LAL *.OO

RP IOi.tS LAP 1.86

RC 141.992 GL -20.54

PLAN[TOCENTRIC CONIC

CS 10.989 VHL S.tl2

LNCH AZNTH LNCH TIHE
59.S8 • 33 4

114.31 14 13 38

55.68 • 93 4
114.$1 14 13 S•

s3.•l • 33 4

114.51 14 13 3a

FLIGHT TIN( 142.00

DISTANCE 472.848

LOL 354.$7 VL 28.413 GAL ol.77 AZL 92.49 N(A 220.90 SNA

LOP 213.14 VP 37.348 GAP 8.44 AZP 88.35 TAL 187.11 TAP

GP 27.51 ZAL iS.O• ZAP 143.94 [TS 49,38 ZAE 125.16 (TE

ARRIVAL DATE FED £T 1971

129.4g [CC .10013 INC 1.46•4 Vl 1•.64Z

55.$1 RCA 100.36 APO 150.$1 Vl 35.014

159,83 ZAC 128.45 [TC 298,1I CLP-1SO.S9

DLA -43.38 RAL 294.73 RAD ••ST.4 VEL 11.499 PTH 2.00 VHP

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZNTH IHJ TIN(

1431.30 SS.BI 13.17 119.32 110,83 T 17 1

3SM.09 33.92 848.43 119.33 118.81 15 43 2

1436.50 33.91 13.E7 119.3E 118.83 7 17 1

9364.09 33.9t 149.43 119.33 118.81 19 43 2

1439.50 33.91 13.17 113.32 118.63 7 17 1

5364.Q9 53.92 248.43 119.33 118.31 15 43 2
DIFFLrRENTIAL CORNECTIONS

T0(-I.1398 TRA ,1•31 TC3-9.8441 BAU .IHHb3

.19210 RRA -.1151 RCS ,1531 FAU .04591
FD[ -.9041 FRA .$0_9 FCS-3.GG70 BSP 19307

SO( 1.17il •irA .11il BCS i.iTSS FSP -812

HID-COURSE EXECUTION ACCURACT

SGT 4943,5 SGR 710,5 SG3 245.1
RRT -.8814 RRF -.8884 RTF .9381

4993.7 R13 .149Q R13 -.9395

$41 4982,9 _ 393.1 THA 172.81

6.197 DPA 6.30 RAP 247.06 ECC 1.1784

PO CST TIM INJ I LAT INJ I LONG

• 34.5 37.45 4.89

4764.1 37.43 15•.01

853.9 37.49 4.85

4734.1 37.48 238.01

838.5 37.45 4.•9

4764.1 57.46 158.01

ORBIT DETERMINATION ACCURACY

ST 1991.• SR 914.9 S• 514.3

CRT -.9947 CRS .9717 CIT -,9485

LSA 2114,2 NSA 162.6 •SA 1Z.4

ELI 2096.S ELZ 51.5 ALF 1•5.57

FLIGHT TIN[ 164.00 ARRIVAL DATE MAR 1 1971

1t9.20 ECC .20207 IN( 2.1•95 Vl _9.•42

57.50 RCA 99.90 APO 150.50 VZ 33.001

191.08 ZAC 127.01 ETC 258.85 CLP-XS1.91

LAUNCH DATE SIP 1• 1970

DISTANCE 473.682

LOt. 354.47 VL 2Q.Sl4 GAL -1.41 AZL 91.17 NCA 231.69 •HA

LOP 1N.34 VP 37,305 GAP 8.?E AZP 88,45 TAL 185.61 TAP

GP 23.79 ZN. 93.21 ZAP 148.84 ITS 49.39 ZN[ 115.50 ETE

HELIOCENTRIC CGNIC

NL 150.31 LAL -.00

RP 108.17 LAP 1.70

RC 144.730 4L -17.91

PLAN[TOCENTNIC CONIC

C5 10,•41 K _,tS3

iNCH AZNTH iNCH TIN[

S•.IS 7 23 44

121.0T 14 17 2

38.93 7 13 44

111.07 14 17 1

38.93 7 23 44

121.07 14 17 2

DIFFERENTIAL C_I_I[CTID_I

1"D_-1.00_7 TltA .33_3 TC3-7.0_59 llAU 1.0139

lIED[ .21111 ImA -.1111 RE:3 .@132 FAt/ .04413

F1DE -.3_48 FRA .5799 FC3-3.9880 BlIP 18037

IN_ 1.944• MA .3•17 BC3 7.1215 F_P -71_

DLA -41,09 RAIL. 250,00 RAD 9397,4 VI[L 11,491 PTH E,O0 VHp •,318 DPA 4.77 RAP 1.48,98 ECC 1.1791

L-1 TINE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN INJ I LAT INJ I LONG

1_3.97 32.37 8._ 1L_.29 115.78 7 47 O 795.7 SS.S7 .34

9397.44 32.38 249.40 11_.29 11_.78 15 49 59 4797._ 35.$8 240.0t

t$99.17 3E.57 8.72 1_.29 116.78 7 47 0 795.7 $5.67 .34

3397._4 3£.39 248.40 1_.29 114.78 19 4_ 59 4797,S 39.68 140.01

13t5.87 52.37 9.71 11_.89 114.78 7 47 O 795.7 33.47 .34

5397.RM 5E.SI _43.40 1_.29 t11.7• t9 46 99 4797.S 39.•8 140.0l

ORBIT DETERMINATION ACCUNACy

ST 179£.$ SR 4••.2 S• 440.•

CRT -.997E CflS .9309 CST -.9£31

LSA 1_01,2 14SA 145.8 SSA 13.7

ELI 1•34.7 ELI 34.9 ALF 164.46

NID-COUIRI[ [XI[CUTIGN ACCURACY

I_T SOLO.3 _ 91t.T V,3 _41.1

RRT -.l_lt_l W -.1_74 RTF .9377

668 SOG7.? RL_ ,IL_4 113 -.9383
_1 S054.5 3_ 3_3.4 THA 173.31

1S84



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH DATE SEP 18 1970

HELIOCENTRIC CONIC

RL 150.32 LAL -.00

RP 108.31 LAP $.54

RC 149.488 GL -lS.48
P_AN[TOCENTR I C CONIC

C$ 10.S93 V_. 3.955

LN(H AZNTH LN(H TIRE
11.30 7 $S 41

117.1,0 14 18 4

11.30 1, SS 41
111,.1,0 14 18 4

St.SO 7 S• 48

117.1,0 14 11 4

FLIGH] T114( 111.00 ARRIVAL DATE MAR 3 1971

DE•TARE[ 484.401'

LOL $S4.Q? VL 21.520 GAL -1.09 AZL 01.80 HCA 134.00 SNA

LOP 219.54 VP $1,.150 GAP 9.00 AZP 88.92 TAL 119.10 TAP

GP E4.eQ ZAL 90.11 ZAP 150.65 ITS 49.51 ZAE 125.1,5 £TE

124.91 [CC .ZO41T INC 1.OTTO Vl ZR.442

58.99 RCA 09.41 APO 150.41 VE 34.BIB

lf_l_.EO ZAC 115.73 ETC ZSR.S4 CLP-1OZ.gZ

OLA -30.79 RAL 183.13 RAD 8591'.4 VEL 11.488 PTH 2.00 VHP

L-X TIN( |NJ LAT |NJ _ |NJ 2T AS(: |NJ AZNTH |NJ T|I4[

1310.93 30.1,4 4.01 12S.40 114.83 0 18 13

S440.L_ 30.7S 251.04 12S.41 114.82 15 48 44

1350.93 30.74 4.01 125.40 114.03 8 18 13

S440.L_ 30.1,5 251.09 125.41 114.92 15 48 44

1390.93 30.74 4.01 125.40 114.93 8 18 13

5440.19 50.71 251.04 111.41 114.91 15 48 44
01FlrE]_(NT 1AL CaMECTIONQ

TO( -.8731 TRA .S003 TC]-7.Z404 BAU 1.0199

ROE .tS9$ RNA -.1409 RC$ .1741 FAU .04El•

-.1_04 F•A .9359 FC3-•.4410 B_P 16110

BO( .SOS• BRA .5188 •C3 ?.ET_E FSP -1,79

LAUNCH OAT( SEP 18 1970

NID-COUiR•[ EX[CUTIOI ACCURACY

SGT S090.O SGR 114.9 84;3 239.1

RNT -.•301 _ -.•444 RTF .9372

8GI 5133.5 _ .1191 R13 -.9381

SG1 31E0.2 _ 344).9 THA 11,3.78

8.418 DPA E.84 RAP 250.18 ECC 1.1743

PO CST TIN INJ 2 LAT |NJ 2 LONG

1'50.9 33.82 355.48

4840.3 33.83 242.1,4

1,,50.8 33.82 355.98

4840.3 33.83 P_£.74

750.8 35.82 355.48

4840.3 33.R3 242.74

ORBIT DETERMINATION ACCURACY

ST 1580.3 M 491.3 81 378.8
CRT -.881,8 CR$ .8731 CST -.8104

LSA 1878.4 NSA 175.9 $8A 28.7

ELI 1645.9 EL2 29.E ALF 183.1,8

FLIGHT TIME lIMl.O0 ARR|VAL DATE MAR 5 191,1

H(L ICCENTR l C CONIC DI 9TANCI r 490. _•1

RL 130.32 LAL -.DO LOL 334.81, VL EI.475 GAL -.$7 AZL 91.91 HCA E38.07 $i4A 124.63 ECC .21rI849 INC 1.1t079 Vl Zl).G4Z

RP 10•.•3 LAP 1.54 _ E_.73 Vie 37.E13 GAP 9.LI1D AZP 99.11 TAL 182.58 TAP IK).85 RCA 98.90 APO 130.3• V2 54.91,5

IK 149.057 _L -13.15 GP 2.91 ZAL 87.11 ZAP 15E.27 ET3 49.78 ZNE 1=1'3.94 ETE 193.L)0 ZAC 124.C4) [TC PIO.20 CLP-143.91
PLAIETOCENT• I C CONIC

C$ 10.4144 Yl4L 3._ DLA -54.§1' RAL 2/;7.13 RAD 9317.4 VEL 11.49E PTH 51'.00 VHP 8.518 DPA I.D9 RAP 251.•9 [CC 1.11,55
AZNTI4 INCH Tli_ L-I TIlE INJ •.AT

IS.IS 8 It 33 1300.07 Z•.Od

114.17 14 18 S 3493.94 ff•.OS

IS.iS 8 _0 _J 1300.07 L_.04
114.17 14 19 5 S4I•.N L_.OS

19.83 • 19 35 1300.07 L_.04

114.1Y 14 18 I $4•3.94 Lh•.05

OI_IAL CR_RIf_CTl_

TO[ -.7_ T_A .4_N_ TC_*T.$154 BAU 1.0459

leD( .1410 RRA -.lSll IIC3 .3144 FAU .04019
FD_ -.19T! FRA .1,163 FCS-3.IS9$ BRP 11439

I0[ .1,78£ ImA .IMI54 B¢3 7.3351 Flip -795

INJ _ INJ RT _ INJ AZlSTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
318.97 1N.93 113.27 8 51 lS 700.1 31.92 350.73

294.54 1N.gS 113.25 15 41, 39 4693.9 31.95 244.35
398.I7 IN.IS 115.97 8 51 15 700.1 31.II 350.73

I_4._• IN.IS 113.E5 15 47 39 4893.9 31.13 _41.35

351.17 IN,IS 113.E7 8 51 15 700.1 31.ll 330.1,3

234._ IN.IS 113.25 15 47 31 4t93.9 31.13 _It.31

NID-COU_ EXECUTION ACCURACY CNBIT DETIE_MINATION ACCURACY

_GT S|90.l _GR I44.5 SG3 930.6 ST 1374.• M 441.4 •S 331.3

RRT -.ITS _ -.9110 flTF .931,3 CRT -.•9_1 CR• .7570 CST -.8_02

_dB S£O0.S _ .0_49 R13 -.93•1 LSA 14•8.5 N_A 193.5 S•A 30.8

_1 S117.4 _ 3?4.• THA 174.1• ELI 1443.1 [LE $2.• ALF 11_.31

LAUMCH DATE SEP 18 191,0

N[LIOCENTRIC CONIC

RL 1$0.•t LAL -.00

RP 108.•• LAP 1.1•

RC 131.803 GL -SO.lki
PLAN[TOC[NTIqIC CONIC

C3 IO._• VISL 3.294

LN(H AZNTH LN(H TIN[

• 9.•3 • • 19

110.37 14 10 5

9•.•3 • • 10

!10.$1, 14 10 S

GI.13 • • 19

110.3T 14 10 5

FLIGHT TIN( 170.00 ARRIVAL DATE #AS 7 1971

DISTANCE 49•.014

LOL 354.67 VL 2•.429 GAL -.18 AZL 91.59 HCA 241.El •IRA 124.35 ECC .20093 IN( l.•Sil Vl 21.14t

LOP tSS.•t VP 37.119 GAP 9.17 AZP 89.•S TAL 101.04 TAP 1O.30 RCA 98.31, APO 130.32 V2 $4.882

GP 21.67 ZAL 83.95 ZAP 113.70 ET• 10.19 ZA[ 126.09 ETE 184.10 ZAC 123.80 ETC 2_ID.•S CLP-I_4.•9

DLA -_4.50 RAL 270.9• RAD •197.4 V[L 11,S00 PTH 2.00 VHP i.i33 OPA -.$0 RAP 2SS.il [CC 1.1780

L-! TIRE INJ LAT INJ _ INJ RT ADC INJ AZMTH INJ TIN( PO C•T TIN INJ 2 LAT INJ E LONG

11•9.ti 27.30 31•.54 132.00 111.7• 9 20 59 •39.7 30.01 345.£0

SSlI.?I 27.31 lSl,ll 131.00 111.75 IS 42 46 4tll.l 30.01 230.19

llil.IMI 27.30 353.54 131.00 111.7l • 29 $9 i39.7 30.01 SA$.EO

55•1.79 27.31 259.19 13|.00 111.73 15 42 48 4181.8 30.01 290.89

II39.ll 27.30 3|3.54 138.00 111.79 • 2• 59 839.1, 30.01 _45.20
5181.79 27.31 219.1• |31.00 111.75 15 42 48 4_1.8 30.01 2SO.tl

DIFFERENTIAL _CTION_ NID-COI_•i[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD_ -.G037 TRA .8348 TC•-T.317E BAU 1.0451 SGT 5_40.7 84_ 630.8 8G3 L_S.2 ST 1188.9 SR 4ES.• l• 305.9

liD( .231,• NNA -.11_7 RC_ .4SHI_ FAU .0_40 _T -.T_S3 _M r -.7_77 RTF .9807 CRT -.91,14 CR• .58_ CiT -.7552

-.1149 F_A .777• FC_-_.O_OT _ 19I_S _ StT9.S _ .D779 RI• -.9•93 LSA 1271,.0 N_A 221.9 SIA 31.7

BO( .•S07 IRA *9307 K3 7.••4E tr_P -7_E _1 S£IS.S _ _10.7 THA 174._0 EL1 1251,.1 ELE 95.5 ALF 1_0.9•

LAUNCH DATE 9(P 18 1970

N[L IOCENTRI C CONIC

RL 130.•£ LAL -.00

liP 1M.4• LA9 1.01
IIC 1S•.•43 fell -l.17

PLAI_TOCI[M'll I C CONIC

C3 11.188 VI4L •.344

FLIGHT TIN( 1TT.O0 NIRIVAL DATE NAR 9 1971

DISTANCE 90|.81l

I.OL ••4.IT VL N.543 GAL .13 AZL 91.1£ HCA E_4.45 •lea

LGP 130.11 VP _7.1_4 GAP 9.87 AZP ••.Sl TAL 179.50 TAP

GP _0.57 ZAL 80.77 ZAP lSS.I• IT8 SO,DI ZA[ l_i.El ETE

LN(_ AZNTH INCH TIN[ L-i TINE INJ LAT

73.11 • 41, 49 111_.41 £S.S4

101.1l 13 S• • S14•.11 21._1

TS._l • 47 41 111_.41 21.14

101.12 1• 39 • Sl41.N ES.•I
110.00 1E 33 37 _141.13 1t,13

liD.0• 13 4l 11 3301.97 _.33

01FF1EIII[NT I AL ITIC_

TD( -.4J_MI 111& I.N TC_I-T.I•_O BAU 1.07_9

N0_ .t_04 N_4 *.1T78 _3 .4_kB FAU .05417

-.01_79 Fit4 .M54 FC_-f.•O00 I_P 111)49

IN)( .1133 liRA 1.0419 BC• 7._01S Flip -733

1_.4.D7 ECC .21141 IN( 1.1202

63.94 RCA 97.81 APO 15D.32
164.90 ZAC 12Z.69 (TC 2•1.48

V1 88.642

V2 54.949
CLP-195.93

DLA -_.8S RAIL 174.01 RAID 9547.4 V[L 11.114 PTH E.OI VHP •.759 DPA -1.95 RAP 255.54 ECC 1.1840

INJ _ INJ ST _ INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

341.71 18t.43 110.54 ID 7 12 5•3.4 26.00 338.•3

L_JS._ 199.45 110.37 IS 3E 19 3010.0 28.09 231,.13

3441.71 1_J.43 110.54 10 7 12 563.4 28.08 338.63

ItS.II 139.43 110.37 13 39 19 3030.0 20.09 tRY.13

279.4_ 1_!.11 119.88 14 55 19 5E4E.• _._4 L_.•5

141.09 1_7.98 101.71 17 17 38 470•.9 33.11 2•2.04

NID-¢OUmlE[X[CUTION ACCURACY ORBIT D[TENNINATION ACCURACY

8GT SL_S.T 84_ 9$S.S •_5 219.• ST 1018.4 M 409.• 98 303.2

RRT -.77_4RRF -.7731RTF .9373 CRT -.9132 CR• .3S23 CIT -.9•59
• GO S$SI.4RL_ .0171RI• -.9370 L•A 1100.9 NSA 271.8 $•A 31.3

841 5317.3 _ 387.1THA 174.82 EL1 1081.9 EL2 156.3 ALF 159.30

1145



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE 8(F 18 1970 FLIGHT TIM( 174.00

HELiO(ENTRIC CONIC DISTANCE 507.543

RL 1S0.$1 LAL -.DO LQt. 354.87 VL 2Q.338 GAL .De AZL 90.90 HCA 247.63 SMA

RP 108.47 LAP .$3 LOP 242.30 VP 37,080 GAP 10.17 AZP t9.tl TAL 177.94 TAP

RC 1SS.470 GL -8.D4 GP 19.59 ZAL 77.59 ZAP 156.51ET6 51,54 ZAE 126.50 ETE

PLANETOCENTRIC CONIC

C3 11.619 VI_L 8.410 OLA -$0.16 RAL ETR.E4 RAI) 6567.4 VEL 11.533 PTH E.01 VHP

LN_H AZNTH LNCH TIN( L-1 TIM( INJ LAT INJ LONG INJ RT AGC INJ AZMTH |NJ TIRE

79.11 10 38 58 1054.93 25.79 337.84 130.93 109.14 10 56 33

1OO.89 18 85 18 $774.80 23.80 273._E 13D.93 109.13 1S 11 33

79.11 10 88 58 1054.63 23.76 337.84 138.93 109.14 10 58 33

IOO.89 18 38 18 SIT4.U E3.80 tT$.R 130.93 109.13 15 11 33

110.00 12 32 37 984.4R 14.70 308.36 134.41 121.22 12 44 2

110.00 11 40 80 Sll3.1l 33.58 232.41 141.50 96.70 18 7 23

DIFFTRENTIAL CORItECTICI_ NIDoCOURRE EXECUTION ACCURACY

TO( -.$144 TRA 1.£114 TC3-$.9951BAU 1.08_4 $GT 5351.6 8GR _.$ $G$ E12.8

RDE .E2711tRA -.11_6RC$ .4173 FAU .034D4 RRT -.7547 RItF -.7483 RTF .9377

FD[ .8448 FRA .9003 FC3-2.5_45 BSP 17093 SG8 $385.4 R23 .0511 R13 -.9380

ROE .3879 MA 1.2523 8C5 7.0075 FSP -?09 SG1 5371,0 _82 393.8 THA 175.12

LAUNCH OAT[ SIP 18 1970 FLIGHT TIRE 176.00

HELIOCENTRIC CONIC DISTANCE §13.24.4

RL 150.82 LAL -.OOLOL 354.87 VL 26.L_1)3 GAL 1.D1 AZL 90.88 HCA 250.81 SNA

RP 108.Sl LAP .84 LOP E45.48 VP 37.037 GAP 10.40 AZP 89.78 TAL 176.38 TAP

RC 157.587 GL -5.14 GP 18.70 ZAL 74.4S ZAP 157.73 ETS 52.45 ZA[ 1Z6.37 £TE

PLAN[TO¢[J4TNIC CONIC

C8 1E.L_DI _ 5.484 DLA -E8.17 RAL 281.63 RAD 6567.5 V[L 11.558 PTH E.02 VHP

LI4r..H 4ZNTH LNCH TIME L-| TIM( |NJ LAT INJ LONG INJ RT ARC |NJ AZNTH |NJ TIRE

00.00 II SS LD9 84_.88 20.34 3L_.38 141,85 110.14 12 9 52

90.00 12 45 51 ll8.27 23.70 511.15 145.06 105.83 12 57 30

100.00 1E 17 1 783.01 18.16 515.44 140.01 115.48 12 _0 14

100.00 IS 7 0 5951.22 28.18 257.21 144._0 100.41 18 39 12

110.00 12 11 5E 787.1D 11.00 312,04 137.05 122.57 12 51 59

110.00 17 81 14 9110.81 34.08 226.03 145.01 95.0§ 18 46 49

01FFI[RENTIAL r..¢IU_CTIN NID-COURII[ EXECUTION ACCURACY

TD[ -.Jeei TIA 1.4187 TCS-i.Tiil BAU 1,1021 8GT 5409.5 _ $91.8 SG5 Z06.5

RD[ .IIS9 RRA -.lOIS RC8 .5115 FAU .05211 RRT -.7351 RRF -.TZ50 RTF .8585

• 1105 IrllA .Rl_HI FC5-2.2775 DIP 17288 _ 5441.7 R23 .0462 R15 -.9388

DO( .2018 IMIA 1.4551 Be5 1.7570 FSP -092 SGI 8427.0 SG2 51t.9 THA 178.38

ARRIVAL DATE NAR 11 1971

113.79 ECC .21482 INC .8982 Vl 19.842

85.57 RCA 97.25 APO 150.54 VZ 54.937

165.6E ZAC 121.88 _TC_.82.11 CLP-164.79

6.88D OPA -5.28 RAP 257.48 ECC 1.1914

PO C$T TIN INJ 2 LAT INJ 2 LONG

454.9 28.18 529.84

5174.7 26.19 285.91

454.9 28.18 329.84

5174.7 28.19 265.91

84.5 18.72 299.58

4595.1 54.18 223.21

CIRBIT DETERMINATION ACCURACY

ST 898.5 SR 397.4 SS 317.5

CRT -.7899 CR8 .1419 CST -.7152

LSA 977.0 NSA 327.2 SSA 29.9

ELI 955.5 EL2 229.2 ALF 159.46

ARRIVAL DATE MAR 13 1971

125.52 [CC .21767 IN(: .8825 Vl 29.642

87.19 RCA 98.85 Al_) 150.40 V2 54.925

166.28 ZAC 121.14 ETC 262.74 CLP-187.68

7.048 DPA -4.46 RAP 259.48 ECC 1.2009

PO CST TIN INJ 2 LAT INJ 2 LONG

282.7 22.90 514.85

99.3 25.75 505.5_

193.0 19.48 309.20

4952.2 29.33 248.59

187.2 15.22 505.48

4510.8 34.11 218.79

ORBIT DETERMINATION ACCURACY

ST 850.5 SR 387.4 SS 343.8

CRT -.58S8 CRS -.0501 CST -.7879

LSA 821.1 NSA 577.0 8SA 28.0

EL1 884.4 EL2 301.9 ALF 165.D2

LAUNCH DATE 8EP 18 1970 FLIGHT TIN( 178.00 ARRIVAL DATE MAR 15 1971

HELIOCENTRIC CONIC

RL 150.52 LAL -.DO

RP 108.54 LAP .46

R¢ 159.892 GL -5.48

PLAN[TOCENTRIC CONIC

¢5 12.925 Vl4L 5.595

LNCH AZNTH LN4:H TIM(

OO.00 10 58 35

IO.OO 14 e 8E

tOO.GO 11 51 25

100.00 15 58 25

110.00 12 9 47

110.00 17 58 81

OISTANCE 518.918

LO(. 554.67 VL 26.246 GAL 1.47 AZL 90.48 t'_A 253.99 SNA 125.25 ECC .22107 INC .4768 Vl 29.642

LOP 248.88 VP 36.994 GAP 10.80 AZP 89.87 TAL 174.60 TAP 68.79 RCA 96.00 APO 150.49 V2 34.913

GP 17.89 ZAL 71.58 ZAP 158.67 ET6 53.13 ZAE 126.42 [TE 166.84 ZAC 120.47 (TC 263.37 CLP-188.S6

OLA -28.24 RAL 284.88 RAO 8587.5 V[L 11.589 PTH 2.03 VHP 7.209 DPA -5.54 RAP 281.55 ECC 1.2127

L-I TIME |NJ LAT INJ LONG INJ RT AGC lNJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1104.98 15.98 337.32 143.55 114.88 11 17 O 505.0 17.22 330.14

5789.40 26.99 274.4E 147.74 98.91 15 44 41 5169.4 27.94 269.88

034.54 11.67 525.72 14E.48 117.64 12 7 O 534.5 15.48 516.78

5415.25 29.32 248.71 146.08 98.08 17 28 58 4815.3 29.88 239.94

878,7E 7.88 318.85 138,85 1E5.41 12 24 24 276.7 12.02 510.44

5045.85 34.18 220.94 148.39 90.04 19 20 38 4445.6 35.81 211.72

DIFFERENTIAL CONNECTIONS

TO( -.0188 TRA 1.829t TC3-6.4573 OAU 1.1158

ROE .EE81 RRA -.2155 RC3 .$459 FAU .03011

FOE .17£2 FllA 1.0048 FCS-E.OI70 BRP 17470

DO( .EEIR BRA 1.6456 BC5 6.4466 FSP -672

LAUNCH DATE 8EP 18 1970

HELIOCENTRIC CONIC

RL 150.82 LAL -.00

RP 108.58 LAP .E7

R¢ 181.784 GL -1.98

PLANETOCENTRIC COHIC

C5 18.790 Vl, IL 3.714

LOL 554.67 VL 28.204 GAL

LOP E51.84 VP _.952 GAP

RID-COURSE IX[CUT|ON ACCURACT _BZT OETERMZNATION ACCURACY

$GT 5459.8 8Gll 581.7 SG5 200,2 ST 880.3 SIR 378.5 SS 379.9

RRT -.7150 RRF -.7017 RTF .9388 CRT -.5555 CRS -.1622 CST -.8718

886 5490.5 R_3 .0582 R13 -.9391 LSA 948.0 NSA 599.8 8SA 26.0

$81 5475.5 8G2 405.5 THA 175.82 EL1 891.1EL2 352.0 ALF 170.26

FLIGHT TIRE 180.00

GP

DISTANCE 524.S_

1.95 AZL 90.28 HCA 257.17 SNA

11.14 AZP 89.94 TAL 173.23 TAP

17.17 ZAL 68.39 ZAP 159.94 ETS 54.2T ZAE 126.48 ETE

DLA -24.40 RAL. E87.94 RAO 8587.5 VEL 11.827 PTH 2.04 VHP

ARRIVAL DATE MAR 17 1971

LNCH AZMTH I.J_H TIME L-I TIME INJ LAT INJ _ INJ RT ASC INJ AZNTH

90.00 10 55 E7 1238.85 9.98 345.21 148.19 118.64

gO.O0 14 56 11 5_N_.64 27.80 844.74 151.55 95.16

100.00 11 59 54 1044.71 R.31 3L_J.M 145.50 118.82

100.00 1l 38 84 5335.09 Z1.78 848.84 151.70 92.92

110.0G 12 5 51 858.18 4.60 321.15 143.02 1E3.91

110.00 18 81 11 41)11.57 34.11 816.79 151.75 87.58

DIFFERENTIAL r,,,OItR_CTl_ MID-COURSE [XECUT|ON ACCURACY

1"01[ .151_I) TllA 1.1100 TC5-6.0117 6AU 1.1240 8GT 5505,9 _ 57E.3 SG5 195.9

RD( .1179 llA -.11t7 RC3 .5122 FAU .02817 RRT -.6988 RRF -.8791 RTF .9594

FDE .ERRS FllA 1.0555 FC3-1.7665 6DP 17852 SG_ 5555,5 R_3 .0511 R15 -.9596

ROE .£988 BRA 1.8141 6C3 6.0167 FSP -854 SG1 5520.5 882 410.5 THA 175.84

122.98 ECC .22476 IN( .2778 Vl 29.642

70.40 RCA 95.34 APO 150.62 V2 54.901

167.56 ZAC 119.85 ETC 264.00 CLP-169.47

7.382 OPA -6.51 RAP 263.63 ECC 1.2270

|NJ TIME PO CST TIN ZNJ 2 LAT INJ Z LONG

10 58 7 659.9 15.48 358.28

18 50 33 5062.8 28.30 258.10

11 55 ZO 444.7 12.10 323.23

18 7 17 4753.1 29.85 235.84

12 19 29 358.2 9.02 314.85

19 50 50 4392.4 55.40 207.62

CRBIT DETERNINATION ACCURACY

ST 971,9 SR 570.4 SS 409.6

CRT -.1059 CRS -.1583 C$T -.9509

LSA 1045.7 NSA 594.4 SSA 24.1

EL1 972,8 ELI 568.0 ALF 177.30
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (voL 5, 1970)

LAUNCH •ATIr SEP 11 t•T•

t_L |OCIrNTRIC CONIC

RL iS•.3• LAL -.00

RP 101.61 LAP .01

R¢ I•S.INIS GL -.37

PLANIr TocIrNTll 1C CGNIC

¢3 14. •_1 VHL 5.•S0

LNCH AZNTH LNCH T|N[

90.00 11 tO 43

90.00 13 34 10

100.00 11 25 17

1DO.DO 17 1£ 17

110.OO 11 30 8

119.00 11 54 M

FLIGHT TIN| 102.00

D|DTANC[ §$0.172

LQL $S4.lT VL H.1QO GAL 2.4a AZL 90.08 HCA ZO0.$4 8NA

LOP tSS.Ol VP H.D|O GAP 11.40 AZP 89.99 TAb 171,65 TAP

GP 16.$1 ZAb $5.40 ZAP Sl0.1M ETJ SS.$9 ZAE 126.49 [TE

ARRIVAL DATE MAR 11 1971

1_.7E ECC .Z£878 INC .•831 V| L_.441r

71.99 8CA IM.6S APO 15•.7• V8 34.al)0

117.83 ZAC 111.E7 ETC El4.13 CLP-170.$4

DLA -I_.M RAb L_O.8S DAD _J17.1 1_L 11.471PTN £.OS VHP 7.117 DPA -T.$9 RAP L_JS.7• ECC 1.£431

L-| T|N[ [NJ LAT |NJ L_NG |NJ RT ADC |NJ AD_DTH |NJ T|N[ PO CDT T|N |NJ • LAT |NJ • LONG

1348.$d I.I1 $|1.41 149.14 117.10 10 43 11 74•.5 10.•S 544.t•

$SIS.IO 18.18 t11.13 191.17 _.38 17 ? 11 41_$.9 £•.11 t$t.41

111.11 S.lS 33S.tl 140.94 119.40 11 44 17 140.1 9.04 31_1.11

SL_).SS 19.09 L_7.1t SiS.rE 90.44 11 40 7 44Hm.S tD.13 m.13

SlNJD.03 1.71 _$.18 144J.81 114.1S 1£ 11 _ 434.0 1.19 319.O8

4040.40 39.93 EtI.N Ill.O| OS.N L_D 17 tS 4341.4 3e.Od ZO4.£7
• IFTENENTI AL Gsnm;CTiOI8

TOE .tTTD TRA t.Olqm TCS-D._$ BAU 1.11116

.t3rJ RIIA -.8400 RC8 .8839 FALl .0e_J0

F_ .8719 FllA 1.0049 IRC9-1.9981 W 180_

BeE ._JZO _ £.0045 IK_ 9.744_ Flip -449

N|D-CQURKEXECUTION ACCURACY GRBIT D£TERNINATION ACCURACY

8GT S||9.T IN_ Sil4.J 813 117.S ST 10191.4 18 30S.0 88 437.5

lit -.0714NNF -._ RTF .9411 CRT .Dl_3 CR8 -._3S ¢•T -.9131

961 99_Nt.8818_ .0849 N13 -.941E LEA 1171.3 NDA _1.S I_A 1_.4

811SS_0.9 998 4SA.S THA 17J.93 EL1 1091.7 _ _J4.1AU r 1._1

FLIGHT TIN| 184.00 ANRIVAL •ATE NAR £1 1971

0IOTANC_ S_9.7_J

t.D0 AZL 80.80 14CA 8q_.SE 8NA

11.81 AZP 00.01 TAL 170.01 TAP

LA_IKI4 •A1T IEF 111 |915)

1_P.41 ECC ._O0 INC .1041 VI ZO.448

Y_.58 RCA L$.I_ APO lSl.OO V_ 34.880
IM.L_J ZAC 119.73 ETC _JS.L_J CLP-171.91

04F_ IOCENTNI C C_DIC

I_ 190._t LAL -.O0 M_ 314.t7 VL mJ.119 GAL

lip 100.13 LAP -.11 L_P 898.19 VP 91.g_0 GAP

IK 19S._IIt 641 ._ 64P 19.81 Z_L _.71 ZJMP 1t1.M ET8 S7.10 _J_ 1_.11 [11[
PLAI_TOCENTN IC COMIC

C3 le.0111 VHL 4.004 DL4 -10.17 IML 193.91 _ J817.$ _ 11._t_ PTN 8.07 VHP

LJeCH AZNTH LNCH TINE L-I Ti_ INJ LAT INJ L_NG INJ lit ADC lNJ A_4714

DO.O• 10 10 819 144_.40 8._ 890.74 I_.L_F 118.11

DO.DO 11 I N SMO.4O N.N tN.8o SN._O 00.El

IOO.OO 11 17 3NI SB.N £.IM _10.04 191.S9 119._

IOO.OO 17 48 1 ti.N N.N 134.15 IN.g8 N.4S

110.OO 11 N 9 lt0_.0g -1._J _8.M 19.48 11d.17

110.OO 18 N 1 4_1£.14 SD.N tt0.N SN.M 85.91
Di_IAL _CmlDCT|M

o44J4 1111 I._4_19

leDE .L_JO _ -.LqJS9

I_E .81NlO FRA 1.1459

BOE .Sm_ _A £.3333

TCD-S._M_OJ BAU 1.1410

NC_ .8900 FAU .C_48

IrC$-1._1 _ 18001

BC8 $._Lq_ FDP -919

Nl_ FJECUTICN A_J:IJIIACY

96T S_MMJ.I Nit 914.7 11_9 181.7

NIT -._NII W -.1900 RlY .140_

868 94114.1 _ .0801 ItS -.9410

811S9|NO.9 8C_ 417.1 THA 179.£$

T.T_4 OPA -8.17 RAP L_7.17 ECC 1._1131

INJ TIN| PO CDT TIN INJ £ LAT INJ _

18 34 I_J 843.4 7.3• 8SO.OS

17 38 43 4_.4 P_.04 _49.14

11 SO 8 11_.3 6.11 8•_.411

11 9 0 4018.1 D.3t 1_3.SO

18 14 11 SOS._ 3.41 381.11

L_041 93 431E.1 _.49 tO1.93

CD_ITD[TImNINATION ACCURACY

ST IP_J8.1 18 3S7.1 _ 4T•.S

C_T .10_4 C_ -.87J0 C•T -.N

1854.8 _ 3SO._ 881 _1.O

ELl 1E50.3 ELI_ 350.0 ALl= 3.S1

LAUNCH •ATIr 8EP 19 1171

i_L IOCIrNT•IC CONIC

• t lS•.31 LAL -.00

• P 100.18 LAP -.tl

NC 1t7.98S GL 1.93

PLANETQC•NY• 1C CGNIC

C3 17.441 K 4.171

LNCH AZNTN LNCH TIN(

• 0.00 10 • 39

O0.O0 1_ 3S •

100.OO 11 11 $4

100.OO 18 I

110.OO 11 _J •

110.OO 19 48 33

FLIGHT TIME 18_,00 ARriVAL DATE NAN _3 1971

O||TAIK[ 141.904

LG¢ 3S4.17 VL 11.073 _L 3.$4 AZL 0_.71 14CA _14.01 IH4A 11_._0 ECC .93770 IlK .1139 VS Lq).Mlr

LQP 111.31 VP 31._ GAP 11._9 AZP 90.01 TAL 1_J.49 TAP 79.17 RCA 99.19 APO 191.11 V• _4.019

GP 15.39 ZAb 10.04 ZAP 118.79 ET9 99.01 ZAI[ ll_l.$E ETE 118.99 ZAC SlD.L_ [TC SO$.09 CLP-178.O•

OLA -19.40 8AL 191.19 RA0 @$17.T M[L tl.788 PTH 8.08 VHP 7.17D DPA -0.97 |AP £70.10 ECC 1._971

L-| TIN( |NJ LAT INJ LGNG INJ tT AK INJ AZNTH INJ TIN| P• C_T TIN INJ t LAT INJ • LONG

lS91.43 .88 S.SS 1S9.91 118.91 10 _8 8 11_.4 4.SO 354.110

$479.01 I_.E1 E|3._4 IM.19 88.47 19 I 87 4879.1 17.77 •44.71

1_0S.17 -.41 $44.41 IS4.00 119.09 11 38 40 709.0 3.5• 337.10

9177.77 L_.74 t11.11 14_.11 SO.81 19 94 SE 4977.1 £8.99 •1_.38

11_.13 -3._ 991_.41 199.8£ 114.01 18 18 _0 573.9 .01 SL_.£1

4ODd. SO 33.47 LM_g.N 101.1_ 8_.$9 21 4 11 4ED•.O 3E.O8 11_.33
OIFFLIf_TIAL CCm_CTICNJ Ni0-(CIIII[ EX[CUT|CII ACCURACY

TI_ .1OS8 TRA t.STgl TC3-4.11_O _ 1.1491 8GT $1|8.7 _ $48.1 81_ 17S.9

RDE .1416 liRA -.L_O_ RC3 .ffl1 FAU .0_04 liT -._71 g -.ilt1 RTF .9411

FI_ .3_O7 FRA 1.1117 FC3-1.1L_I _ 18101 _ $94S.1 E .01_J ItS8 -.IMJ17

WE .ODE8 BRA •.SOOT K3 4.9170 FDP -$99 811 S_L_.9 81_ 419.0 THA 17_.44

LAUNCH DATE 8[P 10 1170 FLXGHT T|M[ 188.00

14F_IOCENTRIC CGNIC DISTANCE $40.778

III. 190.38 LAL -.00 _ 314.17 VII. I_.0_0 GAL 4.19 AZL IHJ.$t 14CA E_.N 9NA 181.95 ECC ._4988

leP 1N.71 LAP -.48 lOP INI4.93 VP SO.798 f_4im 18._t AZ1P I0,00 TAL 141.90 TAP _1.75 8CA 9£.33

RC 170.OJS G_ t.19 GP 14.N ZAL $7.49 ZAP 1_J.97 [T9 00.79 ZAE IL_J.58 [T[ 110.00 ZAC 117.74
PLANETOC[NTN|C CONIC

C3 tO.073 _ 4.348 DLA -17.1_ IL4L 890.410 IL40 9907.1 _ 11.031 PTt4 8.10 VHP O.J_D_ DPA -9.48
LNCH AZMT14 LNCH TIME L-I TIN| INJ LAT INJ L_NG XNJ lit ADC INJ AZNTH INJ TIN| P• CST TIN

0•.DO • 14 SO 1080.81 -1.75 $.N 158.83 110.L_ 10 _J 39 1009.3

00.OO 17 0 SO $441.11 N.1O 8M.97 I0S.SO 17.N 18 31 19 4041.E

100.00 11 7 37 1810.TT -8.N _i0.g_ 131,19 119.74 11 30 37 710.0

100.00 18 SO IS $144.8_ tS.l_ 888.17 119.SO .8S.SO 19 SO 17 4144.0
110.00 11 18 44 1880.48 -0.1£ 989.8_ 1_J.11 1£$._0 18 18 L_ J30.4

110.00 •0 9 99 40N.M 1_._4 _.47 IN.N 11.94 Et 24 14 4818.9

DI_IAL ¢_IIKCVi_N8 NID-Q)INm_ [)_oMrYloN ACCURACY

• 0[ .7_0 m_ 8.NJ0 TC_-4.9OY| BAU 1.1101 8roT 9447.1 86R 990.$ 1_8 I_O.E

.8409 m -.NS_ I¢S .tOgS FAU .o_om NNT -.1181 IIW -.SO4• RTF ._4tS
irO( .4SLY P1LA |.L"J410 FC3 -.NTi _P 1D_19 g Hl_.§ _ .0134 R13 -.94•1

DOE .8ODe MA t.0371 BC3 4.5117 IrDP -591 SGI 54151.9 1_2 4L_D.D THA 170.19

CI|BIT DETERMINATION ACCURACY

ST 1403.S M 311.0 13 SO1.0

CRT .£801CRI -.419£ C•T -.98194

I_A 1491.1N81 340.1 ••A 11.7

EL1 1407.4 EL• 339.1 ALF 4.3•

AI_IVAL OAT[ NAN •S 1971

INC .4794 Vl L_.44£

APO 151.57 V• 34.89•
ETC L_6.52 CLP-171.•|

RAP •7E.43 ECC 1.313•

INJ • LAT INJ • LONG

£.04 3_ .37

£7.4• P.41.08

.•O 341.1tl

EO.t7 919.99

-1._9 3L_.•3

31.71 117.58

CI_IT DET[NNINATION ACCURACY
ST 1555.4 M _bI•.4 •• 5£7.3

CRT .3553 CR8 -.4505 C3T -.995•

LSA 1441.S NBA 3•5.7 $3A 10.1

ELl 1510.4 EL£ 3£_.8 ALF 4.?$

lUT



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE 8EP 18 1970

HELIOCENTRIC CONIC

RL 190.88 LAL -.D0

9P 108.74 LAP -.IS

RC 17t.041 GL 9.77

PLANETOCENT• l C CONIC

C8 80.998 VtSL 4.971

LNCH AZMTH LNCH TIH[

940.00 9 St It

90.OO 17 Eli 41

1DO.DO 11 4 IS

IOQ.O0 18 34 tt

11Q.00 11 91 99

110.00 _D 8S 14

FLIGHT TIM( 190.00 ARRIVAL DATE MAR £T 1971

DISTANCE 99E.£14

LOL 354.67 VL 25.987 GAL 4.74 AZL 8D.SS HCA 271.D$ •HA 121.71 (CO .24842 INC .6457 Vl 29.842

LOP 287.70 YP 96.790 SAP 15.04 AZP 89.96 TAb 115.52 TAP 78.34 RCA 91.47 APO 151.94 VZ 94 .BID

GP 14.40 ZAL 9S.D8 ZAP lidS.55 (TS G8.92 ZA[ 121.$2 (T[ 169.99 ZAC 117.28 ETC 267.14 CLP-173.TS

DLA -16.55 RAL _DI.D2 RAID tSQ7.e VEL 11.951PTH 2.12 VHP 8.449 DPA -10.D1 RAP 274.70 ECC |.3449

L-S TIME |NJ LAT |NJ LONG INJ RT ASC |NJ A2NTH INJ TIME PO CET TIN INJ 2 LAT INJ 2 LONG
lqMM.05 -4.11 10,18 lit.E8 118.05 10 _Q 81 1084.1 -.38 3.54

5411.15 80.08 845.58 188.18 81.89 18 $5 $2 4811.1 2T.ZO E39.IE

1451.70 -5.58 598.45 181,SS 110.45 11 88 99 851.7 -1.42 343.98

9118.71 29.44 888.74 188.88 84.57 80 18 40 4918.7 28.31 119.10

151[)Z.SO -8.4• 53•o81 11•.84 183.84 18 13 48 70£.9 -4.09 33£.93

4140.•3 55.05 80S.Oe IINI.4S 8Q.75 21 45 55 4840.8 51.42 1INS.E3

DIFFER(NTIAL _CTION8 NID-C(XJ21E EXECUTION ACCURACY OR•IT DETERNINATION ACCURACY

TD( .tSBO TNA 3.1_ TC3-4.1104 BAU 1.1588 8ST $471.1 8GR SL_.S 845 144.7 8T 14••.7 SR 541.4 89 550.0

ROE .ties RRA -.LqNW RC3 .1711FAU .01010 RRT -.SIH|I W -.$771RTF .9438 CRT .4040 CRS -.4794 CST -.9995

FOE .44•9 FItA I.EMMJ FC3 *.?•E3 B_P 183ES _ S41•§.S IU_ .010e R15 **SM57 LSA 17•1.8 N&A 518.• 88A 17.7

BOE .9734 liRA 5.1589 Bc$ 4.114E FSP -585 841 S879.• _ 480.• THA 176.8D ELI 1709.5 ELE 311.1 ALF 4.81

LAUNCH DATE IN[P 10 1•70 FLIGHT TIME 1•2.00 ARRIVAL DATE NAR L_ 1971

HELIGCENTRIC C_NIC DI•TANCE 557.801

RL 190.81 LAL -.00 LGL 594.87 VL 85.949 GAL S.38 AZL 80.19 HCA 878.18 8HA 181.4• ECC .89444 INC .8928 Vl 19.e42
RP IM.77 LAP -.•S LOP tTO.INI VP 54.718 GAP |3.4• AZP 89.•1TAL 133.79 TAP ' ?•.94 RCA 90.98 APO lIE.S? V2 34.841

RC 174.080 GL 4.5• GP 11.•t) ZAL 58.7• tAP 189.02 [T3 89.34 ZN[ 188.91ET[ 161.88 ZAC 118.83 ETC 287.79 CLP-174.99
PLAN[TOCI_IC C_IC

C3 L"J.18• _ 4.•09 DLA -1S.84 RAL 503.1_ RAID 3_17.• VEL 18.081 pTH 8.13 VHP 3.705 DPA -10.48 RAP E78.••

I.NCH AZNTH INCH TIN[ L-I TIME INJ LAT INJ I.CNG INJ RT AEC INJ AZNTH INJ TIN[ PO C$T TIM INJ 2 LAT

IO.O0 • 40 15 1751.00 -8.4£ 14,1• 149.•5 t17.44 10 18 11 1111.1 -2.47

90.00 17 44 _H) 9_7.71 t7.93 IM,3.M 178.58 83.19 19 14 27 4787.7 El.•7

100.00 11 I $8 181•.43 -7.33 3SI,Im 134.99 118.99 11 87 17 •19.4 -5.71

100.00 1• 14 1• 50iM.•O L_.SO I_S.£8 ITZ,43 85.01 80 5• 18 441NI.8 E0.14
110.00 11 51 4£ 1_.14 -10,75 _J8.50 183.10 122.81 18 14 85 741.8 -8.57

110.00 ZO 41 5 4887.11 38.90 tO4.01 171.84 80,11 E8 1 50 48ET.E 51.19

DI_TIAL CCENKCTICN8 NIO-C(_JlRDI[ (XI[CUTION ACCURACY

TOE 1.1101 11A 3.4191TC)-5._87 BAU 1.1S51 8£T 3490.7 _ $13.1 845 IS•.4

NO( .£•S• _ *.5018 RC3 .1407 FAU .01794 RRT -.51KW RNF -,913£ RTF .044•

to( .4810 FRA S.$L'JS FCS -.•544 Blip 1•434 SG8 S714.0RL_ .008S R15 -.8410

SO( 1.1422 BRA S.4LqlO 3CS 5.78•? Flip -548 841 98•8.8 $48 41•.8 THA 178.97

ECC 1.3808

INJ 2 LONG
7.91

258.13

34•.61
818.89

5_.14

1•5.2S

CmB|T O(TEJ_N|NATI_4 ACCURACY

8T 1854.1 8_ $38..9 88 970.2

CRT .4450 ¢R8 -.4•e5 C8T -.9977

LSA 1•E8.4 NSA $01.8 88A 18.8

ELI 1&40.5 [bE $00.7 ALF 4.77

LAUNCH DATE 8EP 18 1870 FLIGHT TIME 1•4.0D ARRIVAL DATE MAR 31 1971

HI[LIOCENTRIC CONIC

RL 150.38 LAL -.OO

NP 108.78 LAP -1.03

RC 178.059 GL 5.81

PLAN[TOCENTRIC CONIC

C3 25.818 VHL 5.041

LNCH AZNTH LNCH TIM[

90.00 8 48 18

90.00 18 5 48

100.00 11 0 10

1DO.D0 1• 52 51

110.00 11 91 4_

110.00 20 97 30

LO_ 354.87 VL
LOP 274.03 VP

GW 15.11ZAL

DISTANCE S82.985

2S.J04 SAL 8.07 AZL 88._8 NCA 878.58 J44A 181.22 ECC .18100 INC 1.0422 V1 29.842

34.879 GAP 13.•4 AZP 88.85 TAL 138.18 TAP 81.54 RCA 8•.98 APe 198.08 V2 34.833

SO.S2 ZAP 169.88 ET8 34.05 2&( 1E8.49 [T( lit.re ZAC 116.40 ETC tii.4E CLP-175.43

DLA -14.05 RAL 30S.2• 8AO 1588.D VI[L 12,184 PTH t.17 VISP 8.•85 DPA -10.84 RAP 270.30 ECC 1.4£19

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CET TIM INJ 2 LAT INJ 2 LONG
1•tt,8• -8.$4 18.03 139.11 117.10 10 10 5• 182E.9 -4.84 11.31

$370,1D E7o88 t4S.40 178,05 84,$8 1• 53 19 4770.1 28.77 234,8•

1584.44 -9.76 5S•.8S 111.47 118.40 11 86 55 •84.4 -5.89 895.20

9085.7• E1).1• t14.10 17S.07 83.81 20 ST 1• 4485.8 E7.es 215.99

148t.J0 -1E.•1 348.76 IM.80 181.•5 18 15 80 BEt.• -8.80 359.29

4818,09 3E.?• t03.57 175.84 7•.TS 88 17 48 4818.1 51.05 liM.39

DIFFERENTIAL C_RI_CTION8 NID-COUIIS_ [X_CUTICN ACCURACY ClefT DETENNINATION ACCUIIACY

TO( 1.2•73 TRA $.7119 TC3-9.5590 8AU 1,1118 8GT STOS.3 8GIt !JO_.D $85 194.5 ST 1997.9 MI 331.8 8_ 588.1

ROE .2797 ItRA -.$811 RC3 .IE81FAU .019_H_ RRT -.180• RRF -,S3_5 8TF .9489 CRT .4738 CR8 -.9142 CeT -.•985

FeE .3199 FNA 1.3871FC3 -.531NI 31k• 1•53• _ _7_7.3 _ .0047 RI5 -.IMiS LSA £090.0 NEA E1)1.9 88A 14.0

BIDE 1.3189 MA $.TSM •C$ 3.8814 FSP -SID 881 9718.3 _ 417.5 THA 177.14 EL1 19&4.0 EL8 2•1.2 ALF 4.69

LAUNCH DATE 8[P 18 19_0 FLIGHT TIN[ I_N_.O0 AlU_IVAL DATE APt Z 1971

H_LIOCENTRIC CONIC DISTANCE 588.17_

RL 1_0.51 LAL -.00 LOL $94.81 VL t$.0•5 GAL 8.7• AZL M.77 J,tCA 881.58 8NA l_O.fl ECC .E8811 INC 1.8348 Vl 29.642
RP 108.88 LAP -1.21 LOP 277.1• VIP 34.338 GAP 14.47 AZP 89.73 TAL I_0.(_4 TAP 85.16 RCA 88.99 APO 195.43 V2 34.825

RC 170.034 GL 9.89 GP 13.88 ZAL 48.17 tAP 114.14 ET3 70.99 ZAE IL_.4S ETE 170.19 ZAC 119.•7 ETC 28•.09 CLP-17S.E7
PLANETOCENTItlC CONIC

C$ 28.476 Vt4L 9.558 DLA -18.•1 RAIL _O?.E3 RAiD 35tdj,1 VI[L 1_.841 PTH 8._0 VHp •,887 DPA -11.19 RAP 281.81

LNCH AZNTH t,.NCH TIN[ L-I TINE INJ bAT INJ LONG INJ 8T AS(: INJ AZNTH INJ TIN[ PO CIT TIN INJ E LAT

gO.O0 • 44 14 1817.•5 -10.54 81.77 1_.31 118.45 10 15 48 1288.0 -6.90

90.00 18 21 It 5357.85 E7,74 _4,S0 179.43 34.07 1• SO 40 4797.8 _e.83

100.00 10 9• S5 1347.D• -11,70 3,4£ 171,_ 117.8_ 1| _ _ 1047.1 -7,•7

100.00 19 49 E4 SO73.7E 2t).11 L_5,44 I_D._O 88.87 81 15 $8 dl473.7 E7,81
110.00 11 5E 4 1400.$5 -14.94 548.94 170.15 181.10 18 18 45 880.9 -1D,73

110.00 81 1_ 45 4815,05 5£,75 L_8.9• 173.8_ 7_.54 _£ 58 Se 4815.1 50.J4

DIFFERENTIAL C(mNKCTION8 NIO-COUIUi_ [XI[CUTIOi ACCURACY
TO( 1.4840 111A 4.0440 TCS-5.DlID BAU 1.1470 8ST 9719.8 8DR 493.1 843 14•.8

.IdHM NIL4 -.5511 tiC5 .1095 FAU .01445 I_T -,_d18 RRF -.5205 RTF .1485

FeE .9101 FRA 1.4104 FC5 -.45•| Blip 18•es _ $7_8.4 R_3 .00S8 815 -.•484

90( 1.4•98 MA 4.0195 BC3 3.0150 FSP *$15 SGI 5781.4 SG2 414.E THA 177.51

ECC 1.4898

INJ 2 LONG

14.97
8_4,01

318.8•

214.87

342.39

114,£8

QRBIT D(TERNINATION ACCURACY

ST Lq)48.9 M 387.1 88 405.9

CRT .41)94 CRe -.$505 CET -.J990

LSA 8181.9 NSA EEl.8 SEA 15.3

ELI E07S.S ELE E82.S ALF 4.60

1688



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH OATE 8EP 18 18T0 FLIGHT TIN( 191.00

HELIOCENTRIC CONIC DISTANCE 573.337

RL 114.$8 LAL -.00 LOt. 554,67 VL 25,822 GAL 7,55 AZL U,S7 ttCA tit,S9 814A

RP 108,84 LAP -1.58 LOP 280,31 VP 34,I03 GAP 11,41 AZP 89,91 TAL 159.11 TAP

RC I80,OOt GL 8.52 GP 12.83 ZAL 49.95 ZAP IN.TO [TJ 74.Z5 ZN[ ltl.41 ET[
PLANIr TOCIrNTI I C CONIC

C5 $1.755 VttL S._R DLA -11.97 RAL 304.01 RAD 154_.3 _q[L |t.379 PTH 2.23 VHP
LNCH AZNTH LNCN TIN( L-| TIN[ INJ L.AT

90.00 9 41 48 l_JO._O -11.41

90.00 18 5T 51 SS49.T$ 27.N

100.00 I• 58 • 1TOT.E4 -15.65

100.00 tO 4 53 S097.94 •9.M

11•.00 11 St 34 1S_J.e4 -19.91

lID.DO 81 89 47 4811.71 32.71

O I FFI[I_NTI AL _CTIN

TOE 1.8535 1WA 4._1_7 TC3-2.9142 BAU 1.1_5

ROE .L_)90 89A -,3434J _ ,ODe7 IrAU ,41301

FOE .S8i_ FRA 1.4SU FC3 -.3947 B_P 18804

DO( 1.Se04 BRA 4._71 K$ •.MS• FSP -S01

LAUNCH DATE Id[P 18 19T0

HELIOCENTRIC CONIC

ARRIVAL DATE APR 4 1971

IZ0.75 [CC .2799T INC 1.1315 Vl L'g.442

84.7D RCA 87.45 APO 154.•1 V2 34.R18

IT0.39 ZAC 119.59 WTC 1_RR.R7 CLP-177.1 j'

• .I13 DPA -11.3• RAP 2113.83 Ircc 1.52£T
INJ LONG INJ RT AIC INJ AZMTH INJ TIN[ PO CIT TIN INJ 2 LAT INJ 2 LONG

25,41 171.14 115._J 10 15 11 155•.6 -8.D5 18.S4

Z43.43 192,•t 95.7• ZO I 4• 4T48.8 _S.53 239.49

9.95 17S.S1 119.95 11 89 _ 1107.8 -8.84 .SO

n$._ 188.74 _.95 21 _ 41 4497.8 27.73 £14.45

394 1• 1/_.M 1_D.19 12 1• 13 •39.9 -1E.77 349.45

L_E.80 181.07 ?9.49 •• 49 38 4•11.7 $0.82 104.13

NI•-COURR[ [_CUTION ACCURACY ORBIT DETENNINATION ACCURACY

8GT $7£0.1 _ 480.4 8G3 144.4 ST 2108.1 M 32•.3 55 RID.t

RRT -.St07 _RF -.N ITF .9904 CRT .5413 CRI -.$449 CST -.ms

8Ga 5740,• m ,0040 113 -.•304 LOA I_i0,8 NOA 274,4 55A 14.7

891 S?•S,9 8C_ 409,7 ?HA 177,48 EL1 2174,7 EL ID 174.2 ALF 4.50

FLIGHT TIN( EO0.O0 ARRIVAL DATE APR R 1971

DISTANCE $71.409

RL 150.52 LAL -.00 LOt. 394.9T VL •S.?l_ GAL •.37 AZL 1_.SI NCA rJJO.15 M4A lZ0.53 ECC .1_8452 INC 1.I398

RP 109.94J LAP -1.39 LOP •I3.$£ VP 34._ GAP 19.59 AZP I39.47 TAL 157.G0 TAP 84.45 RCA 89._4 APO 194.83

RC 181.854 GL 7.C_ GP 1•.M ZAL 44.85 ZAP 197._0 [TS 77.80 lIE 1L_S.3S ETE 170.I1 ZAC 115.14 ETC 27•.L_
P_ANETOCENTII I C CONIC

C5 55.$44 VtCL S.IG_ DLA -10.111 RAL 514.78 RAD 4_1_.4 VEL 12.547 PTH £.47 VtSP •.997 DPA -11.$9 RAP P_4._4

LNCH AZNTH LNCH TIN( L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE Fro CIT TIN INJ • LAT
DO.DO 9 41 33 _11.89 -14.17 _._ 1_._ 114.71 14 19 4 1411.1 -14.71

90.00 18 54 L_ $_46.00 Lr_,li4 •43,99 184.39 43.M _ 41 27 4?49,• _,49

100.OO 10 57 _ 1_.£? -15.45 14.57 179.04 115._ 11 _ St 11_.5 -11 .
100.00 _0 1• • _.04 89.04 _•.N 1_J.17 O•.S• •1 45 _S 44_S.• •1.71

110.OO 11 35 1I 1_1._ -11. 7S 319.89 177.41 I14.14 14 14 48 891.5 -14. 7_

110.O0 25 _• 47 481!1.74 3£.74 _03.04 1I§.49 ?•.S? •3 • 1 4413.7 30.•S
DIFY_N_NT IAL

TOE t .8431

NO_ .31LT

BO_ 1.8715

Vl 89.1k82

V2 $4.•12

CLP-177.•8

CONN_¢TIM

TRA 4.7409 TC)-£.3790 BAU 1.1_0_

RNA -.3999 ItC5 .077S FAU .01191

IrRA 1.300• FC3 -.I_IL_ BOP 18954

891 4.7541 K3 •.379£ FSP -499

NID-4;0UIItl_ EXECUTION ACCURACY

SiT t719.9 8GIt 4_.9 84;3 134.7

RNT -.49 IIMF -.MOT II11 .9527

SC,8 9738.7 IU_ .0034 R13 -.9527

_1 S744.4 SG_ 404.1 ?HA 177.61

ECC 1.5850

INJ •

• 55.18

1.4S

• 14.35

348.48

184 .£8

GRBIT DETERNINATION ACCURACY

8T I_SS.9 lilt 317.5 $I 1_1.2

CRT .541• CRI -.St•• COT -.IHH)5

bOA •34•.• i4$A 24_.3 88A 14.1

ELI 2262.5 ELZ 21_.2 ALF 4.42

LAUNCH DATE 5EP 18 INTO

HELIOCENTRIC CONIC

IL 154.32 I._L -.O0

8P 104.87 LAP -1.71

RC 185.891 G_ Y.4S

PLANETOC_NTRIC CONIC

C3 99.803 _ 9.517

LNCH AZNTN LIKN TIN[

9O.OO 8 44 45

90.00 19 9 •

100.00 1• S? O

1DO.DO 8O 58 10

110.00 11 $4 7

110.O0 21 91 48

FLIGHT TIN[ £•2.00 ARRIVAL BATE APR I 1871

DISTANCE 983.3_0

LOL 394.97 VL •3.745 GAL 9.44 AZL 08.19 NCA 844.•1 GHA

LOP E8tJ.G8 VP _4.33t| GAP 19.1_ AZP 89.51 TAL 139.18 TAP

GP It.ST 2AL 45.19 ZAP 197.S9 ETE 81.N Z/dE 1L_.•7 ETE

1_0.31 ECC .IDSD1 INC 1.8472 vl 2D.542

84.13 ICA 84.9S APO lS$.97 V2 $4.8•5

170.•3 ZAC 114.75 [TC £T•.OO CLP-178.84

DLA -10.0_ RAL 512.59 RiO 9919.| N(L It.ill PTH E.31VtCp 1•.391DPA -11.99 RAP 288.59 ECC I.ISR7

L-I TIM[ INJ LAT INJ _ INJ IT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ • LONG

N.S? -lS.ll 3E.SO II_.E3 115.80 1• IS 14 liil.i -11.48 £$.43

$345.90 21.N •43.92 IH.TI 93.H •• 31 I 4741.• 16.48 239.18

1_.13 -1Y._ 13.79 1_._$ 114.41 11 •Y 51 1_3.1 -13.58 8.T3

SO_7._S 1_.05 •I_.IHI 11_.|9 9•.lkJ 41H 46 4447.7 _T.T3 t14.44

1_44.M -_n.48 3S9.d_J 180.05 117.19J 1• •1 3E 1044.7 -18.38 351.51

4819.84 . 34.N _.43 IN.91 79.79 23 12 7 4118.9 31.04 194.55

DIFFEI_NTIAL CCm_CTIQN8 NID-C.C_,q_ EXECUTION ACCURACy

31_ t.0440 TRA 5.111_ TCI-t.OLIO I_U 1.1171 SIT 5714.7 MR 411_.4 sis 135.|

RDE .SODS IRA -.NO? RC3 .0_40 FAU .OIOL_ RRT -.47_ F_F -.4S93 RTF .ill•

FOE .858J_ FRA 1._ F¢3 -.1_•3 BOP 19119 _ t73£.5 R_ .O0_s R13 -.955£

DO( t.OCHI9 BItA 3.1515 BC5 8.0940 FSP -477 sis 9718.7 ll_ _97.S ?HA 177.95

LAUNCH •AT( S(P 18 1470 FLIGHT TIN( 204.00

HELIOCENTRIC CONIC •IITANC_ _,llt

19.31 _ -._ _ 3_.97 _ _._ G_ 10.17 _L 87.95 _ _9.19

RP SCMI.OO LAp -I.87 L_P L_m.IS VP _J.S04 GAP 19.•1 AZP J_.1_ TAL 1_4.9• TAP

RC 183,011 GL 7.83 GP 1•.11 ZAL 41.58 ZAP 197.88 [TS 09.80 ZNE 1_1.1• ETE
PLA/_TOCI_TR IC C_MIC

C5 44.M1 K 1./_4 •LA 4.11 RAL 31I.N NNO N.7 VEL It.IN PTH t.3S H

LNCH AZWTN LNCH TIN[ L-I TINE INJ LAT INJ LGNG INJ ST ARC INJ AZMTH

90.00 9 40 11 1189.17 -17.33 ,_lS.N IN.?• 111.?5

90.00 18 10 _5 $$413._.13 _.lMI •43.90 105.18 83.79

too.DO 10 57 t 10_.89 -19._ 17.14 189._ 115.80

100.00 tO 44 _4 S011_.4S 89.09 I_J.SS 11_.99 81_.1_

110._ 11 39 • 11.89 -_.11 1._1 lsi.41 119.79
110.00 I_ • g4 4•4_,I0 _,l_ •04,0_ lg_,_L_ •0,13

DIFFENL_TIAL C.ONIECTIGN8 Nl_ _CUTION ACCURACY
TOE !.!914 lrMA 1._03 TCt-I.OL_4 JAU 1.0_M SiT STOM.$ _ 457.0 Sis 1_0.•

RDE .3418 _ -,liMIT RC_ .OSII FAU .0099_ lit -.491t lIE r -,4_14 RTF .•STI
IrDE .8974 IrMA 1._._ FC3 -.1710 BRP 191S• _ STE_. I_ I_ .00_1 It13 -.•ST8

ODE _.£771_ flNA 3.93£9 B¢3 1.8_ FIP -4M Sil 970_.9 $G_ _1_.7 THA 178.•1

ORBIT DI[TI[RNINATION ACCURACY

ST 2553.2 89 512.3 85 93.4

CRT .S5_k4 cn9 -IS?IS CST -._8

LSA _4_9.• MOA 259.3 8SA 13.5

ELI _34.9 EL_ 238.3 ALF 4.54

AIR_IVAL •ATE AP• 14 1871

1_.14 ECC ._• INC 2.098• Vl _•.M£

89.84 RCA 65.39 APO 136.95 VE 34.801

171.05 ZAC 114.5• [TC 271.30 CLP-178.72

10.770 DPA -11.74 RAP £g0.84 ECC 1.T5_

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

10 $§ _ ISLES.• -14.10 1_8,TT

• 047 45 4749.5 89.55 £53.4_

11 89£1 1279.5 -15.28 8.98
L_ • _? 44?2.4 _7.90 £14.78

1• L_5 19 1G_G.7 -18,34 354.S1

• 5 •3 •1 4L_L_.I 31.18 1H.2•

ORBIT D_TERNINATION ACCURACY

8T _400.0 M _07.3 88 858.5

CRT .97_4 CRS -.$861 ClT -.9997

LOA _485.3 N_A _30.4 55A 13.0

ELI 2407.4 EL2 250.5 ALF 4.£7

IEm9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH •ATE 8EP 18 1•70

HELIOCENTRIC CONIC

RL lS•.$8 LAL -.••

RP 101.•0 LAP -E.•3

RC 197.71• GL •.1S

PLANETOCENTRIC CONIC

C5 S0.7•4 Vt4L 7.128

LNCH AZNTH LNCH TIRE

ira,o• 9 39 58
90,00 19 30 4

100.00 10 57 T

1(30.00 ZO 55 31

110.00 11SI •

11•.00 Z£ 18 7

FLIGHT TIN[ 208.00

DISTANCE 591.848
LOL 354.67 VL IS.Ill GAL 11.18 AZL 87.70 HCA 298.32 IRA

LOP 883.91 VP 38.473 GAP 17.86 AZP 89.91 TAL IS$.£8 TAP

GP 11.•• ZAL 40.11ZAP 188.08 [T8 90.22 ZAE 1E8.98 ETE

ARRIVAL DATE APR lZ 1971

119.88 [CC .31880 IN(; t.3008 Vl 29.448

91.80 RCA 8Z.OS AII_ 157.7£ Vt 34.797

171.Z2 ZAC 115.•1 ETC 272.09 CLP 179.38

DLA -8,48 RAL 315,50 RAD 85U,9 VEL 18,1t0 PTH t,40 VHp

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIN(

Z180.94 -19,74 38.34 t90,34 111.83 10 18 13

5355.78 87.73 144.38 194.58 84.00 £0 59 ZO

1•$1.75 -L_D.07 20,48 109.78 112.83 11 29 18

5080.14 L_.16 213.91 lIHL37 83.11 82 20 11

1747.38 -23.83 4.78 188.D5 115,45 1E 25 7

4837.30 33.01 204.88 195.75 80.59 25 53 44

DIFFERENTIAL CGRRECTICN8 NID-COURSI[ [XI[CUTIOt ACCURACY

TD( 8.4709 TRA S.9490 TC5-1,S805 2AU 1.0734 SGT $822.4 8¢dl 420.9 883 128.7
RD( .3S98 RRA -.3_)4RC3 .0411 FAU .00757 RRT -,4244 RRF -.4112 RTF .9807

FOE .9974 FRA 1.6517 FC3 -.1L_90 2SP 19353 _ 5700.0 R23 .0018 R13 -.9807

• 0[ 8,4948 BetA S.SHlOS 8C5 1.3810 FSP -452 _1 5895.5 882 380,9 THA 178.19

LAUNCH DATE SEP 18 1•70 FLIGHT TIN( 208.00

HELIOCENTRIC C(_IC DISTANCE 397.524

RL 150,31 LAL -,00 LOL 354,87 VL 28,129 GAL 12.28 AZL 87,48 HCA 301.49 SHA

RP 10a.88 LAP -8,17 LOP 898,17 VP 34,445 GAP 18,47 AZP 88,87 TAL 151,95 TAP

RC 10D,910 GL •,43 GP 11,6D ZAL 38,78 ZAP 188,22 ET8 94,89 ZAE 125,91 ETE
PLAIETOCENTNIC CCNIC

C3 ST.•Ill _ 7.5•9 OLA -7.78 RAL 318.10 RAO 9S09.D VI[L 13.577 PTH 2.44 VHp

LNCH AZNTH L.NCH TIRE L-I TIN( INJ LAT |NJ LONG INJ RT ADC INJ AZNTH INJ TIRE
IK).O0 • 39 43 1_33.89 -L_),05 48.71 193,87 110.44 1• 18 57

I0.00 1• 40 3t 53ti4.87 87.79 _1, S.02 199.80 84.33 21 10 1

100.00 10 57 1• 1_3.58 -81o40 23,74 195.35 111.39 11 30 22
100.00 R1 S 48 5090,44 L_9,84 224,M 199.72 83,50 22 30 58

110.00 11 S7 1 1794.1M -83.04 7.80 121.85 114.07 12 86 57

110,00 I_ n n 4880,11 33,13 8OS,IK) 199,10 81.15 83 43 19

DllrFEII[NTIAL COIIIM[CTIOHI NID-COUIEEE E)(I[CUTION ACCURACY

E.7058 TRA 9.4078 TC3-1,3511 BAU 1.0404 SDT 5878.0 8Git 403,9 $83 188.8

RDE .3797 RRA -.3720 RC3 ,0317 FAU ,00819 RRT -,3943 RRF -,3232 flTF ,9837

IrD( .7890 IrNA 1.7097 FC3 -.0930 BSP 19595 SGB 5890.4 R23 .0087 R13 -.9837

DOE 8.789# BRA 9.4187 9C3 1.3514 F3P -438 $81 5878,£ SG8 371,1 TNA 178.59

11.E30 DPA -11.74 RAP £93.11 ECC 1.•590

PO CST TIM INJ E LAT INJ 8 LONG

|5•0.9 -15.94 38.08

4753.7 88.91 835.97

1531.• -18.85 13.17

4499.1 87.•• £15.33

1147.4 -Z•.91 557.S•

4237.3 31.34 198.99

ORBIT DETERMINATION ACCURACy

ST 248•.9 8R 301.• 98 98•.•

CRT ,5939 CR3 -,8001 CET -.9998

LSA 2556.7 MEA 248.5 98A 12.4

ELi 8487.4 EL8 248.5 ALF 4._•

ARRIVAL DATE APR 14 1971

119.68 ECC .38919 INC 2.5473 Vl _l).M2

93.41 RCA 80.40 APO 15•.95 V2 _1.793

171.41 ZAC 113.50 ETC 272.97 CLP 178.48

11.734 DPA -11,69 RAP 2•5.38 [CC 1.9477

PO CST TIM INJ 2 LAT INJ 2 LONG

1633.9 -17.07 35.28

4764.9 28.71 23t_.52

1393,3 -19.30 18,32

4490.4 28.•3 819.•7

119Q.6 -2|.57 .47

4259.1 31,58 11ND.93

ORBIT DETERMINATION ACCURACY
ST 8513.4 84R E99.2 33 884.4

CRT ,8105 CRS -,8147 CBT -.9998
LSA 8811.8 klSA 254.• 38A 11.•

ELI 8580,0 EL2 854,• ALF 4.15

LAUNCH •ATE 8EP 10 1970

N[LIOCENTRIC CONIC

RL 15•.58 LAL -.0•

RP 1•8,•$ LAP -8.31

RC 1•1.493 GL 8,87

PLAN[TOCENTNIC CONIC

C3 95.S39 VEAL •.058

LNCN AZMTH LNCH TII(

SO.O0 • 39 43

00.00 1• 50 11
100.00 10 57 37

100.00 81 14 57

110,00 11 5D E
110.00 18 31 E

FLIGHT TIRE 210.00

DISTANCE 801.575

L(X. 554.87 VL 25.593 GAL 13.44 AZL 87.19 H(A 304.83 8HA

LOP 199.$3 YP 38.415 GAP 19.38 AZP 88.40 TAL 150.85 TAP

GP 11.48 ZAL 37.51 ZAP 188.25 ET8 89.75 ZAE 185.73 ETE

ARRIVAL OAT[ APR 16 1071

119.48 ECC .34209 INC 2.8115 Vl 29.$42

95.28 RCA 78.81 APO 180.35 V2 34.780

171.8D ZAC 115.10 ETC 273.23 CLP 177.50

DLA -7.18 RAL 317.80 RkD 8589.| _q[L 13.871 PTN 2.5D VHP

L-I TIME INJ LAT INJ LOHG |NJ RT ASC INJ AZHTH IHJ TIN(

2884.98 -E1.21 45.99 187.38 109.E1 10 17 47

5378.52 27.87 845.87 203.19 84.75 21 19 48

2033.$2 -22.60 28.97 11NI.83 110.10 11 31 31

510341 29,35 825.59 _03,05 83,98 82 40 1

1844.47 -21.33 11.0_ 195.22 112.85 12 E8 47
4895,08 33,30 208,94 202,45 81,81 23 52 7

DIFFERENTIAL C_NRECTIGN8

TO( t.9589 TRA 9.•015 TC3-1.1385 2AU .•078

• 31HI RRA -.3704 RC3 .Ot39 FAU .01D475

FDE .Tit8 FRA 1.77E8 FC3 -.0487 BSP 19355

DO( 2.97•2 BRA •,9128 BC3 1.138• FSP -423

N[D-COUR_ EXI[CUTION ACCURACT

_T 5857.7 _ 584.3 863 119.1

RItT -.5804 RIIF -.5515 RTF .INJD•
S_B 5170.9 R23 .0018 R18 -.9689

$81 5659.4 88_ 380,3 THA 178,58

$2,291 DPA -11.59 RAP 297.58 ECC 2.0788

PO CDT TIN INJ _ LAT INJ 2 LONG

1885.0 -10.40 38.45
4774.5 28.85 237.35

1453.8 -19.96 19.41

4503,1 28.19 218.88

1244,5 -23.03 3,41

4865.0 31.81 198.03

ORBIT D£TERIqINAT[ON ACCUNAC¥

ST 2559.8 _R 890.5 38 700.7

CRT .8278 CRS -.8301C$T -.9999
LSA 2880,3 NEA 225.4 98A 11.4

ELI 2538.3 EL8 225,4 ALF 4.10

FLIGHT TIRE 212.00 ARRIVAL DATE APR 18 1971

DISTANCE 805.558

LOt. 334.Q7 VL 25.559 GAL 14.72 AZL 84.90 HCA 307.79 SNA

LOP 301,49 VP _,588 GAP _0,52 AZP I_,lD TAL 149,44 TAP

11.30 ZAL 38.37 ZAP 1(}8.18 [T$ 104.78 ZAE 185.50 [TE

LAUNCH DATE 8EP 1D 1970

HELIOCENTRIC C_NIC

RL 150,38 LAL -.00

RP 108,93 LAP -t,4S
RC 193.M0 64. 9,87

PLAN[TOCENTRI¢ CONIC

C3 74.8_ _ 9.854

LNCH AZNTH iNCH TIN( L-I TIME INJ LAT

80.00 9 31 48 L"J34.11 -1_1.£9
IO.O0 19 58 SO 5310.42 87.95

100.00 10 $8 O _1[M1,85 -_.70

100.00 811"J 10 $117.91 L_9,44

110.00 11 iS 3 1880.72 -_7.50

110.00 t_ 38 45 4881.91 33.46

DI_NTIAL CCIII_¢TICNI

TO( 3.8801) TRA 7.431k5 TC3 -.SMffOBAU ,_43I

RDE .4190 llltA -,3851 RC3 .D127 FAU .O03L_

FDE .7984 FRA 1.8d55 FC5 -.D372 Blip 19_11

3.1475 9RA 7.4472 2C3 .8421 FSP -407

119,89 ECC ,35757 INC 3.0960 Vl 29.342

97,22 RCA 78.83 APO 161.94 ¥2 34,768

171.79 ZAC 112.69 ETC 273.77 CLP 178,51

OLA -6.61 HAL 318.90 RAD 854/I.5 V[L 14.009 PTH 8.58 VHP 18.908 DPA -11.49 NAP 299.75 ECC 2.2325

ZNJ _ |NJ RT A$C |NJ AZNTH 1NJ TIRE PO C$T TIM INJ 8 LAT INJ 2 LO_iG

49._0 200.80 107.95 10 18 43 1734.1 -19.82 41.54

844.97 204.45 95.85 21 28 41 4790.4 87.00 238.34

30.14 L_O,L_) 108.70 11 32 48 1481.9 -Z0.91 22.45

L*L_,tNI L_O_,_7 84,54 22 48 58 4517,9 88.37 219.04

14.10 198.78 111.15 18 30 34 1290.7 -24.58 6.33

208,_ 205,74 88,55 84 O 8 4281,8 32,07 199.27

MID-COURSE []([CUTION ACCUmACY ORBIT DETERNINATION ACCUINACY

8_T Sel7.l g 511._ SG3 115.7 ST _800.4 Sit 284.3 SS 719.2

RRT -.3112 lllll r -.51SD RTF .9701 CRT °8437 CR9 -.ii495 CDT -.9899

51klD.2 R_ ,0019 R13 -.9701 LSA 8704.3 NSA 218.8 SSA 10.9

SG1 5839.0 SG2 348.8 THA 178.79 EL1 2808.9 ELI 818.6 ALF 4.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE _EP 18 1970

HELIOCENTRIC CONIC

RL lSO.3R LAL -.OO

RP 108.1)4 LAP -2.ST

RC 195.178 GL 9.04

PLAN[TOCENTlUC CONIC

C] 85.944 VHL 9.E71

LNCH AZMTH LNCH TIHE
90.00 • 40 D

90.OO 00 • 34

100.00 10 58 ET

100.00 81 50 44
110.00 12 O 3

110.00 _ 4$ 41

FLIGHT TIN( •14.DO ARRIVAL DATE APR 20 tRTS

DISTANCE _D•.I•§

LOL ]54.8T VL 25.524 GAL 16.12 AZL 8•.S9 HCA 510.94 •NA 119.10 ECC .374BS INC 5.4062 Vl _R.442

LOP 30S.66 VP _.363 GAP 21.49 AZP 87.77 TAL 148.52 TAP 99.26 RCA 74.46 APO 163.75 V2 $4.TB•

GP 11.13 ZAL 35.34 ZAP lIT.D• ET• 109.87 Z/dE 1ES._3 ET[ ITl.l• ZAC 11£.29 [TC 274.30 CLP 17S.47

DLA -6.11 RAL 319.89 RAD •589.7 VEL 14.398 PTH Z.•2 VHp 13.594 DPA -11.26 RAP 501.00 ECC £.4144

b-| TIN( INJ LAT |NJ LONG INJ RT A_ INJ AZNTH INJ TIN( PO ¢ST TIN INJ • LAT |NJ • LONG

• 381.15 -•3.•3 5•.5• L_4.18 1D•.EHS 10 19 41 1781.1 -L*O.73 44.S4

S406.35 •8.03 •48.D3 •O9.S• •S.•• •1 36 40 4•04.4 87.16 •3R.4R

• 128.10 -•4.iT 33.£3 203.•8 107.43 11 33 SS 15•8.1 -•Z.O4 25.41

3134.83 •9.54 •87.91 208.43 85.18 •• S• 83 4594.• 20.5• 219.25

1935.83 -•8.56 17.13 2Dt.££ 109.64 18 38 18 1333.• -85.•1 R.19

4900.•7 33.61 L_D9.•,4 M0•.97 •3.38 •4 ? •• 4300.3 3•.33 L_DO.•4
DIFFERENTIAL CCi_ECTION8 MID-COURSE EXECUTION ACCURACY

TDI[ 3.3100 TRA •.Otln TC3 -.7•09BAU .•744 8GT St_16.4 •DR 349.7 SG3 118.4

RD[ .4374 RRA -.3334 RC3 .0111 FAU .001S8 RRT -.Z?lMI _ -.8723 RTF .9734

IrDE .8394 FRA 1.9196 FC3 -.D139 BSP 1894• SGiS S•£?.•MJ_ .0021 RI3 -.DT34

BIN[ 3.5370 lIRA 0.0271 BC3 .761D FSP -388 SG1 5617.• 8GZ 334.0 THA 17•.01

LAUNCH DATE SEP 18 1•TO FLIGHT TIN( •1•.00

HELIOCENTRIC CONIC DISTANCE 81£.4_4

IlL 150.32 LAL -.00 LOL 334.•7 VL •3.4•• GAL 17.37 AZL •6._S HCA 314.0• SMA 11•.•• ECC .3•417 |N( 3.T474

RID 100.94 LAp -2.89 L_P 303.88 VP 36.339 GAP s_.74 AZP 87.39 TAL 147.38 TAP 101.41 RCA 7•.05 APO 165.B0

RC 100.007 GL 9.1• GP 1O.•? Z/d. 34.43 ZAP 1•7.•• ET• |1S.00 ZN[ 124.90 ETE 17_.18 ZAC 111.88 ETC 274.80
PLAN[TOCI_iTM ! C CONIC

C3 IHD.IOS VHL 9.•SS DLA -5.69 RAL 3LPO.?7 Rid) •369.• V[L 14.847 PTH 2.68 VHP 14.366 DPA -11.08 RAP 303.94

LNCH AZNTH L.NCH TIME L-I TIME INJ LAT INJ _ INJ RT AI_ INJ AZl4TH INJ TIN( PO CST TIN INJ • LAT

00.00 • 40 1• ?,4•3.90 -24.07 $5.33 •0T.43 105.38 10 LmO4• 1823.9 -•1.T3

90.00 •0 15 _n $4P.4.14 28.11 2A9.53 •12.05 8Q.47 •1 43 44 441P.4.1 •T.33

100.00 10 38 3S 8178.17 -2S.54 _.sp9 _.97 106.08 11 35 7 1578.• -£3.09

100.00 81 37 I_ 5153.10 E9.94 •29._ 218.94 85.90 •3 3 15 4553.1 28.73

110.00 1_ $ O 1•77.80 -_.3D 20.09 20§°•0 108.1• 1• 33 58 1577.8 -L_.T4

110.00 I_t 3| 44 41_0.24 33.7• 811.18 £12,18 94.28 84 13 4• 43Lq).• 3•.40
DIFFEI_NTIAL C(:8/tECTIGN6 NID-COt_2[ EXECUTION ACCURACY

10[ 3.8840 TMA •.831_ TC3 -.3846 BAU .7•83 8GT §595.• IW_ 531.1 SG5 109.4

.4121 RRA -.3403 RC3 .00_4 FAU-.O00_ I_T -._.4• RRF -._0 RTF .9767

Ir_ .0833 FIIA 2.008• FC3 .00_0 BSP 1053S SC,B S1|05*7 R•3 .00_3 R13 -.8767

30( 3.85•• MA •.8300 BC3 .S•SO FSP -369 SG1 5564.4 SC_ 3sin.? THA 17•.•4

ORBIT DET[Ri4INATION ACCURACY

ST ••53.4 _ 878.3 •S 740.4

CRT .6445 CRS -.1_4• CST -.99••

L•A •743.7 143A •07.5 •SA 10.5

EL1 •M1.9 EL• 207.3 ALF 4.04

ARRIVAL DATE APM _ 1971

Vl 29.M2

V• 34.705

CLP 174.30

ECC 2.•310

INJ 2 LONG
47.44

240.75

28.•7

I_O.S•

11.99

_D_.14

ORBIT DETERNINATION ACCURACY

• T 21_4.7 SR •7•.4 •3 TM4.7

CRT .6943 CR• -.6831 CST -.91M)2

L•A •7T8.6 M•A lINl.• $SA 10.0

ELI •671.3 EL• 1•8.• ALF 4.0•

LAUNCH DATE $EP 1• 1970 FLIGHT TIN( _18.D0 ARRIVAL DATE APR •4 1DT1

HELIOCENTRIC CONIC

RL lSO.3t LAL -.00

RP 1O•._J LAP -_.80

RC 11HI.7•8 GL R.E8

PLAN(TOCENTR|C CONIC

C3 114.888 _ 10.712

LNCH AZNTH LNCH TIN(

00.00 9 40 34

90.00 L_O 12 7

100.00 lO 52 •3

100.00 11 42 51

110.00 18 1 53

110.00 L_ S• S•

DISTANCE 315.138

LOL 354.•7 Vb 85.481 6AL 19.38 AZL 05.87 HCA 317.84 •NA 118.78 ECC .41588 IN( 4.18T0 Vl L_.•48

LOP 311.RR VP 38.317 GAP 84.14 AZP l•.JT TAL 148.45 TAP 103.•• RCA 89.37 APO llUl.14 V• 94.TRS

GP 10.88 ZAL 33.15 ZAP 1•7.•§ ET3 l•O,1O ZAE 184.30 ETE 178.38 ZAC 111.4R ETC 273.•8 CLP 173.81

DLA -5.33 RAL 381.53 R/d) •570.• VEL 1S.$7D PTH •.7S VHP 15.833 DPA -10.85 RAP 30S.93 ECC •.8008

L-| T|HE JNJ bAT INJ LONG INJ RT A3C |NJ AZNTH INJ TIN( PO C•T TIN INJ • LAT INJ • LONG

• 4_.1• -•4.80 58.•0 210.55 104.1• 10 •1 4• 1••8.1 -£•.•• 50.•1

3443.83 86.18 830.75 815.81 87.17 81 49 30 4•43.• •T.SO 842.15

L_13.8• -28.•9 39.08 210.13 104.76 11 38 17 1•13.8 -24.01 31.03

5173.15 •9.7• 83D.76 815.S1 86.87 •3 • 11 4573.2 •R.•S £1_.05

2018.18 -_D.3• L_.•S •08.85 106.•1 1_ 35 31 1418.• -•7.74 24.70

4941.53 33.89 818.83 215.18 03.£5 •4 18 _0 4941.• 38.8• L_03.TS
DIFFERENTIAL COI_tECTION_

TD[ 4.1•4_1 TRA 9.9433 TC5 -.4438 BAU .•814

NSD[ .4IN RRA -.3187 RC3 .0033 FAU-.O0_3

FOE .231• FMA •.103• FC3 .01•• B_ 180_1

B4D( 4.12S4 BRA 9.9489 BE3 .4436 FSP -947

LAUNCH DATE SEP 18 1970

HEL IOCENTR I C CONIC

RL 150.3_ LAL -.00

RIP 100. •4 LAP -•.gO

RC •O0.SY• (4. •.Se

PLAN[TOC[NTN lC CONIC

C3 133.944 VHL 11.3T4

LNCH AZNTH iNCH TIN[
00.00 •4033

S0.00 Im L"J SO

100.00 10 SO 51

100.00 I_1 47 35

110.00 12 t 40

110.00 _ I 14

NID-_ EXECUTION ACCURACY OR6IT DET[RNINATION ACCURACY

S4T SSTO.•RGR 318.• 8G3 104.6 ST ••88.• SR •64.7 63 788.4

RRT -.1616RRF -.1•17 RTF .97•9 (RT .?033 CR• -.TO35 CST -.9999

5576.OIU_ .0(06 R13 -.9799 LSA •608.D NSA 188.7 $SA •.5

SG1 ••TO.4 8G_ 30e.• THA 179.48 EL1 •694.• EL• 188.6 ALF 4.02

FLIGHT TIN( I_0.00 ARRIVAL DATE APR 28 1971

DI4TANCE 817.11N_

LOL 334.87 VL 85.431 GAL 21.•9 AZL •S.4S HCA 5_0.39 SMA 118.10 ECC .44034 INC 4.5548 Vl 29._48

LOP 315.13 VP _•.L_T GAP L_..?_ AZP 1_.48 TAL 143.76 TAP 106.14 RCA _.37 APO 170.68 V• 34.78•
GP 1O.l_l Z/d. 33.00 ZAP 1_._ [T• 123.12 Z/dE 184.08 ET[ 1T•.S• ZAC 111.08 ETC 275.73 CLP 171.97

-5.03 RAL _.16 RAD •5?0.4 VEL tS.878 PTH 2.81_ VHP 16.•14 DPA -10.•1 RAP 307.83

L-! TINE INJ LAT INJ L_ INJ RT ASC INJ AZMTH INJ TIN( PO CMT TIN INJ • LAT

• N7.46 -25.43 M.R 81_.51 10_.gO 1O H 40 t907.5 -83.40

3484.70 •8.23 852._9 211.41 87.94 81 94 SS 4814.7 27.••

I_J8.71 -L_S.94 41.79 213.12 105.47 11 37 24 1G3£.7 -24.8•

SIM.M L_9.•O 232.N 218.33 87.51 23 14 • 4594.7 •9.13

2034.07 -31.1)_ 23.M 211.1_5 105.15 1• _4 S• 145•.1 -•8.•3

41Hl_.O• 94.00 814.58 218.0M 86.28 24 •3 58 43M4.1 33.18
DIF_LrI_TIAL CANtJI_CTi_

4.400| T1_A10.04_1 TC3 -.3219 BAU .$70_

lieD[ .3814 I_A -.£1MI4 RC3 .0015 FAU-.O0596
FOE .D_J• FRA 2.1973 FC3 .01_36 BRP 18538

ROE 4.S187 •RAIO.OS3• BC3 .3•1• FSP -3SO

ECC 3.2047

INJ • LONG

52.03

243.87

33._3

•23.•2

17.2R

L_S.4M

_IT D[TI_H4INATION ACCURACY

ST _ST•.• 911 •81.7 SS 81S.4

CRT .78•0 CRS -.7•34 CST -.999•
LSA •807.• NSA 1TR.S •SA •.R

EL1 2606.7 EL• 1T9.3 ALF 4.07

MID-tOURS[ EXECUTION ACCURACY

8GT 5516.5 M _i_J.5 $G3 103.•

RRT -.04187 NNF' -.0_05 RTF .88_9
SGiS 55_4.S _ RL_ .0031 R13 -.98••

SG1 3518.4 SG2 •94.1 THA 179.73
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE SIP 19 1970 FLIGHT TIN( TO.DO

HELIOC(NTRIC CONIC DISTANCE 182o375

RL 1SO.El LAL -.00 LOt. 395.64 VL 26.245 GAL -8.01 AZL •0.03 NCA 80.25 SNA
RP 107.79 LAP -.05 LOP 75.89 VP 37.216 GAP -13.20 AZP 90.01 TAL 204.59 TAP

RC 46.073 GL -.17 GP -14.42 ZAL 131.02 ZAP 15.97 ETS 80.42 ZA£ 149.89 £T[
PLANETOCENTRIC CONIC

C3 IS.SO0 VttL 4.849 DLA -15.39 RAL 222.11 RAD 9§68.0 VEL 12.037 PTH 2.15 VHP
LNCH AZNTH LNCH TKNE L-[ TIN( |NJ LAT

tO.O0 4 38 11 1717.13 -5.22

IN).OQ 12 9 n 5435.S0 26.15

100.00 5 44 24 1484.39 -6.47

IO0.OQ 13 59 S§ S141.47 29.58

110.00 D 38 1S 1334.47 -9.66

110.OG 15 $ 35 4864.15 35.29

DIFFERENTIAL C_RRECT|C(q$

TO[ .1229 TRA -.5792 TC5 .4840 BAU ,1680

RD( -.51•1 RRA -.1049 RC3 -.2272 FAU .06547

• 1201 FRA -.D219 FC5-1.2328 BSP 1828

• 3400 liltA .5D35 BC3 .5347 FSP -255

ARRIVAL DATE NOV 24 1970

123.17 ECC .2589• 11¢(: .02DO Vl 29.•50

2D4.04 RCA 91.31 APO 15S.D5 VE 35.158

335.87 ZAC 87.49 £TC 261.51 CLP -4.•3

8.63S DPA -55.40 RAP 245.12 ECC 1.3••7

INJ LONG INJ RT A6C INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ E LONG

12.04 84.95 117.87 S 0 55 1117.1 -1.45 5.3•

250.01 92.29 86.81 13 56 55 4835.5 27.41 241.42

354.24 84.27 119.25 9 9 8 884.4 -2.52 347.68

226.42 92.18 85.45 15 E 37 4541.5 28.65 219.74

340.92 82.31 122.95 6 54 30 734.5 -5.27 334.•0

206.67 91.89 81.77 16 26 57 42E_r,.1 31.90 197.•6

N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S•T 677,9 6C_ 434,5 6•3 104.0 ST 2D2.2 •R 579.D 86 110.1

RRT -.3166 RRF .3894 RTF -.6464 CRT -.6457 CRS .9534 CST -.7157

S_ Dl&.2 R23 -.0028 R13 .6722 LSA 417.2 NSA 145.0 66A 29.8

591 702.0 392 416.3 THA 161.18 EL1 403.4 [L2 145.0 ALF 111.99

LAUNCH DATE IM[P 19 1970 FLIGHT TIN[ 72.00 ARRIVAL DATE NOV 50 1970

HELIOCENTRIC CONIC DI3TANCE 189.192

RL 150,28 LAL -.OOLOL 555.64 VL 26.440 GAL -7.98 AZL 6D.IM I_A 23,47 _4A
RP 107.76 LAP .16 LOP 79.12 VP 37.314 •AP -12.23 AZP 89.98 TAL 205.95 TAP

RC 47.451 •L ,90 •P -15.54 ZAL 132.68 ZAP 17.96 ETS 54.33 ZAE 147.54 ETE
PLAN(TO(ENTIt|C CONIC

C5 1_.191 VHt. 4.711 DLA -14.87 RAL 20.79 R/U) 6367.9 VEL 11.962 PTH 2.14 VHP

17.4.56 ECC .24875 INC .1409 Vl _I.•SO

289.42 RCA 95.43 APO 155.29 V2 55.1•8

534.47 ZAC 86.61 ETC 261.64 CLP -9.45

LNCH AZNTH LNCH TIM( L-I TIN[ |NJ LAT

O0.OQ 4 12 49 175D.lO -6.52

90.00 12 15 14 5344.64 27.79

100.OO 5 2@ 7 1321.57 -7.70

100.00 15 44 36 3076.40 Z9.13

110.00 • 19 I_ lZHM.01 -10.77

110.00 15 10 44 4804.73 32.65
DIFFERENTIAL Calll_CTl_l_

• 1107 TRA -.56£9 TC3 .3542 6AU .1782

ND( -.3007 RRA -.1104 RC3 -.2709 FAU .03640

_D( .1634 FRA -.0494 FC$-1.4202 DSP 1922

BRD( .3204 IMIA .3793 BC3 .6007 FSP -291

8.120 DPA -56.47 RAP E44.19 ECC 1.5•52

1NJ LONG |NJ RT ARC INJ AZNTH ;NJ T|N[ PO CST TIN INJ 2 LAT ZNJ E LONG

14o53 62.36 117.62 4 42 7 1136.1 -2.77 7.•6
245.01 99.22 84.32 13 44 58 4764.6 26.71 2_.50

556.32 D1.91 118.97 5 51 29 921.6 -3.79 549.73

223.65 69.03 8_.D7 15 9 13 4476.4 27.65 215.06

542.52 80.06 122.64 6 39 fO 764.0 -6.39 354.16

202.51 88.40 79.27 16 30 54 4206.7 50.85 193.77

N|D-COURDE [X[CUT|CN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 694.1 _ 467.2 SG3 117.0 ST 192.9 SIR 368.E 85 144.6

RRT -.5532 RRF .4369 RTF -.6599 CRT -.6130 CRS .9558 CST -.7514

6GB 836.7 R23 -.0734 R13 .6911 LSA 414.7 NSA 143.6 $SA 51.3

$G1 724.3 $G2 418.9 THA 159.50 EL1 390.0 EL2 145.4 ALF 110.77

LAUNCH DATE 6EP 16 1970

_tELIOCENTDIC CONIC
RL 150.te LAL -.DO

NP 10?.72 LAP .35

RC 4D.D95 GL 2.02

PLAN[TOCENTRIC CONIC

C3 21.127 VHL 4.396

LNCH AZNTH LNCH TIN[
90.00 3 54 3

110.00 12 E4 11

100.00 5 • E8

100.00 15 5E 21)

110.00 6 1 3

110.00 15 1• E2

FLIGHT TIM( 74.00 ARRIVAL DATE DEC Z 1970

DISTANCE 196.004
LOt. 355.14 VL 26.i1S GAL -7.93 AZL 09.65 HCA 86.70 SMA

LOP 62.34 VP 37.498 GAP -11.30 AZP 69.96 TAL 207.2l TAP

GP -11.37 ZAL 134.26 ZAP _).25 ET6 49.34 Zkl[ 146.38 ET[

125.45 ECC .25995 INC .5515 Vl E9.430

295.66 RCA 95.55 APO 155.55 V2 55.176

332.81 ZAC D5.64 (TC 261.74 CLP -12.05

OLA -13.32 RAL 21D.56 RAD 6567.9 V[L 11.D38 PTH 2.12 VHP

L-I TIN[ INJ LAT |NJ LONG |NJ RT A6C INJ AZNTN |NJ TIN[

1800.71 -7.85 16.77 80.45 117.29 4 24 S

329•.$1 27.25 240.23 84.40 61.99 13 52 29

1560.70 -6.99 358.51 7D.85 118.83 5 34 2R

5013.55 E9.52 219.06 99.19 60.64 15 16 2

1395.95 -11.93 344.25 ?8.09 122.27 6 24 20

4751.08 31.87 16D._ 65.42 78.D2 16 35 33
DIFFERENTIAL _RECTION6

TO_ .097• TRA -.3475 TC$ .5840 6AU .1880

RDE -.RBtS RRA -.1170 RC5 -.3197 FAU .059@9

• 219• FRA -.08De FC5-1.6264 BDP Z016

• E909 BRA .5_ BC5 .1_59 FSP -334

LAUNCH DATE 8(P 19 1970

MID-COURSE EXECUTION ACCURACY

6GT 707.9 8GR 4D2.5 863 151.6

RRT -.3920 RRF .4980 RTF -.6712

SC_ 656.? RE3 -.04154 ill3 .7092

891 746.0 892 421.2 THA 157.53

FLIGHT TIN[ 76.00

DISTANCE 202.805
LOL 365.14 VL n.772 GAL -7.94 AZL D9.46 HCA 89.93 SNA

LOP D3.37 VP 57,61D •AP -IO.4t AZP 90.00 TAL 208.59 TAP

GP -17.51 ZAL 153.?2 ZAP 1_.76 ET$ 45.23 ZAE 145.39 ETE

7.•38 DPA -37.82 RAP 244.•2 ECC 1,3477

PO CDT TIN INJ 2 LAT INJ E LONG

1200.7 -4.15 10.04

4668.3 25.86 E51.R4

_J0.7 -5.10 551.89

4415.5 26,93 210.•2

795.D -7.59 537.45

4151.1 E9.74 169.80

ORBIT DETERNINATION ACCURACY

9T 181.3 M 355.1 88 195.6

CRT -.5741 ORS .6545 CST -.7251

LSA 415.9 146A 142.2 654 55.4

EL1 572.6 EL2 141.4 ALF 109.21

ARRIVAL DATE DEC 4 1970

H(L IO(ENTII ! C C_llC

RL 150.211 LAL -.00

RP 107. ll9 LAP .34
IE S0.431 _ 5.1D

PLAN[TOCENTN I C C(_NI C

C5 EO.L_T Vt@. 4.50_

LNC.H AZNTH I,.NCH TIN[

90.00 3 34 9

90.00 18 _5 161

100o00 4 31 31_

100.00 14 O 53

llO.O0 3 46 ll

110.00 13 !I 16

lZ_.45 ECC .25223 IN(: .5409 Vl 29.•30

L_8.51 RCA 97.08 APO 155.82 V2 55.188
351.04 ZAC 84.54 [TC 261.62 CLP -14.77

DLA -11.74 RAL £18.43 RAD 6367.8 VI[L 11.90_ PTH 2.11 VHP 7.187 DPA -38.84

L-| TIME ZNJ I.AT |NJ L(X_ INJ RT ARC INJ AZWrH 1NJ T_N[ PO CDT TIN

11144.38 -6.21 16.27 78.63 118.8D 4 6 54 1244.6

$854.$4 26.56 2_5.49 85.67 76.81 14 0 30 44554.5

1101.34 o10.50 .81 76.07 118._2 5 t6 14 1001.3

4935.00 27.77 214.1_ 85.61 78.47 15 23 6 4533.0

14L_.TD -15.15 546.11 76.39 121.84 6 10 9 829.8
46_7.33 30.97 194.43 I_.74 74.76 16 40 33 4097.3

DI_TIAL. C_tI_Ti_NR

• 0114 lrllA -.25_3 TC5 ._93 BAU .1675

NO( -.£410 llA -.12dORC5 -.5741 FAU .04534

IrDE .281_J FRA -.1143 FC5-S.6SlS BDP 2105

BO_ .2710 BRA .5556 BC5 .7269 FIMI -583

MID-COURSE EXECUTION ACCURACY

$GT 718.S _ S01.4 $G3 147.9

RRT -.4516 RRF .3420 RTF -.6799

676.2 Rff5 -.0967 R13 .7269

_1 766.9 SG2 423.7 THA 153.20

RAP 244.8• ECC 1.5335

INJ 2 LAT INJ 2 LONG

-5.55 IE.53

2A.96 227.42

-6.45 354.14

25.90 204.42

-6.05 559.66

28.57 18•.05

ORBIT DETERMINATION ACCURACY

ST 169.0 8R 559.3 99 22•.9

CRT -.5173 CRS .9310 CST -.7007

LSA 416.3 NSA 141.2 SSA 35.9

EL1 351.6 EL2 139.1 ALP 107.E8

1692



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH DATE 8EP 19 BRYO FLIGHT TIME 78.00

HELIOCENTRIC CONIC D|ETANC[ Z09.593

RL 150.88 LAL -.00 LOL 355.14 VL 21.911 GAL -7.94 AZL 81.87 HCA 93.11 GHA

RP lOT.R7 LAP .73 LOP 88.80 VP $7.71E GAP -9.56 AZP 90.04 TAL L_9.8£ TAP

RC 18.094 GL •.•0 GP -18.77 ZAL 137.01 ZAP 85.S$ (TI 41.70 ZAE 144.SD ET[
PLAN[TOCENTR I C CONIC

C3 1R.SY8 K •,4tS DLA -10.14 RAL 117.47 RAD 6517.8 VEL 11.073 PTH E.11 VHP

LNCH AZNTH LNCH TIRE k-I TIRE INJ LAT

90.00 3 19 $ 1889.40 -10.18

90.00 It 41 31 5173.87 tS.7S

100.00 • 39 tS 1043.11 -11.14

100.00 14 O St 4894.74 N.91

110.00 S 3t lS 14B$.16 -14.41
110.00 15 89 31 494S.51 •9.99

DIFFEN[NT 1AL COllECTiONS

TOE .Oe_ 1RA -._0# T¢3 .0588 BAU ._M4
le0( -.R411 mA -.tSlt RCS -.4545 FAU .04719

iroE .SS70 IRA -.1514 FC5-Z.O554 UP 2193

.RSlS BllA .5498 BCS .7R�E FSP -457

LAUNCH OAT[ 8EP 10 1970

HEL IOCJ[NTR I C CONIC

RL 150.£0 LAL -.00

RP 107.64 LAP .1_
RC 53.910 GL S._J

PLANETOCE_TR I C CONIC

C$ 19.C_5 VHL •._L_

LNCH AZNTH LNCH TIME

90.00 $ £ SS

9O.OO 18 51 St

100.00 4 20 T

100.00 14 17 29

110.00 S 18 St

110.00 19 _J •

DI_TIAL CORNECT|GN8

TO( .OSIO TL4 -.5104

ROE -.1110 NRA -.1i

.4449 FRA -.1011

DO( .t147 B_A .S4OS

ARRIVAL DATE DEC • 1970

1£7.38 ECC .•1548 INC .7301 Vl 2R.450

50_.98 RCA t8.1d APO 151.07 V£ 51.190

3t8.94 ZAC i3.3E [TC EII.ii CLP -17.i5

6.740 DPA -40.15 RAP t44.RS ECC 1.$£££

1NJ L_NG lNJ RT ARC INJ AZNTH INJ TIN[ PO C$T TIN INJ • LAT INJ R LONG

11.8S 77.14 110.4E 3 SO SS 1£8_.4 -D.RS 15.00

t$1.29 81.65 77.80 14 944 4575.5 43.01 Et3.45

5.ZO 70.59 117.75 S 2 •l 1045.t -7.84 596.•7

410.10 81.34 79.40 15 3027 4194.7 Z4.TR L_.•S
340.00 74.90 121.3d S SB •1 _J5.£ -10.1R 141.$9

190.7_ 80.57 72.7i 1i 45 56 4045.S E7.54 19£.S5

NID-CQUR_EEXECUTION ACCURACY ORBIT D[TERNINATION ACCURACY

$GT 721.S _ SES.O 805 1GG.D ST 159.9 UR 517.$ I_ R74.9
RRT -.4710RRF .5977 RTF -.MS5 CRT -.4410 CRS .IM57 CST -.6985

$GB 899.9 R23 -.$155 R15 .7444 LEA 4£5.4 NIA 140.8 ERA 57.5

SGI 707.5 _ 4L_.9 THA 15E.47 ELI 5E6.4 EL• 134.9 ALF 104.94

FLIGHT TIN[ 90.00 ARRIVAL DATE DEC 8 1970

DISTANCE 210.505

LGL 559.M VL E7.034 GAL -7.95 AZL 89.00 HCA 90.59 _4A 189.17 [CC .Et959 INC .9_08 Vl 89.950

LGP g_.04 VP 57.8_ GAP -9.75 AZP 90.10 TAL 411.00 TAP _07.59 RCA 100.05 APO 159.5£ V£ 55._06

64P -t0,19 Z_L 158.L_ ZAP _8.54 ETS 58.9B ZN[ 145.88 ETE 5L_J.55 ZAC 81.05 ETC 291.90 CLP -E0.94

DLA -9.55 RAL 216.05 RAD 0507.8 V[L 11.850 PTH 2.10 VHP B.5_0 DPA -41.55 RAP _44.79

L-I T1_ INJ LAT INJ _ INJ RT ARC INJ AZI4TH INJ TIN[ PO C$T TIN INJ 2 LAT

1034.1_ -11.95 _4.S0 75.g_ 115.8_ 5 55 10 1534.9 -0.57

5114.40 _4.84 L_7.51 79.B9 75.95 14 17 15 4S14.4 29.97

1895.INI -12.89 5.94 7§.40 117.17 • 48 15 1085.0 -9.R4

48_.90 25.N 21_J.71 79._B 74.05 15 M 4 4258.7 45,59

1901.74 -15.?0 550.15 7_J.IM 120.79 5 43 57 901.7 -11.51
4995.St _8.95 187.21 75.55 70.94 14 51 44 _95.9 _S.O5

MID-COURSE EXECUTION ACCURACY

TC5 .4817 BAU .2155 SGT 727.S 8M 594.S 805 189.0

ItC5 --9015 FAU .05191 RRT -.5074 _ .0552 RTF -.6899

FC5-2.514_ BEP 1_77 _ 914.? R_3 -.12M 215 .7617

BC5 .8404 FSP -499 SG1 80_.9 SG_ 4_0.8 THA 149.42

ECC 1.5152

INJ 2 LX_G

17.M

219.52

559.87

189.71

_45.$4

179.21

GN_IT D£11[RN|NATION ACCURACY

8T 145.0 8R L_)1.5 85 52i.5

CRT -.540_ CRB .9579 CST -.5R75

LBA 457.1 NSA 141.1 $$A 5R.R

ELI 490.8 EL2 154.0 ALF 1OR.11

LAUNCH DATE 8(P 19 1970

HELIOCENTRIC CONIC

RL 150.49 LAL -.00

RP 107.81 LAP 1.10

R¢ 55.018 GL 8.94

PLANETOCENTRIC CONIC

C5 18._0_ _ 4.51•

LNCH AZMTH LNCH TIRE

N.00 R 47 99

90.00 15 1 45

100.00 • 5 41

100.00 14 10 13

110.00 5 I 21

110.00 15 42 11

FLIGHT TIN[ 8•.DO ARRIVAL DATE DEC tO 1570

DISTANCE E45.114

L04. 555.04 VL 17.142 GAL -7.85 AZL |4.il H(A 9i.i• _IA

LOP 85.47 VP 57.907 GAP -7.08 AZP 90.19 TAL •I•.OD TAP

GP -41.40 ZAL 159.84 ZAP 51.78 ETS _.50 ZAE 145.51 ETE

140.90 (CC .41447 114C 1.1158 Vl •9.•SO

511.71RCA 101.48 APO lS•.SS VZ 59.414

5•5.7§ ZAC 40.45 ETC •81.8• CLP -45.84

DLA -9.85 RAL 415.94 RAD 4507.8 V[L 11.854 PTH 2.10 VHP 4.0•5 DPA -45.04 RAP •44.56 ECC 1.5064

L-I TIN[ INJ LAT INJ LGNG INJ RT ASC INJ AZNTH INJ T|XE PO CET TIN INJ E LAT INJ • LONG

1J01.00 -15.50 47.41 74.1_ 115.45 5 •D 40 1381.0 -5.79 20.48

5057.70 25.85 ••5.45 78.04 74.20 14 •9 1 4457.7 41.48 415._0

1M.8t -14.51 8.19 74.49 114.55 • 54 50 1129.5 -10.44 1.55

4784.97 _8.95 _05.05 77.19 74.05 15 49 7 4184.7 1_.58 1R5.17

1559.27 -17.00 552.27 71.90 120.11 5 52 1 059.5 -14.87 _45._0

454T.45 17.11 185.91 T4.SB 99.27 10 17 99 3947.4 24.74 178.09
DIFFERENTIAL CORR[CTIO_ NID-COURE[EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TO( .0455 TRA 0._0_5 TC5 .1_25 llAU ._50 8GT 725.88M 591.2 805 907.9 ST 155.5 SR RSO.S SS 58_.0

-.1909 llA -.1409 RC5 -.5749 FAU .0_140 RRT -.5999RIRF .7098 RTF -.89_1_ CRT -.2144 CRB .9255 C4T -.5909
FD( .1450 IRA -.2_A FC_-2._55 BEP 2_0 SM 034.4R_5 -.1458 R15 .7708 LEA 4S9.9 NBA 141.8 SEA 58.0

ROE .1914 BRA .5570 BC5 .1_98 FSP -EGG 801 8_S.4_G£ 499.4 THA 145.57 EL1 292.B EL2 151.5 ALF 98.50

LAUNCH DATE N[P 19 1971) FLIGHT TIRE 84.00 ARRIVAL DATE DEC 1_ 1970

HELIOCENTRIC CCNIC DISTANCE _.IMMJ

RL 110.20 LAL -.00 L_ 555.M VL 27.2_S GAL 07.9_ AZL I_._ HCA 10_.40 GHA 129.55 ECC .21004 INC 1.5108 Vl _9.050

RP 107.50 LAP 1.29 LOP 90.$1 VP 57.291 GAP -7.25 AZP 90._9 TAL 415.09 TAP 515.95 RCA 10_._4 APO 158.78 V• 55.•£•

RC 57.489 _ 9.50 GH -L_.34 ZAL 140.05 ZAP 55.25 ITS 55.99 ZN[ 142.01 ETE 520 S8 ZAC 78.78 ETC 281.7• CLP -_7.19
PL_TOCENT01C CONIC

C5 Ii.L_S _4L 4.LrTI DLA -5.52 RAL 215.40 RAD i5i7.7 V[L 11.818 PTH 2.00 VHP _5_NB DPA -44.85 RAP _45.84 Ecc 1.5009

LNO¢ AZNTH LNCH TIN[ b-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ AZI4TH INJ_Tt_IE PO CST TIN INJ • LAT INJ • LONG

JO.O0 2 55 14 _ID_7.S4J -14._4 29.90 74.34 114.51 5 _7_1 1447.8 -11.41 L_J_.98

90.00 15 11 49 _H)O_.94 1_.79 219.79 7_.07 72.72 14 55_2 4402.R L_O.•I 212.07

100.00 5 52 5 1775.89 -IS.J5 10.79 75.04 _15.81 • 21 57 1175.5 -14.04 5.05

100.00 14 95 40 47_2.47 23.84 199.55 7_._0 71.41 15 54 52 4152.5 21.08 191.84
110. O0 4 54 05 IS77 . _ -19 • L_ 514 • 49 7_,41 119_59 § _0 SO 977.9 - 14 • £4 347 . 74

110.00 19 49 40 4100.89 29.95 190.79 75.1S 97.75 17 4 41 3900.9 25.40 175.14

DI_IAL C_BMCTI_ NID-COUNIN[[XECUTION ACCURACY ORBIT DET[RNINATION ACCURACY
11)[ .0_18 I_A -.1_t73 TC5 .44MHt IUMJ .2525 8GT T_t4_.S _ 899.4805 Ll_t.5 ST ltB.T M L_5.8 S$ 441.8

RDE -.158911A -.1579 RC5 -.95_4 FAU .M171 RRT -._05R_F .TS_RTF -.0754 CRT -.0_40 CR$ .9054 CST -.454R

FD[ .8420 IRA -.2748 FC5-2.9_18 _ 2445 _ 999.1 RI_ -.159| R15 .7993 LEA 409.8 i¢$A 142.7 $5A 57.0

BO[ .1t_9 BRA .5_ BC5 .9_09 FSP -940 891 849.7 SG2 444.1 THA 140,77 EL1 L_4.0 EL2 128.5 ALF 95.18

t693



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE SEP 19 1970

t'_LIOCENTRIC CONIC

RL 1SO.ED LAb -.00

RP lOT.ST LAP 1.4S

RC 59.382 GL 9.S8

PLANI[TOCENTRIC CONIC

C3 19.049 VHL 4.t4D

LNCH AZMTH LNCH TIN[

9Q.O0 I 19 38

90.00 15 EZ 19

100.00 S SD 14

100.00 14 45 24

110.00 4 43 29

110.00 15 57 38

FLIGHT TIM( el. DO ARRIVAL DATE DEC 14 1970

DISTANCE 15S.543

LOL 355.64 VL 27.518 GAL -7.$1 AZL 88.49 HCA 106.09 8HA 150.11 ECC .ZOSZl IN( 1.5130 Vl £R.ISO

LOP 101.74 VP 50.044 GAP -S.S2 AZP 90.4E TAL 213.99 TAP 3EO.07 RCA 103.28 APO 156.94 VZ 35.229

GP -|5.19 ZAL 140.64 ZAP 38.95 ETS 31.85 ZAE 14E.$5 ETE $16.94 ZAC 76.92 ETC 241.57 CLP -SO.T8

DLA -5.7E RAL 215.01 RAD 1547.7 V[L 11.808 PTH 2.09 VHP 5.405 DPA -46.31 RAP 242.53 ECC 1.2970

L-| TIN[ INJ LAT IHJ LONG |NJ RT ASC INJ AZNTH INJ TIN[ F_ CST TIN INJ 2 LAT INJ 2 LOISG

2074.59 -15.04 32.$1 74.94 115.71. 2 54 12 1474.6 -lZ.90 25.72
4949.00 21.$7 21S.30 75.S9 71.32 14 44 49 4349.8 16.92 208.70

1917.$1 -1S.94 13.44 74.50 115.01 4 S 52 1217.8 -13.43 4.43

4181.81 22.70 1•Q.20 75.20 70.01 16 3 28 4081.8 19.77 180.43
1411.48 -19.58 350.79 72.09 116.90 5 10 25 1016.7 -15.91 549.91

4455.71 25.45 177.8,5 75.99 64.57 17 11 54 3655.7 22.04 1T0.$4

DIFFERENTIAL CDItRECTI(_q& MID-COURK EX[CUT[OH ACCURACT ORBIT DETERMINATION ACCURACY

TD( .0153 TRA -.3039 TC$ .$504 BAU .2972 8ST 688.0 $GR 1_4.4 St;3 234.6 ST 126.0 8R 177.4 SS 512.8

liD( -.1Ell RRA -.16,14 RC3 -.7371 FAU .06443 RRT -.5479 RRF .7978 RTF -.6435 CRT .2024 CR8 .9823 CST -.£922

FD( .8089 FRA -._S FC6-5.1893 6SP 2353 _ 971.0 _ -.1664 R13 .6184 LSA 539.5 NSA 145.9 99A 34.3

BOE .1L_1 811A .3436 BC3 .HSO FSP -601 SGI 854.2 _ 461.9 THA 133.34 EL1 180.8 EL2 121.1 ALF 74.92

LAUNCH DATE KP 19 1970 FLIGHT TIN[ 88.00 ARRIVAL DATE DEC 19 1970

HELIOCENTRIC CGNIC DI6TANC[ 245.234

RL 150.£9 LAL -.00 LOL 355.14 VL 27.388 GAL -7.90 AZL 88.28 14CA 109.53 SMA 130.60 ECC .20291 IN(: 1.7219 Vl L_.950
RP 107.55 LAP 1.62 bOP 104.88 VP 38.102 GAP -5.64 AZP 90.57 TAL 214.76 TAP 324.09 RCA 104.t0 APO 157.10 V2 53.255

RC 91.349 GL 11.11GP -27.13 ZAL 141.03 ZAP 42.69 ETS 22.73 ZAE 141.88 ETE 312.90 ZAC 74.91ETC 281.53 CLP -34.57

PLAN[TOCI[NTRIC CONIC
C3 17.989 VHt. 4.E50 DLA -2.12 RAL 214.77 RAO 6587.7 V[L 11.801 PTH 2.09 VHP 5.145 DPA -48.08 RAP 241.02 ECC 1.2944

iNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ _ INJ RT ARC INJ AZI4TH INJ TI!4[ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 £ 6 44 £1Et.53 -17.25 35.7T 73.85 112.85 2 42 6 14£2.3 -15.99 28.$5

90.00 15 35 18 41H57.92 20.30 212.94 74.77 70.03 14 34 59 4E97.9 17.60 LD03.47
100.00 5 27 5 1843.15 -18.Z2 16.21 75.40 114.12 3 98 8 1265.1 -14.91 9.08

IOG.OG 14 53 38 4452.54 21.51 195.04 74.36 68.75 16 12 30 4052.4 18.45 185.54

110.04 4 53 4 1896.39 -20.I_ 559,17 71L05 117.71 3 0 40 1036.S -16.99 552.19

110.00 16 6 I 4411.58 _1.22 175.00 73.11 65.10 17 19 40 5611.7 L_).69 167.89

DI_NTIAL _CTIH NIO-COUIRI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( .0179 TRA -._N7 TC3 .6£64 BAU .2502 8ST aDD.7 8DR 755.1 845 281.6 ST 124.9 Sit 134.0 88 372.4

liD[ -.08£1 liRA -.1765 tiCS -.858S FAU .07255 RRT -.5587 RRF .85R9 flTF -.6196 CRT .5595 CR8 .7324 CST -.291E

.94R4 lIRA -.5513 FC5-3.3004 BSI I 2585 _ 1006.6 RLMJ -.1102 R15 .8441 LSA 582.4 NSA 144.5 8SA 55.2

BID( .OIISO MA .3489 BC5 1.0463 FSP -794 SG1 882.9 $42 469.0 THA 128.85 EL1 150.3 EL2 104.7 ALF 50.87

LAUNCH DATE SEP 19 1970 FLIGHT TIN( SO.DO ARRIVAL DATE DEC 18 1970

HELIOCENTRIC CONIC DISTANCE 249.889

RL 150.89 LAL -.DO LOt. 3§§.$4 VL 27,447 GAL -7.89 AZL 88.04 HCA 112.57 SMA 131.02 ECC .20007 INC 1.$504 Vl 29,950

RP 107.53 LAP 1.79 LOP 108.25 VP 58.150 GAP -5.19 AZP 90.74 TAL 215.43 TAP 326.00 RCA 104.81 APO 157.24 V2 55.240

RC 63.555 GL 12.S0 GP -29.27 ZAL 141.24 ZAP 47.04 ITS 27.DE ZAE 141.33 ET[ 308.35 ZAC 72.73 ETC ESl.05 CLP -38.42

PLAN[TOCENTRIC CONIC

C$ 17.793 VHL 4.218 DLA -.92 RAL 214.68 RAD iSi7.7 V[L 11.797 PTH 2.09 VHP 4.918 DPA -4R.90 RAP 259.04 [CC 1.2929

LNCH AZNTH LNCH TIN[ L-I TIN[ lHJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 1 $4 89 2170.91 -16.46 56.75 T3.69 111.84 2 30 40 1570.9 -lS.39 51.45

90.00 15 44 52 4846.90 19.26 20t.66 74.E1 SS.SS 15 5 59 4246.9 16.24 202.54

100.00 5 13 55 1909.29 -19.46 19.0Q 75.55 113.13 5 47 24 1309.5 -19.18 11.82

100.00 13 I £7 4305,74 20.28 169.t2 73.79 6T.SS 11 22 51 3963.7 17.08 182.90

110.00 4 25 17 1697.40 -22.15 1.(4 72.25 111.74 4 51 34 1097.4 -ID.57 534.55

110.00 19 13 15 4588.41 _.93 172.28 72,50 15.94 17 28 5 3768.4 19.29 195.09

DIFFERENTIAL C.CRRECTI_ HID-COURSE EXI[CUTION ACCUNACY ORBIT DETERNINATION ACCURACY

TO( .DEll TRA -.3080 TC5 .5717 6AU .2622 8ST 657.1 6M 855.1 $63 308.0 ST 127.2 SR 93.0 $S 639.4
RD( -.ORS4 RRA 0.1_ RC5 -.93Rt FAU .07762 RRT -.§534 RRF .8730 RTF -.5704 CRT .$440 CRS .4117 CST -.3178

FOE 1.0977 FRA -.3880FC5-3.7861 6811 2735 SGB 1041.8 R23 -.1459 R15 .8696 LSA 640.9 NSA 144.0 DSA 51.5

DO( .0412 lIRA .3948 0C3 1.1021 FSP -686 841 951,S 842 482.0 THA 121.51 EL1 144.6 EL2 SR.S ALF 51.84

LAUNCH DATE SEP 19 1970 FLIGHT TIN[ 92.00 ARRIVAL DATE DEC L_ 1970

HELIOCENTRIC C_ISIC DISTANCE 256,517

RL lSO.tILAL -.OOLQI. 555.64 VL 27.494 GAL -7.87 AZL 87.83 HCA 115.81 SI4A 131.37 ECC .19763 INC 2.1674 Vl ED.SSO

RP 107.$2 LAP 1.95 LOP" 111.47 VII 58.1•0 GAP -4.55 AZP •0.94 TAL 215.97 TAP 351.7• RCA 105.41 APO 197.34 V2 53.245

RC 65.403 64. 14.15 GP -51.55 ZAL 141.26 ZAP 51.38 [T6 25.42 Z_ I 140.63 ET[ 305.36 ZAC 70.40 ETC 260.$7 CLP -4Z.93

PLM4ETOCENTRIC CONIC

17.768 V_. 4.214 DLA 1.10 RAL R14.79 RAD 8567.7 V[L 11.794 PTH 2.0• VHP 4.727 DPA -51.74 RAP 236.39 ECC 1.29E3

iNCH AZMTH LNCH TIN[ L-I T|M[ INJ LAT INJ L_NG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

!10.00 1 42 41 I_.R4 -19.TZ 41.87 74.39 110.75 R 19 47 1820.6 -16.72 34_47

90.00 15 37 • 4?94.30 11.01 Z04.S3 73.R1 67.77 15 17 S 4194.5 14.84 199.29

100.00 5 4 34 1_.41 -L'O.72 _.03 1_,R7 112.04 5 57 14 1556.6 -17.54 14.67

100.00 15 17 St 4539.S7 19.00 184.91 713.47 1t.48 16 55 34 5R53.6 15.96 179.72

110.00 4 14 5 1_9.51 -_.59 4,L_ 7Z.TO 119.47 4 45 2 1159.3 -19.75 537.02

110.00 14 t5 5 4SlS,II 21.IS 169.1UI 1'1.14 •2.08 17 37 9 5723.6 17.84 112.38

DIFTr(IENTIAL. /TICNI MID-COURSE [XI[CUTION kCCUmkCY ORBIT D[TERNINATION ACCURACY

TD( .OLEO 1WA -.3L4_ TC5 .4_1BAU .RTS5 8ST 5974 8DR 919.8 849 552.1 ST 155.8 M 87.5 89 718.0

RDE .O_OTil_A ".1611RC_I-I.04OIFAU .011149 RRT -.4SlllIRRF _,8907 flTI r -.4627 _CRT .9189 CR6 ,.42RD;CST-.5484

FOE I.R744F_A -.4047 FCS*d.OIT6 Blip 2825 Ilr_ S095.3ffJ_-_114l R15 .8949 ' LSA 714.6,MSA $45,1 liSA 28.I

ROE .033_ BRA .51H)O BC5 t.1511 Flip -•91 SGI_ 972.43G2, \409.8 THA 115.06 ELI _137,1 EL2 E•.4 ALF, 132.£S

C_

1694



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUliCN OAT[ W[P 19 1970 FLIGHT TIN[ O4.DO ARRIVAL DAT[ DEC 22 SgTO

N(L IOC[NTDIC CONIC

8L 190.88 LAL -.00

RP IOT.S$ LAP 2.11

RC 8T.480 GL 15.77

PLAN[TOCENT8 |C CONIC

C$ 17.7150 _ 4.810

LNCH AZMTH LNCH T|I4E

00.00 1 :$1 2T

90.00 14 10 15

100.00 Z $4 4

IO0.00 15 30 19

110.00 4 S 15

110.00 18 35 37

DISTANCE 285.11S

LOL $55.14 VL tT.SAT GAL -7.84 AZL 87.59 HCA 119.05 8NA 151.84 ECC .19513 1NC Z.4082 Vl £9.JSO

LOP 114.71 VP $8.825 GAP -$.95 AZP 81.17 TAL 816.40 TAP $31.45 •CA 105.8Z APO 157.41 VZ $5.£49

GP -35.90 ZAL 141.04 ZAP SS.DI [T5 23.01 ZAE 130.72 [T[ 297.H ZAC 67.93 ETC 280.£0 CLP -47.50

DLA t.75 RAL 214.88 RAD IS67.T V[L 11.79T PTH P.O8 VHP 4.51'1 DPA -53.4Z RAP Z33.51 ECC 1.Z9£8

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CAT TIN INJ s) LAT INJ Z LONG

!1171.01 -80.it 45.15 1,5.08 109.S$ t 9 19 181,2.0 -18.07 51,.M

4745.8(, 18.80 203.41 1,5.81, 80.1,8 15 29 20 4145.1, 13.$9 188.27

• 005.51 -21.95 2S.15 1,4.89 110.83 3 21, 30 1409.5 -10.80 11,.01,

4487.59 11,.81, 185.80 1,5.41 85.48 18 45 8 5887.4 14.21 178.07

1781.71 -24.85 1,.01 73.41 114.41, 4 34 58 110£.1, -21.13 $58.82

421_.N 20.50 18T.N _.05 81.89 11, 41, O 3485.0 16.58 100.15

MID-COD•lIE EmrCUTIGN ACCURACY ORBIT DI[T[lltl41NATION ACCURACY

8GT 5¢N).1, _ 1017.0 1_5 5S8.1 5T 147.5 M 139.1 $8 I'75.5

RRT -.5571 _ .liDOS RTI r -.3818 CRT .8554 C•S -.8581 CST -.5105

1101.$ _ -.0124 015 .8175 LSA 1,88.1 141A 145.5 SSA 28.9

1i4;1 1045.0 SC_ S10.8 THA 104.75 £L1 185.5 IrL2 54.4 ALF 43.04

01 f3rl[l_NT I AL CGRIEC1, IGN6

TIDE .OdT4 1'RA -._I_42 TC5 .4034 BAD .LJ_01,

gtOE .07_J NNA -.2015 NC3-1.1559 FAD .08711(,

FOE 1.4575 FRA -.41_1 FC_-4.tAI5 Blip 5110

.08_8 MA ._18 K5 1.1_4 FSP -1049

LAUNCH DATE SEP 19 1970 FLIGHT TIN[ 9¢1.130 ARRIVAL DATE DEC 24 1970

_.LIOC[mlC CONIC

ItL IS0.•8 LAL -.00

RP IO7.!10 LAP 2.•9

ilC eI.QO0 GL 17.48

PLA/CTOCE]eTN I C CONIC

C5 17.878 Vt4L 4.1_8

LNCH AZMTN INCH TIN[

9O.OO I Im24

90.00 14 14 •0

100.00 • 45 49

I00.00 15 45 3¢1,

110.00 5 N 4t)

110.00 10 47 4

DIOTANC( 809.(14M

LOt. 555.1kl VL 21,.S_1GAL -1,.81 AZL 8?.34 HCA 122.29 SMA 151.88 [CC .1931,4 INC 2.6048 Vl n.950

LGP 117.9¢1. VP 30.240 GAP -5.58 AZP 81.42 TAL 218.1,1 TAP 559.O0 •CA 106.34 APO 157.44 VE 55.253

GP -341.31 ZAL _JO.l_ ZAP 10.52 ITS 218.48 ZN[ 138.58 [T[ L_JI_.2T ZAC 65.35 ETC ZSD.G4 CLP -5£.34

DLA 4.45 RAL•15.38 iliAD 0507.1, VI[L 11.801PTH 2._ VHP 4.455 DPA -55.45 RAP _8.0T ECC l.£Skl2

L-I TIN[ INJ I.AT INJ _ INJ RT AIIC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

LnJe5.5£ -22.10 48.85 1'5._8 1($8.11, I 59 9 1725.5 -19.41 40.I59

44Ht4.44 15.28 200.50 1,4.01, 85.1_ 15 42 34 4094.4 11.89 185.£8

• 014.44J -_.15 I_J.41, 1'5.81 1159.48 5 18 5 1456.5 -_3._8 20.04

dl450.1,4 18.27 181.1[_ T5.80 44.51, 18 51, 34 3838.1, 12.71 174.04

IIII?.85 -•5.81 9.85 1,4.42 115.14 4 21, 11, 12£8.0 -L*1.55 •.59

4240.O0 II.O0 1_4.52 _.18 O0.91, 11, 57 44 3840.0 14.88 157.70

ORBIT D_TI[NNINATION ACCUNACY

ST 11,2.5 SR 22•.1 15 845.9

CRT .8518 CR5 -.9491 CAT -.M•S

LS_ 81,8.4 NSA 14_.8 IDA 24.4

ELI 21,0.0 ELZ 78.8 ALF 53.54

D ! FIrI[NLrNT !/d. C(_II_CTIC0_

.0745 TEA -.3451 TC5 .2800 BAU .3078

liD[ .IS0_ NNA -.L_5 IK_-1.£571 FAU .O_OM

IrD( 1.8155 FNA -.4114 FC5-4.51,81, 08P 5301,

.18T8 NA .SN 0C5 1.2878 F_k 8 -1104

NID-COUilD£ EX_CUTICN ACCURACY

SGT 58£.l 8DR 1117.1 848 31,4.8

RRT -.1711 lIF .8_i4 RTF -.1881

SCA9 IP57.5 IU_ -.0318 RI3 .9558

SGI 1121.9 _ 5_.4 THA 95.89

LAUIA(H DATE AEP 19 1970 FLIGHT TIN[ .98.00 ARRIYAL DATE DEC _I 1970

N[LIOCENTRIC CONIC

IL 150.29 LAL -.00

IP 107.49 LAP 1.18

RC 71.740 GL It.It

PLAN[TOCENTOIC CONIC

C$ 10.052 VWL 4._4

Lie_M AZNTH LN_ 1'IN[

• 0.00 1 8 25

_.OO 14 58 34

100.00 2 $_ 41

100.00 15 50 0

110.00 $ 48 $7

II0.00 18 58 15

DI|TA_C[ 271._27

LOL 355.64 VL !1'.582 GAL -7.77 AZL 87.08 HCA IZS.IE liMA I_2.04 ECC .19ZZO

LOP IEI.EI VP 38.888 GAP -2.81 AZP 91.71 TAL 21l._1 TAP $4_.44 RCA 109.68

GP -30.A8 ZAL 138.88 ZAP 85.E2 ETA 17.85 ZA( 157.10 ETE 284.38 ZAC 1Z.49

DLA 9.14 RAL 215.88 8AO 8581,.7 VI[L 11.807 PTH 2.08 VHP 4._75 DPA 057.1A

L-I 1'IN[ INJ LAT INJ LONG INJ IT AS( INJ AZN1,H INJ TIN[ PC, CST TIt

1381.11 -15.15 52.57 77.11 101._4 1 49 7 1781.9

4MI.07 15.1,9 111,.17 74.54 85.0_ 15 59 59 404Z.1

2110.18 -_4.$0 $2.0_ 75.85 101,.J8 3 8 51 1510.1

4588.O0 14.78 11,8.07 1,4.05 65.75 17 11 9 ]789.1

1875.81 -E7.13 15.01 1,5.1,2 111.14 4 19 5Z 1275.6

41H.341 17.44 III.N 71.58 IO.lZ 18 9 29 3588.4

DIFFI[R[NTIAL CQNIU[CTION$

?DE .1184 TRA -.3814 TC$ .1453 BAU .5301

I1_ -till IliA -.2041, •C3-1.3818 FAU .0_8

FOE 1.1,1,13 IrRA -.41•8 FC3-4.4582 OI_P 3858

IN)[ .2558 BIIA .4153 BC3 1.38154 FAP -I11,1

IN( Z.9405 VI 20.150

APO 157.44 VZ 55.255

[TC lSl.D9 CLP -57.4_

RAP _25.44 ECC 1.20A8

|NJ 2 LAT INJ 2 LONG

-Z0.75 44.58

10.51 100.2£

-Zl.6_ 24.25

11.14 171.18

-Z5.84 5.37

13.34 155.Z7

ORBIT DETERMINATION ACCURACY

ST _17.Z SR 315.8 9S S)O_.Z

CRT .8917 CR$ -.9795 CAT -.7799

LSA 973.3 MSA 14Z.5 SSA Z2.5

ELI 573.3 ELZ 89.7 ALF 54.75

NID-COUmlA[/EXECUTION ACCURACY

SGT 530.4 JE4_ IL_1,.2 8G3 389.9

RRT .0t41 8NF .1414 RTI r .01,92

1558.9 _ -.I)042 R15 ._495

SGI 1221'.8 I_Z 5_0.0 THA 88.04

LAUNCH DATE I_P 18 1870 FLIGHT TIN[ 1O0.00 ARRIVAL DATE DEC 28 1970

NIL iOC•NTII 1C C_NIC

ItL 180.88 LAL -.00

ItP IO7.48 LAP •.S$

RC 71.001 t4. II.tl

PLA/_TO(8]RTIt ! C C_NIC

C5 18. ILql5 VIIL 4.174

LNCH AZMTH INCH TIN[

DO.D0 0 $8 18

N.O0 14 38 15

IOO.O0 2 13 115

I00.O0 II II 44

II0.OO 5 dO L_J

II0.OO 17 15 15

DISTANC[ _02.1'38

555.84 VL 21,.G08 GAL -1,.72 AZL 81.1,8 14CA 128.1,8 SIAA

LOP 1•4.45 VII' M.28_ GAP -2.27 AZP 82.05 1,AL 211,.00 TAP

Gill --41.44 ZAL 158.11 ZAP 80.81 ETA 14.52 ZAI[ 155.52 ETE

DLA 7.95 RAL 218.58 _ 8381,.1, VI[L 11.811, PTH 2.0tj V14P 4.533 OPA -50.75

L-I TIN[ INJ LAT |NJ lONG INJ 2T ADC INJ AZNTH INJ TIN[ PO CAT 7IN

144.2.05 -2JI.38 38.42 78.1,5 104.80 I 58 I 1842.0

4Sll1,.IHI 12.21 llS.i 1,S.50 M.25 18 12 41 _NI1,.9

2181,.N -25.45 55.88 1,8.58 100.24 2 58 51, 1511,.3

4351,.85 15.1_ 11,5.01, 1,4.1,8 82.85 IT II 1 31,51,.8

1111.34 -20.55 18.52 71,.55 108.85 4 12 38 1328.5

4151.58 II.O0 158.42 71j._J 58.34 18 _ 25 5551.1

DIFFE]t[NTIAL C4]IMID_TiON8

TU_ .1701 111A -.50_7 TC5 -.0111 IIIU .1141

I_( .I018 IIIL4 -.1811 IIC5-I.4IIOFAU .01558

FO• l.llSl) Ir•i-.l FCS-I.I540IIIP 4021

.II$4 8nA_ .4511 El 1.4511FIP -11041

152.18 ECC .1_008 1NC 3.Z5_4 Vl 29.450

345.78 RCA 104.95 APO 157.41 VZ $5.257

280.4E ZAC 59.85 ETC 258.Z2 CLP -GZ. 73

RAP 220.85 [CC 1.3006

INJ Z LAT INJ _ L(_G

-22.00 48.49

8.45 197.11

2_ 90 27.95

8.49 l_J .27

-25.57 0.92

11.1,2 15•.81

C_tBIT D[TF.RMINATION ACCUINACY

ST 285.1, 141 419.8 IS 9_4.3

CAT

Llk: 1078.ONSA 142;l _ Ilia _ 20_5

ELI 480,2 EL2 82.2 ALF 38. 78

NIO-COU•_ [v_CUTICN ACC_IRACY

• 8GT 571.1 _ 1555.9 8£5 5941.1

R RT .S875211F ?._JO0NTF .3470

14S|.onLr'J .0185 RI5 .9S8|

SGI 1_48.4 _ 555.5 THA 80.S2

lit5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE $EP 19 1970

HELIOCENTRIC CONIC

RL 150.88 LAL -.DO

RP 107.48 LAP t.@5

RC T@.O@T @L E3.tT

PLAN[TOCENTR|C CONIC

C3 18.S86 VIHL 4.511

LNCH AZMTH LNCH T|14[

90.00 O 4@ 90

90.00 14 14 34

1DO.D0 t 13 8

1DO.D0 le 31 $

110.00 3 31 18

110.00 tT t@ 17

FLIGHT TIM( tDE.OD ARRIVAL DATE DEC 50 19T0

DISTANCE tel.t|1

LOL $55.@4 VL 87.610 GAL -7.@6 AZL N.43 HCA 151.00 814A 152.t@ ECC .18975

LOP 187.70 VP $@.190 @AP -1.75 AZP 01.50 TAL 116.97 TAP 348.97 RCA 107.1@

GP -43.99 ZAL 138.08 ZAP T4.St ET8 11.07 ZAE 153.14 [TE t74.95 ZAC 57.19

INC 3.5648 Vl 89.450

APO 1S7.35 V8 35.858

ETC EST.$T CLP -68.88

DLA 9.@3 RAL 117.4S RAD 6§@7.8 VEL 11.831 PTH t.10 VHP 4.334 DPA -90.1@ RAP EtS.5T ECC 1.3059

L-I TIME INJ LAT INJ LONG INJ RT ADC INJ AZNTH INJ T|NE PO C@T TIN INJ E LAT INJ 8 LONG
tSOe.H -tS.4t DO.M 80.5@ 108.91 I tO 37 1907.0 -83.30 58.00

4S81.14 10.S1 190.0T 70.$0 69.56 16 $0 5 5951.1 @.@8 185.00

L_89.00 -88.95 40.13 80.2@ 104.E6 t SO 11 11_D.0 -24.55 38.04

4884.55 11.95 171.99 71.@8 It.t4 17 41 tO 3444.4 T.74 165.8T

1900.O0 -29.5@ t0.51 79.89 10@.O0 4 5 19 1581.0 -El.It 18.80

4105.1@ 14.87 156.01 74.£5 58.61 18 56 42 5505.£ 10.01 150.89

DIFFERENTIAL CGRRECTIONS

TO( .15_4 TRA -.4071 TC$ o.1815 BAU .5808

1198 .593£ liRA -.1@77 RC3-1.5110 FAU .09_59
FDE £.0579 FRA -.5300FC5-4.5111 DIMe 4458

DOE .4979 MA .4495 BC5 1.5587 FSIP -1Z81

NID-COUlUE EX[CUTIGN ACCURACY GItBIT DETERNINATION ACCURACY
8GT _.1 _ 14_1.9 885 399.8 ST 575.1 M $89.5 98 1D1@.8

liT .1471 W .IHi41 RTF .5978 CRT .DS04 CRS -.9950 CDT -.9189

IS00.7 I_ .OSSO R15 .9857 LSA 11@7.8 NSA 148.0 SEA lS.S

SGI 1487.8 _ 55S.5 THA 75.65 EL1 841.@ EL8 98.8 ALF $5.15

LAUNCH DATE &EP 19 tSTO FLIGHT TIME 104.180 ARRIVAL DATE JAN 1 1971

HELIOCENTRIC CCNIC

RL lo0.tl LAL -.O0

RP 107.4@ LAP 8.77

RC ?9.too GL 89.4@
PLANETOCENTIt I C CONIC

CS 19.o94 v_. 4.348

LNCH AZHTH LNCH TIME
90.00 0 $4 41

9O.OO 15 54 19

too.D0 8 8 1

1DO.D0 1@ SO 18
110.00 5 L_ SO

11@.DO 17 4g 0

D IFFEN[NTIAL CCIli_CT|ON6

TD[ .5111 TRA 0.4401 TC5 -.5905 OAU .4C47

RD[ .4940 ItRA -.1875 RC5-$.14144 FAU .08911)

FDE 8.111_ FRA -.£434 FC5-4.08_0 Blip 4847
@DE .5988 BRA .4@15 11¢5 1.1071 Flip -IL_D4

DISTANCE L_S.DT3

L_ 555.84 VI. 87.@_5 GAL -?.aO AZL 88.0? HCA 155.84 8NA 158.89 ECC .18678 INC 5.8895 Vt 29.850

L_P ISO.05 VP 50.894 GAP -I.L_ AZP 99.78 TN. 818.1_4 TAP 558.88 RCA 107.51 APO 157.£@ V£ 55.859

GP -4@.55 ZAL 158.70 ZAP 78.97 [T8 7.51 ZA[ 130.@8 ETE 840.70 ZAC 54.44 ETC 85@.48 CLP -75.95

DLA 11.88 RAL 818.48 RAD 8S87.8 VEL 11.849 PTH 8.10 VHP 4.578 DPA -@1.45 RAP 809.88 ECC 1.5151

L-I TIME INJ LAT INJ LONG INJ RT ADC INJ AZI4TH INJ TIME PO CDT TIM INJ 8 LAT XNJ L_LONG
8570.81 -8/I.41 8S.INI 1_.81 IO0.QO 1 17 59 11978.8 --84.@9 5T.98

44?0.88 8.@7 1@7.81 ?7.78 88.94 18 48 50 5870.@ 4.9? 180.48

1_.58 -87.00 44.80 I_.S5 101.97 8 40 18 1898.5 -85.@7 34.91

4_7.@1 8.74 188.77 77.19 @1.O0 18 O 47 _$87.8 5.87 11_.18

8040.51 -SO.74 _A.SS 81.a8 105.75 5 57 50 1440.5 -88.89 19.88

4040.58 18.55 154.12 75.95 57.95 18 58 57 $45@.i 9.81 147.99

NID-COURW[ EmrCUTICN ACCURACY CRBIT DETERNINATION ACCURACY

8GT IK_.7 ll_ 1|84.5 SG5 588.0 ST 408.8 8R @48.0 9S 10Q1.8

RRT .IHH_ RRF .8?1|'11TI r .7188 CRT .D@71 CR@ -.9974 CST -.949T

171£.7 RE3 .0771 R13 .9700 LSA 1588.D NDA 148.5 SSA 14.S
8G1 1057.1 @G8 SX.4 THA 67.89 ELi 805.1 EL= lo0.£ ALF 58.78

LAUNCH DATE &EP 19 1970

HELIOCENTRIC CONIC

RL 150.18 LAL *.DO

RP 10?.49 LAP t.|T

RC DO.SOT GL 87.@7

PLAMETQCENTRIC CONIC

C3 19.415 VHL 4.481

LNCH AZNTH LNCH TIME

90.DO O 81 15
O0.00 15 58 1

1DO.DO 1 50 @

too.DO 17 11 59

110.OO 5 14 51

110.00 18 $ 45

FLIGHT TIME 108.00 ARRIVAL DATE JAN 5 1571

DISTANCE $08.097

LOL 555.@4 VL 27.@88 GAL -7.St AZL OS.18 NCA 15@.48 @NA 158.89 ECC .187@@ INC 4.5558 Vl 89.650

LOP 134.80 VP 58.t98 GAP -,T@ AZP 95.89 TAL Eli.It TAP 515.09 RCA tOT.4t APO 19T.14 V8 39.838

6P 04@.04 ZAL 159.13 ZAP 85.17 ET@ 5.84 ZA8 188.87 ETE 885.50 ZAC 51.@9 ETC 859.39 CLP -79.55

DLA 15.95 RAL 819.70 RAD 8§8?.8 V[L 11.@74 PTH 8.11 VHP 4.470 DPA -88.58 tAP 805.98 ECC 1.3888

L-! TINE INJ LAT INJ LGNG INJ RT ADC INJ AZNTH INJ TIME PO C$T TIN INJ 8 bAT INJ £ LONG

t@S?.S8 -t?.t8 71.11 15.48 IT.D0 1 S 41 8057.@ -15.91 95.11

4405.93 8.84 105.51 78.57 88.41 17 11 87 5805.@ 8.9@ 179.8,1

85?1.58 -8@.$4 §0,15 85.85 99.88 8 89 57 1771.5 -88.99 41.81

4187.84 T.78 185.58 78.98 81.04 18 11 t? 5SlT.t 5_44, 159.77

tlN.Sl -51.88 tD.SS 04.48 105.11 5 49 57 1504.5 -19.75 _O.TS

4009,81 lO.l_ 1§1.58 77.81 57.55 li 10 _ $408.8 @.8i 144.97

OIFFERENTIAL C_RRECT|CN8 NID-CCURDE Ev_CUTION ACCURACY ORBIT DETERNINATION ACCURACY

108 .4789 TRA -.4108 TC5 -.5575 8AU .4_10 D&T 900.4 8_ 1S94.8 @G5 578.5 ST @57.@ SR 75?.0 S9 1101.7

ilk .5987 RRA -.1551 RC3-1.5758 FAU .OIkl?8 RRT .78_ W .9759 RT_ .l_ CRT .9765 CR8 -.9987 CST -.9450

Ir_ 8.L_DL_ FRA -.1747 FC5-5.7487 88P 5t_J 888 1871.11_ .0_78 R15 .D?DS LSA 1475.8 14_A 144.5 $8A 14.5

BO_ .T584 liRA .4704 BC5 1.$888 FDP -1150 8491 1785.S IK4 S54.S THA @1.55 EL1 884._4.8 105.@ ALF DO.DO

LAUNCH DATE IMEP 19 1970 FLIGHT TIME 104.00 ARRIVAL DATE JAN 5 1971

HELIOCENTRIC C_NIC DIJTANCE 908.401
RL 110.80 LAL -.00 LOL 555.84 VL 87.818 GAL -7.44 AZL 05.80 14CA 141.71 8NA 118.rJ ECC .10788 INC 4.79?5 Vt 89.@90

RIP 107.48 LAP 8.87 LOP 15T.49 VP _8.187 GAP -.51 AZP 85.77 TAL 818.50 TAP 5_.01 RCA 107.47 APO 1ST.@0 V8 55.897

RC M.739 GL 30.46 GP -51.54 ZAL 155.30 ZAP 87.08 LrT8 558.8_ ZA[ 185.44 ET8 8_.09 ZAC 4@.94 ETC 854.8@ CLP -05.87

PLANETOCENTNIC CGNIC

C5 LqD.40T VHL 4.517 DLA 18.18 RAL I_1.11 RND 8487.8 _ 11.907 PTH t.lt VHP 4.81t DPA -85.4@ RAP 197.74 ECC 1.5559

LNCH AZNTH LNCH TIME L-| TII4_ INJ I.AT lNJ LONG INJ RT ADC INJ AZNTH INJ TIME PO CST TIM INJ 8 LAT INJ 8 LONG

90.00 O I 11 t747.78 -t?.88 78.0_ 88.$8 94.?0 0 98 D 814T.8 -87.01 _9.49

OO.O0 1@ 84 em 48_J4.@4 4.37 17_.SO 81.87 81.9tt 17 H 5T 5754.7 .59 171.N

SO0.OO I _4J 44 t4_¢l.L_J -L_.51 58.45 88.45 88.15 8 17 40 1818.5 -£8.1@ 47.98

100.00 17 _¢J 40 4101.57 5.57 181.70 81.81 _0.98 1@ 45 1 5901.4 1.81 155.15

110.00 5 5 1 1180.04 -58.88 $4.87 87.M 99.99 5 41 81 1580.0 -51.14 _ll.07

110.00 18 14 58 _H)SO.57 8.83 148.57 ?8.85 58.80 19 SO 45 5510.4 4.80 148.08
DI_IA_ C_M_CTICI¢O MID-COURSE EX[CUT|ON ACCURACY CRBIT DETERNINATION ACCURACY

198 .9888 _ -.4848 TC5 -.7003 BAU .4880 8GT 118J._ 84Nt 1807.1 883 5S8.5 ST 011.5 Sit 855.8 @S 1119.8

• @?sT NRA -.10_4 RCS-t.SeS8 FAU .071H_5 liT .S41M W .tYN RTF .8888 ORT .8854 r_S -.fl95 ¢ST -.9?Tt

IrDE 8.8144 FRA -.1045 FCS-5.SY781NJP 5881 8GIJ 80_J4J._ RL_ .1081 R15 .9751 LSA 1@1@.8 J4_A 143.4 @8A 15.1

DOE .illlO O0A .4?59 Be5 1.?155 Flip -118@ 8G1 1885.8 @G8 5_.0 THA 5@.D8 EL@ 1175.0 [LE tDT.E ALF 46.49

1@95



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19701

L&_N •ATE _P 19 1•70 FLIGHT TIM[ 1|0.80

N(LIOCENTRIC CONIC •IDTANCIr 314.•|S

RL 150.18 LAL -.00 LOL $SS.Ikl VL tY.iOS GAL -T.]S AZL IM.l? HCA 144.14 SNA

10T.40 LAP 3.80 LOP 140.Y• _" SO.tY7 GAP .13 _P M.3? TAL ZJS.II TAP

ItC Ikl.INIS GL 31.83 GP -14.03 :PAL $31.$• ZAP IO.SM ITS $$4 • 24 ZAE $E1_.44 (TE
@LANETOCKNTRIC CONIC

CS 81.4¢ K 4.gl _ El.IS IAL t_l.fl _ IllY.I _L li.ISl PTH £.1l

LNCN AZNTN LNCH TIM[ L-I TIME INJ LAT INJ LONG lNJ RT ADC INJ AZNTH INJ

00.00 rJ 44 40 IW|8.$M -I_1.30 ME.M7 t.El 90.89 _ 3M |E

90.00 1i $$ it 4114.4i 1.10 |73.N 11,78 11.74 $i • T

1_._ S 8S 11 NI4.00 -N.OS li.IS t.iO ll.so 2 3 45

1ON._ 10 S 10 .44MO.N 9.11 $ST.M M.OS _.N 19 1£

110.N • $3 N _.91 -35.17 4|.N •$._ N.£l 3 31 SO

110._ 10 40 4 _1.13 O.41 149.19 U._ H.3S 19 53 $S

Oi_TIAL _Ti_ NI_ _C_I_ _CUR_Y

•_ _ -.4_ _ -._l _ ._ NT _.7 I 1_8.0 _3 352.4

1.11_ _ .4Y43 lIC3 1.M7 F_ -1_ _1 L_SU.4 _ S_.S _ S0.97

LAUNCN OAT[ _ il) 19"/0

NELI_IC _lC

_RIVAL DATE JAN T 1071

IU.IS ECC .18337 I_ 5.330S Vl _.i$0

• 33 RCA 10T.49 A_ 1SO.it V£ $5.£$5

£53.18 ZAC 4•.10 ETC 2S$.03 CLP -_.0S

_i_ TIM[ 11t._

4.011DPA -_.30 MAP 191.39 ECC 1.3555

TIM[ _ _T'TIN INJ ! LAT INJ t LONG

l_J_St.3 -ET.I_ TT.03

SO$4.S -£._ 11kl.30

$1_.0 -L_.J• _.01

34_J.3 -.|T 151.14

1113.• -58.44 31.1_

31ti.l 1.14 lll.ll

liT llllTli ACCURACY

ST 1011.4 _ t4T.0 18 11_.0

_T ._ _8 -._T CiT -._3T

L_ 17•S.3 _IA 14_.7 I_ 11.S

ELI ISOI.I _ 111.4 ALl 41.11

NR|VAL OAT[ JAN 9 10T1

DIiT_ _1.1ftl

me i_._ LAP 3.14 _ 1_._ W .SO._ GAP .S _ _.OT TAL

ItC 01'._1 GL SO-SO _ -SO._ Z_ IN._ _ _.K _l _9.31
_qXlmIC _IC

C$ **._7 vl3L 4._1 _ _._ _ _._ _ _7.9 _ 18.014 P_

_ _ TIM[ b-i TIN[ I_ LAT INJ
_.B _ st N N?0.40 -N.N fi.N

I_.GO 17 _ L_ 4110.74 -1.1_1 $N._

igO.i i I 11 i.ll -ll.li 71.L_

iON.O0 II II II 1944.80 .N lg.l

110.1 • I IS l.l -1.14 4_l.ll

llg,aO If It 11 llll.13 |.ll 141.11
DXilii IGll

TOE i.QO3H) I -.i T_ -.l_J¢li llAU .Ini

liD[ .|IIkl IIU .DmL_r M¢_i.4iO_ V_U .OCklSl

FOE l.STtl FIIA .01_1 FC_I.4_|7 BOP It31

80[ S.SiYl i .4803 I_J i.Y04I lip _NM

148.17 _ 1_.C_ ECC .11_17 I_ t.9$44 Vl L_.ISO
lll.|t TAP I.S41 RCA lOT.41 APO ISl.ll V! 31.1S3

119.L_J [TI[ P.44J.S4J ZAC 43.5T ETC £Sl.4NJ CLP -94.S8

!_.14 VHP l.OTT _A _S._ RAP 1_._ [CC l._TT8

INJ aT _ INJ _ INJ TIM[ _ _T TIN INJ £ LAT INJ £

|.IT 80.11 14 It T _YI.S -ll.|l 11.£1

li.49 tl.ll SO 41 _ _SI0.T -9.1 11_.14

1_.47 IT.14 I _i 41 l,I -LqJ.80 L_.44

iT.iS IO.ll lO 4| I _44.O -I.lt i31.i|

ll.4HI Oi.l_ _ !_ It tlii.O -13.11 ]t.13

H.I7 1.0_ 80 E0 18 _lL_l.£ -.14 IH.lO

GRBIT DETENNINATION ACCURACY

ST IL_9.O 811 1_.9 88 iI_.T

CItT .INN_ CRS -.9999 C•T -._Yi

LIL4 1807.1 _ 146.7 _ 10.0

ELI 1•0_.0 Irl_ 113.S ALF 39.114

Ill _l_ll ACCUR_Y

811 llll.| ill _!.0 THA 4I,Ot

LAUIKN DATE I[P 19 IS?• FLIGHT TIME 114.00 kR•|¥AL DATE

_LI_ENTRIC CONIC DIMTANCE 1£7.497

IP lOT.IS LJUP 3.81 LOP 147.80 Vii So.141 GAP .IT _P I_J.N TAL 814.•1 TAP I.£1 NCA 107.41 APO IS3.41 Vl SS.840

Re ll.lOI (4. lI,TO IP -ll.13 IAL lll,Ot ZIP li.ll Ill 144,1l II lll.ll IT[ 144,13 lie 40.4• IT( ltO.Ol (Ll-lOl.iS
PLtTOCLrll4TM I C CONIC

CI 85.088 _ 5._ DLA _.Ol IAL _1._ I_ O_.O _L it.ill _H £.17 _P 1.4£• DPA _S.l_ lAP ITT.N ECC 1.4118

L_ _ _N TIM[ L-I TIM[ INJ tAT INJ LONG |NJ liT A_ INJ _H INJ TIM[ _ C|T TIN INJ t LAT INJ £

IO.C_ It St 4 IISO.II *ll.l_ 180.41 i00.80 IO._ £1 44 II £S|•.l -IT.iT OT.OO

90,00 lO L_B 10 4041. T• -S. O_ 1_ . II I, SO _.09 II IT 31 $44I. I -• • II Sit . 41

100.00 0 3T 1| 1118.1t -tB.N _.TS 101.I_ 31_51 I I4 T 111£.£ -L_9.T4 T4.03

il.I II It II i.31 -1.11 liT.IT ll.II IO.L_l IO iS 41 _.S -l,OS 141.C_

1101. • 84 4T 14Tl.Y4 -9.1 |l.lT 101.90 1.14 I • I iili.l -_4.1S 48.53

110.ON lO I 14 ITll.II l.ll iso.C_ N.IUi ll.Ol L_ Sl l IISI.T -|.It 111.81

JAN 11 1971

DI_TIAL _CTI_

BOE S.104T IIIIA .iSiS KS l.l_ll lIMP -019

LAUNCH OAT[ _P 19 1970

IIC_IC CCNIC

I_ SSO.l_l LAL -JO

lip lOT.St LAP l.l_l
I¢ 91./70 I¢ 43._4

PL_I_TOCIDITlUC C_NIC

C$ L_T._OS VlL S.1_8

AZIITH UlCH TIM[

OO.00 81 SO I_

OO.OO 19 SO 40

100.00 ill S| II

100.00 lO 10 l

liO.I • I 47

NI_ E_C_l_ ACCURACY

_1 1411.i ill S4S.T THA

lLlltCr TIN[ lii,O0

Oi IT|C! $11./#_

O_BIT D[Tli_IITION _CURACY
L_.I iT 149£.9 8_ IC_.T iS 113i.£

.93£0 CRT .I)904"CMI -.IH)99 Cii -.ll901

.9TY8 LIA lilO.I _tA 140.1 13A 8.S
41.11 ELi ie31.1 [Lie lli.l A_f 3|.IT

AItRIVAL DATE JAN 13 1•71

i.OI_O lIRA -Sill I¢1-1 .lilt Ir_U .040841

F_ i.l IrlEl .I l¢_k-1.4lll i TIIZO

liD[ 1.9330 _A .4344 KI S.SOT4 F•P -TEl

L_ 3IS.I| VL L_.$49 GAl. -T.01 A_. I_.$T HCA 1|4.iS ll3A tII.TS [CC .18141 I_ T.II13

L_ llO.ll Vii SO.888 GAP l.II A_ lt.l_ TAL !14,11 TAP O.ll KA IOT._ I lSl.ll
GP -I._ ZAL ltS.I lAP l.l| l'il ISO.S4 ZA£ lit.SO E_ _.l| IAC II.|l ETC 14O.SS

tT.I i 1.14_ IL40 l.l I II.l PTH I.L_ %14P l.t DPA -_.$4 RAP 170.46
L-I TIME INJ I.AT ItJ lONG INJ IT ASC INJ AZINTH INJ TIME PO CST TIN IlJ £ LAT

1311.14 -l_.iO 11_._ IC_.|t Tl.tS li g| 41 1_11.1 -lS.lO

IT.IT -IO.T? ISl.I iN.IT I_.lt _ IT l Ill.I -14.13

1.11 -N.411 N.4I ll.l lt.ll 14 4l IS l.t -tl.£i

|7_.1_ -T.N 140.04 l.II 61.1 IS I 49 1180.t -it.iT

lil.ll -It.OI SO.S4 il.ll 10.IT t iT L_ Itl.t -$1.91

VS _.630

V£ 3S.P.3S

CLP-IOT.TO

lSI.ll tl.l| |S.8# I1 1840

NI_ [IKCUTIGN ACCUIACY

SiT tlll.T t iMO.I lid 13Z.D
liT .1011 IF .llti N_ .NIl

8G1 l_T.8 Ill SSO.I T_ SO.40

[CC i.44JOT

INJ t LONG

114.N

14S.J8

08.05

1)_.$3
99.44

30W).4 "4.51 1£7.30

CMSIT KTENNINATIGN ACCURACY

8T 17Ti.4 Im 1119.7 li 111T.8

IT .t CR8 -.l_ CIT -._IS

LSA IIll.I I 151.0 ISl l.S

ELI _S.I ELI llO.I ALl $I.1£

1497



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUKN DATE IEP 1! 1970

H[L IOCENTRiC CONIC

RL 110.89 LAL -.DO

RP 107.S$ LAP 3.31

RC 94.056 G1 47.E6

PLAMETOCENTR | C CONIC

CS 38.420 VNL S.IHt4

LNCH AZMTH LI_H TIN[
78.71 19 16 43

iOl.ll tl II 33
_1.71 19 !1 43

101.11 II ll 33

110.00 1 3} 14
lID.D0 11 IS I

FLIGHT TIME tft.OO ARRIVAL DATE JAN 15 1i71

DIITANC[ $40.01|

LOL 31i.64 VL 27.5£4 GAL -6.22 AZL 41.£0 HCA 157.22 IRA |31.57 [CC .16514 INC 6.6027 Vl 21.650

LOP 1|5.71VP 36.205 GAP 1.75 AZP II.ll TAL 113.45 TAP 11.25 RCA 107.21APO 155.95 V2 $S.240

GP -6S.38 ZAL 119.11 ZAP R,S] [TI 331.41ZAE SOl,G1 ETE 235.40 ZAC 34.04 ETC 245.69 CLP-113.41

DLA 30.31RA1 212.21RAJD 1§8.3 VEL 12.401 PTH 2.24 VHP 6.504 DPA -67.16 RAP 162.06 [Cc 1.5555

Lol TIRE IXJ LAT INJ LONG INJ RT AK INJ AZNTH INJ TIM( PO C$T TIM lNJ Z LAT lNJ Z LONG
$1_1.23 -$7.09 111.71 10t.17 14.90 ZD 3£ 31 3348.2 -20.91 155.37

5_.41 -t7.17 $19.57 109.16 14.97 23 14 31 271_.4 -20.90 111.25

3t48.13 -17.19 111.7| 101.17 14.13 20 32 31 3343.2 -10.91 155.37

3511.41 -17.17 111,37 10t.11 14.17 £3 14 36 £712.4 -ZD.DD 112.23
171HI.31 -30.0t 11.81 114.37 72.10 2 19 61 218.3 -32.10 73.21

3518.$4 -4.11 128.00 101.53 56.30 22 24 30 _62.3 -10.50 121.66

DIFFERENTIAl CGImECTIOR$

TDE !.0430 TRA -.3390 TC3 -.IHI3D BAU .5779

RDE 1.0041 RIL4 .tROS RC3 -.1_19 FAU .03933

FOE 1.9111 IrRA .8949 FC3-1.0835 BlIP 8509

liD[ 2.3333 IIA .4111BC3 1,3333 FIP -151

NID-COUNI_ [X_CUTIOi ACCURACY ClIDZT DETENMINATION ACCURACY

167 2397,1 8M 1380.3 $G3 137.1 IT 2081.S Sit 10t)7.2 66 1984.5

RRT .1051 RRIr .9714 RTI r .9501 CRT .DIK)3 CR6 -.DODS CST -.9940

IGI ZI3D,0 R_3 .143| Rt3 .9768 LSA 2587.0 _lA 156.0 61A 6.2
861 9783,1 8De 531.3 THA 31.24 EL1 2349.1 EL2 155.1 ALF 27.66

LAUNCH DATE 9lIP 19 1970 FLIGHT TIME lZ0.00

HELIOCENTRIC CONIC

RL 110.99 LAL -.OQ

RP 107.13 LAP 3.39

K IMI.3)t k 51.48

PLANETOCENTR I C CONIC

C3 59.355 _. t.m

LNCH AZMTH LNCH TIME
?0.90 18 47 It

101.01 IS 34 St
?0.99 19 47 IS

1OI.01 IS 34 39

110.90 O L_ 29

110.00 It 36 47

D I FIrI[NI[NT | A4. CGiU_CTICI_

11_ £.tltW TRA -.ION

NO( 1.0821 NRA .3839

F_[ 1.1087 FNA .3103

DOE !.0531 1;NA .L347

DIITkNC[ $44.m

I.CL 353.14 Vl 97,41t GAL -4,74 AZb 79.15 HCA

LOP SS6.DS VP 31.190 GAP 9.19 AZP 91.10 TA1

r,,P -11.91ZA1 113.98 ZAP 100.93 [TS 393.$7 ZAE

ARRIVAL DATE JAN 17 1971

141.02 8MA 131.37 ECC .16491 IN¢1D.3466 Vl 29.650

919.13 TAP 13.45 RCA 107.08 APO 155.66 V2 35.135

104.53 [TE 9_0.33 ZAC 30.51 ETC 241.22 CLP-119.65

DL4 33.17 IL4L I15.30 IL40 1511.| KL 19.|7| pTH 9.30 MPIP 7.349 DPA -67.50 RAP 15t.47 ECC 1.6477

L-| TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIRE PO CiT TIH INJ I LAT INJ 2 LONG
4191.91 -17.91 179.01 116.58 9t.00 t9 39 51 3531.9 -21.63 171.96

314t,14 -$7.19 110.29 111,57 IO.tl 94 _1 45 9141.6 -_1.61 103.79

4111.91 -17.tl 179.01 111.5t 61.00 11 5Q 51 351|.9 -21.65 171.94

31A1,14 -17.lt 110.8 11t,57 IO.H 94 93 45 L_41.6 -21.62 103.79

5011,01 -11.54 101.31 111.17 13.5R I 90 5R f49|.0 -95.89 93.84

3393.53 -13.38 117,40 113.13 51.95 93 51 52 976|,5 -17,48 110.69

MID-COURSE EXECUTION ACCURACY GRDIT DETERNINATION ACCUIqACY

TC3 -._137 BAU .5785 67 1143.4 I_l 1351.9 I63 149.$ 8T _19.9 M tl7.3 63 1046.1

RC3 -.6336 FAU .OZtl7 RRT .879 RRF .ttl3 Rll r .9671 CRT .i879 CRS -.ll83 C$T -.9152

F(3 -.6397 BIMP 385 N L_lT.O R13 .1719 R15 .9767 LSA 2803.2 NSA 161.1 $SA 5.1

DC3 1._1FDP -543 IGl L_53,1 I69 3_4,R THA 25,26 ELl £_06.3 EL2 143.5 ALF 21.29

LAUNCH DATE 6EP 19 1970

HELIOCENTR|C CONIC

RL lS0.|8 LAL -.DO

RP 107.97 LAP 3.37

RC 138.984 9l S5,78

PLAN[TOCENTR|C CONIC

C3 50.974 VHL 7,140

LNCH AZNTH LNCH T|M[

95.07 19 !t 41

114.93 O 27 53
15.OT 19 29 41

114.93 0 87 53

95.07 18 tS 41
114.93 0 97 53

FLIGHT T]M[ 12Z.DD

DIDTANCE 358.389

LOL 315.64 VL 27.635 GAb -3.53 AZL 77.31 _CA

LOP llO.DO VP 38459 GAP 8.47 AZP 10_.05 TAL

4P -72.91 ZA1 111.36 ZAP 100._8 [76 313.50 ZAE

ARRIVAL DATE JAN 1_ 1671

114.90 3NA 131.15 ECC .16472 INC12.d868 VI Z6.ISD
211.75 TAP 15.93 RCA 106.92 APO 195.37 V2 35.t£6

100.00 [TE Z23.t4 ZAC 26.07 ETC e36.8t CLP-1_7.59

OLA 57.03 RAL 23t.53 RAO 658.9 VI[L 13.1£8 PTH 9.40 VHP

L-I TIME INJ _AT |NJ _ INJ RT A$C INJ AZMTH INJ TIRE

4397.10 -17.19 131.70 195.4S $9.15 19 41 48
3210.71 -17.10 107,55 195.4_1 $6,14 I 91 24

4397.10 -17.19 191.70 195.45 51.61 19 41 48

3910.71 -17.10 107,35 115.44 51,14 I 21 24

4397.10 -17.19 111._0 193.45 SI.6S 1_ 41 48
3210.71 -17.10 107.56 ltS.44 Sl.&4 I 21 24

DllrlrI_ENTIAI _CTION$

TIME 3.4388 TRA .0034 TC3 -.7119 BAU .5591

RDE .9161 RRA ,3255 RC3 -.40413 FAU .09146

FOE 1.1137 IrRA .39317C3 -.3tklS |DP 9451

3.$5L_ BRA .3256 Be3 .8197 FSP -438

LAUNCH DATE IEP 19 1970

NID-COURIE EXECUTION ACCURACY

SiT t131.4 Itl41 1073.1 SiS 199.3

RRT .tlliO RIIF .9313 RTF .1449

31_.5 RIS .1710 fl13 ,9771
SG1 _073.1 sit 575.3 THA 17.47

FLIGHT TIRE 1_.00

355.t4 V1 97,439 GAb

11_.43 Vie 541.111 GAP
6P -77.37 ZAL 107.11 ZAP

DISTANCE 338.41t

-4.41 AZI. 74.54 HCA

9.30 AZP 103.30 TA1

8.59 [78 303,29 ZAE

1.561 DPA -67.26 RAP 141.41 ECC 1.8389

PO CIT TIM INJ t LAT INJ _ LONG

3727.6 -21.36 164.95
2110.7 -21.37 100.80

5727,6 -11.36 114.95

2_10.7 -21.57 100.80

3727.9 -21.56 184.99
2_10.7 -21.37 100.80

GRBIT DETERMINATION ACCUIEACY

ST 2755.0 _ 749.9 61 1OO4.9

CRT .R774 CR3 -.9R21 CST -.996_
LSA 5{)22.1 14SA 167.9 66A 4.0

EL1 _851.1 EL2 153.2 ALF 14.94

ARRIVAL DATE JAN 21 1971

HELIOCENTRIC C_NIC

RI 150.88 LAb -.00

ff 107.59 LAP 3.31

RC 100.910 I_. 39,19

PLMITOCENTR IC CGNI¢

C3 71.404 _ 9._OI

LNCH AZNTH LNCH TIME

DO._O 19 14 SI

119.70 1 9 40

IO._O 11 14 51

119. TO 1 9 40

90.30 19 14 51

119.70 1 9 40

167.35 814A 130.91 ECC .18454 INC16.6646 Vl _l.SSD

_10.30 TAP 18.15 RCA 101.76 APO 155.07 Vl 3S.ZlZ

94.79 ET[ 919.71 ZAC 91.06 ETC 227.06 CLP-159.66

DLA 410.19 RAL 144.17 RAO 4311.4 14[L 13.11L_ PTH 9,64 VHP 10.414 DPA -64.06 RAP 119.10

L-| TIRE INJ LAT INJ _ONG INJ RT A$C INJ AZNTH XNJ TIME PO C$T TIM lNJ 2 LAT

44?9.90 -14.07 901.18 135.85 59.30 19 39 37 $873.9 -19.65

_1_9.9_ -14.83 107._11 1_3.tl 3£._1 9 3 L_ _6_8.8 -19.44

4471.10 -14.87 101.1_ 133.83 59.30 19 39 37 3879.9 -19.65
3111,ll -14.85 107.31 133.81 59.99 2 3 29 L_ll_8 -19.64

447D,90 -14.17 L_,l_S 13_,l_ 39,30 19 31 37 3879_R -If.iS

3Ill.IS -1/,IS 107,_1 1_3,_ 39,91 9 3 _9 9128,8 -19,$4
DIF71[N[NTIAL C4)NR_TICN4

TO( 4.$4_1TRA .40_1TC3 -.4941 BAU .41344

ROE ,841_ll_A .4470RC3 -.1703 FAU .01371

FD_1.SI911rRA .4360FC3"-o1131 lIP 91_7

B_ 4,542 BllA ,7611 B¢3, ,3t39 FDP *349

I_D-COUilUI[ [X[CUTICIq ACCURACY

SIT 3187.9 _ 999.9 8G3 1D1.t

RRT .441_R_F .1147 RTF .D754

8GB _999.4 R91J .1814 R13

_Sil 3_09.0 SCA_ 397.3 THA

ECC 1.1916

INJ 2 LONG

l!NI.33

101.08

1_.51

101.08

/i_.33

101.08

_RDIT DET[31141NATION ACCURACY

ST 3011.0 M 937.t 33 _.3

CRT ,7172 CR$ -.7655 CST -.9974

,9?89 . lSA 3214.4 NSA 176,9 $SA 3.0

5,48 EL1 3033.D EL2 165.D ALF 3.19

1698



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE &EP 19 19TO

14(LIOCENTNIC CONIC

RL l§O.Ie LAL -.00

RP 107.Q$ LAP 3.5R

RC 103.194 GL l$.31

PLAIETOC[NTM|C CONIC

C$ 11T.918 _ ID.INM_

LNCH AZNTH LNEH TIN[

S7.13 18 32 43

18Z.87 $ 43 9

5T.13 18 31 45

IL_.87 I 43 •

57.15 18 _ 45

l!!.87 I 4S •

FLIGHT Title 121.00 ARRIVAL DATE JAN 13 1971

DISTANCE 3Q4,524

L_. 353.84 VL 27,3•7 GAL -•,21 AZL t•o|3 HCA

LOP 184.70 VP 3•.C_0 GAP 3.10 AZP 110.61 TAL

GP -RI,•S ZAL 103.24 ZAP 98,19 [T8 270.10 ZA[

170.45 8NA 130,67 ECC .18451 INC£0,8733 Vl 19.450

209,74 TAP 80,10 RCA 103.50 APO lS4,TS VE $5.£15

88,41 (T( 189,84 ZAC 14.03 (TC Z04.24 CLP-lJR.S4

DLA 4t.32 RAL 249.•0 lAD IS?0.2 VEL 13.470 PTH E.79 VHP 13.SEO DPA -85.01 RAP 119.41 ECC £.9417

L-I TIN[ INJ LAT INJ LONG INJ RT ARC |NJ AZNTH INJ TIME leo CRT TIN INJ 2 LAT INJ 2 LONG

44W9.15 -10.12 111.74 147.$0 48.•3 1• 49 51 4015.1 -18.01 205.•0

51_7.53 -10.80 103.87 147.49 48.05 I 40 • 2197.4 -18.OO 104.05

4123.15 -10.81 211.74 147.50 48.83 1• 4• 51 4025.1 -18.01 tOS.lO

5L_7.55 -IO.O0 101.87 147.4• 48.R5 2 40 • L_f47.4 -18.00 104_05

44W9.15 -10.12 211.74 147.S0 48.15 19 4• 51 40£5.1 -18.01 80S.O0

38117.53 -10.•0 t01.J7 147.49 48.85 2 40 8 L_IT.4 -18.00 104.05
O I FFI[I_NTIAL CDInI[CTIONB

9.7385 TNA 1.1•11 TC3 -.8151 _ .35_

I|D(-l.O_51 RRA .4443 RC5 -.0OR• FAU .00•12

IrDl[ I,SS09 FRA ,41_1 F¢5 -.0449 _ 10148

BOE 4.071)0 liRA 1.88e7 BC5 .8132 Flip -L_I

LAUNCH DATI[ 8lip 19 1911)

N[LIOCENTRIC C_NIC
RL 130.88 LAL -.00

RP 107.1kl LAP 3._

RC 105.488 GL t4.30

PLAIETOCENTR IC CONIC

C3 L_l.llTS VHL 15,430

LMCH AZMTH LNCH TIN[

57.44 1• 51 18

1_.5l 8 7 SO

57.44 18 $8 18

1L_.98 8 7 51

57.44 111 Sl 18

111.58 I • I

NID-C_URRE EXECUTION ACCURACY

8GT 3174.9 _ 1115.4 8G5 77,6

RRT -.8,5SI IRI r -._140 RTF .9901

3_14,9 RI_ -,1997 813 -,9639

361 3313.1 _ 585,9 THA 185.12

FLIGHT TIN[ 128.00

Ol STANCE 570,571

LGL 555,44 VL 27,380 GAL -$.90 AZL 39,1_ HCA
LOP 111,94 VP 30.091 GAP 5,35 AZP U_),81 TAL

6P -IO.34 ZAL 14.85 ZAP N.lt ITS 1_1.78 ZAE

ORBIT D[TERNINATION ACCURACY

ST 3034,4 •R 1071.5 8S 9Q7.2

CRT -,9851 CR• ,9784 C8T -.9990

LSA 5555,3 N IA 185,4 $8A 2.0

ELI 5215.3 EL| 174.1 ALF 110.78

ARRIVAL DATE JAN 25 1971

DI_IAL _¢TIOI8B

TO( 4,57tW lqlA £,0_6 TC3 -,00_ BAU ,171_

110(-7,483l glA-I,NIIC3 -,ORS1FJW-,OON4

FOE 1.8049 FRA ,g307 FC3 .013£ BRP 1031•

80[ 0.4505 lIRA 8.5_7 KS .0358 Flip -I01

175.37 SI4A t30.41 ECC .18387 INCSO.T•_ Vl L_.8SO

208.55 TAP 21._0 RCA 108.45 APO 15d.5• V8 55.t07

79.80 ETE 149.S_ ZAC 8._ ETC 174.25 CLP 150.40

NID-COUMlUrEXECUTION ACCURACT

8GT III07,iKM 1_143,3 KS iO,I

lit -,IM4•MRF -,87£$ RTF ,9934

SGB $485.781_3 -.1279 R13 -.9905

881 3585,5 88_ $85,0 THA 123.28

DLA 4_.10 RAL 253.t$ RAID tVJ71.4 VI[L 18.•79 PTH 3.08 VHP 19.494 DPA -58.45 RAP 104.71 [CC 4.9515

L-I TINE INJ LAT INJ L_NG INJ RT ARC ZNJ AZNTI4 |NJ TIN[ PO C.ST TIM INJ 2 LAT INJ £ LONG

4741.81_ -$.N 217.00 158.N 48.t8 20 17 14 4141.6 -10.08 811.44

3410.1t -5.33 11$.83 1513.19 4t.18 3 5 0 21121.0 -IO.M 110.19

4741.8_ -5.58 817.08 13•._0 48.18 20 17 14 4141.8 -10.88 211.44

3410.14 -S.33 115.1_ I39.19 48.18 3 $ 0 _11_1.0 -10.84 110.19

4741.1M_ -$.31 217.08 lS•._0 4848 _ 17 14 4141.• -10.88 811.44

3480.9t -5.33 115.83 139.el) 4t.18 5 $ 0 2821.0 -10.44 110.1•

0i_IT DE_INATION ACCURACY

ST 1•50.0 M 8775.0 S_ 1071.4

CRT -.9933 CR• .Im08 CST -.9994

LSA 55•$.8 MRA 1_8.• SSA 1.7

EL1 5222.7 EL2 141.2 ALF 120.68

LA_MEN DATE $EP 19 1970

14(LIOCENTRIC CONIC

RL 1|0.28 LAL -,00

R_ I_7.S_ LAP 3,57

RE 107.Y83 GI. $7,OS

PLAN[TOCENTMIC CONIC

C$ IT_.STI tR8L 85.9S5

LNCH AZNTH LN(H TIlE

111.11 I 55 SO

14.84 !0 17 •

111.11 I 35 SO

11140 I 55 SO

FLIGHT TIN( 150.00 ARRIVAL DATE JAN 27 1071

DISTANCE 575.701

LOL 555.•4 VL ET.$ll GAL -5.•4 AZL 5•.08 tlCA 173.05 GHA 130.14 ECC .llfll INC$5.OlTE Vl E9.1SO

L_ _75.18 _r 5•.0_i vat ".''__ _&r l_ 84_ im_ _Ul_ _u i_r _E _ K_A lUle a¢ _rla &_a W& v_ a_ SWt

GP -iT.IT ZAL •4.88 ZAP 85.70 ET$ !14.134 ZAE 84.58 ETE 11E.85 ZAC 9.05 ETC E77.08 CLP 99.11

DLA $4.82 IAL !11.t7 ILAD 0972.7 V[L 28.105 PTH 5.42 VHP 55.0_4 DPA -42.11 RAP I|.ll [EC12.00|4

L-I TIN[ INJ LAT INJ LONG |NJ RT AJC INJ AZNTH INJ TIN[ P• CIT TIN INJ 2 LAT 1NJ t LONG

4_80.03 -.11 toe.2• 170.41 55.1• tl 35 • 4080.0 -•.IS £02.08

384_,81 *.99 135.9/I 170.40 $5,11 2 55 17 5011.0 -5.14 127.0E

4t80,05 -.il 1041,25 170,41 9S,19 21 53 • 40110,0 -S.II 22,01

_i8e.Ol -.Sl 133.N IT0.40 $S,19 2 55 17 _084.l -S.ld 127.82

41410.05 -.81 _04.83 170.41 $S.19 t| 53 • 4080.0 -•.IS L_D_.OO

3418.1_ -.$9 155.11t 11_1).40 IS.It E 5S 17 3011.8 -5.14 127.82
DIFFERENTIAL CaERECTIQI_

TD(-1,1578 lrMA 1,8034 TC3 -.D383 BAU 1,7•45

89-12.7452 IIItA-4,011_O RC5 -.INS FAU-,OI_04

IrO( 2.8L_4 Flea 1.001_ FC5 .0340 BliP 91_J

110112.7958 MA 5.1407 8C5 .1959 F_P -10$

N|_EXECUTION ACCURACY ORBIT D[TI[J_INATION ACEUnAC_

8GT 333.O 8C_ _LqJ_.8 883 $2.1 ST 282.8 M L_dl.4 $S 14Z7.•

lllIT .18730111F -.N9$ RTI r -.1001 rJlIT .•185 ORS ._3 CIT .7944

3_01.2111_1 -,OIN_ fl15 -.99Sl LSA 5107,9 MIA 171,2 SSA 1.8

• 0t _tl4.4 _ $_4.1 THA 88.1• EL1 2850.8 EL2 11_1_.6 ALF 85.54

LAUNCH DATE R(P 19 1970 FLIGHT TIN[ 132.00 ARRIVAL DATE JAN 29 1971

N[L lC(ENTNIC CONIC

RL 130.R8 LAL -.00

RP 107.10 LAP 3.34

RC 110.048 GL -48.19
P_A/_T_U8TR I C C_81C

C$1295.1_J!) VI8L 39.4_7

LNCN AZNTH L_CH TIN[
21.90 4 47 _0

1511.10 15 19 81

RI.90 4 47 8D

158.10 15 1• 81

!1.10 4 47 EO

158.10 15 19 21

L3_ 555.44 V_ 87,28_ GAL

LOP 178 45 VP 57,9414 GAP

GP 55.1H) ZAL _4.1_ ZAP

OIRTAN(_ _J4J.570

-43.30 AZL 1_4J.81 H CA 183.45 _4A 1_.87 ECC .1•150 INC76.0584 Vl L_.490

$,OS AZP 13,10 TAIL L_DR.•O TkP _.4E RCA lOS.O0 AF_ 154.74 V2 35.189
9_.97 ET8 100.19 ZAE 38.08 (TE 201.•0 ZAC 150.01ETC 275.29 CLP 94|.72

DLA -70.85 RAIL m.l• RAD 8$_.1 V[L 57.099 PTH 5.$4 ff 45.827 OPA IT.H RAP 84.1D5 [EC||.6551

L-I TIN[ XNJ LAT INJ _ INJ RT A8C INJ AZMTH INJ TIN[ _ E$T TIN INJ 2 LAT INJ • LONG

2448.so -1.00 78._ 138.$8 IGH.83 5 28 10 se_o.s •.38 78.5s
SO0.N -.N 207._1 131.55 110.83 15 N 52 •1.0 8.S8 20s.4•

2448.$3 -s.oo 78.y7 13o.$8 1_o.05 $ I_ 10 18_•.5 •.so 73.5_
_o.,e -.o, 287.71 13o.$$ 18o.83 15 _ 52 •1.0 8.so 285._e

• 448.$3 -1.00 _o._ sse.St 1•0.33 5 _s 10 144•.5 •.so TS.SR
eO0.O0 -.it 2eY.Ys IN.iS 1•0.83 15 30 52 •l.O 8.ss 2OS.4R

_UIT D[T[amXOCATIONACCORACT
ST l_t.o u _•5.7 ss to_2.o

'cntt -.le_ cn_l.oooO csT .•o$1
; LSA _252.£ MS_: 1_8.S ssA "Z_4 i;

_'; (L$ 11_505._' 1EL_ ;; 159;4 ALF 1_I3.1MB

DI_IAL _CTION• NID-COUMS[ EXECUTION ACCURACY

TOE I,!141 1lEA ,tlISO TC3 -,OIMt BAU 5.'n340 8GT 111_,1 KI L_44,4 1_5 St,|
o , -,RD-14 1114 lillA 1,10_1 MC3 ,|978 FAU- O$1HN| ORT-.ll_O_ IIRF ,11_!1_ MTF 9051.

FOE--l-I?08 FRA _ .8718 trC3 .04_? tNIP 81_ 3_ _ 301S.4 1111_ _-*.O_11_ tit5 ._ ....

IIOElS.4751 MA i,3331 111_1 .1_1_11 Flip -1(;1 HI _•77.8 i_l_; S_l_,7_ THA 115o1_J



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE &EP 19 1970

HELIOCENTRIC ¢ON|C

RL 110,29 LAL -.DO

RP 107.71 LAP 3.3D

Re 111.S14 GL -6E.35

PLAN[TOCENTIIIC CONIC

C3 $70.140 VHL 19.444

LNCH AZHTH LNCH TIN(

10.48 1 4 37

IDI.51 12 EE 4S

10.41 1 4 37

III.9E SR •1 45

10.49 1 4 37

lll.SE 12 I1 4|

FLIGHT TIN( 134.00 ARRIVAL DATE JAN 31 1971

DilTANCE 390.9t3

LOt. $5S.64 VL 87.241 GAL *5.ll AZL 119.47 HCA 11|.20 SNA 129.58 ECC .16892 INC39.1ii9 Vl 19.150

LOP 179.67 VP 37.94S GAP 4.94 AZP 50.15 TAL 20Q.85 TAP 3Z.Ol RCA 105.11 APO 154.05 VZ 39.179

GP 75,99 ZAL IS.SO ZAP 97.00 ET8 115.§0 ZAE 80.OI [TE 248.19 ZAC 151.73 ETC 199.99 CLP 114.11

OLA -80.79 RAL 190.14 RAO GSTt.O V[L 21.348 PTH 3.25 VHP 25.348 DPA 79.50 RAP E49.ZZ ECC 7.Z154

L-I T|N[ |NJ LAT INJ L_4G |NJ fiT AIC |NJ AZMTH |NJ T|N[ PO CST T|M |NJ 2 LAT iNJ 2 LONG

13Dl.$D 4.E0 $$.71 107,45 170.71 1 44 $0 179£.4 1Z.10 92.97

5880.14 4.20 8S9.11 107.47 170.71 14 O 45 S280.1 12.10 298.33

E391.39 4.80 83.74 107.45 170.7Q 1 44 30 1798.4 12.10 82.87

S800.14 4.20 2S9.11 107.47 170.71 14 O 45 SEDO.1 12.10 258.33

E$9£.39 4.Z0 89,71 107.45 170.78 1 44 50 1792.4 lZ.lO 82.87

5180.14 4.20 859.11 107.47 170.78 14 O 45 SEDD.I 12.10 258.35

DIFlqD_NTIAL COR_CTiON$
10( -.1118 TRA .SOil TC5 -,0510 BAU .7788

RD(-I.Dll4 mA_1.3474 8C5 .1492 FAU-.O0_8

FD(-1.1IM FRA -.8488 FC3 .0E15 Blip 11417

30[ 9.4214 BRA 1.3818 BC3 .1•El F3P -187

M|D-C(:X_IR EXECUTION ACCUItACY ORBIT DETERN|NATION ACCURACY

8GT S79.3 VAt 3S94.3 SG3 60.9 ST 172.9 M EG49.O DS 1218.0

lUtT -.lUg RRF .9958 RTF -.5858 CRT -.0780 CR3 -.9992 CST .D552

3144.7 RI_ -.0884 R13 .9948 L3A 2914.4 i¢SA 178.3 $SA 1.6

SG1 3419.0 _ 431.4 TFiA 91.18 EL1 2649.0 ELE 172.4 ALF S)0.29

LAUNCH DATE _P 19 1370 FLIGHT TIM( 158.00

_L IOCENTR 1C CONIC

lSO.tl LAL -.00

lip I07. TS LAP 3.11
RC 114.SIHJ GL -84.0S

PLA/GTOC[NTR 1C CONIC

C9 192.738 K 18.358

LNCH Azm INCH TINE

13.41 E3 91 S

De4. s9 11 1 39

13.41 L_ S1 S

ll4.SD 11 1 38

13.41 15 31 3

SIMl.|l 11 I 14

ARRIVAL DATE FEB 2 1971

DISTANCE 396.S48

L_. 3SS.Q4 VL 87.199 GAL -5.59 AZL 114.24 HCA 187.95 $14A 1L_J.•9 ECC .188E7

bOP 132.90 VP 37.904 GAP S,lO AZP 89.97 TAL _05.39 TAP 33.30 RCA 104.99
G4P 78.83 ZAL 100.03 ZAP 101.88 ET8 104.94 ZA[ 91.61 ETE 190.14 ZAC 11_.39

DLA -78.8Z RAL 179.89 PAD 9570.7 VEL 18.55§ PTH 8.38 VHP 18._t3 DPA 27.14

L-! T|NE |NJ LAT |NJ _ ZNJ RT ADC INJ AZNTH INJ TIN[ PO CST T|N

_q_.5S 18.91 K.H H.S7 187.98 84 8l 47 1442.5

STST,II 18.54 859.19 t4.99 167.98 1• 37 38 SIS3.D

IIII.SS 18.$8 80.tl H,S7 187.0£ _4 Zl 47 lii•.5

S757.99 1•.S8 £59.1• M.S9 187.98 1E 37 34 5158.0

L_q_.SS 1•.§8 fl.H N.S7 187.38 84 23 47 I_S•.S
STS7.11 18.58 8SD.ll IMI.SO 187.•• 18 57 39 5153.0

DI_TIAL CGIUECTIONI

'10(-3.1004 TItA-I.U_JS TC3 -.04140 BAU .1783
RDr-I.0949 lIRA -.•SS4 RC3 -,OIM• FAU .00747

IrD( -.•7•Y IrRA -.3311 FC3 -.04•4 Blip 11817

DO( 3.4784 MA 1.S_03 BC3 .0974 F_P -_49

INC24.2355 Vl 99.850

APO 153.83 V2 35.1D9

ETC •30.30 CLP 163.43

RAP •4D.64 [CC 3.5134
INJ 2 LAT INJ 2 LONG

• 0.37 79.53

• 0.38 257.83

• 0.37 79.33

• 0.38 257.93

• 0.37 79.53

t0.38 257.83

ORBIT DETERNINAT|ON ACCURACY

ST 1733.5 SR 82D.3 89 714.2

CRT .9140 C•3 -.90•8 CST -.9_98

LSA _084.8 NSA 313.7 SSA 1.7

ELl 1895.6 EL2 308.5 ALF 24.22

NID-COURD[ [X(CUT|ON ACCURACY

8GT 3188.7 IM I_l.I KS 71.5
RRT .IS_ RRF .9479 RTF .998•

3Gll 3831.t _ -.1308 R15 .8103

891 3801.9 89• 519.1 ?HA 35.15

LAUNCH DATE 9EP 19 1970 FLIGHT TIN( 138.00 ARRIVAL DATE FEB A 1971

t_LIO¢ENTRIC C_44|C

RL liD.t| LAL -.00

RP IOT.TD LAP 3.80

R¢ 118.871 GL -81.52

PLAN(TO¢ENTItlC CONIC

C3 81.310 VHL 9.017

LNCH AZNTH LNCH TIME

18.93 O •• •7

ll3.OS 11 14 Sl

IS.D5 O L_! •7

183.05 11 14 SI

18.95 O L_ •7

113.05 11 14 38

DIFF_[NTIAL Ca_CTIOI_

1_E_•.9873 TRA-1.31_1 TC3 -.4508 /BAU .49•7
RD( .OTIS RRA -.0339 RC3 .0492 FAU .D1733

FD(-I.OSO_ FRA -.3SS9 FC3 -.11M8 liSP 1L_P.48

DO( t.8•$4 MA 1.384S BC3 .453• FSP -3•1

DISTANCE 40•.338

LOL 355.64 VL 27.156 GAL -5.E| AZL 107.04 HCA 190.94 3gA 189.00 ECC .19833 INC17.0441 Vl 19.850

LOP 181.14 VP 37.88S GAP 5,34 AZP 73.85 TAL 204.00 TAP 54.97 RCA 104,70 APO 153.£9 V2 35.158

GP 73.61 ZAL 108.98 ZAP 106.01 ET$ 88.89 ZA( 99.11 ETE 153.86 ZAC 182.33 ETC 217.53 CLP-187.82

DLA -75.13 RAL 184.38 RAO 8588.8 V[L 14,838 PTH 2.58 VHP 18.075 DPA 58.33 RAP 249.15 ECC 2.330_

L-| TIN[ |NJ LAT INJ LONG |NJ RT ASC ZNJ AZNTH INJ TII4[ leo CIT T|N |NJ E LAT INJ 2 LONG

2187.5• _0.88 76.$4 88.94 1M.H D 57 55 15•7.5 28.53 74.44

3834.31 80.87 298,33 88.98 1_4.08 12 43 53 5034.9 28.54 239.25

8127,58 _0,38 78,94 li.S4 114.01 0 97 55 1527.5 2D.53 74.46

§i_4.81 _0.17 •58.33 M,Sl 1_1..04 18 48 53 9034.9 28.54 259.25

• 1E?.88 _O.Ot 71.54 M,|4 1_4.0_ O 57 55 1987.S 28.53 74.48

5834.91 20.87 858.33 1_.54 164.04 12 48 53 5054.9 28.54 239.25

NID-C_URD_ EXECUTION ACCURACY ORBIT DET[RM|NATION ACCURACY

8GT 3918.4 8_ 587.8 363 99.1 ST 1994.1 8_ 555.0 SS 738.9

RRT -.3_ _r -.4904 fiT1 r .8017 CRT -.8323 CRS .9095 CST -.9874

SG_ 3959.3 R23 .1899 R13 -.9383 LSA •174.D N_A 311.5 8SA 2.4

_91 3983.0 $G_ S35.8 THA 177.81 EL1 _843.1 EL2 299.5 ALF 188.67

LAUNCH DATE SEP 19 1970 FLIGHT TIlE 140.00 ARRIVAL DATE FEB 6 1971

HELIOCENTRIC CONIC

RL ISO.•I LAL -.00

RP 107.8_ LAP 3.13

RC 119.1_J G_ -ST.AMI

PLANETOCENT_ IC CONIC

C9 51.399 V_ 7.1tl

LNCH AZNTH LNCH TII4[

20.47 1 4 39

191.93 11 4• 39

10.47 1 4 31

139.93 11 4• 39
10.47 1 4 M

139.$3 11 4• 39"

O IFFE/_[NTIAL CCI_CTI_Nt

TO[-I.4t$4 71_k-1._07 TC3 -.ION |AU .8393

liD[ 1.0377 NNA .1_ RC3 .•114 FAU 70•541

IrD(-t.lllO FRA -.3311 Ires -.4181 DIP 181411

DO( _'.171)0 liRA l.•ETl I23 ,l_O_ Flip -40t

DISTANCE 40_._07
33|.1M VI,. •7.118 GAL -5.04 AZL 10_.tl4 HCA 19,4.07 SNA 111.70 ECC .1D887 INCI•.iD•3 Vl 99.D50

bOP 199.37 V1P 37.1_3 GAP §._0 AZP 77.41TAL 80_.8D TAP 39.78 RCA 104.48 APO 15•.D8 V£ 35.147

64P 87.43 ZAL 105.39 ZAP 110.87 [TS 5•.?4 ZA( 104.78 ET[ 145.48 ZAC 1¢!0.38 [TC ••7.67 CLP-1SB.£5

DLA -_.O? RAL 193.11 RAD 13_ll.9 VI[L 15.143 PTH t.40 _qAp 9.797 DPA 50.96 RAP _4.13 ECC 1.8457

L-| TIN[ INJ I_T INJ LONG INJ RT ASC INJ AZ14TH INJ TIN[ PO CST Tiff INJ • LAT INJ 2 LONG

8010.04 17.98 71.•9 93.37 159.67 1 38 8 1410.0 35.0• M.32

liSt. S1 87.97 lSl.le 93.40 199.17 13 14 Sl 4932.5 35.D3 253.89

1010.04 •7.Sl 71.11 93.37 159.17 I 38 3 1410.0 35.0• 43.32

SSSl.$1 87.57 •Sl._4 93.40 159.17 13 14 51 4932.5 35.05 •93.S9
_010.04 £7.98 71.11 95.37 159.17 1 38 8 1410.0 35.0_ 49.32

9§3•.51 •?.S? 838._1 15.40 lS•.l? 13 14 51 4932.5 35.D3 •53.69

N|D-CAI_I_[ Lr_cuT|ON ACCURACY ORBIT D[TERNINATIOH ACCURACY

8GT _949.4 8DR 11tl.4 $93 185.3 ST 8185.8 M 851.7 38 852._

RRT -.8L_1 R_ r -.9507 RTF .8891 CRT -.8494 CRS .9889 C$T -.9880

89_ 4044.7 RL_ ._OL_ R13 -.•749 LSA _173.• NSA •78,1 $SA 3.2

_91 4D30.• _i_• _•D.8 THA 18D.MO EL1 •331.1 EL2 257.9 ALF 158.49

1700



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH •ATE SEP 1• 197•

IA_LiOC[NTRIC CONIC

IL liD.t• LAL -.00

RP l•T.DI LAP 3.•$

lC $ti.4Ot GL -IS.At

PLAN[TOC•NTR|C CONIC

LNCH AENTH LNCH TIN•
14.OT I 44 4

155.95 12 • 41

t4.OT I 4tl 4

155.93 IE • 45
t4.OT I 46 4

155.95 12 • 45

FLIGHT TIN• 142.00 ARRIVAL DATE FEB • 19?t

DISTA_[ 414.21T

L_ SSS._ VL 27._ GAL -4.70 AZL 1_.$4 _A 197.22 •HA 128.40 [CC ._891T I_10.54£R VI ZD.OSO

LOP 1•8.40 VP 3T.T•D GAP S.lY AZP _.11 T_ ZDI.3T TAP 38.SD •CA 104.11 AM ISZ.O• VZ 55.154

GP 61.45 Z_ 1DT.ID ZAP 115._ [T5 S•._ Z_ IDR.3D [T[ 145.8T ZAC lSJ.JJ [TC ZSJ._ CLP-154.95

DLA -_.N R_ _I.SR R An RS_.4 _L 1Z.517 PTH R._• _P •._S DPA 44.4Z RAP E4£.T£ •CC 1.5•74

L-| TIME INJ LAT |NJ lONG INJ RT AS(: INJ AZNTH INJ TIN• PO C•T TIN INJ E bAT INJ £ LONG

1913.t3 $t.41 13._1 97.41 |$4.03 t IT ST 1313.t 59.$R ll.SI

_.SI 3R.41 154.49 17.41 1S4.13 13 _9 39 4154.5 51.$i E_o$O

1911.83 5t.41 13.5• 9?.45 lid.IS t 17 5T 1313.t 59.58 01.38

S4M.SI 51.4f tS4.4I IT.4§ IS4.83 15 31t 59 4814.S 5i. SI 230,50

1911.13 $•.41 61.34 $T.43 $14.85 Z tT ST ISt$.t 59.$• 61.58

S4S4.St 3_.4t ZS4.4I IT.D5 |14.13 13 39 38 4814.S 3i.SI •SO.SO

O I FFEI_NT I AL _CT I(_18

T0[-8.$$1_ TRA-I.O/]| TC3-1.4311 BAU .TIDY

._T4 liRA .1De1 RE3 .38TS F_ .OMSZ

_-I.I•SS _A -.3814 FC$ *.7_ _ I•IN_

!_[ 8.551K) MA 1.0811 KS 1.411L_ FSP -49a

LAUNCH DATE _P 19 1970

NELIOC•NTR IC C_NIC

RL I SO.t• LAL -.DO
8tP 107.111 LAP •.INI

IIC 1£5.1m0 GL -49.30

Pt.AIGTOCI_NTIt 1C CONIC
C5 £T.OIO VHL S.IW8

LNCH AZ_TH INCH TIN•
£?.•y • 14 Y

151.55 1• _ 441

IT.IT • 14 T

I_Y.•Y • 044 ?

IS•.5_ 18 110 4¢1

D I FIrER_T I AI. ICTI_

TI_-•.•III TllA -.9440 TC_•._14 _ .7741

• _ IliA ._ _ ._17 F_ .O_

801[ E.5_O RRA .DS$1 BC3 £.DI14 FIP -_t£

tl_N [_C_l_ ACCURACY _IT _I_TI_ ACCURACY

_T _.3 _ 1_.t _$ lSI.T ST •5D£.9 INI 045.0 $8 •11.4

IT -oIYTI J -.N_ i_ .tl _T -.NTY _8 ._35 CRT -.RITE

8&B 4150.5 _ .I_T_ RI3 -._174 LSA t709._ NSA 24T.$ •$A 4.1

R&I 41111.0 _ 510.l THA 11_._11 ELI •SS3._ F_ L_•.5 AL_ 15R.84

FLIGHT TIN• 144.00 ARRIVAL DATE FEB 10 1971

DIIT/_C[ 410.•11

LOI. $SS.14 VL L_.C_ GAL -4.51 AZL 1_.3£ HCA L_0.$9 SIAA 11_1.1D ECC .189111NC 8.S14_1Vl L_.•SO

LOP 10_.8_ VP _T.T_7 GAP 1.14 _ _.01TA_ _X).04 TAP 40.43 _A 105.70 APO 1St.&l V• 55.1_4

$S._ Z_ 1011.34 _ 1_.•1 _l _.•S _ 11•.D7 [TE 1_._ ZAC IS£.5T ETC 04£._ CLP-IS3.D7

DLA -IS.IT RN, 101.11 RAD ISII.I V[L I•.•O_PTH

L-I TIRE INJ LAT

11_1.8! _I.14
S_Y. Yt $3.43

1833 .IS SS .14

S_IT. _ SS. IS

181,t.•3 _S.04

SNT.7• lS.ll

• .li VHP 7.383 DPA $8.S$ RAP 141.85 •CO 1.455Y

INJ _ INJ lit AOC INJ AZNTH |NJ TIN• R) CIIT TIM INJ •LAT INJ •

S_.O_ IO0.N 140._0 t 54 41 1L_3.D 4t.44 $4.N

• 38. |_ 100._ 14l. T9 14 O 41 4797.8 4E.4S 247.10

S_.CHI IQO._ 149._0 E $4 41 11_$.R 4•.44 54.01

• S_.13 IO0.M 149.79 S4 0 4l 4/117.8 4£.45 tAY.lO

• 3£.11 1_0._ 149.79 14 D 4t 4T97.8 4£.43 •47.10

NED-COURSE EXECUTION ACCURACY CRBIT DET[RNINATION ACCURACY

_T _7.0 _ 111_.7 _ 171.l iT IS_.4 _ _7.T IS OS•.O

_IT -.OI_H) _ -.07_3 RT_ .iS4D CRT -.D751 CRS ._l CST -.1HIDO

4_3.1 _ .B_ R13 -.NIS LSA _.t _A Bt.£ IIA 5.0

8G1 4tlY.i _ 4_3.0 THA 1_o16 ELI £_7.e [L£ I_I.E ALF 1S9.•4

LAU_CN •ATE •EP 10 1|TO FLIGHT TIN• liS.OO ARRIVAL DATE FEB I| llll

_LI_ENT•lC C_IC D|ITA__[ A_I;_U

RL 1SO.El LAL -._ L_ 551._ VL _.iYY GAL -4.•1 AZL 97.1? _A tO_.S? _ 1•?.79 ECC .1_17 1_

RP IDT.•5 LAP R.N LOP I_.OS VP _T.•_S GAP 6.41 _P 83.43 TAIL. 1_.?0 TAP 4•.IT •CA 105.44 AM

Re 1IS.tit G_ -4S.tS _P 50.IT ZA_ 1_._ ZAP 1_4.4T ETi 35.11ZN[ 11S.i_ •T[ 146.04 ZAC |48.54 ETC

PLAN[TOC•NT_I¢ CON|C

C5 EE.5•T VHL 4.?•S DLA -_.•S RAL R|3._O RAO iSl?.l V[L |1._ PTH t.14 V_P Y.04• DPA 35.R_ RAP _41.44 [CC I._S?S

LNCH AZNTH LNCH TIN• L-| TIM_ INJ LAT INJ LONG INJ RT AOC INJ AZMTH ZNJ TIN• PO CRT TIM INJ •LAT INJ • LONG

51.It • SO l 1Y•7.74 3Y.lO 5•.7T II.Sl 144.14 3 •l 30 l|lT.7 iS.IT 41.70

148.7l 11 4l 1t 3117.17 37.ll 141,04 1BI.S4 144.13 14 1l _D 4731.D 43.tl 14S.II

51.It ! SI t 1717.T4 37.•0 St.77 1_I.$• 144.14 3 •l _0 1117.7 43.D7 44.7l

148.Ye tE 4t 1t SSST.OT $T.•1 14l._4 10E.34 144.0_ 14 18 _0 47Sl.O 45._R R41.86

51.11 _ SO • iYlY.Y4 $7.10 Sl.77 IDI.SI 144.14 $ 18 N 1117.T 45.•Y 41.71

lil.Tl 11 4i 11 S_§7.17 _7.ll _4l.04 ll.14 1_.13 14 ll 30 4731.O 4_.ll 145.ll

DI_NTIAL _CTIN Ml_ _CUTION ACCURACY _IY _I_TIONACCURACY

TO[oE.OIS• T_A -.•34_ TC_l-•._4_ _ .81_ _GT 4_$1.S _ 1NS.7 _ 1H.D ST J••?.Y M R07.7 •8 •7A.4
• 0[ .T4TI IA .0_0 ICI ._071 FAU .04BY IT -,S01• I -.1744 ITF .IDOl CRY -.OTIHI CRS .BI CIT -.ltl_

Ir1_-1.5110 ntA -.1040 rC_-l.••lO _ 1_1_ _ 4_49.1 _ .IAI_ R15 -.9367 LSA •11_8.4 NIA liD.4 •IA 6.1

ROE £.ll4l glA .l_•• KI t._80 FSP -•E_ •GI 41tl.l 8G_ 4l?.4 THA 1•4.77 ELI _774.8 ELl 171.4 ALF 111.•£

T.IGS• V• _.•SO

15£.15 V£ 53.11•

R47.01CLP-IS4.O|

LAUNCH OAT• 8[P 19 1970 FLIGHT TIN• 1_1.00 ARRIVAL DAT• FEB 14 1•71

HELIOCENTRIC C_lIC DIITANC[ 45£.11_

IlL 1SO.IS _ -.C_ LQ. $SS.M VI. !1.931 GAL -5.11 AZL II.1• HCA IOl.Y• IRA llT.4l [CC .19143 INC 4.1218 Vl L_.•SO

lip 10Y.!17 LAP R.75

• C lED.IS• GL -41.59

P_A/_TOCI[N1111C CONIC

C3 18.771 _ 4.3&3

L_ _ INCH TIN•

141._8 13 4 4Y

145._£ 13 4 47

34.•11 $ D1 U

14S._• 15 4 4Y

DI_T|AL /IICNI

.AJglt ElL4 ._$ _ .iT F_ .04305

F1_-i.1411 NA -.lily FC$-l.11_1 lip 13TTD
!_[ l.O_17 IA ._ _ $._ISI Ir_p -_1

tO_._? VP 3Y.•41 GAP •.M AZIP 84._3 TAL 197.3_ TAP 44.01 •CA 103.0_ APO ISI.89 VE $3.01HI

GP dll.St ZAL 1ON.I_ _AP 11•.41 k'TS 3£.87 ZAI[ 110.30 [T[ 147.93 ZAC |44.Yi ET¢ _lJ.•t CLP-IIA.S4

DI.A -SSI.N K _1.1_ _AO IHY.l V(L 11.1_9 PTH •.10 _AP 1.148 DPA £8.43 RAP _11.41 ECC 1._0_9

L-I TIN• INJ LAT INJ _ INJ It_ AIIC lNJ AZI(TH INJ TIME PO CST TIM |NJ •LAT INJ • LONG

1711.9_ 38.Stl 4t.•4 104.51 14D.IS 4 0 I 1111.3 44.S• 3D.•?

S_$1.44J 38.•0 147.83 104._ 140.14 14 _3 38 4711._ 44.$5 •41.0_

IYII.SS 38._ _.N _14.51 140.15 4 O I 1111.S 44.5• _HI.RT

SII1.44 M.•O •47,13 104._1 140,14 14 _3 38 4731.5 44.55 141.01

1711.3_ 31.59 441.•4 104.$1 140.11 4 O • 1111.3 44.S• _H).17
Sill.41 t._ _7._ 1_.13 140.14 14 33 38 4711.3 _.53 _11 ._

#ID-COURM_CUTION ACCUR_Y (]q_|T O(TI_mAINAT|ON ACCURACY

8iT 4L_.3 8_ 1_,_ IIG3 814.0 ST L_4D.• M 840.4 IS 930.£

IIRT -.lllOIRlIF -.l_Y Rll r ._4Si (:liT -.lilts CllS .ill4 CIT -.lIT•

I diA04.11_ .•331 R13 -.I3OD LIA L_J)_O.O _ 199.S ••A 7.4

_G1 4183.0 8G_ 439.1THA I•T.TS ELI •T74.S EL• 153.3 ALF 18_.45



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATE IEP 19 1970

H(L lOC[H71t IC CONIC

RL 150.16 LAL -.00

RP 108.01 LAP 2.Q4

RC 130.597 GL -37.?4

PLAN[TOC[N?R |C CONIC

C$ 16.304 Vt4L 4.056

LNCH AZHTH LNCH _114[

30.03 4 • 16

141.17 13 ll 13

36.03 4 I 88

141.97 13 16 13

38.03 4 2 28

141.97 13 16 15

FLIGHT TIN( 190.00 ARRIVAL DATE FEB 14 1971

DISTANCE 468.047

LOL 355.64 VL |6.884 GAL -3.71 AZL 95.19 HCA Z06.95 SNA 127.18 ECC .19244 INC 5.£R53 Vl ER.ISO

LOP t05.46 VP 37,603 GAP 6.95 AZP 85.42 TAL 195.95 TAP 45.90 RCA 102.71 APO 151.14 V2 35.084

GP 46,58 ZAL 106.24 ZAP 162.00 ET6 Sl.99 ZA[ 120.17 ETE 149.99 ZAE 141.42 ETC 851.9S CLP-155.33

DLA -S7,16 RAL 227.50 RAD 6917.7 V[L 11,734 PTH 2.07 VHP 6,457 DPA 24.13 RAP 241.70 ICE 1.£113

L*| TIN[ |NJ LAT INJ LONG |NJ RT A$C INJ AZNTH INJ TIN( PO CST TIN INJ Z LAT ZNJ £ LONG

lU1.63 56.87 40.80 104.01 155.IN 4 30 9 1061.9 44.37 33.46
$315.SS 31.19 t4S.R3 104,06 139.63 14 44 49 4715.6 44.38 236.05

1865.93 38.87 40.60 1N.01 155.84 4 50 9 1041.9 44.57 33.42

S$1S.$S 36.69 246.23 10Q,06 135.63 14 46 49 4715.6 44.3R 238.89
1641.65 38.87 40.80 104,01 155.84 4 30 9 1041.9 44.37 53.42

S315.SS 38.69 246.23 108,03 135.83 14 46 49 471S.6 44.38 236.85

DIFIrERENTIAL CatlECTIONS

TDI[-1.I27S TRA -.S939 TC3-3JM17 BAU .8730

RDI[ .S460 _ -.O0_l RC$ .7105 FAU .04790
!rDi[-1.1491 IrRA -.0_07 FC3-1.5464 B_k0 14078

DO( 1.0073 liRA .9959 B¢3 4.0052 FSP -743

NID-COURIM[ EX[CUTICN ACCURACY

8GT 4369.9 8_ 944.1 6G3 _6.6

RRT -,6994 RRF -.INISO RTF .8423

_dS 44_.6 1_3 .1513 R13 -.947!
SG1 44"/'S.5 3G2 415.1 THA 166.73

ORBIT DETERMINATION ACCUNACY

ST 2636.5 M 774.9 8S 910.3

CRT -.9622 CR8 .9997 CST -.9840

LSA 2689.6 NSA ID0.2 66A 8.9
ELI 2744.t EL£ 157.1 ALF 163.85

LAUNCH DAll[ _EP 16 1970 FLIGHT TitlE: 152.00 ARRIVAL DATE FEB 18 1971

H(LIOCENTRIC CONIC

RL 160.£8 LAL -.0G

RP 1OI.OS LAP 2.51

RC 131.tl7 Gi. -54.28

PLANETOCENTIIIC CGNIC

C3 14.S57 VtM. 3.815

LNCH AZNTH U4EH TIN[

41.29 4 52 16

138.71 13 50 0

41.29 4 32 11
130.71 15 30 0

41.28 4 $2 16

158.71 15 30 0

DI6TANCE 443.949

_L 5||,lkl YL ti.157 GAL -5.42 AZL 94.40 HCA 215.15 SICA

LOP 208,71 YP 37,558 GAP 7.L_ AZP 14.15 TAL 194.54 TAP

GP $9,09 ZAL 107.16 ZAP 155.27 ET3 S1.02 ZAE 121.M [T[

1_.68 [CC .19555 INC 4.5975 Vl £R.650
47.69 RCA 102.32 APO 151.45 V2 $S.074

152.01 ZAC 158.41 [TC 255.58 CLP-156.25

DLA -54.46 RAL L_2.60 RM) 1587.t VI[L 11.159 PTH 2.05 VHp 8.515 DPA L_).27

L-| TINE ZNJ LAT INJ LONG [NJ RT ARC ZNJ AZNTH INJ TIME PO CST TIH

1017.45 58.65 35.50 107,80 131.H 4 59 14 1017.5

3504.37 38.65 249.10 207.82 131.94 14 58 26 4708.4

1617.45 58.63 55.30 107.80 151.96 4 59 14 1017.5

530a.57 58.65 245.10 ID7,82 151.SM 14 58 20 4700.4

1417.45 38.65 55.30 107.80 151.941 4 50 14 1017.5

5508.5? 58.65 245.10 107.82 151.94 14 56 28 4708.4
DIFFERENTIAL C.Om_CTION4

710(-1.7009 TRA -.4741 TC5-4.5858 BAU .8982
liD( .4734 RRA -.0_5 RE5 .7167 FAU .04694

Ir0(-1.0590 FRA .0758 FC5-2.8144 Blip 14380

BiD( 1.7450 MA .4760 B(5 4.1214 FSP -772

NID-COUIII61[ [X][CUTION ACCURACY

8GT 4488.7 _ 904.5 6G5 255.2

RRT -.8847 RRF -.9588 RTF .9400

8GB 4571).5 123 .2A25 R15 *.1440

SGI 4562.5 36 p 594.9 THA 169.16

RAP 242.26 [CC 1.2392

INJ 2 LAT INJ 2 LONG

43.7/ 27.49

45.72 R57.28

45.71 27.49

45.72 257.£8
45.71 27.49

43.72 £57.28

CRBIT O[TERNINATION ACCURACY
ST 2565.6 1JR 712.0 SS 855.2

CRT -.8840 CRS .9988 CST -.9859

LSA 2606.6 MSA 182.4 SSA 10.5

EL1 _677.2 EL2 122.5 ALF 184.79

LAUNCH DATE &EP 11 1970

HELIOCENTRIC CONIC

RL 450.88 LAL -.00

RP 1OR.OR LAP R.38

RC 134.850 6L -$1.00

PLAN(TOCENTRIC CONIC

C$ 13.847 VHL $.1N0

LNCH AZHTH LNCH TIN(

44.48 5 1 £9

16S.52 15 40

44.48 S 1 tR

165.5l 15 40 et

44.48 S 1

136.51 13 40 I_

FLIGHT TIN( 154.00 ARRIVAL DATE FEB 20 1971

DISTANCE 449.877
LOL 555.64 VL 61.761 GAL -3.12 AZL 64.02 HCA 214.34 link 126.57 ECC .19477

LOP 211.92 VP 57.§12 GAP 7.48 AZP 6t.71 TAL 165.12 TAP 46.46 flCA 101.62

GP 54.01 ZAL 105.61 ZAP 156.24 [T1 SO.S5 ZA[ 122.75 [T[ 155.94 ZkC 135.71

INC 4.0114 V1 2R.4SO

APO 151.23 V2 59.041

ETC 254.85 CLP-157.24

DLA -51.62 RAL 257.91 RAO 1517.9 V[L 11.103 PTH 2.05 VHP 1.257 DPA 11.80 RAP 245.05 ECC 1.2140

L-I TIN[ INJ LAT INJ LONG INJ RT AlE INJ AZMTH INJ TIN[ PO CST TIM IMJ 2 LAT INJ 2 LONG

1571.29 58.01 50.15 109.77 120.48 5 27 45 671.5 42.69 22.01

5508.78 56.02 244.47 10t),76 128.47 15 8 51 4708.8 42.70 25l.$4

1576.28 38.01 50.15 109,77 121.4t S 27 4,S 976.5 42.69 22.02

5_08.78 58.02 244.47 t0t).79 128.47 15 8 51 4708.8 42.70 256.54

1571.29 58.01 30.15 109.77 128.46 5 27 45 971.5 42.69 22.01

5508.78 36.02 244.47 109,78 128.47 15 8 51 4708.8 4E.70 231.36

DIFF'IL'RENT[AL CGNR(CTION8

T02-1.5766 TRA -.5557 TC3-5.1559 BAU .91_3

RD( .4157 lIRA -.0555 RE5 .7307 FAU .0,4921

FD( -.9£14 liRA .1(M4 FC5-5.2112 OSP 14675

BO( 1.1305 MA .5577 BE5 5.2074 FSP -792

LAUNCH DATE _l[P ID 1R70

NIO-COURW[ EXECUTION ACCURAEY ORBIT DETERHINATION ACCURACY

8_T 4588.2 _ 654.2 _5 240.0 ST 2419,1 Sit SSS._ SS 7es.e

RRT -.68_ _ -.9482 flTF .6586 ERT -.9852 CRS .9884 CST -.9808

SGB 46418.0 RL_ ._279 R15 -.9416 LSA 2694.6 NSA 175.7 SSA 12.5

SG1 4652.5 36_ 380.5 THA 170.51 EL1 2581.4 EL_ 108.7 ALF 165.48

FLIGHT TIN[ 154.00 ARRIVAL DAT( F[6 22 1971

HELIOCENTRIC CONIC DIiTANCE 455.786

RL 1510.£8 LAL -.00 L_I. 555.84 YL H.744 GAL -1.81 AZL 8_.51 HCA 218.54 8/4A

RP 104.15 LAp 2.24 _ 215.13 VP 57.417 GAP 7.75 AZP 87.26 TAL 191.67 TAP

GP 55.50 ZAL 105.77 ZAP 140.85 [T6 50.14 ZA[ 123.67 [T[

124.27 [CC .1_615 ERIC 5.5£14 Vl 29.450

51.21 RCA 101.50 APO 151.04 V2 55.047
155.75 ZAC 155.45 ETC 255.95 CLP-158.27I_ 157.oe3 f,L -t7.89

PLANET(X:[NTIIIC CCN|C

C_ 12._00 VHL 3.90?

LNO4 AZNTH LNCH TIN[

47.82 5 _0
152.58 15 49 Im

47.11 5 30
151.38 15 49

47.82 5 SO 84

152.58 15 48 L_

DIIrFER[NTIAL ITl(_8

TDE-1.4151 111A -._TC8-5._001BAU .IM41

liD( .54HN| mlA -.0714 RC5 .7191FAU .04_

FIDI[ -.8010 FRA .25_ FC6-5.43tM _ 14972
BO( 1.5001MA .2345 8C5 5.7452 FSP -802

DLA -49.43 RAL _11.53 RAD t587.5 V[L 11,512 PTH 2.02 VHP 6._ DPA 15.68 RAP 244.04 [CC 1.2074

L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 bAT INJ £ LOHG

1557.15 57.10 13.11 111.87 1£5.38 5 58 5 857.1 41.42 16.e5

5311.11 37.11 P_14.34 111.1141 125.57 15 18 2 4716.1 41.45 238.07

1t37.13 37.10 25.2_ 111.67 125.58 5 56 5 937.1 41.42 14.93

5511.11 37.11 2_4,54 111.86 125.57 15 18 2 4716.1 41.45 £56.07
1557.15 37.10 25._ 111.97 125.56 S 56 5 957.1 41.42 lS.95

5314.11 57.11 _1_4._8 111.SO 125.37 15 18 2 4711.1 41.45 234.07

NID-COIJRS[ [XICUT|CN ACCURACY ORBIT DETERNINATION ACCURACY
8GT A8t5.4 _ 807,2 665 _45.4 ST 1584.5 M 606.7 S$ 710.3

RRT -.8868 _ -.l_J31RTF .9374 CRT -.9868 CRS .9979 CST -.9762

4754.4 IL_ .110_ R15 -.9400 LSA 2555.0 148A 170.5 SSA 14.7
SGI 4?56.8 6GI_ 51'0.t THA 171.27 EL1 2458.4 EL2 95.3 ALF 165.D8

1702



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE SEP 19 1970

HELIOCENTRIC CONIC

RL 150.t8 LAL -.00

liP 108.17 LAP t.09

OC 139.111 GL -t4.54

PLAN[TOCIrNTR IC CONIC

C$ 11.911 VHL $.401

LNCH AZI4TH LNCH TIN[

50.75 S 59 51

ltl.tS 13 57 18

50.75 S 59 31

1Ill.t• 13 S7 It

SO.TO ! $9 31

ltl.tt 13 17 12

FLI;HT TIN( 158.00 ARRIVAL DATE FED Z4 1071

DISTANCE 44I.$46

LOL 355.14 VL ZG,GI7 GAL -2.4t AZL 93.09 HCA 222.75 SNA 125.97 ECC .1976E

LOP 210.34 VP $7.4E1 GAP I.Dt AZP 07.73 TAL 110.21 TAP 52.t4 RCA 101.08

GP 30.11 ZAL 101.56 ZAP 143.30 (T8 49.0§ ZAE 124.$1 ETE 157.$8 ZAC 131.31

DLA -47.02 RAL 241.94 RAD t§67.4 V[L 11.533 PTH 2.01 VHP 6.211 DPA

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN(

1418.09 35.H 10.52 114.31 122.62 I 24 31

5550.10 3S.97 _14.77 114.40 1££.11 15 21 2

1491.19 3S.SG L_D.S2 114.$1 122.12 I 24 31

$$50.10 3S.97 244.77 114.40 122.61 15 tI 2

141Nl.II $5.I4 !0.52 114.59 122.II $ 24 51

5330;ID 35.97 244.77 114.40 1£2.I1 15 89 2

125.97 ECC
S4.1I RCA

159.1_ ZAC

S.l_l DPA

OIFFEI(NTIAL C_IIECTION8 MID-COURSE 2X[CUTION ACCURACY
TD(-1.3311 TllA -.OISi TC3-•.1851 IAU .94II 8IT 4771.7 _ 714.1 893 I_15.0

.$534 liRA -.0870 RCS .IHtIl FAU .04794 ROT -.87¢MI I_F -.9175 RTF .9317

FD( -.9824 IrRA .3437 FC3-5.1743 lIP 15274 SGI 4t39.7 _ .1100 RI3 -.930•

IK)( 1.$727 BRA .1194 IC5 I._E4S FSP -805 SG1 4821.0 SCA_ _14.? THA 171.95

LAUNCH DATE S(P 19 1970 FLIGHT TIN[ 110.00

HELIOCENTRIC CONIC DISTANCE 4IT.SOl

RL IN.28 LAL -.00 LOL 355.M VL L_I.ISD GAL -2.1I AZL I_.TO HCA 885.15 SI4A

RP 10e.21 LAP 5.94 LOP _1.$4 VP 37.$7S GAP 1.21) AZP 14.1 p TAL 188.73 TAP

RC 141.451 GL -11.18 GP 2I.IO ZAL 99.07 ZAP 145.61 (TS 4I.l_ ZN[ 124.I9 [T2
PLAHETOCfJ#TR I C CONIC

C$ 11.127 VHL 3._• DLA -44.1I RAL 211.43 RAD 6517.4 VEL 11.512 PTH 2.01 VHP

LNCH AZI¢TH INCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT AIK INJ AZNTH INJ TINE

55.9G Itl 99 14t0.35 34.15 15.15 117.05 1L_D.II I 55 20

111.10 14 3 51 5950.9¢!, 34.t4 _'45.74 117.04 180.14 15 52 4 _'

53.90 I _ 59 1440.35 _kl.15 15.93 117.05 120.15 I 53 L_D

lt1.10 14 3 51 SISO.IG _4.11 245.74 117.04 lZ0.14 15 32 48
53.90 I 11'8 59 14•0.$5 54.I5 15.95 117.03 180.10 5 55

181.10 14 i I1 S3SO.N 34.14 _15.74 117.04, 180.14 15 32 48

DIFFtRENTIAL CCIlinCTIONI NID-.COURI[ [X[CUTION ACCURACY

TD(-1.2071 TIL4 .04L_ TC3-1._HNMI BAU .94141 IGT 44NM;.D IN_ "/'30.5 $95 _42.5

.5047 lIRA -.10/2 RC3 .I705 FAU .04II1 liT -.114410 Ill r -.IIIG flTF .I315

FD( -.1141 FRA .4L_3 FC3-3.1311 _ 15554 SC8 4R_ID.5 _ .|I85 R13 *.lIlD

IN)( 1.2450 MA .11)11 K3 1.1307 FliP -N3 HI 4107.t SGZ 54_.8 THA 178.55

INC 3.0877 Vl E9.150

APO 150.84 VR 35.054

[TC 250.99 CLP-159.$0

10.90 RAP EdS.IR ECC 1.1911

PO CST TIN INJ 2 LAT INJ E LONG

ll8.9 59.99 IE.I4

4730.1 59.97 239.$9

818.9 39.91 12.14

4730.1 59.97 259.39

890.9 $9.H 12.14

4730.1 59.I7 231o59

CIIBIT DETERMINATION ACCURACY

ST 1143.1 8 5¢kl.7 J9 451.9

CRT -.lIMlI COl .lg4O C3T -.INI91

LIA 2512.§ NIA 114,.0 IIA 17.4

EL1 2312.2 ELt •1.4 ALF ll_l.O0

ARRIVAL DATE FEB _ 1971

• 19985 INC 2.7059 Vl £9.950

100.65 APO 150.71 V2 35.021
1£9.59 ETC tiT.TO CLP-190.33

• .57 RAP EII.SO (CC 1.1931

PO C•T TIN INJ 2 LAT INJ t

110.4 59.35 7.52

4751.0 59.5• 257.53

140.4 38.5l 7.52

4751.0 59.56 237.55

140.4 58.55 7.St

4751.0 38.5I t37.53

GRBIT D[T[RNINATIGN ACCUIRACY

• T Z077.9 H 521.7 II 552.5

COT -.ills at• .llII C•T -.9579

LIA 2_q38.1 N41A 115.1 I•A 20.4

EL1 2145.1 EL2 14.4 ALF 1•$.85

LAUNCH DATE •EP I• 1•70

HELIOCENTtlC CONIC

RL 150.29 LAL -.00

RP 101.25 LAP 1.79

RC 145.945 GL -19.44

PLAN(TOCENTtlC CONIC

Cl 10.912 VI4L 5.tll

LNCH AZMTH LNCH TIM[

57.10 • 59 10

111.90 14 • 7

57.10 9 59 10

112.90 14 8 7

57.10 • 59 10

111.90 14 I T

FLIGHT TIN[ 112.00

DISTANCE 475.542

LOL 555.14 VL 21.1O5 GAL -1.81 AZL 92.3l HCA 229.12 GHA

LOP 224.74 VP 57.$29 GAP 9.51 AZP II.4S TAL 107.85 TAP

GP 21.95 ZAL tI.51 ZAP 147.1§ ET8 49.Sl ZA2 125.10 [T[

125.57 ECC

Sl.3I RCA

110.28 ZAC

OLA -42.54 RkL 255.79 RAO 8567.4 V(L 11.418 PTH 2.00 VHP

L-I TIN[ INJ LAT INJ L_NG INJ IT ASC INJ AZNTH INJ TIN(

1410.11 55.t0 11.57 119.I7 IIT.RS 7 22 51
5571.tl 53.21 247.51 110.80 117.1M 15 57 41

1420.19 55.Lq) 11.37 111.I7 117.05 7 22 51
5571.11 53.21 247.51 lll.I8 117.94 15 57 41

1410.19 55,10 11.57 111.87 117.95 7 22 $1
5171.2I 55.21 247.51 119.18 117.1d 19 37 46

1.21t DPA

185.01 ECC

59.04 RCA

111.45 ZAC

DIFFERENTIAL CGRI_CTIONI MIO-C.4_JIm_ EXECUTION ACCURACY

TD(-1.0812 TRA .11OO TCS-I.I_JI B&U I.O0_S _GT 41_Jl.51Wd_ _00.3 SG5 239.1

RD_ .1811 RRA -.1144 RC5 .1380 FAU .0451S RRT -.2S51RRF -.8717 RTF .I$51

FIDE -.457t IrtA .S041 FC5-5.1150 lOOP 15811 8_B 4111Nl.121_l .1475 R15 -.9574

IIOE 1.117l IIA .1101 K3 l.IlS2 F_ o -715 lIGl 4111.15GI _11_.7 THA 175.00

LAUNCH DATE lIP 19 1970 FI.|GHT TIME 114.00

HELIOCENTRIC C_NIC DISTANCE 479.17_

I_L IN.tO LAL -.00 _ 559.14 VL !t.559 GAL -1.45 AZIL. 11.0S flEA 832.31 •ilia

RP 101.111 LAP 1.•1 _ 117.14 VP 57.115 GAP I.I4 AZP I1.75 TAL 1I$.72 TAP

RC S4I.ISl GL -16.19 GP 85.87 ZAL 95.45 ZAP 149.52 ET5 49.11 ZAE 125.I1ETE
PLAN[TI_:2NTRIC C(_IIC

C3 10.941 VHL 5.L_3 DLA -40.09 RAL LqiO.O_ RND 6517.4 VEL 11.401PTH 2.00 VHP

LNCH AZNTH iNCH TIN[ L-I TIN[ INJ LAT |NJ LCNG |NJ NT A_C |NJ AZNTH |NJ TIlE
_0.59 7 50 IrA 1377.40 51.M 1.74 I_.I9 119.97 7 53 11

119.II 14 10 41 $415.79 51._ _4t.S3 111.89 115.1_ 15 40 57

90.31 7 50 14 1577.40 51.I4 1.74 llm.II 115.17 7 55 11

Ill.ll 14 10 41 5415.71 51._ 241.55 lll.II ti_.H 15 40 57

N.51 7 _O 14 1577.40 51.14 1.74 111.21 11S.97 7 53 11

119.15 14 10 41 _25.71 5l.H _41.53 11t.It llS.fl 15 40 57

OI_TIAIL. CIlli_TIQlII MID-COUm_ Lrx[cuTI_N ACCURACY

10[ -.l!O1 I_A ._117 TC3-7.1543 BAU 1.0110 8IT 5OI0.8 IG_ 17_.4 IG5 235.5

NO( .!140 lIRA -.Ira RC5 .llt4 FAU .04527 _T -.1_71J IIRF -.2S75 RTF .9554

FOE -.3112 IrRA .SI07 FC3-5.$110 W 11012 869 S0¢15.7 RL_ .IIM Nil -.IIM

BO[ .9111 MA .5959 IIC3 7.1114 FIP -77I 891 505£.5 SGI 595.9 THA 173.56

3.573 DPA

ARRIVAL DATE FEB 29 1971

.2OLD5 INC 2.5592 Vl 29.950

100.17 At_ 150.99 V2 55.008

128.01 ETC 259.40 {LP-III.$I

I.lO RAP 247.95 ECC 1.17T9

PO CIT TIN INJ t LAT INJ t LONG

I_D.5 59.94 2.•0
4779.5 -}l.15 tll.II

I_.5 59.14 2.ll

4771.5 _.15 231.91

IL_.5 59.14 2.90

4779.5 31.15 t_1.91

GRBIT DIVINATION AccurACY

ST 1195.7 N 411.S IS 471.7

COT -.9941 CRI .9414 C$T -.95•4
LSA 200t.I 141A 1I!.7 9IA 25.7

ELl 1957.5 EL_ 41.9 ALF 1•5.32

ARRIVAL DATE MAR t 1971

.L_L_III INC 2.0dill Vl 11.950

II.lI AlSO 150.47 Vt 34.995
1_t1.I2 ETC 859.1• CLP-IIt.3I

4.03 RAP 149.49 ECC 1.1752

leo COT TIN INJ 2 LAT INJ t LONG

777.4 54.85 35•.58

4115.I _4.1I 241.17

777.4 54.85 359.59

4t15.8 34.1I 241.17
777.4 34.85 359.58

4815.8 34.1t 241.1?

GI_IT D[11_NINATION ACCURACY

ST lt_O.I 3_ 472.0 IS 409.4

CRT -.997_ CRI .!1859 CIT -.9077

LIA 1795.1 I_A 1_.1 IIA lT.I

ELI 1755.1 [LI_ 53.7 ALF 1¢14.44

1703



JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL 5, 19703

LAUII_N DATE •EP 10 1070 FLIGHT TIN[ 111.00 ARRIVAL DATE NAR 4 1071

I¢(LIO(ENTRIC CONIC

RL 1S0.|8 LAL -.00

RP 101.33 LAP 1.4§

RC 147.D71 GL -14.47

PLAN[TGCENTRIC CONIC

C$ 10.111 VHL $.!$D

LI_H AZMTH LN(N TINE

43.81 4 $ 13

114.10 14 lO 40

45.01 • $ 13

III,1D 14 10 40

65.81 • $ 13

11•.19 14 10 40

DIFFERENTIAL CCIR[CTION8

TO_ -.8175 TRA .SO_) TC3-7.1NH)4 OAU 1.0319

Rt_ .t$01 lIRA -.l_H)7 RC$ .$9Zt FAU .04158

FD[ -.I$SD FRA .•Sll FC$-3.$758 9W I llZtt

I10( .8549 IRA .Stttl 9C3 7.$t10 Flip -Tit

DISTANCE 484.019

LOt. 355.64 VL IS.SOD GAL -1.01 AZL 91.71 HCA t35.50 INA 1t4.79 ECC .tOSO9 INC 1.7604 V1 10.450

LOP t$1.14 VP $7.138 GAP 9.11 AZP 89.00 TAL 114.t0 TAP 59.70 RCA iD.tD APO 1SO.S• Vt 34.98£

GP 21,79 ZAL 10.41 ZAP lSl.ZS ETI 49°77 ZN[ 1IS.iS [T[ 191.Sl ZAC ltS.$9 [TC tS•.il CLP-Ii•.•S

DLA -$7.80 RAL tt4.13 IUU) 9|97.4 V[L 11.499 PTH

L*I TIN[ INJ LAT

1]09.74 I0.01

5411.11 30.02

1311.74 30.01

_11.1• 30.01
131t.74 30.01

S4•t. 1• _0.01

2.00 WlP 1.411 DPA 1.1• •AP 051.11 [CC 1.174•

INJ LONG INJ RT AIC INJ AZNTH INJ TIN[ PO CIT TIM INJ Z LAT INJ £ LONG
1.87 ltI.OS 114.19 $tS 03 7t9.7 $$.00 353.58

tit,50 11¢1.01 114.11 15 41 40 4111.t $3.01 t44.tl

1.07 IL_J.OS 114.19 • 09 t3 7t9.7 $3.00 $51.50

tSt.K tEl.O• 114.18 IS 41 40 4840.l $$_01 _.tl

1.$7 111.05 114.19 • tS t3 7t9.7 $$.00 $91.$4

tSt.SO 111.05 114.18 15 41 4t 4112.t 33.01 t44.£1

NID-COUlUH[ [XECUTICN ACCURACY (]IBIT DETF,JtNINATION ACCURACY

JGT 5093.3 _ 991.9 803 030.8 ST 1481.• IMI 4S0.0 •l 34•.4

aT -.8101 Ill r -.8344 RTF .9353 CRT -.J•7t CRJ .•4IS CJT -.•574

51_1.1 _ .10141 R13 -.9391 LSA 1579.0 N6A 177._ ••A 30.5
I&l Sltl.S IG! 370.3 THA 173.98 ELI ISSO.O EL• 30.£ ALF 1l$.11

LAUNCH DATE I_P 19 1970 FLIGHT TIN[ 111.00 ARIIIVAL DATE MAR • 1•71

H[LIOCENTIlC CONIC

RL 150.88 LAL -.00 LOL 55§.14 VL
RP I01.37 LAP 1.El LOII 0311.33 VP

RC lS0.15t GL -lt.1• GP 21.47 ZAL

PLAI_ ToCLrNlll 1C r,_NIC

C$ 10.704 VI4L. 3.tTt

LN(H _NTH LI¢CH TIN[

• 7.45 • 3t 17

11£.57 14 7 I0

• 7.41 • 5• 17
111.$7 14 7

17.45 • 5• 17

110.$7 14 7 IO
DIFFERENTIAL C_tNECTION6

TOE -.•81t TItA .•710 TC307.$SIt BAU 1.0S49

liD[ .1400 BA -.1118 R¢3 .SIAl FAU .03041

FOE -.1150 FNA .71_J FC3-3.110t 91MI 16483

BO( .7t54 BNA .1119 KS 7.5715 Fll I -750

DISTANCE 490.714

tl.411 GAL -.70 AZL 91.50 HCA 038.99 _A 184.50 E(( .t0738 INC 1.4950 Vl tD.•SO

37.195 GAP 9.40 AZP N._ TAL 1•£.90 TAP 91.35 RCA 91.10 APO 150.3£ Vt 34.919

• 7.£0 ZAP 151.84 ET9 S0.05 ZA£ 109.04 [TE 193.4• ZAC 104.30 ETC rio.st CLP-194.$3

DLA -35.@t RAL L_I.I1 RAD 1|97.4 VI[L 11.493 PTH t.O0 VHP

L-I TIN[ INJ LAT INJ LONG INJ RT _ INJ AZNTH INJ

1174.81 18.51 3Sl.ll) 111.34 110.58 • 59 St

5510.14 _1_30 ISt,34 111.34 llt. SI lS 39 01
1074.•t 11.51 5111.90 119.34 llt.9l 9 19 St
S$10.1_ 11.90 050.31 1111.34 110.59 15 $9 81

1174.lt II.31 551.10 111._1 118.10 • 19 St

SSlO.14 81.38 tSt._l 119.34 118.19 15 39 tl
NID-C9UII_ [_CUTION ACCWACY

8GT 1114.1 I _5._ 9G5 I_5.7

RRT -.liOn W -.0101 RTF .9155

160 S_01.4 _ .01)19 R11 -.•3•t

801 SlI•.I IGt 379.8 THA 174.35

1.517 DPA .47 RAP tSt.•• ECC 1.174£

TIME PO CBT TIN INJ t LAT INJ t LONG
• 74.• 31.11 348.58

41_,1 51.10 141.1•

• 74.8 $1.11 _48.$0

4010.l 31.1t IA41.1•

• 74.8 51.11 _8.58

4110.l $1.10 148.11

ORIIT D[T'ERMINATI(_I ACCURACY

ST ltlO.O M 431.7 l• 310.•

CRT -.lll_ CRI .7013 CIT -.Till

L•A 1371.S N•A 111.l ••A 5£.4

EL1 1349.5 EL• I0.6 ALF 161.51

LAUI4CH DATE •EP 19 1970 FLIGHT TIN[ 170.00 ARRIVAL DATE NAt • 1071

_(LIO(ENT•IC CONIC

NL 1SO.El LAL -.00 LO_ 355.•4 VL

tP 101.41 LAP 1.10 LOP t$7.$E VP

t( I$t.tTS GL -1D.Ot GP El.tO ZAL

PLAN[TOCENT•IC CONIC

C$ lO.ItO _L $.50S

LMCH AZMTH LI¢(H TIN[
?1.59 • 16 S7

lOl.I1 15 II 1l

71.5l • 1l i7

lOe.ll 13 Sl 18

110.00 15 14 III

110.00 I! 0 _HI

OIFFl:lll_tTi_dl. C43111_CTIONI

-.l!O4 TIIA .1411 TC3-7.$313 IAU 1.0/11

.t•ll NIIA -.lCLlO RC3 .4014 FAU .0377•

FOE -.Ol$t FllA .7744 FC_-1.1138 liP 111_

• $••0 IliA .•S_I KS 7.5§57 FSP -740

DISTANCE Ill.Ill

t6.41T GAL -.50 AZL 91.1| _A 841.80 •HA lt_.tt ECC .tOll? IN( 1.t477 VI It.iS0

$7.14l GAP l.ll AZP ll.41TAL 181.11 TAP ll.ll NCA 91.15 APO ISD.tl vt 34.i5l

14.0• ZAP 154.$t ET• 10.47 ZK ltl.lD ET[ 114.$4 ZAC ItS.St ETC tll.17 CLP-1IS.tl

DLA -31.4i RAL I71.IS RAO isi7.4 _q[L 11,S01 PTH 8.00 VHP 9,t13 DPA -1.08 tAP t$4.70 [CC 1.1707

L-! TIN[ INJ LAT INJ LONG ZNJ RT A_C |NJ AZMTH INJ TIN( PO C$T TIN INJ t LAT INJ t LONG

tB.Ol 8l. Sl 310.18 130.71 111.11 • ST S _08,0 tO.tO 540.44

9909.S9 It.SO 861.47 138.75 111.10 15 St 33 41t5.• tO.El tS$.$$

1801.DS tl.Sl $SO.Sl 131.73 111.11 I 57 5 •Ol.O tt.tO $41.44

SSI9.SI !I.19 291.47 118.75 111.10 15 32 35 41tS.l El.El 051.$$

$733.04 ff,_O 270.11 110.81 118._1 14 49 59 Si_$.O 15.95 Ill.l•

1404.10 30.71 IAl.II 134._0 IO5.•0 19 31 I 4•04.9 50.57 tH.14

N|_ [v_rCUT|_N ACCURACY (:Xlll|T D(T[I_INATIGN ACCURACY

I_T S144.9 I_l I10.11GS _L_.7 ST 10tl.3 M 41•.1 IS ti$.l

IT -.?Ill I -.717S NTF .1178 CRT -.HI5 Clll .§1S3 C•T -.Till
I lllJ.! _1_ .cr_l_ R13 -.t371 LIA 1111.5 NIA t_O.t IIA 55.0

161 !t17.7 IGI 5411.9 THA t74.44 ELI 1171.1 ELI IOIl.t ALF 15t.74

LAUNCH DATE I_P 19 1970 FLIGHT TIN[ 172.00 MUIIVAL DATE MAN lO 1971

14EL lEbEN1111C CONIC

RL 190.88 LA_ -.00 LOL 355.44 VL

RP 100.49 LAP ._ LOP 040.70 VP

RC 114.401 i_ -8.00 GP lO.tt ZAL
P_ANITOCl_Tll 1C CCNIC

C5 11.11t V_ 3.311

AZNTH INCH TINE

75.ti 10 1 55

104.04 15 45 SO

75.tl 10 1 93

104.04 13 45 9O
110.00 11 37 4_

110.00 II 7 •

O I FFENI[NT 1AL CGNNKCT IONS

-.4010 _ 1.0111 TC)-7.11tKI IAU 1.014t

IIID! .IIM IIA -.1775 iIC3 .4470 FAU .03S41

• 0010 IrRA .8437 Irc3-1.7111 9•P 1981|
I_ .410t •NA 1.0111 BC5 7.1019 FIP -708

DISTANCE 901.£70

11.571 GAb .11 AZI. 91.01 HCA tAB.Oil 814A

37.10_ GAP 9.t0 AZP I1.97 TAL 170.55 TAP
00.07 ZAP 155.00 [T9 Sl.O_ ZA( 1_.30 ET[

113.95 ECC .illS7 INC 1.0144 Vl 11.•50

14.11 RCA 97.5• APO 1SO.tO Vl 34.141

115.11 ZAC 11111.44 ETC t•l.Ol CLP-114._t

DLA -31.35 RAL £TS.IA NAO 1517.4 V[L 11.$17 PTH

L-I TIN[ INJ LAT INJ L_NG INJ RT AtC INJ AZMTH INJ TIN[

1180.40 IA.I_5 _lll.il 134.81 10_.78 10 _D 33

_9.70 14.14 _4.41 liD.It 101.77 19 10 4t

1110,40 IA.I_ $41,11 IN,II 101.71 10 I0 53

_ltl.71 14.t4 1.41 111.11 101,77 1t 11 d_i

Ill.gO 17.14 301,34 ll,It 110.04 18 47 59

II_0.1l 53.04 834.TT 116.14 _.31 17 34 $0

NID-C_R_ I_CUTICN ACCUnAC_
I&T tL_4,1 I IOl,l KS 114.9

-.7141 I -._119 1111r .9347

M,B S$11.3 1113 .0170 R15 *.9358
9G1 5_||.8 IGt 311.5 THA 174.•8

8,01 i14P 1.118 _PA -t.41 J_P t|l.•l [CC 1.1•55
PO CIT TIN INJ t LAT INJ I L_G

500.4 17.t• 555.10

5019.• t7.30 £•0.35

910.4 t7.t• 355.10

S015.• t7.50 L_10.$5

14.0 tl.gO ffl_J.5•

41_0.8 33.•7 117.••

_|T C_11_IINATION ACCI_RACY

ST 935.• IN 401.7 •• L_9.•

CRT -.1147 CR• .tSIt CST -.•710

I.JIA 10tl.5 14•A 1•7.4 ••A St.•

EL1 1005.4 ELi 174.7 ALF 118.51

1704



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUIKN DATE &EP It 1170 FLIGHT TIN[ 174.00 ARRIVAL DATE NAN 1E $OTl

tA(LIOCENTRIC CONIC

RL :SO.R8 LAL -.DO

RP |04b.4S LAP .T4

RC !$1.530 GL -6.11

PLAN[TOC[NTRIC CON|C

C3 11.Tt4 Vt¢L $.424

LNCH AZNTN L_H TIN[

l_.IS 11 2 15

97.85 15 11 44

|_._ 12 58 19

100.00 14 18 20
110.00 12 19 47

110.00 16 $3 90

DISTANCE 50L968

LOb 355.64 VL 2t.$25 GAL .5S AZL 90.79 tICA 248.Z4 SMA

LOP 143.89 VP 37.059 GAP 10.28 AZP 89.71 TAL 177.98 TAP

GP 19.17 ZAL 77.17 ZAP 1Sl.97 ETS §1.71 Z/dE 116.39 ET[

lZ3.1_ ECC .Z155D INC .7934 Vl 29.150

64J.23 RCA 97.01 APO 150.30 V2 34.931

16S.81 ZAC 121.65 ETC 212.44 CLP-147.14

DLA -LPS.SO RAL ETS.1I RAD 1517.4 VEL 11.937 PTH 2.01 VHP 6.952 DPA -3.75

L-| TIlE |NJ LAT INJ L.CNG INJ RT ASC INJ AZNTH INJ T|M[ PO CST TIN
INJl.TS 25.DI $32.1S 139.75 108.56 11 18 3S 581.8

5051.17 t$.N tTl._J 159.75 108.55 14 49 15 5251.5

670.40 ll.lt 501,05 131.55 115._ 12 4i 90 70.4
5637.87 _J.lS 26,4.6M 140.J0 I04.06 15 52 18 5057.9

798.7t 15.12 304.84 154.tl 121.8S lZ 31 56 lZ6.7

515Z.$1 53.67 Lt•.l_ 142.50 94.94 16 1• 15 4552.5

DIFFERENTIAL _CTIQN8

TD( -.INiOS TRA 1._5 TC5-6.699S BAU 1.0174

.2960 lIRA -.110t RCS .4101 FAU .05540

F1D[ .0e74 I_A .SS_5 IrCS-_.4SQ5 _ 17077

IK)( ._t4t BRA 1.9410 BC5 7.0015 Flip -_Z

NID-C.OUNI_ EXECUTION ACCURACY

• ST 5591.5 8DR 5•5.5 SG5 Z08.2

RRT -.7441 _ -.7372 RI"F .0561

5_14.$ I_1 .0550 R15 -.0365

_1 S310.6 _ 390.1 THA 175.26

RAP 258.57 ECC 1.102J

INJ 2 LAT INJ 2 LONG

25.40 524.17

25,41 271.56

22.56 _H)O.4D

28.5£ 254.26

IT.24 501.1§

34.1• 290.02

ORBIT DETEIU¢INATION ACCURACY

5T 942.1 In 5•Z.D 60 517.7

CRT -.755S CM8 .0671 CIT -.7912

LSA 919.5 14SA _49.6 IIA 30.4

EL1 694.5 [iJ 250.• ALF 159.46

LAUNCH DATE INEP 19 1•70 FLIGHT TINt 176.00 ARIIIVAL DATE MAR 14 1971

H[L IOCENTR IC CONIC

ML 150.9• UkL -.DO

RP 108.55 LAP .55

RC tSO.IMI GL -4._J

PLA/_TOC[NT9 ! C CONIC
C5 12.5_ _ 5.S10

LNCN AZWTH iNCH TIN[
I0.00 11 14 50

ira.DO 15 90 90

1_._ 11 57 69

100.00 15 £S

110.00 1 !* •

110._ 17 31 II

DI ITANC[ 515. IMIO

505.$4 VL I_.s'TD GAL 1.00 AZL 90.§S •4CA 251.42 _M4A

947.07 VP 57.01S GAP 10.60 AZIP 19.81 TAL 175.41 TAP

64P 18.41 ZAL 74.91 tAP 158.11 ET6 5_.56 ZN[ lZ15.46 [TE

125.58 ECC .21867 IN(: .5819 Vl 29.150

67.85 RCA 96.40 APO lSG.58 V2 34.919

11111.45 ZAC 190.95 ETC 2•5.07 CLP-II_.OM

DLA -iT.St RAL 1_l12.|T ikO INT.| VEL 11.565 PTH E.OE VHP 7.103 DPA -4.90

L-I TIN[ INJ I.AT INJ _ INJ 2T _ INJ AZMTH INJ TIN[ PO CST TIN
II1.£1 II.N 554).07 141.ll 115.04 11 51 8 598.2

58iS.60 IS.IS _IO.SE 144.64 101.00 15 4 4 S255.8

6S7.72 14.25 516.Z7 140.5Z 116.56 12 12 16 257.7

$471.9£ I_l.8S E5£.N 149._ 08.1• 16 56 52 4871.5

81PA.SS •.61 514.0_ 157._ IL_._4 12 _ 18 194.5

_077.50 _4.15 1_5.45 145.75 91.51 18 56 12 4477.5
D IFFE/Ur_MTIA_ _snm_CTlON6

-.1190 11M 1.488_ TC$-AJ.TIM• _ 1.1OINJ

ND_ .L_AO NMA -.80_6 NC5 .5747 FAU .05141

BO[ .2515 liRA 1.4494 KS 6.T563 F6P -676

NID-_ E_ECUTICN ACCURACY

IGT 0404.9 _ $83.1 SG5 901.•

MMT -.7140 MMF -.?IN IITF .•SM

6611 S455.I I_ .04S1 R15 -.•569

861 _111.1 _ 401.0 THA 175.51

9AP _i0.60 ECC 1.1011

INJ 2 LAT INJ 2 LONG

19.91 525.4G

27.50 9/_.19

17.70 512.16

2S.IS P_t4.12

15._ 507.5l

$5._9 214.1•

OR_|T DETLrlIN|NATXON ACCURACY

ST 8_1.1 JR 3RE.2 56 347.2

CRT -.4167 CIIS -.0955 CST -.6105

LSA 886.8 _ 507.4 5SA 28.5

ELI 946.8 EL2 521.2 ALF IM.I7

LAUNCH DATE 5EP 19 1970 FLISHT TIN[ 178.00 ARRIVAL DATE NAR 14 1971

I_L IOCENTII lC CONIC

RL 150.88 LAL -.00

ItP 1041. SS LAP .57

RC 110.740 GL -t. TS
PLAN[TOCENTR I C CONIC

C5 15.Nt VHL 5.614

L_H AZNTH LNCH TIN[

90.00 10 41 $

im.oo 14 8s 51
1DO.DO 11 58 2

110.00 12 1 O

110.00 18 4 55

DISTANCE 519.344

LOt. 555._4 VL 26.254 GAL 1.47 AZL 10.58 HCA 254.60 SMA

LOP 850.25 VP $6.672 GAP 10._ AZP 66.90 TAL 174.$2 TAP

GP 17.65 ZAL 71.42 tAP 166.27 [T$ 55.56 ZN[ 126.52 ET[

125.11 ECC .2_211 IN(: .5765 Vl 29.650

69.43 RCA 95.77 APO ISD.4S V2 34.$07

1R6.96 ZAC 120.27 ETC 263.76 CLP-160.05

DLA -25.41 RAL 26S.60 RAO 6$6?.5 VI[L 11,595 PTH 2.05 VHp 7,265 DPA -5.94 RAP 262.68

L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT

1165.90 12.21 340.•1 145.96 115.75 11 O 51 565.9 15.$8
5715.06 27.52 270.58 148.74 96.94 16 O 51 5115.1 26.20

_.01 10.55 5£6.44 145.01 116._ 11 54 _4 562.0 14.04

057t.10 90.56 840.$4 148.D7 94.45 17 40 54 4772.2 29.65

109.94 6.45 51l.tl 140.14 125.65 It 16 10 509.9 10.81

S017.0_ 34.16 216.71 Ill.It 89.72 II £8 50 4417.0 55.11

O 1FFEIU[NTIAL CORN[CT iON6

TOE .0:$47 5lEA 1.6404 TC_-9.411_J BAU 1.1210

RDE .tt60 RNA -.9147 RC3 .340S FAU .0L_A•

• 1_ FRA .9940 FC5-1.9546 _ 17470
BO[ .!!71 Ilia 1.6544 BC5 6.419_ FSP -659

NID-_ EXECUTION ACCURACT

SGT $4S9.6 IM_ §74.2 SG3 105.9
lit *.T040 _ -.ImO_ RTF .9573

SG8 040S.7 _ .0375 R13 -.657S

_1 6470.6 IG! 4OI.7 THA 175.74

[CC 1.2150

INJ 2 LONG

555.05

261.78

516.59

256.74

$12.£S

_09.Sl

(_SIT DETERNINATION ACCURACY

5T 876.4 JR 5T4.2 IS 580.6

CRT -.2410 CRS -.ELI5 CST -.81M4

LSA 945.2 N6A 51_.1 5SA 21.1

EL1 882.1 EL2 5_0._ ALF 172.94

LAUNCH DATE 8EP 19 1970 FLIGHT TIN[ 180.00 ARRIVAL DATE MAlt 18 1971

HEL IC¢ENTIIIC C0NIC

RL 190.88 LAL -.00

ItP 101.10 LAP .16

RC 111.1_1 GL -1.17

I_M_TOaDil_ 1C CONIC

C5 15.964 VHL 5._S

LNCl4 AZWTN INCH TIN[
90.00 10 90 34

00.00 19 8 31

100.00 tl IS 8

100.00 1¢1 41

110.00 11 SS 441

110.00 10 _

DIITAN(_ 514.•78

LG_ 5$S.M V_ 11.119 GAb I.N _ 90.16 HCA 257.76 SI4A 1_.84 ECC .22563 IN(: .18OS VI L_.650

LOP tSS.4t VP 341.190 GAP It.t• AZP 0_.N TN. 175.£5 TAP 71.01RCA S5.SD APO 150.58 V2 34.0_

GP 16.95 ZAL M.41ZAP 160.51 [Y6 M.?I ZAE 1L_.56 [TE 167.4• ZAC 11•.64 ETC 264.34 CLP-ISS.80

-L"J.|llilkL I_111.87 RAID |_tl7.| (L 11.lM PTH _.04 Vt_IP 7.45• DPA -6.66

L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN

11_4.77 I.S4 347.M 146.85 117.10 10 44 1 _86.6

_10.9¢J _.10 _.71 1_._ •5.44 1• 42 £0 _l.O

|_14.71 I.II 5_1.11 149.99 119.14 11 45 15 414.6

98QO.17 !1).1¢1 840.0'J IS_.SS 01.5S 18 17 4 41HN;.2

i._ 5._ 5_£.74 145.O0 114.05 1£ 12 17 31t.6

4N7.OS 34.0_ _14.61 $_.4tl 84.4£ I• 57 _ 4547.1
DI_TIAL C,OIMECT I_N_

TOE .1071 I_A |.41_,4 T¢5-4.0_47 _ 1.1_01

ND[ .l_rIP_ llA -.1_0 MC5 .5074 FAU .O_TS•

• 2446 IrRA 1.0445 FC5-1.7|15 W 176,

00( .£1M5 INIA 1.S'/'65 •C5 6.0S_S FlIP -140

MAP _$4.81 [CC I.£_INi
|NJ 2 LAT INJ 2 LONG

12.11 341.O5

28.51 25S.05

1D.8_ 52S.55

90.75 251.2S

7.89 516.48

55.16 £O_.ll

ORBIT DETEMNINATION ACCURACY

ST N7.5 M 311.9 66 415.1

CRT -.DL_2g CR8 -.£$71 CST -.94S8

LSA 1_5.9 14SA 5S_.0 $5A 24.2

EL1 987.6 ELE 58S.8 ALF 179.46

NID-_[XECUTION ACCURACY

8GT 5_00.|16_ _l_J.S I65 169.6

liT -.II48NNF -.1177 RTF .0379

6GB SSffI.IRI_ .0307 Rl5 -.9581

SG$ SSI4*I 66_ 411.4 THA ITS.iS

1705



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SEP 19 1970 FLIGHT TIME let.DO ARRIVAL DATE NAR ZD 1971

I_L|OCENTRIC CONIC
RL 1S0.29 LAL -.DO LOL 35S.84 VL

RP 108.93 LAP -.01 LOP 8Sl.6O VP

RC 154.900 GL .08 GP 18.t8 ZAL

PLANETOCENTR|C CON|C

C$ 1S.Dlt VHL $.97S

LNCH AZNTH LIIK_H T|ME
90.00 10 10 8

90.00 15 44 19

100.00 11 19 4

100.00 17 21 4

110.00 11 5E IE

110.00 19 I 25

DIFFERENTIAL C_RRECTION9

TOE .$380 TEA 8.0859 TC3-S.4959 BAU 1.1445

RD£ .8319 RRA -.8405 RC3 .8787 FAU .02S98

FIDE .8889 FRA 1.084i_FC3-1.4983 Blip 18008

BOle .4057 liRA E.0997 BC3 5.7027 FSP -838

D|8TANCE 530.S79

88.145 GAL 2.48 AZL 80.80 HCA 160.95 3NA 122.58 ECC .12987 |NC .GOOD Vl 29.850

38.888 GAP 11.60 AZP 90.00 TAL 17i.64 TAP ?Z.80 RCA 94.40 APO 150.79 V2 34.885

85.50 ZAP 161.88 [78 §6.15 ZAE 128.S9 ETE 187.95 ZAC 119.09 ETC 264.97 CLP-170.97

DLA -11.88 RAL 891.78 RAO 8567.1 VI[L 11.879 PTH E.O5 VHP 7.6E5 DPA -7.71 RAP 168.9• ECC 1.2471

L-I T|ME INJ LAT INJ LONG |NJ RT AEC 1NJ AZNTH |NJ TIME I_) CST TIM [NJ 2 LAT INJ Z LONG

13•8.54 5.34 353.U 148.30 117.8S 10 33 16 788.5 9.05 549.92

5551.81 88.30 tS8.M 15Q.05 91.13 17 18 51 4951.6 18.15 14D.99

1175.78 3.95 337.16 148.13 119.65 11 35 40 575.7 7.87 330.99

5E89.16 89.88 |3S,TO 158.06 89.27 18 48 24 4839.7 29.49 EED.92

108_.48 .88 32Q.80 147.06 124.18 12 9 55 492.5 5.10 510.38

4925.69 33.7• 2t1.D0 1SS.81 84.53 20 23 31 4385.7 58.97 202.55

NIO-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5S47.0 8GR 557.7 893 183.8 ST 1119.9 89 391.8 85 443.6

RRT -.9653 RRF -.6470 RTF .9395 CRT .1318 CR8 -.3554 CST -.9717

5575.0 RL_ .0_48 R13 -.9398 LEA 1102.1NSA 3•8.9 8SA 22.4

SG1 555•.5 SC_ 415.5 THA 176.15 EL1 1121.0 EL2 358.1 ALF 2.71

LAUNCH DATE IM[P 19 1970 FLIGHT TINE 184.00 ARRIVAL DATE NAR 22 1971

HEL IOCENTRIC CONIC

RL IS0.29 LAt. -.00

RP 1De.a6 LAP -.80

RC 114J.04Jl 94. 1.L_J

PLANETOCENTR IC C091¢
C3 19.234 VHL 4.038

INCN AZNTH LNCH TIN[

90.DO 10 1 11

90.00 18 15 19

100.00 11 9 I_

100.00 17 49 48

110.00 11 49 47

110.00 18 It| IW

DI_TIAL C_NNECTI01¢S
TOE .41NIll TItA t.3|HI6 TC3-5.2760 BAU 1.1477

RD_ .£910 lIRA -.8949 RC3 .8,1611 FAU .023•4

FOE .8899 IrRA 1.1357 FC3-1.8791 2_1= 17977

BD[ .5315 MA £.8505 BC3 5.9919 FSP -807

DISTANCE 586.143

LGL 855.94 VL 86.101GAL 3.01AZL 89.80 14CA 264.13 $NA 1_8.38 ECC .23425 INC .1999 Vl 99.450

959.77 VP 36.842 GAP 11.J4 AZP" 80.01 TAL 170.05 TAP 74.17 RCA 83.8? APO 150.97 V2 34.874

GP 15.70 ZAL 82.70 ZAP 1_8.20 ITS 57.71ZAE 126.81 [TE 188.38 ZAC 118.55 [TC £85.60 CLP-171.52

DLA -LK).E1RAL 294.54 RAD 8567.7 VEL 11.732 PTH 2.07 VHP 7.885 DPA -8.48 RAP 889.19 [CC 1.2975

L-I TIN[ INJ LAT INJ LONG INJ RT AEC INJ AZNTH INJ TIME PO CST TIN INJ E LAT INJ £ LONG

1479.J_ 2.4M 859.7S 153.12 118.L_ 10 95 50 879.2 6.19 358.08

$4N.83 28,N 254,M 156.|8 99.1£ 17 46 55 4898.8 27.8• 248.00

1939.87 1,14 341.83 158,40 119.87 11 30 87 658.9 5.10 835.29

5199.48 89,79 838.19 158.55 87.4E 19 18 15 45•E.4 89.18 823.45

1198.53 -E.05 330.85 180.40 184.13 1E 8 39 538.5 2.44 894.05

4991.53 33.54 Z08.97 1§6.16 88.99 L_ 47 25 4£91.5 38.£1 199.89

NIO-COUiltEE EXECUTION ACCURACY 090IT DETERNINATIOI ACCURACY

SGT SS76.8 _ $48.7 SG3 173.1 ST 1888.8 SR 354.• $8 477.G
RRT -.J458 W -.3_5£ RTF .9398 CRT .8508 CRS -.4052 CST -.9855

SG8 5805.7 8L_ .0_4 R13 -.9397 LEA 1370.1NSA 348.7 SEA 21.0

SG1 5530.0 398 418.3 THA 173.35 ELI 1E85.9 EL8 848.6 ALF 4.86

LAUNCH DATE &EP 10 1870 FLIGHT TIME 185.00 ARRIVAL DATE MAR 84 1971

HELIOCENTRIC CONIC

9L 1SO.tD LAL -.00 LOt. 855.84 VL

RP 108.88 LAP -.$8 LOP 868.34 VP

RC 189.007 GL t.$9 GP 15.17 ZAL

PLAN[T_ENTRIC CONIC

C8 17.898 Vt4L 4.807

LNCH A2NTH LNCR TIME

90.00 9 54 81
SO.OO 18 48 49

1DO.D0 11 4 34

100.00 18 15 13
110.00 11 4• 13

110.00 19 49 17

DIFFERENTIAL CCIRECTION6
TOE .•llt TRA 8.9934 TC3-4,$844 BAU 1.1587

RD[ .8419 RRA -.8994 RC3 .8185 FAU .Drill

FIDE .8•L_ IrRA 1.1818 FC3-1.0839 BEP 18008
BIDE .7041 MA 8.8073 8C3 4.8713 FSP -588

DISTANCE 541.667

88.057 GAL 3.58 AZL 83.31 HCA 887.50 8HA 188.09 ECC .83899 [NC .5898 V1 89.950

36.008 GAP 18.54 AZP 90.08 TAb i63.45 TAP 75.75 RCA 98.80 APO 151.85 V8 84.864

80.03 ZAP t33.03 [T3 58.49 ZAE 183.35 ET[ 104.74 ZAC 118.05 ETC 848.84 CLP-17£.37

DLA -15.E7 RAL 897.16 RAD 3587.7 V[L 11.795 PTH 8.09 VHP 8.038 DPA -9.18 RAP 871.43 ECC 1.8015

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 8 LAT INJ 2 LONG

1568.39 -.85 3.38 153.44 118.58 10 80 34 988.4 5.54 858.75

5458.98 t9.tt 251.43 183.08 87.51 13 13 48 4•58.9 87.57 24£.98

1396.37 -1.49 343.08 155.74 119.88 11 88 50 736.4 8.49 388.59

5184.18 ZtJ.S4 889.N 18_.86 85.94 10 41 28 4554.8 88.?8 820.89

1199.57 -4.81 333.76 153.80 183.91 18 8 15 5•9.6 -.13 88?.55

4969.78 33.89 806.84 191_.53 81.75 El 9 81 48D3.7 51.79 187.95

NID-COUIR3[ EXECUTIGN ACCURACY CRBIT DET[RNINATION ACCURACY

SGT 5310,3 3GR 539.8 84;3 178.5 ST 1441.1 89 349.Z $8 509.8

RRT -.1_58 W -.3048 RTI r .9404 CRT .3308 CRS -.4413 CST -.9919

5636.8 P_ .0134 913 -.9405 LEA 1_31.8 NEA 338.0 88A 19.7

SG1 53E0.5 898 480.3 THA 176.53 EL1 1446.0 EL8 388.5 ALF 4.83

LAUNCH DATE 8EP 19 1970 FLIGHT TIME 188.00 ARRIVAL DATE MAR 89 1971

HELIOCENTRIC C(_Jl ¢

RL ISO.28 LAb -.00 LOL 355.M V/

RP 108.72 LAP -.57 LOP 804.11 VP

RC 171.0_9 GL 3.39 GP 14.86 ZAL

PLAI_TOCLrlMTII I C CONIC
C8 19.378 VHL 4.401

LNCH AZNTH iNCH TIME

90.00 • 49 I_l

90.00 17 7 33

100.00 11 0 53

100.00 19 58

110.00 11 47 18

110.00 tO • 58

DZ FFERENT IAL C_¢TION9

71_ .8013 TEA 8,8300 TC3-4.51_4 BAU 1.1690

RD_ .2313 NIIA -.81_ flC_ .1671 FAU .08102
FIDE .409_ FRA 1.8189 FC3 -.931M 81MP 13800

BOE .08J0 MA 8.8487 8C3 4.5187 FSP -598

DI8TANCE $47.143

_r,.o14 GAL 4.16 AZL 89.43 HCA 870.47 SNA

_HI.767 GAP 18.74 AZP 90.00 TAL. 104.33 TAP

57.43 ZAP 183.85 ET8 81.49 ZA[ 186.33 ETE

121.81 ECC .84415 IN(: .57_4 Vl ZD.DSO

77.33 RCA •2.07 APO 151.55 V8 34.855

169.08 ZAC 117.57 ETC 886.87 CLP-173.81

DLA -17.21 RAL L_._ RAD 3567.3 VI[L 11.964 PTH 8.10 VHP 3.804 DPA -9.70 RAP 873.69 ECC 1.8188

L-I TIN[ INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
IIDI.N -8.75 7.71 159.38 118.19 10 13 48 10M0.O 1.0d 1.09

S417.1H) 86.08 840.N 104.57 04.83 13 37 51 4817.7 87.87 840.29

1409.48 -3.04 350.10 196.19 116.65 11 _ 83 809.5 .01 348.57

5183.41 89.47 887.09 104.45 84.75 tO 4 18 4583.4 20.43 819.44

ILq14.G4 -7.05 337.18 157._4 183.$4 18 8 83 664.0 -8.59 830.91

4841.31 33.06 805.15 168.61 80.76 81 89 34 4841.3 51.44 104.31

NID-COURE_ EXECUTION ACCURACY CRBIT DETI_IINATION ACCURACY

8GT 5636.4 8CA_ 531.7 893 104.8 ST 1584.£ M 348.7 SS 580.1

RRT -._070 W -.5665 RTF ._430 CRT .3835 CR3 -.4851 CST -.9952

569L.4 R81_ .0188 R13 -._430 LEA 1953.5 NSA 380.9 SEA 18.4

SGI 5648.7 398 481.5 THA 176.70 EL1 1570.0 EL8 318.9 ALF 5.07

1706



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SIP 19 1970 FLIGHT TIRE 290.00 ARR|VAL DATE NAR £9 1971

14[LIOCENTRIC CONIC DI|TANC[ |||.|74

RL liD.El LAL -.00 LOL $55.64 VL 25.971 GAL 4.?| A|L 89.24 HCA 273.64 SI4A
RP 108.?5 LAP -.76 LOP E50.88 VP _.728 GAP 15.15 AZP 89.95 TAL 155.27 TAP

RC 173.058 GL 4.86 GP 14.84 ZAL 55.CHi ZAP 114.58 ET8 65.7E Z/dE 1E8.$5 (TE
PLAIETOCENTRIC CONIC

C3 Rl.$Ot Vt_L. 4.615 DLA -15.85 R/d. 301.95 RAO $587.9 VI[L 11.945 PTH 2.15 VHP

LNCH AZNTH LNCH TII4[ L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ AZNTH

90.00 • 45 N 1715.84 -5.09 11.82 113.81 117.8•

90.00 17 30 1 5_19.74 tT.•4 146.83 170.05 85._

100.00 10 58 10 14Y8.09 -@.L_ 555.95 lU.81 119.28

100.OO 1• 0 • S01_.15 H.51 Et5.N 1¢H1.91 83.85

110.00 11 4• 55 13Lql.55 -9.57 340.48 14K).75 123._

110.00 tO tT $8 4_.4.83 51.87 205.87 159.52 80.04

DIFFERENTIAL CCRI_¢TIOII NID-COUmE[[XECUTION ACCURACY

TD( .99541TR& •.$41_ TC$-4.0884 BALI 1.151_ 8GT 51NIO.28GR 5t1.0 SG8 161.7
leD( .EST$ RRA -.1854 tiC8 .1111FAU .01875 RRT -.$87811F -.557 RTF .9428

.4519 FRA l.Lqml FC8 -.7821BSP 18307 _ 5884.211113 .0107 813 -.9426

DOE 1.0983 BRA 3.15•1BC8 4.01MS• FSP -555 851S888.SSCA_ 410.9 THA 176.89

121.54 ECC .24075 INC .7502 Vl 99.650

78.•1RCA 91.60 APO 151.99 V8 34.946 _

1J9.40 ZAC 117.10 [TC 647.51 CLP-1T4.04

8.511 DPA -10.19 RAP 275.98 [CC 1.3509

INJ TIN[ PO CRT TIM INJ E LAT INJ 8 LONG

10 14 • 1113.E -1.38 5.17

18 58 51 4769.? E•.•9 83•.99

11 _ 49 87•.1 -2.35 347.39

20 85 7 440•.1 90.14 214.6•

IE • 2 T_8.3 -4.91 334.10

61 48 17 4284.8 31.15 195.07

ORBIT D(T[RNINATION ACCURACY

ST 1787.8 811 85•.3 88 553.4

CRT .4327 CIt• -.4•P_ CST -.R879

LSA 181_9.8 NSA 308.1 S•A 17.4

ELI 1744.8 EL2 304.8 ALF 4.98

LAUNCH DATE 3[P 19 1970 FLIGHT TIRE 1•2.00 ARRIVAL DATE NAN 30 1971

NIL IO(ENTR IC CONIC

RL 150.98 LAL -.00
RP 104.78 LAP -.94

RC 175.059 64. 5.04

PL.AIG TOCENTIt ! C CGNIC

C3 t3.SI_ VNL 4.RSO

LJ_H AZl6TH LNCN TIN[

9O.OO 8 48 _MI

90.00 IT SIT 81

100.00 10 $8 9

100.00 IR IR 40

110.00 11 44 59

110.00 TO 45 84

DISTANCE 557._18
LCL 855.64 VL 85.9L_ GAL 5.44 AZL 81.05 HCA 878.80 SMA

LOP 2T2.45 VII 38.MI0 GAP 13.•1 AZP 89.88 TAL 168.69 TAP

GP 18.1ki ZAL Ss*.78 ZAP 185.81 IrT$ 61.Pl ZN[ $s'8.658 [TiE

121.82 [CC .25585 INC .•451 Vl L_.•SO
80.49 RCA 90.88 APO 158.3• V9 34.037

169.6• ZAC 116.64 [TC 818.14 CLP-IT4.8•

DLA -14.57 RAL 804.15 RAID 65141.0 VEL 18.087 PTH 2.15 VHP 6.7?4 DPA -10.61 RAP 878.88 ECC 1.3871
L-I Title XNJ LAT XNJ _ INJ 2iT ASC INJ AZMTH INJ TIME PO CST TIN INJ 8 LAT INJ 8 LONG

IT•_.N -7.30 15.76 111.75 117.44 10 18 21 1185.0 -8.57 0.07

5_18.1£ 27.81 845._S 1_.58 84.45 18 19 59 47•8.1 _8.75 L_5_.75

IS45.71J -6.50 557.67 161.10 118.77 11 21 55 _45.7 -4.5• 851.08

5040.$8 L_•.16 888.94 175._ 63.12 2044 21 4480.• 87._0 _15._i
1311.71 -11.60 348.75 1t4.14 IL_.38 18 10 8 786.T -7.84 38T.3•

4_11.85 82.T8 _0_._4 1T_.T_ TI.51 22 5 34 4818.4 30.93 194.11

_|T D[TERNINATION ACCURACY

ST 1•71.• SIt 3_1.1 •• $T3.1

CRT .4•71 ORS -.5115 CST -._NII

LSA 1945.6 N_A 89§.6 $8A 16.7

ELI 1878.3 £L8 894.9 ALF 4.89

DI_IAL COI_[¢TIOI_

T0[ 1.11RO TIU 8.4871 TC_-8.•7•5 BAU 1.1500

• 1_17 llA -._M_ RC8 .1499 F/_J .01715

FDE .4•87 FRA 1.81L_ FC8 -.¢_511 •SP 18408

l.lllO INIA 8.4511 K8 3.611_ FSP -531

NID-COUnlM[ EXECUTION ACCURACY

SGT S_78.6 _ 510.7 SG8 15•.S

RRT -._ RIll r -.5485 RTF .84_L

SCAI 5701.7 _ .I)084 818 -JM41
$51 588•.3 SG p 41•.6 THA 177.D•

LAUI_H DATE IEP 19 1970 FLIGHT TIRE 194.00 ARRIVAL DATE APR I 1971

MELiOCENTRIC CONIC

RL tsit.tl LAL -.00

RP 108.80 LAP -I.18

ItC I?T.G4T 51. 5.?$
PLANETOCENTII ! C CONIC

¢8 81.078 _ 5.10•

INCH AZMTH LNCH TIN[

90.00 9 40 83
90.00 19 • 17

100.00 10 54 48
100.00 19 57 87

110.00 11 4T 14

110.00 81 I SIT

DISTANCE 563.858

LOL 555.64 VL 85.887 6AL 6.15 AZL IE.ITHCA 879.97 GHA 181.08 ECC .8l_50 INC 1.1349 Vl £9.950

LOP 875.61 VP _1.655 GAP 14.09 AZP 89.80 TAL 168.18 TAP 88.09 RCA 89.8• APO 158.81 V8 34.189

GP 13.47 ZAL 50.5• ZAP 165.88 [T8 66.96 ZAE 186.6D [T[ 16D.95 ZAC 116.88 ETC 868.77 CLP-175.71

DLA -18.39 RAL 306.88 RAD 651M1.1 V[L 18.148 PTH 8.16 VHP 9.05T DPA -10.96 RAP 890.60 ECC 1.4891

L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIN INJ 8 LAT INJ 8 LONG
1141.19 -6.87 1•.5@ 170.87 116.84 10 11 18 1849.7 -5.TO 19.81

5858.84 87.70 844.09 177.01 63.87 19 38 89 47S8.D 86.56 855.11

110_.07 -lO.5l 1.29 169.65 118.18 11 21 33 1009.9 -6.73 354.61

SORT.14 81.05 888.8 176.88 88.68 81 8 4 4467.1 87.72 814.40

1445.58 -18.71 846.9? 167.79 181.68 18 11 1• 845.4 -9.43 340.49
4•04.88 82.68 808._4 ITI.II 79,16 28 21 40 4804.4 30.?8 193.60

ORBIT DET[RNINATION ACCURACY

ST 1993.8 M 330.1 $S 590.6

CRT .4848 CR$ -.5883 CST -.•989
LSA _885.8 NSA 8R4.3 $SA 16.0

ELI ZO00.O EL8 885.9 ALF 4.78

DI_NTIAL CQRRECTIQNI

TO( 1._41_ TRA 8.7484 TC_-8.8188 BAU 1.1557

• lYTl lIRA -._84 Re8 .1151 FAt/ .01SS•

iro( .SLY8 FRA 1.8_J._ FC8 -.5178 BEP 18515

1.3744 MA 8.T101 BC8 8.515• FSP -581

NID-COURIME EXECUTION ACCURACY

SGT 5882.4 SCAE 499.8 SG8 151.5

RRT -.S4••RRF -.5274 RTF .9457

_AJ S714.8 P_Q .0067 818 -._157
SGI 5699.0 _ 417.8 THA 177.88

LAUNCH DATE 8(P 19 191'0 FLIGHT TIN[ 1N.O0 ARRIVAL DATE APR 3 1971

N[LIOCENTRIC C._NIC

RL 15IT.88 LAL -.00

RP 101.83 LAP -1.81

RC 17R.011 GL •.34

P_A/_TOCENTR IC C_41C

C3 81.004 W_ 5.314

LNCH AZNTH INCH TIRE

lm.oo • 31 41

• 0.00 18 81 31

100.00 10 58 44

1DO.0• 1• 54 •
110.00 11 47 41

110.O0 81 1• 85

DISTANCE 548.484

LOt. 855.84 V_ 8S.8_6 GAL 6.81 AZL 88.17 HCA 888.18 SNA 120.84 ECC .Z6•75 INC 1.3874 Vl _9.950

LOP 87•.78 VP 84.•17 GAP 14._0 AZP 89.?0 TAt. 160.57 TAP 63.70 _A _.84 APO 153.44 v8 34.888

GH 18.13 ZAL 48.55 ZAP tM.45 ET$ 7_.00 ZN[ 186.58 (TE 170.80 ZAC 115.79 ETC 889.40 CLP-179.55

DLA -12.29 RAL 308.17 RAD 6588.8 VEL 18.2•8 PTH 8.21 VHP 9._ DPA -11.83 RAP 868.98

L-I TIME INJ LAT INJ LONG INJ fiT A$C INJ AZMTH INJ TIME PO CST TIN INJ 8 LAT
1918.84 °11.88 _.27 173.8£ 11•.18 10 10 34 1318.8 -7.78

5_i0.1_ L_._ _48.29 180.48 83.48 1• 55 82 4740.• 8•.45

1471.70 -12.54 4.84 I73.19 117._ 11 21 85 1071.7 -8.77
SIT•IT.81 88.97 881L81 1110.2• 88.81 21 10 27 41458.3 87.6_

lS0_.44 -15.75 550.17 171._ 180.75 12 18 49 90_.4 -11.53

4800.81 88.57 808.08 1T9.58 78.99 82 5• 86 4800.8 30.71
DIFFERENTIAL ¢_mm_CTiON8

1.5£_ TRA 4.071• TCE-2.1NNII BAU 1.15011

.8•8| RIgA -.8817 RC8 .1071FAU .01410

.5578 FRA 1.4005 FC8 -.48|0 B5P 10186

1.5558 liRA 4.0850 BC3 8._180 FSP -50_

MID-COUlUMEEX[CUTIGN ACCURACY

SGT 5701.5 _AI 487.8 85_ 144.7

RRT -.5287RRF -.S061 RTF .8477

SGB 5722.1 RL_ .0052 815 -.9477

SGI 5707.8 SG8 413.6 THA 177.40

ECC 1.4773

INJ 8 LONG

16.44

834.93

359.07

t13.79

343.58

193.31

ORBIT DET[RNINATION ACCURACY

ST 8108.0 SR 385.5 S• 109.8

CRT .5188 CR8 -.5435 CST -.9998

LSA 81•5.1NSA 877.7 SSA 15.3

EL1 8109.9 EL8 877.5 ALF 4.67

1707



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5, 1970 )

LAUNCH DATE SEP 19 1970 FLIGHT TII4[ 198.D0 ARRIVAL DATE APR 5 1971

HELIOCENTRIC CONIC

RL 1|0.18 LAL -.DO

RP 1De.is LAP -1.48

RC 180.lIOGL 8.17

PLAN[TOC[NTRIC CONIC

C3 38.373 V_L 5.890

LNCH AZNTH LNCH TIME

90.00 9 37 84

90.00 19 48 L_

100.00 10 53 E

100.00 I_D 8 23

110.00 11 48 30

110.00 81 30 L_l

DIFF[RENT|AL COlUtECT|QNS

TD[ 1.7153 TItA 4.4129 TC3-2.8411 8AU 1.1440

RD( .3010 RDA -.3418 RC3 .0904 FAU .01889

FO_ .5878 FRA 1.4458 FC3 -.3394 8SP 18775

llO( 1.7418 liRA 4.4L_1 8C3 2.Qa131 FSP -493

DISTANCE S73.830

LOL $55.64 VL 25.805 GAL 7.84 AZL 88.47 HCA 288.28 8MA 120.81 E¢C .17788 INC 1.§Z84 Vl 29.650

LOP E$1.84 VP 38.581 GAP 15.14 AZP 88.S? TAL 158.03 TAP 85.38 RCA 87.12 APO 154.10 VZ 54.815

GP 18.88 ZAL 48.82 ZAP lU.8t [78 ?5.33 ZA[ 128,53 [TE 170.44 ZAC 115.37 [TC 170.03 CLP-177.39

DLA -11.27 RAL $10.00 RAO 8548.3 V[L 12.388 PTH

L-I TIN[ ZNJ LAT

1875.70 -18.15

S$34.14 87.56

1731.57 -14.38

50S3._D 88.93

1S58.07 -17.83

4799.87 38.38

Z.24 VHP 8.88£ DPA -11.44 RAP 885.24 ECC 1.5318

INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CET TIN INJ Z LAT INJ Z LONG

88.89 177.39 115.$1 10 10 21 1375.7 -9.83 19.98

842.81 183.94 83.14 ZO 11 18 4734.2 18.34 Z54.34

8.33 178.77 118.49 11 81 58 1151.6 -10.71 1.48

t81.87 183.74 82.11 21 53 38 4485.8 17.53 213.44

553._1 174.1t 119.77 12 14 28 958.1 -13.54 348.83

_Ot,O0 ll3.0k 78.97 22 50 28 4199.i 30.70 195.17

MID-COURli£ [XECUTIOI ACCURACY CI_8IT DETERNINATION ACCURACY

8GT $?05.3 8GIt 478.1 $83 142.0 ST 2199.8 SR 320.9 88 820.1

RRT -,S078 RRF -.4883 RTF ._488 CRT .5385 CRS -.5575 CBT -.9994

SCM 5725.1RL_ .0041 813 -.9489 LSA 2292.2 14SA 288.7 8SA 14.6

$81 5710.5 SGE 406.9 THA 177.57 ELI 2108.8 EL2 289.8 ALF 4.56

LAUNCH DATE SEP 18 1970 FLIGHT TIN[ _00.00 ARRIVAL DATE APH 7 1971

14[LIOCENTRIC CONIC

RL 180.28 LAL -,00
RP 106.87 LAP -1.84

RC ll_.ll5 GL 7.34

PLANETOCENTR|C CONIC

C8 34.158 _ 1.011

LNCH AZNTH LNCH TIN[

9O.OO 9 34 83

gO,O0 ll 58 57

100.00 10 58 44

100.00 tO E3 IS
110.00 11 49 62

110.00 81 48 18

DIFFERENTIAL C,GNIECTI0N8
TO[ 1.8001 TRA 4.7728 TC3-2.3375 8AU 1.1338

G .3148 aliA -.3508 RC3 .075S FAU .01132
FOE ;8187 _RA 1.4812 FC3 -.E702 BEP 18831

BOE 1.9544 BRA 4.7857 lC3 2.3387 FSP -481

DISTANCE 578.878

LOL $55.14 VL 25.785 GAL 8.47 AZL 88.27 HCA 289.45 _4A 120.39 [CC .28837 INC 1.7297 V1 L_.850
LOP 285.10 VP 54.547 GAP 15.73 AZP 88.42 TN. 157.52 TAP 81.87 RCA 85.91 APO 154.88 V2 34.809

GP 18.53 ZAL 44.82 ZAP 187.35 ET$ 78.95 ZAI[ 128.48 ET[ 170.85 ZAC 114.95 ETC 270.64 CLP-179.24

DLA -10.32 RAL 311.72 RAD 88¢M_.4 V[L 12.SSS PTH

L-I TIN[ INJ LAT

2035.49 -14.88

5331.38 27.$4

1789.59 -18.12

S032.1t _1.82

1812.31 -19.44

4802.73 32.60

2.28 VHP 10.050 DPA -11.59 RAP 287.58 ECC 1.5f18

INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ E LAT INJ 2 LONG

30.45 180.87 114.58 10 10 28 1435.5 -11.44 25.44

242.62 187.38 83.15 20 29 48 4731.8 L_.31 234.17

11.78 180.38 115.52 11 62 35 1189.8 -12.55 4.79

221.80 187.19 82.08 21 47 38 4482.7 27.52 213.38

350.53 178.58 118.89 12 18 15 1012.3 -lS.48 549.87

202.21 184.48 7t.09 23 3 21 4E0_.7 30.75 lt3.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCUNACY
8GT S?O3.l $GR 4t1.S SG3 137.4 ST L_85.8 M 318.2 38 833.1

RRT -.4857 RRF -.4a78 RTF .9523 CRT .5588 CR$ -.5708 C$T -.9998

SCM 5722,5 P_3 .0032 813 -.3523 LSA 2378.3 NDA 281.9 33A 14.0

$81 5708.3 882 403.1 THA 177.74 EL1 2282.5 E_2 281.8 ALF 4.46

LAUNCH DATE JEP 19 1970 FLIGHT TIN[ 802.00 ARRIVAL DkT[ APR 9 1071

HELI_[NTRIC CONIC

RL 150.88 LAL -.DO

RP 108.88 LAP -1.79

RC 104.8S4 GL 7.7S

PLAN[TOCENTR|C CONIC

C$ 40.78T YHL 8.388

LMCH AZNTH LNCH TIN[

9O.OO I _5 57

90.00 18 10 83

100.00 10 5E $9

1DO.DO tO _8 It

110.O0 11 50 81

110.00 81 55 10

DIFFI[RENTIAL C.GNEECTI0H$

113[ 1.1014 TRA 5.1537 TC$-8.054i BAU 1.1198

RD_ .321J_ RRA -.5581 RC3 .0881 FAU .00998
FOE .1455 FRA 1.5_8 FC3 -.2188 BSP 19091

DO( R.13S1 Mk 5.1_$1 BC3 2.0555 FSP -470

DISTANCE 583.606

LOL 555.64 Yb 85.721 GAb 9.55 AZL 88.08 HCA 888.81 SMA 120.18 ECC .29590 INC 1.8421 Vl 28.850

LOP 289.87 VP 3t.514 GAP 18.57 AZP 89.|5 TAL 158.04 TAP 88.85 RCA 84.81 APO 155.72 V2 34.804

GP 12.87 ZAL 43.13 ZAP 187.70 [T8 88.87 ZAE 128.40 [T[ 170.88 ZAC 114.54 [TC 271.85 CLP-179.10

DLA -9.45 RAL 313.33 8AO 8588.8 V[L 12.758 PTH 8,31 VHP 10.458 DPA -11.87 RAP 288.87 £CC 1.8705

L-I TIN[ INJ LAT |NJ LONG ZNJ RT AIC INJ AZNTH INJ TIN[ PO CET TIN INJ 2 LAT |NJ 2 LONG
t083.35 °18.45 33.95 184.58 113.37 10 10 51 1493.3 -13.15 88.83

5338.51 87,55 842.(_ 1_0.83 83,18 20 39 18 4738.5 88.32 Z_4.23

1845.88 -17.74 15.18 183.87 114.48 11 85 25 1845.9 -14.29 8.07

5055.80 28.84 282.08 190.83 82.17 28 0 37 4455.2 27.58 213.54

1885.84 -81.14 359.70 182.21 117.51 12 18 8 1085.8 -17.88 352.89

4108.11 32.87 202.¢J4 189.82 79.35 85 18 18 4208.8 50.88 193.91

MID-COIA_K EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 5888,0 $GR 447.0 383 135.1 ST 8360.9 M 311.3 34 645.7

RRT -.48_0 RRF *.4458 RTF .8549 CRT .5742 CRS -.5840 C$T -.9987

5715.5 RE3 .0028 813 -.8549 LSA 2454.1 M&A 854.2 SSA 13.4

88t 5701.7 882 39_.2 THA 177.91 EL1 1587.7 EL8 254.1 ALF 4.38

LAUNCH DATE 8(P 19 1970 FLIGHT TIN[ L_4.00 ARRIVAL DATE Af_ 11 1971

N[LIOCENTRIC CONIC

RL lSO.88 LAL -.00
RP 100.80 LAP -1.95

RC 1884. 788 GL 8 • 10

PI.AE_TOCENTN I C CONIC

C3 43._0_ VHL 8.775

LI¢CH AZNTH LNCH TIN[

90.00 8 35 34

• 0.00 19 62 44

1DO.DO 10 58 44

100.00 L_D 48 17

110.00 11 55 _l
110.00 L_ 8 7

DIFFERENTIAL C¢NtI_[CTICI48

TO( 8.3801 TRA $.5_ TC3-1.7810 8AU 1.0995

ROE .3449 RRA -.3_35 RC3 .0501 FAU .00885
FT_ .4748 IrRA 1.$8_ FC3 -.113i 88P 18_01

DOE 1.3440 _A 5.5705 0C3 1.7017 FIP -458

DISTANCE 388.399

LOL 555.84 VL 2S.887 GAL 10.30 AZL 87.84 HCA 295.77 MIA 118.95 ECC .30839 XNC 2.1645 Vl 29.850

LOP 881.43 VP 54.483 GAP 17.07 AZP 89.06 TAL 154.59 TAP 88.38 RCA 83.20 APO 156.70 V2 54.799

GP 12.02 ZAL 41.55 ZAP 187.87 [TS 87.07 ZN[ 128.30 ET[ 171.08 ZAC 114.12 ETC 271.85 CLP-179.98

DLA -0.85 RAL 314.85 RAD 8588.7 V[L 12.933 PTH 2.38 VHP 10.885 DPA -11.70 RAP 292.17 ECC 1.7554

L-I TIN[ XNJ LAT INJ LONG XNJ RT ASC XNJ AZNTH XNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2149.37 -17.83 37.59 188.18 118.88 10 11 28 1549.4 -14.78 50.16

5334.74 27.58 _42.88 194.25 83.35 20 51 41 4736.7 88.37 £34.53

1_G0.52 -19._4 18.52 187.57 115.33 11 24 85 1300.5 -15.92 11.30

S0_0.82 28.S_. 222.S0 194.05 82.38 22 12 38 44_0.8 27.64 213.98
1718.85 -62.72 2.88 185.85 118.25 12 _0 1 1116.9 -19.01 355.89

4817.25 32.78 205.51 183.38 79.72 25 28 24 4817.3 31.02 194.53

NID-COURE[ EXECUTION ACCURACY ORBIT D[TERNINATION ACCURACY

8GT 5007.8 8GR 431.7 383 128.9 ST _427.2 8_ 308.2 SS 858.5

RRT -.4382 RRF -.4217 RTF .9577 CRT .5908 CRS -.5975 CST -.9998

5704.1 823 .0023 813 -.8577 LEA 2521.5 NSA 246.4 84A 12.9

_81 5880.0 382 388.3 THA 178.09 EL1 2434.0 EL2 848.4 ALF 4.31

1708



JPL TM 33-99 EARTH--VENUS TRAJECTORIES EVIL ,5, 1970

LAUNCH •ATE S(P 19 lET• FLIGHT TIN[ 2•1.•• ARRIVAL DATE APR 13 1971

H[L|GC•NTRIC COMIC

RL 15•.28 LAL -.00

RP 1M.91 LAP -E.IO

R( 1••.4_T GL •.4•

PLAN[T_•NTRIC CONIC

C$ 51.1107 VS_ T.tOS

LNCH AZNTH LNCH TIN[

90.00 • 35 IT
I10. O0 19 34 4

100.00 10 52 58

1DO.D0 tO 59 13
110.00 11 S• 30

110.00 _ IQ 11

DIBTANC[ 5•3.051

LOL $5|.1_ VL 8i.1_• GAL 11.$8 AZL l?.lO •CA 898.98 SMA 119.?4 ECC .$1795 XNC 2.3989 Vl £I.ISO

LOP tl_J.SD VP 31.458 GAP 17.88 AZP 81.84 TAL 153,19 TAP !18.18 RCA •1.IT APO 157.81 V£ 34.?I5

GP 11.80 ZAL 40.0t ZAP ItMI.1T [78 01.54 ZAE 181.18 [TE 171.8t ZAC 113.71 [TC Z?Z.43 CLP 17•.1£

• LA -7.•2 RAL 311.83 RAD eSlMI.D V[L 15.165 PTH 8.40 V14p 11.331 •PA -11.68 RAP 8•4.44 •CC 1.0543

L*| TIN( INJ LAT INJ _ INJ IT AIC ZNJ AZNTN INJ TIN[ PO CIT TIN INJ £ LAT INJ Z LON_

2803.S• -19.50 40.71 191.74 111.13 1• 1• 11 leO$.l -1•.£• 35.45

$345.114 •?.M 845.S$ 19T.I4 85.59 •1 3 • 4745.9 £6.4• 835.04

1_J5.50 -tO.M 81._ 1•1.|7 118.12 11 25 38 1555.5 -17.4• 14.48

501m.t• tS.0? L_5.11 197.45 81.1'0 8• 23 45 4469.5 87.75 814.56

1767.13 -•4.20 6.01 189.49 114.51 18 81 $7 1167.1 -tO.M 5SO.J•

4811.40 52.91 •04.15 11_.77 10.20 83 56 4• 4••8.4 31.81 195.54

GREET D•T•RNINATION ACCURACY

3T •484.9 Ill 300.9 $• •78.1

CRT .101q) CR5 -.•113 CIT -.9991

LSA 8560.7 148A •$8.5 $$A 18.4

ELI 8191.7 •Lt 850.5 ALF 4.84

• 1FFEMENT IAL CGRIECTION•

TD( 8.S4tM 1MA 3.to1• TC3-1.$400 BAU 1.0732

leO[ .S4JI? liRA -._ ItC3 .C_•S FAU .0OTJI

It•( .?011 FRA 1.M443 FC3 -.18MO SaP 1•305
mE 8.5171 IRA •.D_• K3 1.54•5 Fill -445

NID-_I( EXECUTION ACCURACY

SIT SIT4.0 _AI 415.• 895 1•4.9

liT -.4091 _ -.395• RTF .IHIOQ

St,8 S•••.8 IU_ .0020 R15 o.DQOQ

SG1 51175.5 I_ 51_.8 THA 1TO.P•

LAUNCH •AT• W[P 1• 1•TO FLIGHT TIN• 204.00 ARRIVAL •AT• AiR 15 1•71

H(L IOC•NTR IC CC_IC

RL 150.!1 LAL -.00
RID IO1.tl LAP -1.14

NC 1tO.S4• GL •.14
PLA/ETOCIDMTN 1C CONIC

C3 5•.•05 _ 7.•73

L.NCH AZIETH iNCH TIN[
tO.m) • 35 tO

tO.O0 S• 44 I_1

100.00 10 55 tO

100.00 •1 • 14

110.00 11 53 37

1tl0.00 Mt tg M

DI$TANE[ 557.4M

355.•4 VL 8S.•18 GAL 18.48 AZL 87.55 HCA 308.00 $14A 119.53 DEC .33074 INC •.ME0 Vl L_.•SO
LOP 897.75 VP 55.485 GAP 15.111 AZP •.St TAL 151.55 TAP 95.•3 RCA 80.00 APO 159.04 V• 34.7•1

_P 11.10 ZAL 3•.75 ZAP 1_.87 •T$ SG.Z4 ZAE 126.03 ETE 171.45 ZAC 113._D •TC 875.01 CLP 170.80

DLA -7.•• RAL 317.55 RAD •S_.1 •EL 13,485 PTH 2.45 VHP 11.843 DPA -11.10 RAP _G.1• ECC 1.S_4

L-I TIN[ INJ LAT INJ L_04G INJ RT AMC INJ AZMTH INJ TIN[ P• C_JT TIN INJ • LAT INJ 2 lONG

_l.OS -to.55 44.12 IN.n IO_.N 10 13 4 ISS•.O -1?.iS _l.lS

555_.03 •7.71 P._dl..l_ 8•0.10 05.•4 81 13 30 4755.8 _M.5• 83§.74

1_104.1_ -tl._ 85.11 194.75 110.•5 11 L_J44 1404.8 -10.88 17.15

S080.Lql L5.16 Z85.9_ _D0.•I 85.11 _ 33 54 4400.3 87.90 815.54

1111.01 -t5.ST 9.11 IN.It 115.50 18 •5 53 121•.0 -_.17 1.1S

4141.•1 33.04 to5.17 200.1• 80.75 25 4• 7 4•41.0 31.44 1_.$8

0R•IT DETERNINATIOM ACCURACY

3T 8535.• M sOS.3 IS I8•.•

CRT .•235 CRI -.I•Sl CST -.m•

LSA 8655.5 NSA 830.3 351 11.D

EL1 8542.4 EL• 830.5 ALF 4.19

Ol_ IAI,. r_lm_CTIM

t.77M TIIA •.4357 TC5-1.51•• BAU 1.0387

• 37•7 RtA -._•74 MC5 .030_ FAU .OO_FII4

FOE .7571 F_A 1.701_ IrC5 -.0075 •lip 1•_42

DOE •.OO40 BIIA •.494W BC$ 1.5190 Fill -452

NID-COURI_ [W_CUTION ACCURACY

8IT 5157.0 _ 30_.7 SG5 1•1.1

RRT 0.5757 •El r -._1•3 RTF .9_57

5•71.0 IU_ .0015 R13 -.9•37

SG1 S55•.0 SCA_ 359.8 THA 1711.47

LAUNCH •AT• IEP 19 1970 FLIGHT TIN[ 810.00 ARRIVAL DATE APR 17 1171

NELIOCENTRIC COMIC

RL lS0.88 LAL -.00

RP 108.91 LAP -8.38

8tC 1158.414 GL 8.80

PLAN[TOCENTMIC CONIC

C3 •7.O9• Vt¢t. 8.191

LI404 AZNTH LN(H TIN(

90.00 • 35 _J
90.00 1• $S SO

100.00 10 S$ 41
100.OO 81 !l 81

SlO.O0 11 14 4S

110.00 It 33 51

DISTAN([ 101.178

LOL SSS._4 VL IS.S?• GAL 15.12 AZL 87.0• HCA 505.85 _4A 119.53 •CC .54493 INC 8.9140 Vl El.liD

LOP 300.91 VP _•.39$ GAP ID.S? AZP 88.52 TAL 150.Sl TAP 95.•0 RCA 78.17 APO 140.49 V8 _J.?l•

GP 11.40 ZAL $7.45 ZAP 1D5.87 2T3 101.18 ZAE 185.8§ ETE 171.15 ZAC 118.08 ETC 873.56 CLP 177.84

DLA -I.I• RAL 511.73 R_ 151_.5 V_L 13.725 PTH 8.51VHP 18.410 DPA -11.40 lAP 890.to •CO 8.104£

L-I TIME INJ LAT INJ _ INJ RT AK INJ AZNTH INJ TIN[ PO C$T TIN INJ _ LAT |NJ 8 LONG

85OM.5• -81._ 47.3• IN.II 10•._• 10 14 8 1701.I -18.94 S9.•O

iN.It 27.10 845.18 804.30 84.51 ll 85 11 4TII.• 86.73 8H.61

tOSI.SI -•5.08 _•.55 IN._ 101.54 11 8l • 1454.4 -20.81 tO.71

SOIk_.57 29.11 214.•1 _04.12 03._ 8• 43 14 44•5.I 88.07 811.8•

1043.44 -H.I_ 18.87 1N.72 118.04 l_ IS 4• 1215.4 -_3.59 4.IO

4057.28 33.23 20_.55 805.51 81.45 8_,54 40 48S7.3 31.19 197.41

ORBIT D•T•RI41NATIOM ACCURACY

ST 85•0.5 SM •••.1 SS 705.1

CRT .1404 CRI -.641• C•T -.999•

LSA 8_•0.9 14_A 8•1.9 $$A 11.4

EL1 8587.0 •L_ 221.9 ALF 4.14

DI_NTIAL CGMI_CTION8

TOE S.OSIO TMA 6.9944 TC3-1.1081 BAU .9941

I_( .SMMI liMA -._J48 RC5 .0114 FAU .00450
It0( .7715 FItA 1.757• FC5 -.OS•I tSP l•_ql8

• DE S.OSTt IRA •.NS• K3 I.IM3 FSP -417

N|0-"COURS[ EXECUTION &CCURACY

SGT 5155. g' VAt 381.£ 84;5 117.5

NNT -._412 RNIr -.5551 MTF .HTO

• CAD 5551 .O R_ .0010 R13 -.H70

K1 5150.7 IGI 51t.2 THA 171.57

LAUNCH DATE 8EP 19 1970 FL|IHT TIN[ £12.00 ARRIVAL DATE APR 1• 1•71

NF_IOC(N1181C CONIC

lit. 150.•8 LAL -.00

ff tN.ll Ud I -t.Sl

RC 194.811 64. •.01

PLANETOCENTR IC CONIC

C3 71. T_T VHL •.?•0

L_CH AZNTH INCH TIN[

90.00 • 55 SO
90.00 to • 1l

1DO.D0 10 $4 17

100.00 tl to _$

110.00 I1 53 St

llO.O0 _ 41 L_r

OISTANC[_OS.595

i.CL 555.1kl YL 85.$41GAL $4.95 AZL N.•O HCA _1.35 IlIA 119.14 •CO .SIK)T£ INC 5.toSS VI L'I;.•5O

LOP _4.08 Vie 34.348 GAP to.55 AZP 8_.01TAL 149.3• TAP 97.75 RCA 7•.1• APO 1_.11 V8 34.T17

GP 11.85 ZAL _.35 ZAP 1_B.17 [T5 10t.14 ZN[ 1•§.•8 ET( 171.8_ ZAC 118.47 ETC •74.10 CLP 17•.£5

DLA -5.1• RAL 319.•_ PAD 4W_4_.S VI[L 14.074 PTH 2.57 VHP 15.0_8 DPA -11.52 RAP 301.07

L-I TIN[ INJ LAT INJ _ ZNJ RT ASC INJ AZMTH INJ TIN[ P• CIT TIN INJ £ LAT

rJS5.1S -_.71 SO.S_ _0_.87 107._ 10 19 5 1753.£ -tO.lt

5510.•t 27.19 144.17 107.54 14.90 81 31 59 4780.7 _•.09

810_.11 -t4.15 51.4_ _01.77 IN.tO ll tO 19 1_D_.1 -•1.4£

5108.1_ L_._e I_.0_ t07.57 84.10 I_ 51 4• 4509.0 •8.81

llOB._l -iT.IS IS.N 800.2t 110.53 12 27 4• 1501.3 -_4.to

4874.$8 35._H_ tO7.57 Iml.51 8£.25 •4 2 41 4•74.• 31.•I
DI_TIAL _iONM

TD( 3.3_J4 TMA T.4•_M TC3 -.9155 MAU .9573

ND( .4t0_ MMA -.5_J5 MC3 .0157 FAU .00_1J7

FD• .80•8 FIIA 1.81114 YC3 *.0335 tip 1•114

• 0• S.$_OO MA 7.SOCMI tC3 .9157 Flip -400

NID-QMJMM_ EllECUTION ACCURACY

8IT •lilT.7 _ 541_.t 8G5 114.2

RRT -.500_ IIRi r -.tiM7 RTF .9703

SGB Se_5.4 I_S .00_0 R15 -.5705
SG1 541•.• SG2 34•,5 THA 178.88

ECC 8.8189

INJ 8 LONG

48.87

857 .•4

• 3.74

817.40
7.51

llN_. T5

CI_tlT DETEI_MINATIOM ACCURACY
3T L_illl.• SR 885.8 S• 7_,•.•

CRT .55•O CRS -.IS71 CST -.•999

LSA 8785.5 145A 813,8 $SA 10.9
EL1 8625.9 EL8 813.2 ALF 4.11

1_01



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

,' LAUNCH DATE REP 19 1970 FLIGHT TIN( t14.OO ARRIVAL DATE APR 11 1971

_[LIOC[NTRIC CONIC DISTANCE SOJ.ll_

RL 150.88 LAb -.DO LOt. 355.64 VL 89.507 GAL 19.3Q AZL 81.48 HCk 311.54 SNA 118.95 ECC .37854 INC 5.5181 Vl 29.450

RP 108.94 LAP -t.R$ LOP 307.14 YP 39.343 GAP 21.73 AZP |7.17 TAL ILl.Z• TAP H.79 RCA 73.95 APO 195.91 VZ 34.786

RC llHi.OIMD GL 0.20 GP 11.01 ZAL 39.33 tAP 117.95 ETI 111.23 ZA[ 119.34 ETE 171.01Zk¢ 112.0Q ETC 274.81 CLP 179.Z0

PLAN[TOCENTRIC CONIC

C3 il.lSl VHL 9.$iR DLA -5.14 RAL 520.81RAO iSiD.7 V[L 14.474 PTH 2.93 VHP 13.739 DPA -11.12 RAP 303.18 ECC 2.4507

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO C$T TIN INJ Z LAT INJ R LOHG

90.00 S 39 S 2401.92 -t$.lt 53,19 tOS.14 lOtoOR 10 18 11 2801.6 -11.19 45.01

IO.O0 20 • St S3gT.tt 17.99 147.37 tlO.TO 8§.40 21 39 49 4797.Z ZT.OT 130.82

I00.00 10 S4 SO 1147.93 -tS.O7 34.59 20§,17 101.84 11 30 37 1547.8 -21.53 ZI.i4

100.00 11 33 St Slte.t4 L_.4D 217.30 110.55 84.89 2t 59 19 4529.2 18.49 218.64

110.00 11 56 57 1933.30 -28.97 10.38 t03.78 100.043 11 29 31 1353.5 -28.10 10.37

110.00 tt 48 14 4893.58 33.66 tOO.it tlO.OS 83.08 24 9 47 4203.5 32.24 204.14

DIFFERENTIAL CalRECTION$ N|D-COURK [X[CUTI_ ACCURACY C_BIT DETERMINATION ACCURACY

101[ 3.S081TRA 8.0845 TC3 -.7349 BAU .8599 $GT 5595.9 8M 344.D $43 111.0 3T 2052.6 89 170.0 83 744,4

• 4483 mA -.347S RC3 .0103 FAU .D0131 RRT -.1539 RRF -.t459 RTF .9736 CRT .6766 CRS -.9753 CST -.9999

FI_ .•497 FRA 1.9173 FC3 -.0130 98P 18849 _ 5909.5 Rt3 .OOL_ 913 -.9736 LSA 1791.5 NSA 204.t 6SA 10.4

ROE 3.$853 BItA 0.0939 BC3 .7349 F_P -382 SG1 5594.6 _ 338.8 THA 170.10 ELI 2659.5 EL2 204.2 ALF 4.08

LAUNCH DATE W[P 19 1970 FLIGHT TIME 116.00 ARRIVAL DATE AIR 23 1971

HELIOCENTRIC CONIC DISTANCE 111.309

RL 150.21 LAL -.00 LOt. 853.M VL tS.474 GAL 17.93 AZL 85.13 NCA 314.69 SNA 118.76 ECC .39807 INC 5.8651 Vl _.650
RP 108.114 LAP -t.75 LGP 810.40 VP _.3aO GAP L_.O0 AZP 67.19 TAL 147.17 TAP 101.9Q RCA 71.50 APO 160.00 Vt 34.785

RC 107.t00 GL •.82 GP 10.91ZAL 34.43 tAP 197.E_ ET8 116.33 ZN[ 115,00 ETE 171.11ZAC 111.86 ETC 275.12 CLP 174.10

PLAM[TOCENTRIC CONIC
C) 101.758 VHL 10.0_1DLA -5.£8 RAL 321.1_ RND 65?0.0 VEL 14.937 PTH t.t• VHP 14.515 DPA -10.90 RAP 305.24 Ecc 2.6747

LNCH AZMTH LNCH TIN[ L-I TINE INJ LAT |NJ _ INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 • 3¢_ 3t t,145.76 -t4.4t 56.t0 tOa.gt 104.7• 10 17 17 1845.0 -t2.15 40.74

SO.O0 20 I• £7 5415.59 tR.M _19.70 t13.76 89.15 11 46 43 4815.6 27.25 240.13

100.(30 10 55 ZA 1191.81 -13.90 37.58 _08.47 105.48 11 31 55 1591.3 -23.52 _.53

100.00 11 40 19 5145.18 tg.90 tt8.70 113.64 85.§9 23 6 _ 4545.2 28.67 2110.02

110.00 11 57 _) 11_5.37 -L_J.IHI 11.33 207.14 107.47 It 31 15 1395.4 -17.18 13.16

110.00 tl S4 10 4•18.94, 38.71 tlO.?0 t13.tO 84.00 t4 16 4 4815.9 32.52 201.67

DI_TIAli. _¢TIGN8 NID-COUIRR[ EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

TDE 3.•188 _ •.7_79 TC8 -.STOG 9AU .7793 _GT 5573.1 8DR 3L_.6 993 108.1 ST t680o4 SR 272.t S$ 76g.5

RD[ .4688 RRA -.8310 RC8 .0090 FAU-.OOOSD RRT -.1964 RRF -.11_8 RTI r .•770 CRT .696t CRS -.0943 CST -.•999

FOE .•047 IrNA t.O0_O FC3 .0048 ilk _ 18419 848 5591.9 RL_ .0015 R13 -.9770 LSA 1795.1NSA 195.0 $5A •.•

810[ 3.9498 lIRA •.7_41BC8 .5707 FSP -863 841 5573.5 8Gt 310.I THA 179.55 ELI 1687.1 EL2 194.9 ALF 4.07

_AUI4CH DATE 6EP 19 1970

HELIOCENT•IC CONIC

• L 1|0.89 LAL -.00

IMP 108.184 LAP -2.95

• C lj•.690 4L •.41

P_AHETOCENTRIC CONIC
C$ 119.101 _ 10.1_i7

LI4(H AZNTH LNCH TIN[

90.00 •_lSt
_0.00 tO tt 3

1DO.DO 10 55 58

100.00 21 45 41
lID.DO 11 S• 59

110.00 12 59 13

FLIGHT TIME 218.00 ARRIVAL DATE APR 25 1971

DISTANCE 614.814

LOt. 399.14 VL 25.445 GAL 19.48 AZL 85.75 NCA 317.84 SNA 118._1 ECC .4202S INC 4.2911 Vt tR.650

LOP 313.56 VP $6.298 GAP _4.45 AZP lloIS TAL 146.42 TAP 104.26 RCA 88.76 APO 168.46 V_ $4.785

GP 10.76 ZAL $$.66 tAP 167.15 ET3 ltl.39 ZA[ 114.52 ETE 172.41ZAC 111,25 ETC 275.5• CLP 17_.9_

OLA -4.8• RAL 3tt.45 RAD 6570.2 VEL lS.474 PTH 2.76 VHP 15.411 DPA -10.65 RAP 307.21 ECC 2.9436

L-! TIN( INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN( PO CRT TIN INJ 2 LAT gNJ 2 LONG

2497.31 -15.11 59.52 111.05 103.53 10 18 13 1987.3 -23.01 51.49

5485.57 29.16 250.18 116.71 88.88 21 52 39 4835.6 27.43 241.57

2881.33 -19.61 40.37 E11o61 104.15 11 35 11 1632.3 -24.40 _2._

5145.79 t9.69 tRO.l_ 119.60 86.39 13 11 48 4565.8 26.60 £21.51

t055.t0 -30._4 24,t7 110.39 105.95 It 32 52 1435.2 -26.15 15.84

4935.48 33.89 111.38 t16.t3 84.•8 E4 21 t• 4335.7 32.7• 203.30

DIFFERENTIAL CCRRECTION8 NID-COU_SIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

4.•D4_ TRA •.4t•3 TC3 -.4116 BAU .6956 _T 554J.8 _ 304.7 SG3 105.4 ST 2702.0 SR 266.7 86 7•8.2

RDE .4•74 RIIA -.8076 RC3 .OOt• FAU-.OOt54 lUlT -.13_0 _ -.1335 RTF .9803 CRT .7171 CR$ -.7140 CST -.9999

FO( .11444 FRA t.10_1 FC3 .0186 DSP 17981 _G_ 5557.4 R_ .0018 915 -.9803 LSA 2023.9 NSA 185.6 65A 9.4
DO( 4.2•33 BRA •.4835 BC3 .4210 FSP -342 841 554•.0 $G_ 304.0 THA 179.57 EL1 2708.8 EL2 185.5 ALF 4.07

LAUNCH DATE 8[P 19 1970 FLIGHT TIN( _L_.O0 ARRIVAL DATE AIR 27 1971

HELIOCENTRIC CONIC DISTANCE 616.937
RL lS0.2• LAL -.00 LOL 555.M VL t5.414 GAL tl.68 AZL 95.81 NCA 3_0.•9 S#A 118.45 ECC .44527_ INC 4.68•t Vl 2g.650

RIP 10_._4 LAP -_.•S LOP 319.78 VP 36.t7• GAP _6.09 AZP _.35 TAL 145.75 TAP 109.74 RCA 65.71 APO 171.20 V2 34.766

NC t01.491 GL •.47 GP 10.61 ZAL 33.01 tAP 1M.53 ET$ 1L_.35 ZA[ 124.10 ETE 171.63 ZAC 110.86 ETC 276.05 CLP 171.67

PI.AN[TOCENTRIC CONIC

C8 137.•91 VHL 12.745 DLA -4.61 RAL 818,05 RAD 65?0.5 VEL 16.100 PTH t.83 VHP 16.415 DPA -10.39 RAP 309.10 ECC 3.2693

LJ4CH AZNTH LNCH TIME L-I TIN( ZNJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CRT TIN INJ Z LAT INJ 2 LONG

90.00 • 37 _1 15£5.91 -15,70 61.20 114.97 101.31 10 ID 27 1915.9 -23.75 54.07

90.00 20 t9 34 5457.19 18.18 t51.74 211.S0 87.67 11 57 31 4857.2 27.61 243.13

100.00 10 5• _ _70.51 -17._ 43.44 114.59 101.87 11 _ 22 1970.5 -15._" 34.84

100.00 _1 SO 5 5197.79 L_.78 £31.85 119.43 87.14 t3 16 33 4587.8 19.00 223.11

110.00 11 S• 48 2071.44 -31.31 16.87 113,45 104.48 It 34 fro 1471.4 -29._0 10.42

110.00 •8 8 10 4991.9t 38.98 t14.16 t19.14 88.03 t4 t5 57 4858.6 33.06 205.04

DIF71[I_NTIAL CO_WCTZON8 HID-COURSE EXECUTION ACCURACY ORBIT OET[RNINATION ACCURACY

4.3919 TIAlO.140| TC3 -._9 BAU .5979 8_T 5492.3 _ 291.8 _3 102.1 ST t0•0.3 SR t•1.9 88 Or2.4

RD( .980_ liRA -.875| tiCS .00_1FAU-.O04t7 RI_T -.059_ _ -.OS_ RTF .9853 CRT .7374 CRS -.7344 CST -.9999

FO( ._ FRA t.L_S FC5 .0£ql8 9tP 18495 Vie 5500.0 R_ .O03t R13 -.9835 LSA t819.8 NSA 176.9 65A 6.8

DO( 4.4212 B9410.144E BC8 .SOft9 F_k8 -346 _1 5491.3 8r_ L_gl.3 THA 179.85 EL1 2697.2 EL2 179.S ALF 4.12
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE 9EP E• 1970 FLIGHT TIN[ 7D.•D ARRIVAL DATE NOV Z9 1970

HELIOCENTR|C CON|¢ DI�TANCE 183.370

RL 150.84 LAL -.00 LOt. 3S9.92 VL Z1.395 GAL -8.$4 AZL 99.95 HCA 90.99 SNA

RP 107.7T LAP .99 LOP 77.Sl VP 37.314 GAP -SE.TS AZP 89.99 TAb ZOa.33 TAP

RC 49.T38 GL .35 GP o14.79 ZAL 133.35 ZAP 19.89 ET8 56.95 ZAE 14$.ZT ETE

PLAN[TOCENTIIIC CONIC

C9 13.109 V_L 4.879 DLA -15.50 9AL _•.94 RAD SSll.O VEL lt.OM9 PTH Z.lS VHP 9.413 DPA 055.85 RAP 243.98 ECC 1.5917

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ Z LAT INJ Z LONG
90.00 4 15 14 1752.92 -I.SS t4.0(, 83.95 117.63 4 44 29 1152.9 -E.90 7.39

90.00 It 9 13 54•3.99 t8.02 247.88 90.98 85.74 13 36 17 4904.• 27.15 139.30

100.00 5 28 4 1517.99 -7.58 356.11 03.17 119.00 S 53 _Z 917.9 05.69 349.5Z

100.00 13 _l 4 5114.l_ 29.41 t26.41 N.lt 84.40 15 1 18 4514.Z 20.32 217.79

119.00 9 17 24 1363.57 °10.74 341.49 81.26 112.6S S 49 7 763.4 09.59 359.13

11•.00 15 3 15 4841.5• 33.08 _03.14 10.27 80.7? 18 23 53 4241.3 31.45 196.30

DI_NTIAL CORRECTION8 MID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUNACY

TDI[ .1163 TRA -.3191 TC3 .4872 BAU .1724 9GT 887.8 8Gll 491.§ 803 107.7 3T 192.4 811 371.1 $$ 130.8

-.3140 RItA -4133 RC3 -.2987 FAU .03472 RRT -.SP,1_OEm r .4023 RTF -.207 CRT -.8294 CRS .9309 CST -.TSOG

F•l[ .1491 FRA -.0123 FC3-1.2_19 09P 1794 SCM 809°0 P._S *.0672 9t3 .8999 LSA 413.5 i4SA 141.3 9SA 29.9

DOE .3349 BItA .3833 BE3 .$419 FSP -283 St.1 683.8 802 418.1 THA 190.21 EL1 393.5 ELE 141.0 ALF 110.88

1E3.90 ECC .25498 INC .0913 Vl E9.959

287.EE RCA 92.39 APO 155.57 V2 35.193

335.ES Z&C 97.13 [TC E91.57 CLP -9.2d

LAUNCH •ATE 8EP ZO 1970 FLIGHT TIN[ 72.00 ARRIVAL DATE DEC 1 1970

HELIOCENTRIC CONIC DI$TANCE 190.191

RL 1SO.ffA LAL -.00 LOt. 359.1_ VL L_i.571 GAL -9.30 AZL 89.74 HCA 84.11 SNA

RIP 197.74 LAP ._1 LOP 10.73 VP 37.4_1 GAP -11.80 AZP 89.97 TAL 207.71 TAP

IIC 48.150 GL 1.42 6P -15.78 ZAL 194.04 ZAP 19.03 ET8 51.38 Z/dE 147.04 ETE
PLANETOCENTR IC CONIC

C3 11.S93 _¢L 4.752 DLA -13.89 RAL 219.89 RAD 8387.9 VEL 11.999 PTH 2.14 VHP 7.909 DPA -36.94 RAP _44.37 ECC 1.3717

LNCI4 AZI4TH LNCH TIN[ L-I TIN[ INJ LAT 1NJ L_NG |NJ RT AIC INJ AZMTH |NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
IO.O0 3 54 25 1713.90 -7.M 18.M 81.81 117.$5 4 28 18 1193.9 °5.92 9.98

I0.00 12 14 33 5337._1 27.39 Z43.04 11.04 83.$3 13 43 $2 4737.4 _S.38 154.39

100.00 3 19 I_ 1335.33 -0.81 358.21 10.08 118.89 5 $8 1T 955.3 -4.92 351.59

11)0.00 13 43 30 5031.18 28.90 _1.7_ 87.83 82.0_ 1S 7 3• 4451.2 27.30 213.27

11•.00 • £ 1 I!HPS.3S -11.05 544.12 79.17 122.50 2 23 15 793.8 -7.50 337.73

119.00 18 • II 4781.79 32.37 100.t4 |7.13 79.37 18 28 15 4185.7 30.43 11_.29

DIFFENE_IAL C_MECTIONI NID-COUR_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TO( .1044 TIA -.Sill TC3 .S$48 BAU .11_ SGT I_l.| I_l 4?0.2 SGS 121.2 ST 19E.5 SR 31W.3 SS 189.9

NO[ -.INS lIRA -_1191 RE3 -.I_O0 FAU .03714 RRT -.SSES RRF .4513 RTF -.6535 CRT °.5897 CRS .9301 CST o.7310

FDE .1900 FllA -.0_!1 FCS-I.4SOG 81P 1894 SGB 1_1.8 R_ -.0779 913 .6890 LSA 412.? NSA 140.1 99A 32.2

IWE .3143 IRIA .31P21 8C3 .8040 FEP 0303 lAG1 71_.3 _ 418.7 THA |39.34 EL1 379.2 EL2 139.2 ALF 109.55

125.12 EEE .24558 INC .E599 Vl _9.658

• 91.8_ RCA 94.39 APO 193.84 V2 35.174

333.78 2AC 89.22 ETC 291.99 CLP -10.81

LAUIKH DATE 9EP 20 19T0 FLIGHT TIN[ 74.00 ARRIVAL DATE DEC 3 1970

HELIOCENTRIC CONIC

RL 130.14 LAL -.00

9P 107.T1 LAP .45

RE 49.891 GL l.S4

PLANETOCENTllI C CONIC

C3 21.319 VHL 4._47

LNCH A2MTH LNCH TIN[

90.00 3 39 14

I0.00 12 23 4E

100.00 4 53 !I

100.00 13 51L_

110.00 S 47 St

110.00 15 14 3

DISTANC[ 197.004

LO_ 558.8E VL E9.738 GAL 08.27 AZL 89.|| HCA 87.34 6NA 128.19 ECC .Z3711 INC .i49A Vl 29.959

LOP 93.98 VP 37.S83 GAP -10.88 AZP 80.80 TAL E09.05 TAP 289.39 RCA 96.25 APO 159.12 VZ $5.194

GP 019.93 ZAL 138.43 ZAP E$.4S (78 48.82 ZAE 149.29 [TE 332.04 ZAC 85.20 ETC 281.71 CLP -13.49

DLA -1E.44 RAL 219.|t R/_ 8387,9 V_L 11.957 PTH 2.13 VHP 7.438 DPA o38.10 RAP 244.99

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CDT TIN INJ E LAT

1838.29 -8.89 18.79 ?9.89 118.08 4 9 0 :-1_36.2 -5.27

3173.43 E7.O0 238.49 8§.3i 81.13 13 31 38 4_73.4 25.50

1394.3• -10.08 .42 73.09 118.29 3 19 59 994.4 -6.22

4990.30 20.23 217.40 85.15 79.10 15 14 39 4390.3 29.55

1423.77 °13.01 343.89 77.$8 121.89 8 10 39 923.9 08.70

4731.89 31.59 189.03 84.34 78.|4 18 32 37 4131.9 29.34
DI_NTIAL C.GI_EIECTION9

TD_ .CHD12 TRA -.3378 TC3 .5799 BAU .1918

fIDE -.£779 RRA -.1Lql9 RE3 -.3294 FAU .0,1131

FD( .£SDT FRA -.1171 FC3-1.9310 BSl# 1978

DOE .2915 BRA .3108 BE3 ._143 FSP -348

NID-COURSE EXECUTION ACCURACY

SiT 1_4.3 _ 418.8 I03 138.4

IMT -._77 W .50_2 RTF -.8932

SG8 847,2 R_3 0.0908 913 .7089
_01 793.8 89_ 421.3 THA 154.19

ECC 1.3533

INJ 2 LON_

12.09

2_0.10

3S3.75

209.01

359.44

198.45

URDIT DETENNINATION ACCURACY

ST 171.0 SR 349.1 99 207.5

CRT -.3491 CR$ .9474 C$T -.7334

LSA 414.1 NSA 139.4 SSA 34.4
EL1 380.9 ELZ 137.1 ALF 107.84

LAUNCH DATE S_P 20 197G FLIGHT TIN[ 78.00 ARRIVAL DATE DEC 5 1970

HELIOCENTRIC CONIC

RL 190.24 LAL -.00

RIP 107.89 LAP .t4

RC $1.Lqi_ GL 5.71

PLAN_TOCENTR IC CGNIC

C9 2O.8O4 VHL 4.Stl

LNCH AZNTH UACH TIN[

90.00 3 21 13

9O.OO 12 32

100.00 4 37 9

1DO.D0 13 $9 L"J

110.00 3 33 3
110.O0 13 L_ 0

DISTANCE 2G3. _D4

L_ 338.82 VL E8.880 GAL -8.ES AZL 89._ HCA 90.57 SNA

LOP 87.19 VP 37.GII GAP -10.01 AZP 90.01 TAL 210.35 TAP

GP -18.01 ZAL 137.83 ZAP P4.11 IrT6 43.04 ZAE 145.11 IrTE

127.14 ECC .23008 IN(: .9351
300.1_ RCA 97.89 A_ 139.39

3!K).07 ZAC 84.05 ETC 291.82

Vl L_9.958

V2 39.193

CLP -19.30

DLA -10.97 RAL 21T.49 RAID 6917.8 VEL 11.024 PTH 2.12 VttP 8.999 DPA -39.34 RAP 244.84 [CC 1.3424

L-I TIN[ INJ I.AT INJ LONG INJ RT ASC INJ AZl4TH INJ TINE PO CDT TIN INJ 2 LAT INJ E LONG

1871.35 °10.29 21.28 TE.0G 118.S3 3 52 34 1279.5 °9.64 14.30

9£12.0_ _t.28 234.10 8_.0_ 78.01 13 56 30 441E.1 _4.$1 225.88

$8_4.07 -11.37 2.71 77.48 117.83 S 4 £S 1034.7 -7.56 339.00

4938.18 27.48 219.24 1_.7S 77.74 15 21 37 435E.E ES.SI I_D4.99
149t.38 -14.1_ 347.77 75.83 121.42 S 57 23 859.9 -9.99 341.29

4180.03 30.89 193.18 81.85 74.0tl 18 38 0 4080.0 E8.17 184.87

ORBIT D£TERMINATION ACCURACY
ST 158.2 M 328.1 SS 251.9

CRT 0.495S CR$ .i_t9 CIT 0.7009

LSA 418.2 _SA 139.2 SSA 34.1

ELI 350.9 EL£ 134.7 ALF 105.82

DIFFE]H[NTIAL _CTiON6

71_ .0777 TRA -.Slbl7 TC3 .61L_ BAU .Lq)10
liD( °.2378 I_A -.1348 tiC3 -._$8 FAU .04510

FD( .3237 FRA °.15417 FC3-1.t104 BEP _0_

8101[ .2993 MA .3113 BC3 .72£1 Flip -399

NID-COUNI[ EXECUTION ACCURACY
8GT _01.611_ S07.0 895 153.3

RRT -.4_ITR_F .S|81 R1_ -.870£

808 811.IIIIL_ -.I048 RIS .7247

801 7SS.? SG2 424.2 THA 153.04
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE i(P lO 1970 FLIGHT TIN( 78.00 ARRIVAL DATE DEC 7 1970

HELIOCENTRIC CONIC DISTANCE 210.568

RL lS0.14 LAL -.00 LOt. 354.62 VL 27.018 GAL -8.14 AZL 89.19 HCA 93.80 SNA 129.01 ECC .ZZ576 INC .8241 Vl 29.958

9P 107.85 LAP .iS LOP 90.42 VP 37.800 GAP -9.17 AZP $O.OS TAL 211.58 TAP 305.38 RCA 99.38 APO 156.65 VZ 35.202

RC 58.949 GL 4.91 GP -19.31 ZAL 139.06 ZAP 87.01 ETS 39.85 ZAE 144.39 ETE 3E7.61 ZAC 82.78 ETC 261.94 CLP -19.26

PLAN[TOCENTRIC CONIC
C$ 80.170 VtSL 4.491 DLA -9.31 RAL 816.59 RAD GSlT.8 VEL 11.897 PTH 2.11 VHP 6.591 DPA -40.67 RAP 244.77 ECC 1.3519

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT INJ LONG INJ fiT A$C INJ AZNTN INJ TIN[ PO CST TIN INJ E LAT |NJ Z LONG

90.00 $ 4 58 1823.S7 -11.S1 23.84 76.72 119.01 $ 37 2 1323.6 -8.02 17.00

90.00 12 41 44 S193.2S tS,4Q 229.99 80.95 77.19 14 7 38 4553.3 29.44 221.90

100,00 4 21 49 Ii7S.N -IE.17 S.08 7$.17 117.30 4 49 42 1075.9 -9.91 358.31

100.00 14 7 38 4878.E0 28.11 201.31 80.84 75.85 15 28 55 4274.2 24,40 201.£0

110.00 S 19 38 1494.85 -1§.45 349.75 74,58 120.88 5 44 39 894.7 -11.E5 343.19

110.00 lS 28 18 4630.17 29.67 189.43 79.65 72.19 16 43 26 4030.E 28.95 181.50

DIFFERENTIAL CONRECTIOtt8 NID-COURSI[ EX[CUTZOI ACCURACY ORBIT DETERMINATION ACCUNACY
1'02 .0441 TRA -.S137 TCS .638S BAU .2097 3GT 707.2 8DR 532,3 SG3 172.1 ST 147.6 SR 305.8 SS 300.4

-.ESSS RRA -.1429 RC3 -.4439 FAU .04144 I_T -.4737 RRF .8138 RTF -.6734 CRT -.3998 CRS .9389 CST -.9510

FIDE .4088 Ir2A -,1994 FC3-2.1220 BSP 2151 SGB 885.1 R_3 -.1199 913 .7423 LSA 429.7 MSA 139.7 SSA 37.2
BiDE .E441 BRA .3447 BC5 .7777 FSP -4§8 $81 774.8 $GZ 427.9 THA 150.64 EL1 $12.7 EL2 192.3 ALF 103.$8

LAUNCH DATE IMEP 20 1970 FLIG_4T TINE 8D.00 ARRIVAL DATE DEC 9 1970

HELIOCENTRIC CONIC

RL 150.24 LAL -.00 LOL 3§6.12 VL 27.134 GAL
RP 107.18 LAP 1.01 LOP 99.83 VP 37.891 GAP

RC 64.707 GL 8.16 reP -Lq).T4 ZAL 140.12 ZAP

PLAaarTOC2NTRIC CONIC

CS 19.1_1 VHL 4.453 DLA

LNCH AZMTH LNCH T|HE L-1 TIM( INJ LAT

IK).O0 2 49 37 1948.1E -12_93

90.00 IE 31 3 50114.78 _4.34

100.00 4 7 14 17t7.72 -13.98
100.00 14 18 D 48L_.39 25.86

110.00 3 8 S8 1530.88 -18.70

110.00 13 38 64 4382.20 28.SS
DIFFERENTIAL C(_IIIECT|OI_

TO( .0118 TRA -.3048 TCS .8338 BAU .2181

-.£103 RllA -._319 RC3 -.3102 FAU .09408

frD2 .3011 Ir2A -.2_MI4 FC3-£.3801 BSP 2231

liD[ .£194 BRA .5408 8C3 .8293 FSP -519

DISTANCE 217.364

-8.23 AZL 88.99 HCA 97.03 SNA 1E8.79 ECC .21827 INC 1.0148 Vl E9.858

-8.31 AZP 90.12 TAL 212.73 TAP 309.77 RCA 100.68 APO 138.90 V2 $5.E10
30.14 ETS 57.10 ZAE 143.60 ETE 325.21 ZAC 81.36 ETC E81.8£ CLP -22.37

-7.74 RAIL. 213.84 RAD 6567.8 VEL 11.876 PTH 2.11VHP 6.215 DPA -4E.09 RAP 244.48 ECC 1.5237
INJ LONG INJ RT ADC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ E LONG

29.45 75.64 115.41 3 2E 25 1368.1 -9.40 19.54

226_11 79.17 73.42 14 16 1 d491.8 22.30 218.15

7.51 75.14 118.70 4 35 52 1117.7 -10.E7 .97

203.59 78.83 74.tl 15 36 31 4222.4 25.25 197.65

351.78 75.80 120.E7 5 32 29 950.7 -1£.58 349.12

188.29 77.77 70.47 18 49 16 _98E.2 25.80 178.54

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 704.2 SGR 513.9 $83 192.7 ST 137.5 89 270.8 $S 352.8
RRT -.3047 RRF .6488 RTF -.6718 CRT -.E917 CRS .1£8,4 CST -.5857

SCe8 $03.7 R23 -.1333 913 .7603 LSA 447.1NSA 140.7 $8A 37.4
SG1 793.4 SGZ 432.7 THA 147.06 EL1 E82.3 EL2 129.8 ALF 100.42

LAUNCH DATE SEP 20 1970 FLIGHT TIN( 92.00 ARRIVAL DATE DEC 11 1970

HELIOCENTRIC CONIC

RL 150.E4 LAL -.00

RP 107.90 LAP 1.19

RC 59.355 GL 7.44

PLAHETOCENTRIC COHIC

C$ 19.lie VHL 4.391

LNCH AZMTH LNCH TIN(

90.00 E 35 9

SO.OO 13 0 42

tOO.DO 3 55 33

100o00 14 E4 59

lSO.Ob 4 55 5

110.00 15 59 56

DIFFERENTIAL CONRECTION6

TD( .0400 TRA -.E947

ROE -.1820 RRA -.1613

FOE .lOIS FRA -.EDS2
BDI[ .1864 BRA .SS|HD

DISTANCE Z24.Ogg

LOt. 356.$2 VL 27.235 GAL -8.22 AZL 88.79 HCA 100.27 SNA

LOP 96.89 VP 37.971 GAP -7.61 AZP 90.22 TAL 213.79 TAP

GP -22.$1 ZAL 141.00 ZAP 35.51 ETS 34.68 ZAE 143.31 ETE

129.48 ECC ,21352 INC 1.2079 V1 29.959

314.06 RCA 101.83 APO 157.13 VZ $S.£18

3E2.22 ZAC 79.79 ETC E81.74 CLP -25.97

DLA -S.18 RAL E15.23 RAD 8507.8 VEL 11.890 PTH 2.10 VHP 5.871 DPA -43,S0 RAP 243.99 ECC 1.$179

L-I TINE INJ LAT INJ LONG INd RT ASC INJ AZMTH INJ T|14( PO C$T TIN INJ 2 LAT [NJ 2 LONG

2015.06 -14.22 29.11 74.88 114.73 3 8 42 1413.1 -10.77 E2.13

504E.39 23.59 22E.4E 77.$7 73.82 14 E4 45 4442.4 21,12 £14.90

1780.11 -15.24 10.01 74.38 116.03 4 2E 54 1160.1 -11.$2 3.09

4770.56 24.64 202.07 77.31 7E.SE 15 44 29 4170.8 22.02 164.29

1567.47 -17.95 333.90 72.89 119.59 5 21 13 987.3 -13.88 347.14

4535.97 27.53 183.14 76.19 88.89 18 55 52 3938.0 24.41 175.36

MID-COURSE EXECUTION ACCURACY C_BIT DETERNINAT|ON ACCURACY

TC3 .6566 BAU .E264 SGT 899.3 $GR 603.0 $83 E15.1 ST 129.8 SR 248.4 8S 408.8

RC3 -.5esz FAU .05908 RRT -.3328 IItRF .7215 RTF -.6843 CRT -.1816 CRS .9100 CST -.5100

FC5-2.6528 BSP 2310 SG6 923.4 923 -.1494 913 .7795 LSA 472.4 i4SA 141.9 S$A 54.8
6C3 .8783 FSP -589 SG1 812.2 SG2 439.4 THA 142.80 EL1 247.8 EL2 127.5 ALF 96.$3

hAUNCH DATE 8EP 20 1970 FLIGHT TINE eM.O0 ARRIVAL DATE DEC 13 1970

HELIOCENTRIC CONIC DISTANCE 250.121
RL 1SO.E4 LAL -.IX) LOL 359.82 VL 27.324 GAL -8.20 AZL 88.59 HCA 103.50 SMA 130.09 ECC .20941 INC 1.4051 Vl 29.858

RP 107.58 LAP 1.37 LOP 100.13 VP 58.041 GAP -6.81 AZP 90.33 TAL 214.75 TAP 318._5 RCA 10E.83 APO 137.33 V2 39.£25

RC 58.419 GL 8.75 GP -24.03 ZAL 141.61 ZAP 57.11ET$ 32.42 ZN[ 142.88 [TE 318.82 ZAC 78.08 ETC 281.8E CLP -29.17

PLANETOCENTRIC CONIC

C3 19.988 VHL 4.$58 DLA -4.82 RAL 214.77 RAD 6367.8 VEL 11.848 PTH 2.10 VHp 5.331 SPA -4§.20 RAP 24E.$2 ECC 1.3125

LNCH AZNTH LNCH TIME L-| TIN[ [NJ LAT INJ LCNG INJ RT ASC INJ AZI4TH |NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

90.OO E E1 $1 _058.37 -1S.SO 31.83 74.37 114.00 2 33 49 1458.4 -1E.13 E4.77

90.OO 1S 10 41 4911.83 _.SE 216.9'2 76.43 72.37 14 33 31 4389.8 19.00 211.ES

100.OO S 40 41 180_.98 -18.§1 12.57 73.89 115.28 4 10 44 1£03.0 -12.97 5.58

100.00 14 34 1E 47210.48 ES.S8 198.73 76.08 71.07 13 3E 32 4120.8 20.78 191.04
110.00 4 43 $7 1_04.92 -19.20 386.09 72.48 118.84 § 10 42 1004.0 -18.£0 348.E5

110.00 18 47 28 4491.E8 28.40 180.18 74,90 87.43 17 E 17 3891.3 23.11 172.54

DIFFERENTIAL CCIIIECTIG_8 MID-COUI_ EXI[CUT|OI ACCUI_ACY ORBZT DETERNINATION ACCURACY
19( .0910 TRA -.21t38 TC3 .6434 BAU ,2649 8ST 683.1 _ 150.9 $83 239.1 ST 123.0 69 208.8 SS 488.E

RDE -.141kl MA -.1718 RC3 -.8430 FAU .06437 RRT -.3483 RRF .7199 RTF -.6486 CRT -.0139 CR$ .8808 CST -.4584

FIDE .75E8 FRA -.3283 FC$-2.1647 BINs 2393 $CM 145.4 RL_ -.1594 R13 ,8004 LSA 308.1 NSA 142.9 8SA 35.8

BOlE .1SEE BRA ,3419 BC3 .9252 FSP -689 $81 83E.3 $GE 448.3 THA 137.71 EL1 208,8 EL2 125.0 ALF 90.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE DEP tO IDYO FLIGHT TIN( N.O0 ARRIVAL DATE DEC 15 1970

HELIOCENTRIC CONIC

IL 1S0.84 LAL -.OO

RP 107. S4 LAP 1.S4

9¢ DO.SIS _ tO.St

PLANETQCEN_R 1C CONIC

C$ 1D.77• VHL 4.533

iNCH AZNTN LNCH TZN(

90.00 • • 40

SO.O0 lS tS 5

IO0.OO $ Re 34

tO0.OQ 14 45 51

110.OO 4 33

110.OO 15 SS 1_4

DISTANCE 117.$1R
LOt. $52.61 VL t7.$99 GAb -0.19 AZL 1_.59 HCA 1M.74 8NA 1SO.DE ECC .tO$OI INC 1.2079 VS RD.0$I

LOP 103.36 VP 5•.101 GAP -•.17 AZP 110.4R TAL 811.5D TAP 31_.35 RCA |03.75 APO SS7.SS Vt 35.R$t

GP -IS.St ZAL $41.$D tAP 40.94 ETS _0.99 ZNE 142.41 [TE 314.95 ZAC 76.16 [TC 8R1.43 CLP -$l.••

DLA -3.07 RAL £14.4Q PAD JSlT.8 VI[L 11.839 PTH t.lO VIAP 5.278 DPA -44.RR RAP 1_41.•0 ECC l._kD•O

L-I TIN( |NJ LAT INJ LGNG INJ RT ARC INJ AZNTH INJ TIME PO CJJT TIN INJ £ LAT INJ £ LONG

t104.13 -16.74 54.01 74.11 113.17 £ 43 44 1504.1 -13.41 87.47

49_.77 t$.43 Ill. S• 7S;SO 71.04 14 43 24 43_.D II.IS L_•.OS

18411._J -17.73 IT.SO "/_.OQ 114.45 3 Sl £1 S£4_.4 -14.30 •.011

46TI.T• _.4T 193.$4 TS.ID fl.74 St S 43 4071.8 Sl.SO SN.O0

tJ43.De -1_0.43 333.3D 17.1_11 11R.INE S O 35 1043.0 -S$.SR 3Sl.41
444.7.1_ ZS.24 177._ 73.1W 4Hi.S4 17 9 3| _47.R Z1.7• SCHD.••

DI_TIAL CORRECTION8

TO( .OtSS 1ilia -.ZDS• T¢3 .•180 BAU .8459
ROE -.1119 _ -.1019 RC8 -.7491 FAU .0_4

Ir_ .•TOS FRA -.3/L'0 FC_.$.l_q)4 B•P 1485

.1148 INtA ._74 KS .9714 FIUP -74S

NID-CQUII_ EXECUTION ACCURACY CRBIT DIrTERNINATION ACCURACY
lIT W.| M TIM.| 1_3 _14.3 ST 113.4 M SOS.| IS 330.5

RRT -.341_ IIRF .81t8 ItllF -.1_14 CRT .IS01 CR8 .11180 CST -.SOTS

I_B DTS.4 W -.1819 R13 .8_S LSA 54R.• NDA 143.7 IliA 34.0

IGl IS§.D li_ 4SR.R THA 131.27 EL1 1IS.t _ S_O.1 ALF 7D.I_I

LAUNCH DATE _EP 20 11170 FLIGHT TIN• _B.O0 ARRIVAL DATE DEC 17 S•70

H(L IOC(NTRIC C_lZC

RL 1SO.t4 LAi. -.00

RID |07.54 LAP SoTS

RC _.34_ GL IS.DE

PLAN[TGCENTN 1C CONIC

C3 1•._t 11141. 4.317

L_CH AZNTH L_CH TINE

9O.OO 1 SO 31

90.00 13 St SO
tO0.O0 3 17 •

lID.D0 14 34 R

tlO.OO 4 t3 4¢1

lID.DO S_ • 84

Ol_I/_ l_ImlCTlOlll

TOE .0_0_ _ -._341 TC3 .S•48 BAU .£5_

-.OeTO _ -.S_ RC3 -.O_03 FAU .07499

PIE 1.01_7 IrRA -.4040 FC3-3.4•41_ 81_ I_503

•OM IIA .35_0 BC5 1.0117 FSP -813

DISTANCE _44.190

LCL 3_._ VL 27.4_4 GAL. -8.17 _ZL M.I• HCA SOD.IT SNA

LOP I[M.OO VP _l.lS_l GAP -5.50 AZP 90.U TAL £111.31_ TAP

GP -_.90 ZN. 14_.40 tAP 44.99 ETS I_J.18 Z_E 14_.00 ETE

$81.0• E¢C ._)_61 1NC S.DS7• Vt L_9.•S•

31_.99 RCA S04.4R APO SIT.R4 V£ 51.£3I
310._0 ZkC 74.11 ETC Lqll.17 CLP -_•.•S

DLA -1.$t RAL £t4.31 RAD 33417.• V[L 11.833 PTH •.SO VHP 5.031 DPA -4R.63 lAP £39.DR •CO 1._

L-I TIN( INJ LAT INJ _ INJ RT ARC INJ AZNTH INJ TINE P• CRT TIM INJ • LAT INJ • LONG

1190.48 -17.N 37.4e 74.13 111.99 t _11 lSSO.S -14.70 30.£3
481•.I_ wrl.Lql RSt.M 74.01 IIR.RI 14 53 R8 4_M.• 17.H 804.01

SORO.$7 -18.D7 17._ 73.M 113.S3 3 411 59 12t0.4 -|S.•R SO.•_

41_4.17 E1.31 1_.4_ 74.59 _1.33 11 11 4 40_d.2 SO.RI S•S.ON

lg_l,R3 -El.IS .70 /_.3E 117.1E 4 SI 48 IC_II.I -17.1l 311.64

4401.40 _4.04 174.ll _.li 414.83 17 17 L_O 3_01.5 I_O.II 117.£9

NI_E)_CUTION ACCURACY OADIT D[T[ImlNATIQN ACCURACY

8IT t_8,7 8Cdl T_,D 838 999.E ST 115.1 M 118.J 811 599.7

I_T -.$S•1 I_F .R41_ RTF -.5714 CRT .4317 CRS .IS4R CST -.5£37

SC_ M.3 1_5 -.1317 R13 .84R8 LSA I_0@.1 NA 14S.l ASA 31.1

SGI 878.1 SG_ 4711.9 THA 114.48 ELI IdG._ ELE tS.I ALF 41.19

_AU_CH DATE IEP tO ltTO FLIGHT 1_11[ SO.O0 ARRIVAL DATE DEC 19 1070

I_LIOCENTRIC CONIC

RL 110.84 LAL -.OR

RP IO?.S_ LAP 1.87

RC 44.$7S GL IE.•R

PLAI_TQCENI_IC CONIC

C_ SO.IS4 Vt_ 4.SOT DLA

LNCH AZMTH LNCH TIN( L-I T114[ INJ LAT

110.00 1 44 57 tSST.7t -1D.16
90.00 13 45 R9 413D.lO lt.10

1DO.DO 3 I 18 SIRS.t• -_0.17

lot.D0 13 4 4D 4577.17 _0.11

lID.DO 4 14 $S 1711.55 -_.87

1tO.DO t• IS S 4_$.T• _.R1

DIFFERENTIAL CO_ECTIQNS

T1_ .OL_ TRA -.3090 TC3 .5081 BAU .tiT•

-.DIDO ilia -.1_15 RC5 -.940D FAU .ODOSO

S.IOSO F_A -.443• FC3-3.TtOS BSP 1710
ROE .0351 DItA .3_0 OC3 1.0_D3 FSP -•SO

LAKH OAT( KP tO 1DTO

DISTANCE _S0.833

LOb $SI.It VL 27.51R GAL -2.19 AZL 87.93 NCA 111.E1 8NA 131.43 ECC .EOOI9 INC E.O$1D Vl 19.158

LOP IN.IS VP $8.197 GAP -4.OR AZP _0._0 TAL tI3.RE TAP 3_0.14 RCA lOS.14 APO 137.7R Vt $9.•45

GP -_.OS ZAL |41.51 tAP 4t.tS ET8 tO.DE ZAE 141.43 ETE 305.78 ZAC 71.90 ETC _D.23 CLP -4t.OS

.01 RA_ 114.50 RkD SS_T.I _L 11.081 PTH E.SO _HP 4.R£0 DPA -SO.4_ lAP _37.2_ ECC 1.5053

INJ LONG lNJ RT A$C INJ AZNTH INJ TINE PO CIT TIN INJ • LAT INJ t LONG

40,41 74.38 II1.E_ E 21 _1 1597.7 -1G.lO 33.08

t09.15 74._ _B.O0 15 4 D 4E3D._ 14.04 _IDI.•O

• D.19 73.15 11t.55 3 32 33 1355.3 -16.94 I_.3I

189.51 73.13 17.41 12 11 l 3977.3 iI.OI Sit.S1

3.15 7t.15 111.13 4 43 17 11t1.6 -19.17 355.17

171.99 Tt.Et 13.82 17 tS 45 5723.8 19.11 1M.tl

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SiT M)I.I _ 834.D fIGS 315.5 37 130.1 _l_ 87.7 IS 142.5

liT -.47_0 _F .1_00 RTF -.SO_B CRT .7531 CR3 .I_SS CIT -.SRII

SCA_ 1044.8 1_3 -.1309 R13 .1757 LSA 644.1 M•A 144.0 IIA 30.0

tGÁ _3.5 _ 4N,O THA $1I.IE ELI SII.I ELI SO.S ALF 30.49

FLIGHT Title _.00 ARRIVAL DATE DEC _1 1970

HIEL!OCENTRlC C_IC DISTANCE EST.44D

RL ADO.R4 LA_ -.00 LC_ 353.31 Vii. ET.SAE GAL -IDLE AZL 17._ NCA 116.45 8NA 131.72 ECC .19794 INC •.tO03 Vl _D.05I

RiP 107.91 LAP £.03 lOP 113.09 VIP _.L_3 GAP -4oE3 AZP 81.01TA_ _17.41 TAP 333.14 RCA 105.70 APO 117.84 V• 35.147

I_ I4.441GL 14.51 r_P -3_.31ZAL 148.47 tAP 53,1t5t ETS ES.TS ZAE 140.69 •TIE 300.55 ZAC 410.54 ETC 160.41CLP -4S.St

PLANETOC(NTRIC CONIC

C3 10.933 _ 4.305 DLA 1.R1 IN. E14.44 RAO DS87.D V(L 11.899 PTH Z.09 VI_ 4.1kS3 DPA -S2.23 RAP £54.68 ECC 1.3050

LNO_ AZNTH LNCH TIN( L-! TIN( INJ •.AT INJ lONG INJ RT ASC INJ AZI3TH INJ TIN( PO C$T TIM INJ t LAT INJ t LONG

llO.O0 t 33 St t_l•.|S -Lq).3£ 43.4_ 74.88 110.1_ E 11 1R

110.00 13 IS 41 4"/_0.O3 lT.H _O_.ll 74.1t 37.R0 IS S_ .33

IOD.O0 R 53 S7 IN1.37 -£S._ _J._0 74.46 111.44 3 R6 39

tOO.DO iS tl SO 43OO.85 It.IT IM.II 73.71 H.37 II 31 49

110.00 4 S SS 17R_.40 -P_I.07 5.71 73.19 113.04 4 35 17
SSO.O0 Sl I_ _I0 431m.59 _1.55 1S9.43 7_._141 3_.80 17 581 S_

Di_iAL C_I_[CYIGN8 NID-COURD_ EXECUTION ACCURACY

TOE .0434 11111 0._07 T¢3 ,4LqlÁ BALI .R7R4 8IT SR4.O M 94£.9 SG3 $39.9

•O_leT _ o.1104 RC3-s.0441 FAU .ORSS5 RRT -.380S lllIF .8048 RTI:' -.3998

1._$59 IrltA -.44#_ FC$-3.91_3 BDP tDD7 SCAJ 1099.1 _ -.ORPD R13 .9011

DO( .O$71 liRA ._l_J BC3 1.1_7• F_P -934 SGI R78.1 8C_ 50_.3 THA 108.05

1MJ.£ -17.3D _.D4

4190.D $4.•D 1911.95

1381.4 -18.14 1•.18

59_.0 15.51 17D.41

110_.4 -_0.4D 3SI.3R

$7E£.4 17.73 1I_.40

_I_IT D[T[RNINATION ACCURACY

ST 141.£ M 100.0 SS 7£D.O

CRT .o3ss CRS -.SORt CST -.4_5

L3A 734.0 14_A 143.4 3SA _D.O

ELt 173.D ELI £9.S ALF _4.D4
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

bAUItCH DATE $•P tO 1970 FLIGHT TIN| 94.DD ARRIVAL DATE DEC Z$ 1970

)ELiOC•MTRI¢ ¢011¢ DISTANCE 164.014

RL 150.84 LAL -.00 LOL ISG.It VL 17.197 GAL -8.09 AZL 87.49 NCA :S$.$R IRA

RP IOT.$D LAP 2.18 LOP 116.34 VP $8.161 GAP -$.M AZP 91.14 TAL 117.78 TAP

IIC U.$$R GL 16,1| GP -34.17 ZAL 141.14 ZAP 18.18 [T$ tS.•S ZAE 139.71 (TE
PLANETOC•NTR[¢ CONIC

C$ SO.SGG _GL 4._09 DLA 3.•0 RAL 214.74 RAG 6§O7.8 V[L 11.830 PTH •.10 VHp

LJ_H AZNTH LNCH TIN| L-I TIN( |NJ LAT

90.00 I 85 R 88941.81 -81.46

90.00 14 G 4@ 4741.44 18,SQ

I00.04 8 45 S9 •OLd.04 -U.SO

_00.OO 19 tG $7 4481.87 17.97

ltO.OO $ S7 40 1404._ -8S.£1

110.OO 1t $3 •S 4100.9G t0.t4
DIFFERENTIAL CCI_CTIO_

• 0978 TDA --$$74 TC5 .$tST GAU .L_S8

• O1_7 _ -.tim R¢5-1.1471 FAU .OMH_

liD( 1.S817 FIA -.4808 FCS-4.1747 BEP $110

• 1•01 IIA .4009 KS 1.1915 FSP -104,9

132.33 [CC .19603 INC •.SOD4 V1 19.458

$$?.47 RCA 131.11 AFO 157.91 V2 35.£51

194.91 ZAC 47.D? ETC 259.93 CLP -$0.29

4.101 DPA -§4.01 RAP £31.57 E¢C 1.3014

INJ LONG INJ NT ARC INJ AZNTH INJ TIME PO ¢47 TIN INJ £ LAT INJ £ LONG
44.7• 75.45 108.93 • I 25 1S14.$ -18.D8 59.15

20$.1S 74,Z0 H,?O 15 17 47 4141,4 13.£7 IH.O•

El.IS 79.£$ 110.•t $ 19 48 1419.1 -19.54 19.11

181.7$ TS.74 15.41 14 45 tO 3885.9 14.10 176.67
1.41 74.01 115.84 4 17 44 1104.7 -El.G• .91

144.•S /1.54 QI.G4 17 44 44 $481.D 11.31 1410.02

NID-COUR_E EXECUTION ACCURACY CRGIT DET[RNINAT|ON ACCURACY

$GT |$S.5 m t038.4 8G$ 841.4 ST 141.9 M 141.1 34 791.9

RRT -._ RRF .!_41 RTF -.1564 CRT .8818 CRS -.8717 CST -.8245

8_ 1118.4 R_ -.0574 111 .GR•e LSA 815.• NSA 142.8 DSA 26.0

841 1048.8 842 514.9 THA 99.14 EL1 221.8 EL2 55.1 ALF 44.83

LAUNCH DATE 8EP 20 1470 FLIGHT TIN| 9tS.00 AR1RIVAL DATE DEC 25 1970

DISTANCE £70.19E

-l.O| _L lT.•S HCA 121_.91 8NA

-$.07 AZP 91.91TAL 118.01 TAP
• _.95 ET8 lt.eO ZAE 1M.4G ETE

HELIOCENTRIC CONIC

RL 190.24 LAL -.00 L_. 844.48 VL 17.tl4 GAL

ff 107.48 LAP t.U LOP 119.90 VP 84.1_M GAP

RC 70.1441Gt.. 17.11GP -$7.tl ZAL 141.U ZAP
PL_NETOCI_TNIC CONIC

CD 11.139 VHL 4._M_O DLA 4.84 IIIAL 118.11 RAD 1917.8 VI[L 11.834 PTH

IJGCH AZMTH LNCJ4 TIN[ L-i TIN• INJ LAT INJ _ INJ RT A8¢ |NJ AZI4TH INJ TIN•

80.00 I 11 M I_141.•0 -I_.$G SO.IS 74.44 IOT.SI I 51 44

RO.O0 14 I_ 49 44HI1.9£ IS.IKI 1100.11 74.49 4S.II• 15 41 1

IOO.OO • 14 19 1071.4_ -85.15 n.44 74.ZT 108.14 5 lO 14
100.00 14 41 11 4484.44 14,_0 110.09 74.01 14.S3 11 5§ S0

110.00 $ 4t 41 UMe.INI -INI.44 11.$1 7S.10 111.44 4 L_D 31

110.00 11 44 14 4£_H1.19 11.47 114.47 ?1.97 40.94 17 11 14

D|FFll]ENT|AI. C_IIIIKCT|ON8 N|D-COUiR•([XKCUT|ON ACCURACY

TO[ .1014 TRA -.S_44 TCS .11$1BAO .$144 14T 911.9 8_R 1117.7 841 $71.4

IIOK .170| RRA -.•|D811C3-1.1M9? FAU .01HISO RRT -.0_01 •IIF .GI1_ RTF -.0090

1oR448 IIIA -.471_ FC1-4.L_O$ BIk • $$9$ _ l_•.l _ -.0149 113 .9191

liO( .1119 lIRA .4•01 BC$ 1.L_H)$ FEP -1111 841 1157.8 84_ 115.7 /'HA 90.67

• .10 _P

151.15 •CC .14451 INC t.TGD7 Vl 28.659

540.95 RCA 104.t3 APO 157.D$ Vt $5.254

• 89.05 ZAC 64.43 [TC 249.30 CLP -5t.24

4.400 DPA -SS.7• RAP L_7.48 ECC 1.30T2

PO CIT TIN INJ £ LAT INJ 2 LONG
1748.6 -19.87 42.4_

4091.5 1t.80 19_.O9

1471.9 -L_0.84 _.21

3834.1 1E.64 173.91

1144o0 -£$°I0 5.39

_ll$R.• 14.86 157.15

ORGIT D[TIDtNINATION ACCURACY

8T IG@.9 M 144.t 84 859.0

C_T .GROG CRD -.8184 CET -.7421

LSA 401.0 N_A 14£.7 SSA 25.8

EL1 305.4 Eb_ 71.6 ALF 51.89

LAUIt_I GATE REP •O 1970 FL|GHT TIME R8.DO ARRIVAL DATE DEC 27 1170

HELIOCENTRIC CONIC DISTANCE 177.110

• L 110,14 LAL -.00 LOL 5S•.41 VL •7.444 GAL -8.00 AZL B@.GI _CA 118.17 IMk 131.$7 [CC .1119! IM( 1o0_71 Yl 2l.l+l

RP 107.41 LAP •.41 LOP St•.l$ VP 3t.300 GAP -|.St AZP tl.80 TAL 111.14 TAP 844.$8 •CA 13_.$4 APO 157.11 V2 3S.254

RC 73.010 _ 15.@0 GP -IR.$l ZAL 143.19 ZAP 47,44 ITS 15.48 ZA_ 154.13 •T( 181.05 ZAC 11.81 •TC ESI.•D CLP -10.44
P_ANETOCL_TR ! C CON|C

C$ 1D.GIT V_L 4,$19 DLA 1.51 RAL 111.71 RAO 4547.4 V[L 11.841 PTH 1.10 VHP 4.$$5 DPA -17.$E RAP •£5.17 •C¢ 1.3099

LJGCN AZNTH LNCN TIME L-I TIN| INJ LAT |NJ LONG |NJ •T AIC |NJ AZNTH lNJ T|N[ PO CIT TIN |NJ • LAT INJ 2 LONG

tO.OO 1 • 1 8_03.93 -t3.17 t3.84 77.44 101.01 I 4• 11 1001.1 -21.14 4D.O1

fl.O0 14 31 4 4GGO.L_ 11.74 197.N 7S.04 IS.DO 11 SS _4 4040.3 ID.•R 190.12

130.00 • 84 _ 1181.14 -IM.74 85.44 77.S1 107.$8 8 • 7 1181.1 -22.14 21.I$

1DO.OR 19 11 11 +4M7.13 14.71 171.00 74._4 11.71 17 I •G $717.1 11.10 171.1Z

110.00 $ 41 17 1891 70 t7 it 14.44 71.47 110.99 4 13 $$ 1•99.7 -_4. 51 D 14. - o

110.00 11 97 _l 411.50 17.45 111.99 _,04 _0.t$ 18 7 L_ $§N.S 11.$4 155.28

DI_TIAL C_M_¢TICM4 N|O-COURIM[[X[CUTION ACCURACY ORBIT D£TERMJNATION ACCURACY

TO( .1$1_ TRA -.1803 TC$ .0444 BAU .5377 8GT S4l.• _ IIM•.O 848 $41.0 ST 811.1 III $37.1 DS 814.2

lID• .8491 lIRA -.111S RC3-1.$404 FAU .04411 RRT .L_17 _ .1_10 RTF .•$0S CRT .G••O CRG -.RDOR CST -.9400

FOE 1.8411 FRA -.4110 FC_-4.3344 BEP 3704 864 1517.1 R_ .0190 111 .9511 LSA 994.0 N@A 141.1 SIA ££.0
GO( .1888 BRA .4_41 GC$ 1.3417 FIMP -1180 141 1_49.9 V_ SI_.? THA 8•.90 EL1 415.4 [L_ 79.7 ALF 11.81

LAUlRN OAT[ I(P IN) 1070 FLIGHT TIME lO0.DO MIIIVAL DATE DEC 21) 1970

14E_iOC834TRIC CGNIC DISTANCE _J01.•17

I_ 1|O.44 LJ_ -.00 LGL $_G.Wt VL 87.614 GAL -7.94 AZ_ 84.15 •4CA 129.41 •HA 111.47 (CC .19104 INC $.5511

RP 107.41 LAP •.SO LOP SLql,.OI VP 84.$11 GAP -1.99 &ZP I_.11 TAL 116.14 TAP _i7.19 IIICA 107.30 APO 1t7.14

RC Y4.Gli_ 6_ £1.|1 GP -4t.04 ZAL 159.95 ZAP 71_.14 ITS 1•._8 ZA[ 155.0• ETE •TT.DO ZAC 53.18 •TC •57.8_
PLANETO¢[NT_IC ¢0N1¢

C3 IG.307 b_. 4.347 DLA G._9 RAL 11i.81 RAG i$iT.i IR[L 11.iS1 PTH t._O VHP 4.$11 OPA -8i.77 RAP •tR.$S

Vl _9.DSD

V£ 31,2S8

CLP -65.87

TO( .1110 TItA -.4011 TC$ -.IO40 BAU .1489

.MNII lIRA -.8117 RCS-1.4199 FAU .00444
IrO( /.GTIN frRA -.4|N FC$-4._�TI _ 40G_

I10( .$IIII BItA .4S40 9C1 1.4117 FliP -1107

• CC 1.$138

LJGCH AZNTH LJGCH TIME L-I TIME INJ LAT INJ _ INJ RT ASC lNJ AZNTH INJ TIME I_ CST TIN |NJ • LAT INJ 2 LONG

DO.DO 011 I19 IMIGS.14 -_4.7t 17.84 75.55 104.17 1 $• $• 184_.1 -12.1• 48.88

DO.O0 14 14 41 41_7.C)_ 11.19 193.1_ 71.94 44.1M 11 11 11 _7.0 8.RE 187.04

I00.00 • IG SO 1117.13 -t$,13 $7.L_ 79.•G 105,§9 • S$ 18 1187.1 -21.44 L_.$O

100.00 1t 11 4 4117.94 18.1_1 171.01 7t.54 11.44 17 _1 _J_ $757.4 D.49 1M.2_
110,00 $ $4 14 JIM$.Oi -•G,7_ 17.G$ 7_.11 IDO.£7 4 4 40 114$.1 -e$.tR 9.87

110.00 17 11 10 4111.99 1t.94 159.47 T_.79 19.51 14 _0 _ 85S•.4 11.75 152.86

DIFlq_[NTIAL CC_I_T|OI_ NID-COURE[ EXECUTION ACCURACY ORB|T D(T[RNENATION ACCURACY

8GT 417.• IGII 1_41,4 841 1341.4 ST $•9.7 M 437.0 DD 949._

RRT .4471 _ .IPJDO RTF .4444 ¢RT .IM71 CR4 -.9907 CGT -.9006

8C_ 1471._ _ .0484 flli .9594 LSA 1104.4 148A 141.1 SDA •O.O
84;1 1377.7 _ 551.3 THA 71.7D ELS 541._ EL2 85,5 ALF 55.45

t714



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (Vii-. 5. 1970 )

LAUNCH DATE IM[P 80 1970

tlEL 1QgENTRIC CONIC

RL SS0.84 LAL -.00

SUP tOT.4• tap R.T$

tic 7?.144 6L L_.I•

PLANETC(ENTR: C CONIC

¢3 18.404 VNL 4.4O9

iNCH AZNTI4 INCH TII4E

e0.O0 04GII

90.00 IS IB •

SO0.O0 • • 4i

S00.00 iS t9 II

$10.00 S _ IM
110.00 iT 80 |l

FLIGHT TIN[ IOZ.O0 ARRIVAl. DAT[ DEC it iO?O

DISTANCE 190.005

LOl. 318.•1 VL ET.ll3 GAL -7.01 J_L OI.ll HCA lSi.•S IMIA S_.SS ECC .i•O_ INC 5.4_g• Vi ll.DSO

LOP 11t.3_ ilP _l.Sl• GAP -$.48 _ ll.SO TAll. tS8.OI TAP $SO.T4 RCA lOT.iS APO 1S7.T7 V8 SS.ESR

T_P -li.S3 Z/i- iS•.?• ZAP 7•.ll [TI i.tl 7_M[ 1|•.iS [TE Z71.10 ZAC 58.48 [TC ESi,OS CLP -71.44

OLD 10.14 RAL 817.45 RAD •S•7.0 VI_ 11.04S PTH £.10 VNP 4.3£7 DPA -SO.M RAP RS].IM ECC 1.51R3

L-| TIlE SNJ LAT |NJ LONG |NJ liT ARC SNJ AZNTH INJ T|NE leo C_T TIN INJ R LAT INJ R lONG

tS•T.54 -tS.Tt ••.50 eL.DR tOt.Lql I it 340 11_7.4 -£3.74 •4.iT

4Sit.08 tO.iS 180.81' 7•,INI •3.iS li lO 40 593S.0 4.88 l_.lT

t_,48.110 -IL_.89 4i._ •S,l• 105.•0 it. 44 14 lliO,• -•4.74 35.57

41_,l_ li,SI 11_,01 1ti,43 it.14 17 40 S3 _NlllT,• 7,76 103.•9
1999,58 -•9.1PJ li,l_ lO,il 107,31 3 _ 44 il,• -iT,ll 13.44

4lll,ll 14.33 ISI,lO 74.•I Sl.tkl ll 14 45 ISOl,I lO,OI iSO.3i

DI_NTIAL r_mWCTlOll

TOE .SO4• TRA -.48i9 TCS -.iT31 BAU .NO•

.DlSl WRA -.1970 It(_-1.4794 FAU .O•Lr/U

FI_ i.Oe_ FRA -._LtO FC3-4.iDOe SiP 4RiO

I_ .$114 BllA .4730 lICl 1,S041 FDP -1311

LAUNCH DATE 8EP _0 lIWO

HIE_IOC;IEI4TRS C C_MIC
li ISO,ll L_ -.00

lip 107.48 LAP l.ll

RC I_._14 Gi. •9.Y7

_TQCIDITRIC CQNiC

CS ID.OSa Vm. 4.4X

I.NCN &,TNTH L1404 TIIE

DO.O0 01M58

40.OO IS 3S 40

lO0._ 1 $4 3

14M.O0 lO 40 II

liO.I III II

ilO,I iT 41 •

01 rlq[I[NTIN. IS

.4iN IIM -.4N4 TC_ -.4441 IMU .4191

•4tlO Slim -.tY•ll RCI--1.3541 FtiU .O•14e

Iro( ll.illiNI FllA -.1_00 FC3-•.DOOS BDP 4•7•
gO[ .1480 BILA .41_ KS i.STil Flip -SIS3

MID-COil•ill [)_CUTSQN ACCUllACY CllilT DETERNINATiON ACCLqlACY

8GT 11'19_0 848 1143_.7 _ IIM.O iT 451.£ •ll $41.D 88 SOl•.•
lilt ,lllll Rl_ ,ill4 R_ ,llil CRT .lllTt CR• -,liT• CST -.i3TR

IM illO,l Rll ,DTI4 IS3 ,liST L_ llll,O i 140.1 i ii.l

IMll 13l•,l ill l_.l TltA ltl,14 EL1 lill,I _ _O.l _ Sl./!

FLIIHT TII_ 104.00 AI_IVAL DATE JAN • IiTl

DliTANCE L_I_. Sl_

L_. $S•.U VI. L'T.•Dk5 GAL -7.80 AZL IFJ.IPJ HCA 135.88 MDA 1_.S£ ECC .10971 INC 4.0133 Vl •9.•$8

L_ J_lI.SO Vii _41.310 GAP -.N AZP gl.•l TAL •17.01 TAP _S3.71 •CA IO7.58 APO iS7.1t Vi 39.•5•

GP -40.N ZAL 137.55 _ iS.IS LrT• 4.H ZAE 150.41 Lr3_ •iS.iS ZAC 53.81 ETC lIStl. O0 CLIP -77.11

C_ 1•,10 IUM. •10.S_ IUID 1_7,O VEIL. 11.884 PTH l,li VHP 4._7 DPA -li.l# RAP 107.43 ECC 1.3L_

L-I TIE fill tAT IlJ LONG INJ IT I llJ AZlITI4 INJ Tll_ PO CIT ill INJ • LIT INJ • 1

8g•O.OI -ll.i$ iT.If'it 83.71 R9.•4 1 11 SO IIHNI.I -•9.01 IO.H
441PJ.M 8,M 107.14 70.4§ 1_.94 iS 48 13 31171.3 4.98 180.51

I_li3,11 -L_r,N 4_.•S 83.49 SOl.iS • 34 39 S71$.g -N.CI 37,1MI

41111,11 I,T7 lll,I #7,87 ll,II 17 _l lO t,• l,lO ill,i7

I_,•l -31,07 £3,89 ll,l_1 105,05 5 #• 34 lilt,• -L_l,IHI 17,4•

401e.li ii,il 1ST,IM $11,10 IT.l• 10 SO 48 34511,• •,lPl i47,•1

NID-COIAllll L_ECUT/ON ACCURACY NIT DI[TIE_NINATIal ACCURACY
8GT Im_.7 Nit illl•.O IG3 _l•.i iT SiT.It Dll 144.3 •ll 103@.0

Nlilr .Tllll4 llll r .9714 IITF .7710 CIIT .0740 Cltl -.1•75 CJT -.RStl8

I_ JYil,• ll_ ,lid ll$l ,Hl_ LSA 1150,S i 141.1 Ilia 16,3

IGi ilYS,t ill S$1,S THA 85,14 ELi _l•oS ELI 04.1 ALF 4•.3l

!tL_UNCN DATE ltl[P EO iiTO

HELIOCENTRIC CONIC

• b 150,84 LAb -.C_

lip 107,40 LAP t.lt

RC el,ill i_ II,ll

I_L._IETQCI_TlU¢ CONIC

¢$ 10,4TI K 4,lil

LNCH I LNCH TIN r

• O.00 O iS t•
eO.O0 IS 5tl 5S

1_.00 I 44 II

$_.00 IT 10 II
110.00 3 • l

110,C_ i• E •

FLIGHT TIN( 104.00 ARRIVAL DATE JAN 4 1i71

DliIAIICE _0•,93•

LOt. 3Sl.|• VL iT.iS• GAb -T.Tt AZL iS,S5 ••CA 15R.lt 8MA 158.48 ECC .10895 INC 4.4R|S Vt lt.45R

LOP S3l.i5 VP $1.513 GAP -.5l AZP 95.50 TAL Ill,el TAP 551,74 ICA 107.45 APO ill,St Vi 3•.ill

IP -41,40 I*L ISS.•i lAP •5.55 ITI .St Ill 137,74 [TE •lO.lO IAC 11,14 [T¢ IS4.1/ ¢LP -il.I1

OLA 14.10 lkL •li,•l Ill •507,D VEL ll,tlO PTH 3,1i _ 4.405 DPA -&l.15 RAP 101,48 [CC 1.$3i9

L-I TINE IHJ LIT IlJ LONG SlJ IT AK |lJ AZMTH 1lJ TINE leo ¢lT TIN IlJ • LIT IlJ • LONG

1•7?.87 -£7.4• ?l.lll ••.46 97.•1 1 O • LlOY7.3 -E6.17 t4.4D

4_.•7 •,lMi 183,gl 10,55 D•.41 17 10 •1 51_Dl.7 •.it 171,1_1

lllO.TI -!1,74 Si.ii li.•l 89.1i • li 15 l?lO,I -El.iS 45,15

4ilI,SI T,lO 1i3.14 ll,Ti II,OS 1810 il 5Sll.I 5.00 150,84

• 184,14 -_8.1• _O.tl 05,55 SCt,37 3 44 H 15•4.i -_0.09 li.OS

iT,iS 10,7| Ill.l@ TT.ll 57.H lD 5 50 3407.0 6.50 141,10

O I Fl_ I/d. C_CTIM
TIDE .$410 TRA -..4775 TC$ -.liSt _ ,441t

• DI ,SitO i -.140i IIC$-t.Ti•S FAU ,CMI41•

t,•tll liRA -.Ul_5 FCI-3.5t73 ll•P 5589

I_ .l_l• MA .484_ K• i.l_•• FSP -1155

tAUIDCN DATE RIP L_) IOYO

H81.10CI[NTEI¢ CONIC

in. 190.11 LJIL -.00

lip 107.411 LAP 3.08

It¢ •i.ll_l 68. 10.7•

Pt.AM[TOCDNllt 1C C©NIC

C3 •l,lOI K 4.61•

L_CH I INCH TIN[ L-I Tll Ili LAT

IO.O0 0 0 34 •TIT.ll oll.OI
liO.O0 i• I_l 14 431S.40 4.40

100.00 I 11 i0 147i.4R -19.49
lO0.O0 17 95 It 4J, Ol.•O 5.•_

liO.O0 • It li ll07.8t -55.07

I*O,O0 ill 191 I_l I•ST,t7 0,74

DIIIAL CCiIIIICT IGN8

lO! .89•0 Ill -.40t8 TiCS -,7891 O_U .4705

I ,llll I -.lOll RC_l,ltll F_U ,O/ill

Ir_ •,itl_ F_A -.1111 FCi-l.lINi• lilN I I

I_ .i#lO BRA .S034 K5 i.ll_15 Flk e -1OD4

NID-COUllD_[XECtrrI©N ACCURACY OmllT D(ltltlilNATlON ACCURACY

• GT lOei.o•r_ 1170.0 fiG3 _i0.7 ST 710.5 M 79i.4 88 iOtlO.T

ll_ ,OiOt lllll r .OTIS RTF .O|_15 CRT .9011CR• -.ltOl7 COT -.eTie
811 1804.11_ .lOSS 113 .0714 LSA 149•.• NIA 14£.? RIA 14.4

IRiS 10i1,1 811 S51,9 1t4A. 17.51 EL1 10_,• EL• 100.3 ALF 41.IS

FLIGHT Tll_ 100.00 ARRIVAL DATE JAN 5 1t71

DISTANCE $01.318

L_ 5Sl.•l Vii. L_r,llt GAL -7.¢_1 AZL 3S,DI i_

LOP i_Hl,OI Vii M.IIM GAP -.1_ AZP i_,ll 1,_.
GP -Tl.•l ZAL 15_.70 ZAP 89.07 k'T• 5_.40 ZN[

14£.55 IMA 12.41 (CC .ll_#

t17,t4 TAP 5St.tl0 lEA 107.48

i_4.88 ETE t55.18 ZAC 48.48

INC 4.11ti VS ll.lS|

APO 157.34 V• 5S._Sl

ETC £55.0_ CLP -8|.49

DI.A
INJ lONG INJ fiT 48_ INJ AZNTH INJ TINE

71.47 01.14 05.111 0 44 4•

17•.15 •1.89 •l.O0 17 55 41t

S7.05 ll.51 95.40 R 1• ••

Iii,ll il_,O_ I0.$9 18 44 •

_4.1_ iS,iT it,iS 3 _l St
ill,T! IO,il $4.88 10 II 18

NSD_ I_CUTICN ACCURACY

8_T ll_ll,l Im illl,O lit 348.3

RR_ ,8111 IlIF ,llli R_ .0805

I I,I i ,1117 115 .1757

Sit lltl.7 I S53.3 THA 51.4•

1•,44 P_ llS,ll RAD •St7.O VII. iS.ill5 PTH •.11 VtIP 4.&4i DPA -•3.01 RAP ill.ill [CC l.)llOti

PO C.lIT TIN INJ R _AT IHJ • LONG

• 107.7 -•7._1 TID.I_D

31_5.4 .8• l?l.liO

1875.5 -•0.59 49.L _0

5501.8 l.lt liD,t5
lSIT.I -31.44 17.3l

3355.1 4.51 14l.•3

ORBIT D(lrlD_INATI(_ ACCURACY

ST 888.7 MI 840.t 85 1104.4

CRT .l@S• CllS -.ltll3 CST -.1_1
LSA |645.1NSA 14•.1 iDA 1•.9

ELI llll.I ELI 103.0 ALF 45.58

1715



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 1970)

LAUNCH DATE SEP 20 1970

HELIOCENTRIC CONIC

RL 130.24 LAL -.00

RP 107.49 LAP 3.10

RC 86.111 GL 33.59

PLANETOCENTRIC CONIC

C3 22.437 VHL 4.737

LHCH AZNTH LNCH TIME

90.00 23 38 52

90.00 16 54 51

100.00 1 15 38

100.00 18 4 41

110.00 2 48 54

110.00 18 47 56

FLIGHT TIME 110.00 ARRIVAL DATE JAN 8 1971

DISTANCE 315.661

LOL 356.62 VL 27.655 GAL -7.53 AZL 84.51HCA 145.58 SNA 132.31ECC .18770 |NC 5.4895 vl 29.658

LOP 142.33 VP 38.292 GAP .57 AZP 94.53 TAL 216.78 TAp 2.36 RCA 107.48 ApO 157.15 v2 35.254

GP -54.27 ZAL 131.59 ZAp 92.40 ETS 351.74 ZAE 121.85 ETE 250.44 ZAC 45.79 ETC 252.65 CLP -94.11

DLA 18.87 RAL 222.98 RAD 6567.9 VEL 11.992 pTH 2.14 VHP 4.864 DpA -63.92 RAP 189.61 EEC !.3693

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2873.31 -28.32 97.18 95.35 90.13 24 26 45 2273.3 -28.00 78.53

4254.79 1.81 175.04 85.69 61.74 18 5 46 3654.8 -1.99 168.41

2573.87 -29.85 65.13 93.32 91.59 1 58 33 1973.9 -29.32 56.57

4029.45 3.13 157.73 84.95 60.26 19 11 50 3429.4 -.83 151.20

2282.16 -33.80 42.69 93.03 95.45 5 26 56 1682.2 -32.67 33.63

3893.92 6.51 145.37 82.86 56.37 19 52 50 3293.9 2.05 139.13

ORBIT DETERMINATION ACCURACY

ST 1092.5 SR 924.4 SS 1117.8

CRT .9883 CR5 -.9997 CST -.9853

SSA 11.3

ALF 40.18

OIFFERENTIAL CORRECTIONS M|D-COURSE EXECUTION ACCURACY

TOE .8891 TRA -.4g79 TC3 -.9000 BAU .5065 8GT 1512.8 SGR 1640.1 SG3 321.2

ROE .7633 RRA -.0578 RC3-1.4288 FAU .07109 RRT .8843 RRF .9798 RTF .9066

FOE 2.1981FRA -.0298 FC3m2.7429 8SP 6515 SOB 2231.3 R23 .1315 R13 .9748 LSA 1810.2 MSA 143.3

BOE 1.1718 BRA .5013 BC3 1.6886 FSP -1022 $G1 2166.2 $G2 534.9 THA 47.61 EL1 1427.1 EL2 107.9

LAUNCH DATE SEP 20 1970 FLIGHT TIME 112.00 ARRIVAL DATE

HELIOCENTRIC CONIC DISTANCE 321.982

RL 150.24 LAL -.00 LOL 356.62 VL 27.617 GAL -7.43 AZL 83.86 HCA 148.81SMA 132.18 ECC .18722 INC 6.1356

RP 107.50 LAP 3.17 LOP 145.58 VP 38.276 GAP .79 AZP 95,25 TAL-216.23 TAp 5.04 RCA 107.44 APO 156.93

RC 88.372 GL 36.69 GP -56.80 ZAL 129.11 ZAP 95.26 ETS 346.81 ZAE 118.66 ETE 246.02 ZAC 45.03 ETC 251.29

PLANETOCENTRIC CONIC

C3 24.000 VHL 4.899 DLA 21.49 RAL 224.92 RAO 6568.0 VEL 12.037 pTH 2.16 VHp 5.147 DpA -64.60 RAP 185.32

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

90.00 23 16 24 3001.08 -27.98 96.51 97.57 85.47 24 6 25 2401.1 -28.32

90.00 17 32 51 4159.86 -1.26 169.74 89.52 61.71 18 42 710 3559.9 -5.03

100.00 0 56 29 2690.99 -29.76 73.83 97.71 87.01 1 41 20 2091.0 -29.85

100.00 18 39 22 3945,17 .30 153.10 88.66 60.11 19 45 7 5345.2 -3.68

110.00 2 35 50 2380.18 -34.17 50.32 97.80 90.95 3 15 30 1780.2 -33.66

110.00 19 16 30 3828.75 4.05 141.94 86.32 56.03 20 20 19 3228.8 -.44

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.1189 TRA -.4920 TC3 -.9966 BAU .5325 8GT 1746.0 $GR 1636.4 SG3 290.3

ROE .8486 RRA .0028 RC3-1.3269 FAU .06294 RRT .8987 RRF .980_.RTF .9237

FOE 2.1523 FRA .0605 FC3-2.2702 BSP 7053 8GB 2392.9 R23 .1426 R13 .9753

BDE 1.4049 BRA .4920 BC3 1.6595 FSP -931 SGI 2331.8 SG2 537.3 THA 42.94

JAN 10 1971

vl 29.658

V2 35.251

CLP -99.64

ECC 1.3950

INJ 2 LONG

87.86

163.09

65.03

146.57

41.11

135.73

ORBIT DETERMINATION ACCURACY

ST 1522.0 SR 994.4 SS 1119.9

CRT .9898 CRS -.9999 CST -.9868

LSA 1992.4 MSA 143.3 6SA 9.8

EL1 1650.4 EL2 113.4 ALF 36.87

LAUNCH DATE $EP 20 1970 FLIGHT TIHE 114.00

HELIOCENTRIC CONIC DISTANCE 328.272

RL 150.24 LAL -.00 LOL 356.62 VL 27.596 GAL -7.31 AZL 85.09 HCA

RP 107.31 LAP 3.24 LOP 148.83 VP 38.257 GAP 1.20 AZP 96.11TAL

RC 90.641 GL 40.07 GP -59.48 ZAL 126.31 ZAP 97.60 ET$ 541.59 ZAE

PLANETOCENTRIC CONIC

C3 26.204 VHL 5.119 DLA

LNCH AZMTH LNEH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME

90.00 22 45 4 5165.39 -26.53 108.31 102.20 79m73 23 37 49

90.00 18 22 0 4038.83 -5.14 162.97 94.57 62.12 19 29 19

100.00 0 31 0 2836.50 -28.76 84.52 102.62 81.47 1 18 17

100.00 19 22 40 3842.95 -3.17 147.49 93.48 60.26 20 26 43

110.00 2 19 37 2496.69 -33.93 59.40 103.30 85.58 3 1 14

110.00 19 50 33 3755.52 1.25 138.11 90.72 55.84 20 53 8

DIFFERENTIAL CORRECTIONS MID-CouRSE EXECUTION ACCURACY

TOE 1.3999 TRA -.4701 TC3-1.0488 BAU .5556 SGT 1985.3 $GR 1605.0 SG3 256.8

ROE .9301RRA .0745 RC3-1.1898 FAU .05438 RRT .9058 RRF .9811RTF .9357

FOE 2.0803 FRA .1435 FC3-1.7967 BSP 7578 860 2552.9 R23 .1525 R13 .9755

8DE 1.6807 BRA .4760 BC3 1.5860 FSP -836 SGI 2494.9 SG2 541.1 THA 38.35

ARRIVAL DATE JAN 12 1971

152.04 SMA 132.03 ECC .18681 INC 6.9141 vt 29.659

215.61 TAp 7.64 RCA 107.36 APO 156.69 V2 33.247

115.51ETE 241.80 ZAC 40.14 ETE 249.72 ELp-t05.09

24.32 RAL 227.15 RAD 6568.1 VEL 12.148 pTH 2.18 VHp 5.518 DpA -65.38 RAp 176.65 ECC 1.4312

LAUNCH DATE SEP 20 1970 FLIGHT TIME 116.00

HELIOCENTRIC C_IC DISTANCE 334.532

RL 150.24 LAL -.00 LOt. 356.62 VL 27.571 GAL -7.18 AZL 82.12 HCA

RP 107.33 LAp 3.29 LOP 152.08 VP 38.235 GAP 1.59 AZP 97.16 TAL

RC 92.917 GL 43.75 GP -62.39 ZAL 123.17 ZAP 99.37 ETS 335.99 ZAE

PLANETOCENTRIC CONIC

PO CST TIM INJ 2 LAT INJ 2 LONG

2565.4 -27.68 99.83

3438.8 -8.83 136.24

2236.5 -29.64 75.83

3245.0 -7.10 140.91

1896.7 -54.17 30.17

3155.5 -3.24 131.90

ORBIT DETERMINATION ACCURACY

ST 1576.8 SR 1042.1 SS 1110.7

CRT .9906 CRS -.9999 CST -.9912

LSA 2187.2 NSA 147.5 SSA 8.5

EL1 1886.3 EL2 119.1 ALF _3.36

ARRIVAL DATE JAN 14 1971

155.25 6MA 131.85 ECC .18647 INC 7.8771 Vl 29.658

214.91 TAp 10.16 RCA 107.26 APO 156.43 V2 35.243

111.75 ETE 237.64 ZAC 57.05 ETC 247.78 CLp-110.56

C3 29.397 VHL 5.422 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZNTH INJ TIME

90.00 21 47 45 3422.22 -22.22 125.86 106.46 71.98 22 44 47

90.00 19 39 51 3839.28 -11.33 151.58 101.86 63.88 20 43 50

100.00 23 47 46 3035.34 -25.93 98.61 107.68 74.59 24 38 21

100.00 20 22 31 3701.39 -7.90 139.64 100.04 61.08 21 24 12

110.00 I 58 8 2639.67 -32.64 70.35 109.47 79.23 2 42 8

110.00 20 32 34 3669.82 -2.03 133.64 96.43 55.87 21 33 44

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.7831TRA -.4239 TC3-1.0454 BAU .5719 6GT 2229.7 SCAR I538.3 SG3 222.1

ROE 1.0028 RRA .1641 RC3-1.0123 FAU .04538 RRT .9065 RRF .9799 RTF .9441

FOE 1.9935 FRA .2229 FC3-1.3359 BSP 8025 SGB 2708.8 R23 .1631 R13 .9753

BOE 2.0196 BRA .4546 8C3 1.4552 FSP -722 SG1 2653.5 SG2 545.8 THA 33.63

27.38 RAL 229.73 RAD 6568.2 VEL 12.279 PTH 2.21 VHP 6.005 DpA -66.15 RAp 169.33 ECC 1.4838

PO CST TIM |NJ 2 LAT INJ 2 LONG

2822.2 -24.48 117.91

3239.3 -14.76 144.57

2435.3 -27.80 90.30

3101.4 -11.70 132.91

2059.7 -33.78 61.30

3069.8 -6.49 127.40

ORBIT DETERNINATION ACCURACY

ST 1859.0 SR 1061.9 SS 1093.9

CRT .9906 CRS -.9998 CST -.9929

LSA 2399.4 MSA 151.5 SSA 7.1

EL1 2137.2 EL2 126.4 ALF 29.62

1716



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19701

LAUNCN •AT• li[P 80 lIT•

N[LICC•NTRI¢ CalllC

RIL. ISO.IP.4 LAL -.00

I_ I•7.S4 LAP $°$3

IK IHI.I•? GI. 4?.fl
Pt.AIIGTOCEIITII IC CQIIIC

¢5 $4.801 Vlql. $.140

U_N AZWTN LIKN TIlE
ff.ll 1• $I •

loe,ll M II If

7T.•1 11) 1@ @

108.1t M +1 17

FLIGHT TIN( 118.00 ARRIVAL DATE JAN le 1171

DIITANC[ 340.T$9
LQL 3Si.Jt VL IT.S4• GAL -T.04 AZL DO.IS HCA

L_P iSS.$3 VP X.tll GAP 1.17 AZP 111.48 T_

GP -IS.DO ZAL Ill.01 ZAP 100.S1 [TI M_.•O ZA[

IS8.41 8MA 131.15 E¢¢

214.13 TAP 1£.51 RCA

lOT.IS ETE E$].ET ZAC

.1Dill INC •.SOll Vl L_.ISI

10T.14 A_ |$I.11 Vl 5|.Z|O

33.17 ETC Z4S.•S CLP-llI.££

DLA 30.13 PAL •3E.75 RA0 15¢_.3 ViL IZ.4T3 PTH Z.10 rill I I.lSl •PA -ll.ll RAP 101.01 •CC 1.SI£D

L-I TII INJ _T IMJ _ |MJ NT _ IMJ _H INJ TII _ _T TIM INJ • LAT INJ •

M.N -$7.47 t_q. 80 110.15 14 .45 IO •4 L_ 3•1_.1 -•0. 71 157 . •O

$11M.TI -iT.IS II8.R0 110.1i M.4E Z_ L_ IE •754.1 -ZO.?5 lii.Sl

9111.•1 -i?.4T lOS.Im il0.q_ 14.43 IK) 84 L5 3•1_.• -tO. TO IS# . SO

DS4 . 71 -iT.IS 118.•0 IIO.¢M_ M.4Z t3 N IE EPS4. • -tO. 7S 111.$•

_.S7 -N •44 18.N ItS. 14 71.71 E 13 tt I_E_1.0 - 31 . 14 75 .
1|0._ •i _ 19 •S_.11 _.t$

8.80441 _ -.mDM T_ -._DY BAU .Sill

IIOE 1.O41_I IRA .NlPl_ _ -.•O041 FAU .0Sl47

gO[ 8.41H_ _ .4S1_ _ 1.1_40 Flip

LAUNCX DATE 8LrP IO 1t1'0

_1_1¢ _lC

NL 190.84 _ -.GO

RP tOT.S@ LAP •.S4
I_ O?.i_lt GL Si.M

PUUEI"O¢ImTN I C CONIC

CS 41.11_ K 1.46T

LJ_¢ NINTH _ TUG
TO.18 Ill 41 1

IN.M rJ IT •

TO.I It I i

liD.O• O • 11

llO.OO 131 II II

Ol_l_ _TIN

R.N 11M -.liST TC3 -.IN _ .$4103

• .0iN Ilia ._ RC] -.SOS4 FAU .Ollt_l

I.Y_ _ .•NO FCI -.SRE_ IMP !0431

80[ !.11411 IINA .4411'! KS S.O_T• Flip -St4

117.83 104.11 SD.St Zi£? IS

NI_EEC_I_ ACCURACY

8GT _?i.S_ SDI_.S MS liT.t

RRT .IN_IMM r .IISS NTF .1_14

I_I_IO.$R_ 4718 RIS .•TSE

ti I_O_.l I lS_.I THA I_l.SS

FLIGHT T|_ 1i0.00

DIIT_ 341.•90

L(_ 3SI.M VlL, ET.SIS GAL "_l.H AZL ?l).l_l HC,A III.H NCA ISI.IS ECC

LOP 1_._ _ 341.113 GAP I.SS AZP lO0.11 TAL EIS._ TAP 14.O$ RCA

-RO.I_ Z_ 11S.17 ZAP 101.00 _8 _.SO _ 1_._ ETE _.lT ZAC

DLA N.OI RAL iSS.lt RAD l.i V(L II.TT5 PTH l. Sl VNP T.SH 0PA

L-I TI_ XNJ _T INJ _ INJ RT _ I_ _ INJ TI_

411t.41 -tl.N IOS.OD IIS.iS IO.19 11 ti St

114t.81 -IT.S4 110.1 llS.i4 40._Mi i4 SllO
4110.41 -IT.N lii,I ItS.IS 10.3t II St Sl

_lSl.Oi -17.$4 liO.l_l 11t.14 10.38 84 I1 10

Si&l.ll -10.14 IC_.OS llSoll iS.iS i I SO

I.RS -i4.11 ill.O! 111.15 SI.IT _ •

UI_ _C, UTION ACCURACy

_T _S.T _ tiS_.0 _S 153.5

NRT .IT_l sir .•41T ITF .ISl_

8CAI 3OOS.lll_l, .IIGO RIS .OTSS

SiS LSIi.ISr_ SlO.4 TI_ _.Si

_SO. 1 - 10. _ 1•1.41

liT _lITli ACC_IIACY

• T iSlS.• M t_.i _ I_S.S

C_T ._ C_ --.1_1)• CJi -.ll_ill

illS.• NIA IS•.• ilia •.O

El.l L_.i £Ll l••.S ALF IS.l/

WIV_ DATE JAM 18 li#l

• IIS•S IRClO.T4to Vl to.•SO

iOl.l_l A_O 15S.IT Vi SS.ISl

N.i7 ETC i41.R,5 CLP-_m'.S3

_T TIN INJ • LIT |NJ !

_.S -It.Sl i_.N

I_•.O -£1 .•S 1£_1. ill

_SN.S -iS .ll iTI.SO
ll4•.l -li ,iS ll.ll

1.4 -IS.iS l.SS

i_.• -SO.it IN.to

NIT lTlllillllCll ACCURACY

IT i4•O.S M D04.4 88 $OL_.O

CRT .NDO CRS -.•ST• ¢IT -.INS

LEA liST.• _ ltlO.I llllA 4.O

ELI ildi.S _ 141.1 ALl I•.SO

LAUIKN •AT• IM[P tO 1170

N[LIO¢EMTRIC CONIC

Rb iSO.84 LAb -.00

RP iOY.Sl LAP •.$8

11¢ •S.YIT GL S@.Lql
P1L.ANETO¢ENTR 1¢ CQNIC

CI SD.00@ V_. T.40S

LNCH AZWTH LNCH TI_

14.iS 18 IS S$

ill.4• 0 L_l II

14,li II IS !1

ill.4• 0 II I1

ti.li II IS IS
1iS.it 0 !1) St

FLIGHT TIN[ lit.tO

||STANCE SSS,0N

LQt. SS•.li VL •7.480 ikL -4.73 AZL 7I.N H(A

LQP |IS.IS VP 3R.ili GAP l.ST AZP 101.110 TAL

GP -7S.$8 ZAL IlI.TI ZAP tOO.IS Lrl'l SIS.I• ZA[

IM.O$ N4A 151.19 ECC

i|l.ST TAP IT.tO _A

_.lS ETE 21.14 ZAC

DLA $7.SO RAL t40.t9 RAO •_HN).O VEL IS.ITS PTH 1.4S VHP 8.141 DPA

L-! TI_ INJ LAT INJ LONG INJ RT A_ INJ AZll4TH INJ TI_

4SSi.lS -II.Sl 11S.47 1t7.$7 Sl.Ol i• SO 30
_to0.1_ -SO.SO tOT.IS tlT._t Sl.00 i IS It

4ISSoII -SO.SO lOS.iT ill.IT SO.OI l• I _0

SlI0.N -11.!11 lO?.fl 111.341 51.00 I IS Sl
4SSS.IS -II.Sl 11S.47 ll?.S? SI.OI lO Sl 30

_'O,M -11.$1 1O7.H iI_._H; Sl.00 I •S 11
DIFF•_TIAL C.a_CT IQ_

TO( S.MSO lr_ .OIM TC• -.074 1 llA4J .S|147

R0( .YTIH; NRA .SSD@ RCS -.S443 IrAu .01904

t.OSll IlllA ._11_11 FCS -.SI•R Blip t4•0

I10[ S.lrSl4 liRA .lSDm K• ,TSTO FLIp -414

1.111 DATE _ •0 lifo

_l_IC _XC

In. ISO._ _ -.00

RID t07._ LAP $._

N¢ iOJ._ _ I0.40

P_U_TOC_ i¢ _lC

CS ill._ilt Viii. O.DOI

I._ i_ I TIN[

lO.IHI 11 tip II

lto,il I 11 iS
SO.O_ to _ t

llO.ii I 11 IS
SI.SO l• II Ill

ltO,li ili IS

NID-.C(XIRI[ E]_CUTICN ACCURACY
SGT L_9.4 _ IM7.1 IMi_ II_.S

RRT .TESS ml r .IN)O_ RTF .ltli
I S141.1 I_ .liST llS .9711

8GI _O_.l VII S70.I THA 14.41

Fl.lrd_r ill i_.l

011TANC[ SSllt. lOT

• Sg.lll VIL. IT,44t GAl. 4.5l I TS.SO 141CA liT,IT _ 130,!_ lCC

LOP 111.07 Vii SDl.ll_ GAp i.N AZff 10_.11 TAIL ill.iT TAP 11,34 RCA

GP -TT.IT ZAL lOT.S| ZAP 90.83 k"TR _.N _ OS.77 ETE IKm.OY ZAC

lq.A 40.40 p_ 14S.13 lIND OSOI.4 _ 14.114 PTH i.$i VHP IO.IMMI DllA

L-I Ill Ili _T Xti I Ili IT I Ili I Ili ill
4S0@._4 -II.M I04._ 1_1.0_ Sl.lrs 1• 51 4

_Ul.74 -14.OS 10_.00 II,OI SI.T£ I 5 SO

4SO_.S4 -14.041 i04.1_ I_.0S S1.T_ 1• _MI 4

3_A4.74 -14.OS 100.08 IS•.OI SI.?E l S 30

4SO_.S4 -14.04 L_4.1_ 1341.03 Sl.7_J 10 34 4

WM4.T4 -l/.0S 10@.i II.01 Sl.7£ ! S 30
DI_IAL. _T_

--_$ _ ._ _ -.1141 F_ .Oils

t.lHT IrRA .DElhi FCS -.1S_41 Illl I •074

4.8071 MA .TIlil IICS .4SS? FSP -SL_

ARRIVAL DATE JAN tO t|Y!

• IOSTS l_ll.OSlO VI tO.ill

tM.II AIO lil.Sl Vl 3S.ill

ll.Sl ITC Ill.iS CLI-I_O.li

-_6.•4 RAP 140.07 •CC 1.1)0_O

leo CIT TIN INJ I LAT INJ • LONG

S754.1 -tO.l• 1•4.79

ERI_.S -tO.It lOl,•#

SII4.I -tO.Of llNl. Yl

lllO,S -tO.•l I•l.•l

3TS4.I -tO.l• lll.7i

L'_*O.S -tO.it IOl.ll

_IT _llTI_ ACCURACY

ST P_4.$ M I_S.S IS I_S.•

CRT JHMI$ CR• -._HlO CIT -.l_G4

L•A _H)SO.•N@A liT.• IDA 3.1

ELI 2_.S EL_ ISi.4 ALF 1£.10

MII)"CIXIRI[Irw'¢UTIOM AC_

IMiT _Sl.18111 _T.S _3 IM.O

• lSlS I_ .SiN R_ .OTTS

I _lll.il .IRIS RIS .lit4

_GI SIll.O I G! Sll_.l 1"HA 1.4i

ANNIVAL DATE JAM tO 1•71

.IRIS4 INCli.4tIT Vl tO.IS•

ICE.IS AFO iS•.•4 Vl 3S.III
tO.•7 ETC I_S.07 CLP-144.$4

_S.SS RAP I•7.SG ECC l._S4

_T TIN INJ • LAT INJ l_

N.4 -lO.|i IN.O•

_.7 -11.01 SOl.iT

1.4 -ll.II II.Cl

I_144.7 -lO.•l lOS.l?

_H_,4 -il.l• 2•R.OI

lti44.T -ll.ll IO1.1_

C_IJlT DLrTENNINATI*T_N ACCURACY

ST 301_.0 N IN.Y •8 fl$.4

CRT -.llff•CR• .iSiS CST -.ltlW•

LSA SZSO.? _ ST•.! SSA £.O

ELI _OIS,• ELi 114.1 ALl lll.lO

1TIT



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH •ATE $EP t• 1970

I(LIOCENTRIC C_IIC

RL 159.|4 LAL -.00

RP 10T.63 LAP 3.30

RC 104.350 6L 4S.41

PLANETOC(NTRIC ¢0NIC

¢1 151.174 K 11.S49

INCH AZNTH UiCH TIN[
ST.•7 19 53 tO

U_.95 1 4i 14

57.07 le 53 $o
IL_.DS 1 46 14

97.07 18 55 80

1Z2.93 I 44 14

FLIGHT TIRE l|l.OO ARRIVAL DATE JAN 24 1971

LOL 5SS.IE VL t7.408 6AL

LOP IH.St VP 38.088 GAP

GP -81.$4 ZAL !08.71 ZAP

OISTANCE 515,179

-6.34 AZL 17._ HCA 171.04 _4A 130.69 ECC .1RSZS INC£2.5E•£ Vl 29.45|

3.29 AZP 112.07 TAL 810.|7 TAP 21.51RCA 106.49 APO 154.90 VE $S.211

94.16 [TJ £70.14 ZA£ 07.04 [T[ 145.01ZAC 15.48 £TC £01.97 CLF-178.43

DLA 42.34 RAL 210.79 RAD •170.4 V[L 15.940 PTH E.92 VICP 14.347 OPA -4£.0? RAP 114.91 [CC 5.1|50

b-i TIN( INJ I.AT |NJ _ ENJ RT A•C [NJ AZNTH INJ TIN[ P• CST TIN INJ £ LAT INJ £ LONG
4449.31 -5.75 tSt.N 14J.•S 49.15 15 SO S• 4049.• -14.Re E07.17

5580.1_ -9.75 110.94 144.19 49.14 E 41 35 27£0.7 -14.90 105.18

4049.81 -•.79 £1£.N 149.95 4•.54 19 90 SO 4049.• -14.•• £07.17

5520.$4 -•.75 110.94 149.94 40.5• 2 41 35 2720.7 -14.•• 105.18

4549.$1 -9.79 112.9• 149.45 49.14 19 50 10 4040.• -14.•• E07.17

$5£0.64 -9.?5 110.1M 149.94 4•.34 2 41 55 27L_D.7 -14.09 105.19

DIFFERENTIAL COItlECTION$

TOt S.8405 TRA 1.9L_8 TC5 -.1913 •AU .8915

RDG-2.0588 IIIItA .51042C5 .0077 FAU .00407

1.9&10 IrRA .41_5 FC5 -.0305 BDP 10108

R.4957 lima 1._lOS BC5 .1935 FIP -244

LAUNCH •ATE IM[P tO 1970

N[LIOCENTIqlC C_NIC

RL ISO.14 LAL -.00

RP 197.95 LAP 3.58

RC 104.084 _ 94.91

PLANETOCI_4TR IC CCNIC
C5 885.005 _L 19.•48

LNC_ AZNTH LNCH TIME
$0.40 10 4 I_

191.52 2 5 13

50.40 19 4 88

lEt.DR 2 S 15

50.40 19 4

121.52 • I 13

NID-COURW[ EXECUTION ACCURACY ORBIT DETF.JUqINATION ACCURACY
SGT 3054.• 8GR 14Z3.1 8G5 75.1 ST L_O0.O SR 1409.7 8• •7•.5

NNT -,M_._ _ -,051• 9TF .IH)57 CRT -.•$05 CR8 .945d C•T -.gt)94

9_HI9,1 lid -.1474 915 -.9•59 LSA 5570.0 NDA 180.4 $•A 1.9

IG1 55_0.S _ 174.• THA lS•.14 EL1 322•.7 EL2 171.4 ALF 154.£•

FLIGHT TIN[ 120.00 ARRIVAL DATE JAN _l 1•71

DISTANCE 570.941

L_L 556.62 VL 27.570 GAL -4.01) AZL 54.18 HCA

bOP 171.59 VP _,055 GAP 5.12 AZP 1L_,97 TAL

GP -78.•8 ZAL 94.2• ZAP I)5.87 [T• 1_1._.25 ZN[

173.92 8NA 150.41 ECC .18490 1NC55.9251 Vl R9.859

L_08.99 TAP _.91 RCA 10•.55 APO 114.10 V2 55.t•£

77.41 ETE 157.82 ZAC 4.7• ETC 101.09 CLP 1L_.04

DLA 41.37 RAL 257.05 RAD 4371.7 VEL £0.257 PTH 5.1S _ |I.L_E OPA -54.74 RAP 103.37 [CO 9.•905

L-1 TIME INJ _AT |NJ _ |NJ RT A_C 1NJ AZNTH INJ TEl_ PO CST TIM |NJ t bAT INJ _ LONG
4732.55 -4.15 E17.04 194._1 48.81 20 25 34 4152.S -9.4• 811.59

5419.42 -4.15 117.1_ 194.23 48.81 3 2 SG _8S4.4 -•.47 112.24

47S2,55 -4.25 217.04 194.£4 49.81 tO 23 _4 411E.S -•.4• 211.38

345e.42 -4.15 117.9_ 194.23 48.81 5 2 SO £$54.4 -9.47 112.24

47_2.S_ -4.tS 217.04 1_._4 48.81 _0 23 34 4152.5 -9.4• 211.58

3459.42 -4.15 117.9_ 194.83 48.81 5 2 SO 2814.4 -•.47 111.24

ORBIT DETERNINATION ACCURACY

ST 1250.• M t_45.0 •S 1112.•

CRT -.9904 at• .9977 CST -.9979

LSA 5984.5 148A I•S.I •SA 1.•

EL1 3196.4 ELE 159.1 ALF 112.97

TOE 5.5077 TNA 8.0007 TC5 -.0005 BAU .5524

NDI[-I.4511 811-1.7017 NC5 °.04J72 FAU-.00•_O

1.7194 FT_A .4447 FC5 .0191 |5P 10202

IK_ •.5405 liRA 2.$415 BC5 .0472 Flip -190

NI_ [vlrCUTION ACCURACY

$GT 111_.7 8DR _OS•.S 8G3 58.1

RItT -.DL_ IWF -.9401RTF .9904

80_ 5415.4 IU_ -.1_04 R15 -.9915

801 3374.1 IW_ 514.• THA 11S.58

LAUNCH DATE SEP t• 1•TO

NELIOCENTRIC CONIC

RL 150.14 LAL -.••

RP 197.69 LAP 5.55

RC 100.$04 6L 54.••

PLANETOCENTRIC CONIC

C5 957.59_ VHL E•.Ee9

L_CH AZNTH LNCH TIN[

75.87 20 59 15

104.75 • 14 14

75.17 20 59 15

1O4.T5 • 54 _4

t1•.00 5 7 40

110,00 t5 45 •

FLIGHT TIN( 150.00 ARRIVAL DATE JAN 28 1971

DISTANCE 574.075

LO_ 551.22 VL 27.550 GAL -5.?0 AZL 25.37 HCA 17_.18 5MA 150.15 ECC .18508 INC41.8515 Vl 22.858

LOP 174.81VP 50.014 GAP 5.S4 AZP 1S1.58 TAL 107.18 TAP 15.57 RCA 104,51 APO 15_,•_ v2 55.193

GP -41._1ZAL 94.58 ZAP 95.37 [T5 143.14 ZA[ 59.97 [TE 110.44 ZAC 14.E1 [TC 278.74 CLP 97.42

DLA 51.44 RAL 142.58 RAO 4STE,D VEL 51.187 PTH 3.47 VHP 57,505 DPA -38.51RA9 95.05 Ecc15.1157

L-I TIN[ |NJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ T_N[ PO CST TIN INJ 2 LAT INJ 2 LONG

4198.54 -.OR 199.28 172.50 52.55 22 15 EE 5998,5 -4.24 192.87

3880.51 -.04 144.40 172.50 18.54 1 S• 10 512_.5 -4.25 157.99

4594,34 -.06 159.28 172,10 S0.S0 22 1_ 22 3•94.5 -4.24 192.97

3811.51 -.04 144.40 172.S0 $8.56 1 18 10 5EEI,S -4.15 137.99

5411,95 -11.67 1_0.00 179.77 57.64 4 4 55 2815.0 -15.85 113.40

40_9.90 11.17 152o94 191.2_ 57._1 24 52 18 _429.• 7._1 148._7
DIFFERENTIAL CORRIECTI(:N9

TOE-t.ESTt TRA 1.4717 TC5 -.0498 BAU 2.5749
RD-13.5549 I_A-S.9455 RC5 -._011FAU-.03714

FOE t.5819 FRA 1.2489 FC3 .0579 BSP 95_D

B0115.1440 BRA 5.8709 BC5 ._071 FSP -159

LAUNCH DATE 8(P tO 1970

_L IOCENTRIC CONIC

RL ISO.24 LAL -.00

RIP 107.71 LAP 5.5|

RC 111.194 G_ -91.4t

PLANETOCENTR 1C CONIC

C5 904.504 _ 31.440

LNCH AZm INCH TIN[

17.25 4 14 35

152.77 15 S S9

17.25 4 14 5S

151_. 77 lS S _$

17.15 4 14 35

194.77 15 S

NID-COURDI[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 929.t SCAt 5149.S 503 $1.0 ST 453.2 SH 2641.5 SS 1527.2

R_T .5557 _ -.994_ RTF -.4497 CRT .9500 CR5 .$995 CST .9181

SG6 3111.5 RE5 -.0919 913 -.9955 LSA 5080.S NSA 173.3 8SA 1.7

SGI 5157.• SG2 S£8.2 THA 85.75 EL1 2675.9 EL2 145.8 ALF 60.S0

PLIGHT TII4[ 152.00 ARRIVAL DATE JAN 30 1971

DISTANCE _.591

LOL 559.4£ VL 27.294 GAL -G._ AZL lS•.83 HCA 183.62 •HA 129.85 ECC .19194 INC$$.0295 Vl 29.458

LOP 178.09 VP 37.977 GAP 5.10 AZP L_.21 TAIL. L_9.09 TAP 52.71 RCA 104.94 APO 154.?5 V2 55.184
GP 19.07 ZAL 94.94 ZAP 94.51 ETS 175.83 ZA( 63.67 ETE 250.55 ZAC 136.22 [TC 274.81 CLP •8.79

DIFFLrRIENTIAL COIN_¢TION8

TOE 5.1911 _ .0410 TC9 -,0898 BAU £.0151

RD-14.4499 I_A .4514 RC9 ,2018 FAU-.04408

irDE-9.0910 _RA .1055 FC9 .OBOe B_ e49T

• 0(15.4010 MA .77E4 •C5 .L_O$ FSP -163

DLA -74.89 RAL _45.40 RAO •579.0 VI[L 33.314 PTH 5.10 VHP 40.733 DPA 85.$2 RAP 95.77 ECC17.£645
L-1 TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ R LONG

2450.16 -.57 $0.91 193.48 1•4.89 4 SS 25 t810.2 7.55 79.27

• 1'0.55 -.59 2•S.12 155.51 1•4.•9 lS _7 10 70.$ 7.55 285.44

2450,16 -.57 80.95 155,49 154.89 4 SS 25 1850.2 7.55 79.27

iTO.SI -.59 28S.1£ 155.51 1¢14.89 15 17 10 70.i 7.5i 285.44

£450.15 -.57 80.95 115.48 1¢M.09 4 95 25 1850.2 7.55 79.17

• ?O,5R -,_• 2•5,12 155,51 154.$9 15 17 10 70.$ 7.5• 205.44

0_91T _T[I_4INATION ACCURACY

57 1027.9 M L_54,$ 68 1078.2

CRT -.9855 CR$-I.(X)O0 CST .•DSS

LSA 5447.5 NSA 155.0 6$A 2.5

EL1 2823.6 ELE 158.0 ALF 111.12

MID-COURSE [X[CUTICH ACCURACY

8GT 1_49.0 _A_ L_IIM.O 803 55.2

RRT -.8_01 Rltl r ._$110 RTF -.8790

5191_.| II_$ -.041_il fl15 .$954

801 5147.• 602 551.0 THA 111.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE $EP 80 SIT•

HELIOCENTRIC ¢_IIC

RL 150.R4 LAL -.00

lip lOT.Y4 LAP ].8O

RC 113.466 64. -tL3.R•

PLAHETOCENTN i C CONIC

C5 305.78T Wit. S•.489

LIACN AZNTH LNCH TRIG
SO.lO 0 St •

lqm.40 iS 49 45
10.00 O U •

100.40 11 40 4D

10.00 0 _ •

IO0.40 11 49 45

FLIGHT TIN[ 134.00 ARR|VAL DATE FEB I 19T1

DISTANCE $01.410

LQL $S•.Dt VL 2•.846 GAL -|.kl AZL 1£S.19 HCA 10S.70 8NA t9t.lt [(¢ .SilSJ INClI.IIlO VS tl.lSl

LQP IOl.tR VP 37.R37 GAP S.O7 AZP $4.R4 TAL 907.1• TAP _.1_ RCA 104.R9 APO 154.11 V£ 3S.174

GP •5.91 ZAL 97.T0 ZAP 97.97 [78 IS•.I_ ZAE 8).08 [TE 239.41 ZAC |54.£t ETC IHI4.ER CLP SEA.T4

OLA -RO.RORAL 190.91 RAD I571.7 VEI. EO.IHiS PTH 3.17 VtOP 1_.940 DRA 7R.£4 RAP Z4D.$S ECC J.03tS

b-I TIRE |NJ LAT |NJ LGNG INJ RT ARC |NJ AZNTH |NJ TINE PO C$T TIN INJ E LAT INJ 2 lONG

8sqlA.0Q 9.77 R$.$4 N.95 170.U I 11 35 ST•R.O 13.06 m.SR

NN.O0 5.77 t$9.11 OR.18 tN._ 13 t? tt StST.O iS.l• ESO.tO

81Nm.lm $.7• 83.$4 fl.95 170._ I 11 3S STWJ.O 19.a• I_.¢_

SOS•.Im 5.77 259.11 N.J8 170.1_ 13 tT I_ SeST.O 13._J E98.11

81HI8.0t S.?O 03.$4 N.OS 170.03 t 11 3S 17R9.0 13._ 8_.Ot

SOS•.•0 1.77 tSO.tt 09.94 IYO.OS 13 17 I_ _17.0 13.H t58.19
DIFFE_JniAL _TICNI

T0(-1.45S3 111A .0519 TC3 -.0157 BAU .4830

RO(-•.DRS•RRA-E.435OItC_ .1171FAU-.O04SO

FDE-I.41HI• _ -.LqlAOFCS .OSZYBIIP 111t5

ImE •.@]14 BRA 1.4_401M_ .S|89FRP -197

LAUNCH DATE _ I_O 11570

NEL iOCIDIll IC C_NIC

RL 150.84 LAL -.00
RP 107.7? LAP $.1_

RC 119.Y_O SL -4•&.ST

PLAN[TG(EN1111C CONIC

C3 1S1.018 VHL 11.479

A,TMTH iNCH T|_
S4.t$ _ SS 0

179.07 1t 044

14.15 I_ Sm 0

Ill.J• St 044

14.19 I_ 99 0

179.07 JJ 044

NID-GOtJItRE rvfCUTION ACCUIACY CII_IT DETENNINATION ACCURACY

9_T 48_.0 _ 90Lrr.O _ It.S ST 471.4 M 2300.1 88 IOts.o

lit .SEN lllIF .9054 RTF .4847 CRT .8960 CRR -.1_77 CST -.RL_•
Sl;SO.3 I_S -.SOLO R19 .9941 LSA 995S.0 NRA I_O.• 84A 1.5

8G1 $431.9 J68 444.9 THA iT.00 ELI L'J47.O ELt 1_5.1 ALF TR.S£

FLIGHT TIME 1_¢J._0 /dIIVAL 0ATE FEB 3 1971

DIBTANCE _7.117

LGL5S_._ VL L_r.90t GAL -9.SS AZL II£._OHCA 188.59 M4A 11_.£5 ECC .18917 INC£9.50_4 VS LS.JS8

LOP SM.S9 VP ST.IIO_ GAP 9.L_ AZP •7.1_ TAL£O$.•9 TAP 34._PRCA J04.•OAPO 1S3.70 V£ 3S.1_4
GP 7•.40 ZAL $01.04 ZAP 10_.47 LrT8 94.S0 ZA( 93.4S ETE ITT.S4 ZAC S•|.RS ETC _.78 CLP 1_1_.01

DLA -TT.S•RAL 180.34 RAD JSTO.4 VEL 15.904 PTH 9.71 VHP 19.19_ DPA Ikl.B•RAP _47.715

L-I TIN[ INJ LAT INJ _ XNJ RT ARC INJ AZNTH INJ TII_ leo CJJT TIN INJ 9 LAT

_.RO S4.N 80.00 97.11 117.19 _4 M 14 1_$9.9 _P.IS

97_1.91 _4._ 959.0_ IT.t4 117.19 19 H 1• 9191.S I_.10

1_99.90 14._0 O0.O_ D7,19 197.19 _4 30 14 IO)3,R I_.1S
9731.51 14.97 9SO.O_ IT.t4 117.19 19 M il |191.S 12.10

I_S�.RO 14._J 80.1_ 97.19 107.11 14 N 14 1J39.9 I_.1S

$791.91 14.34 E$J.O0 87.14 197.19 19 H 19 $191.5 I_.17
DI_iAL _CTIQN8

711-9.1749 lqlA-S._ TCS -.1509 BAU .9707

-.8749 W -.541_ _ -.0301 FAU .OOROS

FIDE -.9914 FRA -.3335 FC9 0.0749 Blip 11970
BO£ $.184_ BRA S.4D_ 8C9 .IS98 FDP -£53

NID-COUItR[ EvnrcuTION ACCURACY

KT I510.9 Nt 1917.1 84;9 11.R

IT .1_80 NI_ .mOO RTF ._J4R

I_J 98_t.9 m -._.4 RE9 .9054

861 9T1_.9 _ SIM.I TIM 1_.95

(CC 9.1441

INJ £LONG

TO.DO

£S?._O

79._0

957._0

78._0

tST.O0

ON_ITDETEm4INATION ACCURACY

8T 1041.S IIR 479.1 9J W.3

CRT .7_i4 Cite -.g•0_ CST -.9949

LSA 1998.9 NRA SL_.S SSA 1.8

ELS SetS.9 _ 914.3 ALl = 11.03

LAUNCH DATE W[P tO ID70 FLIGHT TIN[ 13D.00 ARRIVAL DATE FED S 19T1

HELIOCENTRIC CONIC

RL 1S0.|4 LAL -.00

lip 10T.00 LAP 3.1R

RC 118.003 St. -'40.39

Pt.AHETOCENTI| IC CONIC

C3 T8.1_0 _ R.$49

LNC.N AZNTH LNCH TIN(

IT.D0 0 30 91
1_t.80 11 19 93

1•.80 0 30 51

I58.80 11 19 33

17.00 O 30 Sl
101.80 St 15 33

DI_TIA_ CGRI_CT IGN_

TOE-t. SgGO 11tA-I. $$4T

lie .gL_O m .01DO

FOE-I.04•• FItA -.339•

80( t.73R4 liRA 1.9547

DlSTANC[ 40E.9•4

LOL 359.69 VL E•.I3R GAL -S.38 AZL 103.97 HCA 191.S? $14A

LOP lOT.?• VP 37.DS4 GAP $.50 AZP ?4.94 TAL L_4.34 TAP
GP T_.D9 ZAL 104.08 ZAP 107.33 ETS 09.N ZN[ 100.30 ETE

TC3 -.$4S7 BAt/ .3381

RC3 .0793 FAU .011_1

FC3 -.1_79 BRP 11_53

K3 .3915 FSP -334

lED.DR ECC .IDDED INCIS.RO04 Vl L'9.0S8

33.91 RCA 104.S4 APO 133.33 V£ 33.153

131.15 ZAC 1OR.OR ETC 91R.T1 CLP-IOS.E3

LAU#CH OA1T I_P 10 191'O

DLA -74.39 RAL 1RT.09 RAD 6369.4 VEL 13.741 PTH 9.54 VHP 11.308 DPA SD.30 RAP _4S.S£ [CC £.£011_

L-| TIN[ INJ LAT |NJ LONG INJ liT AK INJ AZNTH |NJ TXN( IS• CRT TIN |NJ 9 LAT |NJ £ LGNG

EIOO.RO 1_.41 73.41 _0.3R 103.07 1 3 39 lSO0.R _0,04 73.14

S611._5 81.41 998.05 N.41 1_.08 1£ 59 97 5011.6 30.05 £SS.T9

tlO0.N 1_.41 73.41 90.39 193.08 1 S 3 I* 1300.9 N.04 79.14

SQlS._ _'.4R 938.05 90.41 193.M 19 33 I_• S011.• 30.03 £99.79

EIO0.O0 1_.41 73.41 g0.37 l_q.O_ 1 3 3R 1300.9 30.04 73.14

3Rl1.@3 _P.4R 9S9.05 90.41 193.08 19 33 97 S011.• 30.03 £$9.79

NXD-COURR( EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT _HI19.1 I_R 940.£ 8G3 103.0 ST 9013.0 M 0;_3.O 88 •40.S

NRT -.9504 RRF -.7008 RTF .9741 CRT -.O••t CR• .1440 COT -.0_1

8_B _N_d.l _ .1819 R19 -.g_4 LSA _17.9 145A 303.• 88A £.0

8G1 31_.8.9 _ 3_.1 THA 174.73 EL1 EO_•.3 [L_ L_0.1 ALF IG4.S£

14EL IOCI[NTN IC CONIC

NL IS0.14 LAL -.00

RP 107.04 LAP 9.C_

RC 180.£71 GL -_.47

PLANETOCENTRI C C_NIC

C9 47.3•3 _ i._
t.NCH AZNTH t.NCH TII_

£1.40 I 13 54

138.St 11 47 91

tS.40 I 13 N

150.3R 11 47 91

81.SO I 19 54

130.31 11 47 L_

FLIGHT TIN( 140.00 ARRIVAL DATE FEB • 1071

DIRTANC_40•.NT

LGL 35•.58 V_ L_.119 GAL -3.13 AZL 1_.9714CA 11M.70 M4A 1_0._4 ECC .18941 INCIE.L'q_• Vl _9.090

I_P 190.911 VP 3•.lit GAP 5.71 AZP 78.19 TAL 903.01 TAP 37.•R RCA 104093 APO 133.03 VE 35.141
GP I_.R4 ZAL 11_.4R ZAP 119._4 LrT9 SO,IO ZAI[ 1OR.R1 [1"1[ 143.00 ZAC ISO.SR ETC L_30.3• CLP-IST._I

D_A -71.Lq) RAL 195.01 RAID 95414.D V_L 18.1HN) PTH 9.37 VHP 9.477 DPA 4R.13 RAP £43.70

L-X T|NE |NJ LAT |NJ L_NG XNJ RT ARC ZNJ AZNTH INJ T|N( PO CRT TIN XNJ £ LAT

SNY.N N._ CH_,M H.M 150.44 I 4641 1587.3 _.09

3314.@9 N.71 £S•,_4 9S.O0 190.44 13 10 1D 4914.7 37.10

1N7._8 18.'/'0 N.R4 93.1M 190.44 I 4641 1_87.3 _.0_

99|4._ 98.71 9S•._A I_J.08 157.44 19 IR 1• 4R14.7 _•.10

IN•.N N.70 H.84 QS.M 1_J.44 I 4741 1_87.3 34.09

35t4.i3 98.71 E57._4 J_J.Og IS8.44 19 19 10 4014.7 34.10
DIFFENF_TIAL _iGN8

TOE-£.45_ TItA-S.I_O_ TCS-I._ BAt/ ._J•_

NDE 1.01110 NNA .1Lq_ RC_ .1419 FAU .0_701

IrDE-l.llm FRA -.5493 FC9 -.41r_s Imp 1Lq748

DO( 8.DtOS lIRA 8.8043 K9 1.09_0 FSP -493

NI_ EXECUTION ACCURACY

8GT _91._ 8Gn 970.1 8473 181J.1

lit -.O_JO IF -.0380 RTF .IHJ•9

8GB 40_.9 I_ .9197 R13 -.97_

_1 4093,7 _9 591.9 THA 1¢W._0

ECC 1.7790

INJ £ LONG

041,. 09

£93.03

¢17.03

£$3.09

E4.•3
£53.03

CRSIT DETI[IB41NATION ACCURACy

ST 1_13.8 8R 954.£ 88 R38.0

i_T -.0_03 OR9 .H91 COT -.N36

LDA 9309.1 N_A 90R.D OOA 5.4

IrLl E3S6.O Ei._ £40.0 ALF 159.6£
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JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DAT• S•P •O 1970 FLIGHT TIN£ 142.00 ARRIVAL DATE F•B i 1971

tA_LIOCENT81C CONIC

RL 110.94 LAL -.00

DP 107.87 LAP 5.00

K 111.131 GL -$t.ll

PLANETOC[NTRIC CQNIC

Ci 14.09] VWL S.lAI

LNCH AZNTH LNCH TIN(

15.80 I 14 11

114.10 11 11 O

ll.lO 1 14 11

154.80 11 It 0

tS.EO I 14 11

154.00 It it 0

DIFFEN[NT I AL C_IIRECT 1CN8

TOE-t.8888 TRA-I.0403 TCS-I.STt5 BAU .7385

RDE .D906 mA .IIDQ RED .3807 FAU .03_10

FOE-I.IM7 I_A -.SLOE FCS -.8S38 BSP 1895t

ROE 8.41OO BRA 1.0471 ICE t.llO8 FSP -S04

DISTANCE 414.842
L_ $5l.l• YL •7.047 GAb -4.87 AZL 99.8S NCA 197.84 GHA 128.33 [¢{ .19011 INC 9.8,178 Vl ZD.ISR

LOP 194.21 VP $7.718 GAP I.OI AZP IO.II TAL 101.18 TAP 8i.Sl RCA 103.94 APO 18£.78 V• 3S.180

GP S9.88 ZAL lOl.lT ZAP liT.O• ET8 St,Ol ZA[ 110.15 ETE 144.18 ZAC 15S.t4 •TC •88.75 CLP-1SS.OS

DLA -17.ll RAL IOi,O0 IAO I|lil.8 V[L It.ill PTH

L*l TINE ZNJ LAT

1804.09 83.14

$448.00 $8.14

lD04.G8 85.14

$448.00 $8,14

1894.01 88,14

1441.00 8844

• .21 VHP I.ESS DPA 49.79 RAP 94£.!7 •CC 1.5611

INJ L_NG |NJ RT AEC INJ AZNTH INJ TIME I_ CIT TIM INJ • LAT INJ £ LON6

68.88 91.69 1S8.41 2 25 SO 1294.0 40.£1 19.40

tS_,ll9 11,70 133,41 13 4• 42 484•,D 40,•1 249.T$

03.111 II.ll IS•.41 • 21 SO 1294.0 40.21 59.40

• S3.N 90.70 |53,41 18 42 49 4842.D 40.E1 E4D.T$

13.118 le.ll 153.41 • 95 10 1914.0 40.91 59.40

tS3.DI 11.70 153.41 13 49 49 484•.0 40.£1 249.73

NID-COURSIE EXECUTION.ACCURACY ORBIT DETEJU41NATION ACCURACY

IGT 4013.8 I_l IOI7.9 8G3 154.8 IT 9395.• M 918.8 S8 905.0

lilRT -.1711 Illll r -.llllllO RTF .i574 CRT -.JEll CllS ,8D51 CDT -.DIED

888 41S3.8 RM .K R18 -.9_6 LIA 2707.6 148A 94•.5 IDA 4.3

IGI 4111.9 IGI SOI.O THA 114.8D EL1 •554.8 EL• 915.5 ALF 15D.47

LAUNCH DATE ll[P 11D 1970 FLIGHT TIN• 144.00 NIRIVAL DATE FEB 11 1971

HELIOCENTRIC C_NIC
RL IS0.14 hAL -.00

RP 107.91 _ t.I1

RC 114.71t GL -47.99

PLANETOCENTRIC CONIC

C8 L_._D _ 5.185

LJAOI AZNTH LNCH TIME

II.DO • 81L_

151.11 11 89 51

II.ll • 81 97

151.11 It 31 31
£I.DD • 81 17

151.11 II II 14

DIF]r[NIJ_IAL COmI[CTIONI
TO[-I.IIII 1RA -.lU| TCE-Iolllt IAU .7111

ND[ .lOG BI_ .0084 RC8 .|104 FAU .O3_17

FD[-I.IIAI IrRA -.IDOl FC8-1.1711 ILgP 18117

IO[ lollll IliA .18TILE8 I,llll FIP -571

DISTANCE 410,791
856.tl VL 97.0|0 GAL -4.61 AZL 91.14 HCA Z01.01 _A 198.02 ECC .19074 INC 8.1882 Vl ZD.4SD

LOP 197.44 VP 37.724 GAP 8.1t AZP I_,40 TA_ 900,83 TAP 42.34 RCA 108.8G APO 1§E.44 V• 35.118

IP 54.59 ZAL 101.97 ZAP 121.$5 9T8 54.3S Z_J[ 113.75 ET[ 145.04 ZAC 131.48 •TC _44.28 CLP-154._4

D_ -M.I8 IU_ 911.93 IL_ ISEI.I VEL 19.1SS PTH 9.18 VHP 7.483 DPA _.98 RAP 941.88 •CC 1.45_9

L-I TIN[ INJ LAT INJ LGNG INJ RT A_C INJ AZWTH INJ TIME PO CDT TIN INJ • LAT INJ • LONG

1817.33 34.01 37.11 101.25 148.17 3 I 44 1917.8 4E.D9 51.92
S_418.87 811.OI 931.13 101.18 148.97 14 E _ 4709.8 4£.8D •44.53

1817.81 31.01 57.11 lOl,tS 148.27 8 1 44 1917.5 49.89 51.92
3_.87 _1.01 9Sl.l_ lOl._ 148.97 14 £ L_ 4789.9 4£.89 R48.33

1817.35 _1.01 |7.11 IOI.IS 148.97 8 1 44 1917.3 4•.ll 51.D•

3_11.87 _l.01 l_l.l_ IOI.II 148.97 14 • _ 4781.9 49.18 241.33

NID-C_/IN[ EXECUTION ACCURACY ORBIT DETEANINATION ACCURACV

8GT 4010.0 lIM 1034.8 888 177.1 8T 951£.$ M 1108.8 Si 955.5

• IT -.llYl I -.8718 RTF .1§04 CRT -.975D CR8 .liT9 C$T -.9872

I 4_.3 RI_ .9398 RID -.857_ LDA •8_.1 N_A tl$.l llA 5.3
IGI 411t._ IG! 477.4 TIAA 1t4.81 EL1 9DI3.1 EL• 1DD,S ALF llO.S8

LAUNCH DATE DEP tO 1970 FLIGHT TZME 141.00 ARRIVAL DATE FEB 13 1971

HELIOCENTRIC CONIC

RL 150.84 _AL -.00

RP 107.91 _AP 8.81

RC 187,088 Gb 048,89

PLAMETOC[NTEIC CONIC

CS tl.4ll VHb 4,189

LNCH AZMTH U_H TIME
88.51 8 S _9

147.40 St 48 85

8t.51 $ S 39

147.49 18 48 85

38.51 8 3 39

147.49 12 4_ 85

DIFFERENTIAL C_I_ECT|_N_

TDE-t.0811 _I_A -.8_08 TC3-9.8978 BAU .8309
RD_ .8811 RRA .0587 RC_ .8143 FAt) .04_10

FDE-I.ItlD F_A -.lltl FC8-1.7571 BSP 13718

ROE t.1489 liRA .18L_l K8 £.8888 FSP -N

DIITANC( 421,73|
LOb 551.8• VL _1.973 GAL -4.85 AZL If,el NCA 204.10 INA 127.71 [CC .1915D INC l.lllT VI El.ill

LOP 100.II VP 87.871 GAP 1.58 AlP 83.?4 TA_ lll.tl TAP 45.11 RCA lOS.El APO 15•o17 Vt 3S.IDS

GP 48.85 ZA_ lOl.73 ZAP |t5.75 [TI S3.1S ZAE 111.§7 [T[ 148.ll ZA¢ 147.50 ETC £47.D0 CLP-iSA.4R

D_A -i1.71 RAL ElY.it RAD i$i7.8 _[L ll.J§t PTH 9.15 VHP i.8tt DPA 31.72 RAP 241.42 [CC 1.3535

L-I TIME INJ LAT INJ _ INJ RT A$C ZNJ AZNTH INJ TIME PO CIT TIN INJ • LAT INJ £ LONG
1788.08 87.17 N.R 103.15 143.£9 $ 34 St 1155.1 43.D1 44.10

5858.87 37._1 948.40 103.17 148.29 14 18 49 4754.0 45.99 £45.19

1733.M 87.67 50.21 1034§ 148.98 $ _ 5£ 1153.1 45.91 44.60

5833.87 87.18 948.40 103.17 143.99 14 1l 48 4754.0 45.D• 243.19

1738.08 87.17 50.11 105.15 |43,£8 $ 34 5_ 1153.1 48.91 _1.10

5383.87 37.11 949.40 103.17 148.19 14 II 49 4754.0 48.8• £43.1D

NIO-COURI[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 4999.8 _ 1043.5 883 189.6 ST 2598.1M 814.$ IS 941.5

RRT -.8113 RRF -.9797" RTF .94t• CRT -.87_10 C_18 .lt88 CDT -.DR74
4358.7 _ .9539 R13 -.9543 LSA 98D7.8 NEA LqDE.E IDA 6.4

_l 4833.l _ 447.S THA 187.37 EL1 2751.1 EL• 1D7.4 ALF ID1.88

LAUNCH DATE I_P tO 1970 FLIGHT TIN• 14t.00 ARRIVAL DATE FEB 15 1971

HELIOCENTRIC CGNIC

RL IS0.14 hAL -.00

RP 107.11 LAP •.70

K 11_.878 k -40.09

P_ANETOCENTR 1C CGNIC

C$ 18.tll V_ 4.1fll7

LNCH AZNTH bNCH TIME

_4.00 3 87 40
144.D0 18 4 I

• 1.00 8 87 40

144.00 18 4 I
_Hi,O0 $ 87 40

144.00 18 4 I

DISTANCE 432.873

LOL 838.81 VL 1_.998 GAb -4.07 AZL 91.87 HCA •07.39 SMA 127.40 [CC .19£88 INC 5.DS74 ¥1 _q1.650

LOP L_3.D8 Vi e 87.888 GAP 8.8_ AZF _4.79 TAL 197.58 TAP 44.98 RCA 10_.88 APe 151.91 V• 85,093
GP 45.82 ZAL 109.10 ZAP 199.81 ET8 59.49 ZAE 118.8E [TE 148.68 ZAC 143.84 ETC 950._0 CLP-155.04

OUl -Sll.ikl ILAL 1_8.48 IUlO iS47.T VDL 11.815 PTH 9.09 VHP 6.$57 DPA 97.04

b-I TIN[ INJ LAT INJ _ INJ RT A_C INJ AZNTH INJ TIN( PO CST TIM

1117.11 _1.44 44.O7 IO4.78 138.88 4 5 57 1097.9

SliO.tm 51.43 _47.31 104,ll 188.13 14 39 58 4780.7

INT.INI _1,44 44.i7 104,79 15i.i5 4 5 S7 1097.8

3_80.8t 58.45 147.31 104.81 188.83 14 39 58 4730.7

1¢HI7.88 _8.4_ 44.47 104.78 188.85 4 S ST 1097.8

3_0.11 _.45 _47.32 104.81 l_t.l§ 14 8£ 58 4780.7
O ! FYl_RIL_T I AL C_NNECT IGN8

I'D(-1.8488 71L4 -.T'Og_ TC_-3.4.q14 BAU .8338

• 9080 _ .01|| ItC5 .14,98 FAU .04100

F_[-1.11_1 IrRA -.OI41 FC3-£.1870 liP 18710

l.lTll MA .TOll 8¢8 8,5130 F8P -1_5

RAP •41.73 [CC 1.2997

INJ E LAT INJ • LONG

4_,EE 37.71
,1_.•8 240.55

44.E• 37.71

dld.El •40.55

44.EE 37.71

44.93 £40.55

ORBIT DETERNZNATION ACCURACY
8T 951H_.4 M 71HS.4 8D 912.9

CRT -.9804 CR8 .9994 ¢3T -.DOSE

LSA 985D.8 NEA 198.4 SDA 7.8

EL1 2711._ EL• 150.4 ALF 168.21

NID-CGUIU_ [XIrCUTION ACCURACY

IGT 4L_4.7 _ 971.7 8G8 919,8
RRT -.1954 _ -.1110 RTF .9495

4401.7 RL_ ,93_H_ R13 -.9479

SGI 4381.0 _ 4L_,.9 THA 188.86

1790



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCN DATE SEP tO IR?O FLIGHT TINS SSO.O0 ARRIVAL DATE FED ST IS?l

i_L |OCENTR|C CONIC

RL liD.t4 LAL -.00

IN.OS LAP t.SI

II¢ SIS.SIS GL -X.4S

PLANETOCENTRI C CONIC

C$ S$.IRI _ S.II0

LNCH AZNTH LN¢N TINS

31.31 4 t SS

140.11 1S S• IT

3D.ID 4 • IS

S40.•I Sl tR IT

11.31 • • St

140.IME SD Sl IT

DI_IAL CCItlECT|GNS

1D[-I.TIOI TRA *.IISJ YCI-4.0eSY BAU .lily

mrs .sits IRA *.OILS KS ._DSO FAU .04TIS

FD[-I.0e41 IrOA *.lIDll IrCI.-2._04 lip 14081
10( S.eSS4 IRA .SSSY K• •.1919 FIP -_JS

DIRTANC[ 431.IW

LOL SIS.St VL 11.079 GAL -S.Tl AZL 9S.07 HCA 21D.98 IRA 1£T.09 ECC .1OILS INC 5.0448 VS ED.4SO

LQP tOT.tO VP ST.UT GAP T,OQ AZP IS._ TAL tU.ST TAP 44.TI RCA tOt.St APO SIS.DR Vt IS.OlD

GP 41.49 ZAL 101.•3 ZAP 335.$2 [TI ||.Y4 ZA[ Sl0.Sl EYE IN.iS ZAC 140.55 ETC £$£.59 CLP-tS$.il

DLA -N.0$ RAL 8t8.•9 RND IHklT.• V(L 11.T1• PTH

L-I TIN( INJ LAT

tl4S.t0 3I.I$

I•SY.N N.H

S_t.lO I.•$

IllY.I l.X

l_l.10 l.ll

• IIY._ I.H

1.00 VI4P •.449 DPA t2.84 RAP 24£.t3 ECC S.£etO

INJ _ |NJ 2T ARC INJ A_ITH INJ TIRE PO CIT _IN INJ £ LAT INJ £ LONG

M.llt S01.4• 134.4• • 39 40 1041.1 4S.•O $S.34
140.W 101.44 134.4£ 14 49 14 471T.• 4S.DO R31.54

t.84 IM.4• 104.4• • •S 40 S_•.1 4S.II 31.$4

141.01 S01,44 334.42 14 45 hi 4717.• 43.90 tlI.S4
ll,84 S01.43 334.4• • 35 40 1041.1 43.80 31.54

t441.0e 101.44 134.41 14 4I 14 47ST.• 41.10 £1D.$4

N|_ _ ACCULICT NIT K_IITION ACCUIACV

8ST 4400.0 M 9044 163 21|4.t IT 84YO.I IJ _JI.• SS a48.S
aRT -.1044 IF -.SIll I_F .INS _15 -.SLIT aUl .lilt CIY -.Dell

I _.1 _ ._ ItS -._ _ 1104.1 m Ill.4 lit R.S

161 44Tll.5 I 403.Y THA IIO.IT EL1 LlYO.D ELI 134.O ALF SM.tO

LAUNCN DATE IM[P L'O IITO FLIGHT TIN[ SSI.00 MBIIVA/ DATE FEB li 19T1

HELIOCI[NTRI ¢ CGNIC

RL lID.t4 LAL -._

RID IN.IT LAP l.•3

RC 131.T40 14. -18.DB

PLA_TOCENTIt IC CONIC

CD td.lrr4 _ I._O

Lm:H AZMTH INCH TINS

SDY.II Sl IT II

41.1I • •T 4T

SOT.IS Sl £Y 14

l.ll • 17 47

SiT.IS hi IT 84

O IFTI[ItlDNT IAL CQJlIECYIM

TOE-I.Olll _ -.4?40 YCI.-4.YOI4 _ .ROll

R_ .44N mA -.OU5 RCS .YI441 irMu .04117

-.IYIY FIIA .OW/ll FCI-2.1NIIY _ |4375

IN: I.Rt44 IIP.A .ITS11 _ 4.NI trip -7tl

DISTANCE 444.911

LGL 394.4_ VL 1_4.831 GAL -3.4• AZL 04.40 14CA £Sl.YT SNA

I_P ISO.I£ VP 3Y.04t GAP 7,33 AZP 84.04 TAL tlkl.T5 TAP

AP _.SS _ 107._ _ 1_.31 _$ I1.10 _ 12|._

II•.TI [CC .$1i445 INC 4.4049 Vl II.•SI
II.SI_ RCA S01.S3 APO 191.43 VR IS.N?

1_.J4 ZAC SlY.iS 2TC t04.04 CLP-S$•.Yl

L-i TIN[ INJ LAT |NJ IJONG INJ lit AIC INJ Azwn4 INJ TIN[ PO CJJT TIM INJ £ LAT INJ £ LONG

1104.83 ]41.18 I3.]0 t08,10 130.04 S • It 1004.8 43.SS 2S.•I

gl2._ i.ll flI.I ii.21 SN.g |4 H • 47|8.9 41.St tiT.iS
t_._ l.ll _.l ti,_ S_.04 § • I S_.l 43.11 !1.4l

Sl_.l_ I.Sl _45.1 I84.13 l_._ S4 _ I 47t2.t 43.11 tiT.IS

8432._ M.tl BS,l $i,2t S_._ 34 _ I 4YSI.I 43.SI EST.Sl

IIID-.COUiI_ EXECUTION ACCURACY _I_IT DEIINATION ACCURACY

OGY _|.1 I I_.t MS I_l.O IT I_.1 M IYl.S ILl IO_.S

-.1_14 _ -.Nil _ .1377 CRT -.Nit _l .tin CIT -.I)tlS

i _.1 lid ._ I1• -.04S4 _ 2714.1 i ill.l Ilia SI.I

_t •i,I i t.I _ t_.S4 _l 25lt.1 [_ |_0.7 ALF IIS.I£

LAUigN DATE I(f !0 |lTO

_LI_KMTRI¢ CONIC

DL 150.84 LAL -._

IN.IS LAP t.ll

_T_TEIC _IC

(I ll.l _ I.Ill

LNCH AZNTH INCH TIlE

4S.89 $ I iS

15,4.15 13 •T 17

4I.DS S • Sl

SS4.1S SS IT ST

IS.IS S • IS
134.13 13 ST 17

FLIGHT TIN[ 154.00 ARRIVAL DATE FEB El IDTI

OIlY&lICE 4S0.410

LOb 354.R2 VL L_.T_4 GAL -I.SO AZL I_.8S HCA Ill.IT _ 1_.47 ECC .|Dill INC 3.8434 Vl J_I.RSl

LQP 113.33 VP 3?.41I GAP 7.II AZP II,13 TAL Ill.SO TAP 50.27 RCA 101.7R APO Ill.t2 VE $1.OS4

641 $_.14 ZAL 10_.20 ZAP 13R._0 ET8 SO.RO ZA[ Stl.l_ [TE SSI.SR ZAC 155.07 ETC £SS,RI CLP-|ST.YT

OLA -SO.It RAL t_i._ IN) •SGT.S _L 13.59S PTH 2.03 VHP •.Ill OPt tS.TS RAP _3._ (CO $.£130

L-I TIM INJ LAT INJ LONG INJ IT AIC INJ AZNTH INJ TIN[ PO CIT TIN INJ £ LAT INJ t LONG

1_.91 3T.4l _._ 110.13 1£7.87 S 3£ IS 143.5 It.DO _._

5313.3l 37.47 1_4.44 llO.L_O l£?._l l$ 5 St 4713.I 4t.Ol R_Hi.4I

SM.32 37.46 84.25 liD.JR $tY,tT S 32 SO _.S 4t.00 10.OI

SItS.SO ST.4T _4.44 riO.tO ttT.8• tS 5 32 •715.1 4E.OI tH.4i

SSi3.S2 37.4t 28.1_J ||0.1• 127o27 S 32 _ gO3.S 4E.O0 lO,OI

Sill.IS 37.47 _14.14 $10.10 117.21 15 5 It 4715.4 4£.01 t$4.40

OI_NTIAL CCmlECTIM NI_ EXECUTION ACCWIACT COIIIT DETEIININATION ACCURACY

11D(-I.SItS _ -.ISIS TC_'D.NI BAU .l_ 8GT 45N.5 _ R_L.O 843 I_G.T ST 1414.9 M 1_4.l 88 740.$

liD( .Sill liRA -.OILS I_1 .YtS4 FkU .041T4 RRT -.1tll II r -;IMO_ RTF .9_11 ClIT -.914t Clll .iS11 CST -.ITS4

-.INT FIA -1_ FC_D._S i t40_ i 40YI.• _ ._S Nil -.13_ LSA ISRS.Y _ tTS.S SIR 13.1

l.S_ _ .31 KS 3.1SOY Fip -TIT _$ _51.2 I 31.0 _ S_._ ILl _lt.l _ 307.4 A_ ll_.lt

LAUNCH DATE _ 10 |I_ FLIGI4T TIRE S_I.O0 ARRIVAL DATE FEB £3 19T1

HELIOCENTRIC C_NlC

RL liD.t4 LAL -.00

IP IN.IS LAP t.t/

RC 134.$0_ _ *ll.ll

PLA_TOCENIlIIC CONIC

C_ I£.STI K 3.410

UICH AZNTH LNCH TIN[

4D.OS S 3• ST

ISO.N S_ 49 41
49.01 S IS ST

4D.OS I •3 ST

IM.N Sl 49 4l

DIIT_ 451.m

|H,_ _ N.Y_I GAL -2.87 AZL I_._HI HCA _.1• _A 1_.1• ECC .197DS I_ 3._SR

LOP 216.1_ _P IY.4&l GAP T.N _ff IT.IS YNL Slt._4 TAP §2.O0 RCA SOt.St APO tSS.O_
_.lt Z_ S_._ ZAP 14t.1_ _2 _._ _ 1_.R9 EYE S_.£Y ZAC liE.R2 ETC £SI.S£

DI_ -441.341 _ 043.53 IIAD _T.S V_L IS.iS? PTH I.O£ _ i.t04 DPA ll'.lg RAP R44.TR
L-| TiN[ |NJ LAT |NJ L_IG |NJ RT A_C |NJ AZMTH ][NJ TIlE PO C_T TIM INJ t LIT

tSl_l.l• 11.48 13.31 112.41 12A.2T • S £1 tl_3.l 40.IT

SIll.tI 34.40 ff44.71 S12.41 11P.•.84 1S 14 L_i 47_S.R 40.11

91115.18 31.41 B._ 11t.l IB._ 15 hi _ 4_S.2 40._

t_._ 84._ _.N tll.I 114.27 • S 21 _.1 40.IT

FOE -.74Sl FRA .ltNlY FC_3.41_I W 14110

10[ 1.4SSO itA .|$1_ tiC3 S.RI_O FV -YiNI

UI_ E_CUTION _CCURACY

IGT 4414.0 IIR Tm.S lit B.8

-.e?ll IIr -.Iml RTF .9331

erdl 4YII.s Ill .1014 fll_ -._3TS
los 474S.I 161 317.5 THA IYl.I•

VI £9.458

Vt 35.041

CLP-ISI.T8

ECC 1 .tOO4
INJ R L_4G

19 .N

t34.41

IS.N

t34_ .41
IS.N

L_4J.41

GRBIT _INATION ACCURACY

IT 1_95.5 I_ SIO.l IS Ill.?

aIT -.tISO _ .DIYt CIT -.DYE0

ELI 23•3.R [L_ 94.1 ALF IIS.I?

SYtI



JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCN •ATE •EP tO |O?•

MELIOCENTRI¢ CONIC

RL tOO.t4 LAL -.00

RP 108.1• LAP t.•t

R¢ 14D.$M GL -13.79

PLAN[TQCENTRIC CQNIC

¢3 11.933 VHt. 3.394

LNCH AZRTH L_H TItlE

58,1S • S It

lET,IS 13 S£ 44

S8.15 6 S st

lET,DO 13 St 46

DE.iS 6 9 St

187.R5 13 St _S

FLIGHT T|M[ |54.00 ARRIVAL DATE FEB £5 1871

D|STANC[ 4St.11•

LQL SOS.S2 VL tQ.SO0 GAL -t.S4 AZL D|.I_CA 223.39 914A 125.94 ECC .19152 INC 2.9418 V1 tO.S58
LOP 819.94 VP 37.402 GAP $.1S AZP 87.O4 TAL 11_.32 TAP S3.?t RCA 100.87 APO 150.84 Vt 35.0_8

GP 30.21 ZAL 101.94 ZAP I&4.ZO ET8 50.01 Z_ 1£4.S4 ETE 1S7.44 ZAC 130.84 [TC t57.t3 CLP-158.40

DLA -4S.H RM. U•.C_ RAO 2§67.4 VEL $1.529 PTH t.Ol VHP i.245 DPA t.97 RAP t4S.O4 ECC 1.1898

L-1 TIN[ INJ LAT |NJ LONG |NJ RT AOC |NJ AZNTH |NJ T|ME PO COT TIN INJ t LAT INJ t LONG

1484.•0 35.29 19.1Hi 114.88 121.41 • t• 56 084.7 39.17 SO.t8

5541.48 35.30 141.33 114.89 1£1.10 15 £1 48 4741.5 39.18 £36.95

1484.68 33.19 18.64 114.88 121.61 i 19 56 884.? 39.17 10.18

$341.48 3S.30 |4S.33 114.89 181._D 15 25 48 4741.5 30.18 138.05

$44M.98 33.L_1 $•.EHI $$4,20 181.41 6 t9 S• 804.7 30.1T SO.tO

5881.48 33.30 24S.35 114.99 181,QO 15 21 48 4741.5 39.10 t36.95

DIFFERENTIAL COR_CTIONS N|D-COUROE 8X[CUTION ACCURACY QRB|T DETERNINATION ACCURACY

_D[-t.|TOt TRA -.0940 TC3-9.L_IO 2AU .9727 IGT 4782.§ I_R 741.1 8G3 839.0 ST 8147.? 8R $41.4 IS 588.8

RD( .319_ RRA -.NTt RC3 .8811 FAU .04712 RRT -.8494 RRF -.9102 flTF .9345 CRT -.9083 CR$ .9011CDT -.0441
FD( -,1_74 FRA .1504 FC$...3.1475 BOP 1SETS V4 4848.4 _ .|_NI R13 -.9564 LSA 8tS•.O NOA 145.8 $$A 18.4

tO( 1,3094 MA .11_3 BC3 9.5178 FOP -799 &G$ 4889.0 I_e 34_.9 THA 172.19 ELS 2213.7 ELt 60.2 ALF 195.97

LAUNCH DATE WEP 20 1970 FLIGHT TIN[ 190.00 ARRIVAL DATE FEB •1 t�Tt

HELIOCENTRIC C_N|C DISTANCE dNNI.011

RL 110.24 LAL -.00 L_L 359.92 VL L_i.641 GAL -2._ AZL _.ST HCA 826.55 8NA 18S.39 ECC .2001• INC t.SOT4 Vl •9.658

RP iCMI.t3 LAP 1.84 LOP 223.14 VP 37.5_ GAP 9.48 AZP I_l.t3 TAt. 188.97 TAP _S.42 RCA 100.42 APO 150.69 VE 35.014

RC 142 SO2 74. -_0.99 _P 19.17 ZAL 99.41 ZAP 144.37 [TO 49.84 ZAE 185.04 ETE 159.31 ZAC $29.11 ETC 258.04 CLP-140.81
Pt.ANETOCENTR I C C_NIC

C5 11.C_3 b_. 5.31_ DLA -45.92 RAL £S8._£ RAD 9597.4 V[L 11._10 PTH 8.00 VHP 9.29_ DPA 7.52 RAP 247.31 ECC 1.1824

L_J4 AZNTH LNCH TIRE L-1 TINt INJ LAT INJ LONG INJ RT A_C INJ AZNTH INJ T|NE PO COT TIN |NJ 2 LAT INJ t LONG

S5.39 • 34 S7 1,644.88 33.95 14.02 117.59 119.83 • 59 2 844.9 37.54 5.85

124.88 13 $9 _ S_44.1K) 13.88 _49.51 117.57 119._J_ 15 27 48 47_4.8 37.55 •38.11

91,32 O _4 97 1444.88 33.95 14.0§ 117.54 119.85 9 5• 2 844.9 37.54 5.65

1£4.88 13 58 L_ 9_4._0 33.9¢1 _6.51 117.S7 119._ 15 27 48 4764.8 3T.SS 238.11

SS._2 • 34 97 1444.84 33.•5 14.05 117.3• 11•.23 • S• 2 644.9 3?.54 S.O5

1_1._1 13 S8 I_l 5364.80 33,_ 244.51 SIT.ST 11R.L_ 15 27 49 4?64.0 37.55 •$0.1•

D/FFE/I(NT|AL CCIN_CTJOk_ N|D-COURI_ £X[CUT|ON ACCURACY CRBIT DET[RN[NATION ACCURACY

10(-1.1478 TRA .0447 TCS-•._ BAU .9955 8GT 4875.6 8DR T08.S 863 237.4 ST 1979.2 M 510.0 $S 511.1

RD( .£933 RRA -.t009 RC5 .9548 FAU .04593 RRT -.RS79 RRF -._913 RTF .9340 CRT -,••13 CRO .910S COT -.9505

FD[ -.9165 FIIA .4310 FC5-3.9888 BOP lOSS3 8Td_ 4988.9 R_3 .1889 R13 -.9356 bOA 2100.6 NSA 163.E 9SA 21.6

1.1641 MA .1104 BC5 9.7199 FOP -795 SO1 41N39.6 _ 391.2 THA 172.85 EL1 204t.9 Ebt 65.1 ALF 165.46

LAUHCH DATE OEP tO 1970 FLIGHT TIN( 14t.00 ARRIVAL DATE MAR I lt71

HELIOCENTRIC CONIC

RL 110.94 LAL -.00

RP tOO.t? LAP 1.70

RC $44.7_0 GL -$0._1

PLAM[TOCENTRIC CONIC

¢$ lO.?Di VHL _.til

LNCN AENTN LNCH T|NE

SO.St T 5 35
!11.41 14 • 14

SO.St T S 35

121.45 14 2 14

SO.St 7 5 35

111.45 14 t 14

DISTANCE 473.•45

LOL 359.42 VL 24.501 GAL -1.•5 AZL •2,£3 NCA 229.74 9MA 12_.28 EC¢ .20194 [NO t.2308 Vt Eg.4S8

LOP tt•.34 VP 37.309 GAP •.99 AZP 98.59 TAL 187.39 TAP 57.10 RCA 99.96 APO 150.55 Vt 35.001

GP t•.39 ZAL t•.94 ZAP $40.35 IT9 49.70 ZA[ 1t$.43 [T[ 190.95 ZAC 1t7.59 [TC t58.00 CLP-t81.Ot

DLA -41.32 RAL 259.64 RAO 6587.4 VEL 11.497 PTH 2.OO VHP

L-I TIRE INJ bAT INJ L_NG INJ RT AlL INJ AZNTH [NJ TIRE
1403.13 32.49 9.43 1_0.45 117.10 7 tO $8

55R|.1_ 32.49 248.30 11_.45 117.09 15 32 10

1403.13 38.48 9.43 IL_.45 117.10 7 28 58

55•9.80 12,49 240.30 IL_,45 117.09 15 32 10

1403.13 32.48 9.43 1L_D.4S 117.10 7 28 58
539S.80 32.49 _0._0 IL_,45 $17.09 15 32 10

DIFFERENTIAL C_RRECTIONS

T0(-t.021• TRA .1897 TC5-T.0054 BAU 1.0149
RDE .tT3t RRA -.111S RC5 .6253 FAU .04440

FD( -.4121 FRA .9043 FC3-3,3_0_ BOP lS84D

BO( 1.0S91 BRA ._11 9C3 7.0315 FSP -778

LAUNCN DATE 8_P L_ 1970

HELIOCENTRIC CDNIC

I_ 120.24 LA_ -.00

liP 11NI.31 LAP 1.14

R¢ 149.888 rd. -IS.DO

PI_AI4[TOCENTIIIC CONIC
¢3 tO.DOt K 5.t14

LNCH AZNTH INCH TIN[

Rt.OD 7 37 30

11D.12 14 3 St

Rt.RD 7 37 _0

11D.12 14 3
Ot.O9 7 57 80

tOO.It 14 3

MID-COURSE EXECUTION ACCURACY

SGT 4RSS.9 _d_ 941.3 8G3 234.9

RRT -.844S RRF -.9?04 RTF .9340
8&B S008.8 PJ3 .1449 R13 -.9353

_t 4989.0 _ _4_,4 THA 173.34

9.341 DPA 5.31 RAP 248.00 ECC 1.1777

PO COT TIM INJ t LAT /NJ 2 LON6
803.1 3S.02 1.0O

47•5.8 35.03 839.93

803.1 35.02 1.08

4795.6 35.03 239.93

003.1 31.82 t.OE

47•5.8 35.83 239.93

_RB|T DETERMINATION ACCURACY

ST 1704.5 SR 483.1 $O 440.3

(RT -.9946 CRS .9540 COT -.ODOr

LSA 1902.7 NSA 10•.9 SSA 2S.E

ELI 1•57.8 EL2 48.5 ALF 165.00

FLIGHT TEN[ 144.00 ARR[¥AL DATE MAR $ 1971

1_1t,.88 [CC ._0369 INC 1.D240 V1 L_.OSO

19.79 RCA 99.40 APO 150.44 Vt 3d.908

141.77 ZAC 189.24 ETC 259._1 CLP-I02.81

DlITANCE 47R._40

LOt. 359.98 VL _._49 GAL -1.49 AZL R1.9_ HCA 838.93 W4A

LOP 21_.S4 VP $7.L_13 GAP 9.94 AZP 88.84 TAL 18S.83 TAP

GP 2_.75 ZAL 95.4_ ZAP 150.17 LrT8 4R.64 ZA£ 125.73 [T£

DLA -3_.07 RAL L_1.04 RAD 9§_7.4 VEL 11,491 PTH t.O0 VHP 6.419 DPA 3.31 RAP 250.40 ECC 1.1753

L-I TIN[ INJ I.AT INJ LONG INJ RT ASC |NJ A_¢TH INJ TIN[ PO C.$T TIN INJ 2 LAT INJ 2 LONG

13_T.•0 30.91 4.97 $_5._1 $t5.$9 • 0 D 757.8 34.Dr 3S0.35
!143_.88 30,_8 810,7_ t_._t 1tS.18 13 34 88 4R3_.7 _b.03 242.41

15|7.80 30.91 4.17 SLr_.St 115.19 8 O 9 757.6 34.01 350.3S
$43|.88 _0.92 250._ 1L_.|1 115.1R 1S 34 29 4835.7 34.03 _42.40

/3St.80 30.11 4.17 11_.S1 11S.19 • • 8 757.9 34.02 3S4.31

883|.88 30._ 250.7R ILr_.Sl 111,19 t5 34 28 4•35.7 3_.03 _42.4•

ORBIT DETERN|NATION ACCURACY

ST 1590.? _R 4SO.D 13 374.?

CRT -._72 CR• ._030 COT -.OlOO

LOA 1929.R NSA 188.1 $$A 20.9

ELI $OSS.t EL• 33.1 ALF 163.D4

DIFYl[Rt[NTIAL _TiONt
TO( -.D9_3 _ .5444 TC3-?.8164 BAU 1.0304

NDE .21414 liRA -.ills RC5 .S141FAU .04249

lrDl[ -.3101 IrllA ._814 ¥C3-3.4533 DIP 14011

80( .1107 OIIA .3147 2C3 T.t3Tt FOP -711

NID-COURI_ [_CUTI_N ACCURACY

SOT S0_5.8 MR 9_S.8 8G3 230.3

RRT -.SEI_I RRF -.847S RTF .9331

SG1 50S3.3 OGt 34MI.8 THA 173.79

1782



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH •ATE UP |• 8•YO

HEL IOC[NTRiC CONIC

• L 1S•.84 LAL -.GO

RP iOe.]S LAP I.X
RC S4•.•ST Gb -15.47

PLANETOCENTIt IC CONIC

C5 S•.&11) _ 5.Lq_

L.NCH AZNTH t.JlICtl TIlE

IS.ST • II If

114.•,3 14 8 4•

IS.ST • 11 17

114.S5 14 • 42

IS.ST • li ST

114.65 14 • 41

FLIGHT TIN[ 111.00 ARRIVAL •ATE EAR $ 19T1

DISTANCE 48S.457

LQL SSI.SI VL _1.4_ GAL -1.11 AZL 91.94 •CA 251.1E 8NA 124.11 [CC .ZOGOI

LOP ESI.7$ VP 57.217 GAP 0.24 AZP $D.08 TAL 184.£0 TAP 10.41 •CA •8.••

GP 85.59 ZAL 90.@1 ZAP liD.iS ITS 50.02 ZAE lZ5.88 (TE lU.li ZAC 125.05

INC 1.J457 V1 L_.4SO

APO 110.$$ V£ 34.0T$

ETC EAO.i• CLP-145.78

DLA -31.85 RAL 19S.15 lAD lilt.4 VEL 11.490 PTH £.00 VHP 8.S|1 DPA 1.40 •AP £S£.D9 ECC 1.17S1

L-I TIN[ INJ LIT INJ L_NG |NJ IT AEC INJ AZMTH INJ TIN[ PO CIT TIN INJ • LAY INJ Z LONG

1306.•1 19.87 550.93 1n.71 113.40 • 33 5 701.• 3£.1T 591.$T

1409.17 19.18 iS4.00 iU.Tt 115.49 iS 34 • 4884,t $£.18 •AS.It

S)Ot.ei L5.87 3S9.J3 1M.71 115.40 • 55 3 TO9.• 3•.1T 351.37

$404.17 LS.t8 tS4.M t19.1T 115.49 iS 34 8 4804.2 3•.10 t4S.•£

1306.•1 LS.t? 3SO.L• 119.71 113.49 8 53 5 TO4.• 5•.it $11.57

54De.it LS.t8 tS4.08 ILS.7t 113.45 15 34 9 4114.• 5•.1D tAD.St

DIFIrERENTIAL _CTIGN8 NID-COUI_ [XECUTIGN ACCURACY

-.YeO'/' TRA .SOTJ TC_.J-7._J408 BAU 1.O470 SGT SOIS.t 8GR _7.0 8G3 _$.T

ROE .8445 •ILA -.i51G RC3 .SSO0 FAU .04011 lit -.1107 IIRF -.l_ST RTF .9551
FD[ -.•197 _ .641k_ FCS-S.304R BEP 19•tO _ 9154.0 RI_ .tO7? R15 -.0342

• DE .Till ImA ._M4 K3 T.NI3 FEP -745 KS $1£1.4 8DE 5T|.O THA 174.1•

LAUNCH OAT( 8(P Lq) 1•70 FLIGHT TIME i48.00

HELIOCENTRIC C,GNIC DISTANCE 4•l.•N

RL SSO.I_J LAL -.00 L.CL 3S4J.9Z VL 19.451 GAL -./'2 AZL. 01.58 HCA t59.31 SMA 1•4.37 ECC .L_DSSt
RP 104.31 LAP l.l• LOP •SS.g_ VP 57.1Tt GAP 9.St AZP 89.Z9 TAL i82.74 TAP 92.01 RCA 90.41

RC tSI.•OS GL -11.13 OP 11.0§ ZAL 87.44 ZiP 155.40 ET8 50.55 ZA[ 1E9.14 ETE 193.T4 ZAC 125.99
PLA/_TQCEN1W IC CCNIC

C$ lO.TSI VHL 5.L_/1 Di_ -54.97 IILAL _m.09 ILIAD 9547.4 _ 11.499 PTH t.O0 VHP 9.517 DPA -.iS

LJAQ4 AZNTH UACJ4 TILDE b-I TIN( INJ LAT INJ i_(NAG INJ RT AEC INJ AZMTH INJ TIN( PO CST TIN

0•.11 8 4T 50 1•41.84 •T.ST 5Sdt.OS 130.04 111.90 9 8 39 141.•

110.80 15 $7 41 5S50.41 t7.58 •$8,90 150.0S i11.IH) 15 30 I se 4950.4

19.11 • 47 10 1_4J.84 it.ST 554.0_ i)0.04 111.•0 • • 34 141.•

110.81 1:$ 17 41 55|N).41 •T.S8 tM.90 I._IO.OS 111.89 iS N It 4990.4

09.11 • 4T 50 $_44J.M L_r_JJ7 394.0_ 130.04 111.90 • • 90 141.0

110.19 15 5Y M 5590.41 L_.90 •59.39 I_O.OS 111.09 IS 30 It 4950.4

Di_IA_ CGIml_TiOOl_ Ml_ (X[CUTIGN ACCURACY

-.liSJlt TIIA .ISIS TC_'-T.4tSO BAU 1.0T$7 8GT Sl_l_l.9 SCAI 117.0 9G5 tL_.•
ND[ .1400 RRA -.141S ItC3 .SLSS FAU .O_a8 RRT 0.T91_ _ -.9035 ITF .0591

FOE -.iSiS FRA ._938 FC$-5.1075 BEP 17044 8GB $£91.4 R_ .0141 Ri5 0.•388

.•949 ••A .¢Hll? BC5 7.485? FOP -771 9Gl $137.9 _ 570.4 THA 174.49

ORBIT DETERNINATION ACCURACY

ST 1384.0 M 459.5 _8 3•4.1
CRT -._HN_ C_ .1031CST -.4£84

LSA 147T.SNSA 180.5 IDA 3•.1

ELi i49£.S EL_ 31.4 ALF 11_.45

ARRIVAL DATE NAN 7 1971

INC i.5851 Vl L_.AS8

APO IS0.£8 V£ 34.94£

ETC L_0.ES CLP-194.?4

NAP £S5.•8 ECC 1.1T1•

INJ • LAT INJ •

30.L_ 349.8t

30.30 •SO. £1

3O.L_ 54S.84

30.50 •3O.•1

30.£• 349.11

30.$0 •3O.•1

ORBIT DEIERNINATION ACCURACY

ST U_1.5 M 4L_D.? $9 •94.0

CRT -.9844P CR9 ._855 CST -.TOO0

LSA 1519.S NSA 194.4 5•A 34.1

ELI 1••5.0 IrLt 95.• ALF IDO.•O

LAUNCH DATE JEP tO 1970

H_LIOCENTRIC CONIC

RL 150.84 LAL -.QO

RP 101.45 LAp i.01

RC 155.545 GL -I.it

PLANETOCENTRIC CONIC

C5 10.981V_L 5.514

LNCH AZNTH iNCH TIN(

?5.IT • 88 St

1M.?$ 15 47 11

_5.t_ • tO St

10e._$ 15 4_ I1

liO.O0 il 47 31

110.00 IS t7 43

FLIGHT TIN( ITO.OO ARRIVAL DATE MAR • 1971

DISTANCE 405.988

LQt. $S•.SE VL E5.404 GAL -.51 AZL 91.14 NCA 24E.49 8_4A

LOP 259.11 VP it.lET GAP 9.80 AZP iS.4? TAL 181.18 TAP

GP 10.91 ZAL 84.t1 ZIP 114.84 ETI 50.71 ZAE IEI.ED [TE

lZ4.D9 ECC ._1082 INC 1.15•4 Vl 19.458

53.57 RCA 97.95 APO I$O.IS VE 34.•4•

I_4.SI ZAC 125.04 ETC t51.50 CLP-IIS.IT

DLA -SE.S5 •At. 2Tt.iS lAD IDLY.4 VEL 11.S05 PTH E.O0 VHP S.TSS DPA -1.M RAP 2iS.T4 ECC 1.1808

L-I TIN( INJ LAT INJ LONG INJ ET A_C INJ AZMTH INJ TIN[ PO CST TIN INJ £ LAT INJ £ LONG

11Tt.tS 15.85 54T.11 153.48 110.46 i 46 _4 572.E 28.39 399.40

_$3.•0 tS.•l t94.11 153.49 i10.47 15 21 S SOSS.• 20.40 tSAl.O$

tlTl.lS iS.IS 347.51 153.49 110.49 i 48 24 ST•.2 28.5• 339.40

SI35.90 15.88 144.11 153.45 110.47 iS Ei S 5055.9 ZO.4O 2S8.01

S•iO.tS 19.93 •T§._ 130.57 118.57 14 _4 19 Stll.t ES.S• 288.12

SS•5.M _IL09 _42,51 15S,59 10_.47 II SG 27 4719.9 $$.47 233.35

DIFFERENTIAL CGRRECTI_ NID-COUIRDE [X[CUTION ACCURACY

TD_ -.4NS I_A .8477 TC_-7.3479 BAU 1.0_i4 SGT 924_.189R IlOe.9 SG5 EIS.S

• DE .8301 _ -.1919 RC5 .4811FAU .O_G_8 RRT -.7749_RF -.7797 flTF .9555

F1)E -.OiTl FRA .7179 FC_-t.li43 BEP IN SCAS $E77.4 IU_ .0744 Ri5 -.•$91

BO_ .5474 IrA .84_tl K5 T._J55 F_P -1_4 $Gl 5E95.4 8CA_ _.3 THA 174.05

LAUNCH DATE 8EP _0 1970 FLIGHT TIN( 1Tt.O0

N(LIOCJ[NTRIC CONIC DISTANCE 50t.Tti

RL 13O.84 LAL -.00 LOL 351.11 VL 19.598 GAL .11AZL 90.91HCA 245.98 8NA 115.80 ECC .11554

RP iM.4T LAP .8_ LOP 141.30 VP 5Y.O_ GAP 10.10 AZP 19.13 TAL 179.D0 TAP 65.•8 RCA 07.5•
RC 15$.4T0 GL -T.14 GP 10.88 ZAL 80.07 ZAP IS5.1? (T9 S1.37 ZAE 1E9.40 ETE liD.St ZAC irE.l•

PL_TOCENTRI¢ CGNI¢

C5 11.343 Vl4L 5,34_ DLA -3O.45 NAL •79.59 RAD lilT.4 V[L 11.5•1PTH •.Ol VHP 9.1N_4 DPA -5.00

LJ_H AZNTH LJACH TIN( L-I TIN( INJ LAT INJ _ INJ tT ASC INJ AZNTH INJ TIN( PO CST TIN

• 8.51 tO 10 90 10_1.48 84.11 3_41.N 137.00 109.18 10 34 18 488.S

101.11 1_ 19 44 9790.70 _4.1• tT_._S 15T.00 i09.i7 15 t 57 51S0.8

T•._l 10 19 31 1011.41 t4.11 5_.I_ 157.00 109.18 10 90 •8 488.5

101.88 15 I_J 44 STSO.T• _1.1• £1_.!9 157.00 109.17 IS t 57 $13O.9

ilO.O0 l• 81t4 999.90 lS.57 _0S.51 151,S7 ltO._ 1• $5 30 99.4

110.0_ Sl 11 11 SIOI.N 55.S1 tS$.G_ 151.51 97.18 IT 48 14 4401.9
DI_IAL C4NtI_.CTIN NID-_[XECUTIGN ACCURACY

TD[ o.3411 I_A 1.0490 TC_-7.1749 BAU 1.0900 88T STY.5 8_ $99.4 895 _09.9

ImE .11415 liRA -.171HI IIC5 .4_10 FAU .03444 RRT -.Till lIRF -.TSOI RTF .95_0
FOE .O_'JS m .8_7 FCS-•._q04 lip 19744 _ SStl.l It_ .0111 R15 -.9525

.4154 IRA 1.0•07 BCS 7.1lTl Flip -9_0 $91 SS07.4 SC_ 591.E THA 175.14

DEBIT DETERNINATION ACCURACY

ST 1014.8 M 411.0 85 2•2.0

CRT -.9480 CR• .4370 CST -.l_01

LSA 1104.5 NSA £59.9 •SA 34.£

EL1 1088.0 EL• ltt.O ALF lS8.72

ARRIVAL •ATE MAR 11 1971

INC .9O94 Vl _9.•10

APO 190.£4 V2 34.937

(TC 2••.14 CLP-188.60

RAP t17.88 ECC 1.1887

INJ • LAT INJ 2 LONG
E•.50 SSO.•S

28.$1 214.£S

tD.SO S3O.•S
_.51 _4.25

I•.SS _•e.4S

34.14 115._0

ORBIT D(T(RIAINATION ACCURACY

ST 9?0.4 M $19.7 S$ •97.5

CRT -.8499 CRS .107i CST -.8802

LSA 954.• N_A _00.• 5SA 55.•

EL1 9S9.D ELE 194.S ALF 157.82

1TED



JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE $EP E• 1970

t4[LIOCENTRIC CGNIC

RL 1S•.24 LAL -.00

RP 1•8.S1 LAP .84

RC 157.S87 GL -S.tS

PLAM[TOCENTIIIC CONIC

C5 IS.liT V14L $.48D

LNCH AZNTH t.NCH TIME

IT.48 11 41 •

Ot.Si 11 E8 30

100.00 18 • 37

100.00 14 4• 41

11•.00 18 • •

110.00 17 4 _•

FL|GHT TiN[ 174.00 ARRIVAL DATE MAR 15 1071

DISTANCE 508.429

LOt. 356.68 VL 26.318 GAL .SS AZL 90.69 KA lii.ll DNA

LOP t45.4• VP 37.037 GAP 10.40 AZP 89.75 TAL 178.02 TAP

GP 18.•i ZAL 71.74 ZAP 157.4Z IT• 52.11 ZA[ 126.49 ETE

183.58 ECC .21649 INC .e•O9 V1 19.658

N.80 RCA 96.78 APO 150.20 V£ $4.185

1t5.99 ZAC 181.41 ETC 81£.77 CLP-18T.SO

OLA -88.41 RAL 280.13 RAD •§67.§ VEL 11.541 PTH E.Ol VHP 7.005 DPA -4.EE RAP 859.•8 ECC 1.1947

b-| TIN[ |NJ bAT |NJ _ |NJ RT A$C |NJ AZNTH |NJ TIN[ PO C$T TIN INJ E bAT |NJ £ LONG

• 44.841 tt.3l $11.8e 140.5• 108.00 11 59 11 844.7 24.85 315.87

704,08 It.•9 511.53 140,59 107.98 11 40 14 104.0 24.84 $03.58

765.11 16.99 513.7• 158.55 114.97 12 82 22 165.1 20.22 300.43

554•.84 E8.O0 253.L_J 142,15 100,93 16 19 • 4948.8 20.E2 £49.87

7,9.71 11.84 511.01 155.51 122.57 18 _D59 169.7 15.85 504.40

$113.00 34.01 2£•.3• 145.0• 55.24 18 29 13 4515.0 34.18 817.11

O IFFENENT 1AL CaltRECTIGN8

Tl_ -.t071 TRA 1.8341 TC5-•.975• BAU 1.10411

ROE .883£ RRA -.187D RC5 .4055 FAU .03271

F•I[ .0888 FRA .84148 FC3-£.Q•42 BL 0 17072

.5045 9RA 1.14,S IK5 •.•875 Flip -878

MID-COUIIS£ [XECUTiCN ACCURACY ORBIT DETERMINATION ACCURACY

8GT 534•.S _ S•4,8 8G5 Lm05.• ST 794.9 8R 587.0 80 510,1

RRT -.?SEI IItRF -.TESS RTF .9544 CRT -.•64• CRS -.0058 CDT -.7582

5580.4 PJ_ ,0843 R15 -.9347 LSA 868.7 NSA 557.• 88A 50.9

SGI S59S.• _ 55G.9 THA 175.59 EL1 840.8 ELI E75.4 ALF 159.85

LAUNCH DATE IM[P L_O 1•70 FLIGHT TIN• 179.00 ARRIVAL DATE MAR 15 1971

14ELICC[NTRIC CONIC

RL 130.24 LAL -.00
RP 100.S4 LAP .4•

RC 159.•02 GI. -3.DR

PLAJGTOCENTIIIC CONIC

C5 1E.44• Iq4L 3.528

LliCI, I Azm IN TIN[

IO.00 10 50 57

90.00 15 49 S7

100.00 11 4£ 0

100.C_ 19 41 19
llO.O0 11SI l

110.00 17 40 40

DISTAIKE 514.112

L_ 55•.•2 VL ll.211 GAL 1.00 AZL 90.48 HCA 252.04 8NA

LOP £48.•• VP 3•.IHM GAP 10.71 AZP 89.95 TAL 1T•.45 TAP

GP 18.1£ ZAL 74.5• ZAP 138.58 ET• 55.00 _ 126.§9 ETE

125.E4 ECC .211NS9 INC .4817 Vl L_.858
68.47 RCA IHD.17 APO 150.52 V2 34.815

llH|.59 ZAC lZ0.71 •TO 285.41 CLP-188.59

DLA -8•.47 RAL tJIS.SI RAID •5'7.5 VEL 11.599 PTH £.02 VHP 7.158 DPA -5.55 RAP 2•1.74 ECC 1.2048

L-I TIN[ INJ LAT INJ _ INJ RT A&C INJ AZNTH INJ TIN[ PO C$T TEN INJ 2 LAT INJ E LONG

1079.11 14.72 555.77 141.•| 114.47 11 • 36 479,1 17.90 528.54
S179.17 L_l.•8 17S.11 145.79 95.25 IS l• 16 5179.2 21.89 2it. St

ilS,ll It.S• SLY.SO 140.79 117.59 11 57 15 515.2 Ii.lO 515.52

841|0.84 LhD.L_5 249.0e lil.ll IHl.17 17 11 5• 4820.3 _).03 240.52

IHIO.04 8.30 515.11 131.IS 115.28 II 15 16 iDO.O 12.•t 501.55

S04t.15 _l,l• 210,99 14i.48 90.07 19 4 56 4449.2 55.81 E11.77

ORBIT DETERMINATION ACCURACY
ST 801,E 8R 578.1 $S 551.1

CRT -.4055 CR8 -.ISLE CST -.8388

LSA 8GT.E 148A 314.0 51A 20.5

ELI 818.7 EL2 358.5 ALF 188.05

O IF FE3ENT i AL C_C T IGlil
TDE -.OeO7 TNA 1.4375 TC3-8.7011 BJAJ 1,1197

RDE .Elite I -.tOOl RE5 .11 FAU .03074

FDE .1SOl Irma .9375 FC3-£.1311£ BINI 17111MI

• 2500 liRA 1.4914 ICS 1.7111 Flip -_1

MID-COURSE [XECUTICN ACCURACT

8GT $400.• VAI 575.4 895 197.•

RRT -.7124 RRI r -.7014 RTF .9549

SGB $451.1 IU_ .0431 R15 -.9351

891 5419.2 _ 40e.• THA 175.84

LAUNCH 0ATE lEP tO 1370

HI[LIOCENTRIC CONIC

RL 150.84 LAL -.OO

RP 1011.58 LAP .iT

RC 181.784 GL -l,Ot

PLANETOCENTNIC CONIC

C5 15,2CI VHL 5.•_4

LNCH AZNTH LNCH TIN[

lO.O0 lO 2• 1

O0.O0 14 40 17

100.00 11 85 $4

I_.00 1• E3 5

lID,D0 11 It 41

liO,•O II ll 47

FLIGHT TIN[ 170.00 ARRIVAL DATE MAR 17 1971

DISTANCE 519.766

LOt. 556.0E VL tI.EiO GAL 1.48 AZL 90.28 lick 155.12 8HA 1EZ.O? ECC .Z2516 INC .2709 Vl El. IS|

LOP lS1.84 VP 3i.950 ill 11.05 lZP 89.91 TAL 174.84 TAP 70.05 lEA 05.55 lPO 150.41 VE 54.001

GP 17.37 ZAL 71.45 ZAP 1§9.D7 IT• 54.0D ZA[ 1El.G2 ETE ID?.I$ ZAC 1EO.06 ETC 2_4,04 CLP-I|O._7

OLA -84.59 RAL 886.73 R/d) 9SiT.5 V[L 11.901 ffTH E.03 VHP 7.311 OPA -E.33 RAP E$3.84 •CO 1.2174

L-I TIN[ INJ LAT INJ LONG INJ RT AlE INJ AZMTH INJ TIN[ PO CST TIM INJ E LIT INJ 2 LONG

1219.5• 10.91 $44.0_ 144.52 11•.41 10 48 20 •1•.4 14.07 337.08

3ENM.4E E7.87 2•_,•7 149.1_1 95.E3 16 14 42 5014.4 _8.50 258.25

1Cl•,Ol O.9i 528,93 143.•3 118.85 11 45 • 429,0 1E.08 321,15

3553.01 E9.79 142.84 149,85 92.91 17 Sl 58 4733.0 E0.85 253.8_

941.01 3.12 3L_D.30 141.59 125.85 It 8 13 341.0 i.82 315.18

4989.77 34.10 lll. Sl 149.85 87.49 II 53 $7 4589,8 33.57 207.42

DIFFERENTIAL _CTION8

T•( .01J83 TRA 1.•S08 TC3-•.3793 8AU l.lt•l

RD_ .1_241 II_A -.2130 RE5 .3555 FAU .0_0,9

FOE .1071FRA .gINI7 FC3-1_8•_• BSP 17444

IN_ .240, liRA 1.•641 BC5 $.31_3 FIMP -844

NID-C01AU_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1430.7 _ 197.1 895 191.9 ST 880.8 841 370.4 88 385.7

RRT -.6•28 RRF °.97•5 RTF ,9359 CRT -.1447 CR8 -.2368 COT -.9159
SCA_ 54•0.1RL_ .0,3t_ RI3 -.93D1 LSA 951.4 14SA 594.9 $SA 24.2

_91 1484.9 8_ 407.9 THA 17S.•5 EL1 882.0 ELI 385.7 ALF 175.79

LAI.INCH •ATE IM[P 20 1970 FLIGHT TIME 180.00

HELIOCENTRIC C_NIC

RL 150.24 LAb -.00

RP 108.81 LAP .08

RC 1•$.1N_5 GL -.59

PLANETOCIDeTR 1C CGNIC

C5 14.1£S _ 5.758

I AZNTH LNCH TIN[

90.00 10 10 47

9O.OO 15 19 S9

100.00 11 13 4
IC_.C_ 1• SIIM

110.00 11 40 25

IIO.C_ li 411

LOt. $3•.•£ VL

tS5.Ol VP
IP 1•.•• ZAL

ARRIVAL DATE NAR 19 1971

DISTANCE 5£5.5_K)
i_1t.175 GAL 1.98 AZL 90.08 NCA 858.39 SI4A 1PP.70 ECC .82•92 INC .0851 Vl L_.058

3•,9_ GAP 11._ AZP 09.98 TAb 173.83 TAP 71.65 RCA 84.88 APO 150.54 V2 34.890

G,.43 ZAP 1•0.•• ET8 95.50 ZAE 12_.68 ETE 167.82 ZAC 119.4• ETC 884.•8 CLP-170.13

DLA -1_.78 RAL £89.•0 RAD 8387.6 V1EL 11.841 PTH 2.04 VHP 7.497 DPA -7.23 RAP E_•.O0

L-I TIN[ INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TINE PO CST TIN INJ E LAT

1350.51 7.18 510.57 147.52 117.4• lO 52 57 750.5 10.•1

SS•E.78 £•.25 £O0.J_ IS_.SS •2.27 18 53 2 4•8£.8 88.23

llli.l_l 5.7_ 5_11.53 14•.72 119.5• 11 53 48 52£.8 8.•O
l115.50 ll.•l 257.11 195.59 90.28 11 28 I I#.S El,S1

lOll.IT 2,51 514.29 144.11 114.11 12 S 23 418,3 1.77

41141.83 33.,0 212.95 1#_.!1 85.51 lO 5 SS 4|_12.8 31.88

Di_NTIAL _TIM

11DE .2404 'Ir_A 1.0_45 TC_J-i.O178 BAU 1.1578

liD[ .21L_T •IRA -.SY_J RC5 ._028 FAU .0£70E

.£594 FRA 1.0591FCS-I.•SS8 BEP 17817

liD[ .5507 II I.ilMIO BE5 1.0£34 FIP -827

NID-COUIED_ Lrx[cuITI_N ACCURACY

8GT SitS.• I_ SS,.O $65 1••.0

RIIT -,•711 _ -.99•5 RTF .9565

I $$25.9 RL_ .0304 RI5 -.9566

tl $508.5 89_ 412.5 THA 178.0•

[CC 1.23_5

INJ 2 LONG

545.57

85£.20

517.89

E£8.85

318.05

L)05.84

ORBIT D£TERNINATION ACCURACY
ST 1008.• M _15.• 18 420.5

CRT .0573 CR8 -.5387 CST -.8584

LSA 10•?.•14_A 37?.8 SSA 24.Z
ELI 1009,0 ELI 3•E.• ALF 1.38

1724



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19708

LAUNCH DATE IMEP tO SSYO

HELIOCENTRIC CONIC

ItL SSO.t4 LAL -.00

lip IN.(1S LAP -.11

RC 18S.158 Gb .71

PLANETOCENTR ! C CONIC

CD 1S.111 VHL 3.900

LNCN AZNTH LNCN TINE

90.00 10 O 15

90.00 1S S3 44

lO0.O0 11 7 80

100.00 17 19 ee

110.00 11 4S lie

110.00 19 • (10

FL1644T TIN[ 1lt.O0 ARRIVAL DATE NAR £1 I071

DISTANCE S$O,W

LOL 3$l.Sl VL H.130 G&L |.SO AZL N.89 HCA £61.$6 SNA 11_.44 ECC .83099 INC .1049 Vl H.SSe

LOP 8SD.19 VP N.0(14 GAP 11.71AZP 90.1_ TAIL 171.85 TAP 73.ZD •CA 94.15 APO 110.7£ V£ 34.81D

GP SD.OG ZAL SS.Sl ZA8 SDI.U ITS N.Tt ZA[ 18S.DD [T[ SU.OG ZAC 118.90 ETC ES5.$| CLP-1TD.19

DLA -81.08 RAL 191.71 RAD OSIW.I V[L II.tNI7 PTH £.0(1 VHP 7.iMI4 DPA -8.03 RAP EJE.I9 ECC 1.IS05

L-I T|HE |NJ LAT INJ LONG |NJ IT AEC INJ AZNTH |NJ TINE PO CDT TIN INJ • LAT INJ • LONG

14L_.13 4.13 $S$.80 1SO.TO 118.04 10 £3 Sg 8L_.D 7.8S $4t.10

_31J.44 I_o_ tSil.l_ I_HJo•I_ II.J$ 1• £S 47 4D19.4 •8.01 •47.84

1810.01 E.TD 3_.14 149.94 119.77 11 Z7 30 610.0 6.75 55•.5T

S811.L5 t•.84 L_3.59 1_J.89 88.16 18 S@ 13 4•11.$ _.•T •14.85

1_.17 -.44 3E8._ 147.J4 124.18 1£ $ 42 490.3 4.05 5•1.84

4•_J.•O 93.84 •08.91 I_J.S• 85.$4 tO L_ LV5 4503.D _.30 tOO.el
DI_NTIAL _TIGN8 NID-CGUDI_ E]_CUTICN ACCURACY

• _MJl TItA 8.180J TCS-S.G404 BAU 1.1500 8GT SS(19.J _ $$1.4 883 180.1

liD( .8(119 llA -.IMIOD _ .£1r38 FAU .OZS34 lit -.ll|_MI IIr -.(1319 RTI r .9(179

FD[ .306(1 FIUL S.OTTl FC(1-1.4445 BlIP 171PJS 8rdl 9_14.0 •_ .Off•4 I113 -.•(1(11

DOE .4$rJ IlL4 9.1J_1_ K(1 S.•391 Flip -419 881 |SSO.4 _ 41Q.3 THA 17(1.£5

LAUNCH DATE _ LDO 1970 FLIGHT TIN[ 184.00

t4E_lOC(NlIIC C_NIC DISTANCX S(16.$34

ItL lS0.14 LAL 0.00 LGL (13•.(1_ VL 90.06¢J GAL 5.04 AZL 80.T1 HCA L_4.74 SMA 15_P.17 ECC .13541

ItP 11_.(10 I_P -.1_ LOP I_1._¢J IM _.(1_i GAP 1•.07 •ZIP 90.03 TAL 170.09 TAP T4.7(1 RCA •5.41

NC S•7.1MMJ GL 1.iN) 64* IJJ.SO ZAL t1_.70 ZAP 111_.55 ET8 SD._J ZA[ 1_•.7• ETE 190.4(1 ZAC 11(1.3•
PL_J_TOCENTR IC CONIC

CS 1•.4_1 _ 4.i_0 DLA -1• .4• RAIL I_S.4T IL40 SS¢;•.7 V(L 11.74• PTH •.07 VHP 7.(1•S OPA -8,74

LJIQ4 A2MTH LJCH TIl_ L-I TI_ |NJ LAT INJ L_NG INJ •T A4JC |NJ A_I4TH INJ T|I4E PO CST TIN
_0.00 11 _t $0 101_.T_ 1._t .•T IS4.00 110.L5 10 IT 44

90.00 11 I_i M 1444.T4 IM.IM 95•.90 1110.4@ (111.0• 17 14 41

100.00 11 I 40 1f_10.5(1 .DE 34(1.58 153.30 119.89 11 13 11
100.00 1• $7 (1 51•7.•0 L_I._O 1_10.3_ 1¢10.38 90.44 1• L_ 10

110.00 11 4(1 40 1150.1_ -(1._ 5_1.•8 1S1,35 l_d.O_ S• • $•

110.00 19 (11 90 4071.97 _.(17 t0T.44 iSO.H 81.10 tO St 44

DI_IA_ CaM_CT|GM8 N|_ J_CUTI_N ACCURACY

11_ .9|(18 1IrA 8.(1J88 TC-_-S.DL_S BAU 1.1934 8GT SSTO.7 8CAt _6_.7 885 174.0

•J_JO lEA -.8J4J 9C_ .84_T IrAu .C_-J4(1 RNT -.WJ3e JlNF -.0199 9TIr .9(181

FIE .(1|14 IqtA S.U_J trc_-l.l_JOd B4P 1T_(17 81_ $S_7.1 818_ .OIt(_ R1_ -.D5(15

•80_0 _ 9.N7 K(1 9.1_147 FliP -994 KS S$91.4 8CA_ 41•.0 THA 171.4S

ORBIT DETEItNINATION ACCURACY

(it 11S•.3 90 358.S S(1 449.5

CRT .19_, CItE -.(181@ C8T -.9787

L_A 1£_.D _ 350.(1 8(1A ••.4

EL1 1114.D EL_ 3SO.B ALF 3.84

ARRIVAL DATE MAR •5 1971

INC ._938 Vl L_.J58

APO 150.94 VE 34.1_9

ETC EGS.9S CLP-171.83

RAP •?0.4• ECC 1.•713

INJ E LAT INJ £

919.(1 S.ID 3_.0•

4_M1.7 •7.S• 1_43.H

490.5 4.04 337.03

41(17.£ E(1.•9 J_1.61

SS•,• 1.4(1 (185.43

d_•l.D 31.•1 1_.SI

C_BIT D[TENNINATION ACCURACY

(it I_ID.O M (1DE.1 (13 48£.9

CRT .L_19 CR8 -.4•1_ CDT -.9880

L_A 1408.5 NSA 5(1•.£ (1SA _O.O

ELI 13•4,4 EL_ 334.• ALF 4.87

LAUNCH DATE I_EP tO 1DTO FLIGHT TIM( IDD.DO

HELIOCENTRIC CONIC DISTANCE 54E.043

8L 190.84 LAL 0.00 LOt. _lSD.Jl_ VL 90.04E GAL 3.111 AZL SD.St HCA ED7.•I GHA

8P 108.T1 LAP -.4(1 LOP 884o15 _ N.7(14 GAP 1_.4§ AZP 90.0_ TAL 190.41_ TAP

RC 1T_.08S GL E.94 GP 14.(1(1 ZAL _O.Ot ZAP lU.(1S IrT(1 80.17 ZA[ 18(1.74 ETE
PLANETOCENTRIC CQNIC

C3 17.988 VtCL 4.1_39 DLA -17.94 ItAL E98.08 RAD ¢_S¢W.7 VEL 11.805 PTH •.018 VHP

LNCN AZNTt4 L_CH TINE L-I TIN( INJ t_kT

IO.O0 • 4(1 44 IW.40 -1.t(1

I_.00 1(1 SO • Sd_t•.(1S 90.1(1

100.00 10 $7 19 11¢18.07 -•.SO

100.00 1(1 tt S S131.41 90.S•

110.00 11 41 34 1114.8_ -S.ST

110.00 1• S(1 90 4848.4_ 53,10
DI_NTIAL CQNI_CTIN

TD[ .71_• TNA t._ TC$-4.817D BAU 1.158_

RD[ .841_t RNA -.8¢100 RC3 .•148 FAU .08105

• _4 FItA 1.1T0_ FC_-S .04_4 BDP 18044

Ill)[ .?SN IRA E.D81JT K(1 4.iMPS FIMP -37(1

LAUNCH DATE li[P I_0 18T0

HELIOCENTRIC C_NIC

N_ 150.84 LAL -.00

8tP 1_.74 LAP -.90

RC 178.049 G_ 3.8•

PLAN[TOC83H11IC C4_II C

C3 18 .(1•• K 4.4N

LNCH AZNTH LNCH TIN[
SO.O0 • 41 11

90.00 17 14 14

100.00 10 84 90

1DO.D0 1• 44 S_

110.00 11 4• (1

110.00 80 13 d_

DI_IAL CGR_KCT|GN8

• DE .0770 111A B.(1747 TC_-4.4•1(1 8AU 1.1444

RDE .£SO_ IIA -.9010 RC3 .lIHt9 F_U .01004

IrD[ .4L_I_ irNA 1.•1£$ FC3 -.8834 BSP 18_7D

DOE ._1_1 DnA I_.1MI414 BC3 4.4•$(I FIMP -_4

ARRIVAL DAT( MAR •5 1_71

111.9• ECC .•4DE1 IN(: .4797 Vl _•.@S8

?D._5 •CA 9•.D3 APO 151.20 V• $4.359

1_•.(13 ZAC 117.07 ETC _.S_ CLP-17_.37

0.100 DPA -J.SS RAP E?E.37 ECC 1.•957

INJ LONG INJ RT A_C INJ AZNTH INJ TIN[ P() CST TIN INJ E LAT INJ • LONG

5.17 1IT.SO 110.90 10 13 18 994.4 _.81 _Js.S4

_49._0 l_.lNI INJ._O 18 _ID _7 4817.9 •7.36 141.0•

347.71 184.71 11D.80 11 90 15 7(1J.1 !.4_ 341.19

1_7.90 1(13.8• 85.0(1 1D 47 _(1 4531.4 _3.SZ •19.01

338.N 184.80 1•S.70 It • 5• _4.i -1.09 3•8.07

_0§.44 1113.35 (10.M •1 14 15 4•45.4 31.90 194.50

NID-COUD(11[EmrCUTIGN ACCURACY ••BIT DETEI_I41NATION ACCURACY

8GT S_00.•889 S34.1 883 1_J._ (it 14(10.5 M 34(1.8 SS 510.7

RRT -.6144 _ -.19_• RTF .93•1 CRT .DOOE CRS -.41•1CST -.9959

Sl_.41_ .0_4 •13 -.D391 L(1A 1S?I.ON_A 5£3.5 SSA 19.7

8&1 _10._ _ 4_).7 •HA 176.(15 EL1 14•D.5 EL• 5•1.1ALF 5.19

FLIGHT TIlE 11_.OO ARRIVAL DATE MAR •7 1971

DIDTANCE 547.S1•

L_ 38•.¢_ VL tS.•90 GAL 4.•1 AZL 89.33 14CA E71.08 GHA

LQP •(17.70 VP _1•.741 GAP l•.lHi AZP IH).99 TAL 190.(1• TAP

GP 14.51 _AL 97.4• ZAP 1_d1.1• IT(1 1_.•3 ZA[ 1•(1.75 ETE

1•1.68 ECC ._4545 INC .D449 Vl •9.458

77.89 •CA 91.80 APO 151.5Z V• 34.850

lIH).li ZAC 117.59 ETC 907._ CLP-175.50

DLA -1(1.50 RAL 300.IS RAD (1_•7.(1 VEL 11.877 PTH •.11VHP (1.330 DPA -8.90 flAP •?4.95 ECC 1.5•59

L-I Tll_ INJ LAT INJ LJOIM_ INJ RT AS(; INJ AZMTH INJ TINE PO CST T_N INJ • LAT INJ • LONG

!(170.10 -3.71 •.40 1(10,D3 118.09 10 10 11 1070.1 .07 •.77

SlH_S.01 _7.(1T _47.•1 1_T.4• (15.41 1(1 44 D 47DS.O •7.04 •58.8?

14(17.(17 -4.•1 (151.$S 1•0.1(1 11D.5_ 11 18 _1 857.7 -.94 545.1•

9101.90 90.33 J_5._4J 1•7.34 (13.1HS _3 • SS 450_.7 •8.19 £18.89

11_•.37 -7.N 3341.44; IN.N 1•3.35 11 5 31 E_NI.4 -3.St 331.18

481M.74 31.(17 _1_.17 190.71 DO.04 •1 34 ? 4E14.7 51.15 1•$.07

NID-COUII_E]_CUTECN ACCURACY ORBIT DETERMINATION ACCURACY

8GT Stl_7.811_ S_J.4 883 185.7 ST 11_7.4 M 54_.S SS S5•.8

ImT -.5•14 _ -.S7(15 flTF .9405 CRT .4185 CRS -.4884 CST -.9945

888 S4JS_.I 1_3 .013• •15 -._dO(1 L(1A 1718.5 14(1A 811.1SSA 10.5

SGI 163(1.4 S;_ 4•1.5 THA 176.80 EL1 1D33.9 EL£ 308.7 ALF 5.•5
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE IIrP 2D 197D

I_LiOCENTRIC CONIC

RL 150.84 LAL -.DO

RP 109.77 LAP -.IS

RC 174.010 GL 4.75

PLAMETOCENTR 1C CONIC

C3 |1.9S§ VHL 4.654

LNCN AZNTH LNCH TIME

IO.OO 9 39 1

90.00 17 59 9

1OO.OO 10 59 7

100.00 19 § 44

110.00 11 41 59

11D.OO 20 $EE$

DIFFERENTIAL CORRECT IQN8

TO( 1.0899 TRA 3.11_8 TC$-4.0141 BAU 1.1Q31

ItD( .2598 ItRA -.L_145 RC3 .1951 FAU .01R35

FD( .4690 FRA 1.ESBI FC3 -.7827 BSP 18948

90( 1.0841 lIRA $.1793 BC3 4.0175 FSP -542

LAUNCH DATE $i£P 20 1970

FLIGHT TIM( 190.00 ARRIVAL DATE MAR ='9 1971

Ol STANCE 59t.928

LOL $S9.SZ VL ='5.955 GAL 4.83 AZL 99.15 HCA 274.24 SI4A 121.42 ECC .ZSllD INC .8502 Vl 99.459

LOP 810.96 VP 36.706 GAP 13.1'8 AZP 89.94 TAL 165.22 TAP 79.46 RCA 90.93 APO 151.90 VZ 34.841

GP 14.09 ZAL SS.O3 ZAP 194.14 ET3 14.53 ZAE 1£9.75 ET lr 169.47 ZAC 118.9Z ETC Z87.99 CLP-174.38

DLA -1§.16 RAL 309.89 RAO 95Q7,9 VEL 11.9110 PTH 2.13 VHP 11.577 DPA -10.39 RAP _77.99 ECC 1.3584

L-I TINE |NJ LAT ][NJ LONG INJ RT ASC INJ AZMTH |NJ TIRE PO C$T TIN INJ Z LAT INJ Z LONG

1741.117 -9.00 13.43 164.33 117.73 10 8 $ 1141.9 -Z.Z4 6.77

5399.05 I)7.99 !145 . 39 170.99 84.48 19 5 39 4769.1 99.76 939.82

1509.04 -7.19 355.45 163.69 119.09 11 17 13 _H)G.O -3.99 348.87

5080.19 L_.16 293.91 170.89 33.11 90 30 95 4490.1 97.90 915.33

1549.88 -10.95 541.79 181.84 199.79 19 4 98 749.9 -5.85 555.49

4809.05 39.99 9011.it9 170.19 ?9.39 91 59 59 4909.0 30.87 193.94

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

9GT 5949.5 _ $1§.7 993 151t.7 ST 1777.1 SR 537.4 SS 558.8

RRT -.57q9 RRF -.5540 RTF .9419 CRT .4591 CRS -.SOD5 CST -.9979

SGB 5679.8 _ .0107 RI3 -.9417 LSA 1888,6 NSA 999.4 SSA 17.5

$91 5657.1 8G9 491.0 THA 179.97 EL1 1794.0 EL2 Z9D.8 ALF 5.15

H(L IOCENTRIC CONIC

RL lSlD , 24 LAL -.00

RP 1041.79 LAP -1.05

It( 179.035 ret. 5.48

PLANETOCFJ4TR I C ¢0NLC

C3 £3.11t VHL 4.09t

LNCN AZNTH INCH TIME

90.00 93950

SO.OO 17 51 18

100.00 I0 50 30

100.00 19 94 $4

110.00 11 4£ 15

110;00 lID 411 19

DIFFERENTIAL COItltECT |OUl

TO( 1.2970 TRA 5.451M TC3-5.11314 BAU 1.16_i

NDE .2979 RIIA -._K)?2 RC3 .1431 FAU .01175

FDE .$021 IrRA 1.50L_ FC3 -.9080 BSP 18374

BO( 1.2559 BRA 5.4731 9C5 5.9342 FSP -527

FLIGHT T|N( 199.00 ARRIVAL DATE MAR 51 1971

DISTANCE 558.985

LOL 3511.99 VL 95.915 GAL 5.50 AZL 88.99 HCA 977.41 SIqA 121.17 ECC .25728 INC 1.0570 VI 29.958

LOP 274.03 VP 34.114111 GAP 13.73 AZP 99.87 TAL 1113.63 TAP 81.04 RCA 90.00 APO 152.35 VZ 34.853

94e 13.19 ZAL 59.73 ZAP 195.49 IrTS 97.09 ZN[ 126.74 ETE 199.75 ZAC 116.47 ETC 268.50 CLP-175.16

DLA -13.91 RAL 305.09 R_) 9594.0 91[L 19.054 PTH 9.15 VHP 8.845 DPA -1D.75 RAP 279.57 ECC 1.5958

L-I TIN( |NJ LAT INJ LONG INJ RT _ INJ AZNTH ][NJ TINE PO C$T TIN INJ 2 LAT INJ 2 LONG

1110.59 -9.19 17.59 197.97 117.91 1D 9 41 1210.4 -4.44 10.60

5349.10 97.M 243.88 174.49 93.77 19 25 21 4749.1 26.53 ='35.40

1571.94| -9.34 359.13 197.94 118.52 11 16 41 971.7 -5.46 592.49

S045.05 99.01 999.14 174.31 89.47 90 49 17 4495.1 27.67 214.11

1409, $7 -12,43 349,00 115.40 192.10 19 S 44 809.6 -8.10 338.58

4797.91 59.54 901.95 173.13 78.99 92 9 56 4197.9 50.99 193.13

NID-COUR9E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

I_T 544111.9 1611 S05.4 SG3 153.7 ST 1909.9 SR 539.9 98 578.0

RRT -.S5_4 _ -.5347 RTF .9459 CRT .4899 CRS -.596D CST -.9986

SGB 51419.4 R£5 .0095 RI5 -.9452 LSA 2000.8 MSA 209.7 $SA 16.7

891 5973.9 999 419.4 THA 177.14 EL1 1916.3 EL2 289.=' ALF 4.99

LAUNCH DATE 9EP ='O 1970

HELIOCENTRIC CONIC

RL 150.24 LAL -.DO

RP 108.9=' LAP -1.='1

RC 178.054 GL 9.15

PLAN[TOCENTRIC CONIC

C5 29. S45 VHL S.lS2

LNCH AZHTH LNCN TIME

90.00 9 54 57

90.00 ID 14 59

100.00 10 49 ='3

lo0.OO 19 49 5='

110.00 11 42 49

110.O0 21 5 _i

FLIGHT TIN( 194.00 ARRIVAL DATE APR Z 1971

DISTANCE 593.576

LOt. 558.82 VL ='5.671 GAL 6.20 AZL 88.77 HCA 280.57 SHA 11'0.95 ECC .='6402 [NC 1.='293 Vl ='9.858

LOP ='77.19 VP 39.951 GAP 14.21 AZP 89.79 TAL 162.08 TAP 61'.65 RCA 99.00 APO 151'.86 V=' $4.625

GP 15.55 ZAL 50.56 ZkP 199.09 ET3 89.92 ZAE 129.75 ETE 170.01 ZAC 116.04 (TC ='69.13 CLP-175.98

DLA -12.75 RAL 307.15 RAD 6598.1 VEL 12.161' PTH 2.18 VHP 9.128 DPA -11.09 RAP ='81.90 ECC 1.4348

L-I TIN( INJ LAT [NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ =' LONG

1879.11 -10.18 Z1.08 271.44 118.57 10 5 55 1276.1 -6.55 14.30

5554.49 27,§7 242.85 177.99 85.25 19 45 31 4734.5 ='6.54 234.37

1934.91 -11.39 2.72 170.82 117.65 11 19 58 1054.9 -7.56 556.01

5050.92 28.90 221.77 177.79 82.01 21 8 43 4450.9 27.49 215.='5

1497.69 -14.50 348.21 199.00 121.30 12 7 15 667.6 -10.25 341.69

4790.99 32.44 901.33 177.09 78.59 29 25 27 4191.0 30.55 192.65

DIFFERENTIAL CORRECTIONS

TO( 1.4057 TRA 3.7710 TC5-3.2958 BAU 1.1597

ROE .1799 RRA -.3191 RC$ .1299 FAU .01522

FDE .5845 FRA 1.5499 FC5 -.49t54 BSP 18479

BID( 1.4530 liRA 5.79A§ BC5 5.2981 F3P -512

NID-COURR( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5879.4 9911 494.4 _3 148.9 37 2029.2 SR 528.5 33 595.1

RRT -.5595 RRF -.5154 RTF .9449 CRT .5147 CRS -.5417 C3T -.9991

9GB 5700.9 R93 .0047 R15 -.9450 L3A 2120.9 NSA 280.9 33A 15.9

391 5985.9 3_2 419.7 THA 177.31 EL1 2056.4 EL2 280.6 ALF 4.85

LAUNCH DATE IM[P I'D 1970 FLIGHT TIME 196.00

I,I[LIOCENTRIC CONIC

RL 1SO.E4 LAL -.00

RP 108.84 LAP -1.56

RC IO0.OOZ GL 9.71

PLAN[TOCENTR I C CONIC

C3 L_1.$47 V_. 3.4_i

LNCH AZNTH LNCH TIME

90.00 9 $5 14

9O.OO 19 51 51

100.00 10 48 40

1DO.DO 19 59 47

11D.OO 11 45 53

lID.DO tl _0 IA

ARRIVAL DATE APR 4 1971

DISTANCE 548.790

LOt. 559.99 VL 95.929 GAL 9.94 AZL M.58 HCA 283.73 SNA 120.99 ECC .27157 INC 1.4195 Vl 29.658

LOP 280.39 VP 34,595 GAP 14.73 AZP 89.641 TAL 1GO,SO TAP 84.25 RCA 87.94 APO 153.45 V2 34.818

GP 15.00 ZAL 49.59 ZAP 1M.99 ET$ 73.09 ZAE 126.70 ETE 170.95 ZAC 115.90 ETC 299.76 CLP-176.31

DIFFERENTIAL CGNIECTiONll

TIDE 1.31187 TIIA 4.0310 TCS-9.DZ19 BAU 1.1548

I1_ .2101 llA -.3801RC5 .1047 FAU .01578

FOE .3961 FRA 1.5905 FC5 -.4039 BSP 18402

DOE 1.4150 BRA 4.1115 6C5 2.1934 FSP -498

DLA -11.97 RAL 309.10 RAD 9568.9 VEL 12.285 PTH 2.21 VHP 9.457 DPA -11.51 RAP 284.25 ECC 1.4893

L-| TINE |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 9 LAT INJ =' LONG

1939.40 -19.08 24.79 175.04 115.81 10 5 34 1339.4 -8.51 17.90

5594.44 97.49 949.19 181.49 82.91 90 O 19 4794.6 26.92 255.68

1_.04 -15.9t) 9.95 174.49 117.02 11 19 59 1099.0 -9.57 559.45

5043.93 98.85 991.29 191.97 91.73 91 29 50 4443.9 97.59 £1='.71

151M.19 -19.49 351.41 17_.99 120.38 19 8 57 994.2 -12.52 344.77

4797.89 32,40 901.10 11N).55 78.46 99 40 11 4167.9 30.47 199.41

ORBIT DETERNINATION ACCURACY

ST 2139.4 8R 394.1 59 608.5

CRT .5390 CRS -.5559 CST -.9994

LSA 2998.1 NSA 972.8 SSA 15.2

EL1 9145.6 ELI 279.7 ALF 4.72

MID-COURSE EXECUTION ACCURACY

8GT 51_7.4 _ 411_.9 995 144.2

RRT -.5190 lUELr -.4959 RTF .IM71

5707.9 RL_ .0059 RI3 -._71

SG1 5999,9 892 419.9 THA 177.48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE $EP 20 1979 FLIGHT TIN[ 198.00 ARRIVAL DATE APR • 1971

HEL liCE•T• IC CONIc

• L 1S•.84 Lid. -.00

RP loll. •• LAP -1.iS

RC 1•1.•$4 GL 7.11

PLAN[TOCENTN I C CONIC

C$ $3.001 _ 5.74S

LIKN AZNTN LIKH TIN[

90.00 I 31 i8

90.00 18 47 7

S00.O0 10 48 17

100.1110 lO 13 48

liO.O0 11 44 l•

110.00 tl 14 S

Di_NTIAL _CTI_

i.llYS TRA 4.441m TCS..'8.SINI] BAU i.i4?O

• DE .3031 NNA -.3400 RCIJ .OM_ FAU .OlLHJ7

FOE .S049 FRA 1.4_J4 FC3 -.584S IWP 19734

• 0( l.lO_ iRA 4.4S83 BC_ i.SIHD7 F3P -481

DISTANC[ 573.917

LG4. $S8.81 VL tS.TII GAL T.73 AZL 09.39 HCA 208.89 1_4A

LOP riD.S1 VP |HI.SIO GAP iS.iS AZP 89.53 TAL 118.•1 TAP

rip it.T0 ZAL 48.58 ZAP 187.09 ET8 78.42 ZN[ 128.88 ET[

110.48 ECC .ITiiZ INC 1.91TD Vl £D.4St

85.•5 RCA _l.•• APO 114.1i Vi 34.D1£

170.48 lie IlS.lD ETC liD.S• CLP-ITT.I5

91..4 -l•.l_ RAJ. 310.83 RAID 8S_l.$ V[L IE.4iS PTH i.iS VHP 9.771DPA -11.49 RAP £1Hi.$• ECC 1.5431

L-! TIN[ INJ LAT INJ I.GNG INJ RT ASC INJ AZMTH INJ TIN[ PC) CiT TIM INJ 2 LAT INJ Z LONG

IO00.Sl -21.87 ll.M i71.iS 114.94 10 S _i 1400.5 -10.39 11.41

IllS.SO 17.44 141.71 IN.N 82.71 20 IS 48 4lll.l Ii.14 £35.18

illS._l -iS.lO I.Ti 178.04 118.11 il 17 31 liDS.3 -11.47 l.II

IO_Hl.ll) I_l.Tt llO.H IIM.TS 81.S• IS 3T 48 4438.8 1T.33 Ill.iS

IITD.SS -18.!S $$4.SI lll._i lil._i il 10 IT ill,3 -14.58 347.11
41.L_ 1.41 IOi.13 114.01 78.88 11 SS S3 411_.$ 30.4i 11v_.44

MID-COURSE EiCUTICN ACCURACY ORBIT D(T[RNINATION ACCURACY

• GT N80.4 _ 4tm.8 8G3 i3•.T •T ll$1.T M DID.• •S llR.i

IT -.414l Nlll r -.4734 ITF .8485 CRT .3549 CR$ -.S893 CiT -.mS

STO0.8R_I .00,41RI3 -.9483 LSA £313.8 NiA lttS.l SSA 14.1

8it SlIS.II 406.0 THA 171.81 ELI 1_39.• EL_ LqBS.O ALF 4.11

LAUNCH DATE sdrp 20 1970 FLIGHT TIN[ 200.00 NIIIIVAL DATE AFIll D 19#1

NELIOCLrNTRIC CONIC DI8TANCE 17•.841

150.84 I.AL -.GO LQL 558.Wt VL 21.748 GAL 8.ST AZL 88.18 HCA L_O.OS M4A

RIP IGO.•? LAP -i.7i LiP L_l.IHI _P 34.SL_i GAP IS.iT AZP GH.37 T/d. 157.44 TAP

It(: ill.191 GL 7.GI GP Ii.4Z ZAL 44.79 ZAP 187.49 LrT8 IO.i2 ZAE 128.GH [TE
PLAM[TOCIrNTRI C Ca41C

C3 34.1N10 _ e. GOS DLA -9.74 RAL 312.11 RAD ISCNI.4 VEL 12.S84 PTH 2.2• VHP

AZNTH _ TIN[ L-i TIN[ INJ LAT INJ I.GNG INJ IT ARC INJ AZMTH
GO.GO 9 31 37 2_J8.83 -iS.iS 31.90 18_.2• 113.08

GO.GO 18 I ml 9317.41 27.42 14i.lO 111.,44 li.iS

IGO.GO 10 II 10 181£,70 -18.79 15.11 lil.ll IIS.IO

iGO.GO GO 17 34 SO_I.L5 ll.79 l_O.l_J II.l_ 81.19

IiO,GO il 49 30 ill.iS -IO.ll $57.77 179.11 118.14

iiO.GO ti 44 II 4791.99 l._l 101.40 liT.it T2.1S

DIIIAL /ION• Ill lrXlrCUTIGH ACCURACY

TiE i.lllm TIM 4.a04_ T¢_'2.21MS BAU i.S_W 8iT S¢l_.O M 4_kl.3 893 i31.2

IID( .Ills NIIA -.5488 _ .0754 FAU .01103 liT -.4717 ItlIF -.4342 IITF .8519

FiE .lffl7 FRA 1.4818 FC5 -.L_Jii BliP i_W8 SCA_ 1709.2 8U_ .G052 RIS -.9519

DO( 1.1177 BRA 4.8179 K3 2.lilt FSP -474 SGi _ll2.1 SGI G.O THA 177.82

I_O._A ECC .288_3 INC 1.•231 Vl L_.9S•
87.49 RCA IS.l• APO 154.88 Vi 34.809

IN.N ZAC 114.78 [TC 270.S_ CLP-I7•.SO

10.133 DPA -II.GORAP £•8.•8 ECC 1.G081

INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LON£
18 S 57 14S8.7 -12.18 _4.95

lO 30 S 4717.4 ll.12 233.18

11 18 23 1212.T -13.2l •.13

21 Sl 36 4489.8 27.33 lit.4•

12 12 43 1033.1 -iS.i• 380.85

23 8 ST 4191.8 30.IS 111.71

ORBIT KilNATION ACCURACY

8T rJis.O M 3iS.O iS I_S.O

CRT .1721 CR8 -.1823 CST -.IH_7

L3A _0T.SNIA 217.8 33A 13.8

ELI 2322.1 ELI 2S7.3 ALF 4.S1

LAUNCH •ATE 3EP 80 1970 FLIGHT TIN( 2Oi.OO ARRIVAL DATE APR lO 1971

HELIOCENTRIC CONIC

RL lS•.84 LAL -.00 LOt. 358.82 VL

• P 1M.•• LAP -1.87 LOP 2D•.DS VP

RC 183.813 GL 8.•3 GP 12.18 ZAL

PLAHETOCI[]4TEIC CONIC

C3 41.S73 K •.44•

LNCH AZNTH LNCH TIN[

90.00 • 31 14

I10.00 19 14 41

100.00 lO 40 IS

tOO.GO tO 40 iS

II0.00 11 48 M

IIO.GO 21 18 iS

DIFIrEI_NTIAL CQJ_2CTION8

TO( t.lTSl TRA S.lIHI3 TC_-2.OlS4 BAU i.SlOG

I .3310 IRA -.3313 8¢3 .0801 FlliJ .00_70

IrDl[ .iSto FRA i.1304 FC3 -.Lq_OBDP ilNll7

DO( •.Lq)04 liRA 5.1014 BC3 2.0183 FSP -488

DISTANCE 503.•48

25.708 GAL 9.47 AZL iT.to 14CA 235.21 SNA

58.495 GAP 18.S2 AZP 88.20 TAL SiS.iS TAP

43.10 ZAP SiT.D! ETI D4.10 ZAE 126.$5 ETE

120.01 ECC .29792 INC 2.0536 Vl 19.Jig

83.1T RCA 14.28 APO 155.77 V2 _4.801

170.80 ZAC 1t4.54 ET¢ lll.lO CLP-ITIo3i

DLA -8.89 RAL 314.28 RAD 8Sl_l.I V_L 12.785 PTH

L-! TIN[ INJ LAT

tll•.8i -17.08

5319.53 2l.ll

llll.48 -ll.3l

SO43,0i 21.i3

leeS.88 -21.7T

4?IH_.ST 32.55

2.52 VHP 10.120 DPA -II.l_i RAP 291.20 ECC 1.3042

INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

35.39 105.91 112.95 10 _ 51 1518.D -15.03 28.22

241.74 lll.19 82.72 to 41 DO 4719.3 21.15 233.31

18.54 185.32 114.01 11 li 24 12i8.5 -14.97 9.39

221,10 liD,14 8i.72 22 4 24 4445.0 IT.38 212.31

• M 115.58 117.03 12 14 43 1085.1 -17.iT 353.87

_Ol.tO ISO,IM 78.82 25 18 27 4193.D 50.98 193.18

NID-COUR_d[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SiT 5881.1 _ 441.8 SG5 131.0 ST 2388.1 M 510.2 S$ 647,4

NiT -.441_ _ -.8514 8TF .8348 CRT .5883 CR3 -.3853 CST -.9997

54188.2 _ .00_8 RI5 -.9548 LSA 2481.1 I_lA 250.1 3SA 13.4

SGi SQ84.S _ 394.9 THA iTD.O0 ELI 2395.1 EL2 230.1 ALl= 4.42

LAUNCH DATE DI_P tO 1970 FLIGHT TIN[ 204.00 NNIlUVAL DATE APII 12 1971

HELIOC2NTRIC C.G_IC DISTANCE 588.810

RL 190.24 LAL -.00 LOt. 384.8_ VL 25.870 GAL 10.45 AZL •T.T4 HCA 294.37 SNA 119.80 ECC .30858 INC 2.2804 Vl 29.658

• P 190.90 LAP -2.03 LOP 283.0i VP 58.4_2 GAP iT.L_ AZP 89.00 TAL i54.51 TAP 90.68 RCA 82.83 APO 15D.77 vZ 34.797
RC 187.718 GL 0.34 GP 11.95 ZAL 41.32 ZAP IDi.O7 (TS 88.34 ZAE 128.43 [TE 171.10 ZAC 113.92 ETC 272.19 CLP 179.77

P_A/_TOCEMYRIC CGNIC

C3 41.1_l Vl4L 8.848 DLA -8.11RAI. 311.78 RAD 85M.8 •EL 12.871PTH 2.57 VHP 10.959 DPA -11.66 RAP 293.49 ECC 1.7717

LN(H AZNTH iNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC 1NJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 • 31 5 2171.5T -18.52 38.83 189.55 111.81 10 7 17 1572.4 -15.40 31.54

im.Go II II SO 1314.41 27.48 14l.lO 131.35 82.90 20 55 35 4724.4 23.21 £33.66

IOO.90 10 48 30 1111.58 -18.85 19.89 188.87 112.84 11 to 33 1522.8 -18.57 It.S2

100.00 tO $2 I S048.45 tO.19 111.87 llS.ll 81.l 12 18 18 4449.4 27.47 213.15

IIO.GO il 47 40 17_1.89 -L_.SI 4.11 liT.iT 115.73 12 18 46 11_i.9 -19.87 311.87

ISO.GO I_ t 18 41Ol.10 52.88 _.tO IIM._H_ 79.32 13 29 24 4207.9 50.•5 1•3.05

011NT|AL CCnlIECTION8 MIO-CGUllSE EN[CUTiOI ACCURACY ORBIT D[T[RNINATION ACCURACT

TD( •._ll_ 11L4 3._H)Y8 TC_-i.TS42 BAU i.1901 8iT $898.2 8CA_ 4_l.S SG5 128.9 ST _452.D M 305.3 SS I_D.4

Im_ .348i IEIIA -.3_ RC3 .0485 FAU .00_5_ RRT -.4tO7 IERF -.40GT RTF .SITS CRT .G042 CR$ -.OO•S C3T -.ms

FOE .Dill• IrRA i.soi• FC3 -.I350 _ •SITS •Gll S_IIS.S m .G015 R15 -.9375 LSA 2548.1NSA 242.8 SSA 12.8
2.4i32 BNA 5.(10114 •C3 i.T548 Fm e -4S| _1 $872.5 _ 3M.T THA 178.1D EL1 24S9.0 EL2 242.5 ALF 4.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE 9EP 20 1970 FLIGHT TIN[ 201.00 ARRIVAL DATE APR 14 1971

HELIOCENTRIC CONIC DISTANCE SIS.tO7

RL 150.24 LAb -.DO LOL 358.8E VL t5.131 GAL 11.47 AZL 87.50 14CA 299.53 SMA 119.59 ECC .31035 INC Z.4917 Vl 19.958

RP 108.18 LAP -8.17 LOP t91.17 VP 38.431 GAP 17.99 AZP 88.77 TAL 153.10 TAP 92.85 RCA 81.11 APO 157.90 V2 34.795

RC 119.110 GL 1.14 GP 11.71 ZAL 40.08 ZAP lU.83 ET8 9E.87 Z/dE 128.31 IT[ 171.29 ZAC 113.50 £TC 171.79 CLP 179.87

PLAN[TOCEMTRIC CONIC

C$ 53.013 VHL 7.184 DLA -7.31 RAL 317.18 RAID t§_1.9 V[L 13.207 PTH 2.41 VHP 11.433 DPA -11.t0 RAP 115.77 £CC 1.8733

LNCH AZNTH LNCH TIN[ L-I TIRE INJ LAT INJ LONG |NJ RT A8C ZNJ AZNTH INJ TIRE PO CET TIN INJ Z LAT INJ Z LONG
10.00 I 31 l 8t11.04 -19.8S 4£.21 193.15 110.12 10 I 12 1828.1 -11.14 _.90

90.00 19 37 $l 9332.40 17.5§ 242.U 191.75 13.1t 21 8 51 4732.4 29.31 134.13

100.00 10 41 54 1975.01 -21.18 23.L_ 192.10 111.Q0 11 81 41 1375.1 -18.09 15.10

100.00 21 2 S! SOil.lO 28.17 211.33 199.52 82.30 22 27 11 44S1.1 27.80 Z13.10
110.00 11 41 2 1791.77 -14.71 7.27 110,95 114.31 12 11 49 1181.8 -21.28 359.17

110.00 fi 19 13 4119.48 32.11 203.49 197.92 79.82 23 39 33 4211.7 31.01 llk1.71

DIFFERENTIAL CCRfltCT|ON1 MIO-COURtM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE R.9119 TRA 1.0331 TC3-1.5114 BAU 1.0725 8GT 5155.9 8GR 410.4 285 123.1 ST 2501.0 SIR 31_D.0 11 874.3

ROlE .31S3 liRA -._W7 RC3 .0379 FAU .00708 RRT -.5914 RRF -.5795 RTF .9601 CRT .4199 CR8 -.822£ CST -.1998
FD[ .7127 FRA 1.9371 FC3 -.1153 21P 13292 IW_ S870.5 P_3 .0020 R13 -.gQ08 LSA 2103.7 NSA 234.1 SSA lZ.3

BO[ 2.19fi MA 1.0410 BC3 1.5119 F_P -439 881 S857,2 8GZ 377.S THA 178.37 EL1 2514.9 ELE 234.8 ALF 4,28

LAUNCH DATE 8[P 20 1970 FLIGHT TIN[ Z01.00 ARRIVAL DATE APR 16 1971

HELIO(ENTRIC C_NIC DZSTANC[ 597.1K_4
RL 150.24 LAL -.00 LOL 351.82 VL 25.514 GAL 12.59 AZL 17.25 I_A 302.18 _4A 119.58 ECC .33337 IN(: 2.7482 V1 29.458

RP 1041.93 LAP -2.31 LOP 299.33 VP 34.402 GAP 18.84 AZP 88.52 TAL 151.78 TAP 94.44 RCA 79.58 APO 159.18 VZ 3,1.790

RC 191.41_ 64. 8.87 GP 11.51 ZAL 38.71 ZAP lel.31 [78 97.10 ZNE 128.18 [TE 171.48 ZAC 113.08 £TC 173.34 CLP 177.14

PLAI_TOCENTNIC CONIC

C3 e0.213 Vt_ 7.713 DLA -9.74 RAL 318.41 RAD 1589.1 VEL 13.477 PTH 2.48 VHP 11.954 DPA -11.50 RAP 198.01 [CC 1.9118

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ _ INJ RT ARC INJ AZNTH INJ TIN[ PO (ST TIH INJ 2 LAT INJ 2 LONG

90.00 t 31 11 fill,iS -21.05 41.94 tH.75 109.38 10 9 14 1877.9 -18.22 58.01
DO.O0 11 41 10 5343.01 27.85 243.44 20_.09 83.55 21 17 13 4743.0 23.45 234.97

100.00 lO 49 13 ZOZS.ll -fi.42 n.47 111.Z0 110.30 11 23 9 1425.9 -19.45 18.93
100.00 £1 12 44 S070.29 _.08 223.11 201.19 82.74 L_ 37 14 4470.3 27.77 214.13

110.00 11 30 17 1831.27 -fi.08 10.41 114.81 112.12 12 20 52 1235.3 -22.75 2.84

110.00 fi IHI 20 4933._ 32.97 2C)4.5S 201,2Z 80.43 23 41 53 4233.7 31.30 115.73

DIFFERENTIAL COlUECTiON1 MID-COURSE [XI[CUTION ACCURACY ORBIT DETERNINATION ACCURACY

lrDE l.llll TIIA 1.3041 TC3-1.24t2 BAU 1.0395 8GT S831.0 _ 593.1 883 119.4 ST 2587.2 _ 214.1 iS 119.5

RD( .31_ RRA -._l RC3 .0£19 FAU .00S70 RRT -.3S88 Rm r -,$499 RTF .1138 CRT .1360CR$ -.1317 CST -.1198

IrDE .7432 FRA 1.1970 FC$ -.0812 BSP 19279 _ 3851.7 R23 .0019 R13 -.9438 LSA 215S.1 14SA 229.8 SSA 11.8

DOE 2.8782 liRA 1.5142 BC3 1.21N_5 FIP -425 881 S838.1 882 547.3 THA 178.56 EL1 2584.1 EL2 228.7 ALF 4.22

LAUNCH DATE &EP tO 1970 FLZGHT TIN[ 210.00 ARRIVAL DATE APt 11 1971

HELIOC[NTR|C CONIC

RL 150.84 LAL -.DO

RP 101.15 LAP -t.4S

IC 113.340 GL 9.07

PLAN[TO(ENTIIC CONIC

C$ 11.701 VHL 8.181

LNCH AZNTH LNCH TIN[

9O.00 9 31 33

90.00 11 57 25

100.00 10 49 51

100.00 21 21 41

110.00 11 51 31

110.00 IT 31 37

DIFFERENTIAL C.GRRECTIONS

TDE $.1013 TRA 7.0103

ROE .4031 RRA -.3SSO

Ir01[ .7801 FllA 1.71_8

EK_ 3.135S MA 7.019S

DISTANCE 401.758

LOL 556.92 VL ES.SS8 GAL 13.01 AZL 18.88 NCA 305.84 SMA 119.18 ECC .34782 INC 3.0180 Vl 29.959

LOP 302.49 VP 38.375 GAP 18.77 AZP 11.23 TAL lS0.48 TAP IH|.32 RCA 77.73 APO 180.14 Vt 34.781

GP 11.33 ZAL 37.41 ZAP 181.28 [T| 1O2.SO ZA2 125.87 [T[ 171.38 ZAC 112.49 ETC 273.90 CLP 176.19

DLA -9.18 RAL 319.85 RAO 1SI9.3 V_L 13.788 PTH 2.52 VHP 12.930 DPA -11.39 RAP 300.22 [CC 2.1307

L-! TIRE |NJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIRE PO CIT TIN INJ 2 LAT INJ 2 LONG

2327.97 -22.15 48.80 _00.27 108.11 10 10 20 1728.0 -19.47 41.15
5331.00 27.73 244.38 205.40 84.01 21 28 41 4758.0 29.81 235.tl

_079.00 -23.54 29.19 189.71 108.97 11 14 33 1475.0 -20.74 22.01

S01_4.21 L_.19 284.21 t03.22 83.21 22 44 25 4_1_1.2 27,95 213.12

1882.t8 -27.29 13.53 ll8.23 111.43 12 22 33 1282.3 -24.14 5.71

4849.89 33.15 _03.77 104.31 81.13 23 S7 27 4249.7 31.57 1_.10

RID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TC3-1.0778 BAU .9901 8GT $411.4 4GR 378.2 883 115.9 ST 2_00.1SR 28R.1 11 709.1

RC3 .0212 FAU .0042R RRT -.3213 RRF -.5140 RTF .IHi71 CRT .1821 CRS -.4521 CIT -.1199

FC3 -.0537 BSP 11_13 8GB 5451.1RI3 ,0010 R13 *.1_71 LSA 2701.0 NSA 218.S SSA 11.3

8C3 1.0710 FSP 0411 I81 S419.R I_ 3_1,1THA 178.74 EL1 2_07.0 EL2 218.4 ALF 4.18

LAUNCH DATE _EP 20 1970 FLIGHT TIN[ _12.00 ARRIVAL DATE AP_ 20 1971

H[L IOCENTR IC CONIC

RL 130.24 LAL -.DO

RP 101.94 LAP -2.37

RC 195.178 GL 1.23

PLAN[TOCENTR 1C CONIC

C3 71.144 _4L l.l_kl

LNCH AZNTH LNCH TIN[

9O.00 i 31 53

90.00 L_D S 44

1DO.DO 10 30 $S

tOO.DO 21 _1 44

110.00 11 52 44
110.00 fi 44 3

DISTANCE 1105.821

LOL 338.82 VL 23.323 GAL 15.14 AZL 1_.4R HCA 308.99 814A 11t.99 [CC .31392 INC 3.3103 Vl 29.138

LOP 30S.11 VP 34.344 GAP tm.81 AZP 17.91 TAL 148.28 TAP M.27 RCA 73.19 APO 192.2_ V2 34.711

GP 11.1S ZAL 34.33 ZAP 11t.18 [T8 107.S2 ZA_ 125.74 [TE 171.85 ZAC 112.25 ETC 174.43 CLP 175.99

DLA -S.64 RAL 310.74 RAID 4811.| V[L 14.142 PTH 2.54 VHP 13.170 DPA -11.17 RAP 302.31 ECC 2.2943

L-| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T T|H INJ 2 LAT ZNJ 2 LONG

2374.0_ -L_.13 51.97 _03.74 11_.11 10 11 31 1778.0 -20.81 44.21

S371.1§ 27.43 248,18 L_4.1_ 84.58 21 35 15 4771.1 28.79 231.97

2111.21 -_4.55 52.83 105.28 107.81 11 23 57 1522.2 -21.91 23.03

5100.14 L_.31 2£5._II 208.48 83.87 22 54 45 4500.2 28.1_ 219.77

1917.17 -21.31 18.81 101.11 109.90 12 _4 31 1327.7 -25.41 1.70

4117.50 33.53 _07.15 £07.R9 41.92 24 S 13 4247.5 31.13 1_1.21

NID-COUiltEE [XI[¢UT|ON ACCURACY ORBIT DETERNINATION ACCURACY
8GT 5S47.7 8GIt 350.5 813 112.7 ST 2137.4 M 293.4 SS 721.1

RRT -.2790 _ -.2752 RTF .9705 CRT .4700 CRS -.1185 CST -.9999

5509.1RL_ .00_1 R13 -.9705 LSA 2742.1NSA 209.9 SSA 10.8

• ;1 399R.8 882 344.0 THA 178.97 EL1 2644.3 ELZ 209,8 ALF 4.14

DIFFERENTIAL COitli_ECTION$

71_ 3.311_ TRA ?.3387 TC3 -.lAIrS3 8AU .9310

RD_ .4234 MA -.3§11 RC3 .0147 FAU .00_73

F'D[ .1112 IrRA 1.13§0 FC3 -.0300 DIP llO_ll

END( 3.4121 4RA ?.3N1 BC3 .9453 F_P -3Shl
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970J

LAUMCH DATE 8EP 80 ISTO FLIGHT TINE E14.00

N(LIQCENTRIC CONIC DISTANCE DOS.lED

RL 150.84 LAL -.00 LOL 3Sl.DE VL ES.4DD GAL 1D.60 AZL N.57 HCA 31E.14 $NA 111.81 [CC

IP 1C_.D4 LAP -E.ID LOP ]Oa.Dt VP _i. RE4 GAP 81.97 AZP iT.Sl TAL 148.19 TAP 108,33 RCA

RC 194.91)7 GL 9.$6 GP 10.91) ZAL 35.38 ZAP SiT.D1 ETD 112.59 ZA[ 1ZS.4S [T( 1TZ.D4 ZAC
PLAN[TQCENTR 1C CONIC

C3 S0,431 VHL O.SlO DLA -S.lD RAL _l.TI RAD iS88.• V[L 14.SS3 PTH 2.84 VHP 13.885 DPA

LN(N kZMTH LKN TIN( L-I TIlE INJ LAT INJ LONG INJ IT AK INJ AZNTN INJ TIN[

!10.00 • 32 91 _A81.91 -24.00 SS.OG L_7.15 lOS.SO 10 SE 43

90.00 20 13 7 SR_B.tS £7.94 248.78 811.81 85.17 21 42 5S

100.00 10 Sl lS 818T.X -85.45 $S.88 20a.87 101.£$ 11 87 2

100.00 £1 34 54 S118.01 L_.44 _._ 811.88 84.55 E$ E 18

110.00 11 91 14 1•Y$.tS -L_._ 18._ ZOS.30 108.$S 12 20 45

110.00 2 SO 44 4810.91 $3.$0 _06.81 2|1.15 2.78 24 12 11

DIFFEN[NTIAL C_[CTICMI NID-COURIH[ EXECUTION ACCURACY

T_ 3.•ISt lmA 8.1146 TED -.70_1 BAU .DSQ? 8GT SSTS.S 8_ 340.$ 8G3 109.7
ROE .4494 I_A -.3103 RC$ .0011 IrAu .D010G DRT -.IflHNI Iglgr -.1_87 RTF .2712

FD[ .8S98 FRA 1.2155 FC5 -.010_ Blip 18T59 8Ga SSES.8 R_ .OOe$ 811 -.2719

DO( 3.71_ 98A 8.1i18 KS .?O_S F_P -ST• IGl SSTE.0 _ $$|.Z THA 1T8.$•

LAUNCH DATE 8[P _0 1•70 FLIGHT TINE t18.00

N(LIOCENTIIIC CCNIC DIIITA/K[ 81£.174

RL 110.14 LAL -.00 L_ 314.U VL £$.457 GAL 18.20 AZL 84.02 HCA $15.89 _A 118.65 ECC
RP 100.1)4 LAP -£.00 LaD 55|.94 VII M.30| GAP _.L_ AZP 87.$7 TAL 147.21 TAP 1Q_.Sl REA

RC 198.7_G GL 8.44 6ff 10.84 ZAL _.41 ZAP 187.54 [1"8 117.88 ZA£ 125.11 ETE 17_._4 ZAC
PL_TOC_NT_ IC C_MIC

CS 104. SO_ VlRL 10.2L_ DLA -4. 78 RAL 5_.S_ RAID 85_0.0 I_L 15.0_ PTH 2.71 VIRP 14. _ DPA
L-qCH AZNTH LN(N TIN( b-I TIlE INJ LAT

• 0.00 8 $2 SO _4_$.44 -_4.78

90.00 _0 10 SO 5407.15 _8.04

100.00 10 91 SS _10.$0 -_.L_

100.00 £1 43 • 5137.$1 L_.SS

110.00 11 S$ 0 201_._0 -SO._|

110.00 _ SO _ 4gOT,TT $$,87
Ol_IAt. _lm_CTlO_

TO[ 4.Ol11 TRA 8.8044 TC$ -.$481r BAU ._8_I

roe .I)04o FRA £.004_ FED .O0_S BlIP 18301

ROE 4.0400 BRA 8.•10_ KS .14_ Flip -$57

ARRIVAL DATE APR E_ 1871

INJ _ INJ 8T AEC INJ AZMTH INJ TIN[ PO

58. rm 210,_H_ 104.L_D 10 15 55
848.N 214.87 89.8$ El 49 $9

58.84 80|.87 104.87 11 21 4i

_8.13 214.74 8$.L_J £3 8 45

_.$7 804,1_ 108.81 12 £8 $$

210.2 114.t7 l$._ ?.4 18 20

.38190 INC 5.4ED7 Vl ED.959

73.44 APO IM.SD V£ 34.785

111.$5 ETC E74.94 CLP 174.94

-lO.D4 RAP 304.49 ECC £.48R)

PO C$T TIN INJ 2 LAT INJ 2 LONG

1821.9 -_1.•4 47.18

4708.2 2_.•7 E_O.1D

1507.4 -22.•• _7._1

4§18.0 _8.37 _19.05

1571.2 -2_.57 11.5_

4288.• 3E.14 1_._5
ORBIT DETERNINATION A¢CUNACY

ST 2888.1M 277.7 D$ 748.5

CRT .$885 CR$ -.88_ CST -.999D

LSA 2770.8 14_A 201.0 8SA 10.3

EL1 2878.0 EL_ EO0.• ALF 4.12

ARRIVAL DATE APR 84 1971

•40205 INC 5.9027 Vl _P.659

70.94 APO 1_.33 V2 34.785

111.48 ETC 275.43 CLP 173.83

-10.71 RAP 304.53 [CC E.71•9

CST TIN INJ £ LAT INJ £ LONG

1885.4 -2.57 50.04
4807.1 E7.17 E$•.S3

1110.3 -21.D$ 30.79

4557.5 20.$• 21D.4_

141E.0 -_T.DI 14.34

4507.8 3E.45 EOI.20

0881T D_TI|RU41NATION ACCUIRACY

ST 2895.2 M 272.£ SS 774.3

CRT .7078 C_$ -.TOSE CST -.DOg'•

LSA 2810.• i4_A 191.D $$A 9.8

EL1 2702.1ELE 191.• ALF 4.11

NID-COu_EXECUTION ACCURACY

S4;T SSSt.|8_ 588.$ 8G5 10_.D

lit -.|71|_ -.1_0_ RTF .D775

8CA• _81,111_ .00_ R13 -.D771

8&1 5$92.$ 88_ $1T,5 THA 179.43

LAUNCH DATE JEP tO 1970 FLIGHT TIN( E18.OO

N(LIOCENTRIC CONIC DISTANCE 614.867

RL lID.E4 LAL -.00 LOt. ]SE.SE VL E5.42D GAL 1D.DD AZL 05.82 NCA 310.44 DMA 118.47 ECC

RP 100.1)4 LAP -t._O LOP )19.$| VP 5_.280 GAP _4.71 AZP 88.T8 TAL 140.59 TAP 104.85 RCA

• C 800.S70 GL •.S_ GP 10.70 ZAL $$.i7 ZAP 1D7.04 ET8 188.87 ZAl[ 124._• ETE 172.44 ZAC
PLANETOCENTRIC CONIC

C_ 121.410 V_ 11.0_0 DLA -4.40 RAL $E$.55 RAD 8§?0.3 V[L IS,SOl PTH 8.77 VHP 15.593 DPA

ARRIVAL DATE APR _4 1071

.4247E 1NC 4.377E V1 _•.919

69.15 APO 149.78 v_ $4.794

111.02 ETC 275.89 CLP 17_.41

LNCH AZNTH LI4CH TIN( L-I TIN[ INJ LAT INJ LONG INJ fiT A$C INd AZNTH INJ TIN(

90.00 • 35 11 2900.$1 -25.41 _D.M 813.51 102.25 10 19 7

• 0.00 20 24 57 S487.D7 2D.11 848.58 £17.11 DD.59 E1 55 E4

100.00 10 52 38 L_SO.87 -L_.•S 41.D5 213,18 103.54 11 50

100.00 _1 48 L_ 5118._ L_._S L_.88 217.70 80.11 _$ 14 81

110.00 11 S• 2 L_SE.0S -SO.ES 25._ 211,01 105.22 12 $0 14

110.00 t$ I L_ 4•20.S_ 53.82 211.83 E17.50 84.7£ 84 85 $4

DIFFERENTIAL CC_ECTIO_S NID-COURXE EXECUTION ACCURACY

TO( 4.3_ 11_A 0.S14S TC$ -.3998 BAU .6490 SGT 55£7.D 864_ 304.8 8G$ 104.2

RD( .SODS B_A -.L_O RE3 .00_8 FAU-.O0_84 R_T -.1034 R_F -.1048 8TF .•I_S

FD( .•570 F_A E.1015 FC3 .0_01 Blip 17734 SGB SSRD.O R_ .001_ 815 -.980_

ROE 4.$•59 MA 8.51•1 8C$ ._8 FSP -33_ 881 SS27.D 88_ _.2 THA 179.87

LAUNCH DATE D_P 20 1870 FLIGHT TIN[ 22G.00

N(LIOCENTNXC CGNIC DISTANCE D18,448

Rb 110._ LAL -.00 LOt. 310.2 VL 25.597 GAL 21.88 AZL IS,SO HCA $21.59 SNA 118.31 ECC .45051

lip 10_.•5 LAp -$.00 LOP 31D.31 VP 31.E81 GAP L_.40 AZIP SO.L_ TAL 145.74 TAP 107.35 RCA 65.D3
RC Lq_.$_ GL 9.97 GP 10.50 ZAL $5.04 ZAP 188._ [T8 187.58 ZN[ lEd. IT ETE 172.66 ZAC 110.62

PLA_TOCEN_IC CONIC

-10.45 RAP 308.49 ECC _.9994

PO CST TIN INJ 2 LAT INJ £ LONG

1_06.3 -_3.38 58.7t

48_7.7 Z7.39 241.00

1150.7 -_4.79 55.49

4558.5 _8.81 _0,90

1458.1 -28.54 17.01

4129.D 3_.72 808.87

ORBIT DETERI41NATION ACCURACY

ST 2715.1SR Z44.9 S$ 804.0

CRT .7_84 CRS -.7Z54 CST -.9999

LSA _830._ NDA 198.5 $SA 9.5

ELI 8782.1 [LZ 188.4 ALF 4.11

C3 141.143 VHL 11.915 DLA

LNCH AZNTH LNCH TINE L-I TIN[ INJ LAT

IO.O0 • $$ 12 E!44.11 -E5.98

90.00 20 20 15 S441.TI I_l.ll

100.00 10 S$ 14 1_88.13 -£7.48

100.00 11SE 34 9181.C_ _.75

110.00 11 SO $7 _04_.8S -$1.58

110.00 L_ $ 21 4911.2 _5.•S
DIFI_N[NTIAL C_M_CTiON_

TD[ 4.6954 11_410.1_kB TC5 -.2814 8AU .S_$

• DE .5387 ImA -.1_17 flC$ .0009 FAU-.O04S2

FOE 1.0001FRA 2.1041FC5 .0_80 Blip 1B4L_
I10( 4.7_D5 BllAlO.£$71 8C3 .E8_8 FEP -342

ARRIVAL DATE APR _8 1971

-4.21 RAL _$.1_ RAID 8970.5 V[L 18.2_ PTH 8.8S _4p 10.681 DPA -10.17

INJ lONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN

_.47 210.45 101.7_ 10 16 16 1944.2

851.20 _,58 87.40 22 0 5 4•49.8

44.1_ 211.07 IO_.L_ 11 31 2 1080.1
211.$5 _0,_1 88.98 25 18 55 4581.0

J_J.O_ 214.98 105.81 12 51 46 1488.7

215.74 I_0.12 85.78 E4 27 54 4353.3

NID-COU_[EX[CUTION ACCURACY

8GT S4_.S 8_ £88.8 SG3 101.0

R_T -.OI4811RF -._71 RTF .9837

$470.1 _ .0035 R13 -.9837

SGI 5488.5 SGE 2M._ THA 179.93

IN(: 4.8840 Vl 29.858

APO 171.59 VZ 34.787
[TC 276.33 CLP 171.37

RAP 310.36 ECC 3.3364

INJ Z LAT INJ _ LONG

-84.09 55.50

27.55 242.SR

-25.51 _H_.O4

_9.0_ _28.68

-29.35 19.55

53.00 Z04.63

ORBIT DETERNINAT|ON ACCURACY

ST 2700.0 SR 26_.3 ss 928.7

CRT .7484 CR$ -.T4SO CST -.9999
LSA E6_1,1MSA 173.7 SSA 8.7

EL1 2707.1ELZ 173.5 ALF 4.17

1729



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE SEP 81 :S?O

HELIOCENTRIC C_IC

RL lSO.RD LAL -.00

RP 107.7• LAP .1S

RC 47.431GL .•S

PLAM[TOCENTRIC CONIC

C$ 84.805 VHL 4.920

LNCH AZNTH LNCN TIN(

90.00 S 58 4•

90.00 1t 5 54

100.00 5 1l 1l

100.00 13 $5 •

110.00 • • S•

110.00 15 O 53

FLIGHT TRill 70.00 ARRIVAL DATE NO¥ 30 1970

DISTANCE 184.378

LOt. 357.i0 VL ll. St4 GAL -•.87 AZL 19,t4 HCA 81.SZ 3HA 124.77 ECC .25160 INC .1418

LOP 79.11 VP 37.411 GAP -18.38 AZP ••.9• TAL EO•.lZ TAP 2••.$4 RCA 93.3T APO 154.11

GP -15.18 ZAL 135.•O ZAP 17.90 ST• 55.•• ZA[ 147.73 ETE 3_1.58 ZAC ••.75 (TC ZS1.•1

DLA -14.•1 RAL tl•.13 RAD 5§U,O VEL 12,0•• PTH 2.1• VHP •.195 DPA -34.29 RAP 244.08

L-1 TIM( INJ LAT |NJ LONG |NJ RT A•C INJ AZNTH INJ TINE PO C•T TIN INJ Z LAT

1788,§1 °7.47 18.07 •2.•• 117.38 4 28 34 1188.5 -3.74

$37•,S$ E7.•7 245.•7 ••.7• •4.75 13 35 31 477•.5 25.•5

1531,3• -•.•l 357.N •t.tl 11•,72 S 3• 7 •51.4 -4.78

S088.•t 29.13 t24.SS ••.60 •3.44 14 58 55 448•.9 28.01

139t.58 -11.81 344.07 90.33 122.31 • 2• 10 792.• -7.46

48L_D,$O 31.•Z 203.55 88,•9 7•.•• 18 11 13 4220.5 31.07

Vl 29.468

VZ 3S.188

CLP -9.59

[CC 1.3985

INJ Z LONG
9.38

237.3S

351.57

215.98

337.87

194.77

DIFFERENTIAL CatPJ[CTICN8

TO( .1184 TRA -.3581 TC3 .4IM BAU .1794

-.3101 RItA -.le_'5 RC5 -.E455 FAU ,O_lOG

FD( .1795 FRA -,0844 FCS-1,L_O0 •IMP 1781

BIDE .S£11 BRA ,3785 BC3 .$452 FSP -274

NID-COUMK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 657.1 _ 458.8 IM_3 111.5 ST 182.9 8R 5•3.9 SS 152.0

RRT -.5£70 RRF .415• RTF -.583• CRT -.6132 CR• .9456 CST -.7709
801.4 RL_ -.07L_ID R13 .8871 LSA 411.1 14SA 138.2 •SA 30.6

_1 18S.O _ 415.• THA 159,14 EL1 383.• EL£ 137.1 ALF 109.75

LAUNCH DATE Jl[P 21 1970 FLIGHT TINE 7|.OO ARRIVAL DATE DEC 2 1970

HELIOCENTRIC CECil C

RL 150,20 LAL -.00
RP 107.72 LAP ,35

RC 48.893 64. 1,94

PLAN[T_[NTM 1C COMIC

C3 23.071 VHL 4.M03

LNCH AZMTH LNCH TIME

t)0.00 34040

gO.O0 12 14

100.00 4 551 11
100.00 13 4£ _J

11D.00 5 48 •

110.00 1S I 11

DISTANCE 191.194

357.e0 VL E•.7Ol GAL -•.8Z AZL •9.8§ HCA 84.75 SNA 125.D9 (CC .24275 INC .3524 Vl Z9.888
LOP 92.34 VP 37.547 GAP -11.38 AZP 88,97 TAL 209.51 TAP 294.26 RCA 95.53 APO 156.44 V2 35.179

6P -18.19 ZAL 157.14 ZAP 20.19 ET8 48.6t ZN[ 146.61 ETE 332,97 ZAC 65.81 ETC 251.71 CLP -12.24

DLA -13.11 PAL 218.•3 RAD 65•7.9 VI[L 12.019 PTH 2.15 VHP 7.702 DPA -37.40

L-I TIN( INJ LAT INJ L(:NG INJ RT _ INJ AZMTH INJ TIME PO CST TIN

I_._D -8.74 18.40 tl0.81 117.04 4 11 9 1229.3

5312.35 27.3• 241.23 87.00 •2.47 13 42 59 4712.3

151111.84 -8.90 .10 DO.ZO 118,35 5 21 40 988.8

SO_9.OZ 28,•7 220.11 94.79 81.17 15 • 24 4428.0

14Z3.15 -12.92 343.75 78.41 121.93 • 11 49 823.1

4748.49 32.10 199,50 i_.O4 77.5• 16 25 57 4188.5

DIFFI[RENTIAt. CGm_CTICNS

TlX .OgeO TRA -.3431TC3 .5_94 BAU ,1861

NO( -.£924 ItRA -.1L55 RC3 -.Z083 FAU .03837

• 2334 FlEA -.1195 FC3-1.4773 BSP 1852

IN)( .3084 BRA .3ee7 BC3 .e033 FSP -315

RAP 244.46 ECC 1.3797

INJ Z LAT INJ 2 LONG
-5.05 11.67

28.05 232.82

-•.04 353.45

27.15 111.64

-8.80 539.30

30.0• 190.89

ORBIT DETERMINATION ACCURACY

ST 172.6 _ 352.1 S• 189.6

CRT -.5744 CRS .9435 CST -.7800

LSA 412.0 NSA 137.S SSA 32.8

EL1 588,1 EL2 135.1 ALF 108.27

NID-CCURD[ EXECUTION ACCURACY
8GT •70.0 9GR 4_.4 883 125.8

RRT -.384£ RRF .4856 RTF -.6452

SGB 920.3 R23 -.IMI33 R13 .6961

SGI 705.4 •82 418.7 THA 157.11

LAUNCH DATE •EP 21 1970

HELIOCENTRIC CONIC

RL 150.80 LAL -.OO

RP 107.•• LAP .54

RC 50.491GL 3.01

PLAMETOCENTRIC CONIC

C3 21.155 _SL 4.707

LNCN AZNTN LNCN TIME

90.00 3 23 24
I)0.00 It 23 5

100.00 4 38 53

100.00 18 SO 17

110.00 § 33 52

FLIGHT TIM( 74.00 ARRIVAL DATE DEC 4 1970

DISTANCE 198.009

LOt. 357,60 VL 26,9•0 GAL -8.59 AZL 19.45 HCA 87.97 3NA 126.91 ECC .23499 INC .5412 Vl 29.846

LOP 85.57 VP 37.•89 GAP -10.49 AZP 99.99 TAL 210,99 TAP 298.84 RCA 97.09 APO 158.73 V2 35.188

GP -17.29 ZAL 138.57 ZAP 22.74 ST• 44.43 ZAE 145.99 ETE 351.12 ZAC 84.74 ETC 241.77 CLP -15.00

DLA -11.58 RAL 217.55 RAD •5•7.9 V[L 11.981 PTH 2.14 VNP 7.242 DPA -38.58 RAP 244.88 ECC 1.3844

L-I TIME |HJ LAT INJ LONG |NJ AT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1871.15 -10.03 20.90 79.0• 116.92 3 54 35 1271.1 -S.3T 14.02

5230.80 29.75 23•.84 84.51 80.36 13 SO 35 4•$0.9 25.15 228.54

lli_7,i_ -11.15 t.31 79.49 117.92 5 S O 1027.8 -7.32 355.80

4919.59 27.99 215.90 84.26 79.05 15 13 S 4399.6 26.19 207.56

1455.41 -14.07 347.53 76,77 121.48 5 58 8 655.4 -9.80 341.03
185.Q8 83.40 75.44 16 30 21 4114.5 20.94 187.24

NID-COURS( EXECUTION ACCURACY ORBIT D[TERI41NATION ACCURACY

• ST •?9.8 8DR 491.1 8G3 141.4 ST 161.5 SIR 336.9 S• 231.1

RRT -.4023 RRF .5189 RTF -.8539 CRT -.5216 CRS ,9398 CST -.7356

• 68 838.7 R23 -.09Q5 R13 .7043 LSA 415.7 NSA 137,6 SSA 34.6

SG1 725.1 382 421.5 THA 154,72 EL1 349.1 EL2 133.0 ALF 108.50

110.00 15 11 47 4714.53 31,27

DIFFERENTIAL CURRECTIQN8

TO( .09S2 TRA -.3114 TC3 ,5•91 BAU .1953

ROSE -.9734 RRA -.1372 RC3 -.3382 FAU .04309

IrO( .tiled FRA -.1581 FCS-S.IMIE5 BSP 11143

BO[ .t844 BRA .5589 BC5 .8594 FSP -393

LAUNCH DATE _EP 21 1970

HELIOCENTRIC C(_IC

RL 1SO.81D LAL -.00

RP 107.97 LAP .73
RC 5£.0t8 GL 4.21

PLAMETOC[NTR|C CONIC

C3 21.419 VI4L 4.MM9

LNCH AZNTH LNCH TIME

90.00 3 7 2

lm.oo 12 31 52

100.00 4 23 24

100.00 13 58 10

110.00 S ZO _1

110.00 1§ 17 42

DIFFERENTIAL CGMItECTI(M4$

TIN[ .0719 TRA -.3178 TC3 .5_66 BAU .L_4O

RID( -.£5L_ IIA -.1454 RC3 -._H)L_ FALl .04712

FD( .$723 IrRA -.1949FC3-1.9048 BIke _023

BID( .2829 BRA .3494 BC3 .7123 FSP -415

FLIGHT TIME 7•.00 ARRIVAL DATE DEC G 1970

DISTANCE Im4.1m7

L0L 397.80 VL 27,001 GAL -8.$8 AZL 89.27 HCA 91.21 •HA 127.83 ECC .22822 INC .7291 Vl 29.888

LOP 041.80 VP 37.779 GAP -8.81 AZP 90.02 TAL 212,15 TAP 503.35 RCA 98.$9 APO 157.01 V2 35.198

GP -19.S_ ZAL 139,85 ZAP _5.54 ST• 40.94 ZAE 144.91ETE 3L_).O0 ZAC •3.55 ETC 261.81CLP -17.91

DLA -lO.OS RAL 219,90 RAID 8567.8 VI[L 11.950 PTH 2.13 VHP •.815 DPA -39.84 RAP 244.70 ECC 1.3525

L-I TIN( INJ LAT INJ LONG ZNJ RT A$C INJ AZI(TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
1813._ -11.32 23.£8 77.90 118,13 3 38 S• 1513.7 -7.71 18.44

5191.•0 L_.D1 23_._8 8_,31 78.40 13 §8 2_ 4591.9 24.15 224,51

11HI7.34 -12,40 4,59 77,O4 117.42 4 51 11 IO87.3 -8.•3 357.83
4913.53 27._0 211.9_ 8_.02 77.10 15 20 4 4313.5 25.15 203.72

1489,00 -15.2• 349.41 75.4D t_O.97 5 45 10 889.0 -11.04 342.85

4444.83 30,38 192.04 81.08 73.49 16 35 27 408_.• 27.90 193.82

NID-COtMSI[ EXECUTION ACCURACY ORBIT D(TERNINATION ACCURACY

_T J05.1 _ $12.9 S83 158.9 ST 15D.2 SR $17.• SS 27•.8

RRT -.4391 RRIr ,5738 RTF -.•583 CRT -.4490 CRS .9344 CST -.•951
888 959.4 RL_3 -.1113 R13 .7221 LSA 423.B NSA 138.3 SSA 35.9

• G1 743,5 •G_ 425.1THA 151,94 £L1 325.1 ELI 130.7 ALF 104.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH DATE •EP tl 1970 FLIGHT TIN( 78.00 ARRIVAL DATE DEC I 1170

14£L IOC[NTIIIC CONIC

RL 160.20 LAb -.00

RP 107.94 LAP .Dr

RC 53.919 GL 5.40

PLAI4ETOC[NTR gC CQN|C

c3 80.•14 WL 4.914

LNCH AZMTH LNCH TIME
90.00 Z 51 34

90.00 19 40 SO

100.00 4 • 47

100.00 14 • 19
110.00 $ T 34

110.00 19 23 gill

LCL 557.60 VL Z7.1ZS GAL

LOP 98.04 VP 37.874 GAP

GP -19.86 ZAL 140.98 ZAP

D|6TANCE 211.567

-•.54 AZl. 89.08 HCA 94.44 &leA 128.97 ECC .22253 gNC .•177

-•.79 AZP •0.07 1At 913._1 TAP 3O7.DO 9CA lO0.OD APO 157.27

26.S7 ET$ 37.•7 ZA1 144.29 ETE 326.56 ZAC 82.22 ETC 261.60

DLA -8.$8 RAL 115.70 ItND 6167.8 VEL 11.915 PTH 2.12 VHP 6.419 •PA -41.19 RAP 244.4•

L-| TgN( |NJ LAT ]NJ L_NG |NJ RT ADC INJ AZNTH ]NJ TIN| PO C$T TIN INJ sJ LAT

196.83 -l£.lW PS.76 76.45 115.57 $ 24 11 1396.9 -9.05

3135.49 23.16 120.16 80.40 76.S0 14 6 tS 4535.5 23.09

1707.75 -13.GG 6.•3 75.89 116.85 4 37 1§ 1107.7 -9.95

40_9.84) 96.63 109.17 80.09 75.31 15 27 18 4269.D 24.05

1393.57 -$1.43 331.37 74.35 120.39 5 $3 O 913.6 -12.30

_1,1•.74 29.39 IlNI.IHP 76.06 71.70 16 dO 55 4D16.7 PD.•I

Vl £D.6D9

V2 35 • I06

CLP -20.D7

ECC 1.3429

INJ I LONG
18.90

220.72

.11

200.11

344.73

11_.61

DIFF(99NT 1AL _CTIQN8

191 .0S93 "tltA -.3011 TC3 .6143 IUtU .2194

-.t1294 NP.A -.IS47 RC3 -.433'1 FAU .03111

F1D( .4699 FItA -.24J sp Irc5-9.144t _ 5P106

.23¢HI _ ._147 K3 .7697 Flip -475

NID-COURIME EXECUTION ACCURACY ORBIT DET_NINATION ACCURACY

8GT GET.? _ 140.2 SG3 170.3 ST 140.0 Ill 264.£ 3S 325.6
I_T -.4740 _ .6297 RTF -.6309 CRT -.3501 ORS .•163 CST -.M2O

• 74.9 _ -.1_66 fl13 .7403 L3A 437.4 MSA 13D.4 68A 36.5

SGS 711.6 _ 4Lql.3 THA 148.61 ELI 299.4 EL2 lZD.4 ALF 101.89

LAUNCH DAT1 IMEP 91 1970 FLIGHT TIN( 80.00 ARRIVAL DATE DEC 10 1970

_L IOCENTRIC CONIC

RL SSO.tO LAL -.00

lip 107.61 LAP 140
RC 55.612 GL 6.•3

PLAb_TOCE]H1111C CGNIC

C$ 80.373 VICL 4.514

LNCH AZMTH iNCH TIN(
gO.O0 9 37 I

9O.OO 19 114 3

100.00 3 SS 1

100.00 14 14 44

110.00 4 59 36

110.00 16 30 87

DI_TIAL CONJECTiON6

T1K .0471 TDA -.414J0 TC3 .Ik224 BAU .L_OS

liD| -.8031 NP3t --.tDdl, S RC8 -.5171 FAU .05147

.3607 IrRA -.1877 FC3-2._199 _ 1103

.2087 B�A .34414 8C3 .6097 Flip -$41

Di STANC1 218.347

LOL 337.•0 VL LvT.2_l GAL -11.39 AZL IMI.•• HCA •7.67 _I4A 1_.41 ECC .21723 INC 1.1080
LOP !_J.17 VP 37._N) GAP -8.00 AZP 414.13 TAb P14.48 TAP 312.15 RCA 101.30 APO 157.52

GP -21.34 ZAL 141.95 ZAP 31.•.IJ ET$ 33.58 ZA1 143.79 ETI[ 3_J.TG ZAC •0.75 1TC 261.75

Vl _.D66

V2 39.114

CLP -24.20

DLA -7.00 IL4J. 919.11 RAO 64147.9 I_L 11.g09 PTH 1.12 VHP D.05S DPA -42.•2 RAP 244.01 ECC 1.3353

L-! TIN( INJ LAT INJ _ INJ RT ADC INJ AZNTH INJ TIN( PO C3T TIN INJ 2 LAT INJ 2 LONG

1_00.27 -13.1MJ 28.3S 75.55 114.94 3 10 J_ 1400.3 -10.38 21.39

S091.35 94.28 I_S.O_ 78.78 74._HS 14 14 44 4481.3 21.98 217.14

17411.64 -14.90 1.33 75.01 111.1 p 4 _4 10 1148.6 -11.P'6 2.44

4410_.20 £5._6 _.t_ 76.44 73.67 13 34 52 4_06.2 _.•1 1B6.70

1390.90 -17.64 353.40 _J.48 119.75 5 21 56 •58.9 -13.57 34_.48
43_0.71 91.31 |65.414 77.39 70.D7 16 46 41t 3971).7 s'5.39 177.58

NID-COIAI61 [_CUTION ACCURACY ORBIT DI[T[RIlINATION ACCURACY
SGT 1_.8 M S73.8 SG3 199.3 ST 131.5 M 245.8 SS 370.3

gIRT 0.90_11 _ .6841 RTF -.8536 CRT -.9455 CR3 .9137 CST -.S763

SCA_ 86_.7 _ -.1416 R13 .7591 LSA 458.1 NSA 141.0 SSA 36.3

$61 776.5 _ 435.1 THA 144.65 EL1 J!68.3 rL2 12D.3 ALF 98.92

LAUNCH •ATE $EP 21 1970 FLIGHT T_141 OZ.OO ARRIVAL DATE DEC 1_ 1970

14(LIOC[NTRIC CONIC DISTANCE !15.005

RL I$O.L_D LAL -.00 LO_ 357.60 VL 17.310 GAL -0.50 AZL D8.70 NCA 100.61 3NA 130.06 ECC .11282 INC 1.3014 Vl 29.696

RP 107.59 LAP 1.1D LOP D9.51 VP 3D.035 GAP -7.ES AZP 90.13 TAL _I§.SD TAP _16.41 RCA 10_.38 APO 157.74 V2 3S.222

RC 57.469 GL 7.UD GP -ED.DS ZAL 141.66 ZAP 3_.33 [79 $3.04 ZA[ 143.37 ETE 320.55 ZAC 79.1_ ETC 2D1.6S CLP -27.62

PLAM[TOCENTII|C COP|C

C$ 20.017 Vl4L 4.474 DLA -S.46 RAL 114.59 RAD 6567.8 VEL 11.891 PTH 1.11 VHP 5.713 DPA -44.14 RAP 243.22 EC¢ 1.3294

LNCH AZNTH LNCH TIM( L-I TIN( |NJ LAT |NJ LONG INJ RT ASC |NJ AZNTH |NJ T|N( PO C97 T|M INJ Z LAT |NJ 2 LONG
1)0.00 2 23 I1 Lq)43.98 -15.10 30.9• 74.8• 114.14 2 _7 15 1444.0 -11.70 23.93

90.00 11 52 33 5019.11 23.31 111.54 77.43 73.45 14 23 23 4419.2 20.62 213.75

100.00 3 41 I 1789.93 -11.15 11.78 74.40 11§.S1 4 11 S6 lll9.i -lZ.5_ 4.11
100.00 14 23 tO 47_8.§1 _4.39 201.27 77.07 72.17 15 41 48 4168.5 21.73 II3.46

110.00 4 44 29 19114.03 -16.86 355.50 71.•t 119.05 3 11 O 914.0 -14.95 349.69

110.00 19 37 40 4511.37 27.99 162.46 75.91 M.S7 16 53 9 3919.4 24.14 174.75

DIFFERENTIAL C_INI[CT|QI_J N|O-COUII_[ [X[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TO( .O39_ TRA -.2971D TC3 .6177 B/_ ._IMS SGT 173.T _ 813.3 SG3 _2.5 ST 115.T Sit 232.4 $$ 434.4

liD| -.1739 NIIA -.1748 RC3 -.5901 FAU .011_6 HIT -.3_30 _ .7354 RTF -.1_i08 CRT -.1158 CRS .DD15 CST -.5074

F'D( .9761 Firm -.3333 FC3*2.114H_ _ L_Jl SC_ 911.4 _ -.1542 R13 .7794 LSA 488.7 14_A 142.4 $$A 3S.5

gO( .IT75 BRA ._4J, I 9C3 .9646 FSP -G13 SG1 TIT.T SC_ 443.0 THA 139.•E ELi t35.0 IL2 lZ4.5 ALE 95.03

LAUNCH DATI[ N(P 21 191'0 FLIGHT TIN( 84.00 M_RIVAL •ATE DEC 14 1970

HELIOCI_NTIIIC CX_IC
RL ISO._O LAL -.00 _ 3S7.•0 VL 17.410 GAL

RP lOT.IT LAP 1.4S t.QP 101.74 VIP 81.100 GAP

lilC 39.319 GL 9.18 6P -_4.71ZAb 143.17 ZAP

P_.AI4ET(X_LrNT_lC _lC

DISTANCE LvS1.7_NI

-8.48 AZL O•.SO HCA 104.14 8NA 130.14 ECC .20901

-6.51 AZP 414.37 TAb 216.41 TAP 3_0.55 RCA 103.33

39.D5 [TS 414.05 ZAI_ 143.00 ET[ 316.09 ZAC 77.34

INC 1.4991 Vl _9.•14
APO 157.94 V£ 35.229

ITC 261.4D CLP -31.26

C$ 19.749 VI4L 4.444 OLA -3.97 DAb 114.L_ IL40 •367.6 V(L 11.1_0 PTH 1.11VI4P 5.424 DPA -45.74 RAP 242.06 [CC 1.3250

LNCH AZMTH LNCH TIN( L-i TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZ14TH |NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

JO.O0 £ 10 L5 L_D_7.80 -18.31 33._M_ 74.51 113.47 2 43 17

60.00 13 9 II 4970.•0 1_.99 110.10 76.35 72.07 14 32 _1

100.00 3 _ SO 1881.39 -17.33 14.L_ 74.04 114.74 4 O 414

100.00 14 32 _ 4710.43 98.35 1_N1.07 75.96 70.79 15 Sl 6
110.00 4 33 57 1331.31 -10.05 357.N _T.60 118.13 S 1 8

110.00 13 45 • 4413.49 L_J._ID 179.64 74.7t 67.21 1D 59 52

DllrIFER[NTIAL. C.Gmt_CTl(_l_ MID-C.OURI_ E]I_CUTION ACCURACY

TO( .0313 TItA -.L58_ TC3 .5907 BAU .1370 SGT 1_1.8 8•It 4145.6 SG3 149.9

9D_ -.1388 ira -.tin RC3 -.il FAU_O_711 I_T -.94141 NNIr .7121 RTF -.9176
IrDE .6093 FRA -.3832 FC3-£.3420 Blip 2344 SC_ 933.2 _ -.1609 R13 .8020

80( .1423 BRA .34|HS BE3 .8977 FSP -I_O SGI 616.0 SG2 453.2 THA 134.20

1488.0 -13.00 2_.Sl

4378.8 19.93 210.93

1231.6 -13.03 7.93

4110.4 20.$2 1_0.42

1031.3 -16.11 390.74

3883.5 L_.•• l_.OS

ORBIT DlIl[RNINATION ACCURACY

ST 112.9 SR 193.7 SS 493.5

CRT .D_HS CR3 .8527 CST -.4499

LSA S_3.9 NSA 143.5 $SA 34.2

EL1 193.8 EL2 122.6 ALF 66.20
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE 6EP E1 1970 FLIGHT TIME 86.00 ARRIVAL DATE DEC 18 1970

H(LIOCENTRIC CONIC

RL lSO.10 LAL -.00

RP 107.SS LAP 1.11

RC il.lii GL 1O.Sl

PLANETOCENTRI¢ CONIC

C6 11.5S5 VHL 4.4E1

LNCH AZNTH LNCH TIN(

SO.00 1 Sl I_

60.00 16 19 44

100.00 3 18 34

100.00 14 41 13

110.00 4 84 10

110.00 15 63 7

DISTANCE |38.46|

LOL )|?.iO VL 27.460 GAL -8.46 AZL 88.30 HCA 107.38 SNA 131.13 ECC .20574 |NC 1.7025 Vl 29.868

LOP 104.98 VP 38.156 GAP -5.83 AZP 90.51 TAL 217.E0 TAP 324.57 RCA 104.15 APO 158.11 V2 35.235

GP -El.a1ZAL 143.6§ ZAP 43.01 ITS 26.73 ZA( 142.61ETE 312.74 ZAC 75.40 £TC 281.28 CLP -35.12

DLA -2.47 RAL 213.09 RAID 8567.6 V[b 11.872 PTH 2.11VHP 5.158 DPA -47.42 RAP 240.54 E¢C 1.3218

L-I TIM( |NJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TINE PO CST TIM INJ 2 LAT |NJ Z LONG

E131.31 -17.49 36.34 74.38 112.63 2 33 55 1532.4 -14.28 29.14

48n.73 21.23 214.99 75.52 70.81 14 41 53 4329.7 18.42 207.A5

1873.71 -16,§1 18.84 73.92 113.90 3 49 48 1273.7 -15.13 8.70

4643.84 _.27 19§.OZ 75.12 69.53 15 59 57 4033.8 19.29 187.50

1648.35 -21.23 368.R8 72.§3 117.44 4 51 $8 1068.3 -17.39 362.86

4441.77 2§.07 178.83 73.87 69.96 17 7 8 3841.8 21.60 169.49

DIFFERENTIAL CORRECTIONS

10( .OL_O TRA -.L_t)3 TC3 .5638 BAU .2482

RDC -.091)4 RRA -.lIHI8 RC$ -.7542 FAU .07288

ItS( .9SO5 FRA -.4284 FC3-3.2160 Blip _138

SOt .1035 BRA .3S81 BC3 .0416 F&P -772

NIO-COUi_S[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 633.0 3CAt 725.6 SG3 272.2 ST 123.3 S_ 151.1 S$ 555.2

RRT -.5181 RRF .6231 RTF -.5802 CRT .2026 CRS .7656 CST -.4193

_.9 R23 -.1§79 R13 .8274 LSA 569.S MSA 144.1 8SA 32.8

$81 842.7 $82 465.9 THA 127.61 ELI 1S6.1 EL2 116.8 ALF 67.65

LAUNCH DATE $(P 21 1970 FLIGHT TIHE SS.O0 ARRIVAL DATE DEC 18 1970

HELIOCENTRIC C.(_IC

RL lSO.20 LAL -.OO

RP IO7.53 LAP 1.79

RC $3.355 GL 11.91

PLAN[TOCENTItIC CON|C

C6 10.421 VHL 4.4OI

LNCH AZm LNCH TINE

tO.O0 1 4S Se

SO.DO 13 _D $3

100. DO 3 7 46

1OO.OO 14 52 21

110.OO 4 15 2

110.00 IS 1M

DIFFERENTIAL COitlECTI_

TO[ .01Ski TRA -.313t TC3 .4D77 BAU .2534

RDE -.OSlO RRA -.L_42 RC3 -.$391 FAU .07757

IrD( 1.1213 FRA -.4844 FC3-3.4567 33P 2403

IN)[ .0570 BRA .3739 3C3 .6756 FSP -825

DISTANCE ZA5.146

LOL 357.S0 VL 27.539 GAL -8.44 AZL 88.09 NCA 110.62 SHA 131.55 ECC .20292

LOP 108.23 VP 311._03 GAP -5.17 AZP D0.67 TAL 217.86 TAP 328.48 RCA 104.88

-28.84 ZAL 143.83 ZAP 47.17 ETS 28.60 ZA[ 142.15 ETE 308.12 ZAC 73.31

INC 1.9133 Vl 29.686

APO 158.24 VZ 35.240

ETC 260.97 CLP -39.23

DLA -.97 RAL 213.91RAD 8587.8 VI[L 11.866 PTH 2.11 VHP 4.926 DPA -49.14 RAP 238.55 EC¢ 1.3197

L-I TIN[ INJ LAT |NJ LONG |NJ RT ADC INJ AZNTH INJ TIM( PO C3T TIN INJ 2 LAT |NJ 2 LONG

2177.35 -10.65 39.14 74.S0 111.70 2 23 13 1577.4 -15.54 31.84

4881.$3 20.12 211.90 74.94 69.84 14 51 53 4281.6 17.17 204.47

1816.42 -19.$7 19.51 74.05 112.97 3 39 46 1316.4 -16.39 12.25

4S17.79 21.15 192.07 74.52 68.37 16 g 19 4017.8 18.03 184.87

11_D4.04 -1_.40 2.19 72.71 116.52 4 43 28 1106.0 -18.65 355.05

4400.93 23.61 174.32 73.23 84.61 17 14 59 3800.9 20.32 187.02

NXD-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 589.4 8DR 788.7 SG3 296.3 ST 127.2 SIR 106.0 S3 628.3

RRT -.4824 RRF .8558 flTF -.3099 CRT .5375 CRS .5166 CST -.3481

990.8 R23 -.1365 R13 .8544 LSA 630.5 MSA 146.1SSA 30.0

SG1 863.5 SG2 485.4 THA 119.50 EL1 146.2 EL2 77.8 ALF 35.59

LAUNCH DATE 6EP 21 1670 FLIGHT TIN[ 90.00 ARRZVAL DATE DEC ZO 1970

HELIOCENTRIC CQ_IIC

RL 1$0.20 LAL -.DO

RP lOT.St LAP 1.95

RC 65.403 GL 13.35

PLAI4[TOC[NTRIC COt41C

C3 19.350 VHL 4.400

LN(H AZNTH LN(H TIN[

90.00 1 36 1

90.00 13 41 59

1OO.00 2 57 36

lO0.OO 15 3 5

110.00 4 6 25

IlO.O0 16 10 43

DISTANCE 251.778

LO(. 357.60 VL 27.587 GAL -8.41 AZL 87.87 N(A 115.86 SNA 131.90 ECC .20049 INC 2.1334 Vl 29.666

LOP 111.47 VP 38.243 GAP -4.53 AZP S0.36 TAL 216.41 TAP 332.26 RCA 105.46 APO 158.35 VZ 35.245

GP -30.80 ZAL 143.32 ZAP 51.54 [TS 24.36 ZA( 141.55 ETE 303.02 ZAC 71.07 ETC 260.58 CLP -4_.60

DLA .54 RAL 213.96 RAD 2567.8 VEL 11.663 PTH 2.10 VHP 4.729 DPA -50.89 RAP 236.06 ECC 1.3186

L-I TIN[ INJ LAT INJ LORD INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT |NJ 2 LONG

2223.26 -19.78 42.03 74.85 110.89 2 13 4 1623.2 -16.79 34.63

4834.00 18.97 208.$9 74.60 68.57 15 2 33 4234.1 15.89 201.56

1940.06 -20.60 22.2S 74.42 111.96 3 30 17 1360.1 -17.84 14.88

4572.S0 19.D9 168.21 74.16 67.30 16 19 17 3972.5 16.74 181.93

1744.61 -23.§§ 4.S9 73.11 115.52 4 35 30 1144.7 -19.92 357.33

4360.66 22.72 171.80 72.83 83.74 17 23 26 3760.7 19.01 164.83

DIFFERENTIAL CORRECTIONS

TO( .0409 TRA -.3192 TC3 .4376 BAU .2663

ItD[ -.OOL_ RRA -.211_ RC3 -.9397 FAU .08331

FOE 1.E75_ FRA -.4987 FC3-3.7257 BSP 2270

BO( .0409 liRA .3858 3C3 1.D3SS FSP -932

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

$GT 569.2 SGR 873.7 $G3 322.5 ST 136.1 SR 88.2 53 884.8

RRT -.4060 RRF .8861RTF -.4258 CRT .8424 CR3 -.0960 CST -.4894

SCM 1042.3 R23 -.1107 R13 .8822 LSA $88.0 MSA 144.2 SSA 28.8

SG1 917.4 SG2 495.6 THA 111.26 EL1 156.9 EL2 41.2 ALF 51.03

LAUNCH DATE _[P 21 1970 FLIGHT Tit( 92.00 ARRIVAL DATE DEC 22 1970

HELIOCENTRIC C(_IC

RL 130.£O LAL -.OO

RP 107.51 LAP E.11

RC 67.4N GL 14.86

PLAN[TOCENTRIC C(_IIC

C3 19.341 VHL 4.3_1

LNCH AZNTH LN(H TIN[

90.00 1 £3 33

90.00 13 54 9

1OO.OO £ 47 S1

100.00 13 14 32

110.00 3 SS 10

110.08 18 ZG 34

DISTANCE 258.351

LOL 397.60 VL 27.823 GAL -8.37 AZL 87.84 NCA 117.09 SMA 132.18 ECC .19841 IN( 2.3648 Vl 29.866

LOP 114.71 VP _.278 GAP -3._ AZP 91.00 TAL 218.83 TAP 335.92 RCA 105.96 APO 158.41 V2 35.249

GP -33.04 ZAL 143.S0 ZAP 58.04 [TS L_.02 ZAI[ 140.75 ETE 297.52 ZAC 68.70 ETC 260.13 CLP -48.23

DLA 2.03 RAL £14.13 RAD 8567.8 VI[L 11.883 PTH 2.10 VHP 4.567 DPA -52.62

L-I TIN[ INJ I.AT INJ _ INJ RT ASC INJ AZMTH INJ TIME: PO CST TIM

n70.38 -20.88 45,05 75.44 109.57 2 3 23 1670.4

4781.S3 17.76 205.95 74.49 67.58 15 13 55 4186.6

_004.91 -21.92 26,11 75.05 110.85 3 21 16 1404.9

4S£7.34 18.78 18_.41 74.04 68.30 16 29 59 3927.3

1784.41 -_4.$9 7.12 73.77 114.42 4 28 2 1184.4

43£0.10 21.49 168.34 7£._ 82.75 17 32 35 3720.6

DIFFERENTIAL CCII/U[CTIONS

TO( .0410 TRA -.3338 TC3 .3498 BAU .2837

.OS4S IliA -.L_S7 RC3-1.O38_ FAU .08612

1.44_4 FRA -._234 FC3-3.8433 81M e 2866

BID( .08ffO BRA .40_9 BC3 t.O_S FSP -1017

RAP 233.05 (CC 1.3184

INJ 2 LAT INJ 2 LONG

-18.02 37.54

14.57 198.71

-18.89 17.63

15.41 179.23

-21.19 359.72

17.67 162.29

ORBIT DETERMINATION ACCURACY

ST 153.1 SR 116.8 $3 747.0

CRT .9474 CRS -.7017 CST -.6039

LSA 757.5 MSA 143.2 SSA 27.1

ELI 190.2 EL2 30.1 ALF 36.94

MID-COURI_ EXECUTIOi ACCURACY

KT $38.3 _ J£I.2 K3 _5.g

RRT -.£1M8 RRF .909_ RTF -.2660

SGB 1108.7 R_3 -.07_9 RI$ .9070

381 980.0 SG2 507.7 THA 102.43
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE tEP tl 18T0 FLIGHT 7|N[ 84.00 ARRIYAL DATE DEC 24 1970

t¢(LIOCENTItlC CONIC DISTANCE 294,•54

RL 150.20 LAL -.00 LOL $57.10 VL •?.IS7 GAL -•.$3 AZL 87.38 HCA 120.33 SI4A 131.41 ECC .19461 1NC 2.llOS Vl 29.446

RP lO?.SO LAP t.DS LOP II?.OI VP 38.300 GAP -5.33 AZP 91.$Z TAL 211.13 TAP 339.46 RCA 10•,$7 APO 158.44 vE $S.956

RC Gt.lO0 GL 16.44 GP -35.40 ZML 143.11 ZAP 40.71 IT• 19.45 ZAE 159.69 [TE _91.70 ZAC _.E$ ETC E$9,58 CLP -53.18

PLAN[TOCENTR 1C C_IC
C3 11.3_ V_. 4.405 DLA 5.8• DIAL 914.55 liAR i$t7.i V[L 11.8iS PTH •.10 VHP 4.44• DPA -54,31 RAP •89.SO ECC 1.3191

LNCH AZMTH LNCH T|N[ L-1 TIN( INJ LAT |NJ LONG |NJ lit A$C INJ AZI4TH |NJ T|N[ PO C3T TIN [NJ 8 bAT INJ 8 LONG

90.00 1 15 84 9518.94 -•$.94 41.2 75.•7 108.34 I 54 3 1719.2 -19.95 40.60

I_.00 14 7 10 47511.85 16.49 L_N_.B9 74.69 (dJ.R5 15 96 B 4158.8 13.19 195.97

tOO.O0 • 341. t• 2051.42 -t3.01 tli.13 75.88 t0tl._ 5 19 37 1451.4 -20.13 _0.56

100.00 15 _J 48 4481.•• 17.51 1•3.•Z 74.14 65.38 16 41 51 3881.9 14.04 179.55

110.00 3 SO 33 31kl_S.IMI -95.•3 9.79 74.67 115.91 4 20 58 1•15.7 -Z•.4s 2.£5

110.00 18 31 I t 41_0.3• 20.tt ll41._k _.72 61.83 17 4• 31 3680.4 19.98 159.88

OlirF'El_NT1/d. CONt[CTIQND NIO-C.OQt5_ trX[CUT|CN ACCURACY 09BI,T DirT[RNINATION A¢CUNACY

TO( .0907 TRA -.$931 TC3 .•397 llAU .3013 tM_T SZID.8 _ 10S7.5 863 _9.8 ST 18•.0 MI 101.9 96 808.4

roDE .1190 liNA Oo9619 RC_-1.1575 FAU .09199 RRT -.0979 _ ._74 RTF -.ON• CRT .9951 CRS -.9036 CST -.7178

FD( 1.9107 FNA -.S316 FC_-4.1031 UP 5124 SCAI 1179.8 R_3 -.C_OQ 915 .9998 LSA 656.8 NSA 14_.4 SSA 85.2

.14N MA .41_8 K3 1.1•23 FIMP -1087 SGI IO99.1 892 517.5 THA 83.83 EL1 •59.4 El.• 4•.8 ALF 44.98

LAUNCH DATE li[P •1 1870 FLIGHT TIN[ l_.O0 ARRIVAL DATE DEC 14 1970

14El.IOCEJ4TII IC C_IC

NL ISO._D LAl. -.00

ItP 107.411 LAP I_._1tl
ItC 71.740 GL 1•.11

PLA/E TOC[JMTII ! C C_41C
C3 18.44_ _ 4.415

LNCH AZNTH LNCH TIN(

_0.00 1 S 84

SO.O0 14 DiS 19

1DO.DO Z L_ 1•

100.OO 15 40 S

110_00 3 43 4

110.00 1• 48 46

DISTANCE 971.494

i_ _157.•0 VL 97.971t GAL -8.•• AZL 97.13 HCA 195.57 S/4A 159.57 ECC .19507 INC 2.87•• Vl 29.44•
_QP 191.91 _P _.319 GAP -£.77 AZP 91.59 TN. 919.51 TAP _4P.DR RCA 10_.71 APO 158.43 v• 55.£55

GP -37._0 ZAL 149.S_ ZAP _.49 ITS 19._ ZA£ 138.54 ETE ••5.70 ZAC •$._ (TC •58.94 CLP -58.24

DL_ S.91 llAL tlS.OS lIAR 95117.• _L 11.•49 PTH •.11 VI4P 4.354 DPA -55.91 RAP _5.41

L-I TIN( INJ LAT INJ L_NG INJ RT A&C INJ AZMTH INJ TIN( PO CST TIN |NJ • l-AT

L_70.44 -I_.0_ 51.•0 77._ 104.94 1 44 $4 1770.4 -_0.4•

44H10.07 15.15 •00.04 74.98 •5.7• 15 39 _ 4090.1 11.79

91_0.15 -_4.09 31.35 76.90 108.95 5 4 19 lS00.• -•1.57

4436,•O 1•.17 180.84 74.4• •4.51 1• $4 O _MI35.• 1•.•1

194M1,•4 -9•.N 1•.•4 75.•5 111,1_, 4 14 15 1L_MI.R -•5.75
4L_9.57 1•,•_ 184.49 TS.0_ •O.g4 17 55 •1 _45•.• 14.87

DIFFERI_TIAL C4)IUI_¢TICe_ N|I)-COUR5( EXECUTION ACCURACY

TD[ o191_ TllA -.$779 TC3 .10•9 BAU .5917 SAT 530.7 _ 1154.0 •43 381.1

• l•_J NtA _.•lj_ liC5-1.91_•7 IrAu .I)9439 RRT .|417 NNIr .IM15 liTF .15••

FOE l,TTlT FRA -.ll_l FCI-i.IN7 liSP 340_ SCAI 19N.1_ RL_ .0094 RI3 ,tdl•

mE ,2314 IRA .4440 81¢3 1.934• Ir_ -1140 •&l 11_7.1 _9 _95.9 TI4A •5.51

ECC 1.5•07

INJ £ LONG

43.•5

193.01

_J .•1
173 .IMI

4.85

157.1_1

CI_IIIT DIET[RNINATIGN ACCURACY

ST ••7.1 Sll •04.3 SS I_R.4

CRT .8•94 C9S -.IH_•l C$T -.8191

LSA 8•S.• N_A 141.8 $3A £3.£

EL1 34•.4 EL.• 64.7 ALF 49.•6

LAUNCH DATE &EP 81 1970 FLIGHT TIME 98.00 ARRIVAL DATE DEC 28 1970

t¢(LI(XENTIIIC CONIC DISTANCE 978.01_
RL lID.tO l-AL -.00 LOI. 557.•0 VL 97.595 GAL -•.•$ AZL •6.•5 HCA 199.51 SMA 169.98 ECC .19374 INC $.1549 Vl 29.6_9

RP 10?.48 LAP 8.53 LOP 184.45 VP 59.551 GAP -_.•$ AZP 91.•• TAL 919.58 TAP $49.19 RCA 108.99 APO 159.39 V8 _5.£57

RC 73.905 GL 18.1• GP -40.E1 ZAL 141.75 ZAP 70.15 [75 13.56 ZAE 156.67 [T[ •79.94 ZAC 61.08 ETC E55.•£ CLP -93.57

PI-AN[TOCENTIIIC CONIC

C3 18.858 _l- 4.433 DLA •.•T DIAL 915.T1 liND 9597.• VEt. 11.e79 PTH •.11 VHP 4.505 DPA -57.$7 liAP 8•0.•5 [CC 1.3955

LI_H AZNTH LNCH TIN( L-I TIN( INJ LAT |NJ LONG INJ RT ARC INJ AZNTH |NJ TIN[ PO C$T TIM INJ 8 LAT INJ • LONG

90.00 0 55 _J _494.79 -94.05 55.95 78.7• 105.41 1 _5 46 1894.7 -21.70 47.34

90.00 14 _9 97 4959.93 13.73 197.64 75.59 44.99 15 55 47 4038.8 10.95 190.09

100.00 E 81(I O 8151,79 -95.15 _4.95 78,57 109.79 • 55 59 1551.8 -_•.S• 86.94
100o00 15 54 51 4388.00 14.7• 179.01 75.09 95.71 17 7 59 5789.0 11.11 171.18

110.OO 5 55 49 1•14.79 -•8.011 15.75 77.•7 110.34 4 ? 39 1514.8 -25.05 7.87

!10.OO 1• 55 1• 4187.80 17.49 15•.0_ 73.57 IK_,15 18 5 14 $597.R 15.38 155.35

DIFFERENTIAL _CTION_ NID-CO¢I_tE EXECUTION ACCURACY GII•IT DETERMINATION ACCUNACY

.18e4 TRA -.40e_ TC3 -.0444 •AU ._4.•1 5&T 51M.•l_li 1•40.• 1_5 388.9 ST ••8.9 SR 3•£.8 35 9_4.6

RDE .2711 RRA -.L_45 liC5-1.4019 FAU .09449 RRT .3997 W .9515 liTF .4091 CRT .9340 C_S -.9_1 CST -.8715
FDE 1.9379 FRA -.4711 FC3-4.1914 BDP 3410 _ 1571.S R_ .OSI• 915 .9509 LSA 1055.• N_A 143.9 SSA 80.7

._290 BRA .4•5• 1_3 1.5019 FSP -1134 SGI 1•1_1.] _ _i.6 THA 77.27 ELl 457.0 El-• 78.9 ALF 51.87

LAUNCH OAT[ 3(P 91 1870 FLIGHT TIN( 100.00 Ali_lVAl- DATE DEC 30 1970

HELI_ENTRIC C_NIC DISTANCE _84.494
R_ 150.80 LAL -.00 LOL _57._0 V_ _7.703 GAL -8.16 AZL 40.$4 HCA 1_.05 _4A 139.75 EC¢ .19959 1HC 3.4_95 ¥1 _9.944

lip 107.49 LAP 2.95 LOP 197.70 VP 311.539 GAP -1.71 AZP !_.96 TAL 919.34 TAP 549.3• RCA 107.18 APO 159.51 V• 35.958

IK 7•.007 GL •1.78 GP -4•.•1 ZAL 140.70 ZAP 74.77 IT• 10.1• ZNE 134.70 ETE •73.95 ZAC 5•.47 ETC _57.41 CLP -69.08

Pt.AI_TOCENTIIIC CONIC

C5 19.1104 tRCL 4.491 DLA •.90 DIAL 919.59 RAD •5•7.8 V_L 11.8841 PTH 9.11 VHP 4.995 DPA -59.48 RAP 915.87 ECC 1.5279

LNCN AZN114 INCH TIN[ L-: TIN[ ZNJ LAT INJ _ |NJ RT ASC INJ AZMTH INJ T|N( PO ¢$T TIN iNJ • LAT |NJ • LONG

90.00 0 45 7 1483.0• -•5.05 5_.Lr5 _0.57 105.M I _ 30 1985.1 -_9.8• 51._D

40.00 14 55 9 4587.4• 19o910 163.1_ 75.47 _4,95 19 8 57 5_•?.5 8.64 187.08

100.00 £ 10 _ 1_07.•5 -L_.I• _8.1_ 80.05 104.•7 • 47 L_ 1407.• -•3.97 30.59

100.00 1• 10 18 4_.51 16.•5 175.11 75._ _o_ 17 _ _ 575•,_ 9,5• 1_i,31

110.00 3 18 PaR 1_L_._8 -19._0 19.19 79.0_ 108 li_ 4 1 • 1_3.• L_ 39 11.07
110.00 17 • $ 4164.•9 16.01 139.59 ?4.97 59.39 18 18 18 3564.• 11.03 152.88

OI_IAL C4_I_CTION_ NID-COIAIINEEXECUTION ACCURACY GIItiT DI[T[IININATION ACCURACY
TO( .1_149 _ -.4317 TC3 -.19_4 BAU .3719 •6T •_•.| _ 1_48.• 893 593.7 ST 5?9.5 •R 491.• 19 97•.3

.349e _ -.91_'_11¢_1-1.31137 FJkU .09304 IBIT .S?TgIIF .!1_03 flTF .51VilT CliT .•4El CI t• -.•81• CST -.8•38

li.0537 FliA -.4500 FC5-4.1669 lad 4158 866 1S04.1 li_ .0176 R15 .•StS LSA 1199.3 I_A 140.1SSA 19.9

.45_18 MA .40_NI 1_3 1.3tIT9 FSlP -1•1[_ _91 14011.4 _ 590.0 THA 70.•8 ELI 5•4.• EL• 79.• ALF 50.11
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE I[P 21 1970

HELIOCENTRIC CONIC

RL 150.20 LAL -.DO

8P 107.48 LAP 2.77

RC 78.288 GL E$.48

PLAN[T(XENTR|C CONIC

C3 tO.ESO VHL 4.500

LNCH AZNTH LNCH Till(

90.00 O 34 Z$

90.00 15 11 58

100.00 2 O 54

100.00 18 87 48

110.00 5 RG 55

110.00 17 P._ 17

FLITdST TIME 102.00 ARRIVAL DATE JAN 1 1971

DISTANCE 290.947

LOL $ST.GO VL 27.708 GAL -8.09 AZL 04.20 HCA 153.29 8MA 132.77 ECC .19160 INC 3.8009 V1 29.866

LOP 130.85 VP 58.341 GAP -1.11 AZP 98.61 TAb 219.19 TAP 352.48 RCA 107.33 APO 158.20 V2 55.259

GP -44.99 ZAL 159.44 ZAP 79.25 [T$ 6.53 ZA[ 132.44 ETE 287.86 ZAC 55.88 ETC 254.53 CLP -74.71

DLA 10.4R RAL t17.49 RAID 4SI7.R VEL 11.901 PTH 2.11 Vt4p 4.327 DPA -58.62 RAP 210.58 ECC 1.3333

L-i TIME INJ LAT |NJ LONG INJ RT AS(: INJ AZNTH INJ TIME PO CDT TIN INJ 2 LAT INJ 2 LONG

RS48.10 -£8.00 85.64 82.38 101.64 I 1Q 50 1948.6 -24.13 55.47

4§$:.12 10.54 100.73 77.68 65.57 16 27 1D 503Z.1 6.91 183.84

_IT.SS -E7.17 42.83 82.07 102.97 2 38 42 1847.5 -25.11 34.83

4E84J.41 11.61 172.11 77.10 42.26 17 39 14 _86.4 7.81 145.38

2017._0 -30.30 28.8• 81.13 108.&4 5 54 3E 1417.2 -27.72 14.83

4109.52 14.43 157.05 75.46 58.47 10 32 47 3509.5 10.18 150.53

DIFFERENTIAL CCRRECTIONS NID-COUR8( EX[CUTIGN ACCURACY ORBIT DETERNINATIOI4 ACCURACY

TO( .$$82 TRA -.45•4 TC$ -.$$99 BAU .4001 8GT 818.5 $GR 1424.5 883 389.6 ST 489.9 88 548.5 88 1013.7

119( .4£51 _ -.Lq)_J RC3-1.4335 FAU .09886 RRT .?084 RRF .944J5 RTF .7307 CRT .9734 CR8 -.8953 CST -.95_D0

FOE 2.1248 IrRA -._146 FC3-3.94_ •IMP 41M_4 _ 1M1.• _ .0•8_ 813 .SH_46 LSA 1244.4 NSA 138.7 SSA 17.8

• SSS8 lIRA .SO3• 1_3 1.47•O FIM D -1201 l_| lSS4.7 8_ 528.0 THA 64.78 ELI 730.8 EL2 &4.Z ALF 48.32

LAUNCH DATE 8(P 21 1670 FLIGHT TIME 104.00 ARRIVAL DATE JAN 3 1971

14[LI(_ENTRIC CON|C D18TANC[ L_17.371

8L 180.20 i.AL -.00 I.OI. 387.•0 VL 27.703 GAL -8.01 AZL 85.62 14CA 136.53 Sl4A 132.74 ECC .18074 INC 4.1775 Vl 29.686

RP 107.46 LAP 2.87 LOP 134.20 VP 341.356 GAP -.75 AZP 93.05 TAL 218.94 TAP 355.47 RCA 1D7.42 APO 156.04 V2 35.288

RC SO.S07 GL 28.04 GP -47.55 ZAL 137.95 ZAP 83.50 ET8 2.59 ZA[ 1L_i.94 ETE 2U.34 ZAC 53.26 ETC 255.59 CLP -80.39

Pt.AMETOC2Nll I C C(_|C

C5 _0.722 VHL 4.§52 DLA 12.56 2AL 218.65 RAO 1§•7.8 VI[L 11.921 PTH 2.12 VHF 4.401 DPA -60.82 RAP 205.1D ECC 1.3410

LNCN AZMTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT A$C |NJ AZNTH |NJ TIN[ PO CST TIN INJ Z LAT INJ 2 LONG

90.00 O I_ 49 2616.84 -28.67 68.e0 84.71 99.30 1 8 28 Z018.9 -25.31 60.28

90.00 15 32 18 4472.88 8.73 187.52 79.18 62.9• 16 44 51 3872.9 5.03 180.59

100.00 I SO 30 L_34.09 -28.10 47.5• 84.47 100.64 2 _ 24 1734.1 -28.34 39.20

100.00 18 47 18 4250.8• 9.04 184J.94 78.59 61.63 17 37 49 3•30.9 5.97 162.29

110.00 3 13 3 Z073.a0 -3t.36 27.11 83.64 104.33 3 47 39 1475.8 -29.07 18.68

110.00 17 41 1| 4041.94 12.73 154.41 75.88 58.00 18 48 57 3481.8 8.41 147.98

DIFFERENTIAL CORI_CTION6 N|D-COURDE [X2CUTION ACCURACY CNBIT DETERNINATION ACCURACY

115( .4787 TItA -.4632 TC3 -.5274 •AU .4263 SGT •87.6 _ 1461.7 583 378.4 ST 823.8 SR 645.6 SS 1048.7

lEO( .SON lIRA -.10_11 RC3-1.4570 FAU .08063 I_T .7907 I_F .9711 flTF .8121 CRT .980£ CRS -.9878 CST -.9838

F02 2.1876 FNA -.3113 FC3-5.7152 •lip 5048 _ 1769.0 R_ .1035 813 .8881 LSA 1373.4 NSk 139.8 SSA 18.0

DO( .8945 BllA .5184 BC3 1.5468 FDP -1173 8411 1709.S 582 327.6 THA 39.11 ELI 893.4 EL2 89.3 ALF 46.00

LAUNCH DATE 8EP tl 1070 FLIGHT TIME lOS.DO ARRIVAL DATE JAN 5 1971

HELIOCENTRIC CONIC DISTANCE 303.785

RL 150.20 LAL -.DO LOL $S?.GD VL 27.$D5 GAb -7.92 AZL 8S.40 NCA 132.76 DHA 132.68 ECC .189D9 IN( 4.6014 Vl 29.846

RP 107.48 LAP E.S7 LOP 157.45 YP $0.531 GAP -.28 AZP 25.52 TAL 218.$0 TAP 55|.54 RCA 107.48 APO 157.89 v2 35.Z57

RC R2.789 GL 28.43 GP -42.60 ZAL 158.22 ZAP 87.45 [T8 $SS.38 ZAE 127.22 ETE 257.14 ZAC 50.68 ETC 254.58 CLP -86.06

PLAN[TOCENTRIC CONIC

C$ 81.$88 VHL 4.422 DLA 14.44 RAL 219.95 flAD 6887.9 V[L 11.947 PTH 2.13 VHP 4.521DPA -$1.71 RAP 199.50 ECC 1.3516

LNCH AZMTH LNCH TIN( L-i TIME IHJ LAT INJ LONG INJ RT ARC INJ AZNTH |NJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

90.00 O 9 58 2463.S• -27.61 74.27 87.40 96.58 O 54 55 2025.9 -26.41 65.80

90.00 15 55 42 4408.47 6.72 183.68 81.12 62.45 17 9 10 3•08.5 2.97 178.98

IO0.DO 1 39 3 240t.$7 -26.22 RE.DR 87.50 97.92 2 19 11 1808.7 -27.52 44.43

100.00 17 9 19 4170.83 7.88 165.57 80.49 61.07 18 18 50 5570.9 3.96 158.87

110.00 3 4 34 2141.09 -32.56 51.94 ••.$1 101.$5 5 40 15 1541.1 -50.42 25.26

110.00 18 O 18 4011.27 10.68 131.64 78.67 37.59 19 7 g 3411.3 6.51 145.29

DIFFERENTIAL CORRECTICIqS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( .8112 TRA -.3047 TC3 -.6874 BAU .4578 $GT 1182.S _ 1559.5 583 380.4 ST 782.4 SiR 741.2 SS 1078.1

ROE .5•53 RRA -.1471 RC5-1.4474 FAU .08323 RIRT .8412 RRF .6748 RTF .8817 CRT .9843 CRS -.9887 CST -.9756

FOE t.2£41 FRA -.2177 FC3-3.3730 88P 3308 SC_ 1641.5 823 .1210 815 .9701 LSA 1517.8 NSA 141.1SSA 14.2

B04[ .8355 BRA .3278 8C3 1.6025 FSP -1112 SG1 1868.4 •82 328.9 THA 55.80 EL1 1073.5 EL2 95.3 ALF 43.42

LAUNCH DATE 8EP tl 1970 FLIGHT TIME 108.00 ARRIVAL DATE JAN 7 1971

HELIOCENTRIC CONIC DISTANCE 510.128

RL 130.20 LAL -.00 L(_ 357.80 VL 27.802 GAL -7.83 AZL 84.•1NCA 143.00 GHA 132.59 ECC .18935 INC 5.0888 Vl 29.886

RP 107.46 LAP 3.OG LOP 140.70 VP _.521 GAP .19 AZP •4.07 TAL 218.17 TAP 1.16 RCA 107.46 APO 157.70 V2 35._55

ItC 84.18)$ f_ 31.04 f_P -52.02 ZAL 134.23 ZAP 91.05 [T5 353.•5 ZA[ 124.55 ETE 252.30 ZAC 48.09 ETC 253.49 CLP -91.68

PLANETOCENTRIC CONIC

C3 1_.2_4 V141. 4.715 DLA 18.87 RAL 1_1.48 RAD 6567.• V[L 11.984 PTH 2.14 VHP 4.$92 DPA -82.32 RAP 103.82 ECC 1.3859

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 23 31 15 27••.35 -28.14 80.84 90.74 95.80 24 37 42 _184.3 -27.39 72._8

80.00 1• I_ 39 4557.13 4.45 17•.¢14 •5.55 82.01 17 34 36 3757.1 .67 173.00

100.00 1 23 _ 2493.78 -L_.3S 56.19 90._2 94.70 2 7 32 1863.8 -28.59 30.52

100.00 17 34 _ 4105.15 5.70 1•1.•1 •_.•7 40.81 18 48 57 3505.2 1.74 155.34

110.00 2 53 • 1_14.01 -33._4 37.S2 90.12 98.46 5 32 1 1814.D -31.7_ 28.8£

110.00 16 25 _lJ 50_.74 •.87 146.71 _0.95 35.83 19 27 51 3358.8 4.44 142.42

DIF1F'ER[NTIAL CCIIKCTION8 MID-C_ [X[CUTION ACCURACY ORBIT DETERI41NATION ACCURACY

TO( .77tkl; lrllA -.J81| TC5 -.•_K)7 BAU .48•7 8ST 15tt5.2 8GN 1975.0 _83 357.7 ST 944.2 M 821.3 SS 1090.8

.•745 I_A -.1084 IK_-1.4187 FAU .07710 RRT .8717 RRF .6771RTF .8940 CRT .0873 CR8 -.9994 CST -.98_3

8.2123 IrRA -.15_• FC3-5.00_ I_P _ SGIJ 850£.• _ .1309 R15 .9722 LSA 1645.5 NSA 140.7 88A 12.7

I10( 1.01_02 BRA .33_• 8C3 1.M40 Flip -1046 SGI _05S.3 84;2 328.3 THA 49.01 EL1 1262.7 EL2 98.9 ALF 40.37
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197Ot

LAUNCH DATE 8(P 21 1970 FLIGHT TIME 110.00 ARRIVAL DATE JAN 9 1971

NELIO(ENTRIC CON|C

RL 150.20 LAL -.00

RP 107.50 LAP 3.14

RC 87.241GL 33.89

PLAN[TOCENTRIC CON|C

C3 23.427 VHL 4.840

LNCN AZNTN LNCH TIME

SO.OO 28 33 Z?

80.00 18 54 23

100.00 1 10 29

100.00 18 3 58

110.00 2 44 12

110.00 18 48 45

DISTANCE 318.465

LOt. 357.$0 VL 27.665 GAL -7.72 AZL 84.33 HCA 146.23 SMA 132.47 ECC .18880 INC 3.6500 Vl 29.666

LOP 145.95 VP _8.306 GAP .62 AZP 94.70 TAL 217.65 TAp 3.88 RCA 107.46 APO 157.48 V2 35.253

GP -54.42 ZAL 131.98 ZAP 94.18 ET$ 349.27 ZA( 121.26 ETE 247.79 ZAC 45.46 ETC 252.30 CLP -97.20

DLA 19.10 RAL 228.22 RAO 8368.0 VEL 12.035 PTH 2.15 VHP 4.922 DPA -63.31 RAp 188.02 ECC 1.3855

L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZI4TH INJ TIME PO CST TIN lNJ 2 LAT INJ 2 LONG

2895.09 -28.$1 88.63 94.50 89.40 24 21 40 2293.1 -28.08 79.97

4258,01 1.85 175.10 86.65 61.74 18 3 19 3656.0 -1.93 168.48

2592.88 -29.88 66.34 94.50 90.84 1 53 42 1992.9 -29.44 57.76

4031.47 5.22 157.84 83.87 60.27 19 11 10 3431.5 -.78 151.31

2299.86 -35.90 44.05 94.27 94.65 3 22 31 1899.7 -32.89 34.96

589T.45 8.65 145.55 85.75 56.59 19 51 42 3297.4 2.18 139.31

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 1614.9 SGR 1584.8 8G3 309.9 ST 1170.4 SR 895.9 ss 1099.2

RRT .8905 RRF .9789 RTF .9145 CRT .9892 CRS -.9997 CST -.9866

SG8 2262.7 RE3 .1420 R13 .9731 LSA 1835.2 NSA 142.0 SSA 11.1

SG1 2199.8 8412 $29.7 THA 44.39 ELI 1470.2 ELI 104.4 ALF 37.35

DIFFERENTIAL CORRECTIONS

TOE .9748 TRA -.S21_ TC3 -.9482 BAU .5165

RDE .TSS8 RRA -.0581 RCS-I.$492 FAU .08954

FOE Z.lIET FRA -.0421 FC3-_.5$99 BSP 6618

DOE 1.2550 BRA .5300 BC3 1.84RI FSP -990

LAUNCH DATE SEP 21 1970 FLIGHT TIME 112.00 ARRIVAL DATE JAN 11 1971

HELIOCENTRIC CONIC

RL 150.E0 LAL -.00

RP 107.51 LAP S.21

RC 89.5Q8 GL 37.01

PLAN[TOCENTNIC CONIC

C3 25.014 VHL 5.008

LNCN A_4TH LNCH TIR_

90.00 23 10 40

90.00 17 SS 8

100.00 0 51 8

100.00 18 39 IT

110.00 2 51 T

110.00 19 15 47

DISTANCE 322.768

L04. 35T.80 VL 27.644 GAL -7.61 AZL 63.68 H(A 149.45 SNA 132.31 ECC

LOP 147.Z0 VP 38.288 GAP 1.03 AZP 95.45 TAL 217.05 TAP 6.51 RCA

GP -58.92 ZAL 129.39 ZAP 96.85 ETS 344.34 ZAE 118.QQ ETE 243.56 ZAC

.18833 INC 6.3170 vl 29.666

107.40 APO 157.23 V2 35.249

42.74 ETC 250.97 CLp-102.61

RAp 181.99 ECC 1.4128

INJ 2 LAT INJ 2 LONG

-28.30 89.45

-5.03 163.09

-29.88 66.55

-3.84 146.64

-33.79 42.34

-.32 155.89

ORBIT DETERMINATION ACCURACY

ST 1401.0 SR 958.2 SS 1099.0

CRT .9902 CRS -.9999 CST -.9895

LSA 2015.9 NSA 144.0 SSA 9.7

EL1 1692.6 EL2 110.5 ALF 34.22

DLA 21.73 RAL 225.23 RAD 6588.0 VEL 12.102 PTH 2.17 VHP 5.222 DpA -64.12

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ A_I4TH INJ TIME PO CST TIN

SOEE.82 -27.85 98.09 M.?9 84.69 24 1 2 2422.8

4159.81 -1.28 169.74 90.58 61.71 18 42 28 3559.8

2711.55 -29.67 ?5.35 98.96 66.21 1 36 19 2111.5

3948.32 .34 133.16 89.89 60.11 19 45 4 3345.3

2898.T1 -34.|8 51.78 99.13 90.10 5 11 6 1796.7

$831.92 4.17 142.10 87.51 56.04 20 19 59 3231.9

DIFFERENTIAL CORRECTIONS

TOE 1.|1|8 TRA -.5195 TC5-1.0298 BAU .5417

ROE .8552 RRA .0042 RCS-1.2441 FAU .06128

FOE 2.1284 FRA .0498 FC3-2.1144 BSP 7152

DOE 1.4T25 8RA .5195 BC5 1.6155 FSP -899

MID-COURSE EIdECUTION ACCURACY

SGT 1843.3 $GR 1570.7 SGS 278.9

RRT .9008 RRF .9797 RTF .9284

St.,,8 2421.8 R25 .1525 R13 .9755

SGI 2362.6 $82 532.2 THA 59.94

LAUNCH DATE SEP 21 1970 FLIGHT T|NE 114.00 ARR]VAL DATE JAN 13 1971

HELIOCENTRIC CONIC

RL 150.20 LAL -.DO

RP 107.52 LAP 3.29

RC 91.?78 GL 40.45

PLANETO(ENTRIC CONIC

C3 27.434 VHL 5.238

LNCH AZNTH LNCH TIM(

90.00 22 38 21

90.00 18 23 48

100.00 O 25 3

100.00 19 23 43

110.00 2 14 43

110.00 19 50 32

DISTANCE 329.043

LOL 357.60 VL 27.820 GAL -7.48 AZL 82.88 HCA 152.88 SMA 132.!4 ECC .18792 INC 7.1248 vl 29.666

LOP 130.48 VP 38.287 GAP 1.43 AZP 98.34 TAL 216.35 TAp 9.05 RCA 107.31 ApO 159.97 V2 35.245

GP -59.60 ZAL 126.49 ZAP 96.97 ETa 339.12 ZAE 114.71ET( 239.54 ZAC 39.87 ETC 249.40 CLp-10?.95

OLA 24.56 RAL 227.52 RAD 6568.1 VEL 12.199 PTH 2.19 VHp 5.615 DpA -64.95 RAp 175.53 ECC !.4515

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

3191.55 -26.20 110.15 103.46 78.86 23 31 32 2391.6 -27.49 101.71

4055.45 -5.23 162.78 95.80 82.13 19 31 4 3435.4 -8.94 156.04

2860.22 -28.51 86.24 103.93 80.80 I 12 43 2260.2 -29.51 77.58

3642.02 -3.20 147.44 94.67 60.28 20 27 45 3242.0 -7.13 140.86

2517.08 -53.81 60.98 104.73 84.66 2 56 40 1917.1 -34.18 51.76

3757.91 1.54 138.23 91.84 55.84 20 33 10 3157.9 -3.15 132.03

DIFFERENTIAL CDNRECTIONS

TDE 1.5110 TRA -.4897 TC5-1.0589 BAU .5372

ROE .9108 RRA .0901 RC5-1.0894 FAU .05172

FDE 2.0705 FRA .1532 FC3-1.6322 BSP 7569

DOE 1.7888 BRA .4979 DC3 1.5192 FSP -760

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2075.9 SGR 1525.1SG5 245.7 aT 1862.6 SR 1007.0 ss 1099.0

RRT .9048 RRF .9798 RTF .9370 CRT .9905 CR$ -.9999 CST -.9914

SGB 2575.9 R23 .1864 RI3 .9728 LSA 2227.9 NSA 149.5 SSA 8.1

581 2519.8 SG2 554.9 THA 35.45 EL1 1940.1 EL2 120.0 ALF 31.09

LAUNCH DATE SEp 21 1970 FLIGHT TIME 116.00 ARRIVAL DATE JAN 15 1971

HELIOCENTRIC CONIC

RL 150.20 LAL -.00

RP 107.55 LAp 3.31

RC 94.058 GL 44.15

PLAM(TOCENTRIC CONIC

C3 30.8?5 VHL 5.556

LNCH AZNTN LNCH TIN(

90.00 21 35 14

90.00 19 48 2

100.00 23 39 45

lO0.O0 20 26 11

110.00 1 52 43

110.00 20 33 39

DISTANCE 535.268

LOL 557.60 VL 27.595 GAL -7.55 AZL 81.87 HCA

LOP 153.71 VP 38.242 GAP 1.81 AZP 97.43 TAL

GP -62.$4 ZAL 125.26 ZAP 100.52 ETS 355.49 ZA(

155.89 SNA 131.g4 ECC

213.85 TAp 11.52 RCA

111.13 ETE 235.52 ZAC

.187§8 INC 8.1296 vl 29.666

107.19 APO 156.69 vZ 35.240

36.76 ETC 247.45 CLP-113.33

RAp 188.33 ECC 1.3081

INJ 2 LAT INJ 2 LONG

-23.84 121.05

-13.37 143.26

-27.33 92.36

-11.92 132.30

-33.61 63.13

-8.46 127.45

ORBIT DETERMIMAT10N ACCURACY

ST 1935.8 SR 1001.7 S$ 1069.8

CRT .9902 CRS -.9997 CST -.9932

LSA 2423.4 MSA 149.9 5$A 7.0

ELI 2178.1 EL2 124.2 ALF 27.23

DLA 27.66 RAL 230.17 RAD 6568.2 VEL 12.339 PTH 2.22 VHP 8.126 DpA -65.78

L-I TIME ZNJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO C$T TIM

3468.57 -21.21 128.88 107.32 70.79 22 33 2 2868.6

5817.49 -11.98 150.31 103.53 64.13 20 51 39 3217.5

3067.14 -25.54 100.79 108.97 75.59 24 30 52 2467.1

3694.15 -8.13 139.23 101.51 62.14 21 27 46 3094.2

2663.35 -52.32 72.13 110.97 ?8.22 2 37 6 2063.4

5670.70 -1.99 133.69 97.74 55.87 21 54 30 3070.7

DIFFERENTIAL C4:RRECTIONS

TOE 1.8709 "iRA -.4465 TC5-1.0483 BAU .5798

ROE .9692 RflA .1681RC5 -.9346 FAU .04577

FOE 1.9583 FRA .2102 FC3-1.2275 BSP 8140

BOE 2.1070 BRA .4771 BC3 1.4044 FSP -896

MID-COURSE ExECuTION ACCURACY

SGT 2312.888R 1454.6 8G3 211.6

RRT .9025 RRF .9776 RTF .9458

SGB 2732.2 R23 .1720 R13 .9756

SG1 2678,1SG2 340.9 THA 30.98
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAU*_tl DATE IbEP Et 18]'0

I_L IOCIrNTR I C C_IC

RL IIO.8D LAL -.DO

RP 107.58 LAP 3.38

RC 1t.338 GL 48.16

PLANETOCENTR 1C CONIC

C3 39.011 VHL 8.088

L_H AZRTH LNCH T|I_

79.99 19 10 R1

103.01 !1 37 ll

79.9l 19 1D 91

108.01 81 37 H

11D.00 I 111 19

110.00 81 31 34

FLIGHT TIN( 118.00 ARRIVAL DATE JAN 1]' 1971

DISTANCE 341.499

b_ 357.60 VL 27.598 GAL -7.20 AZL 80.|I NCA 159.10 6HA 131.72 [CC .18729 IN( 9.4820 Vl 89.444

LOP 158.85 VP $8.118 GAP 2.18 AZP 98.81 TAL 814.81 TAP 15.91 RCA lOT.OS APO 158.58 VZ $9.835

GP -95.81 ZAL 118.87 ZAP 101.44 ET8 327.24 ZAE 107.88 (T[ Z31.13 ZAC 38.$2 ETC 844.94 CLP-118.95

DLA 30.94 RAL 233.28 RAD 8S88.4 V[L lZ.549 PTH Z.Z7 VHP 6.918 DPA -_.49 RAP 1SO.DE ECC 1.5941

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIM INJ Z LAT INJ Z LONG

4015.34 -17.82 167.51 IIZ.IZ 83.90 20 17 17 3415.3 -ZO.S9 110.85

3349.59 -17.21 118.37 118.11 63.89 13 33 18 8748.8 -80.58 111.18

4015.$4 -17.22 167.51 118.12 83.90 20 17 17 3415.3 -20.59 110.85

3849.5l -17.21 118.37 112.11 85.89 23 33 18 2748.6 °20.58 111.12

21S7,00 -29.77 89.08 117.55 70.99 2 8 59 _ST.O -31.13 77.87

35S5.80 -8.38 127.N 105.75 59.34 22 _D 50 L_ISS.8 -1D.74 121.31

DIFFER[HTIAL CCItRECTICN8 NID-COURS_ EXECUTION ACCURACY CRBZT DETERMINATION ACCURACY

TO( Z.3448 TRA -.3U2 TC3 -.9712 BAU .5878 SGT "_§54.0 8DR 1532.3 _3 177.7 8T 2239.3 8R 954,1 98 1040,4

RD[ .9935 RRA .2752 RC3 -.7350 FAU .D3507 RRT .8905 RRF .9714 RTF .9524 CRT .99_uJ CR8 -.RRIH_ CET -.9944

FD[ 1.lS03 FRA .274l FC3 -.8411 BliP 9635 _ 2810.l ItZ3 .1905 R13 .9738 LSA 294Z.7 143A 153.9 88A 5.8

BO( 8.5471 BRA .4549 BC3 1.2190 FSP -591 SG1 2928.t SG2 547.4 THA 25.98 EL1 8430.S EL2 132.1 ALF 22.91

LAUNCH DATE _rp 21 1970 FLIGHT TIN( 120.00 MtRIVAL DATE JAN 19 1971

M[LIOCENTRIC CONIC DI3TANCE 347,874

RL lSO.20 LAL -.O0 LOL 357.eO VL 27.530 GAL -7.O4 AZL 78.84 HCA 182.29 SNA 131.49 £CC .18704 INCl1.1589 V1 19.666

RP 107.87 LAP 3.57 LOP IIO.ZO VP 39.111 GAP 2.54 AZP 100.84 TAL 213.93 TAP 16.22 RCA 108.89 APO ISG.O8 V2 35.289

RC 88._4 GL 51.45 G4P -99.52 ZAL 115.72 ZAP 101.68 (T8 319.84 ZN[ 103.06 ET[ 211.03 ZAC 89.43 ETC 841.04 CLP-125.38

PLA_TOCENTRIC r..CNIC

C3 44.411 K I.ITD DLA $4.34 RAL 239.84 RAD 65M.7 VEL 12.878 PTH 2.35 VHP 7.776 DPA -68.89 RAP 15D.20 [CC 1.7322

LJ¢CH AZMTH INCH TIME L-I TIME INJ LAT |NJ LONG INJ RT A&C INJ AZHTH INJ TIME PO CET TIH INJ 2 LAT IHJ 2 LONG

8811.70 19 34 57 4216.43 -17.19 118.19 119.1t 59.80 18 47 13 _i18.4 -21.07 175.89

110.30 13 39 33 3£53.09 -17.17 111.04 119.95 59.79 24 33 47 2554.0 -21.05 104.05

141.70 19 81 S7 4919.43 -17.19 182.88 119.1H! 59.80 19 47 13 3t18.4 -21.07 175.89

110.30 23 311 33 3£S3.1HD -17.17 111.04 119.95 59.79 24 33 47 2154.0 -21.05 104.08

10.70 19 68 97 421G.43 -17.18 182.88 119.94 59.90 19 47 13 6811.4 -21.07 175.89

110._D 28 _HI II 3133.9tl -17.17 111.04 119.95 59.79 24 33 47 L_i54.0 -21.D5 104.05

DIFF[IIf_TIAL ¢OlUI[CTI0#8 NID-CCURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

Tg( £.8817 TNA -.211_ TC3 -.8317 BAU .5918 8GT 2800.5 8GIt 1134.3 $83 145.1 ST 2312.4 SR 812.8 $$ 1004.4

• 9_1£ _ .4044 RC3 -.$140 FAU .021_3 RRT .8549 RRF .9811 RTF .9590 CRT .9953 CR$ -.9941 CST -.9958

FDE 1.7391 FRA .3£8A FC3 -.Sl12 8841 J099 SG8 3022.3 R_5 ,1878 R13 .9739 LSA 2805.2 NSA 158.4 8SA 4,7

BOE 3.1£47 Nk .4597 BC3 .9778 FEP -481 881 2970.7 882 555.8 THA 19.85 ELI 2694.4 EL2 141.2 ALF 17.37

LAUIICH DATE 6EP 81 19]'0 FLIGHT TIN( 122.00 ARRIVAL DATE JAN 11 1971

HELIOCENTRIC CONIC DISTANCE 353.802

RL 1SO.tO LAL -.00 LOt. 357.40 VL 17.49§ GAL -I.87 AZL 71.58 HCA 185.46 SMA 131.Z4 ECC .19481 INC13.8219 Vl 29.446

RP 107.59 LAP 3.38 LOP 183.45 VP 38.1S§ GAP 2.87 AZP 103.20 TAL 212.97 TAP 18.43 RCA 106.71 APO 155.75 VZ $5.ZZZ

RC 100,910 GL 59,78 GP -73.74 ZAL 111.45 ZAP 101.21 (TI 310.03 ZAE 98.31 (TE 218.61 ZAC 24.90 ETC 234.80 CLP-153.95

PLAN_TOCENTRIC COttlC

C3 59.039 VHL 7.884 DLA 37.71 RAL 241.10 RAD 8589.1 V[L 13.431 PTfl 2.4t VHP 9.184 DPA -86.59 RAP 138.73 ECC 1.9714

L_H AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG |NJ RT ASC IN_ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

83.98 18 22 30 4380.34 -16.00 19§.L_ 129.34 55.39 19 35 30 3780.3 -20.42 188.60

118.02 O 31 Sl 3230.81 -15.99 108.59 129.$3 55.56 I 25 42 2830.6 -Z0.41 101.79

13.91 18 29 30 4390.34 -11.00 19§.20 129.34 55.38 19 35 30 3780.3 -20.42 188.10

118.Dt O 31 51 3250.81 -15.99 1D8.39 129.33 §5.38 1 25 42 2830.6 -20.41 101.79

83.98 19 22 30 4580.34 -16.00 195.Z0 129.34 58.39 19 35 30 3780.3 -20.42 188.80

111.02 O 51 51 3230.61 -15.99 108.39 129.33 55.38 I 25 42 2830.6 -20.41 101.79

DIFFERENTIAL CCtRECTION8 NID-COURS|[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( 3.8199 TRA .054L2 TC3 -.8345 BAU .5498 _T 3045.4 _12 125.1 $83 115.1 ST 2885.1 SR 493.0 SS 967.0

RDE .987E liRA .3492 RC3 -.2872 FAU .01917 RRT .7141 RRF .8507 RTF .9174 CRT .9500 CR6 -.9728 CST -.9965

FD( 1.9291 FRA .3731 FC3 -.2739 18P 9540 SG_ 3155.3 R23 .19_0 R15 .9751 LSA 3078.0 NSA 196.8 SSA 3.6

BO[ 3.91_4 BRA .$504 BC3 .8993 FSP -391 $G1 3104.0 $82 5_.4 THA 11.35 EL1 2923.0 ELI 151.9 ALF 9.25

LAUNCH DATE $EP 21 1970 FLIGHT TINE 124.00 ARRIVAL DATE JkN 23 1971

HELIOCENTRIC CONIC

RL 130.EO LAL -.00

RP 107.91 LAP 3.39

RC 103.1111GL 10.90

FLAN[T_CENTNIC CONIC

C$ 97.£24 Vt4L 9.339

LNCH AZMTH LNCH TIM[

39.51 18 21 $3

1_0.49 1 13 14

S9.31 18 £1 25

1£0.49 1 13 14

3l.ll 11 21 _3

110.49 1 13 14

DISTANCE 359.868

LOt. 357.60 VL 27.458 6AL -6._9 AZL 72.59 I'_A 168.59 SMA 130.97 [CC .18856 INC17.4117 Vl 29.666

LOP 19t.70 VP 39.121 6AP 3.19 AZP 107.0t TAL 211.95 TAP Z0.52 RCA 10ti.54 APO 159.41 V2 35.215

GP -78.39 ZAL 10¢!.90 ZAP 100.00 ETS 294.22 ZA[ 92.71 ETE 205.18 ZAC 19.44 ETC 222.85 CLP-149.41

DLA 40.94 RkL _J1.14 RkO 15E_.7 V(L 14.442 PTH 2.62 VHP 11.408 DPA -64.97

L-| TIM( |NJ i..AT |NJ _ |NJ RT A$C |NJ AZNTH |NJ TIME PO CST TIN

4532.10 -13._ E05.78 140.28 51.19 19 $8 55 3_32.6

3111.52 -13.21 101t.83 140.27 51.19 2 T 35 L_til.5

4|$2.10 -13.L_ 205.7t 140.28 51.19 19 36 SS 3932.8

31111.52 -15.£1 101.83 140.97 51.19 2 7 35 21_11.5

4532._0 013.1_ 205.71 140.21 51.t9 19 31 55 3932.8

3_111.82 -13.21 108.1_ 140.E7 51.19 2 7 35 2911.5

DIFFI]IINTIAL r_:lllll_Tl(_ll

TDE $.0tle TIIA .Silt TC3 -.3871 |AU .4$19

-.4148 IIA .I311RC3 -.0141 FAD .01119

IrD( 1.313l IrRA .4191FC3 -.1104 liP 9917

B_[ 5.0935 MA .O_O BC3 .3111 FIP -303

RAP 125.99 [CC 2.4355

INJ 2 LAT INJ 2 LCN;

-18.14 188.95

-18.13 10_.99

-18.14 199.95

-18.13 102.99

-19.14 1_9.95

-19.18 101.99

ORBIT DETERNINATION ACCURACY

ST 3111.2 SR 307.8 $9 944.9

CRT -.845t CRS .9088 CST -.8879

LSA 3281.3 NSA 175.§ SSA 2.8

EL1 3122.1 EL2 163.9 ALF 175.21

MID-COURSE EXECUTION ACCURACY

8GT _118.2 _ 594.0 _3 19.2

RRT -.2S75 W -.0785 RTI r .9798

8GB 3275,3 R23 -.1185 R13 -.9782

SGI 3224.0 SG2 577.1 THA 177.17
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUttC_ DATE IMEP !1 1970

HELI(XENTRIC CONIC

RL 1SO.tO LAL -.DO

RP 10?.64 LAP 3.30

Re ROD.AIR 4L 43.04

PLAN[TOCENTRI¢ CONIC

C3 151.978 VIISL 18.384
LN(H AZNTH LNg:H TIN(

S7.11 18 34 41

111.18 I 47 8
ST.lZ 1R 34 41

IR|.88 1 47 •

ST.IR 18 34 41

ltt.88 I 47 •

FLIMAT TIM( 116.00 ARRIVAL DATE JAN 85 1971

DISTANCE _HIS.Ot4

LOL 357.60 VL 17.411 GAL -6.4? AZL 14.04 t4CA 171.63 SI4A 130.70 ECC .18•2£ INC83.DSD3 Vl 8•.ell

LOP 169.R4 VP 3R.OR• GAP 3.47 AZP 115.75 TAL 810.78 TAP 88.41 RCA 1DI.54 APO 155.04 VE 5S.EO?

GP -01.48 ZAL lOt.RE ZAP INl,08 ETA _.3D ZAI[ 85.§8 (TE 179.94 ZAC 18.47 (TC 197.44 CLP 170,81

DLA 4R.33 RAL RS2.0• RAD •570.7 VEL 1•.§2D PTH 8.00 VHP 15.320 DPA -•1.01 RAP 111.£E ECC 3.4D95

L-I T114[ INJ LAT |NJ LOIAG INJ RT AI_ INJ AZNTH |NJ TIN( PO CBT 11N 1NJ 2 LAT INJ • LONG

4973.£$ -0.•4 214.04 152.45 48.40 1D S2 34 4073.8 -15.91 L_4.30

5341.19 -8.14 112.15 1|2.44 4D.4O 2 48 55 2745.3 -15.89 104.41

4175.25 -R.Q4 214.04 lS2.45 45.40 1D S2 34 4075.8 -15.91 £00.50

5341.99 -5.R,4 118.15 152.44 45.40 2 42 55 2745.3 -13.•• 1M.41

4lT5.25 -8.WI 814.04 158.45 42.40 19 St 54 4073.Z -13.91 800.50

5541.1Et) -0.54 t12.15 152.44 40.40 2 42 §5 8745.5 -15.OR 106.41

DI_NTIAL _CTION8 NID-CX3UNmrEX[CUTIC01 ACCURACY _RDIT D[TEm¢INATION ACCURACY

T0[ 5.R51_ TRA 1.4R51 TC5 -.1151 BALI .25_ SGT 1880.l _At 1755.1 _95 _.O 5T 27ZD.7 H 1752.£ _ 97R.5
RD(-5.TCN)$ llA .1111 ItC5 .0017 FAU .00915 RIIT -.g_12W -.1015 eTIF .H CRT -.IH835 CR$ .IHlOe C•T -.9tHI7

FOE $.STtkJ FRA .41TT FCS -.OtDO9SP 10011 _ $3Tt.lltl_ -._931 ItS -.9949 LSA 534J2.9 148A 17T.5 SSA 1.i

ROE g.94Sd ira 1.4100 K5 .115R F•P -250 _1 5525.4 _ 511.1 ?HA 149.55 EL1 5258.4 EL2 111.4 ALF 147.57

LAUNCH DATE 5[P ll 1070 FLIGHT TILE: 12D.00 ARRIVAL DATE JAN 27 1971

NELIOCENTItlC CGN[C DISTANCE 5Tt.SE9
Rb $50.10 i.AL -.00 LOt. 557.40 VL 27.979 GAL -G.80 AZL 52.57 HCA 174.45 144A 1543.42 ECC .18550 INC37.4271Vl _l).SG9

lip $07.•4 LAP 5.57 LOP 175.18 VP 5t.04R GAP 9.17 AZP 127.50 TAL L_l.42 TAP r_,.8? RCA 11_._8 APO 154.61 V2 55.198

RC 107.799 GL 13.01 GP -71.15 ZAL 97.57 ZAP i_.SD ET$ 115.1_1ZN£ Y4.1Hi ETE 131.05 ZAC 3.59 ET( 803.•_ CLP 115._4

PLAI_TOCEMTIIIC CONIC

C5 _14.554 Vt8L 1R.S4MD DLA 40._9 RAIL 259.54 RAID _571.R VEL 81.5D5 PTH 5.28 Vt8P 25.415 DPA -5_.55 RAP 10_.13 ECC G.170_

LMCH AZNTN LNCH TIN( L-I T;_ INJ LAT |NJ L_NG INJ RT AOC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ £ LONG

_.95 19 12 M 4751.41 -5.19 216.4T 144.79 49.75 L_) _2 5 4156.5 -R.35 210.7_

110.05 1 O 41 3499.51 -5.18 1L_D.AG 114.77 49.75 2 S• ST I_G.S -8.31 1t4.71

$1;.95 SO 11 441 4719.48 -5.1D 210.4T 154.79 49.75 _0 52 5 4111.5 -8.33 £10.T_
110.05 £ 0 41 541NJ.51 -5.$l I_D.49 194.77 4i.7§ 2 58 57 _999.5 -8.52 114.71

St.R5 19 12 49 4751.41 -5.1D 216.47 114.79 49.75 20 52 5 4151.5 -R.55 _1D.7_

1ff0.05 • 0 41 54N.5£ -5.1D 180.44J 114.71 49.T5 2 5• 57 I_JH.5 -8.3£ 114.T1

D|FIrR_tRNTIAfL _ti_CT|M M|O--COURI_ (IECUTI_It ACCURACY ORBIT 0_I"EI_qlNATION ACCURACY
2.R771 TIM 1.1_80 TC3 o.O00e BAt/ .5441 5GT 18d_J.5 8CA_ 51J_.2 895 55.7 5T 840.1 H 3057.R $8 11•5.9

Im(-f.RGO_ lUlA-2.1?II IIC3 -.1188 FAU-.O0153 liT -._il7 IIIRF -.RI55 RTF .94•4 CRT -.19_0 (1115 .ll•l CST -.1_15

1.8440 FIIA .7|0T FC5 .O_ID BIP lOILq) I 5_1_.4 _ -.11_HI R15 -.IH1_4 LSA 5_1.7 I_A 114.0 liA 1.8

• 0(10.151¢1, BNA 5.0045 K5 .1181 Flip -t81 SGI _L_95.4 _ 515.0 ?HA 108.02 ELI 5155.4 EL2 15R.5 ALF 105.58

LAUNCH DATE •EP _1 IIYO FLIGHT TIN( 150.00 ARRIVAL DATE JAN 29 1971

N(LIOCENTRIC CONIC DISTANCE 5?5.545

IL 15D.19 LAL -.00 LOt. 35T.SD VL tT.53T ;&L -5.T5 AZL 19.51 t8Ck lTD.4• S_A 130.18 •CO .18334 1NC70.4034 Vl _P.•••

RP 107.69 LAP 3.54 LQP 176.45 VP 5•.DID GAP 5.55 AZP 110.1t TAL 807.40 TAP _5.8_ RCA 105.27 AlSO 155.98 V_ 55.189

RC 110.04_ GL SO.•R GP -57.iO ZAL 95.98 ZAP 9_.D5 ET5 190.05 ZAE 54.95 [TE 1M.R9 ZAC 19.82 ETC 875.90 CLP •S.75

PLAN(TQ(ENTIIIC C_NIC

C31DII.875 Vt4L 55.034 DLA _7.73 RAL 8•3.57 mAD 5575.0 _EL 34.D22 PTH 9.51 VHP 48.095 DPA -33.51 RAP 94.71 ECC18.95•1

LIAC_ AZNTM LEecH TIN( L-1 TIM( INJ LAT INJ LONG |NJ IT 49C INJ AZMTH INJ TIME PO CIT TIN INJ 8 LAT INJ _ LONE

IN).O0 E3 4• 52 4044.50 -4.R4 199.L_ 177.25 52.D_ 84 55 5_ _444.5 -8.•D 15•.5•

I0.00 tt 3 34 4572.1HI 5.5R 151.14 171,14 52.t0 85 18 27 5775.0 1.85 175.00

100.00 1Sl L_ $188.14 -9._J 13t.04 179.94 61.R7 8 57 T 3050.8 -13.•T 1L_.t9

tM.OO tl 42 14 4234.47 lO.liO 170.£8 IIHP.00 61.59 85 55 • $454.5 6.76 113.10

110.00 4 • 15 5252.14 -1l,O_ 10t1,14 114.59 40.45 5 0 7 _38.1 -Zl.R1 108.74

11D.00 8R 48 57 4255.55 18._J 1_4.|5 1_4.45 10.84 25 59 51 _4535.4 14.•5 157.55

DIFFERENTIAL C4_IItECTIONI NID-COMIIM[ EXECUTION ACCURACY ORBIT DETERI41NATION ACCURACY

TIDE-3.$1O5 11_A 1.5514 TC9 -.0•_1 BAll 5.0011 5GT 7S2.3 _ 111)90.0 IG3 50.2 5T 5T9.6 SR 8505.1 S• 1119.5

RD-15.$734 I_A-I.473R RC5 -._O_5 FAU-.O4HI _T ._H_TT _F -._T7 RT_ *.551i CRT .•5GG CR6 .flH CST .9479

FOE 1.5107 FRA 1.4L_41FC5 .0394 Blip 84HiO _ 50415.tlt1_1 -.OD311 R15 -.9953 LSA 2955.4 NSA 175.5 SSA 1.4

R0115.9712 BRA •.ROT4 BC5 .811• FSlP -155 _1 303T.2_ 530.5 TNA 79.75 EL1 2449.0 EL2 164.5 ALF 7_.85

LAUi4CH DA_ 2_P 21 "-I)'/'0 FLIGHT T11_: 138.00

14ELI(_ENTRIC CONIC DISTANCE 311.840

RL ISO.IO LAL -.00 LOL 557.10 VL 27.L_14 GAL -4.45 AZL 148.01 HCA 163.90 S/4A

ItP 107.72 LAP 3.30 _ 179.97 Vie 57.970 GAP" 5.17 AZP 52.08 TAL _1D9.27 TAP

I_ L11.584 Gt. -SG.Ot GP 13.83 Z_L 95.55 ZkP 9•.IT [TS tT_.Tt Z/_ M.73 (TE

PLA/_TOC[NTN ! C CONIC

C5 719.517 VHL 1'7.741 DLA -TO.D4 RAIL. L_.00 RAO 157_.5 VEL _*_ PTH 5.45 VHp

LNCH AZNTH INCH TIME L-I TIN• INJ LAT

15.It 5 55 57 1443.49 .48

114.51 14 39 44 _J1.SO .49

IS.it 5 55 57 IP_143.49 .48

1D4.SR 14 _H) 44; 4PJI.SO .49
13._t 5 55 ST IP,443.49 .49

1e_._8 14 _H) 44 151.1;0 .49

D I FFI[/_NT 1AL _TIGN8

4.411J T_A .M TC5 -.0780 IAU 2.18413

RD-14.0990 IRA -.IIWO NC9 .1277 FM_-.O_ISS4

FO(-2.ROOT InRA -.0_00 YC3 .O_SS RIP 10113

110[|4.7445 BRA .•511 DC5 .2125 IrDP -178

ARRIVAL DATE JAN 31 1971

lZ9.82 ECC .1R201

55.15 RCA 104.90

858._9 ZAC 141.07

INC58.0059 Vl L_.6••
APO 154.75 V_ 35.17•

ETC 874.00 CLP 101.79

_.Dll DPA 87.54 RAP 145.64 ECC15.AGSS

INJ _ INJ RT AI_ INJ AZMTH INJ TIN( PO CST 11_ 1NJ 8 LAT lMJ _ LOHG

8_.59 145.R9 118.04 4 14 41 1845._ 8.51 81.54

283.19 145.91 1•8.04 14 50 58 51.5 8.51 281.93

81._R 14S.D9 111.04 4 14 41 1849.5 8.51 81._4

_J5.19 145.91 118.04 14 50 56 51.5 0.51 _81.93

I_.S9 145.29 1_9.04 4 14 41 1845.5 8.51 01.34

205.19 149.21 1t8.04 14 SO 3D 51.5 8.51 Z81.93

MID--EXECUTION ACCURACY CRB|T DETERNINATION ACCURACY

8GT 1180.7 8GN 3108.8 SG5 $4.5 ST 950.5 H ZD05.D 55 1844.1

RRT -.IDOSNNF .9909 RTI r -.8719 CRT -.9855 CR5 -._9 CST .R835

$Gll 511S.51113 -.0915 fl11 .9951 LSA 5578.1 NSA 150.4 5SA _.0
SG1 5284.4 99_ 90_.8 ?HA 109.16 EL1 504T.4 EL8 158.7 ALF 107.T3
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE 8EP lit 1970

HELIOCENTRIC CONIC

RL 150.20 LAL -.DO

RP IOT.7S LAP 3.29

Re 114.599 GL -63.78

PLAN•TOC•NTR | C C(_il C

¢3 830.881 VHL 15.831

LNCH AZMTH LNCH TIN(

11.08 0 10 35

111.94 11 29 28

11.06 O 10 3S

118.94 11 26 ZS

11.09 O 10 38

11141.94 11 £9 L_,

FLIGHT TIME 134.00 ARRIVAL DATE WEB Z 1971

DISTANCE 391.979

LOt. 357.90 VL 27.250 GAL -8.03 AZL 121.80 HCA 168.22 S I4A 129.52 ECC .19041 INC31.9000 Vl 29.466

LOP 181.90 VP 37.9•9 GAP §.11 AZP 58.5§ TAL 207.49 TAP 33.70 RCA 104.96 APO 154.18 VZ 35.169

GP 77.14 ZAL 98.86 ZAP 99.03 ETS 145.34 ZA• 85.89 •TE 127.§3 ZAC 156.30 ETC ZSa.05 CLP 134.81

DLA -80.28 RAL 186.28 RAD 6571.5 V•L 19.298 PTH 3.10 VHP 20.787 DPA 73.Z7 RAP 247.93 ECC 5.1246

L-I TIM( |NJ LAT INJ LONG |NJ RT A$C INJ AZNTH [NJ TIM[ PO CST TIM [NJ Z LAT INJ Z LONG

2:543.31 7.44 93.09 94.99 170.20 0 49 38 1743.3 15.32 82.10

585•.42 7.45 259.10 95.00 170.20 13 3 39 5232.4 15,33 258.11

2343.31 7.44 83.09 94.99 170.20 0 49 38 1743.3 15.32 81.10

3852.4• 7.45 259.10 95.00 170.20 13 3 39 S232.4 15.33 258.11

2343.31 7.44 83.09 94.99 170.20 0 49 39 1745.3 15.32 81.10

5832.42 7.45 259.10 95.00 170.20 13 3 39 5232.4 15.33 298.11

DIFFI[R•NTIAL CORR•CTIONS

TOE-t.4OlNI TRA -.•787 TC3 -.0073 BAU .2498

R9(-4.6958 RItA-I.4493 RC3 .0742 FAU-.O0037

F0(-1.1393 FRA -.2825 FC3 .0013 BSP 11375

DO( 3.2774 BRA 1.4759 BC3 .0748 FSP -208

LAUNCH DAT• $•P 21 1970

HELIOCENTRIC CONIC

RL 130.20 LAL -.00

RP 107.79 LAP 3.Z0

RC 116.171 GL -82.91

F_._TOC•NTRIC CONIC

C3 114.494 VI4L 10.700

L.NCH AZNTH LNCH TIME

14.90 O 1 31

185.10 11 2 14

14.90 0 1 31

115.10 11 2 14

14.90 O 1 31

198.10 11 • 14

DIFFI[R[NT|AL C_nlIIECT|ON8

T0i[-2.991t TRA-I.40e5 TC5 -.L_99 BAU .3530

.1171 RRA -.411_ RC$ -.0£15 FAU .01213

FID( -.0452 FRA -.3357 FC3 -.0117 BSP 11748

!)01[ £.1t92 BRA 1.4930 BC3 .2308 FSP -285

NID-COURS• EXECUTION ACCURACY ORBIT DET•RNINATION ACCURACY

SGT 1057.1 SCAt 3549.1 883 GS.1 ST 890.0 SR 1939.3 9S 848.3

RRT .8882 RRF .9888 RTF .9449 CRT .9557 CRS -.9932 CST -.9835

3703.2 R23 -.1109 R13 .9932 LSA 2289.7 NSA 245.9 SSA 1.5

$91 3873.4 $92 469.3 THA 74.93 EL1 2119.3 EL2 139.7 ALF 65.98

FLIGHT TIN• 138.00 ARRIVAL DATE FEB 4 1971

DISTANCE 397.892

LOL 337.80 VL 27._05 GAL -5.74 AZL 110.81 HCA 189.11 SNA 129.21 ECC .19009 INC20.6065 Vl 29.669

LOP 184.14 VP 37.887 GAP 5.41 AZP 69.83 TAL 208.03 TAP 35.14 RCA 104.85 APO 153.77 V2 35.158

GP 76.27 ZAL 10•.09 ZAP 103.72 ET3 85.27 ZN[ 95.18 •T• 168.22 ZAC 161.75 ETC 218.78 CLP 178.87

OLA -78.91 RAL 182.11 RAD 8570.2 V•L 15.357 PTH

L-1 TIN• |NJ LAT

L_05.12 18.14

5705.•3 18.15

• 805.1• 18.14

5_95.23 16.15

2LD05.12 18.14

5705.23 18.15

2.75 VHP 14.238 DPA 62.66 RAP 248.91 ECC 2.8843

INJ LONG INJ RT ADC INJ AZMTH INJ TIN( PC) CST TIM INJ 2 LAT INJ 2 LONG

79.19 88.24 166.37 0 38 IE 1605.1 23.90 77.55

258.96 88.£6 188.37 12 37 ZO 5105.2 23.91 257.32

79.19 88.24 188.37 0 38 16 1605.1 23.90 77.55

258.98 88.•6 168.37 12 37 20 5105.2 23.91 257.32

79.19 99.•4 1D8.37 0 38 16 1605.1 23.90 77.55

258.96 89.28 168.37 12 37 20 5105.2 23.91 257.32

NID-C(XM21[ EXECUTION ACCURACY ORBIT DET•IU¢INATION ACCURACY

SGT 3715.7 SGR 993.0 SG3 83.1 ST 1884.9 811 319.4 SS 688.2

RRT .8384 RRF .7834 RTF .9906 CRT .1648 CR$ -.0M92 C$T -.9932

SG8 3848.1 R23 -.1544 R13 .9882 LSA 2005.8 NSA 524.4 SSk 2.0

SG1 3809.7 $82 527.9 THA 12.99 ELI 1885.7 EL2 314.9 ALF 1.65

LAUNCH DATE SEP 21 1970 FLIGHT TIN• 158.00

HELIOCENTRIC CONIC

RL 150.20 LAL -.OO

RP 197.98 LAP 3.13

Re 119.138 GL -59.45

PLAHETOCENTRIC CONIC

C3 95.98t _fl4L 8.119

LNCH AZNTH LNCH TIN•

19.71 O 39 49

111.29 11 23 4

18.71 O 39 46

1G1.29 11 25 4

19.71 O 39 46

161.29 11 25 4

DIFFERENTIAL CORRECTIONS

TO(-2.S2G8 TRA-l.3274 TC3 -.6476 BAU .5790

RID( .9507 RRA .0524 RC3 .1103 FAU .02103

F0[-1.0640 FRA -.3510 FC3 -.2762 BSP 12296

B01[ 2.6997 liRA 1.3£85 8C3 .8570 FSP -342

DISTANCE 403.561

LOt. 357.60 VL 27.159 GAL -5.49 AZL 104.99 HCA 192.17 SHA

LOP 189.57 VP 37.844 GAP 5.65 kIP 75.34 TAL 204.67 TAP

GP 70.49 ZAL 105.09 ZAF 109.69 ETS 84.96 ZAE 101.64 •TE

ARRIVAL DATE FEB 6 1971

LAUNCH OAT[ $EP 21 1970

128.90 ECC .19021 1NC14.9863 Vl 29.689

36.84 RCA 104.38 APO 155.42 VZ 35.147

149.25 ZAC 161.62 ETC 222.38 CLP-143.31

OLA -73.59 RAL 189.77 RAD 6589.3 V•L 13.685 PTH 2.50 VHP 11.006 DPA 54.44 RAP 244.99 ECC 2.0649

L-I TIM( IHJ LAT IHJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIH INJ 2 LAT INJ 2 LONG

2074.96 23.98 74.17 92.27 162.01 I 14 21 1474.9 31.48 71.70

5589.43 23.88 257.74 92.29 162.01 12 59 13 4969.4 31.48 255.27

2074.86 23.88 74.17 92.27 162.01 1 14 21 1474.9 31.48 71.70

5589.43 23.88 257.74 92.29 162.01 12 58 13 4989.4 31.46 255.27

2074.86 23.88 74.17 92.27 162.01 1 14 21 1474.9 31.46 71.70

5599.43 23.68 257.74 9_.29 162.01 12 58 13 4989.4 31.46 255.27

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3909.5 SGR 706.$ SG3 107.0 ST 2042.1SR 672.0 ss 756.7

RRT -.8584 RRF -.7986 RTF .9745 CRT -.9002 CR$ .9614 CST -.9852

898 3972.8 R23 .1927 R13 -.9778 LSA 2259.9 NSA 295.7 SSA 2.7

SGl 3937.6 682 528.0 THA 173.09 EL1 2131.5 EL2 290.3 ALF 163.20

FLIGHT TIME 140.00

DISTANCE 409.483

L0L 357.60 Vb 27.112 GAL -5.22 AZL 101.62 HCA 195.30 SI4A

LOP 192.80 VP 37.800 GAP 5.91 AZP 78.78 TAL 203.32 TAP

GP (I,4.24 ZAL 107.49 ZAP 113.84 ETS 58.69 ZA• 107.01 ET[

ARRIVAL DATE FED 9 1971

DLA -70.27 RAL 198.46 RAD 8568.7 V•L 12.854

L-I TIN• INJ LAT

1'H,5.18 29.74

5498.07 L_.75

1945.18 29.74

5498.07 L)9.75

11NI.5.18 L_.74

5498.07 11).75

HELIOCENTRIC CONIC

RL 150.20 LAL -.00

RP 107.89 LAP 3.05

RC 1£1.402 GL -55.19

PLAN[TOC•NTRIC CONIC

C3 43.861 VHL 8.615

LNCH AZMTH LNCH TIN•

it. S5 1L_ L_9

157.45 11 51 43

22.53 1 _ 29

157.45 11 51 43

L_.55 I 22 29

157.45 11 51 43

DIFF•R•NTIAL C(_tRI[¢TION$

TD•-E.5GI9 TRA-I.IB07 TC$-1.1468 BAU .8906

liD• .9747 RRA .1230 RC$ .1897 FAU .02852

FD(-1.1658 FRA -.3378 FC3 -.5829 Blip 12882

BO( E.55114) BRA 1.1871 BC3 1.1778 FSP -434

128.58 •CC .19056 INCll.8190 Vl 29.666

38.62 RCA 104.08 APO 153.09 V2 35.136

144.86 ZAC 158.60 ETC 232.89 CLP-157.29

PTH 2.34 VHP 9.189 DPA 47.35 RAP 243.48 (CC 1.7218

INJ LONG INJ RT A$C INJ AZNTH INJ TIN• PO CST TIN INJ 2 LAT INJ 2 LONG

98.28 99.83 157.12 1 55 14 1365.2 37.05 64.81

255.80 96.85 157.12 13 23 22 4898.1 37.06 252.33

68.28 gQ.83 157.12 1 55 14 1365.2 37.05 64.81

255.00 |H|.65 157.12 13 23 22 4898.1 37.06 252.33

ISD.LD8 INI.88 157.12 I 55 14 1585.2 37.05 64.81

255.80 I)Q,85 157.12 13 23 22 4898.1 37.06 252.33

N|D-COUR$[ [XECUTIQN ACCURACY ORBIT DETERNINATIOI ACCURACY

8GT 3994.9 8GR IH_.8 SG3 132.7 ST 2237.1 S4R 848.8 SS 840.3

RRT -.8407RRF -.9443 RTF .9632 CRT -.9535 CRS .9907 CST -.9856

4071.8 R23 .1_28 R13 -.9694 LSA 2522.3 MSA 262.4 SSA 5.5

SGI 4039.3 $92 513.6 THA 168.17 EL1 2380.6 EL2 240.5 ALF 159.90
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE 8•P 21 1970 FLIGHT TIME 142.00 ARRIVAL DATE FEB lO lg71

HELIOC•NTRgC CONIC

RL lSO.EO LAL -.00

RP 107.99 LAP Z.l)4

RC 1•$.i10 GL -SO.82

PLAN[TOC•NTIIIC CONIC

C3 ]2.1•5 Vtq. S.•6e

LNCH AZNTH LNCH TIN•

te.39 t • !0

1S3.41 1• 14 48

• Q.$9 • • tO

:S$.e: 18 14 48

L_.39 8 Z tO

153.61 12 14 41

DISTANCE 41S.423

LOt. 357.40 VL 27.065 GAL -4.94 AZL 86.38 NCA 198.4S SNA 128.17 ECC .19104

LOP 195.43 VP $7.75§ GAP 1.17 AZP 41.10 TAL 201.97 TAP 40.43 RCA 103.74

GP 5•.40 ZAL 109.17 ZAP 11•.41 ITS 59.97 ZN[ 111.14 IT[ 144.51 ZAC 154.56

DLA -441.97 RAL tO1_35 R/d) 8SEHI.$ VI[L 12.389 PTH _.24 VHP 8.084 DPA 41.0•

L-1TZN[ |NJ LAT |NJ _ |NJ RT AS(: |NJ _VH |NJ TIN( PO CST T|N

1075.35 55.76 81.99 _J,82 151.6_ • $3 35 12T5.3

$450.75 $$.TT •54.49 99.84 151.6• 15 45 19 4850.T

1878.55 35.76 81.84 J6.82 151.92 2 33 35 1275.3

$4N.14 33.77 255.49 H.M 151.62 15 45 19 4150.7

1875.33 55.78 81.99 llS.l_ 151.92 2 35 35 1275.5

$450.75 55.77 255.49 311.84 1§1.D2 13 45 19 4830.7

DIFFE]tENTIAL C_NItI[CTIGEm

T0_-•.tlme TRA-S.OEO6 TC_-1.7151 BAt) .7387

119( .$781 NRA .107| RC$ .4116 FAU .05441

F!_-1.84611 FlEA -.81iS7 FC5 -.651_83P ILLS9

DO( •.IH)S4 liRA 1.0311 BC3 1.TE_G FSP -515

MID-CO•HEll EXECUTION ACCURACY

$GT diO_7.4 _ 1031.2 843 157.5

RRT -.8741 Iml r -.5640 RTF .9547

4156.1 _ .2443 R15 -.9118

$41 41L_,6 SCA_ 491.8 THA 167.12

IN( 8.3784 V1 •9.849

APO 15•.77 V2 35.124

[TC 240.49 CLP-lSS.21

RAP •42.49 •CC 1.5287

INJ 2 LAT INJ • LONG

40.T3 57.32

40.73 148.95

40.73 57.5•

40.75 •49.D5

40.73 57.5•

4D.73 •49.95

ORBIT DET•RNINATION ACCURACy

ST 23D7.4 M 888.• SS 995.4

CRT -.9•82 CR8 .I5941 C$T -.9144

LEA 2698.4 I_A £58.• SSA 4.5

EL1 2548.• •L2 L_DD.• ALF 110.1•

LAUNCH DATE 84[P 21 19]'0 FLIGHT TIN• 144.00 ARRIVAL DATE FED 12 1971

HELIOCENTRIC C_NAIC

RL ISO.tO LAL -.00

RP IO7.65 LAP 2.1m

RC lED.DIE ft. -44J.57

PtJU_TOCE)ETItlC CGNIC

C5 •S.lOI ViAL $.017

L*K:N AZNTH t.NCH TIN•

30.17 • 30 41

149.85 1• 35 50

30.17 I 341 41

149.05 18 55

30.17 8 11141

14t.lS 18 il JO

DISTANCE 421,544

LGL 5S7.•0 VL 27.018 GAL -4.70 AZL 97.78 NCA Z01.83 SI4A 127.95 ECC .19168 INC 7.7759 V1 L_.664

LOP 199.05 VP 57.710 GAP 8.44 AZP 8_.77 TAL 200.80 TAP 42.24 RCA 103.4• APO 15•.47 V• 55.112

GAP 35.10 ZN. 110.1D ZAP lsm.99 ET8 34.44 ZA• 114.51 •TE 145.61 ZAC 150.4i ETC 245.49 CLP-154.71

DLA -D3.74 RAt. •13.•1J RAD 6368.0 Vl[L 12.106 PTH •.17 VHP 7.582 DPA 55.34

L-I TIN• INJ LAT [NJ L(_G INJ RT AEC INJ AZMTH INJ TIN• PO CST TIN

1801.18 34J.29 55.28 108.04 148.71 5 8 42 1201.2

5_MI3.1§ 34.50 2S1.14 101.01 146.71 14 5 55 4785.1

1801.18 H.29 $5.28 10_.04 148.71 3 • 4• 1801.•

53413.15 31.30 251.14 101.0t 146.71 14 5 53 4785.1

1101.16 31.L_ 55.88 101.04 148.71 3 • 4• 1_01.2

5_15.19 34.30 251.14 101.01 148.71 14 3 53 4785.1

DIFFI[Itm_|AL C(mm[CTION$

TDI[-•.OYlIO lrltA -.8178 TC_-2.304S BAU .7Skis

ItG[ .7491 NNA .0171 tiC5 .St40 FAD .03tJ32

FD(-1.8583 II1L4 -._81_ FC_-l.SS85 Blip 12574

liO[ 8.t107 _ .81_3 K5 2.HI2 Flip -583

RAP •41.98 [CC 1.414•

INJ • LAT INJ • LONG

42.85 49.7•

4•.84 _45.58

4£.D5 4D.?•

48.84 145.58

42.03 49.72

42.84 tAD.De

ORBIT D•TERN|NATION ACCURACY

ST 2410.4 _R 857.5 S$ tOT._

CRT -.6754 CRS .9979 CST -.9811

LEA 2787.4 NSA 221.9 SEA S.S

EL1 •817.• EL• 185.4 ALF 141.50

NID-COURIE EXECUTION ACCURACY

SGT 4074.7 _ 1014.• $I15 178.6

RRT -.INIO0 IF -.6499 IITF .1441

SCA_ 4199.D Ii_5 .Lqi47 R13 -.6530

8411 4172.4 SG_ 470.4 THA 167.48

.AUNCH DATE JI[P E1 1970 FLIGHT TIM( 148.00 ARRIVAL DATE FEB 14 19?1

14•LIOCENTRIC CONIC

RL 1SO.tO LAL -.00

RP lO?.l? LAP E.TS

RC 1•D.158 GL -4•.51

PLAIA[TOC•NTIt|C CONIC

C5 tO.718 VHL 4.55•

LNCH AZNTH LNCH TIME

55.85 5 1• 1•

146.17 It 49 57

55.85 5 1• 1•

141.17 1• 49 57

53.85 5 12 1•

141.17 1• 4D 5?

DISTANCE 427.500

LOL 557.40 VL 28.970 GAL -4.43 AZL 94.57 HCA 204.82 SMA 127.65 EC( .19243 INC 8.5481 Vl •9.941

LOP tOt.27 VP $7.lS4 GAP 8.70 AZP 84.05 TAL 199.22 TAP 44.04 RCA 105.07 AlSO 192.19 V2 35.099

GP 48.55 ZAL |lO.§O ZAP |27.02 (T5 55.58 ZA( |17.1D (TE 147.54 ZAC 148.47 ETC 24D.99 CLP-IS4.99

DLA -60.45 RAL 819.47 RAD 8547.8 ,V_L 11.620 PTH 2.12 VHP 6.6•7 DPA 30.25

L-I TIN[ [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN

1748,_O 37.47 48.8• 10_.73 141.?4 5 41 11 1158.6

5551.04 57.48 •49.00 105.74 141.73 14 18 48 4751.0

1TSl.tO 57._7 48.8• 103.73 141.74 3 41 11 1158.6

5551.04 57.18 249.00 103.74 141.73 14 18 48 4751.0

1758.•0 57.87 48.6£ 103.73 141.74 5 41 11 1138.6

3551.04 57.48 •49.00 105.74 141.73 14 18 48 4751.0

D IFF[IIENT 1AL CORRI[CT |ONI

T0[-1.1491 TRA -.8301 TC5-•.3679 BAU .IkISP

ItD[ .4551 RRA .0457 RC3 .l_sq)O FAt) .044_0

IrD(-1.•l•7 FRA -.1757 FC3-1.847D B•P 13145

DOE •.0745 liRA .83L_O BC3 5.0515 FSP -871

RAP 241.94 ECC 1.3410

ZNJ 2 LAT INJ • LONG

45.78 4•.59

43.77 242.59

43.78 4E.59

43.77 24•.58

45.76 42.39

43.77 242.54

ORDIT DETERMINATION ACCURACY

ST 256|._ _ 815.D 5S 917.7

CRT -.9790 CR$ .9969 CST -.9866

LEA 2854.9 HSA _OG.• SEA 4.7

EL| 26•5.Z ELZ 185.8 ALF 1GZ.49

HID-COURSE EXI[CUTION ACCURACY

$GT 4255.7 _ 1004.1 SG3 L_D.O

I_T -.88311_F -.9706 RTF .9463

4470.8 RLr5 ,2572 R13 -.9520

SG1 4548.8 SG• 457.8 THA 167.95

LAUNCH DATE 8[P •1 1970 FLIGHT TIN( 148.00 ARRIVAL DATE FEB 18 1971

N(LIOCENTItIC C_NIC

RL 140._O LAL -.00

lip IO8.o1 LAP •._4

RC 1_O._7 64. -_.99

PLAI_TOCENTN I C CONIC

C5 17.1'05 VHL 4.tO7

LNCH AZNTH iNCH TIN(

57.51 5 45 44

142.M 15 5 5

57.5l 5 45 44

148.44 1_ 3 5

57.5@ 5 45 44

142.44 15 3 S

DISTANCE 453.•30

LOt. 537.I_D VL _J._• GAL -4.14 AZL 85.6_ •4CA 208.D1 SMA 127.31 ECC .19329

LOP 805.48 VP 57,818 GAP 1.97 AZP 85.05 TAL 197.81 TAP 45.82 RCA 102.70

GP 44.14 ZAL 110.57 ZAP 150.80 [TS 52.55 ZA[ 119.32 ET[ 149.30 ZAC 142.89

DLA -57.71 RAL I_5.11 RND 4567.7 VI[L 11.793 PTH 2.09 VHP 6.631 DPA 25.66

L-I TIN( INJ I.AT ZNJ L._NG |NJ RT A$C INJ AZMTH INJ TIN( PO CST TIN

1884.45 38._ 42.87 105.25 157.16 4 11 48 1084.4

$550.99 _.25 247.25 105.27 157.15 14 51 56 4751.0

1114.43 31.L_• 4•._7 105.25 157.18 4 11 48 1084.4

$5_10.99 31.25 _I. 7.L_ 103.£7 157.15 14 51 56 4751.0

1114.45 5_.L_ 42.67 105.25 157.16 4 11 48 1084.4

S3_0.99 _.25 247.25 105.27 137.15 14 31 54 4731.0

D I FP3[N8NT l AL r_mm_CT ION_

71_-1.81_1_ TNA -.?ON TC5-3.•0_1 IL44J .IH_5

RDE .58t50 NNA .0005 RC5 .9951 FAU .041_4

IrD(-1.121D FRA -.071)S FCS-t.ItlS Blip 15DLq)

90[ 1.9064 MA .7089 BC5 5.84_S FSP -_4

INC 5.6205 Vl 29.666

AlSO 151.9_ VZ 35.086

ETC 251.30 CLP-155.58

RAP 242.09 ECC 1.2913

1NJ • LAT INJ 2 LONG

43.86 55.55

45.87 240.11

45.86 35.55

45.87 240.11

45.8_ 55.55

45.87 240.11

ORBIT DET•RNINATION ACCURACY

ST _54_.3 M 756.0 SS 876.5

CRT -.97D1 CR5 .9D94 CST -.9849

LSA _767.3NSA 197.• SEA 8.2

ELI ZMD.2 EL• 147.6 ALF 163.72

NID-_I([XECUTION ACCURACY

SGT 4511.2 g 9_t1,5 SG5 •11.6

RRT -.IIIDlUW -.11133 RTF .9405

$48 4417.5R_3 .L_J29 R13 -.9454

SG1 4567.5 $42 418.2 THA 168.9•
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH BAT( 6EP !1 1970 FL|GHT TINE lSO.OO ARRIVAL DATE FEB IB I971

I_LIO(ENTRIC CONIC

RL 1§0.10 LAL -.00

RP SOl.OS LAP t.§l

RC 138.9t7 GL -BS.0I

PLAN_TQ(ENTR|C CONIC

C$ 19.S78 WtL 3.947

LNCN AZNTN LNCH T|IE

40.75 4 13 57

lSS.IS 15 14 44

40.75 4 15 57

l$l.tS 13 14 44

40.75 4 13 57

139.85 13 14 44

DIFFERENTIAL CatRECTION9

TD(-I.9947 TRA -.5911 TC3-4.2402 BAU .9948

RD[ .4799 NtA -.01U RC5 .9925 FAU .04771

IrgE-l.OItO FRA .0104 FC5-1.9514 B9P 14094

ROE 1.7913 lillA .5914 BC3 4.2943 FBP -727

DISTANCE 439.146

LOt. 357.60 VL 26.874 GAL -3.85 AZL 94.95 HCA 211.20 SMA 127.0D ECC .19427 INC 4.8533 VI 29.866

LOP 209.71 VP 37.571 GAP 7.23 AZP 95.65 TAL 196.$9 TAP 47.59 RCA IOZ.$Z APO 151.67 V2 35.074

6P 40.42 ZAL 109.61 ZAP 1_1.23 ITS 51.8t ZAE 120.99 ET( 151.31 ZAC 139.69 ETC 253.11 CLP-ISB.3R

DLA -54.98 RAL 230.34 RAD I197.6 VEL 11.703 PTH

L-I TIM( INJ LAT

1139.17 38.17

5390.It 38.18

1939.17 38.17

5580.tt 58.18

1956.17 38.17

5580.92 38.19

2.06 VHP 6.444 DPA 21.57 RAP 242.60 ECC 1.2564

INJ LONG INJ RT A$C INJ AZMTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

3Q.99 106.84 133.03 4 41 13 1036.2 43.SB 29.26

64§.34 106.95 133.02 14 43 24 4720.B 43.37 258.31

$1,69 106.84 133.03 4 41 13 1036.2 43.36 29.29

245.94 106.85 133.02 14 43 24 4720.6 43.37 238.31

59.89 106.84 133.03 4 41 13 1036.2 43.36 29.Z6

245.94 10Q.85 133.02 14 49 24 4720.6 43.37 238.31

NID-COURSI[ EXECUTION ACCURACY ORBIT D(TERNINATION ACCURACY

SGT 4414.Z $GR 884.4 SG3 221.7 ST 2502.6 SR 997.0 SS 826.7

RRT -.8899 RRF -.9579 RTF .9974 CRT -.9803 CRS .9997 C$T -.9829

SC_ 4506.S RES .ES65 RIS -.9416 LSA 2719.7 MSA 188.7 $SA 9.8

SG1 4414.6 $62 $98.9 THA 169.79 EL1 2594.5 EL2 152.8 ALF 164.99

LAUNCH DATE _l[P 21 1970 FLIGHT TIN[ 152.00 ARRIVAL DATE FEB _ 1971

FIELIQCENTR IC CONIC

RL I SO.ZO LAL -.00

RP 108.03 LAP 2.SI

RC 131.$50 k -51.1|

PLMGTOCENTR I C CONIC

C5 14.0,_9 VHL 3.747

INCH AZNTH I.NCH TIlE

44.04 4 45 t4

155.R4 15 _ 54

44.04 4 45 14

135.H 15 14 54

44.04 4 45 24

139.99 13 14 14

DI_TIAL r_lllECT IONI

11X-1.S_ lrllA -.4T57 TCS-4.1470 BAU .91D2

RDE .4L_O RRA -.0965 RCS .1_31 FAU .04632

-.911R FRA .1004 FCS-£.97D$ Blip 14984

BO_ 1.9695 BRA .4752 BC5 4.8977 FSP -749

DISTANCE 445.049

LCt. SST.IO VL 29.625 GAL -S.55 AZL 94.22 NCA 214.40 _44A 126.68 (CC .19597 IN(: 4.2159 Vl 29.666

LOP 611.92 VP $7.524 GAP 7.49 AZP 8Q.S2 TAL 194.99 TAP 49.34 RCA 101.93 APO 151.45 V2 35.061

GP 37.15 ZAL 108.38 ZAP 197.SS ETS 51.29 ZAE 122.30 ETE 159.26 ZAC 136.87 ETC 254.54 CLP-IST.31

DLA -52.27 RAL 235.SS RAD 6567.6 V£L 11.637 PTH

L-I TIN( INJ LAT

IS91.99 $7.98

5518.45 37.69

1691.95 $7,18

5319.49 $7.69

1591.99 $7.B8

SS19.45 37.99

2.04 VHP 6.399 DPA 17.91 RAP 249.35 ECC 1.2310

INJ L_NG INJ RT ABC INJ AZMTN INJ TIRE PO CST TIN INJ 2 LAT 1NJ 2 LONG

SI.46 109.61 129.$5 5 9 59 991.9 42.46 23.49

245.18 106.62 129.34 14 59 $5 4718.4 42.47 237.19

$1.49 109.61 129.55 5 9 56 991.9 42.46 29.49

245.16 108.62 129.34 14 53 $5 4718.4 42.47 237.19

$1.49 108.61 129.35 5 9 56 991.9 42.46 23.49

245.16 108.62 129.54 14 53 55 4718.4 42.47 237.19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4911.9 $GR 8_.S SGS 228.5 ST 2429.4 SR 643.2 SS 765.0

RRT -.RIB6 RRF -.9479 RTF .9359 CRT -.9815 CRS .9997 CST -.9799

SGB 4598.8 RES .2445 RIS -.9987 LSA 2920.7 NSA 181.5 SSA 11.7

SG1 4572.7 $GZ SBS.Z THA 170.6I EL1 2510.S EL2 119.2 ALF 165.40

LAU4_H DATE BEP tI 1970 FLIGHT TIH( 154.00 ARRIVAL DATE FEB Z2 1971

tt[LIOC[NTRIC CONIC

RL lID.tO LAL -.O0

RP 108.19 LAP 2,24

RC 157.013 GL -21.49

PLAN[TOCENTRIC CONIC

CS lt.907 VHL S.593

LNCH AZNTH LNCH TIM(

47.t3 3 It 99

15t.75 13 SS 54

47.25 S It 99

199.75 13 S$ 54

47.23 S 1t 21)

192.75 I$ 33 $4

DIFFERENTIAL CGRRECTIONS

1D(-1.4490 "IRA -.3527 TCS-5.4195 BAU .9424

RDE .3769 RRA -.OSQ9 RC3 .99D9 FAU .04824

FD[ -.7R97 FRA .1191 FC3-5.2357 BSP 14697

1.4Dgt 9RA .3573 BC3 5.4815 FSP -765

DISTANCE 450.938

LOt,. 351.60 VL 26.777 GAL -3.24 AZL 93.66 HCA 217.59 SNA 126.37 ECC .19659 INC 3.6T51 Vl 29.616

LOP 215.13 VP 37.477 GAP 7.75 AZP 87.09 TAL 196.48 TAP 51.07 RCA 101.52 APO 151.21 V2 35.047

GP $4.28 ZAL 106.72 ZAP 140.14 ETS 50.81 ZAE 123.32 [TE 155.10 ZAC 13A.39 ETC 255.71 CLP-158.E8

BLA -49.72 RkL 240.10 RkD 6567.5 VEL 11.588 PTH 2.03 VMP 6.277 DPA 14.63 RAP 244.30 ECC 1.2124

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

1550.$4 36.87 26.55 110.62 126.09 5 $8 20 950.3 41.28 19.16

5325.47 36.88 244.90 110.93 126.07 15 2 39 4723.5 41.29 298.71

1550.$4 36.87 26.35 110.62 126.09 5 38 20 950.3 41.28 18.16

5925.47 $6.88 244.90 110.69 126.07 15 2 38 4723.5 41.29 236.71

1550.34 36.87 26.35 110.62 126.09 5 SB 20 950.3 41.28 18.16

5929.47 56.88 244.90 110.69 126.07 15 2 38 4723.5 41.29 259.71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4509.2 SGR 791.3 SG3 232.6 ST 2526.6 SIR 599.3 SB 49G.0

RRT -.8799 RRF -.9952 RTF .9539 CRT -.9830 CRS .giRD CST -.9755

SG9 4674.6 R23 .2276 R15 -.9367 LSA 2496.3 NSA 175.1 SSA 13.9

SG1 4661.8 SG2 $71.7 THA 171.35 EL1 2401.4 EL2 106.2 ALF 165.84

LAUNCN DATE SlIP 21 1970 FLIGHT TINE 156.00 ARRIVAL DATE FEB 24 1971

HELIOCENTRIC CONIC DISTANCE 454.412

RL 190._0 LAL -.IX) LOL 357.60 VL 26.728 GAL -2.92 AZL 93.21 HCA 220.78 SNA

RP 108.17 LAP E.0g LOP 218.34 VP 37.430 GAP 6.01 AZP 87.$7 TAL 192.01 TAP

RC 13R.!14 GL -25.44 GP $1.75 ZAL 104.70 ZAP 142.69 ET$ 50.43 ZAI[ 124.11 ETE

PLAI4ETOC(NTRIC CONIC

CS 12.073 _ 3.475 DLA -47.27 RAL 244.72 RAD 6547.5 VEL 11.552 PTH 2.02 VHP

LNCH AZNTN LNCH TINE L-I TIN[

SO.4E S 41 54 1510.64 SS.8S 21.46 112.88 123.19 6 6 46

129.59 IS 41 3t; 5365.32 35.14 244.17 112.89 lZS.18 15 10 54

30.42 5 41 34 1510.04 35.8S 2t.48 112.85 129.19 6 4 46

1L_II.S8 13 41 39 5335.$2 35.14 245.17 112.89 lZS.16 15 10 $4

30.42 5 41 34 1510.04 35.93 21.49 112.84 123.19 6 6 46

199.59 13 41 51J 5995.32 $5.84 245.17 112.99 129.18 15 10 $4

DIFFI[RENTIAL C_tlitCTION6 MID-COUiRSI[ EXECUTION ACCURACY

TD(-1.$895 TRA -.Elfl_ TC3-5.9544 BAU .9444 84T 4705.1 _ 751.$ $63 234.3

RD[ .$)94 NRA -.OlT9 RCS .919S FAU .04791 I_T -.9719 RRF -,DL_O RTF .9528

FIX -.9855 FRA .2744 FC5-3.4142 RIP 149D5 SCAB 4762.9 RL_ .2079 RIB -.9351

DOE 1.$710 BRA .ES77 BC3 5.9749 FSP -771 SGI 4748.8 $G2 564.5 THA 172.02

126.06 ECC .19794 IN(: 3.2078 Vl 29.666

52.79 RCA 101.10 APO 151.01 V2 35.034

156.79 ZAC 152.2I ETC 256.71 CLP-139.28

6.269 DPA 11.70 RAP 245.43 ECC 1.1987

INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIRE P@ CST TIN |NJ 2 LAT INJ 2 LONG

910.0 39.90 13.17

4735.3 $9.91 236.85

910.0 39.90 13.17

4735.3 $9.91 254.85

910.0 39.90 13.17

4735.3 39.91 239.85

ORBIT DETERNINATION ACCURACY

ST 2201.4 SIR 559.0 SS 692.2

CRT -.0850 CRS .9992 CST -.9686

LSA 2348.3 NSA 169.9 SSA 16.4

EL1 2268.8 EL2 9S.I ALF 199.01
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. t970_

LAUNCH DATE $EP 21 1970 FLIGHT TIN( 158.00

H(L|O(ENTR|C CONIC DISTANCE 4G2.670

RL 150.20 LAL -.00 LOL 357.60 VL 26.180 GAL -2.59 AZL 51.10 NCA E13.98 •HA

RP lOe.el LAP 1.94 LOP 221.54 VP 57.]35 GAP 11.29 AZP 87.139 TAL 1110.51 TAP

RC 141.459 GL -88.59 GP L_.SE ZAL 102.35 ZAP 14|.00 ET• 50.17 ZAE 124.71 ETE

PLAN[TOCENTIt | C CONIC

C3 11.419 VHL ).387 DLA -44.90 RAL 949.11 R/d) 15S7.4 V[L |1.511 PTH E.D1 VHP

LNCtl AZNTH iNCH TIN( L-| TIN• INJ LAT

93.98 G 11 3 1461.87 34.10

111.42 13 48 4 5353. I_ 34.61

55.57 • 11 3 1409.87 34.•0

111.41 13 48 4 5351.II 34.el

$3.51 • II I 1471.17 34.10

111.41 II 41 4 Sll$.fl 34.11

DIIrlrI_NTIAL C,_¢T IGNI

TD[-I.II_Ie 111A -.01k._l TC3-•.5918 mAU .INIS4

• 30¢NE lIRA -.0171 lIC3 .1_55 FAU .04157

FD( -.S?ll FRA .3514 F¢$-3.51i$ BEP 15197

I0( 1.11479 BRA .11181 K3 •.4175 Flip -775

LAUNCH DATE I_P El 1970 FLIGHT TIN[ 110.00

14[LIOCENTIIIC CONIC DISTANCE 468.512

RL 150.I0 LAL -.IX) I..CL 357.10 VL EII.731 GAL -Z.E5 AZL 1_.45 NCA PZT.17 lIMA

liP 101.E$ LAP 1.78 LOP £r.4.74 VP 37.5341 GAP •.$4 AZP 88.35 TAL 189.00 TAP

RC 145.1M5 GL -19.14 GP 17.55 ZAL 99.75 ZAP 147.11 ETS 50.01 ZA[ 125.19 ET[

PLA_TOCENTI 1C CONIC

¢S 11.O91 Vl4L S.394 DLA -4£.57 RAL _J3.30 RAD 75t?.4 V(L 11.508 PTH £.00 VHP

LNCH AZI9TH INCH TIN| L-I TIN| INJ LAT

541.70 • 41 II 1411.$8 $$.E3

Ili.14 II 51 51 |371.31 33.E4

SI.7I • 41 II 1411.I_ 33.23

1111.14 $I S£ 114 5379.1_ 33.P.4

$41.71 • 41 II 1411.51 33.13

III.14 13 Sit I¢I 5379.91 33.14

DIIIAL /CTIGNI

TD[-1.0elNI TIIA .0493 TC8-4.7704 8AU 1.0047

.1811 NIA -.10OI IIC3 .1184 FALl .04513

-.4¢NIG FRA .4543 FC3-3.1408 IEP 15519

II0[ 1.1147 NA .II01 K3 l.III04 FI_P -718

ARRIVAL DATE FE3 19 1971

115.75 [CC .19943 IN( 1.7971 Vl 1•.19!

54.49 RCA 100.67 APO 150.|| V! 55.011

158.35 ZAC 150.51ETC 157.59 CLP-I•O.ll

6.110 DPA 9.0¢i RAP 147.71 ECC |.Sill

INJ LONG INJ IT A$C |NJ AZNTH INJ TIN| PO CIT TIN INJ I LAT INJ I LONG

!•.77 115.39 llO.It • 35 33 1t9.9 58.34 8.40

145.99 115.40 1E0.•I 15 17 18 4754.0 5•.57 157.4£

11.77 I15.39 II0.li I 35 33 149.9 38.5l 8.40

_§.N 115.40 110.31 15 17 18 4754.0 58.57 137.61

11.77 115.19 IIO.IZ • 35 33 8t3.9 38.31 8.40

_49.1_ 115.40 IIID.I1 15 17 18 4754.0 38.37 157.lI

NID-COURW[EXECUTION ACCURACY GIEBIT DETERNINATICII ACCURACY

SGT 4714.OWdl 717.$ 1_3 _4.2 ST 1051.0 M $22.0 •• 547.4

RRT -.IN_OIIF -.IOZS RTI r .O3EE CRT -.7877 CRS .D797 CST -.9585

S_I 41147.4 _ .1861 R13 -.9341 LSA 2180.6 NSA 165.6 $$A 19.5

331 4788.9 N _10.8 THA 171.61 ELl 2115.9 EL1 79,1 ALF $65.09

ARRIVAL DATE FEB 28 1971

125.44 ECC .E0107 INC 1.4313 Vl 211.1_•

53.17 RCA 100.£2 APO 1SO.I• V2 35.00e

159.73 ZkC 120.M ETC 256.59 CLP-III.£I

• .Sit DPA •.•8 RAP 147.14 ECC 1.1819

INJ _ INJ RT IlK INJ AZMTH INJ TIN| FQ CST TIN |NJ 2 LAT INJ I LONG

12.11 118.II 111.33 7 5 0 818.• 31.71 3.75

147.1_ 118.11 111.31 15 11 3ti 4779.9 _.75 139.01

12.11 117.11 118.35 7 5 O liB.• _•.TE 3.75

147._9 lll.ll 118.31 15 _2 _• 4779.9 34.75 13ti.O1

12.11 lll.ll 111.33 7 5 0 018.6 341.11 5.75

247.39 118.12 118.31 15 22 3• 4773.9 341.73 E39.01

NID-/EICUTION ACCURACY liT DETERNINATION ACCURACY

SGT 4877.8139 141.0 S&$ 131.5 3T 11_11.£ 811 495.1 $$ 474.0

RRT *.1415 RNi r -.841_J RTF .9319 CRT -.9910 CRS .9751 C$T -.9419

491_.| _ .1741 R13 -.93_4 LSA 1995.0 N_A 165.0 $SA 13.0

_k_| 431_.8 _ 3•0.4 THA 173.15 ELI 1945.8 EL1 85.9 ALF 1•5.42

LAUNCH DATE $EP Rl 1970 FLIGHT TIN( ||Z.OO ARRIVAL DATE NAR I 1971

14[LIO(ENTRIC CONIC

RL 150.10 LAL -.00

9P 100.!• LAP 1.91

RC 14S.lll GL -17.17

PLAN[TOCENTII( CONIC

C5 10.7130 WCL 5.195

LNCH AZMTH LNCH TIN|

• D.O! ? 11 111

119.99 15 55 55

IO.01 7 _2 L_

119.98 15 55 55

IO.O! 7 11 It

119.1t 13 55 55

DIFFERENTIAL C-alR(CTION8

TD( -.9109 TRA .llHi_ TC3-7.D$E1 BAU 1.0210

RD( .1141RRA -.1138 RC5 ._D45 FAU .04341

FDE -.5951 FNA .5115 FC3-5.4853 B3P 15751

IK_ .91Hi§ MA .!1_14J BC3 7.07•0 FSP -751

DISTANCE 474.537

LOL 357.90 VL ll.585 GAL -l.ll AlL 51.10 HCA 150.54 •MA

LOP !17.94 VP 57.190 GAP I.•| AZP 111.3• TAL 187.47 TAP

GP 15.90 ZAL 96.31 ZAP 149.04 ET$ 49.37 ZAE 115.56 ETE

115.14 ECC .ZOZBG INC 1.1035 Vl 19.•49

57.85 RCA 99.75 APO 150.51 Vl 54.795

110.99 ZAC 117.1• ETC _59.15 CLP-192.29

LAUNCH DATE $EP 11 1970

DLA -40.31RAL 157.88 RAD 1537.4 VI[L ||.4|7 PTH l.OO VHP 4.385 DPA 4.54 RAP 14|.|| EC( 1.1779

L-I TIN[ |NJ LAT |NJ LONG |NJ NT ASC INJ AZNTH INJ TIN( P• CST Tiff |NJ I LAT INJ E LONG

1514.78 51.74 7.41 111.05 117.17 7 55 17 784.9 54.98 359.07

5413.95 51.75 149.41 111.05 116.1• 15 l• 9 4815.9 34.99 141.09

1314.78 51.74 7.41 111.D5 116.17 7 55 17 7•4.8 54.98 35•.07

5415.93 51.75 14D.41 1_1.05 113.14 15 l• 9 4713.9 54.99 241.O8

1384.78 51.74 7.41 111.05 11•.17 7 55 17 7•4.8 54.98 359.07

5415.93 51.75 14D.41 III.05 111.27 15 16 9 4615.9 34.99 _43.08

NIO-C.0UNW[ (X[CUTI(_I ACCURACT 01_|T DETERMINATION ACCUIRACY

_T 4947.1 !_1 1161.5 SG5 118.• ST 1•87.1 M 4•7.5 SS 405.1

_IT -.8331 RRF -.1401 RTF .9304 CRT -.9945 CNS .9417 CST -.911D

41t|1.3 fl13 .1449 ill5 -.9519 LSA 1788.• 143A llkl.5 SIA 27.9

_1 4978,1 _ 3•3.D THA 173.80 ELl 1750.1ELZ 47.0 ALF IG4.59

H[L IO(ENTRIC CONIC

ItL 150.20 LAL -.DO LOL 557.•O VL

lip 10¢1.55 LAP 1.45 LOP 251.14 VP

RC 147.•?1 G9L -14.81 reP ?.4.15 ZAL

PLAI_TOCIDUTII l C CONIC

C3 IO.¢149 V191. 3.Lql4

LM(H AZNTH LN(H TIN|

75.41 7 45 5

118.57 13 5• 55

15.41 7 45 5

117.59 15 541 53

13.41 • 45 3

II•.59 13 51 35

D IIrFIII[NT I AL C_¢TICNI

TDE -.8354 TIIA ._4gO T¢3-7.Lql,88 BAU 1.01

.2908 _IIA -.|L_i IIC3 .STill FAU .04171

FDE -.2714 FRA .Sill FC_-3._149 W 11009

•1721 MA .37OI K3 7.L_Jll FIk e -743

FLIGHT T|14[ 114.00 ARRIVAL DATE NAR 4 1971

O|5TKE 480.143

L_.555 GAL -1.51 AZL 51.80 HCA 155.55 SNA

57.143 GAP 9.138 AZP 88.93 TAL 135.95 TAP

35.71 ZAP 150.81 ETS S0.05 ZA( 115.64 ETE

124.84 ECC .20481 INK: 1.6037 Vl _9.6••

59.48 RCA 99.27 APO 150.40 Vl 14.902

162.10 ZAC 115.06 ETC 159.84 CLP-195.24

DLA -5t.0_ RAL _.04 RAD •5•7.4 V[L 11.491 PTH Z.O0 VHP 6.464 DPA 2.60 RAP 251.55 ECC 1.1757

L-X T|N[ |NJ LAT |NJ _ INJ fit ASC INJ AZMTH INJ TIN| PO CST TIN |NJ I LAT INJ I LONG

1354.71 30.13 1.53 11d.15 114.45 • 7 L_O 75•.7 35.18 554.24

$457.40 50.18 151.19 114.1• 114.41 15 17 30 4857.4 55.10 245.130

13141.71 30.13 2.53 114.15 114.45 8 7 _ 756.7 55.17 554.24

$457.40 30.11 151.19 IP#I.II 114.41 15 17 30 4•57.4 33.10 145._D

1311.71 10.13 2.53 114.15 114.45 • 7 _ 75•.7 55.17 554.24

$457.40 I0.II 151.19 114.18 114.41 15 17 30 4•57.4 35.10 _45._O

N|D-COUIRI_[mrCUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 5011_,S Nil 141.1 1_3 115.1 ST 147D.7 H 447.1 $S 345.1

liNT -.8|4i01I_ -.1_70 RTF .331D CRT -.9970 CRS .7771 CST -.8459

S087.£ I_l .1141 913 -.9519 LSA 1584.• M$A 177.5 S$A 50.8

!_1 S058.1 _ _MI.7 THA 174.01 EL1 1555.9 ELI 33.0 ALF 195.54
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUI|CH DATE IEP !1 1970

HELIOCENTRIC CONIC

RL S$•.8O LAL -.00

RP 10e.$? LAP 1,18
RC 1|0.13E GL -11.48

PLANETQCENTRIC CQNIC

C$ IO.ITI _SL 3.NT

LNCH AZMTH LNCH TIME
14.•1 • tO O

113.08 19 $4 1
14.98 • tO O

ltl.ot 13 $4 L

14.t0 • tO O

113.08 13 S4 1

FLIGHT TIN[ 164.00 ARRIVAL DATE MAR I 1971

DISTANCE 485.D31

LOL 357.60 VL 86.487 GAL -1.14 AZL II.13 HCA 236.74 SMA 124.14 ECC .E0694 INC 1.5£71 V1 £O.Ili

LOP 134.33 VP 37.197 GAP 1.3S AZP 8D,11 TAL 184.38 TAP 61.11 RCA R8.7T APO lSO.$I VE 54.949

GP EE.87 ZAL 90.80 ZAP 1SE.44 ET8 SO.tT ZN[ ltl,O7 ETE 163.11 ZAC 1E4.71 ETC EGO.S1 CLP-le4.£O

DLA -35.88 RAL tll.ll RAO lilT.4 VI[L 11.4DE PTH t.DO VHP 1.159 DPA .84 RAP 155.0T ECC 1.1757

L-I TIRE |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIRE PO C8T TIN INJ £ LAT INJ E LONG

1£81.71 88.51 $57.|S 117.40 111.71 • 41 tt 681.T 31.54 34R.0£

S$1t._J 1D.55 15S.84 117.41 111.74 14 15 54 401£.7 31.35 247.S£

18RI,71 18.51 S57.tS ltT.4O 11£.?1 8 41 E2 t81.7 31.54 340.OE

SSit.N tO.5| 155.84 117.41 111.74 15 £5 54 4011.? 31.35 147.11

1881.71 18.51 _57.89 itT.4O 11£.76 8 41 22 _1.? 31.34 _JJ.OZ

$S11,_ I_.$3 259.84 lt?.41 lit.T4 15 15 54 4912.T 31.35 14T.S2

OI_NTIAL CaUU[CTION8 N|D-COUR3E EXECUTION ACCURACY QRBIT DETERMINATION ACCURACY

10( -.?ORS TRA ,$114 TCIF-?,9T4D DAU S.OSS4 $GT SOl? R _ U9.1 883 I_0 9 9T 128• I U 4E9.8 SS 301.0
RDE .R9RT RRA -.1179 RC3 .S9TI FAt) .03943 RRT -._D_ RRF -.8127 RTF .D311 CRT -.9943 CR9 .7564 CDT -.7951

FDE -.l•9R FRA .•4TO FC_-3._Da BDP 11115 8_ IS9S.t R_ .IOU R13 -.D91D LSA 1379.5 NSA 183.3 99A 34.1

DOE .7431 MA .$114 K3 7.3944 FDP -TRR 881 SLR1.7 88_ 31_.£ THA 174.32 EL1 1359.2 [LE 41.7 ALF 111.13

LAUNCH DATE IM[P 21 1RTO FLI4HT TIN[ la8.00 ARRIVAL DATE MAR • 1971

HELIOCENTRIC CONIC DIITANC[ 491.194
RL lS0.20 LAL -.00 LOL 317.10 VL L_1.439 GAL -.74 AZL 91.RT HCA R3D.RE 8NA 124.24 ECC ._0929 INC 1.2T14

RP 108.41 LAP 1,10 L_ £37.58 VP 37,151 GAP R,93 AZP DD,58 TAL 182,81 TAP _.74 RCA 98,24 APO 1§0.E4

ItC 13R.R?| (4. -10.|8 GP 81.41,,4 ZAL 97.S9 ZAP 153.93 ET8 10.91 _ 129.24 ETE 164.01 ZAC 123.98 ETC 291.17

PLAMETOCDNTRIC CONIC

¢3 10.007 Vt•t. 3.187 DI.A -33.TRRAL 2TD.I_J RAD 9SDT.4 VI[L 11.498 PTH t.O0 VHP 9.954 DPA -.75 RAP 2_11.•0

LJ_N AZNTN I_CH TIN[ L-I TIRE INJ LAT

70.07 • _J 80 1£15.72 _J.83

1Cm.13 13 47 5 59_.91 I_J.84
TO.IT 8 58 tO 1115.72 L•.RS

109.13 13 47 I 9583.11 N.N

110.00 13 • 55 9qJOT.2S f_.04

110.00 14 14 41 5458.13 9041

DI_IAL CCDI_CTICN_

TDE -.IN T_A .84_ T¢_-7.4Nl BAU 1.N19

RDE .R391 RRA -.1449 R¢3 .SlSR FAU .O_S

FOE -.1174 FRA .4_L_I FC9-3.OBe4 BIMP 1•R44

DOE .137R IRA .ITel BC3 7.41NI7 FIP -747

Vl L_.666
V2 14.954

CLP-185.14

ECC 1.1778

INJ _ INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT IXJ 2 LONG

351.E'_ 130.77 111.24 9 18 58 $15.7 29.47 343.13

tO0,_J 1_0.78 111.£3 15 _0 9 4_83.8 _9.48 252.|0

351.1• I_O.TT 111.24 9 15 58 415.7 L_J.47 343.13

REW.34 130.7t 111.23 15 _D 9 4_83.$ 29.48 252.50

RI?._O 1L_.R9 115.4R 14 44, 52 5097.2 28.88 280.30

£50._ 158.07 1DT.Ol 16 S tO 4938.1 32.14 t4t.O0

N|_ [XECUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

8GT |t0|.3 J4R 113.7 883 219.R ST 1123.3 M 4£0.3 15 279.5

RI_T -.7840 W -.T_IR RTF .9354 CRT -.D013 CR$ .8107 CST -.7383
8GB 5R41.4 RI_ .(M4_ R13 -.9360 LSA 1E14.3 N$A 201.9 SSA 3S.8

8G1 52RT.8 IG2 377.8 THA 174.88 EL1 1197.0 EL2 75,8 ALF 158.75

LAUNCH DATE DEP 21 1870

t_LIOCENTRIC CONIC

RL liD.tO LAL -.00

RP 101.4| LAP .32

lC 144.408 GL -l.ll

PLANETOCENT_IC CONIC

C3 11.039 Vt•b $.325

LNCH AZNTH LNCH TIRE

T$.S8 9 48 _8
104.$8 13 35 12

?|.St I 41 51

104.•8 13 33 18

110.00 12 IT 41

11•.00 13 47 IS

FLIGHT TIRE 170.00 ARRIVAL DATE NAR 10 117!

DISTANCE 497.444

LOL 3IT.tO VL 29.522 GAL -.33 AZL 91,03 NCA 243.11 SMA 123.95 ECC .21173 INC 1.0315 Vl 28.888

LOP t•O.TO VP 37.105 GAP 9.22 AZP 99.53 TAL 181.23 TAP _4,34 RCA iT.TO APO 150.21 V2 $4.943

GP _0.53 ZAL 84.53 ZAP 155.35 ET9 51.09 Z/dE 1£9,39 ETE 114.81 ZAC 122.74 [TC lil.8E CLP-tI8.O8

DLA -31.11 RAL 273.87 RAD 3597.4 V[L 11,§OR PTH I.OO VHP 9.119 DPA -t.RO RAP 254.80 ECC 1.1820

L-I TIME INJ LAT INJ L_NG INJ RT AIC INJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT INJ E LONG

11_0.I7 21,11 344.04 154.£5 lOD.fl 10 I tt 530.6 27.59 335.97

5$78.R1 85.13 297.19 l_M,28 i01.8S IS 7 ST _078.1 2l.lO 219.12

11N.37 29oll 344.04 134,E5 109.141 10 I 12 530.4 21.59 335.81

IlT8.IS 25.13 t3T,1I 1_1.2l 101,85 15 7 97 5D78.2 27.60 ISI.lt

5888,N 1T.11 lTD.15 I_O.M 119.9T 14 S 49 5112.3 21.82 £72.09

5L_.33 31.90 237.71 158.91 fl.N 17 14 57 4962.5 33.91 228.82

DIFFERENTIAL CC_ECTION$

1K -.I_19 TU .ilk TC5-7.3|01 •AU 1.0M|

I_ .llTi llU -.1311 RC3 ,4721 F_U .ONLY

FDE -.O_O_ FlEA .Yell FC$-8.•588 t 11757

DOE .4IN IRA .8701 KS 7.5853 FDP -_D4

LAUNCH •ATE 8_P 11 1R70

MEt IOCENTIIIC CGNIC

RL 110.80 LAL -.00

RP 101.49 LAP .74

K IH.IN 14. 4.18

PLA/_TGCID_TR IC C•_il C

C$ 11.43,4 VHL 3.ME

LJ_N AZNTH UICN TIN[

81.18 10 40 l

N.84 13 I I

100.00 12 58 8

100.00 13 S1 41

110.00 12 • N
110.08 1R $_ J_

DIFFERENT I Ab CCDI_CT iON_
TD_ -,1tl1 _ 1.0dN TC_-7,ST•7 _ I.I)1115

NO( .!114 _ -.1743 •¢3 .4_05 FAU .D33RE

FDE .0415 FRA .I FC$-2.1484 BDP 19748

• DE .3735 IA $.0_IS I¢3 ?,1_9 FIK e -_44

NID-COURD_ EXECUTION ACCURACY C_BIT DETERNINATION ACCURACY
lit 3141.1 I_l |N.9 _83 Rl1.1 ST 933.0 I 404.2 IS 278.3

IT -.?13O RRF -.T_4l •TF .9334 CRT -.9298 CRI .3510 C$T -.lSi7
869 SITI.I P_3 .0743 R13 -.933D LSA 122.S I 2|1.9 88A 35.§

881 5R41.1 88_ 585.0 THA 174.98 EL1 1007.4 [L_ 137.8 ALF 197.82

FLIGHT TIME 171.00 ARRIVAL DATE MAR It 1971

Di3TAIR[ S03.1tl

_OL 3S?,iO Vl. fl.M5 GAL .10 AZL IO.lO _.A 249.tR _4A 123.97 ECC .21412

LOP 14$.li VP 37•0_ GAP 10.21 AZP ii,_ TAL 179.85 TAP $5.94 RCA 97.14

GP 11.14 ZAL OS.O_ ZAP 158.49 ITS 51.1_ ZN[ 128.50 ETE 1$5.53 ZAC 121.93

DL4 -L$.Sl IL•L ITT.14 RkD iDlY.4 V(L 11.525 PTH

L-I TIME INJ LAT INJ RT A$C

IGGS.ll I_1.58

SMI ._• I_1.40

MS • TI I_ • 78

581_ .04 L_.O_
711.52 13.74

IlIt.O_ 33.85

2.01 _ |.SIT DPA -3.50

INJ LONG INJ AZNTH INJ TIME PO CIT TIN

333,71 137.81 10t.10 10 5$ 47 401.3

RTT.IM 137._ 108.58 14 42 3 5221.3
NI.II 158.77 111.99 1E 49 34 E5.8

2lT.l_ 158.1'0 105.18 15 _ 13 5072.1

_07.1_ 133,D5 121.91 12 tO 47 111.5

L_1_•;TI 140._ 95.25 18 I L_ 4559.1

NID-C.OIAtI_ LrxEcuTION ACCURACY

8GT IL_O.i 8M ll7.O 893 tO5.O

IT -.7408 i -.7390 RTF .9314

8GB 53R3.3 RL"3 .NTt R15 -.9319

_81 I308.8 882 595.0 THA 175.28

INC .8848 Vl 29.8@8

APO l|O.to Vt 31.931

ETC 2_.47 CLP-lI_.R7

RAP 258.77 ECC 1.1882

INJ 2 LAT INJ 2 LONG

25.71 325.71

25.72 2fl.£4
23.58 L_7.47

27.89 2§8.74

17.$2 301.14

34.18 L_0.55

ORBIT DETERNINATION ACCUI_ACY
ST 007,7 M 3•2.8 SS £1_.1

CRT -.80_8 CR8 .1205 CDT -.8741

LSA D90.9 NSA 313.4 $SA 34.0

EL1 872.0 (L2 214.9 ALF 147.11

1742



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

t.AUNCN DATE W[P 81 11370 FLIGHT Tll4[ 174.00 ARRIVAL DATE MAR 14 1971

HELIOCENTRIC COl41C D|ETANCE SOl.84•

RL ISO.EO LAL -.00 LOL 9§7.60 VL L_.898 GAL .S4 AZL 90.59 HCA 149.47 •HA

RP 10e.99 LAP .5S LOP t47.07 VP 97.023 GAP 10.51 AZP U.TD TAL 178.DS TAP

RC SSD.M: GL -4.4D GP 18.$5 ZAL 77.01 ZAP IS7.i7 ET8 DE.SO Z/dE 183.59 ETE

PLAHETOCENTII I C CONIC

C9 |1.999 VttL 9.499 DLA -17.IS RAL Ill.D• lAD ISIT.S V[L 11.547 PTH I.Ol VHP 7.059 DPA -4.99 lAP llO.IO ECC S.iN9

LNCH AZNTH UDCH TllE L-I TIN[ |NJ LAT INJ _ INJ RT AK ZNJ AZNTH |NJ TIN( PO CDT TIN INJ £ LAT INJ E LONG

90.00 11 • $9 9•4.03 17.1N StD.Y7 ln.DS 11£,95 11 ZS 9 954.0 tO.T1 3ES.ET

90.00 13 4 SD SE_.DI 2S.83 t$t.•T 14£.$8 10£.47 14 4E IZ 9£74.6 ET.OO £T3.61

11.00 11 48 H _.YS 14.1)4 $17.U 1N.S9 116.1• 18 E 34 E34.9 1D.94 510.77

100.00 iS • ST $481.11 18.79 IS$.SZ 149.1M 18.51 1D 38 tD 48•1.1 L_.I4 144.85

$tO.O0 11 97 IFF _.J_O 10.19 519.18 153._J 1E1.•0 11 10 15 EOD.E 14.41 90•.J•

110.00 i? 14 N 50aO.49 34.15 ttPD.N lfl.N IS.iS SO 9D _ 4480.4 34.00 t14.41

oIIrFI[IENTIAL CGIm_CT|QI41 NID-_ Irx[CUTiON ACCURACY ORBIT DETERMINATION ACCURACY

-.1_ _ !.8417 TC_.9077 _ 1.1113 90T 5_S.I _ 578.$ 885 190.1 ST 75S.4 M _I.D $8 91£.1

IIDE .1_14 IlL4 -.i•lqD _ .1H1•$ FAU .01_03 lit -.7214 Ill r -.7133 RTF .D$19 CRT -.SD03 CR9 -.0747 CIT -.71t£

.1104 FlEA .878? F¢5-1.]_J0 Blip 170eS 8CAI 5373.$ 183 .0551 115 -.•$1• USA 8_5.1 NSA 91T.1 liSA 31.9

._t Ilia t.tH7 K3 •.D_ F_ _$ 881 3_1.0 _ _7.• _ 175.53 EL1 7D£.8 E_ _.9 A_ l_.lO

119.99 ECC .E1749 |NC .5890 Vl L'9.1JJ

IT.DE DCA 94.55 APO lSD.EE VE 34.910

1t•.17 ZAC 181.17 EYC EI•.IS CLP-IJT.OI

US_ DATE _ tl 1970 FLIGHT TIN( 173.1 ARRIVAL DATE NAR lS 1971

If_i(XDXltZC CONIC DISTANCE 514.540

ItL 110.80 LAL -.00 LGL $57.10 VL I_.I$1 GAL 1.00 AZL $0.38 NCA 151.i5 8NA 1L_.11 ECC .L_071 INC .9810 Vl LS.eSI

100._ LAP .ST LOP tSO.I_ VP $1.DI_ GAP IO._ AZP aD.Im TAL 1T$.41 TAP 90.10 RCA 95.94 APO 19D.£D V£ 94.D07
IC 11i0.740 GL. -I.•$ GP S7.1kl ZAL T4.$S ZAP IS•.00 LrT$ 13.44 ZAE S_.$t ETI[ S_J.TS ZAC 1a0.48 [TC 1_$.74 CLP-SDS.74

_TOCENTRI¢ CONIC

C$ St.STO _ D.S47DLA-L"J.•1RAL 1_4.44 DAD _7.3 V[L 11.374 PTH 1.01 VHP 7.119 DPA -3.71 lAP Lql_.88 ECC l.Lq)70

LNCH AZlNTN IJSCH TIN( b-I TINE INJ LAT |NJ _ INJ RT ADC INJ AZ14134 INJ TIN( PO CDT TIM INJ £ LAT INJ I LONG
1.00 10 $1 $7 11_.90 11.90 $_.Jt 1_._ 113.49 10 51 1 $49.7 1•.18 $_.91

00.00 14 • 15 SYl•.OY _.4Y _.01 lq._ •7.17 13 43 _ 511D.1 _.li _-_

IOO.O0 11 I 0 _._ 10.•7 _.34 141._ 117.90 11 44 I _.7 14.19 910.46

100.00 19 $4 M 5573.1_ t•.S8 E43.7• 147.03 _4.35 17 E4 17 4775.9 I_.e• IF5•._7

110.00 11 40 _ _.l 7._ 317._ 1_.95 1£$.34 11 440 _.1 11.9• $11.$•

110.00 17 40 88 S01•._J $4.15 118.90 _4T._O 88._0 1• 13 S 441•.7 93.e0 E0_.48

Di_iA/_ CCDiI[CTICOI NI_ I_[CUTIGN ACCUDACY GN_IT DETI_NI41NATION ACCURACY

TI_ -.l_r$ TIIA 1.44_1 TC$_l.•7Sl) IAU 1.11_11 8GT 311M.0 ll_ i.1 885 111.$ IT T90.4 lilt $73.9 ILl 9Si.O

lie .1_1• llA -.1983 RC_ ._MiL_ FAU .0_011 11T -.TOSS IIIF -.MY BTF .•$34 CRT -._00_ CltS -.EOS4 CJT -._0

FU_ .Se_J IqtA .l_J FC_-I.0Tei B•P 171D4_ M8 $4_7.$1_J .04_8 B15 -.•$$T L_A 0S4.1 I_A _J.e liSA tl.?

BE .1_117 IrA 1.44_0 JC_ 1.90N Flip -•40 881S411.I N 40_.7 THA 17S.7S EL1 800.$ ELt $|t.t ALF Ill.•4

IL,A_N DATE 8EP tl 1DTO FLIGHT TINE 179.00 ARRIVAL DATE NAN 18 1971

HELIOCENTRIC CQNIC

RL 1SO.tO LAL -.00

RP Sl.eO LAP .II

RC SeD.B GL -1.91

PLAI_TOCENTIt 1¢ CCNi¢

¢9 19._ VNL 5.$95

LNCN AZNTN LNCH TIN(

im.oo 10 18

90.00 14 55 13

100.00 11 14 4S

1DO.D0 10 $3 40

110.00 11 44 40

110.O0 IO lm 1l

DISTANCE DiD.liD

LQL 9ST.iO VL L'•.EO$ GAL 1.40 AZL 90.18 HCA 155.05 8144 il_.i3 ECC .£t4t1 iNC .1018 Vl L'9._DD

LOP t$$.4t VP N.DL_ GAP 11.14 AZP 90.N TAIL. 174.84 TAP 70.i7 RCA 91.19 APO 150.97 V£ 94.BDI

GH 17.11 ZAL 71.48 ZAP 190.0• ET$ 54.54 ZAE l_J.7t ETE 107.18 ZAC 119.85 ETC _J4.DI CLP-I_).II

DLA -E9.77 RAL _7._ RAO iS•7.5 V[L II.lOI PTH 1.09 V_Dp 7.978 DPA ol. TI

L-I TIN( IlJ LAT INJ LGNG INJ IT A$C Ili AZN114 IlJ TIN( PO C•T TIN

lllT.l_ 9.13 _4t.81 149.15 111.ll 10 39 44 lt7.l
t.I 90.10 L_.71 ISO.SO 95.90 iS It ST _1.0

Ill. In 7.ll 331.84 144._0 tll.I 11 $1 IF 417.l
SO90.90 tD.l L"JD.90 llO.I7 il.SO 18 l 5 4090.1

• 13.05 4.04 $ll.90 148.1 t il"J.•/ 18 O II 913.1

4Mll.7l _4.00 IS4.l ISO.I7 90.1t 19 45 0 4_19.1
DI_TIAL CGNNECTIM

TIE .1480 1lEA 1.4_00 TC3-•._43£ IIAU 1.1Xl

8tOE .tl_• lIRA -.tl$i RC3 ._5t) FAU .0_8L5

FOE .t•_J FItA .9787 FC5-E.8_9 BEP 17434

DO( .L_4@ BRA 1.•745 KS •.$$_8 FliP

NAP _S.Ot ECC 1.1199

INJ E LAT INJ E LONG

1E.17 99D.!_

ED.91 £95.09

11.98 984.5£

Ltd.79 £91.19

8.47 SIS.IS

99.11 _0S.49

_mBiT DETI[1NINATION ACCUiRACY

9T DDI.D M _t_l.I •9 3t1.1

(:lit -.0504 CR9 -.11_1 CIT -.9941
LDA IH_l.5 _ 9•7.7 881 _J.4

ELI 11_3.1 EL_ _IQ.E ALl r IT_.ST

NIO-G)iJIIIE EXECUTION ACCURACY

8GT 144_.8 IM_ S•O.$ 885 187.9

lit -.•MISS _ -.•8•_ RTF .9341
84;B 1473.0 R83 .0_13 Bi5 -.D849

I&l 345•.7 _ 40_.0 THA 175.97

LAUIICI4 DATE DIP •1 1970 FLIGHT TIN( llO.Cli ARRIVAL DATE NAR _ 1971

NELIGCINTIt IC CCNIC

RL lSO.I LAL -.I

RID |00.90 LAP -.01

nC le4.JO0 _ .l

_TOCE_m IC CCNI¢

C9 14.109 K $.1_11_

L.qQ_ AZN114 LNCH TIN(

SO.O0 9109£
90.00 lS SO iS

100.00 11 $

100.00 17 • 84

110.00 11 41 1•

110.00 10 40 •

OIITANCE S_3. ?DS

U_L $97.60 VL I_.100 16L 1.90 k_L 90.90 G t59.00 _ 112.541 ECC .11801 INC .0000

1_.00 _ _.l W 11.40 _ N.O0 TAL 1_.E3 TAP _.19 RCA 94._ APO 150.51

GP 1t.45 ZAL 90.44 ZAP I11.01 LrT• 95.90 ZAE 11•.71 ETE 117.75 ZAC 11D.21 ETC L_5.0£

DLA -18.00 RAL LSO.Yl 8tAO WJ•7.$ •fill 11.84• PTH E.Od VHP 7.534 DPA -7.5T

L-I TIN( INJ LAT INJ _ INJ IT ADC INJ kTNTH INJ TIN( PO CDT TIN

1571.90 S.90 $SI.90 li1.15 117.75 10 ll 43 771.9
3t4•.41 llSO itl.34 1_4.11 1.90 1• i IS 4947.4

ilSt.ll 4.11 3N._4 147,41 Ill. SO 11 14 $4 Sll.1

ll9i4.1_ 89.88 L"JI.$$ 194.11 tl.O7 t1 34 39 4434.7
1047.11 l,ll $ll.l 141,44 184.1l 11 51 4l 44•,l

4ill,ll $$.75 Ill.IS 133.90 ill.IS EO 1O 9 4919.5
DI_IAL _TION8

leD[ .L_ liRA -.ll37 1_3 ._0_0 FAU .GITit

IrDE .II81P FRA 1.0107 FC5-I.M_9 Blip 18811
IN)( .5993 B•A 1.0•$0 BC$ II.0551 Flip -349

Vl It. I_16
VE 34.885

CLP-iTO.4i

NII_-'COUIII_ EXECUTION ACCURACY

88T 9104.9 84;R 334.7 885 181.9

RRT -.4440 RIIF -.eD_i RTF .D978

86B S9_4.1 _ .Otis Rl$ -.J••S

881 $511.9 88£ 415.8 THA 178.15

RAP _T.19 ECC 1.£954

INJ E LAT INJ _ LONG

9.54 349.13

E8.14 _..49.47

8.41 9E'_.T9

_9.49 m.Sl

5.18 919.S7

91,SD lOl.OI

ORBIT DEIINATION ACCUmACY

ST 1007.1 M 934.1 $8 419.1

(:liT .1104 CRD -.9558 CST -.04_4

LDA tCtS.t NS,A 9Tt.t 98A t4.1
EL1 118.7 ELE 5_1.5 ALF _.4£
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE •(P 21 1970 FLIGHT TIN( 182.00 ARRIVAL DATE NAN 12 SDTS

H(LIOCENTRIC CONIC

RL 150.80 LAL -._0 LOt- 3S7.00 VL

RP 108.0I LAP -.tO LOP Ill.f7 VP

RC 1_S.991 GL 1.34 GP 15.85 ZAL
PLAN[TOCENTRIC CONIC

C3 15.419 VHL 3.•t7

LNCH AZNTH LNCH TIN(
SO.O0 • 50 S1

90.00 II • 4•

1DO.00 10 S• O

100.00 17 17 14

110.00 11 39 5

110.00 19 18 38

DIFFI[RENTIAL CCI_[CTIONS

TOE .4437 TRA t.S145 TCl-S.I014 BAU S.ISQO

NO( .1818 RRA -.•H4 RC8 .8II8 FAU .08408

FOE .8187 FRA 1.O•00 FC8-1.8988 B_P 17907

gO( .S004 MA •.12008C$ l.e079 FSP -lOS

DISTANCE 511.$77

86.115 GAL 2.58 AZL 89.80 NCA 868.17 8MA 192.t9 ECC .23•1• INC .tOO8 VS £9.689

38.844 GAP 11.82 AZP 00.03 TAL 171.68 TAP 71.79 RCA 98.91APO 130.49 v• 54.974

iS.S1 ZAP 181,_1 [T8 §7.50 ZA[ 184.80 (T[ 199.18 ZAC 118.70 [TC 945.4• CLP-171.lD

OLA -20,81RAL 998.M lAD 13iT.i V[L ll.i•i PTH 8.09 VHP 7.743 DPA -8.$$ RAP 999.41 [CC 1.£530

L-I TIN• INJ LAT lNJ LONG |NJ RT AIC INJ AZNTH INJ TIN( PO ¢8T TIN INJ • LAT INJ 2 LONG
14i8.11 •.94 l§7.M 151.S8 111.17 !0 IS 14 818.1 8.70 351.11

3489.03 88.80 854.07 137.79 89.84 17 $4 11 4889.1 97.03 •43.43

1848.19 1.97 $40,04 150,98 119.85 11 1• 48 Ml.• 3.88 334.4£

31M.tS I,I.79 tSt.S8 IST.TS 87.10 19 8 38 411_4.Z •9.03 •••.85
1117.51 -1.48 IL_l.4T 148.8§ 184.19 11 37 48 517.5 5.01 393.97

41_Mm.U 81.47 Z08.19 137.$4 9•.58 80 lS 1 488•.9 3•.08 199.55

MID-COURSE EXECUTION ACCURACY CNBIT D[T[RNINATION ACCURACY
SIT 5581.8 _ $4S.$ 803 179.3 ST 1187.7 8it 335.0 88 453.5

RRT -.1488 RRF -.Ul§ RTF .939§ CRT .2948 CRD -.4153 CDT -.9841

800 SSlO.O _ .0948 R13 -.9814 LSA 1973.6 NIA 348.8 S$A •Z.4

801 5549.8 _ 417.1THA 179.36 EL1 1191.5 EL• 349.• ALF 4.75

LAUNCH DATE SEP •1 1970 FLIGHT TIN[ 184.00 ARRIVAL DATE NAR 84 1971

H(I.IOCENTR i C CJ_41C

RL 130.80 LAL -.00

RP lO0.1HI LAP -.89

lIC 199.007 GL •.47

PLAMETOCENTR I C CONIC
C8 11._4 V_ 4.049

LJSCH AZNTH LNCH TIN•

90.00 • 44 12

90.00 19 81 82

100.00 10 $4 11

IOO.OO 1• 4 4

lID.DO 11 87 44

110.00 19 87 1

DIFFENfNTIAL CCIM_¢TION8

11 .4008 TRA 8.3441 TC8-1.1018 8AU 1.1397

RDE .894_ RRA -.8134 8C8 .L_08 FAU .O•nt

FI_ .8_ IrlA 1.1191 FC3-1,1044 BSP 17913

ROE .SS8• liRA •.3803 8C8 3.1847 FIMP -389

DISTANCE 388.991

LOL 3§7.90 VL 89.071 GAL 5.07 AZL 09.91 NCA 893.14 •HA

LOP tSl.l_4 VP 341.1108 GAP 18.18 AZP •0.03 TAL 170.00 TAP

GP 13.80 ZAL 91.70 ZAP 1(M_.84 [T8 38.98 ZN[ 189.81 ET[

1•Z.08 ECC .93839 IN(: .3973 Vl 29.964

73.35 RCA 93.16 APO 130._D VZ $4.194

IM.3I ZAC 118.18 ETC •84.80 CLP-178.14

DLA -18.79 RAL 81HI.40 RAID 4547.7 V[L 11.739 PTH •.07 VHP 7.949 OPA -9.00 RAP 871.85 ECC 1.8758

L-I TIN• INJ LAT INJ LING INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 8 LAT INJ 8 LONG

1547.19 .•3 •.$4 154.91 119.5• 10 9 39 947.2 4.03 333.90

$44t.48 •9.19 •lO.&2 191.$4 87.11 18 8 4 4841.9 87.48 149.05

18£1.34 -.98 $45.•S 154.83 119.88 11 19 19 791.4 3.00 330.73

3148.119 L_.39 28.35 191.84 83.31 19 L_ 47 4543.0 •8.85 t19.85

1104.99 -4.05 ll£.8g 138.81 1•1.97 11 37 •9 394.9 .44 3••.78

4958.2 53.17 •05.48 140.73 81.24 _0 57 53 4832.• 31.$1 187.08

HID-COURSE EXECUTION ACCURACY ORBIT DET£RNINATION ACCURACY

_T 3398.9 8DR 31T.O _8 171.• ST 1338.9 8R 349.S S• 487.7

RRT -.IM_8 RRIr -.e020 flTF .956• CRT .3434 CRS -.43•4 CST -.9918

V_ 3388.3 883 .O_X) R13 -.9870 LEA 1448.0 NSA 330.0 $8A 90.9

801 |572.7 SG_ 419.8 THA 178.34 EL1 1194.• EL• 397.0 ALF 5.56

LAUNCH DATE SEP 81 1970 FLIGHT TIN( ISS.00 ARRIVAL DATE MAR _S 1971

HELIOCENTRIC CONIC

RL 1SO.•D LAL -.DO LO_ 3IT.SO VL

RP 101.71 LAP -.57 LOP tSS.11 VP

RC 171.039 GL 3.43 GP 14.$0 ZAL

PLAN[TOCENTRIC CON|C

C3 10.841VI4L 4.•71

LNCH AZMTH LNCH TIN•

90.00 • 8• 13

9O.OO 13 37 12

1DO.D0 10 50 39

100.00 18 •8 83

11Q.00 11 87 $

110.OO 1• 38 8•

DIFFERENTIAL C(NtRECTION_

TO( .7711 TRA t.l_l| TC3-4.763§ 9AU 1.1640

ND( .8481 ItRA -.1978 RC3 .2118 FAU .0•119

•4034 FRA 1.1909FC8-1.0033 Blip 18OL_

BID( .0038 MA 8.14008C3 4.7731 Fld s -394

DISTANCE 549.492

2S.O•S GAL 3.94 AZL 89.43 H(A 211.31 S#A 121.77 ECC .24145 INC .5715 VS 89.996

34.738 GAP 12.37 AZP 90.02 TAb 191.31 TAP 71.•D RCA 92.37 APO 151.18 V2 54.855

E0.01 ZAP 1SI.SS [TS 80.87 Z/U• I•S.OS ETE 11_,92 ZAC 117.68 ETC 214.D4 CLP-171.•7

DLA -17.•• RAL •99.01 RAD i5i7.7 V[L 11.611 PTH •.09 VHP 8.19• DPA -D.59 RAP •73.93 [CC 1.500Z

L-I TIN• INJ LAT INJ LONG INJ RT ASC INJ AZMTH ;NJ TIN( PO CST TIN INJ 8 LAT INJ 8 LONG

11_3.80 -•.28 S.91 158.34 118.23 10 S 19 1085.4 1.51 .18

5408.73 ••.D• •47.84 154.87 El.Y1 18 97 13 4803.8 27.15 239.29

1899.13 -3.48 549.51 157.70 119.71 11 13 54 795.1 .SO 342.78

5109.44 _9.58 289.0t 154.74 84.22 19 33 87 4309.5 28.27 817.45

1949.71 -8.31 354.41 133.82 128.43 11 37 53 89.7 -Z.04 330.14

4817.$3 32.90 L_D4.0g 154.17 80.17 21 19 0 4••7.8 31.80 195.28

NIO-COURI( EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8IT 3588.0 8M 528.7 8Gl 1S3.9 ST 1520.• Sit 344.4 SS 514.9

RRT -.e089 RRF -.5814 RTF .9379 CRT .4046 CR8 -.4014 CST -.9995

5917.0 fl_ .0198 818 -.•lOO LSA 1611.3 14_A 315.5 SEA 19.6

_01 _01.1 84;2 421.2 THA 173.72 ELI 1527.3 EL2 313.8 ALF 5.47

LAUNCH DATE IM[P 81 1970 FLIGHT TIN• 188.00 ARRIVAL DATE MAR 88 1971

H[L IOCENTRIC C_NIC

R_ lS0.80 LAL -.00 LCL 837.10 VL

RP 108.73 LAP -.7i U_ 811.89 VP

RC 178.09I GL 4.59 reP 14.34 ZAL

PLAN(TOC[NT_ I C CONIC

C3 19.1194 V_ 4.47•

LNC_ AZNTH LNCH TIN(

SO.O0 • 33 IS

90.00 17 _0

100.00 10 49 4

IOO.OO 19 SO 44

110.00 11 34 $4
110.00 20 19 _4

DIFFER8NTIAt. _TIN

TD_ .9_ld TIIA 8.II71 TCI-4._M_4 IAU 1.1673

RO_ .llOl iRA -.llOIRC3 .Sill FAU .01933
FOE .4411 IrRA 1.•041 FC3 -.9418 91Me 18141

SO( .9719 MA •.9107 9C3 4.8998 Flip -349

DISTANCE $47.879

93.983 GAL 4.83 AZL 98.24 NCA 971.66 •HA 121.52 ECC .24373 INC .7569 Vl 8•.666
34.785 GAP 18.97 AZP S9.98 TAL 199.77 TAP 78.46 RCA 91.54 APO 131.50 V• 34.846

57.44 ZAP 164.40 ITS $8.00 ZAi[ 186.89 [TE 1_41.84 ZAC 117.20 ETC 847.58 CLP-175.79

OLk -13.81RkL 101.48 RAO 4387.8 •EL 11.890 PTH 2.11VHP 8.394 DPA -10.10 RAP 276.23 (CC 1.3891

L-I TIN• INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 8 LAT INJ 2 LONG

leO9.59 -4.30 11.03 161.87 117.30 10 I 48 10•t.6 -.riD 4.41

381_J.18 •7.M _41,_ 1111.40 M.91 16 50 13 4773.1 26.81 857.11

149l,$4 -3.$4 518.38 131.28 119.17 11 12 •9 633.3 -1.88 346.$5

_,91 _9.18 8_4,08 148.24 91._ 20 13 97 446•.6 27.95 915.51
1_18.39 -8,99 839.74 159.88 125.15 11 58 43 719.4 -4.43 533.44

4809.88 l•.17 _08.95 197.98 79.31 21 38 38 4808.3 30.6• 193.88

NID-C(_RI( EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8IT _17.0 8DR §18.8 I08 1_D.8 ST 1373.0 M 340.1SS 538.6

RRT -.1834 RRF -._17 flTF .9891 CRT .44•4 CR3 -.3043 CST -.•974

V,B 3441.0 R_ .0111Rll -.989• LEA 1764.1MSA 305.4 SSA lO.S

SGI 3683.• 8G• 421.9 THA 178.89 EL1 1660.• EL• 302.5 ALF 5.39

1744



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970 )

LAUNCH DATE UP 11 IlTO

II(L |OCENTII I C COlll C

IlL ISO.|O LAL -.IX)

RP I0i. ?D LAP -.94

RC ITS.OlD GL S.IO

PL_TQCENIRIC COlilC

C$ I_.OtO YEN.. 4.EH)$

LNCN AZNT_ LNCH TIME:
SO.O0 I 58 31

90.00 17 48 $

100.00 10 4D 14

100.00 It 11 11

110.00 1i ST T

110.00 tO 34 47

FLIGHT TIN[ ltO.O0 ARRIVAL DATE NAt 30 19Yl

DISTANCE 555.878
LOL $57.10 VL iS.iS9 GAL 4.89 AZL 8t.M i4CA tT4.tS R44A IZl.E? ECC .ESE4T INC .D418 Vl £D.444

LOP t/E.4S VII 3i.R14 GAP $5.40 AZP tl.91 TAL |iS.l? TAP 80.01 RCA DO.IS APO I51.OS Vt 34.137

GP 15.13 ZAL SS.OI ZAP 119.09 iT5 65.34 ZAI[ |29.87 ETE 134.54 ZAC 11D.74 ETC •DD.EJ CLP-1T4,Q1

DLA *$4.4D RAL )05.01 lAD 5517.9 VI[L ll.t?$ PTH t.13 VHP R.J44 OPA -lO.|t RAP ETI.SA [CC 1.$4£4

L-1 T|N[ INJ LAT INJ LiNG XNJ RT AJC INJ AZNTH INJ TIN( PO CST TIN |NJ t LAT INJ £ LONG

l??O.O0 -5.05 15.01 liD.45 117.S5 10 E O 11TO.O -3.15 8.$4

SS4D,IDO t?.li t45.17 1T1.99 tS.T? 19 I1 I4 474D.0 _D.5S tSS.4O

IS34.S7 -I.O1 SS).Ik5 ll4.TI Ill.DE 11 11 4t 95E.I -4.15 SSO.SS

SOll.tl 111.00 11t.34 I?l.?S I£.41 •0 $5 59 441I.? tT.D5 £14.Dt

I)TS.SS -11.10 145.01 lli.D1 IL_.S4 it O t ??S.1 -6.TS 3_S._1

4?IS.15 3_.48 Lb09.55 171.07 TI.Tt •1 5t 40 4119.D 34.St 19_.D4

D IF1FI[N[NT | AL CONItECTIGNI

lrDE I.S01VJ 111A ).1DIS TC_-).llSO IL4U 1.1111

.ISIS liRA -.•iBQ IK_ .1110 FALl .OITII

FDE .47t7 FlEA 1.14t3 FC3 -.?041 It_ Ukl_8

1.11_4 liRA S.1910 KS ).DlO) FiP -531

NID*COIJI_[ [X[CUTIOI ACCURACY GItB|T DETESmINATION ACCURACY
8GT S_l_ll.t 8iN 910.4 IS5 ISS.D ST 1115.9 M $39.t $S 551).9

liT -.SRSi lllilF -,14£$ RTF .9401 CRT .4134 CRS -.5•34 CIT -.ii84

S1411.5 R_) .020t ItS) -.9401 LIA 1907.• NSA 1_3.1 $SA ST.S

8iS _3.1 _ d_O.I THA ITT.Oi ELI 11_3.5 ELZ _DE.I ALF S.t4

LAUNCH DATE DEP •1 1•70 FLIGHT TIN[ IIE.IDO NalVAL DATE Al_ 1 1971

HEL IOCENTEXC C_NIC

RL SSO.tO LAL -.00

I_ IO1.•O LAP -1.1•

NC 17?.047 GL 9.90

PLAm[TOCIml_ IC COUlC

CS E4.S4I VtL 4.I15

LNCH AZNTN LIK:N TIN[
DO.00 05038

lO.O0 11 I 44

1DO.D0 tO 44 SO

100.00 1• II Sl

110.00 11 ST 40

110.00 in _11 47

DI_|AL c_ili_r |N

lOE 1,1_4J _iA S.44118 T¢_-).5_0 _4U 1.107)

FOE .SIO0 IqtA 1.8911 rc) -.Silt 14P 113v1•

WE 1.31_1 Ilia 3.4944 _ S.3437 FIM e -SIT

DISTANCE 531.1_0

LGL SS?.IK) VL iS.141 GAL 5.$4 AT_ 18.07 HCA I_TO.O$ SI4A

_OP iTS.it Vls 34.$69 _AP S).M AZlP t9.14 TAiL SIS.ST TAP

r,P 13.14 ZAL 31_.71 ZIP 1iS.lIT iTS 17.19 ZAE l_i.il ETE

1•1.0_ ECC .15879 INC 1.1£_4 Vl L_.I_D

BliSS RCA 19.71APO tSE._4 Vt _4.D£D

134.81 ZAC lSl._ ETC 134.85 CLP-179.43

U -IS.II IL41. SOl.01 _ H.O VI[L II.OTI PTH •.ll VI41P 1.il• DPA -iO.DI RAP EDO.D7 ECC 1.4007

L-I TIN[ INJ LAT INJ L_NG |NJ RT AiC INJ AZNTH INJ TIN[ PO C.ST TIN INJ E LAT INJ • LONG

1IS?.34 4.fl ill.is llD,0_ Ill.IS 10 1 9 1•57.4 -5.SO 11.11

S)SO.IS I_T.SS t4•.55 I75.45 83.1• 19 30 55 4730.1 _i.SO •,_kl.SO

iSiT._ -SO.t? .34 IM.39 tll.L_i 15 11 3S g_T.t -_.3t 395.D1

S044.00 ll.i3 J_l.41_ 179,15 II.IS tO 54 5 4446.0 •T.4E £1£.tl

141.1l -15._4 _41.L_ 111.51 ltl.II 11 I 5t I_.f -l.14 $34.79

4TI_.II _1.)3 _00.10 174.t4 ?l.L_l !_ 15 31 4113.1 34.40 lll.ll

NID-COtNti_ (X[CUTX_N ACCUmACY CItBIT DI[TE]tNINATIGN ACCURACY

lilt 3414.5 IWAt SO0.t 1G) 1S1,0 ST 1941.t lit 5)1.3 II $Ti.4

IT 0.1441_ ImF -,Sit7 RTF .14£3 CRT .5101 CRS -.53IS CST -.9990

Sl_l.I _ .0014 1113 -.94•5 LSA tO$T.5 I_A 8i4.0 SSA SI.D
• Gl 5111.1 _ 419.t THA 177.£3 ELI it53.? EL_ EIS.T ALF S.OO

LAUNCH DATE DEP !1 1DTI FLIGHT TIN[ 114.00

HELIOCENTRIC CONIC

lit. iiO,lO LA_ -.OO

RP lOi.tS LAP -I.II

• C S?l.Oll GL t.iS

PLAN[TOCENTR I C CONIC

C3 t?.08? VHL 5.1H

L_CH k2Nllt IMCH TIN[

SO.00 I 89 0

110.00 10 tl 41

100.00 SO 44 9

100.00 SO 47 il

110.00 1I 34 II

liO.OO I1 I l

DIFFIDtENTI_L CCRI_CTION_

TOE 1.4e4? 1RA ).?)St T¢3-3.•110 ItAU 1.11_1

• tiO_ liRA -.)IT1 ItCS .1108 FAU .Ol41_

F1D[ .S4tO FRA 1.5_10 FC5 -.475i Blip 18443

|.4it• IRA S.llOIkq KS S.II_Si FliP -SO_

DISTANCE SIS.ORS

LOL |5T.10 _L tS,lS4 Gk_ I.tT AlL ll.il NCA |el.El GHA

LOP tYl.Yl VP 34.109 GAP 14._4 AZP 59.74 TAL Ill.JR TAP

GP 1S.1D ZAL S0.55 ZAP 134._1 iTS TO.IS ZN[ Ill.IS ETE

ARRIVAL DATE APt 3 1971

I_lUll(H DATE D[F I1 1070

lt0.78 ECC .ElSSS 114(: 1.$177 Vl El.DID

I_.lT RCA 88.71 APO lie.DR VE 14.1££

1_0.07 ZAC lID.04 ETC _Jl.4l CLP-171.lS

DLA -St.ll RAL SOI.OI tAO 1511,1V[L 15.1tt PTH t.19 VHP l.•O0 DPA -11.1l •AlP •83.tO ECC 1.4448

L-| TIME lNJ LAT INJ LONG 1NJ II ASC IN4 kZNTH 1NJ TIN[ PO CIT TIM l_J t LAT INJ t LONG

IR0t.S? -S0.1? _.H I_.ll ill.IT 10 0 dE I_0l.l -?.IS IS.TI

5)1?.34 8?.4• t4i.lO I_l,9? l_.15 it 48 •5 4717.4 El.It £$_.17

1139.11 -I•.ll 4.15 1_.01 l|T.St li 11 49 1059.7 -8.SO 357.40

SOS3.11 88.?S _.11 I?I,TI I|.43 li li J4 4435.1 iT.El tie.S4

141•.is -15.•1 _41.45 l_O.L_ I_O.IS It 3 II 119.7 -ll.Ol 34E.19

4777.O? _._ L_0.55 I?l.O_ 71.04 It L_ $0 41TT.I 34.El Ill.TO

MID-COUIItlEE_CUTION ACCURACY _RItlT DETEIU41NATION &CCUItAcv

liT SRHNJ.3 _ 411.• 863 141.4 ST EOD4.? M 3lT.O IS SDS.S

lINT -.SIt_INM r -.5030 flTF .9441 CRT .5995 CNI -.5541 CIT -.S_93
8Get Sl_?.41tl_ .00)? RI) -.IM4E LSA ttSl.OI4_A £TS.? IDA lS.i

IGI _l_l_.t IG_ 411.3 THA ITT.40 ELI _0Tt.E ELE E?S.I ALF 4.i_

FLIGHT TIN[ lis.00 N_IVAL DATE AF_ $ 1971

DISTANCE S19.09_

_OL SS?.lO VL iS.lie GAL ?.0_ AZL 8D.4i HCA tD4.)4 SNA

• IS.is Vff 34.S75 GAP ld.is AZP 119.IS TAL IIK).4t TAP
GH It.iT 7JU. 48.41 ZAP 11t.t0 LrTI T4.07 ZAIE 116.81 ETE

I_O,SS ECC .iTS01 INC 1.5111 Vl _9._96
84.76 RCA 87.64 APO 155.46 V_ 34.815

ITO.31 ZAC 115.41 ETC E70.11 CLP-17T.08

_(LIOCI_TEIC CONIC

RL liD.I) LAL -.00

RP SOl.IS LAP -I 41
NC 110.140 GI. ?.O?

PL_1OCENIRI¢ CCNIC

¢_ _O.109 VHL 5.48?

LNCH AZIETH LJ_H TINE

gO.O0 • •? H

IO.OO 11 34 II

100.DO 10 49 45

10).DO IO S 19

110.00 S1 34 14
110.00 IS 14 ?

Di_iAL C_JlI_T 10NI

TOE l.lkl_l lqL4 4.114_ T¢)-•.lT14 ItAU l.tSI4
IlOE .•1_1 NIL4 -.SlW5 II¢S .lO_t FAU .01144

FOE .9_11 F_A 1._103 F¢) -.3_14 liP i1371

DOE 1.1749 IA 4.SS_J E3 l.i?lt FDP -410

DLA -11.05 RAL $10.03 lAD ISII.t V_L 1_.308 PTH t.£• tq4p 9.511 DPA -11.37 RAP £85.94 [CC 1.4955

L-I TIN[ liJ LAY |NJ _ INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIN INJ E LAT INJ t LONG

1114.11 -St.15 11.14 ITI.ET II5.48 10 0 34 13M.T -I.E9 ID.SS

S_O_.?t L_.33 _40.IS l_,4i 8_.$3 _0 4 }S 4?08.0 £1.00 E_t.S?

1710.11 -14.03 ?.IS ITS.IT Ill.IT IS It t3 tltO.1 -I0.34 .is
9011.$4 lt.II 110.15 Ill.IT II.lt tl £7 l 44£1.5 E7,ll £11.17

1145.?4 -ST.l_ )SE.M 11r_.34 l_o.oo 1£ 5 9 945,7 -Is,10 341.95

4773.IS 3t.IS _00.19 Ill.ll TT.15 L_ 49 45 4175.7 34.E4 191.54

NID-C_ I_CUTION ACCURACY CRIJlT D_I'I_I_41NATION ACCUiEACY

8iT Sl_.O _ 4TY.4 $G$ 141.D 8T •lE_.4 M SL_.I 88 910.S

RRT -._1050 _ -.4130 RTF .1444 CRT .55_9 CRS -.5i01 CDT -.mS

I_ S_).O 823 .005• RIS -.94M _A I_O.T NSA tiS.l DSA IS.S

_lGl _lTl.l _ 4It.t THA 177.51 ELI tlTl.8 ELE t68.O ALF 4.T9

1_45



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. .5, 1970)

LAUNCH DATE 6EP 21 1970

HELIOCENTRIC CONIC

RL ISO.ID LAL -.OO

RP 108.97 LAP -1.61

tic 188.929 GL 7.55

PLAHETOCENTR|¢ COH|C

C$ 33.M7 VHL S.801

LNCH AZNTH LNCH TIME

9O.OO 9 E7 JZ

90.00 16 51 40

100.00 10 43 34

100.00 20 19 S

110.00 11 40 19

110.00 81 37 58

FLIGHT TIME 198.00

DISTANCE 574,199

LOL 357.60 VL 15.771 GAL 7.02 AZL 88.19 NCA 287.50

LOP 885.10 VP 3G,516 GAP 15.41 AZP 89.49 TAL 159,87

GP 12.59 ZAL 46.56 ZAP 197.25 ET8 77.54 ZAE 119.78

OLA -10.07 RAL 311.86 R/d) 65U.3 VEL 12.451 PTH 2.25

L-1 TIN[ 1NJ LAT |NJ L_NG |NJ RT ASC |NJ AZMTH

tOtS.08 -14,57 29.83 179.93 114.55

5304.52 17.31 240.U 195.99 82.19

1778.72 -15.80 11.11 179.33 115.71

5011.91 ZS.IS t19.N 185.77 81.09
1600.41 -19.05 55S.65 177.57 118.94

477S.96 38.83 200.tO 185.00 78.00

ARRIVAL DATE APR 7 1971

8NA 120.52 [CC .28116 INC 1.7101 Vl 29.666

TAP 86.57 RCA 66.49 APO 1S4.14 V2 34.809

ET[ 170.55 ZAC 114.98 [TC 270.73 CLP-177.91

VHP 9.950 DPA -11.52 RAP 207.88 [CC 1.5538

lNJ TINE PO CST TIN INJ 2 LAT INJ R LONG

10 O ST 1425.1 -11.13 22.85

20 20 10 4704.3 25.94 232.26

1_ 13 12 1170.7 -12.21 4.16

21 41 51 4425.D 27.12 211.49

12 7 10 1000.4 -15.04 549.00
22 57 15 4177.0 30.26 191.43

DIFFERENTIAL CGRRECTION6

TO( 1.8990 TRA 4.4709 TC5-2.55§2 BAU 1.1501

RD( .SOS4 RRA -.3380RCS .0858 FAU .01204

FOE .R01T FRA 1.4257 FCS -,$103 BEP 18715
BOE 1.9641 BRA 4.4857 BC5 2.5592 FSP -476

NID-COURW[ EXECUTION ACCURACY C_BIT DET[RNINATION ACCURACY

8GT 5474.8 _d_ 464.7 BG3 137.4 ST 2292.S 88 319.4 SS 623.9
RItT -.4806 RRF -.4025 RTF .|488 CRT .§704 C.R$ -.5810 CST -.9996

869 5993.9 _ .0041 R13 -.9488 LEA 2555.8 NRA 260.7 SEA 14.5

841 5979.2 8GZ 407.1 THA 177.73 EL1 2269.4 EL2 240.7 ALF 4.65

LAUNCH DATE SlIP 21 1970 FLIGHT TIME EO0.O0 ARRIVAL DATE APR 9 1671

HELIOCENTRIC CONIC

RL 150.20 LAL -.00
RP 108.88 LAP -1.79

RC 184.994 GL 7.90

PLAHETOCENTRIC CONIC

CS 57.7t9 _ 9.142

LNCH AZNTH LNCH TIME

90.00 9 t9 47

90.00 19 S S3

100.00 10 49

100.00 20 $1 43

110o00 11 41 41
110.00 21 SO 9

DISTANCE 579.200

LOL 557.G0 VL 25.731 GAL 9.97 AZL 98.04 HCA 290.66 8NA 120.09 ECC .29013 INC 1.9160 Vl 29.666
LOP 288.27 VP 30,505 GAP 16.02 AZP 89.32 TAL 157.35 TAP 88.01 RCA 65.25 APO 154.99 V2 54.804

GP 12.31 ZAL. 44.75 ZAP 197.93 ET6 61.50 ZA[ 126.73 [TE 1"/'0.74 ZAC 114.55 ETC 271.34 CLP-178.76

DLA -9.16 RAL 313.58 RAD 9588.5 V(L 12.613 PTH 2.29

b-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH
2083.57 -16.19 53.35 183.EW 113.59

3303.66 27.30 240.61 189.48 82.17

1835.EW -17.44 14.59 183.01 114.67

901_i.67 26.88 21o.03 169.26 81.12

1953.85 -to. TO 359.01 101.28 117.78

4781.40 32.31 200.61 188.49 78.19

DI FFEI_NT IAL CCitlECTION8
TDE R.OS88 TItA 4.R_i4 TC5-2,2559 BAU 1.1383

•$107 lIRA -.S461 RCS .0712 FAU .01074

FD( .6104 FRA 1.4797 FC$ -.2493 BSP 19881

SO( 2.0404 MA 4.948D BCS 2.2167 FSP -466

VHP 10.217 DPA -11.60 RAP 260.21 ECC 1.8109

INJ TIN[ PO C$T TIM INJ 2 LAT INJ 2 LONG
10 1 _0 1485.6 -12.87 26.25

20 34 17 4705.7 25.95 212.11

11 14 14 1235.6 -19,97 7.44
21 55 30 4426.6 27.14 211.56

12 9 15 1053.8 -16.89 552.05

23 9 50 4161.4 30.35 191.99

NIO-COURRI[ EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

SGT 5971.5 8GR 431.1 84;3 133.1 ST 2343.4 88 513.6 81 699.7

RRT -.4973 RRF -.4404 RTF .6515 CRT .3864 CRS -.5938 CST -.9997

SGB 5699.4 RLr5 ,0033 913 -.9515 LEA 2435.4 NSA 253.5 SEA 13.9
SG1 5675.5 8GZ 400.9 THA 177.91 EL1 2350.8 EL2 253.5 ALF 4.55

LAUNCH DATE 9EP tl 1970

HELIOCENTRIC CONIC

RL 150.80 LAL -.00

RP 109.90 LAP -1.95

RC 16R.TR9 GL 8.31

PLAHETOC[NTIt|C CONIC

CS 42.449 VHL R.SlS

LNCH AZMTH LNCH TIME

90.00 9 26 34

I0.00 16 19 _il

100.00 10 49 55

1DO.00 10 44-17

110.00 11 42 Sl

110.00 _ I 41

FLIGHT TIME 202.00

DISTANCE 584.079

LOL 557.60 VL 25.691 GAL 9.59 AZL 67.67 NCA 293.61

LOP 291.45 VP 36.472 GAP 13.67 AZP 86.14 TAL 155.86

GP 12.06 ZAL 43.06 ZAP 16T,65 ET$ 65.54 Zk[ 126.65

DLA -6.33 RAL 315.19 RAD 6588.6 VEL 12.799 PTH 2.33

L-| TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2140.25 -17.70 36.63 167.27 112.47
5304.44 27.33 240.61 162.96 82.27

161)0.84 -18,98 17,_ ltO.69 113.54

5031.06 26.71 220.33 192.73 81.26

170S.95 -L_E.40 2.18 184.99 118.53

4768.74 32.41 tO1,13 191.S)Q 78.SO

ARRIVAL DATE APR 11 1971

SNk 119.87 ECC .29997 INC 2.1306 Vl 29.696

TAP 69.60 RCA 65.91APO 155.82 V2 34.799

ET[ 170,95 ZAC 114.13 ETC 271.94 CLP-179.61

VHP 10.418 OPA -11.63 RAP 292.52 ECC 1.6995

INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

10 2 16 1S40.3 -14.S0 29.61

20 47 21 4TOE.4 25.97 232.40

11 15 26 1260.6 -15.64 10.72

22 8 6 4431.1 27.20 211.85

12 11 24 1105.9 -18.65 555.05

23 21 52 4168.7 50.49 192.48

DIFFLrRENT|AL CORRECTION8

t.R411 TRA S.Lqbi2 TCS-1.RT56 BAU 1.1216

•SEll RRA -.$324 RCS .0562 FAU .00943

F_E .eSt4 FRA 1.5218 FCS -.1924 B_P 19016
SO( 2.2941 BRA S.2341 BC5 1.9767 FSP -455

NID-CO4A|K EX(CUTIOR ACCURACY ORBIT DETERMINAT|ON ACCURACY

SGT §693.4 8C_ 4_HJ,6 903 129.0 ST 2414.8 88 509.3 88 649,3

RRT -.4321RRF -,4169 RTF .9544 CRT .6021CRS -.W063 CST -.9998

SGa 5960.2 /U_3 .0027 RIS -.9544 LEA 2507.6 NSA 249.2 SEA 13.3

801 5616.9 _ 393.9 THA 178.08 EL1 2422.1 EL2 246.2 ALF 4.46

LAUNCH DAT[ _P R1 1970 FLIGHT TIN[ 204.00

HELIOCENTRIC C_t I C

RL IS0._0 LAL -.00

RP 108.91 LAP -2.10

NC 188.887 GI. t.ll

PLANETOCI_TR I C CONIC

CS 47.904 VHt. 4.211

LNCH AZNTH INCH TIME

90.00 I) to 37

IO.O0 19 50 SE

100.00 10 44 20

tOO.DO 8O 35 S1
110.00 11 44 17

110.00 J_ 12 I_

ARRIVAL DATE APR 13 1971

DISTANCE 588.813

LOL 357.60 VL 21.052 GAL 10.58 AZL 87.64 NCA 2911.97 GHA 119.65 ECC .31081

LOft E_4.SR VP 36.441 GAP 17.36 AZP 88.99 TAL 154.42 TAP 91.59 RCA 82.46

GP 11.83 ZAL 41.49 ZAP 18846 ET$ 99.96 ZA[ 126.56 ETE 171.14 ZAC 113.70

9LA -7.56 RAL 319.70 RM) 6588.6 VEL 13.010 PTH 2.37 VHP 11.055 OPA -11.60

L-! TIME lNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ Title PO CST TIN

1195.17 -19.0_ 40.L_ 190.93 111.32 10 5 13 1595.2

6312.35 27.36 241.25 194.41 82.47 to 39 25 4712.$

1944.46 -to.40 21.to 190.37 112.55 11 16 44 1344.5

5036.27 £R.7R 21O.65 194.18 81.54 2E 19 49 4458.3

1759.76 -23.90 5.3_ 198.71 115.19 12 13 34 1158.8

4798.7'3 32.55 tO1.91 19_,45 76.9E 23 $2 22 4198.7

01FFERI[NTI AL COlleCTIONS
792 2.4699 TItA 3.6_9 TC3-1.7178 BAU 1.1005

RD[ .$119 RRA -.SNH| RCS .04_9 FAU .00814

FOE .1111 FRA 1.ST_ FCS -.1470 98P 19142

2.4908 BRA S.461 BCS 1.7184 FSP -444

[NC 2.5559 Vl 29.666

APO 1S6.64 V2 54.795

[TC 272.54 CLP 179.51

RAP 294.82 ECC 1.7884

INJ 2 LAT |NJ 2 LONG
-16.03 52.92

26.05 152.82

-17.20 13.94

27.51 212.56

-20.31 556.06

30.68 1R5.19

ORBIT OETERNINATION ACCURACY

ST 2476.3 88 304.4 89 882.3

CRT .6172 ORS -.SlR3 CST -.RoDe

LEA 2570.3 MSA 238.6 S$A 1_.8

EL1 2485.5 EL2 238.8 ALF 4.38

NIO-C.OUR6E EXECUTION ACCURACY

RGT 5932.0 8GR 421.3 805 125.0

RRT -,4049 W -._H)12 RTF .9579

5967.7 fl_ ,00_3 fl13 -.9574

SG1 59S4.6 SG2 585.1 THA 178.26
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LA_mCN •ATE SEP 81 1•T0 FLIGHT TIN[ L_i,O0

H(LIQCENTRIC CONIC DISTANCE 593,375
IlL 150.10 LAL 0.00 LOt. $S7.•O VL 81.•14 GAL 11.U AZL •7.41 HCA 300.13 SNA Vl 8R.•44

RP SCHI,•8 LAP -t,t4 LOP 8•7,75 VP H,411 GAP 18,11 AZP U,TO TAL 153,01 TAP V8 34,7•1

RC 1IND.•4• GL 8.•7 GP 11.•8 Z/d. 40.03 ZAP lJ8.SO [TI H.81 Zd_ 18•.44 [T[ CLP 178.41
PLANETQCENTR I C CONIC

C$ •4,tIE vt_ 7,44 DLA -•,1_ RAL 31•,09 PAD ISSO,O _[L 15,858 PTH t,48 VHP 11,550 DPA -11,58 •AP 897,10 [CC 1.0•£•

LNCN AZNTH LNCH TINt t-| TIME INJ LAT INJ LING |NJ RT AIC INJ AZNTH INJ TIME PO COT TIN INJ E LAT INJ £ LONG

tO.OO • tS 48 8148.$S -80.37 43.33 1•.ST 110.10 10 4 17 114•.3 -17.45 _.17

90.00 113 41 91 9_11.09 87.46 _41.M 1N.U •8.7• 81 10 38 47£1.1 _J.lT 833.45

tOO.OO 10 44 St IN.SO -81.71 _4.97 IN.03 111.N 11 $8 • t3H.S -I•.H 17.11

IO0.OO 81 • 88 9040.1• U,87 881,57 IN._D 01.91 18 SO SO 444•.8 87,45 813.04

110.00 11 43 37 1801.19 -IS.SO 8.98 IK.4t 113.T9 18 15 44 11OI.3 -81.1T 1.DO

110.OO 18 8_ 1t 4811.13 _t.TS _D_.$S 1N.87 79.4S 13 48 83 4811.1 30.91 114.O9

ARRIVAL DATE APR 15 lj71

115,44 EC¢ ,$817• INC 8,S94•

53,14 •CA 80.1• APO 157,99

171.35 ZAC 119.19 ETC 179.11

DIFlq_NTIAL ¢Ct_CTIONJ RID-COURSE EXECUTION ACCURACY

TO( II.l_40 TRA •.07041 TC5-1.4771 BAU 1.071• SIT Sa37.0 8m 401.3 843 181.3

IlDE .$411 NIlA -.$SOS ItC• .0_4 FAU .00WIt RRT 0.3741 WIF 0.34_8 ItTF .9t09

FOE .7H1 FRA 1._0J FC) -.1087 BOP 1H11 863 HS|.! R_ .00_1 113 -._DS

1._0•3 •RA 9.N1 lIC• 1.4775 Flip --43E SG1 5ti._l•.0 N 3TS.7 THA 178.45

LAUNCH DATE •liP 11 19"/O FLIGHT TIME 808._)

_iOC[NTRlC CONIC 0I•TANC_ 597.730

NL SSO.L_ LAL -.00 LGL 357.10 VL ES.SYT GAb 18.73 AZL •7.1S HCA 309.80 8NA

RP ION.•3 LAP -E.38 LOP 300.01 Vie SO.|MII_ GAP 1•.01 AZP M.44 TAL 151.57 TAP

RC 1•_.414 GL 9.09 GP 11.41 ZAL _•.58 ZAP 1••.35 /rTS ••.•7 ZAE 181.8• lrTl[

P_A_.TOCI[NTN I C C_IC

C9 11.•43 VtCL 7.093 OLA -1.£3 RAL 311._1 RAD iS•0.8 VI_L 19.581 PTH 1_.47 VHP

LJ_ AZMTH LNCH TIME L-I TIN[ INJ LAT XNJ L_G INJ fiT AIC INJ AZMTH

SO.O0 • Irr T 18_•.71 -11.$4 48.H 181.11 101.04

90,00 19 91 St S3_,40 17,31 _l_l_.li• _0_,1• •9,1•

100.00 10 49 SO 8044.15 -_.01 87.1M 117.•4 109.75
100.00 I1 |• 10 90_0.4• 81.N _1_.47 8_.81 81_.37

110.00 11 48 910 18J4.SO -I_.99 11.17 111.11 11£.S£

110.00 _8 •| |1 40_.71 _.M _03._ m.81 80.0_

DI_|AL C_N_YION8 NID-COUI_ _J_CUTION ACCURACY

TI_ •.O_J 14 4._ TC3-I.L_J40 8AU 1.0340 8GT SO19.0 _ 340.5 863 117.7

IlDE .•eml _ -.33_1 R¢• .O_S Ir,tu .00145 liT -._II)• RIIF -._O5 RTF .8130

FI_ ,79110 FIL4 1.4q_1 V¢3 -,O?l_l _IP 1_ 8_J Sl_.4 _ .00_0 R19 -.813•

DO( 1,•5£4 BRA I,St_7 K3 1.8143 FlIP -419 _41 $4_0,1 8_ SO9.3 THA 178,45

ORBIT D[T[RI41NATION ACCURACY

8T ESSO,• M _,3 118 t71.4

CRT ,••89 CR• -,13_0 CIT -,999_

LSA L_Z•,4 N_A 131.8 8SA 11.1

EL1 8937.1 _ E•1.£ AL.F 4.91

ARRIVAL DATE APR IT 1971

119.19 ECC .3••G4 INC E.•479 Vl _9.1_S

114.95 RCA 79.17 AFO 159.30 vl 34.7•9

171.51ZAC 111.•• ETC ITI.•_ CLP 177.ii9

18.0_J 0PA -11.39RAP L_J._4 ECC E.0148

INJ TIME PO COT TIN INJ 8 LAT INJ £ L_G
10 5 87 1•••.7 -18.77 _J•.37

81 80d4 473£.4 L_I.31 L_4,13

11 11 $7 144•.• -t0.•1 f_D.E4

I_ 4031 4440.5 ET.•3 £13.•3

lZ 17 S3 1854.4 -E3.31 4.03

83 51 37 4_5.7 91.1• 195.14

ORBIT DETE_41NATlON ACCURACY

• T 8571.0 H _M.O RS 691.9

C_T ,_41_ CR9 -.MT4 CST -.MMI_8

LEA 8171.0 NSA E13.9 I_lA 11.7

EL1 85•5.1 EI.£ P._9.3 ALF 4.16

LAUIKN •ATE W[P !1 1970 FL|GHT TIME 11•.0• ARRIVAL OAT[ APR 19 1R71

_LIC_ENTRIC CONIC

RL 190,80 LAb -.00

Ill I041.94 hAP -I.51

RC 1114.1¢11 G_ 9.81

PLANETQCENT_ 1C CONIC

C$ TO.IS• VIIi. •._J

LNCN A6_eTN iNCH TIME

90.00 • IT St

90.00 80 0 ST

100.00 10 4• 18

1DO.DO 11 84 !141

110.00 11 48 19

110.00 tE _H_ 11

DI_iAL CCIm_CTI_N8

TO( 9.1174 TRA 7.014•

liD( .4001 RIIA -.$S_O

FOE .Tin Flea 1,7979
3,1139 IRA 7.07•7

• ISTANC[ ••1,195
LQ_ 357,90 VL 89,540 GAL 14,00 AZL H,•• HCA 90•,44 lIMA 119.04 [CC ,$5•77 IN(: 9,1108 Vl _9.119

LOP 304.0• VP _•,35S GAP 13.•7 AZP iNl.lS TAL 15•.4• TAP N.89 •CA 77.8• APO 110.7• Vl 34.787

GP 11.14 ZAL 97.44 ZAP 181.SO (73 103.•• ZA[ 18•.09 ETE 171.7• ZAC 111.44 ETC 174.11 CLP 171.73

• hA -9,48 RAL 380,5• R_D i|il,4 V[L IS,I_i PTH 8,59 VHP 18,•58 DPA -11,11 •AP $01,14 ECC 1.1579

L-I TIME INJ LAT INJ LING INJ RT A•C INJ AZMTH INJ TINE PO COT TIN INJ 8 LAT INJ I LONG
L'J49.81 -I_.$• 50.11 801.74 107.54 10 I 41 174•.1 -19.91 41.50

5_k1•.03 87._• 849._1 805.51 93.81 !1 _O 9 4741.• 14.49 155.1R

801VJ.45 -83.1Ht 91,04 811.85 108.39 11 81 7 14•5.4 -11.t_ 19.31
SO73.0._ t_.18 L_3.53 8OI.3_ 08.•8 88 4• 99 4479.• 17.89 t14.97

iJOt.O0 027,79 14.SO 1110.71 110.11 18 tO O 1301.0 -84.47 S.IR
M.tS 33.07 oil.tO 209.141 80.•0 84 0 3 4848.1 31.45 194.35

NID-COUIIU_ EXECUTION ACCURACY ORBIT DET[RII41NATION ACCURACY

TC3-1.04TT BAU .•_ST 8IT 551Nl.I _ 371.3 _G3 114.4 ST 8119.1 M 888.6 SS 7•9.5

K3 ,0_00 FAU ,0040_ P_T -.3011 J -,L_14 RTF ,8173 CRT ,•_45 CRS -,I_SE7 CST -.9999

FC$ -.0495 BlIP 19148 _ HlS.li_3 .00_1 R13 -.H73 LSA 8780.9 NSA 115.1 SSA IJ.Z

K3 1.0479 F•P -405 841 SeO0.O _ 394.0 THA 178.•5 EL1 8_•.8 EL8 815.1 ALF 4.ti

LAUNCH OAT[ I_P !1 11_0 FLIGHT TIN[ 811.00 ARRIVAL •ATE APR 11 1971

N_L Ioc_rR IC C_IC

N_ 1SO.tO LAL -._

RP lON._4 LAP -8._

NC 191.OIIO _ 1.40

PLA_TG_IMTR IC C_IC

C3 80.111 V_ •.97•

LNCH AZN_4 INCH TIME

_O.00 • 81 t
90.00 tO • •

100.OO 10 48 97

1OR.OR tS N $•
110.00 I1 41 _17

ILO.O0 I_ 48 41

DZ$TK I05,•35

L_ 957,_0 VL L_,SO5 GAl. 15,3S AZL 14,511HCA _09,5• _4A 110,84 ECC ,9•710 INC 9,4149 Vl 10.444

LIP SO7,_4 VP 34,381 GAP 81,05 AZP •T,I_ TAIL. 14•,81 TAP 94,00 RCA 71.81APO 1•8,48 vl 34.789

GP 11,0_ ZAL _,3| ZAP 181,14 LrTS 10_,1_ ZN[ 189,89 ET[ 171,89 ZAC 111.0_ ETC 174,75 CLP 175.73

0LA -9.11 •A_ _11.81 RAD ISO_.5 V_L 14.811 PTH 8.19 _4P 13._O4 DPA -11.0_

L-I TINt INJ LAT INJ L_G INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM
I_HIG.7S -_J.S3 S3.N 105.83 IOQ.L_ 10 7 59 ITH.7

5341|.71 87.77 _14.80 _05,71 84._ 81 38 81 47•1.8

8148.1• -84.N 34.17 L_4.7• 107.01 11 _ 39 1148.8

_O_S,S7 81,85 _4,75 _09,51 13,54 _ 97 44 4491,1

1•45.•5 -81.•0 17.•7 809.35 109.81 18 L_ 3 1345.9

41NIO.S4 39.81 L_G.St I_O.•T 81.•1 84 T 48 48•0.5
Ol_IAL CC_CTIOM8

3.4•4W TIL4 Y.•9_F TC3 -.1171 BAU .1_43

ROE .4911 RilL4 -.1444 RC_ .0110 FAU .00141

FOE .l_T4 Flea 1.1•17 FC9 -,OL_l BlIP 18_J5

• 0[ _,4•14 MA 7.•E75 •C3 .•577 Flip -_kl

RAP 303._• ECC 1.91_7

INJ I LAT INJ I LONG

-81.0• 45.54

8_.•6 £_.30

-22.99 _.5£

1•.D5 11_.15

-85.90 R.80

91.74 197.70

QRB|T OETERN|NATION ACCURACY

ST 8194,7 SR 889.1 SS 711,5

CRT ,881• CRS -.•7•E CST -.9999

LSA 8759.9 N_A L_DG.7 SSA 10.7
EL1 1661.7 EL8 109.6 ALF 4.18

NID-COUR_[_CUTION ACCURACY

8IT 5577,4 I_R $S3.5 843 111.3

RRT -,£HTMEF -._SL_RTF .91_7

9CAI 591_,•RLrS .00_R13 -.9707
SG1 5570._ SCA_ 341.7 THA 17•.06
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCN BATE IEP 81 1970 FLIGHT TIN[ E14.00 ARRIVAL DATE APR 25 1971

I¢_LIOCENTRIC CONIC DISTANCE IOl.OIO

RL 150.10 LAL -.00 LOt. 357.60 VL E5,471 GAL 16.84 AZL N.II NCA 311.74 GHA Ill.it ECC .38555

RP 108.154 LAP -!.75 LOP 310.40 VP 36.305 GAP L_.I1 AZP 87.41 TAL 148.12 TAP 100.86 RCA 72.91

R( 197.900 GL R.SS GP 10.92 ZAL 35.31 ZAP lIToH [T8 113oN ZAE JZS.Si ETE lT2.0J ZAC 111,I0
PLAN[TOC(NTRIC CONIC

C3 98.7ii VHL 9.633 DLA -4.72 RAL IRE.G4 PAD iS84.i VEL 14,i$3 PTH 2.65 VHP 14.054 DPA -10.78

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LkT INJ LONG INJ NT A$C |NJ kZNTH INJ TIN[ PO CIT TIN

SO.O0 t IS $5 8448.03 -84.$I 56,41 L_8.S_ 104.90 10 I 17 llMt.O

90.00 80 1I 11 5579.44 27.88 244.04 212.92 84.05 11 45 SR 4779.4

100.00 10 47 45 EllS.71 -tS.II 57.1_ 2105.1R 105.S2 11 24 t JSI4.R

100.O0 81 34 S] SliD.it tI.SI 226.09 212.76 M.24 23 S 3 4SOt.t

110.00 11 SO St INi.N -19.75 E0.84 DOS.iS 10T.?O 12 24 | 1389.1

110.OO tt 59 13 4810.41 33.49 203.11 tlt.tS 82,49 24 14 33 4180.4

INC 3.7411 Vl 21.446

APO 114.41V_ 34.78§

[TC £75.14 CLP 174.47

RAP 305.79 ECC £.5270

INJ t LAT INJ t LONG

-RE.De 41.SO

El. It 137.S4

-13.41 tl.£4

£8.17 217.47

-iT.Or 1R.74

31.05 199.17

DIFFERENTIAL CORItECTIQNR NIO-COUR$E EXECUTION ACCUI_ACY
101[ $.7739 TRA I.L_3S TC3 -.Rill BAt) .I;470 $GT SSSS.I 8GR 335.9 843 108.4

•4559 RRA -.3308 RC5 .O08T FAU .OQ080 RRT -.t050 RRF -.t027 RTF .9?42

• I?QI FRA 1.11_IFC5 -.0075 RIP 181_5 _ SSIS.t R21J .0014 R13 -.9742

IOE $.8013 BItA R.2301 BC3 ._lR8 FSP -370 SIt S555.5 8GZ 518.7 THA 179.29

LAUNCH DATE I[P 21 1970 FLIGHT TIN[ 211.00

HELIOCENTRIC CGNIC DISTANCE 612.010

ItL lS0.20 LAL -.00 LGL 557.G0 VL 13.431 GAL 10.48 AZL IS.SO HCA $15.69 SNA

RIP 103.64 LAP -t.13 I_P 315.51 VP 34.182 GAP 25.54 AZP 87.05 TAL 147.17 TAP

Re 11_.1_0 GL 9.50 GP 10.77 ZAL 34.45 tAP 1S7.47 [TI 118.97 ZN[ 125.21 ET[
PLAN[TOCE_ITN[C C_N|¢

C3 lOY,_14t VI_ 10.341 DLA -4.34 RAL 315.S0 flAD 6570.1 VI[L 15.122 PTH t.7t VHP

LJeCI4 AZNTH LNCH TIN[ L-I TIN[ INJ tAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[

8000 I 99 11 244,1.15 -tS.04 51.34 111 .88 105.I0 10 10 56
90.00 80 I_ 34 S_NI.IG 27.99 £47.49 21S.61 85.55 21 St 33

100.00 10 41 19 tltLPI.11 -L_.$S 40.14 111.48 104.26 11 tS 38

100.00 11 45 57 5199.1tff 99.5| L_7.57 115.84 t5.00 15 11 27

110.00 11 St 4 L_O.O0 -_O.Sd 15.60 210.14 101.15 12 25 54

110.00 _ 60 lU 4901.70 55.61 L_9.7S 115.51 05.44 t4 20 54

DIFIrt'/_NTIAL CCllinCT|_i6 N|D-COIAIISC [XECUT|GN ACCURACY

TO( 4.tOOe 11L4 I.SOSl TC5 -.5858 BAU .7508 84T 5951.8 SIR 511.5 SG5 105.1

• 4131 lima -.5111RC5 .(X546 FAU-.OQIOG I_T -.1444 NRIr o.1445 RTF .J???

.61T_ IrRA t.OOSt FC5 .95 Blip 11175 _ 5540.4 N_J .GOt? N15 -.0777

liO[ 4.1540 99A R.IS?I BC5 .S25t F&IP -551 SG1 5551,4 SG2 514.5 ?HA 170.52

ORBIT DETERNINATION ACCURACY

8T 2454,9 8R £77.6 IS 752.6

CRT .6918 CR$ -.6698 CIT -.9199

L$A t765.1 I¢SA 1RT.D I$A 1D.t

EL1 ttD1.D ELR 1R7.8 ALF 4.18

ARRIVAL DATE APR 25 1971

118.44 ECC .4Dill INC 4.1002 Vl tI.III

103.06 RCA 70.37 APO lIHJ.I1 V2 3,1.715
172.27 ZAC 111.18 ETC 275.74 CLP 173.SI

14.853 DPA -10.51 RAP 307.81 ECC 2.794I

PO CST TIN INJ t LAT INJ 2 LONG

1084.9 -L_.99 $1.35

4798.9 IT.DO 258.94

IS29.1 -£4.35 52.05

4519.9 tt.50 tll.I1

1450.1 -£8.03 15.51

4301.7 5t.55 tO0.?S

ORBIT O[T[RNZNATION ACCURACY
IT 2?DD.t 8R t?2.t SO 771.2

CRT .?|DO CRI -.7154 CIT -.9999

L$A 1915.9 NIA lll.t IDA 9.7

ELI 2716.3 EL2 188.7 ALF 4.15

LAUNCH BATE SEP 11 1t7O FLIGHT TIN[ tEe.DO

HELIOCENTRIC CONIC

RL ISO.RD LAL -.DO

RP 109.94 LAP -E.l§

RC tOI.4II GL I.M

PLANtTOCENTIIIC CONIC

C5 tR4.IT6 VIIL 11.175

LNCH AZMTH LNCH 1114[

9O.OO 9 99 48

90.00 20 tY 47

100.00 10 4R 15

100.00 tl 51 1

110.00 11 53 10

110.00 15 5 34

DISTANCE 514.552

LOt. 357.60 VL 25.408 GAL 20.31 AZL BS.SD HCA $1t.04 3NA

LOP 516.73 VP IS.tit GAP 2S.04 AZP 81.IO TAL 146.56 TAP

GP 10.65 ZAL 33.67 tAP 1_1.95 ET$ 123.54 ZA[ 124.77 [T(

ARRIVAL DATE APR R7 1071

118.32 ECC .4_910 INC 4.5024 VI ED.IGS

105.40 RCA I7.53 APO li9.1£ VZ 54.78i

172.48 ZAC 110,77 ETC R74.11 CLP 172.56

DLA -4.04 RAL 384.23 RAD 85?0.3 VI[L 15.601 PTH E.79 VHP

b-I TIN[ INJ LAT INJ LONG INJ RT ARC |NJ AZMTH INJ TIN(

R515.11 025.09 62.14 214.99 108.55 10 11 53

541R,il De. SO t4l.Ot 218.91 86.51 21 58 7

2tSO.II -27.1D 42,91 214.I1 10t.9£ 11 27 4

5151.44 211.65 299.16 218.79 05.t5 25 11 52

2040.75 -31.84 26.60 215.40 104.63 12 27 50

4914.27 35.79 211.40 118.57 84.46 24 25 40

DIFFERENTIAL CGNIU[CTION8 MID-COURII[ EXECUTION ACCURACY

TO[ 4.4510 TRA I.Sl_4 TC5 -.5064 BAU .G605 SIT 5466.3 8Sit 301.4 SG3 102.4

IlttD[ .5144 RI_A -.RI_l RC5 .00_4 FAU-.O0277 RRT -.0756 RRF -.0758 RTF .9R09

FOE .9¢111 FlqA R.0903 FC5 .0191 RIP lIMtt RE6 5494.1 R25 .0030 R15 -.9809
DO( 4.4911 MA 6.5704 BC3 ,5091 FSP -_47 SG1 5465.5 SG_ 500.6 THA 179.77

15.770 DPA -10.15 RAP 309.77 ECC 3.0592

PO CST TIN INJ t LAT INJ 2 LONG

1925.1 -23.74 54.02

4R19.9 17.29 240.45

1180.8 -25.14 54.72

4551,4 E8.75 220.47

1411.7 -28.12 18.17

4324.5 32.65 fOR.44

ORBIT DETERNINATION ACCURACY

ST 2706.t SR tiT.5 IS 805.8

CRT .7563 CRS -.7347 CST -.t999

LSA 2852.D N$A SIOoD IDA 1.2

EL1 2716.4 EL2 179.8 ALF 4.19

¢AUNCH PATE KP tl IITO FLIGHT TIN[ 8_0.00 ARRIVAL BATE API_ _9 1t71

HELIOCENTRIC CGNXC DISTANCE SIS.027

RL lS0.99 LAL -.00 LOL 35T.S0 VL £5.5R0 GAL 1_.55 AZL 85.04 HCA 51£.16 SNA 118.17 ECC .45546 [NC 4.1591 Vl L'g.IIt

RID 10_.R5 LAP -3.04 LOP 519.06 VP 34.P,45 GAP 84.75 AZP 04.00 TA_ 145.74 TAP 107.93 RCA 64.55 APO 171.49 Vt 54.?IR

RC EOS.£1t G_ R.l_ GP 10.50 ZAL 35.07 ZAP 184.25 [T5 12R.79 ZAE lt4.tS ETE 172.70 ZAC 110.57 ETC 276.62 CLP 171.07
PLAM[TOCLrNTRIC CONIC

C5 146.110 VHL lt.NI DLA -5.81 RAL 514.82 RAD SSTO,S _q[L 16.556 PTH 2.86 VHP 16.831 DPA -9,05 RAP 311.11 [CC 5.4054

LNCH AZNTH LJ¢CH TIN[ b-I TIN[ INJ I.AT INJ _ INJ RT ARC INJ AZMTH |NJ TIN[ PO CIT TIN INJ t LAT INJ 2 LONG

IO.DO 9 30 £5 tSS_.tl -99.£1 I4.74 tlT.DO 101.15 10 13 8 liHl£.2 -14.41 5t.55

SO,O0 tO 51 95 1442.§0 99.10 t50,S? I_I.SS 87.15 t2 2 5S 494R.5 27.46 R4t.07

100.00 10 46 59 2305.54 -17.72 45.52 217.99 101.$5 11 28 25 1705.6 -15.63 37.25

100.00 ES 55 1 5_74o55 99.73 2_10.$5 1_1.56 8_.7t 15 11 15 4574.4 19.95 tL_.15

110.00 11 54 9 ttOd,l'O -51.85. _.24 116.51 103.17 12 99 15 1504.7 -89.81 tO.St
110.00 _ T 11 4948.01 55.45 113.55 1_1.£5 85.54 24 29 49 454R.0 32.64 _D4.R4

DIFFIL'RENTIAL _CTION8 NID-COURBI[ LrxI[CUT|ON ACCURACY CRBIT DI[TERNINATION ACCURACY

TO( 4.7684 TRAIO.51_rS TC_ -.9951 BAU .5101 8IT 1444._ 8DR tS5.7 $43 84.6 ST t?DS.I M tSR.7 $$ 834.1

RDE .54154 _RA -._476 RC5 .0008 FAU--.O0461 RRT .0090 RRF .0055 RTF .0840 CRT .7590 CR6 -.7553 CIT -.19DR
FIlE 1.0133 FRA R.20_4 FC5 .OLd1 RIP 18558 _ 5451.S Rt5 -.00_4 R13 .9040 LSA 2841.3 NIA 170.8 IDA 8.6

BO_ 4.4500 BRA10.3304 SC5 ,21§1 FSP -538 SG1 5444.1 SG2 285.S THA .O3 EL1 2715.1 EL2 170.1 ALF 4.£3
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970 )

LAUNCH •ATE W[P 82 1373 FLIGHT TIME 70.00 ARRIVAL •ATE DEC I 1970

HELIOCENTRIC CONIC DISTANCE 185,388

RL lS0.18 LAL -.00 LOL $Si.$i VL E•.(dJZ GAL -•.l_) AZL ••.74 HCA 82.15 844A 125.58 ECC .14858 INC .PS•O Vi 19.674

RP 107.74 LAP .t• LOP ••.73 VP 57.5•7 GAP -11.•• AZP ••.N TAL Z03.98 TAP _r1.11 RCA •4.38 APO 158.73 VZ 55.174

RC 49.1S0 GL 1.$7 GP -15.53 ZAL 137.31 ZAP 13.00 ET8 53.08 ZA[ 147.27 £TE 553.84 ZAC 86.37 ETC Z31,85 CLP -11.00
PLANETOCENTIt | ¢ CONIC

C3 84.?01 VIM. 4.870 •LA -15.75 RAL 218.77 RAID 85141.0 VEL 11.089 PTH 2.16 VHP 7,380 •PA -56.75 RAP 144.10 EC¢ 1.4089
LNCN AZNTH LNCH TIME b-I TIME INJ LAT

SO.O0 $ 43 $5 11_$.74 -8.$7

SO.O0 It $ 17 S381.38 87.89

100.00 4 57 1 1084.37 -0.77

100.00 18 34 Z SOGS._ 29.04

110.OO 5 49 0 14£1.34 -12.37

110.00 14 98 _ 4001.11 3£.$•
OIFFEI_NTIAL C(_[CT ION8

TOE .1045 TRA -._1_ TC3 .4330 8AU .100_
HOE -.30QS 184 -.1319 RC$ -.£58S FAU .03750

FOE .811_ FRA *.1131 FC5-1.$143 8SP 177£

• El_l IRA .$758 !_3 .$455 FSP -285

LAUNCH •ATE W[P £t 1970 FLIGHT TIME 71.00

HELIOCENTRIC CONIC DISTANCE 138.P|1

RL ISO.II LAL -.00 LOL 358.58 VL _l.••l GAb -8.N AZL 39.5S HCA 85.•• SNA

lip 107.71 LAP .45 LOP 13.941 VP •7.8•7 GAP -10.90 AZP 39.94 TAL 811.38 TAP

RC 49.111 GL 8.44 6P -13.83 ZAL 139.87 ZAP 81.44 ETS 45.99 ZAE 148.87 [T[
PLMETOCDNTN I C CONIC

C• 81J.14¢1 VtCL 4.•15 DLA °18.88 RAL 817.M RAiD 0514.• VlEL 11.043 PTH 8.15 VHp

INJ LONG INJ RT ASC INJ AZMTH INJ TIME P• CST TIN INJ 2 LAT INJ E LONG
18.C1 8t.08 117.O9 4 13 13 1825.7 -4.07 11.35

244.04 M.70 8•.85 13 34 38 4751.5 88.55 8•5.58

558.•7 81.39 113.39 5 2• 8G •84.7 -5.90 $55.21

8L_.85 88.58 •8.56 14 53 27 44•5.6 27.70 214.30

545.07 75.55 181.S_ 0 12 42 321.• -8.58 ••9.23

208.10 87.•5 7•.0• 18 13 •• 4801.2 30.72 195.37

NID-COURD[ [XECUTIGN ACCURACY ORBIT •ETEIUDINATION ACCURACY
SGT 645.8 SGR 401.4 _k_• 115.5 •T 173.• SR 353.• _l 173.•

RRT -.•310 RRF .4833 RTF -._35 CRT -.5939 CaD .9394 CST -.7813

S_B 793.S R23 -.0774 RID .8939 LSA 409.? NSA 135.9 884 31.1

SG1 875.• S CJR 415.8 THA 157.93 EL1 •73.5 EL2 133.• ALF 108.58

ARRIVAL •ATE DEC 3 1970

UqCH AZNTH iNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ADC INJ AZMTH

90.OO • 85 34 1114.13 -•.81 20.3t) 80.10 113.89

90.00 18 13 41 58179.58 87.18 289.•0 N.t0 81.t8
1130.00 4 40 M 1•11.95 -13.89 J.N ?9.55 117.98

100.OO 13 41 I_ SlXM.84 1_8.dki 818.113 •5.07 80.•0

113.00 5 34 48 141f.18 -13.97 347.38 _r.79 121.18

110.00 15 • 81 4749.07 31.84 1•8.81 05.08 78.84

DIFFENLrNTIAL CCIm[CTION6 MID-COUCH[EXECUTION ACCURACY

.OImO 1lEA -.$•51 TC• .5104 BAU .1895 SGT 850.8 _ 478.• SG• 1•0.1

-.£ml• RZA -.1513 RC• -.L_73 FAU .04100 RRT -._T•RRF .4803 RTF -.$355

• £71£ FRA -.1534 FC•-I.S010 B•P 1311 SG8 211.8 R8• -.0895 RI• .1883

• 30L_ BNA .5030 BC• .5113 FEP -•Z8 SG1 •95.0 SG8 419.0 THA 155.75

1_.89 ECC .14014 INC .4478 Vl 19.874

_.74 RCA i_.83 APO 157.09 VZ 35.184

• 38.11 ZAC •5.•• ETC 2i1.71 CLP -13.73

7.499 DPA -37.35 RAP 244.48 ECC 1.3812

INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

• 58 38 1114.1 -•.15 13.63

13 41 53 4113.5 25.7• 231.£2

5 7 40 10_1.9 -7.14 •55.29

15 4 53 4406.9 26.82 810.14

5 53 55 852.8 -9.70 540.88
13 23 • 4149.1 L*9.TO 139._S

ORBIT •ETED_DINATION ACCURACY

• T 183.• M _43.• 88 218.1

Q_T -.5485 C_• .•389 C•T -.7828

LSA 412.• NSA 136.0 •SA 33.0

EL1 357.2 EL2 131.• ALF 10t.99

LAUNCH •ATE SEP 88 1973 FLIGHT T|NE 74.00 ARRIVAL •ATE DEC 5 1970

HELIOCENTRIC CONIC D|STAN_[ 133.081

NL 1S0.18 LAL -.00 LOL 358.5• VL 88.381GAL -8.•0 AZL l•.•l HCA 83.81GHA 187.35 ECC .25|98 IH( .8353 Vl 29.474

RP 107.1_l LAP .14 LOP •?.19 VP 37.7§5 GAP -10.D? AZP l•.•l TAL 818.70 TAP 501.31RCA 97.91APO 1§?.•• V2 35.113

RC S1.E8• GL •.55 GP -17.77 ZAL 140.81 ZAP _4.15 ETS 42.16 ZA[ 145.43 ETE •_0.12 ZAC 84.87 ETC E31.T7 CLP -18.58
PLAHETOCENTR|C CONIC

C_ _.?85 qCL 4.774 •LA -10.7E RAL 213._4 RAO 65•7.9 V[L 11.007 PTH 2.14 VHP 7.051 •PA -39.35 RAP 244.§• ECC 1.3751

LNCN AZNTH LNCH TIME L-I TIME |NJ LAT IN) LONG INJ RT A•C 1NJ AZMTH INJ TIN[ P• CST TIN INJ t LAT INJ 2 LONG

90.00 • 9 5 1301.32 -11.00 28.77 7•.50 116.83 5 40 50 1305.3 -T.43 13.H

90.00 13 It 13 $2N.44 21.$1 255.40 •$.18 73.37 13 43 _ 48•0.4 14.32 E£1.14

1OO.00 4 t• • 1MIO.24 -12.18 4.13 78.00 117.51 4 52 45 10_O.2 -0.40 357.43

100.00 13 48 2 4l$0.73 87.74 214.St 05.51 7•.•9 15 11 32 4350_0 15.04 _0_.28

110.00 S El • 1484.?1 -15.11 341.17 75.•1 121.03 5 45 51 814.? -10.ll _42.12

110.OO 15 • I_l 4899.05 31.00 134.55 82.1_ 74.1_ 1• 87 47 4099.1 Zl.ll 189.17

DIFFERENTIAL CORRECTION_ MID-COURt[EXECUTION ACCURACY

10[ .0714 TR4 -.•_7 TED .1511BAU .1895 SGT _4.4 8DR 405.9 _• 14•.S

RD( -.iDES RRA -.1479 NC• -.3459 FAU .04489 RRT -.4047_F .5•48 RTF -._4_0 CRT -.4899 CR• .93_0

FIDE .$401 FllA -.1895 FC•-1.71051 BliP 1811 _ 8_l.OllU_l -,10•0 RID .7011 LSA 418.8 I_IA 1•1.2

DO( .t004 MA .•SSO BC• .8507 FSP -378 SGI 713.4 S_ 41_.• THA 153.18 EL1 357.4 EL2 129.2

LAUNCH DATE SlEP L_ 1970 FLIGHT TIN[ 78.00 Ai_IVAL •ATE

HELIOCENTRIC CONIC DISTANCE 1_35.015

RL ISO.II LAL -.00 LOL 358.5l VL 87.114 GAL -0.89 AZL ll.ll HCA 91.84 DNA 1_8.53 [CC .22114 INC -0220

RP 107.85 LAP .81 LOP 90,48 VP 37.85i GAP -i.L_ AZP _0.0_ T/U. 813.17 TAP _05.81 RCA S_.40 APO 157.i7

RC S_._48 GL 4.8• GP -13.04 ZAL 141.73 ZAP 87,05 [T• _8.93 ZAE 144.00 £T[ •27.•• ZAC ••.02 ETC 281.78
PLAN[TOCENTRIC CONIC

C3 2.112 VHL 4._D_ DLA -9.27 RAL 815.77 RND 3537.9 V_L 11.979 PTH 8.13 VHP 6.635 OPA 043.•• RAP 244.48

LNCH AZNTH LNCN TIN[ L-I TIME INJ LAT INJ _ INJ RT A_C INJ AZMTH INJ TIN[ PO CST TIN INJ E LAT

DO.DO 8 53 31 1897.03 -18.31 8_.81 77.28 115.TO • 85 58 1347.0 -8.75

90.00 18 30 57 517_._ 25.7i 851.43 81.74 77.8£ 13 57 11 4574.0 23.83

100.00 4 10 I0 1111.15 -13._1 6.44 78.7• 111.98 4 •O 59 10_1.2 -8.87

100.00 13 51 SO 4tl7.00 II,INI. 810.70 81,44 78.54 15 18 87 4L*17.0 _4.82

110.00 5 • 15 1517.89 -18._1 351.00 75.11 1_0.49 5 35 •• 917.• -12.0t

110.00 15 I5 84 4111.13 _0.10 ltl.ll 10o47 78.97 1• •8 55 4051.1 27.47

OIFlrI[IU[_TIAL /TIN NID-C.OI_IS_ Lr)_CUTION ACCURACY

TOE .0_7S 11L4 o.0512 TC• .5_J8 BAU .L_M7 89T 04_J.8 MR 919.4 SG• 1M.7
-.2472 UtA -.1571 _ -*M7 FAU .0411_0 RRT -.440_ IINF .SILO RTF -.3443

F_ .4£17 FIA -.1414 FC_-S.IIII Blff IN1 S_l MO.• R_ -.1171 RID .?lM

•Ill• MA ._4t5 BC• .IH_• FEP -4•5 SG1 731.1 80_ 4L_.8 THA 150.08

_BIT DETENNINATION ACC_q_ACY

5T 152.7 M 387.4 88 254.8

CIT -.7317

88A 34.5

ALF 105.14

DEC ? 1970

Vl L_9.874
V2 33°202

CLP -19.59

trCC 1. •139

INJ 2 LONG

10.34

•$9.83

344.42

11_.91

Oil•IT D[T'E]U41NATION ACCURACY
ST 142.5 M 307.1 25 300.1

CRT -.4153 CR8 .91_14 CET -._889

L$A 489.7 N_A 138.1 SSA 35.3

EL1 313.9 EL2 127.0 ALF 103.03
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUliCN DATE DEP 81 197D FLIGHT T|R[ 78.00 ARRIVAL DATE DEC S 1970

HELIOCENTRIC CONIC DISTANCE E12.5R0

RL 150.1Q LAL -.DO LOL 358.58 VL |7.t$1 GAL -8.84 AZL 88.99 HCA 95.08 8MA 1|9.33 [CC .22119
RP 107.95 LAP 1.01 LOP 93.65 VP 37.848 GAP -8.41 AZP 90.09 TAL 215,15 TAP $10.Z3 RCA 100.72

RC $4.TDT Gb 5.87 GP -_0.41 ZAL 148.81 ZAP _0.11 ET8 3G.15 Z/dE 144.27 ETE $tS.ZO ZAC 81.65
PLAN(TOCENTRIC CONIC

C3 El.DiD VHL 4.M4 DLA -7.78 RAL 115.05 RAD S§i7.9 VI[L 11,95i PTH 2,13 VHP I.ESZ DPA -41.69 RAP Z44.09 ECC 1.5550

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIRE PO CST TIN [NJ E LAT INJ • LONG

90.00 • 38 53 ll, lt.0• -13.54 87.99 74.84 115.11 3 18 8 1589.1 -10.04 L_.r5

DO.OR It 59 47 5114.J4 14.93 8E7.49 79.99 74.1E 14 S 7 4519.9 tt.78 •19.68

100.00 5 54 88 1754.73 -14.60 8.75 75.73 114.38 4 89 27 1138.7 -10.94 1.47

100.OO 14 4 55 4845.51 El.OR 807.10 79.47 74.84 15 85 38 4845.5 43.74 19•.14

110.00 4 54 10 ISS1.81 -17.48 358.99 74.17 114,89 5 88 E 451.8 -13.32 344.•9

110.O0 15 tl 40 4iOS.lD tS.14 187.99 78.41 71.88 14 38 85 4005.2 •4.51 179.84

IN(: 1.0109 Vl £R.i74

APO 157.03 VE 55.•10

ETC £61.75 CLP -E£.76

DIFFERENTIAL CatRECTI_ NID-CQURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( .ORS4 TBA -.5044 TC$ .3884 BAU .4147 99T 947.0 8DR 348.3 891 184.7 ST 133.7 8R 88£.4 51 3SO.•

RD( -,•t3Q RRA -.1••3 RE5 -.4590 FAU .05589 RMT -.4710 RRF .4451 RTF -.8412 CRT -.3143 kS .8155 (ST -063•4

FD( .519R IrRA -.•049 FCS-8.1U9 BRP 8055 8GI 143,9 _ -.1335 R13 .7379 LSA 444.4 NDA 140.0 SSA 55.5

DO( .E890 lIRA .3471 BE3 .7444 FRP -484 81;1 748.0 _ 431.3 THA 144.36 ELI 284.3 EL£ 1•5.1 ALF 100.55

LAUNCH DATE SEP RE 1970 FL|GHT TIN| •0.00 ARRIVAL DATE DEC 11 1•70

H[LICCENTR|C CONIC

RL 150.14 LAb -.00

RP lOT.DO LAP 1.19

RE _1.933 64. 7.07

PLMGTOCENTRIC CONIC

C3 11.143 Vt4L 4.598

LNCH AZNTH iNCH TIME

90.00 • 13 •

90.00 It 48 33

100.00 5 43 19
I00.00 14 15 13

110.OO 4 44 33

110.OO 10 88 SO

L_. 358.58 VL 87.353 GAL

LOP 94.89 VP 38.048 GAP

GP -E1.Dd ZAL 145.44 ZAP

DISTANCE 214._13

-8,81 AZL 88.018 NCA 98.31 SMA 130.03 ECC .•1MS |NC 1.2011 Vl •9.674
-7.63 AZP 90,17 TAL 814.83 TAP 314.55 RCA 101.89 APO 158.18 V2 35.418

33.41 ET8 33.99 Z/dE 143.04 [TE 52.17 ZAC 80.1• ETC •41.67 CLP -•6.1£

DLA -I.SO RAL 814.4• RAD 4547.D VEL 11.834 PTH E.18 VHP S.R01 DPA -43.14 RAP _43:44

L-I TIN[ INJ LAT |NJ _ INJ RT Rile INJ AZI6TH INJ TIN[ PO CST TIN INJ 8 LAT

• 031.30 -14.74 30.80 75.51 114.45 8 54 59 1431.3 -11.3•

S044.09 Z4.04 884.14 78.S8 74.57 14 13 •1 4499.1 •1.49

177R,5S -13.79 11.10 75.00 113.71 4 13 7 1178.5 -l•.EO
4799.07 ES.13 E03.BO 78.17 73.89 15 33 9 4184.1 £_8.••

1599.34 -10.5• 355.00 73,4• 119.L_ 5 11 19 gl_,.3 -14.55

4SR1.07 ••.14 184.84 77.0§ 49.71J 14 44 80 39•1.1 85.1•

DIFFERENTIAL CORR[CTIQN6 NID-COURK EXECUTION ACCURACY

TD( .0400 TRA -.LblHW T¢3 .5a77 8AU .LPL_• 8GT UO.4 8CAI 5•4.3 893 808.•

NO( -.195S _ -;11_r5 RE3 -.S_3 FAU .03497 RRT -.4851 RRF .•DR7 RTF -,4314

IrD( .•E37 FRA -.5|MIR FC5-8,4144 Blip 81_ SC_ •81.7 i1_3 -.1475 R13 .7579

liO( .ZlDO? MA ._L47RDC3 .7174 FIk e -543 891 74S.8 &G8 434.1 THA 141.•4

ECC 1.5460

INJ • LONG

•3.19

•14.£7

4.15

195.91

348.•1
174.97

CIBIT DETERNINATION ACCURACY

ST 187.1M 853.0 $$ 408.•
CRT -.•034 CRS .8994 CDT -.5711

LSA 470.3 NSA 141.8 5SA 55.0

EL/ 854.7 EL8 lZ5.4 ALF 97.65

LAUNCH DATE IEP It 1970 FLIGHT TIN| DE.DO ARR|VAL DATE DEC 13 1670

HI[LIOCENTRIC CONIC

RL 150.16 LAL -.00

RP 107.54 LAP 1.37

RC 59.41• GL •.31

PLAi4[TOEERlll ! C CONIC

C5 t0.•14 VHL 4.5Qt

LNCN AZNTH LNCN T|M[

JO.O0 • 1• 14
90.00 1E l• 17

SOQ.O0 5 31 18

100.OO 14 11 54

110.OO 4 _4 tO

110.OO 15 33 11

DZ$TAHCE 184.073

LOL $|8.58 VL 87.411 GAL -4,79 AZL 84.81 HCA 101.55 3MA 130.85 ECC .41437 INC 1.3945 Vl •9.174

LOP 100.13 VP 38.0•8 GAP -4.8• AZP 90.84 TAb 417.21 TAP 318.75 RCA 1DE.DO APO 158.40 VZ 35.£•5

GP -•5.80 ZAL 144.3D ZAP 37.83 ET• 31.48 Z_M[ 143.51 ETE 31R.71 2AC 7•.45 ETC •DI.S3 CLP -•9.67

DLA -4.R3 RAL 114.03 RAO 4547.8 VEL 11.485 PTH R.18 VIRP 5.588 DPA -44.45 RAP •44.41 ECC 1.54•5

L-! TIN| |NJ LAT |NJ LONG [NJ RT AlE |NJ AZNTH |NJ 7|RE PO CBT T|N ]NJ • LAT INJ • LONG

t073.71 -15.82 38.74 75.01 113.73 8 44 48 1473.7 -14.58 45.67

S018.14 83._D 880.80 77.31 73.14 14 81 55 4410.1 20.57 •15.04

1•18.84 -li,H 13.51 74.§R 114,48 4 I 37 1•18.4 -11.45 i.47

4740,44 t4.1O 800.58 74.84 71.87 15 41 E 4140.4 41.48 1R£.04

1981._0 -18.73 357.04 73.05 118.50 S I _E 10•1.3 -15.77 550.18

4118.S5 87.10 181.97 7S.77 99.38 14 SO 39 391•.4 E$.D1 174.•S
DIFFERENTIAL CatR[CTION8

.05RO TRA -._1174 TC5 .5759 6AU .8304

ROE -.1940 RRA _.1M$ RC3 -.5958 FAU .08434

.74R0 FRA -.5898 FC3-8.4749 BRP L_IO
BO( .1944 liRA .SSL_ BC3 .•£•7 FSP -837

LAUNCH DATE I_P Lit 1970

HELIOCENllt IC CONIC

RL ISO.1R LAL -.00

RP lOT.DR LAP 1.Sd

RC eo.3s• GL D.SR

P_AN(TO(ENTR I C CQNIC

C5 10.544 VHL 4.53S

LNCH AJ[NTH LNCH TIN[

90.00 • 0 $

90.00 13 • $

10•.DO $ 19 $4

100.O0 14 30 SO

110.00 4 14 31

110.O0 19 48 SO

DI FFER_NT I AL CCIm_CTICN4

.01141 1lEA-.8tM4
RO_ -.IElql lIRA -.EO00

.8_87 FR4 -.4_HI3

ROE .1584 lmA .34OO

MID-CO_SE EXECUTION ACCURACY _it4lT DETERI6INATION ACCURACY

_GT ¢147.5 _ 684.0 SG3 830.0 4T 185.8 M £18.6 SS 456.8

RRT -.S074 RRF .7499 RTF -.4188 CRT -.076R CRS .871• CRT -.5151

901.9 R83 -.1575 R13 .7799 LSA 501.8 N8A 145.3 SSA 34.1

_1 783.3 _ 447.1 THA |34.7D EL| 81•,_ EL_ 18_.7 ALF 95._£

FLIGHT TIN[ 04.00

DISTANCE _8.777

$5•.31 V_ 87.499 GAL -R.74 AZL M.41 HCA 104.78 •HA
LOP 1C_._4 VP _.159 GAP _,17 AZP 110.41 TAL 816.0• TAP

GP -81.38 ZA_ 144.74 ZAP 41.08 ET• 19.84 ZAE 143.17 ETE

ARRIVAL DATE DEC 15 1970

131.18 ECC .80865 INC 1.58•5 Vl •9.674

3L_.84 RCA 103.79 APO 158.58 V2 55.•5•

314.78 ZAC 74.48 ETC •61.34 CLP -53.45

DLA -5.ST RAIL. 813.73 RAID 4547.4 VEL 11.414 PTH 8.18 VI4P

L-I TIN[ INJ tAT INJ L¢_G INJ RT AS(: INJ AZNTH INJ TIN[

tSli._ -17.07 3S.N 74,74 111.84 t 35 24

41NH1.74 I_.10 817,_0 7•._4 71.83 14 30 53

lOSS.OR -18.11 1S.9_ 74.RR 114._0 3 SO 53

470_._0 L_.17 197,54 75.94 70.57 1_ 49L_D

1•S4._ -10.87 359.18 78.99 117.71 4 58 8

d1477._HI N.O3 17•._4 74,74 47.0_ 14 57 87
NID-COUR8_ [X[CUT|_N ACCURACY

TC_ .9499 BAU .8_I0 _GT 1_7.• _ ¢M10.4 4G3 8S4.D

RC3 -.4734 FAU .04HH)4 RRT -._43 RRF ._)3S RTI r -.5788

¥¢3-8.1M43 _ L_e3 SCdl _1_5.4 R_ -.1584 R13 .6044

B¢5 ,R498 FIMP -715 8G1 804.3 $98 454.4 THA 150.43

5.E97 DPA -44.•4 RAP _MI.lO ECC 1.5385

PO CST TIN INJ E LAT INJ • LONG
1514.4 -13.8£ £0.19

4349.8 19.41 L_Dg._S

1859.0 -14.49 8.84

41_.3 10.51 18R._1

1054.7 -14.99 5S8.•0

3877.4 R•.•R 171.•8

_RD|T DI[TE/_fINATION ACCURACY

ST 188.5 M 179.5 68 517.4

CRT .0•37 CRS .018• C$T -.4750

LSA 541.3 NSA 144.3 DSA $•.8

EL1 179.8 EL8 1••.0 ALF 85.38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCN DATE IM[P 88 1970 FLIGHT TIN( DD.O0 ARRIVAL DATE DEC 17 SRTO

HELIOCENTRIC CONIC

RL SSO.te LAL -.00

RP 107.14 LAP l.Tt

RC 18.$40 GL 18.040

PLAII4[TOC•NT81C CONIC

¢5 80.1508 IN4L 4.SIS

bNCN AZlATH INCH TltE
30.00 I 48 44

80.00 13 Ul 11
tO0.O0 S • II

100.00 14 40 _0

St•.•• 4 11
110.OO tJ SO 441

LQL 351.$8 VL •7.580 GAL

iQp IOa.lJl VP 38,810 GAP

frIP -17.$2 ZAL 149.03 ZAP

DISTANCE £$1.434

-1.73 AZL 211.•0 NCA 101.08 SI4A 131.14 Ircc .£0585 INC 1.71141 Vt L_I.ITA

-5.41 AZP 10.34 TAL 2tO.TO TAP $H.11 RCA 104.55 APO 191.74 V• 31.£39

45.11 •73 87.14 ZAE 148.30 ETIr SlO.SS ZAC 74.1N ETC EII.OT CLP -$7.47

DLA -1.98 RAL 811.$1 RAO ISST.S V(L 11.007 PTH •.12 VHP 5.045 OIPA -47.91

L-! TIN( INJ LAT INJ _ INJ liT ADC |NJ AZNTH INJ TIN• P• C8T TIN

8181.17 -10.19 SE.0e 74.74 112.08 • 14 43 ISS9.4

411_.N 81.07 214.SS 75.85 70.63 14 40 18 4SP_.3

1819.87 -11._'$ 11.441 74.18 113.34 S 40 51 1L_I.D

44JST.St I_B.1£ 104.11 79._1 14P.37 15 SI 7 4097.3

1408.17 -£t.SO 1.37 TZ.IO 111.10 4 43 35 1092.7

4457.29 24.1kl 173.34 71J.17 IS.IS 17 4 45 31157.3

DIFFERENTIAL CalIIECTIGIII MID-COURSE EXECUTION ACCURACY

11X .0348 111A -.|MOSS TC5 .SO71 8AU .8484 8GT IO1.1 _ 741.7 IG5 _lO.O

-.O_SY _RA -.tits _C3 -.7STO FAU .07SIO RRT -.4714 mNF ._t$ RTF -.5£11
1.0284 FIL4 -.40H FC3-3.21M IMIP _ 3640 959.$ _ -.t4•l It13 .IIS£2

DOE .OIHI4 ira .3711 tC3 .811£ FDP -797 SGI 151.1 8GZ 472.3 THA I_.OQ

RAP 859.3£ [CC 1.5355

INJ • LAT INJ £ LONG

-15.04 _D.T4

18.85 207.00

-15.90 11 .£8

18.1£ 187.10

-18.81 5S4.17

£1.47 lU.81

ORBIT D[TERNINATION ACCURACY

ST 123.• M 117.8 88 577.0

CRT .£4S_J Ct8 .IHJl9 CST -.4711

LSA 580.1 _ 144.7 3SA 31.S

ELI 147.S _ 113.1 ALF 55.70

LAUNCH DATE IEP _ 1970 FLIGHT TIN• 88.00 ARRIVAL •ATE DEC 19 1970

14ELIOC[NTRIC C_NIC DIIITANCI[ E43.11313

Itl. tSO.ttl LAL -.00 LGL 351.SII VL 27.813 GAL -8.70 AZL 37.1HI HCA 111.2tl SIAA 131.03 ECC .20322 INC Z.OO84 Vl _.SYA

RP 107.93 LAP 1.87 LOP iN.DO VP M.213 GAP -4.84 AZP •0.75 TAL 210.39 TAP 330.15 RCA 103.20 APO 158.81 V• 31.243

8C Ikl.•Tli GL 12.27 G_ -Z8.37 ZAL 14•.tO ZAP 48.44 I[T3 24.•6 ZA[ 142.13 IrTl[ 305.44 ZAC 72.52 •TC Z80.74 CLP -41.74
PLA_TOCDN_iC C_NIC

C3 80.171 VHL 4.SO• DLA -.47 RAL 215.34 RAO SS•7.D VEL 11.902 PTH 2.11 VHP 4.&27 DPA -48._D RAP 237.08 ECC 1.3331

IJAQ4 &ZNTH LNCH TIN• L-I TII4[ INJ LAT INJ LONG INJ liT AIC INJ AZNTH INJ TIN• P• CST TIM INJ • LAT INJ • LONG

90.00 t 37 ST I_O_.IH) -19._9 40,75 74.05 111.14 2 14 40 1805.0 -18.24 33.40

_0.00 13 L_ • 4_TR._ 19.99 811.59 75.17 10.52 14 SO 10 4271.• 17.O5 _04.13

IOO.OO t SO 4 1141.31 -20.32 81.O7 74.51 112.41 3 11 L_ 1341.3 -17.11 13.75

snn.o0 14 SO 34 _13.13 21.C_ 111.78 74.74 _8._ 13 7 17 4013.1 17.90 184.39

StO.O0 4 • 40 ITL_._ql -I_S.lO 3.E_ 73.17 115.95 4 3S 38 1129.$ -11.41 318.4£

tSO.O0 1J I_ _ 4_HI7.94 23.8_ 174.13 73.43 114.75 17 12 34 5797.9 _13.22 1(4.84
DI_I_M. COI_CT|ON_ N|D-COUR_ £xIrcuTION ACCURACY ORBIT DETERMINATION ACCURACY

•04110 TNA -.SSS_ TC3 .4473 BAU .1393 8GT 571.1J 8GR 814.1 JG3 SOS.• ST 158.5 M 101.5 SS 839.8
li_ -._y INA -.1_ tC3 -.8491 IrAu .C_110 RRT -.4_N I_F .1052 RTF -.4490 CRT .5414 CRS .SLED CST -.51£8

FI_ t.t_ll FDA -.31_t FC_-S.4_7 _ 2519 _ 994.0 2_ -.1252 R13 ._$18 LSA 644.5 i48A 144.5 $$A •9.6

.O|Tll _ ._414 2CS .OH• FEP -MI I_| 8417.| S_ 41Nl.7 THA 114.68 ELI 140.5 EL• 71.1 ALF 51.71

LAUNCH DATE W[P E• 19T0 FLIGHT TIN• 00.00 ARRIVAL DATE DEC •1 1R70

HELIOCENTRIC CQIIIC

RL 150._8 LAL -.00

RP IO7.91 LAP 1.05

it( H.441 34. 13.ii

PLAN[TOCENTRIC CONIC

C_ •O.809 _ 4.49S

_NCH AZNTH LNCH TIME

SO.O0 I 27 41

SO.00 13 40

100.00 • 48 89

100.00 IS t 15

110.00 5 SO 47

110.OO 18 I tl

DISTANCE •5•.T•$

LOL $$8.58 VL •T.i|l GAL -D.S4 AZL 87.77 NCA 114.S0 GHA

LOP 115.01 VP 51.215 GAP -4.81 AZP 90.9• TAL 819.07 TAP

GP -51.55 ZAL 144.98 ZAP §5.8| [TD tt.iD ZA• 141.1D EYE

138.54 (CC .Z0090 INC _.•880 Vl t_.974

534.57 RCA 105.74 APO 151.94 V• $5.847

300.08 ZAC 70.81 ETC 810.38 CLP -48.£8

DLA .80 RAL 813.72 RAID I|17.l V_L 11.399 PTH •.11 VHP 4.645 DPA -51.80 RAP •34.34

L-I TIM( INJ LAT INJ _ |NJ lit ADC INJ AZMTH INJ TIN• PO CST TIN INJ • LAT

8247.30 -20.13 45.34 75.51 110.18 • 5 0 1147.5 -17.43

4880.24 11.17 208.85 74.9• 68.49 15 0 S• 4850._ 15.70

IIN_._4 -21.40 •S.7S 74.D7 111.3D 5 •• 33 1303.1 -18.30

4348.34 18.90 119.01 74.48 67.23 16 17 P.4 _H_D.5 18.85
1784.71 -_4.11 5.99 73.67 114.98 4 20 14 11_4.7 -tO.S3

4358.01 _t.87 171.70 _.I• 83.70 17 •1 S 3759.0 18.85

DI_TIAL _CTIQN$

102 .0149 TRA -.3_tS TC5 .3417 _ .2714

NO• .OS4T tlU -.•St3 KS -.95S7 FAU .08594

FOE 1._140 FtA -.$S13 YC_-S.eeS8 Blip

IIOE .OS¢le liltA .4083 KS 1.0041 FSP -949

NID-COURII( EXECUTION ACCURACY

8GT 141.3 SCAI 181.D SGS 328.8

RNT 0.5111RRF .8914 RTF -.3244
I_ 1043.011_ -.Oe4_ R15 .•887

831 St4.• 832 SO1.5 THA 105.45

ECC 1.3388

INJ • LONG

341.12

101.$3

16.38

181.74

358.85

114.55

ORBIT DETERNINATION ACCURACY

ST 145.8 Sit 93.0 SS 704.9

CRT .9010 CIR$ -.3207 C$T -.5775

LSA 710.8 14_A 144.8 SSA 27.4

EL1 110.7 •L_ 54.8 ALF 51.98

LAUNCH DATE 8•P L_ 1170 FLIGHT TIN• 9_.00 ARRIVAL DATE DEC •3 1970

14_IOCD]NTIII C CA_J I C

IlL 130.11 LAL -.00

lip 107. SO LAP •.18

IIC SO.SIS 64. 11.18

PLAI4ETQCIENTR 1C CCNIC

C3 lO.tOi _ 4.495

LJACH AZm iNCH TIN•

SO.O0 I 17

00.00 13 S_
100.00 t 40 17

100.00 19 12 40

110.00 S 91 I1

liD.O• 18 18 19

DIBTANCZS59.513

LOL 134.$8 VL 27.J00 GAL -8.1M_ AZL 11.54 HCA 117.74 _i4A

lOP 118.34 V_ _.313 GAP -3.81 AZP 81.15 TAL •2G.23 TAP

64P -SS.TS ZAL 144.¢14 ZAP 58.50 ET3 20.25 ZAE 140.81 ETE

13£.58 ECC .19905 INC •.48_9 Vl _9.874

337.H_ RCA 108.20 APO 158.88 V_ 35.£51

2_4.34 ZAC 67.89 ETC _58.88 CLP -51.05

0LA 2.47 II_L 113.10 I1_ •S3T.! V[L 11.•10 PTH 2.11 Vl4P 4.408 DPA -52.94

L-I TIN( INJ tAT INJ L_G |NJ liT A3C INJ AZMTH INJ TIN• FIO C$T TIM

8Lq_3.$4 -21.4G 44.53 71.DG 109.00 1 50 1 1813.5
4784.1_ 17.1'0 205.78 74.90 17.55 15 12 18 4184.•

_.SO -_.41 L38.34 75.85 110.17 5 14 5 1487.3

412|.53 18.1_ lso.£1P 74.45 _4.27 10 28 5 _825.5

tWJ._H_ -23.10 •.47 74.40 11_.10 4 5_1 16 1205.4

4310.13 21.41 1_.$1 PS.IM 12.74 17 SO 16 STtO.•

DIFFImlmlAL CCJlI_TIONI

T_ .SOIl 111A -.3_0_ TC3 .STL_ llAU .H
II_ .DE NllA -.t40S RC3-1.0313 FAU .1_1057

FR( 1.9210 IrRA -.STSS FC_-$.SOt$ BIN° 21181

80( .1091 HA .4248 BC3 1.0871 FW e -1035

RAP 851.09 ECC 1.33_5

INJ • LAT INJ • LONG

-18.61 38.87

14.50 IH.S8

-1R.49 19.08

15.38 179.1£

-81.84 1.00
17.85 1_.•7

GRBIT DETERNINATION ACCt.II_ACY

ST 189.7 SR 133.4 SS 763.4

CRT .8800 CRS -.7781 CST -.8838

LSA 779.• 14SA 143.1SSA _9.1

EL1 813.8 EL• •9.6 ALF 37.09

NID-COGRI_ ExlrcuTIGN ACCURACY

8GT H|0.3 DGR 101.2 84;3 551.1

I_T -.1510 _ .2112 RTF -.1140

SGB 1110.3 R_ -.04,13 RlS .8182

SG1 985.0 SC_ 511.5 THA H.S7
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH RAT• UP EE 1970

_LIOCENTRI¢ CQNIC

RL 150.1$ LAL -.00

RP $OT.4S LAP •.38

R¢ TO.GG4 GL ID.T4

PLAMETOC[14111 ! C CONIC

¢$ 80.•46 V_ 4.S00

LNCH AZNTH LNCH TIN•

90.00 1 • 11

90.00 14 $ tY

100.00 t 91 23

100.00 19 _l S|

110.00 3 43 $S

110.00 16 tD 55

FLIGHT TIN( 94.00 ARRIVAL DATE DEC El IOTD

DIITANC• iiS.811

LOL 3§0.S8 VL •?.TII GAL -8.ST AZL IT.t9 HCA 1tO.DO IRA lmt.?D •CC .1DT3D

LOP 119.S8 VP H.138 GAP -3.0l AZP 91.40 TAL |lO.4i TAP 341,44 RCA 104.97

GP -3R.OS ZAL 144.1§ ZAP i_.SD ETS IT.SS Z/dE 139.86 ET• 288.59 ZAC 85.43

INC E.TI04 V1 29 IT4

APO 159.99 V• 3S.554

• TC t$R.•3 CAP -SR.Oi

DLA 3.98 Rll 114.42 RE I|li.I ill 11,101 PTH £.11 VHP 4.308 DPA -S4.S• RAP £5T.35 [CC 1.333£

L-I TIN[ INJ I.AT INJ LONG |NJ RT A3C INJ AZNTH |NJ TIN[ PO C3T TIN INJ • LAT INJ E LONG

• _40,H *ll,4t dR,Q9 YI,JT tO?.?l 1 4? It 1741.0 -1R.Ti 41.R?

4787.i3 1i.45 lOl.ll 79.10 _l.i3 15 14 14 4137.0 13.1D 193.80

NTI.lO -28.49 19.$3 ?1.31 109.04 3 S SI 1478.1 -DO.El 51.83

44Ol.17 17.48 $81.5R 74.¢_ QS.37 14 39 37 _1.3 14.OR 174.51

ll4S.ll -_l.SI 11.01 ?S.38 11£.80 4 14 40 1£43.$ -£3.01 3.48

4181.01 80.14 l••.H 73.15 11.85 17 40 14 9481.0 14.31 tOO.DE

DI_NTIAL CGNRECT|GN8
.1178 TRA -.3T_• TC3 .13R0 RAU .3071

RDE .18Tt _ -.8497 RC_-1.1837 FAU .08_97

FOE 1.R910 FItA -.3?88 FClk-4.0181 l_P 3344

ROE .1•01 BItA ,447| K3 1.1347 FIMB -1101

NID-COURIE EXECUTION ACCURACY ORIIT D•T[RNINATION ACCURACY

8GT §19.? m 107_.t 893 _18.• 8T !07.3 M IO0.R JR 8£•.1

liRT .0974 W .8500 RTF .0788 CRT .9414 CR& -.1_P02 CAT -.788E
8rdB 1191.3 8113 -.ono R13 .8308 kSA OAR.3 m_ 14R.0 SSA tA.a

lid 101"J.i _ 918.6 THA 87.98 •L1 £83.0 ELi 43.i ALF 44.04,

LAUNCH DATE 8[P 58 1970 FLIGHT TINE 94.00 ARRIVAL OAT• D•C •7 2970

HELIOCENTRIC CCiAIC

RL 1SO.IR LAL -.00
gtP 107.48 LAP 8.46

RC 78.018 64. 18.40

PLANETOCENTR IC CCNIC

C3 IO.SSO V_L 4.911

AZWTN LNCN TIRE

tO.O0 05840

90.00 14 tO 88

1DO.DO 8 81 90

SOD.DO 13 9O 11
lID.DO 3 94 $8

110.00 18 40 N

DI_TIAL CaiJECTIGN8

19[ .SET1 TNA -.4007 TC3 .Oils BAU .3nO

W( .lOTS RRA -.8444 RC_-1.8080 FAU .OISSt

FD[ 1.8491 F_A -.Sill FCS-4.0t_4 BEP 1433

80[ .INNI3 BRA .4704 RC8 1.8011 FDP -1149

DISTANCE 878,10|

358.30 VL R?.734 GAL -8.38 AZL 8T.OI HCA 114.88 GHA 138.91 ECC .19594 INC t.R?S4 V1 19.874
LOP l•t.18 VP 9O.333 GAP -R.48 AZP 81.87 TAL llO.5R TAP 344.78 RCA lOG.D? APO 115.83 VR 35.858

GP -38.48 ZAL 143.44 ZAP @?.lH_ ET$ 14.63 ZAE 138.10 ETE iS1.14 ZAC U.R1 8TC 8SO.ST CAP -41.33

DbA 3.34 RAL ilL.11 RAD 6_l?.R VEL 11.903 PTH t.1£ _ 4.316 DffA -SS.IIRAP itS.O? ECC 1.5348

L-I TIN• XNJ LAT |NJ LONG [NJ RT AIC |NJ AZI4TH XNJ T|NE PO CAT TIN |NJ t bAT |NJ £ LONG

13t1.07 -n.48 3R.ll 70.18 105.3• 1 3• 31 IT•1.1 -!0.93 45.18

4110.01 1S.15 •00.03 79.33 83.75 13 37 38 4090.0 11.111 185.00

8180.1_ -84.51 5£.70 ??.?l 107.1• 8 $7 Si 1380.3 -81.87 •4.90
4414.03 16.18 1•0.9O 73.03 M.3£ 18 58 7 9O38.1 1£.65 IT3.88

1147.90 -17.45 13.81 71.81 111.14 4 8 lO 1887.9 -14.50 8.1S

4841.17 19.94 IM.S9 _.34 91.00 17 S1 T 3841.£ 14.95 157.77

NID-COUR wr EXECUTION ACCURACY DRBIT D•T1E]UAIN&TION ACCURACY

HT S34.1 _ 1193.t H3 N.• ST L_JR.0 M tiS.4 iS 8T7.8

RNT .L_•T3 NNJr .94R9 RTIr .3157 CRT .R539 CR8 -.IHJ9£ CST -.RAID

89_ 1190.8 R_l .0_37 R13 .9431 LSA 947.5 NSA 141.0 IIA ••.l

891 117_.7 _ S_.5 THA ?R.IH! ELI 380.1 EL8 58.3 ALF 47.1T

LAUiICN DATE REP tt 1970

HELIC_ENTRIC CONIC

RL 150.18 LA b -.00

RP SOT .48 LAP 2.$6

RC T4 .148 GL IO.li

PbAN[TC_•NTR ! C CON|C

CI 80.381 _ 4.950

_NCH /_TNTH LNCH TIN•

90.00 O 49 I

90.00 14 34 43

IO0.OO • 15 S•

toO.DO 13 $8 54

RIO.DO 5 89 ST

110.00 IR 95 5

FLIGHT TIN( 93.00 ARRIVAL DATE DEC £9 1870

DISTANC[ £75.901

LQL 355.58 Vb tT.T4S GAL -0.45 AZL 8•.74 HCA 117.45 GHA 132.95 ECC .IDMSR

LQP 1E9.08 VP 35.39E GAP -1.94 AZP 51.55 TAL t£0.S$ TAP 348.03 RCA 107.10

GP -40.?• ZAL 143.53 ZAP 78,61 ETI 11.44 ZAE 135.4£ •TE 575.19 ZAC 50.37

INC $.E614 Vl ER.iT4

APO 1S3.08 V£ $S.ES8

[TC EAT.St CLP -48.77

DLA ?.19 RIL 119.59 RIO Ill?.• YEA 11.511 PTH 2.15 VHP 4.•5• DPA -$7.$1 RAP 518.41 ECC 1.33TT

k-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CAT TIN INJ • LAT INJ £ L_G

r_44.N -14.40 S•.S9 T•.54 104.53 1 59 SO 1844.4 -••.13 48.89

4340.70 13.75 19T.09 ?•.•0 •S.O0 15 05 4 4040.7 iO.•T 190.14

81T0.94 -•S.S• _8.13 79.80 108.18 • $0 3 1S70.9 -•5.08 88.19

4388.33 14.80 178.09 75._8 •3.73 17 5 47 3799.4 11.15 iTS.tO

1888.99 -88.90 13.87 78.18 109.T• d • 10 1338.5 -n.55 8.OM

4200.11 17.97 138.80 74.19 •O.tO 15 3 3 3•00.• 15.47 159.48

DIFFERENTIAL CGRR[CTIGN_

_DE .R500 TEA -.4_ TC3 -.1899 8AU .3317

ROE .•OH RItA -.83Ti RC_-i.R?$8 FAU .09_RS

FOE S.li94 FRA -.9190 FC_-4.0435 88P 373•

ROE .Sill IRA .4114 BC3 1.•R11 Flip -1151

LAUNCH DATE liP l_ 18T0

HELIOCENTRIC C_NIC

I_ 130.i• LAL -.00

RiP SO?.4O LAP 8.71

RC 77.18e GL I_.DI

PI.AI_OCENTRi¢ CONIC

C3 •O.774 _ 4.9|3

_NCH AZNTH LNCN TIN•

IO.O0 OlIM
IO.O0 14 31 87

100.00 I 4 I_J

toO.OR 19 • 89
110.00 8 88 14

iiO.O0 17 • II

D I F71[NENT I AL CGNNKCT|ON_

TO( .1148 _ -oRlOt TC8 -.RTII IUW .Nit

NO[ .JEll I -.nil Kl-i._E7 FAU .C_3

rD! t,0115 _A -,Rill lCl-l.El?l I 41it

I_ .iYtO iRA .5151 K8 i.3Tl4 FEP -lln

MID-COURSE EXECUTION ACCURACY ORBIT CHETERNINATION ACCURACY
8GT i33.i IGR 1141.4 IG3 3ti.• ST 554.9 M 574.0 iS 914.T

lilT .9110 RRI r .n•S RTF .5319 CRT .9405 air -.814T C8_ -._e

869 1400,0 I ,Clll 113 ,9515 LIA lOSl,l MIA 141,l llA lO.#

tMil 11t8.4 811 Sn.4 THA 15.51 ELI 498.1 EL• ?O.i ALl 48.51

FLICAAT TIN[ 100.00 ARRIVAL DATE DEC 51 1970

DISTANCE li9._RI

LO_ 339.$8 VL 57.790 GAL -9.30 AZL INi,43 HCA 130.70 8NA 133.03 ECC .19541

_QP 114,33 VP 9O._MI GAP -1.43 AZP 1_.33 TA_ •10.47 TAP 351.17 RCA 107.57

GP -45.0_ ZAL 241.41 ZAP 77.•0 ET8 7.14 ZA[ 154.35 [T• •70.51 ZAC 57.63

INC 3.5738 Vl iS.R?4

APO 158.75 V• 35.E59

ETC •AT.D1 CAP -7•.34

• .14 P_ 518.3| P_ •ROT.9 N[_ 11.1_3 PTH •.15 VHP 4.E87 DPA -58.48 RAP 515.43 ECC 1._118

L-I TINE Ili LAT Ili S Ili IT ARC IlJ AZNTH IlJ TIN[ PO CAT TIN INJ • LIT INJ • 1

llOS.i| -83.34 _.J3 91.11 103.07 I DO 55 1901.9 -13.19 S•.4i
41_MI.Ct ll.ll 11_.1 17.14 94.17 IS ? ST 19.1 8.il 187.10

llll.l? -l_l.lO _l.I 80.94 104.37 • 41 t9 lllS.8 -_A.84 31.81

41klO.lO 13.31 ilS.14 TI.lO 11.14 17 20 SO 3740.6 9.58 1t1.45

illl.l_ -l_.ll IK).33 78.83 107.14 3 IS 59 t3Rl.l -88.83 it.it

413T.71 ll.ll 159.71 TI.OG 98.44 18 II I1 3557.7 11.14 133.15

NID--I EXECUTION ACCURACY 181T DETERNINATION ACCURACY

SIT ?lO.R 81_ 1337.• IG3 5tR.T ST 43•.3 I_1 458.5 89 9TI.4

RRT .ell W .iDOl RTF ._liR CRT .9731CRS -.9918 CAT -.939T

1|33.9 _ .Oil1 R13 .9Sl_ bSA 1149.5 NSA 158.1 IRA 19.E
SGI 1441.i ill Sl3.i THA l_.4D ELl 518.l EL1 75.0 ALF 48.79

1T$•



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970l

LAUNCH DATE SEP 22 IDTD FL|GHT TIN• SOZ.OO ARRIVAL DATE JAN Z 1971

HELIOCENTRIC CONIC DISTANCE 291.807

RL 150.16 LAL -.00 LOL $S8.SD VL E7.748 GAL -8.31 AZL U.O8 HCA 133.93 SMA 133.02 (CC .SDZl7

RP 1DT.4D LAP t.lt LOP $$8.SD VP 38.3S5 GAP -.94 AZP 92.7• TAb ••O.EQ TAP 354.•0 RCA 107.3D

RC 79.$1HS GL •4.Ol GP -43.37 ZAb 140.D7 lAP 81.GO •T8 4.•• ZN[ 13E.02 ETE 714.SZ ZAC 55.50
PLAN[TOCENTN|¢ CONIC

C3 21.1L_ VHL 4.397 DLA $0.141, •Ab t$7.57 RAD i3i7.t V[L 11.931 PTH 2.17 VHP 4.333 DPA -SD.SO

LNCH AZNTH LNCH T|N[ L-I TIN• INJ LAT |NJ LONG INJ 2T ADC ZNJ AZ14TH |NJ T|N[ PO CDT TIN
00.00 O 28 49 tS84.7Z -L_J. t4 14 • 91 83.31D 101.05 I 11 34 1964 .7

90.00 15 10 O 4334.33 t0.tl 110.11 78.37 83.98 11 75 33 3934.4

100.00 I 55 L_l _3.73 -77.43 44.04 85,0• 10Z.38 • 33 34 1683.2
100.00 1D L_S • 4••6.01 11.70 1T•.l_J 77.80 11.30 17 37 31 34UI9.1

I10.00 3 13 47 10_$.63 -30.1_ tA.OI I_.10 104.00 3 49 41 1433.9

llO.O0 17 1_3 4113.14 14.38 1ST,IS 7643 $8.77 18 3048 3313.1

IN(: 3.D17D V1 £9.674

APO lSD.iS VE 35._5!
ETC ||D.|3 CLP -77.97

RAP ZOD.Z4 ECC 1.3477

INJ Z LAT INJ Z LONG

-_4.45 34.70

D.ID 114.04

-25.46 55.04

7.90 1D5.15
-2D.1_ 15.77

10.31 130.75
DIFlr[RENT lAb C.GRI_[CT ! ON8

T_C .41S1 TRA -.41m7 T¢3 -.4_11T 8AU .410_

ROE .4318 NRA -.£1_i RC_-I ._133 FAU .09L_l

FOE l.lSSi FRA -.4119 FC3-3o_H_ BIUP

.8017 BRA .S343 K3 1.43•0 FSP -11•8

LAUNCH DATE IM[P •• 1970

N[LIOC•NTN IC CONIC

MID-COURSE EXECUTION ACCURACY
IGT 104.1 SGR 14_.0 883 _3.•

NRT .7S7S RRF .IM8• RTF .7805
m 1674.4 R_ .1031 R13 .8836

881 1310.8 SC_ 373.1 THA 10.57

FLIGHT TIN• 104.00

DISTANCE_.•IS
RL 130.11 LAL -.00 _ 338.58 V_ _T.748 GAL -8._ AZL 65.70 HCA

i_ 1O7.11 LAP !.11 _ 1)|.83 Vf M._IO GAP -.4t AZP 03.18 TAL

E It.lit 64. ••.N _ -_47 83 ZAL IN.SO ZAP 15.T$ ETI ._JE ZNE
P_U_TOCI_T_IC COMIC

C3 ll.ll7 V_. 4.148 DLA ll.Sl RAL t11.78 RAD 6Sl7.l V_L 1|.958 PTfl

LNCH AZIAT14 LNCH TIN• b-I TIN• INJ I.AT INJ LXNIG
90.00 0 17 31 •_4.37 -•7.03 CH).SG

90.00 lS 3047 447|.S0 8.81 167.47

100.00 I 43 L_ 1_11._4 -!_._1 41.10

100.00 18 43 i 41_L1.11 1.14 ltm.lt

110.00 3 • 11 I_Og_.lO -31.&$ 18._1

110.00 17 _ $8 40_.lNI 17.87 154._
DIFFEIt[NTIA_ CA_J_CTION8

TI_ .$34MI 1114 -.3181 TC5 -.81_3 BAU .4397

liD( .314t NNA -.1071 NC_-1._975 FAU .088L_J

IrDE I.•017 _ -._qW FC_-5.S5_4 Blip 3170

88[ .7437 _ .84N _ i.Slll Flip -$151

ORBIT DET[RN|NATION ACCURACY

ST SSO.O M $50.3 88 ID08.5

C_T .9794 (311 -.l_SS CDT -.•SOl

L6A 1785.9 NSA 138.8 88A IT.S

EL1 774.1 EL• 7D.1 ALl= 41.01

ARRIVAL DATE JAN 4 1971

137.17 I_A 1_.97 ECC .1DIDS INC 4.3017 Vl L_.174

719.98 TAP 357.13 RCA 107.48 APO lSl.i! Vt _3.138

11_.48 [TE 759.16 ZAC 3E.79 ETC _SS.L*O CLP -.ll3.14

• .IS _AP 4.471 DfA *lO.3i Rkr tOt.t3 [CC 1.3|38

INJ RT ADC INJ AZNTH INJ TIN• F_ CST TIN INJ • L.AT INJ • lONG

85.71 98.70 1 I _S 10_4.6 -••.ST 11.31

711.93 11.98 16 45 _5 _73.5 3.1_ 110.74

85.47 100.01 • _4 3• 1731.3 -L_i.I3 40.40

_1.33 ll.IMI 17 51 13 _i_l.O l.O7 IIM_.4I

14.87 103.11 3 43 4 14••.1 -_9.43 11.79

77.61 38.01 18 47 3 3414.0 8.$8 148.11

NIT KTERNINATION ACCURACY

3T EH)O.1 11 830.3 IS 1058.7

C_T .8631 C_6 -.llTl CIT -.I/_l

LIA 1394.4 M_A 138.D ISA 13°1

EL1 138.6 EL• 14.• ALF 4•.7D

NI_ EXECUTION ACCURACT

8GT 1014.7 8DR 14t_.0 883 3?0.0

liT .i|i_ I_ r -I_)l RT_ .811!

I_J 1111.0 RI3 .118_ RI3 .H_7

881 1741.S SG_ $12.3 THA 15.••

LAUNCH DATE 6[P tl 1DTD

HELIOCENTRIC CONIC

RL 170.16 LAL -.00

RP 1D7.48 LAP 3.08

RC D3.1NII GL 88._9

PLAD_TOCENTR IC CGNIC

C$ 88.803 VHL 4.711

LN(N AZNTH LNCH TIN[

• 0.00 0 4 iS

ON.O0 15 $4

100.00 I 34 8

IGO.O0 17 ? St

110.00 • SO SG

110.00 17 SO 3O

FLIGHT TIN• 106.00 JAN • I|11

DI|TANC[ $04.394

LOL 356.58 VL •7.730 6AL -8.17 AZL 65.81 HCA 140.40 8NA 137.86 (CO .19113 Vl L_.674

LOP 159.01 VP 30.35D 6AP -.01AZP l$.65 TAL 716.§6 TAP 3SD.IHS RCA 107.4D vt 55.£50

GP -49.60 ZAb 138.70 ZAP 69.53 ET8_§|.l_l ZA_ 1_i.7D [T• •34.18 ZAC SO.El CLP -ID.EI

DLA 14.8S •Ab L_0.14 •AID 6387,8 V[L 1|.688 PTH •.14 VHP 4.331DPA -ll.ll RAP 167.S7 [CC 1.36D7

L-I TIN• INJ LAT INJ LGNG INJ RT AS(: INJ AZNTH INJ TIN• PO C6T TIN XNJ • LAT |NJ _ LONG

8713.49 -tT.T4 75.$4 88.54 95.93 O SO 8 1113.5 -£S.65 67.05

4411.t_ l.OO 183,8_ 81.94 l•.4S 17 T 34 _811.3 3.06 177.14

IAI3.TI -_l.OT §4.•0 88.H lT.•O • 14 31 II_S.D -_7.70 43.•4

417449 7.tl 1IS.T• 81.30 61.10 18 17 85 3ST4.• 4.07 159.1S

7157.1_ -3•.Sl 33.13 67.71 100.87 3 35 33 1337.• -30.7E _4.4l

4013.55 11.04 1SS.M 79.48 37.44 19 5 •l 3413.S 1.17 145.31

ARRIVAL DATE

INC 4. 753£

APO IS8.tD

ETC I_J4. I_1

DI_NTIAL CC_R[CTiO_ NID-COURIM[ EXECUTION AC¢_IA(Y

TO[ .IMM_3 TP.A -.3_ TC3 -.7380 BAU .4115 8GT IL_5.4 I_ 110_.3 883 350.8

NO( .9149 RRA -.1904 RC_-I._IIO FAU .C_M_ •RT .831_ _F .17_1 RTF .17Ol

F_ I.11_4 FIA -.1_41 FC_-3.1t43 lip 51_3 SG_ 1875.8 _ .13_E i13 .88ll

I_ .1033 Ilia .3311 K3 1.3_l FSP -1019 SGI 1903.7 8DE 3•1.3 THA S0.•3

LAUNCH DATE IM[P I_ 1970 FLIGHT TIN• 108.00

NELIGCENTRI¢ CGNI¢ DIDTANCE $10._1_

R_ 1110.11 LAL -.00 L_ 3311.30 VlL. 87.714 GAL -I.01 AZL 14.77 HCA 143.14 8MA I_.?T ECC .19051

RIP 107.4l LAP 340 LOP 14•.33 VP 30.357 GAP .45 AZP !14.12 TAb •19,07 TAP •.71 RCA 107.47

RC N.111 CA. 31.31 GP -3£.13 ZAL 1_1.8_ ZAP _.93 [1"8 351.53 ZN[ 173.71) trTE _9.37 ZAC 47.77
Pt.ANETOCENTR I C C.Cmi C

C3 _S.188 _L 4.118 O_A 18.11 RA_ !11.71 RAD 6387.• VEL IE.O_4 PTH •.IS H 4.740 DPA -_.00

UICH AZNI_ LMCH TIN• L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZM114 INJ TIN• PO C.IT TIN
_0.00 _3 41 13 1104.41 -11._0 I1.13 •1.33 91.IS _4 _ 38 _.S

_0.00 18 ll 37 4_.70 4._4 170.70 84.44 11o0£ 17 53 37 375•.•

100.00 I 11 • 8311.11 -N.84 10.48 91.73 94.03 • 3 e llll.l

100.00 17 53 !0 41N.341 3.10 lll.i 13.7S 10.13 II 41 49 53D•.4

110.00 • gO 37 ll_l.ll -53.40 _.78 91._10 17.74 5 •7 4l 1E_ql.•

110.00 1l I0 11 _1.C_ 9.03 146.M 81.77 38.81 19 _! _ 3361.1

DI_IAL CCDtlE¢TION_ NID-C_URD_ E)nrcUTION ACCURACY

T_ .1144 T_A -.gill TC5 -.1141 BAU .4109 8GT 1415.1 IGI 13£S.7 8G3 3•6.7

I10( .14110 lIRA -.ION NC$-1.84_9 FAU .073•8 liT .8803 RNF .976_ RTF .9041
_D[ •.IOIA F_k -.14TI FC_-•.1147 lip 8114 IGB •|3S.3 R_ .1418 R13 .•7OS

1.013l IA .SCL_? K3 1.6011 Flip -I_ SGI 2070.4 88_ 3_.7 THA IS.I•

_IT D[T[RNINATION ACCURACY

ST IS•.• M 7•5.4 83 1D43.5

CRT .9814 GR$ -.88•8 CIT -.9784

LSA 1537.8 14_A 137.D 86A 14.0

ELl 111S.• EL_ 90.D ALF 40.SZ

kRRIVAL DATE JAN 8 1D71

114¢: 5.73_4 Vl _.174

APO 15D.0_ V£ 55.£54
ETC 733.16 CLP -_4.81

RAP 111.16 ECC 1.3817

INJ • LAT INJ • LONG

-•T.34 73.S5

• TD 173.15

-•D.77 51.78

1.85 155.35

-31.97 _9.08

4.11 14•,Ekl

CRIIIT DE_|NATION ACCURACY

ST 1D37.3 M 777.• $8 1075.8
CRT .9887 CR6 -.tl_4 CST -.7140
LSA 1117,• 14_A 13•.4 66A 1£.5

EL1 1306.4 EL• •3.1ALF 3T.48

1733



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAtHKH OAT[ S[F || 1170

HELIOCENTRIC CONIC

RL ISO.18 LAL -.00

RP 107.50 LAP 3.17

Re 11.$78 GL 34.18

PLAN[TOCENTRIC CONIC

C3 84,450 VHL 4.64S

LNCH AZMTH LMCH T|M[

IO,00 83 18 13

90.00 ll 53 30

1DO.D0 1 5 38

100.00 18 3 11

110.OO t 3D 47

110.00 18 46 31

FLIGHT TIM( 110.00

DilTANCE 317.26Z

LOL 358.58 VL 27.394 GAL -7,91 &ZL 84.19 HCA

LOP 145.58 VP 38.319 GAP .88 kZP 94.87 TAL

GP -54.50 ZAL 13E.EI ZAP 95.91 [78 346.86 ZAE

ARR|VAL DATE JAN 10 1971

146.87 3NA I$Z.GZ ECC .18996 INC 5.9120 Vl Z9.974

118.§0 TAP 5.57 RCA 107.43 APO 157.81 V2 $5.151

120.73 ET[ 145.23 ZAC 45.19 ETC 251.00 CLP-100.2£

OLA lt.$0 RAL _3,50 RAD ISU.O VEL lt.075 PTH 2.16 VHp

L-I TINE |NJ LAT |NJ LCNG |NJ RT A$C INJ AZNTH |NJ TIN£

ti11.i7 -ti. EI 90.01 I$.il 88,71 24 11 55

4158.08 1.91 175.12 87.60 81.74 18 4 48

till,D1 -_9,89 87,69 iS,TO 90,13 I 49 9

4034.E? 3.31 1S7.SS 8@.83 80.27 18 10 25

131t.44 -33._ 45.38 95.S3 83.89 3 18 24

3901,_D 8.80 143.77 84,87 58.42 18 50 53

DIFFERENTIAL CCEIECTIO_I NID-COURSI[ EX2CUTION ACCURACY
TD[ $,_NI TRA -.5464 TC3-1.0338 BAIl .5507 8GT 1834.9 SGR 1S01,8 SG3 £87.6

RDE .8189 RRA .007_ RC3-1.1149 FAU .05957 RRT ,9011 R_ r .9784 RTF .9318

FD[ 1.1013 FRA ,0401 FC5-1.9478 B&P 7225 SC_ 2449.1 825 .182§ R13 .9717

BOE 1.348 NA .$485 8C3 1.3718 Flip -885 SG1 2382.5 SG2 5L_B.9 THA 37.08

4.864 DPA -88.79 RAP 186.83 ECC 1.4084

PO CET TIN INJ 8 LAT INJ 8 LONG

Z312.D -28.17 81.35

3838.1 -1.88 188.99

2Oll,0 -89.55 39.1D

3434.3 -.67 151.47

1714.4 -33.08 34.13

3301.8 2.34 139.53
DIFFERENTIAL CCmR[CTIC_I N|D-COt_8_ EXECUTION ACCUNACY _§|T DETERMINATION ACCURACY

TOE 1.0390 TRA -.$S77 TC3 -.8891 8AU .3264 SGT 1712.2 8DR 1525.7 833 298.6 ST 1844.8 SR 863.0 85 1079.8
89( .7438 RNA -.0371RC3-1.2710 FAU .08797 RRT .8040 RRF .9777 RTF .9205 ¢RT .9888 CRS -.999T CST -.9875

FDE t.1918 I_A -.OSL_ FC3-8.40GS B$P 8725 _B 2293,3 925 .1523 813 .9713 LSA 1854.3 NSA 140.7 8SA 11 .O

B(_ 1.£942 BRA .3104 DC3 1.8105 FSP -959 SGI _$2.8 8GZ SEA,3 THA 41.32 ELI 1511.1 EL2 101.1 ALF 54.94

LAUNCH DATE 8[P 22 1970 FLIGHT TIN[ 112.03 ARRIVAL DATE JAN 18 1971

HELIOCENTRIC C_MIC DISTANCE 323.5S2

lit. 130.11 LAL -.0Q LOt. 35i.$8 VL 27.i71 GAL -7.79 AZL 83.SD HCA 150.09 SNA 132.45 [CC .18949 IN(: 8.5011

RP 107.31 LAP $.24 LOP 149.93 VP 38.L_9 GAP 1.28 AZP 95,_4 TAL 217.85 TAP 7.95 RCA 107.33 APO 157.54

RC 90.641GL 3T.33 GP -59.99 ZAL 129.65 ZAP 98.38 [T8 541.93 ZAE 117.51 [TE 241.21ZAC 42.50 ETC 850.88
PLAN[TOC[NTN[C C_41C

C3 tI.L_T VHL S.118 DLA 21.95 RAL _S.S8 RAD 8SM.S V[L 12.149 PTH 2.18 VHp 5.301 DPA -83.64 RAP 180.84 ECC 1,4313

LNCH AZNTH INCH TIN( b-I TIN( INJ LAT ZNJ L_NG |NJ RT AEC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 8 LONG

80.00 L_ S 15 _$.77 -27.71 99,80 100.03 83.94 23 55 39 IA43.8 -28.28 90.99
90.00 17 33 21 4100,31 -1.P_ 169.79 91,_ 61.71 18 42 42 3510.5 -5.01 183.13

100.00 O 41 5 2731.3§ -_J.39 ?8.B_ 100._ 85.45 I 31 38 2131.4 -29.89 14.03

100.00 18 _ 9 _848.18 ,40 153._ 90.75 60.11 18 44 S? 3348.2 -3.58 148.74

110.00 2 _ 41 2411,81 -_1..18 53.18 100.47 89.27 3 6 58 1818.6 -33.90 43.93

110,00 19 10 8 393$,87 4,31 142,30 18,32 38,041 20 18 58 3233,7 -.18 13Q,09

ORBIT DETERHINATION ACCURACY
ST 1475.7 SR 915.0 SS 1077.9

CRT ,9904 CR8 -.9999 C$T -.9901

LSA 2038.5 NSA 148.8 88A 9.5

EL1 1733.0 EL2 107.8 ALF 31.89

Vl _.674
V2 35.847

CLP-IO5.S1

LAUNCH DATE 919 tt 1970 FLIGHT TII4[ 114.00 ARR|VAL DATE JAN 14 1971

H(LIC_ENTRIC CONIC DISTANCE 389.812

8L 150.18 LAL -.00 LOL 358.98 VL 27.844 GAL -7.95 AZL 82.98 NCA 153.32 9MA 138.25 E¢¢ .19908 |MC ?.3394 Vl 19.974

RP 107.$$ LAP 3.89 LOP 152.01 VP 38.175 GAP 1.88 AZP 96.57 TAL 817.13 TAP 10.45 RCA 107.84 APO 157.8§ V2 35.243

NC J_.917 Gb 40.79 GP -58.88 ZAL 189.44 ZAP 100.88 [T9 338.71 ZAE 114.13 [TE 83T,37 ZAC 39.83 [TC 249.12 CLP-110.T$
PLAN[TOCENT_IC CONIC

C3 28.718 VHL 3.359 OLA 24.88 RAL'287.88 RAD 8539.t VEL 12.851 PTH 8.20 VHP 5.T13 OPA -64.53 RAP 174.56 ECC 1.4729

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZNTH 1NJ TIN( PO CST TIM INJ 2 LAT ZNJ 2 LONG

90.00 It 31 $3 3t17.13 -tS.8S 111.64 104.78 78.03 83 85 30 8417.2 -87.25 105.55

!10.OO 18 25 34 4032._ -5.34 lit.it 97.01 62.15 19 38 47 3438.7 -9.O2 155.98

IOO.OO D 19 tl teO3.33 -t8.24 07.91 105.25 79.76 1 7 84 8283.4 -29.36 79.29

100.00 18 14 43 3041.99 -3.11 147.42 85.88 80.88 80 88 45 3241.7 -7.14 140.84

110.00 8 10 4 2338.97 -33.88 82.S2 10_,17 83.78 8 52 21 1937.0 -34.17 53.31

110.00 19 30 _D 3750.83 1.43 130.39 9_.99 55.84 80 53 11 3180.8 -3.04 132.19

DIFFERENTIA_ C.C_RECTION$ MID-COURSE EXECUTI(_i ACCURACY ORBIT DETERMINATION ACCURACY

3.8143 TRA -.3194 TC3-t.OT08 BAU .§1_3 3GT 2180,2 _R 1448.8 833 854.9 ST 1735.9 Stl 934.0 88 1074.3

RDE .8913 RRA .0tlL_ RC3-1.0144 FAU .OS020 RRT .9024 RRIr .9780 RTF .9398 CRT .9902 CR8 -.8998 C$T -.9918
FOE 8.0_M9 FRA 4401 FC3-1.5133 BSP 7S04 SGB 2_01.1 Rr5 .1751 R13 .9731 LSA 2248.3 NSA 147.8 88A 9.0

BO( 1.8440 8_A .5141 9C3 1.4790 FSP -737 SG1 2347.1 83_ 52t).9 THA 38.80 EL1 1977.3 EL2 117.2 ALF 28.86

FLIGHT TIN( 118,00

DISTANCE $38.040

359,S9 VL 27,814 GAL -7,_1AZL 81,81HCA 158,33 _IA 132,03 ECC .18873

LOP 131,33 VP 38.1_19 GAP 2.03 AZP 97.?O TAL 218.34 TAP 12.87 RCA 107.11

GP -8_.98 ZAL 1£3.31ZAP 101.8_ [T8 331.0¢1ZAE 110.52 [TE 233.50 ZAC 38.50

DLA £7.93 NAL L'JO.44 RAO 8_48.3 V[L 12.401PTH 2.24 VI'Ip 8.£54 DPA -95.43

b-! TIN( XNJ I.AT INJ LONG |NJ RT A_C 1NJ AZNTH INJ TIN( PO CST TIM
332|,OO -I_.00 13£,L_J /04,51 88._3 22 19 37 L_1£1.0

3789,70 -11.8Q 14t,14 lOl,3_ G4.S3 21 1 _4 3189.7

_0_.19 -_4.71 1C_.94 110.L_ 72.81 _4 23 25 _499.2

34111.74 -8.38 1_._ 10_.03 81._0 21 31 32 3089.7

L_J¢_.74 -31._9 75.87 112.48 77.25 2 32 18 2o8¢r,.7

3471.95 -1.94 133.75 _8.09 55.87 21 35 59 3071.8

LAUNCH OAT[ 81[P tt 1970

HELIOCENTRIC CONIC

RE. ISO.19 LAL -,IX)
RP lOT.S4 tAP 3.33

RC 95.197 rd. 44.54

PLAN(TOCENTR IC CONIC

C3 31.411 VHL 3.4_4

L.NCH AZI4TH iNCH TIN(

_0.00 21 lid M

90.00 18 38 14

IOO.OO 13 31 44
1DO.DO _O 9O S

110.OO I 47 L5

110.00 L_0 34 47

DIF_r[I_NTIAL C_m_¢Ti_ NID-COUR2[ EX[CUTIQN kCCURACY

TD[ 1.1M_9 TRA -.4_i TC3-1.3453 9AU .5117 8GT L_99.1_ ll_ 1370.3 883 201.5

,Ilia lIRA ,174| NC3 -,9881r FAU .04217 RRT .898_ _ ,9748 RTF .9470

FOE t.llll FRA ,1001 FC3-I,IIS8 BEP 0237 8641 2754.3 R25 .181D R13 .9719

IK)( 2.1944 liRA .5009 BC3 1.3§34 Flip -M7 _1 2701.7 832 53S.9 THA 28.45

kqR|VkL DATE JAN 18 1971

INC. 8,3891 Vl Z9.974

APO 138.95 V2 35.238

ETC 247.15 CLP-116.01

RAP 167.45 £CC 1.5336

INJ 8 LAT INJ 2 LONG

-22.81 1_4.55

-18.13 141.56

-28.85 64.91

-12.1S 132.07
-33.41 64.93

-8.41 127.51

ORBIT DETE3tNINATION ACCURACY
ST 2008.0 $R 640.5 SS 1048.3

CRT .9894 CRS -.9995 CST -.993A

LSA 2447.3 NSA 148.8 88A 8.9

EL1 8214.0 EL2 122.4 ALF 24.93
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OAT[ •EP 22 1•70

tCELIOCENTRIC CONIC

RL fRO.l• LAL -.00

RP 107.S• LAP 3.31

RC •7.481 GL 4•.•8

PLAN[TOCENTRIC CONIC

C• 38.118 V_ 6.173

LN¢H AZMTH LNCH TIN(
7•.Z3 19 $ 1•

lO•.7T 22 41 •

7•,R$ 19 $ 18

105.77 L_ 41 •

11D.00 1 19 L_

110.00 tl 35 7

FLIGHT TIN[ 118.00

DISTANCE 342J$5

L0L $$8.58 VL 27.581 GAL -7.36 AZL IO.t5 HCA

LOP 150.58 VP 3•.220 GAP 2.40 AZP H.1S TAL

GP -GG.D1 ZAL 119J1 ZAP 102.50 [T8 324.?t ZJU[

159.73 IA4A 131.80 ECC .18845

215.48 TAP 15.21 RCA 106.96

IDS.S3 [TE 22•.2• ZkC 32.99

DLA 31.24 RAL 23L81 RAD QSGE.S VEL 12.&89 PTH Z.29 VHP 6.984 DPA

L-I TIN[ INJ LAT INJ LONG INJ RT ARC ]NJ AZNTH INJ TIN[

4049.01 -19.1Hi 199._1 113.64 93.37 20 10 44

3349.52 -1S.RS 117.99 111.95 65.39 23 55 55

404t.01 -I•JHi 169.141 111J4 91.57 2O IO 44

5549J8 -11.95 117.99 111.95 95.51 25 59 $5

E88T.74 -ER.OG 88.19 118.85 99.$5 2 O 34

$5S8.$8 -9.4R 127.49 107.44 59.56 22 54 20
DIFFERENTIAL CORRECTION8

TO( t.4|55 TRA -.5?95 TC3 -.9150 BAU .5919
mD( .94L_1 NRA 4055 RE5 -.9444 FAU .05549

FOE hOSSS IrRA .O955 FC5 -.7909 BlIP

SO( t.9$80MA .471_ BE5 1.1917 FSP -595

LAUNCH DATE SIP 18 1970

HELICCENTIIC C_NZC

RL lS0.19 LAL -.00

RP 107.$9 LAP 3.38

RC 1_.7•7 64. 58.1M

PLAN[TOCFJ4TRIC CON|C

C• 47.5?4 VtCL R.IM_

LNCH AZM31¢ LNCH TIN[

09.10 19 58 1S

110.90 L_ 41 $4

O9.10 19 58 15

110.90 L_ 41 54

t_.10 19 58 15

110.90 O9 411kJ

DIFFI[R[NTIAL CCII[CTIGN8

TO( 5.1119 TRA -.L_J4 TC5 -J012 BAU .59£4

NO[ .8447 llA .4177 RC5 -.4114 FAU .08•tO

FD( 1.7030 F_A .511_ FC3 -.4905 BSP 9171

5.2975 ODA .4T57 BC5 .91O9 F84P -495

MID-COURSE EXECUTION ACEURACY

• ST L_EI.7 8DR 18M.9 893 168.S

RRT .8795 IF .RGIO RTF .9550

SSB L_99.9 RZ5 .IR9t R13 .9719

SG1 f_9.4 _ _1.8.9 THA 85.47

FLIGHT TIN[ lZ0.00

DISTANCE 348.599

LOL 358.58 VL 87.549 GAL -7._0 AZL 7R.41 HCA

LOP 191.93 VP 38.189 GAP 8.74 AZP 101.10 TAL

GP -#g.93 ZAL 115.$4 ZAP 106,30 IT3 317.10 ZA[

ARRIVAL DATE JAN 18 1971

INC •.7492 V1 2R.674

APO 15•.63 V2 35.131

[TC 144.46 CLP-1E1.61

-••.21 RAP 159.10 [CC 1.•272

PO CST TIN INJ Z LAT INJ Z LONG

3441.D -ZD.40 192.47
2746.3 -Z0.$9 110.76

344LD -20.40 19Z.47

274•.3 -10.39 110.76

2Z87.7 -_D.57 79.89

O912.6 -1O.•• 121.13

ORBIT DETF31tNINATION ACCURACY

ST 2310.1 _ 8t0,1 S6 1018.Z

CRT .9875 CRS -.99•4 C•T -.99A5

LSA 2GGD.Z NSA 155.1 •SA 5.6

EL1 2498.6 EL2 150.9 ALF 20.67

ARRIVAL DATE JAN ZO 1971

162.92 S#A 131.$4 [CC .18815 INCll.5935 Vl 19.674

214.55 TAP 17.47 REA 106.79 APO 15•.29 v2 35.816

101.$5 ETE 283.97 2AC 28.99 ETC 14D.45 CLP-126.15

DLA 34.R7 RAL L_7.55 RAD 95O9.8 V[L 12.990 PTfl E.37 VHp 8.009 DPA -(4.61 RAP 14•.11 [CC 1.7796

L-i T|N[ |NJ I.AT |NJ LONG INJ RT AI_ INJ AZI4TH |NJ TIN[ PO CST T|N INJ 8 LAT INJ 8 LONG
484£.97 -19.79 104.71 181.70 59.81 19 48 58 3442.9 -20.74 177.76

_U_SR.O7 -19;77 111.19 181._ 59J0 24 36 15 O959.1 -_0.73 104.29

4PJ_.97 -19.79 184.71 121.?0 5R.21 19 42 58 _42.9 -Z0.74 177.78

_.07 -ll.T7 t11.19 121.99 59.20 E4 _ 15 L_159.1 -20.75 104.21

4£4_.97 -19.79 184.71 121J0 59.81 19 42 58 3_42.9 -20.74 177.78

5_9.07 -19.77 111.19 191.89 59.L_D 24 59 15 L_59.1 -_,75 104.26

NIO-_ EXECUTION ACCURACY ORBIT DET_I4INATION ACCURACY

8ST _SE._EGR 1030.5 8G3 137.0 ST 2929.8 M 71•.4 SS 983.4

RRT .IM_9ORRF .9558 RTF .9598 CRT .97•8 CRS -.9•_• CST -.995•

89_ _0_9.2R_3 .1954 RI$ .9725 LSA 2691.• I¢SA 158.6 •SA 4.5

8G1L_NIT.8 SG_ 551,2 THA 17.24 ELI 2720.4 ELZ 140.4 ALF 14.99

LAUNCH DATE SErf 92 1970

HELIOCENTRIC CONIC

RL 150.1• LAL -.DO

RP lOT.GO LAP 3.59

R¢ 102.053 GL 57.33

PLAN[TOCENT_|C CONIC

C$ •3.735 VI4L ?.••$

LNCH AZNTH LNCH T|N[

ILIi 10 19 97

111.92 O 35 18

13.4l 18 19 27

116.52 O 35 58

13.48 10 19 27

111.58 O _5

FLIGHT TIN( 122.00 ARRIVAL DATE JAN Z2 1971

DISTANCE 3t4.502

LOL 358.58 VL 2?.SO9 GAL -7.02 AZL 75.75 NCA 131.09 •HA 131.28 ECC .18789 INC14.2493 Vl 29.674

LOP 135.07 VP 30.1§6 GAP 5.07 AZP 105,95 TAL 213.55 TAP 19.64 RCA IO_.•l APO 155.94 V2 35.218

GP -74.17 ZAL 111.13 tAP 101.57 ST• _01.71ZA[ 97.44 ETE 216.05 ZAC 24.29 ETC 233.70 CLP-137.61

DLA 58.03 RAL 241.95 RAO 6599.2 V(L 11.605 PTH 2.49 VHP 9.t52 DPA -SS.24 RAP 15T.36 [CO 2.0481

L-| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ T|N[ PO CST TIN INJ 2 LAT INJ 2 LONG

44CHI.25 -15.40 194.89 131.34 54.79 19 32 t3 380•.E -19.90 1_0.56

5241.83 -15.39 108.97 13i.34 54.76 1 27 53 8M1.8 -1•.66 102.34

44M.85 -11.40 194.8_ 131.56 54.79 19 52 53 $804.E -19.•D 190.36

5245.85 -15.5R 108.97 131.54 54.76 1 27 53 2941.8 -19.86 102.34

440R.85 -15.40 lo9.89 131.39 54.79 19 38 55 3009.2 -19.9D 190J9

5_41.85 -15.$R 108.87 151.34 54.78 1 27 53 2M1.8 -19.86 102.34

DIFFTJ_(NTIAL C_tR[C_ION_

TO[ 4.ORffJI TRA .DS4Mi TC5 *.1985 BAU .5432

RD( .4530 RRA .5LqO RE• -.8552 FAU .01735

FOE 1J015 FRA ._137 FC5 -J557 BEP 9600

ROE 4.1177 liRA .5959 BE5 ,$574 F•P -_9

NID-EOUIE[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

• ST _099.3 _GR 714.1 $G$ 108.5 ST 2957.5 SR 359.9 •S 950.1

RRT ._095 RRF ,7150 RTF .9987 CRT .9059 CR• -.937£ CST -.9997

3197.RIU_ .1979 RI3 .9742 LSA 3103.8 14_A 196.0 ••A 3.4

$91 5117.9 _ 51_.1 ?HA 8.2• EL1 2955.6 EL2 151.5 ALF 6.35

LAUNCH DATE _P 8R 1970 FLIGHT TIN[ 124.00 ARRIVAL DATE JAN 24 1971

HELIOCENTRIC C_NIC

RL 150.19 LAL -.00

RIP 107.6• LAP 3.39

RC 1O4.359 _L ll.Sl

PLAN[TOCENTRIC CONIC

C3 N.Stl K 9.815

LNCH AZNTH INCH TIN[

59.18 18 _0 17

frO.it 1 15

59.18 18 L_D 17

180.8£ 1 15 3

59.10 IO _D 17

190.88 I IS 3

DISTANCE_IO.545

LOL 358.58 VL 27.470 GAL -G.82 AZL 71.19 HCA 169.10 •leA 1_1.00 ECC .187•1 1NC16.4130 Vl L_.•74

LOP 1M.58 VP 58.180 GAP 5._8 AZP lOe.ll TAL 212.47 TAP 21.•7 RCA 1011.42 APO 155.50 V2 3t.811

GP -?I.M ZAL 109.41 ZAP 100.10 ITS _RS.L_ ZAE 91.60 (TE 200.97 ZAC 18.57 ETC 280.42 CLP-154.95

DLA 40.88 RAL _47.P_ RAD 95_.9 V[L 14.759 PTH 2.17 VHP 11.984 DPA -M.39
L-| TIN[ INJ LAT INJ LON_ INJ RT A9C INJ AZMTH INJ T|ME PO CST TIN

4550.51 -11.35 807.1_ 142.59 50.71 19 36 15 5958.5

527R.O9 -18.53 IN.R 142.19 50.71 2 9 48 O979.3

4550.51 -12.55 _07._ 142.19 50.71 19 _ IS 3958.5

5879.O9 -18.35 109._ 142.19 50.71 2 9 48 O979.3

4559.51 -18.$S 207.1_ 141._ 50.71 19 H lS 3911.S
38TR.O9 -12.53 109.91 148.90 50.71 2 9 42 8979.5

DI_NTIAL _CTION•

TIDE $.$1_4 TIU .911_ TC5 -.5_k2 BAU .4578

18_ -.Re4• RIA .9155 RE5 -.OSOS F_t,I .DONS

F_ 1._119 IrlA .4157 FC5 -.0_93 _ R_3_

SO( 5.$_49 BRA .8_0 9C5 .1400 FSP -895

MID-COUP8[ EXECUTION ACCURACY

_M;T 510101161 _01.0 9_5 03.9
RRT -.ill0 _ -.4L_H RTF .9923

S9B $_R3.9 _ -.1105 R13 -.9782

SGI 3233.7 SG_ 571.9 THA 178.68

RAP 124.41ECC 2.5853

INJ 2 LAT INJ 2 LONG

-17.35 L_D1.21

-17.31 105.5•

-1T.33 _01.21

-17.$1 10.5.59
-17.33 _OIJ1

-17.51 105.56

ORBIT DETE]m4INATION ACCURACY
ST 3107.1 M 585.4 S• 937.3

CRT -.9490 CR8 .92B$ C$T -.9902

LSA 5205.0 N•A 174.7 SSA 2.4

ELI 3147.0 EL2 193.5 ALF 170.86
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUttCM DATE 8EP II 1970

)M[LIOCENTRIC CONIC

RL 150.16 LAL -.00

RP IOT.45 LAP 3,36

RC 104.814 GL GS.9I

PLAN[TOC[NTRIC CONIC

C3 174.314 VHL 1S.B

LNCH AZMTH LNCH TIM[

57.31 18 SI 55

IIt.G9 I 47 4S

57.$1 18 38 55

ltt.G9 I 47 46

57.31 16 SI 55

182.G9 I 47 48

FLIGHT TIlE 126.00 ARRIVAL DATE JkN 28 1971

LO(. $55.58 VL 27.429 GAL

LOP 171.5S VP 30.003 GAP

GP -81.54 ZAL 101.66 ZAP

DISTANCE 366.459

-6.I0 AZL (14.18 HCA

3._ AZP 115.81TAL

97.99 ET8 253.77 Zk[

17Z.22 SNA 130.71 EC¢ .18718 INC25.8187 Vl 29.874

211.27 TAP 25.49 RCA 106.24 APO 155.18 VZ 35.Z02

64.00 ETE 167.81 ZAC 11.17 ETC 193.38 CLP 159.59

DLA 4E.19 RAL t§3.40 RAID 1570.9 VEL 17.196 PTH E.94 VHP 16.428 DPA -59.62 RAP 111.67 ECC 3.8701

b-| TIN[ |NJ LAT |NJ LONG INJ RT AS¢ |NJ AZNTH INJ TIN( PO CST TIN INJ Z LAT INJ 2 LONG

4194.98 -7.55 t14.Je 155.01 48.$7 19 55 10 4095.0 -lZ.81 209.25

SS71.41 -7.S4 113.45 154,99 48.37 2 43 57 2771.4 -12.80 107.75

4194.98 -7.55 214_94 1§5.D1 48.37 19 55 10 4095.0 -12.81 209.25

$371.41 -7.54 113.45 154.99 48.37 2 45 57 2771.4 -12.80 107.75

4994.99 -7.55 t14.N 155.91 48.37 19 55 10 4095.0 -12.81 209.25

5371.41 -7.§4 115.45 154.99 48.37 Z 43 57 2771.4 -12.80 107.75

DIFFERENTIAL CatRECTION8 MID-C(X.q_$[ [XI[CUTIGN ACCURACY (31_BZT DETERMINATION ACCURACY

TD( 5.1947 TRA 1.S!)48 TCS -.0745 BAU .1737 SGT £648.1 Srdl Lq)85.4 6&S 95.2 ST 2486.6 SR 2084.5 88 992.5

ilt0_-4.8041 RRA -.11_ RC$ *.O00S FAU .00155 RRT -,IMSI RRF -.9515 RTF ,9980 CRT -.9947 CRS .9951 CST -.9999

FDI[ 1.5988 IrRA .SOS5 FC5 -.0077 6811 10129 Sr_ 3371.1 R25 -.1579 R13 -.9660 LSA 3388.6 NSA 173.8 SSA 1.7

SO( 7.4504 BRA 1.5988 BC3 .0745 FSP -218 SG1 53E5.9 8G2 SSO.O THA 142.17 EL1 3240.5 ELE 165.0 ALF 140.05

LAUNCH DATE 8[P E2 1970 FLIGHT TIN[ 128.00 ARRIVAL DATE JAN 28 1971

t4(LIOCENTRIC CONIC DISTANCE 572.062

RL 1SO.IG LAL -.00 L(_ SSR.S9 VL 27.387 GAL -6,30 AZL 46.26 NCA

RP I07.88 LAP 3._ LOP 174.81VP 38.045 GAP 3.82 AZP 131.65 TAL

RC 101.1OI GL I1.1_ _P -74.31 ZAL 97.05 ZAP 93.24 ET6 209.04 ZAE

PLANiETO(ENTR ZC CONIC

C3 422.394 VHt. _D.551 DLA

LNCH AZNTH iNCH TIN[ L-I TIN[ INJ LAT |NJ LONG INJ RT ARC INJ AZMTH INJ TIN(

_.00 19 84 50 4730.04 -2.22 215.12 167.33 51.07 20 43 40

118.00 1 55 £1 3544.00 -2.21 123.145 167.52 51.07 2 52 25

8E.O0 19 R4 30 4760.04 -2.22 213.12 167.33 51.07 20 43 40

118.00 1 53 21 3344.00 -2.21 126.N 167.32 51.07 2 52 25

I_.00 19 14 _D 4730.04 -2.12 215.12 167.33 51.07 20 45 40

118.00 1 51 81 3344.00 -2.2t 123.M 167.32 51.07 Z 52 25

01FFLrI_NTIAL C(:mRECTIDN8 MID-COURSE EXECUTIOI ACCURACY

TO( 1.5450 TRA I.IN)_ TC3 -.0078 BAt) .6207 V,T 8n.7 SGR 3255.7 SG5 55.6

RD-10.8888 IIRA-£.8371RC3 -.1451FAU-.01355 RRT -.7713 RRF -.9894 RTF .8511

FDE 1.9491 FRA .7724 FC3 .0278 BSP 10125 _ 3359.0 R25 -.1071 R15 -.9932

BOE11.0124 liRA 5.4158 9C3 ,1453 FSP -175 SGI 5519.5 SGZ 515.5 THA 101.30

174.95 SNA 130.41 (CC .18627 1NC41.7405 Vl 29.674

209.82 TAP 24.77 RCA 106.12 APO 154.71 V2 35.193

72.15 [TE 125.26 ZAC 4.16 ETC 238.25 CLP 109.75

$8.99 RAL 280.07 RAD 8372.2 VI[L 23.317 PTH 3.29 VHP 25.939 DPA -49.94 RAP 101.02 ECC 7.9515

P_ CST TIN INJ 2 LAT |HJ 2 LONG

4150.1 -7.23 209.28

2944.0 -7.21 117.81

4150.1 -7.25 209.28

2944.0 -7.21 117.81

4150.1 -7.23 209.28

2944.0 -7.21 117.81

ORBIT DETERMINATION ACCURACY

ST 502.2 SR 3051.0 SS 1231.9

CRT -.9495 CRS .9987 CST -.9643

LSA 3324.4 MSA 163.7 SSA 1.8

ELI 5088.1 EL2 155.9 ALF 98.90

LAUNCH DATE 6EP It 1970

141[LIOCENTRIC CONIC

8L 150.14 LAL -.00

RP 107.71 LAP $.3E

RC 111.181 GL 46.50

PLAN[TOCENTRIC CONIC

C$1371.5i9 VHL 57.055

LN(H AZNTH LNCH TIN(

90.00 I 50 14

90.00 20 27 51

100.00 $ 9 25

100.00 11 31L_

110.00 4 53 47

110.00 21 5 29

FLIGHT TIN( 130.00 ARRIVAL DATE JAN 50 1971

LOL 558.58 Vb 17.544 GAL

LOP 178.05 VP 38.005 GAP

GP -51.34 ZAL 95.52 ZAP

DISTANCE 376.547

-5.78 AZL 9.05 HCA 175.65 SMA 130.11 ECC .18343 |NC80.9477 Vl 29.674

5.68 AZP 170.95 TAL 107.54 TAP 24.17 RCA 106.24 APO 155.98 V2 55.184

92.75 ETS 188.79 ZAE 49.45 ETE 108.27 ZAC 24.76 ETC 27A.95 CLP 94.51

DLA 13.17 RAL IS5.11 RAD 6573.1 VEL 38.658 PTH 3.55 VHP 47.217 DPA -27.94 RAP 94.69 ECC23,5729

L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

3716.74 -14.84 144.46 185.06 65.60 2 32 13 3118.7 -19.01 137.22

4711,14 15.88 201.61 199.55 66.24 21 46 27 4116.1 12.55 194.53

5398.9t -17.16 122.10 164.E2 65.22 4 6 5 2799.0 -20.48 114.76

4511.15 16.33 185.41 168.45 65.97 22 46 35 3911.2 14.95 178.27

3071.43 -23.09 100.15 187.16 64.D7 5 44 59 2472.4 -26.38 92.62

4410.45 24.18 174.92 165.57 65.07 25 16 59 5810.5 20.62 167.59

DIFFERENTIAL CQRRECTION8

TD(-4.2015 TRA 1.171)! TC5 -.0716 BAU $.8411

RD-15.1171 RRA-7.1RTS RC3 -.1295 FAU-.06395

FDE 2.8114 FRA 1.R_5 FC3 .0403 BSP 6585

B0(13.8688 MA 7.L_14 BC5 .Z095 FSP -155

LAUNCH DATE IM[P 22 1970

t'_LI_ENTRIC CCNIC

RL 130.18 LAL -.00

RP 107.74 LAP 5.|8

IK 113,44R GL -51.77

I_.AIGTOCENTRIC CONIC

C5 51_.130 VHL 14.477

LNCH AZNTH LNCH TIN(

11.19 R 44 $8

1EMI.81 14 O 15

11.19 R 44 5¢1

1M.I1 14 O 10

11.19 £ 44 51

111.81 14 O IS

DIFFERENTIAL COlUI(CTION8

TO( l.80t4 TRA .S140 TC3 -.0119 BAU 1.5805

mD-l£.lAl_ IrA 0.1M77 RC3 .1870 FAU-.02174

FOE-I.B5 FRA -.1046 FC3 .0314 SIP 10386

110(15.1705 BNA .62t9 BC3 .1973 FSP -175

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCL_RACY

$GT 8M.8 3GR 2781.7 565 49.5 ST 652.9 SR 2076.7 SS 1685.3

RRT .7773 RRF -.9965 RTF -.7424 CRT .9650 CRS .9996 CST .9574

SGB 2913.6 R23 -.0995 R15 -.9948 LSA 2746.1NSA 177.1 SSA 1.5

SG1 1865.1 SGZ 529.5 THA 75.59 EL1 2170.7 ELI 165.9 ALF 75.02

FLIGHT TIN( 132.00 .ARRIVAL DATE FEB 1 1971

DISTANCE 387.196

LOL 558.58 VL 27.299 GAL -6.49 AZL 140.51NCA 184.25 SNA 129.80 ECC .19255 I1¢(150.5050 Vl 29.674

LOP 161.26 VP 37.965 GAP 5.27 AZP 39.57 TAL 209.48 TAP 55.75 RCA 104.81 APO 154.79 VZ 55.174

GP 67.87 ZAL 9Q.11ZAP 95.95 ETS 173.47 ZAE 75.20 ET[ 254.85 ZAC 145.28 ETC 272.42 CLP 105.97

DLA -80.16 RAL 295.89 RAO 6571.5 VI[L 28.841PTH 5.39 VHP 31.849 DPA 85,45 RAP 225.08 ECC10.8802

L-I TIN[ INJ LAT 1NJ LONG INJ RT A$C ZNJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

84_0.93 1.58 83.87 135.61 170.16 5 25 27 1830.8 9.44 82.70

13£.23 1.56 281.91 135,63 170.16 14 10 48 52.2 9.44 180.94

8430.85 1.58 83.87 135.61 170.16 3 25 17 1830.8 9.44 82.70

• 3R.£3 1.58 _81.91 155.63 170.16 14 10 48 32.2 9.44 280.94

_30.83 1.58 83.87 155.61 170.16 3 25 t7 1830.8 9.44 82.70

132.23 1.56 181.81 139.63 170.16 14 10 48 32.1 9.44 280.94

NID-COUIISE [XI[CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

_T 10_4.7 I_t 3_1i4.5 6G5 55.8 ST 710.2 SR 5019.3 88 1684.9

RRT -.8_00 RRF .2976 RTF -.8498 CRT -.9772 CRS -.9998 C$T .9755

SC_ 3425.4 RL"J -.0978 R13 .9945 LSA 3526.5 MSA 151.8 SSA 1.8

361 339t._ SG2 468.9 THA 105.74 EL1 5098.2 ELI 146.8 ALF 102.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH •ATE WEP tR 1•7•

N[LIOCENTR 1C CONIC

RL IS•. 1R LAL -.00

RP 1•7.77 LAP 3.13

RC llS.T31 GL _i$.88

PLAI_TOCIrNTIt 1C CONIC

C3 808.801 VHt. |4.41_!i

LNCH AZNTH LNCH TII4[

11.70 13 $4 84

198.50 11 11 48

11.70 £$ 54 84

1¢_.30 11 11 41

11.79 E$ 94 84

198.30 11 11 4Z

FLIGHT TIN( 154.00 ARRIVAL DATE FEB 3 1971

DISTANCE 398.515

LOL 358.50 VL E7.854 GAL -6.13 AZL 118.56 HCA 186.76 _4A 119.49 ECC

LOP 184.5E VP ]7.981 GAP 5.35 AZP 11.11 TAL ZOT.70 TAP 34.55 RCA

GP 7?.lR ZAL 90.68 ZAP 100.15 [T$ 130.95 ZAE O•.•5 [TE EIE.94 ZAC

DLA 079.71 RAL 183.88 RAD QS71.E VEL 18.153 PTH 5.02 VHp 19.000 DPA

L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN(

2516.01 9,20 81.48 91,19 ll9.5• 24 33 O

9809.78 9.Zl 259.1Z 09.21 169.59 lZ 49 29

1316.01 9.t0 1_.48 09.19 169.58 24 55 0

SIN_.Tt 9.81 E59.11 09.11 139.58 12 48 28

L_11.01 9.21D 88.48 09.19 169.58 24 33 0

58_.72 0.21 259.1£ 09.21 199.58 12 4• ?.8

• IFFE]t[NTIAL CCNUtECTIQN8 MID-COURSE EXECUTION ACCURACY

TD[-!.0341 TRA -.9S17 TC5 -.0180 BAU .0g44 8GT 1914.7 8DR 3819.2 84;3 97.9
IOE-S.09S8 IBL4-1.331_ 1¢3 .Olel FAU .09310 RRT .9548 RRF .9799 RTF .993T

fOE-I.001S FRA -.L_J4 FC3 -.01L_J BRP 11539 898 $73S.$ RL_ -.lZ07 813 .9919
80( 4.33n MA 1.4103 K3 .0339 FRP -819 IMP1 5703.0 _ 490.7 THA 10.09

LAUNCH DATE 8EP 88 1970

HELIOCENTRIC CONIC

NL IS0.19 LAL -.00 LOL 359.S9 VL 87.Z07 GAL

RP 107.80 LAP 3.19 LOP 187.75 VII 57.977 GAP

FLIGHT TIN[ 134.00

• 19128 XNC28.54£1 Vl 29.874

104.?Z APO 154.21 V2 35.184

158.91 ET¢ 285.65 CLP 145.18

79.51 RAP E47.35 ECC 4.4285

PO CRT TIN INJ 2 bAT [NJ Z LONG

1719.• 17.97 81.39

5201.7 17.07 258.•I

1719.0 17.97 81.18

5208.7 17.07 258.91

1716.• 17.97 81.59

510J.7 17.07 258.05

ORBIT DETERNINATION ACCURACY

ST 1292.1SR 1519.E SS 775.S
CRT .9612 C_9 -.9901 CIT -.9967

LSA 2114.9 NSA 279.• $SA 1.4

EL1 1969.1 EL2 Z78.$ ALF 50.01

DISTANCE 398.LqMP

-5.84 AZL 109.10 HCA 189.70 8MA 1_.17 ECC

5.59 AZP 71.15 TAL 809.36 TAP 3G.DG RCA

ARRIVAL DATE FEB 5 1971

RC 119.001 St. -_.19 GP 74.94 ZAL 103.19 ZAP 105.01 ETS 79.97 ZA£ N.88 [TE 161.58 ZAC
PLAIGTOCENTR IC CONIC

C3 100.465 VHL IO.OL_ DLA -79.18 RAL 184.51 RAID 95_.9 V[L 14.993 PTH 2.99 VHP 15.406 DPA

• 19104 INC19.1959 Vl 29.674

104.4• AI:_) 151.84 VZ 15.155

192.04 ETC 817.58 CLP-175.81

INJ LONG 1NJ RT ARE INJ AZI4TH INJ TIN[ PO
78.19 09.74 195.46 O 44 18

258.?0 09.79 195.46 18 40 3

79.19 I)9.74 195.46 O 44 19

858.71 09.79 195.49 12 40 $

78.19 09.74 165.46 044 18

£59.79 09.79 165.46 12 4• 1

LNCH AZMT14 LJ4CH TINE L-I TIN[ INJ LAT

11.74 O • 1 8179.44 17.09

ll4.L_J 11 3 23 54J71.43 17.09

11.74 0 8 1 8119.44 11.99

le4.te 11 5 I_ S979.43 17.89

15.74 0 8 1 8179.44 17.99

114.1_J 11 6 fl $919.43 17.89

DI_NTIAL CCDInCTIGN8

TD[-£.RRt9 TRA01.4119 TC3 -.3147 BAU .4L_1
N_ .S179 NNA -.8599 IIC3 -.0018 FAU .014L_

FU( -.9310 FNA -.3370 FC3 0.18L_ BlIP 11199

80[ 8.84_01MA !.4143 K3 .3147 F•P -877

60.51 RAP P..46.E5 ECC Z.8514

CST TIN INJ 8 LAT INJ Z LONG

157a.4 25.82 79.39

507•.4 25.9E £SQ._9

1576.4 E5.92 19.19

5079.4 _5.9E 2_.99

1579.4 25.92 79.39

5079.4 25.62 E59.99

ORBIT DETERNINATION ACCURACY

ST 1_05.2 SR _47.8 81 989.1

CRT -.4415 CRS .3951 C$T -.98•9

LSA 2050.3 N•A 521.1 9SA £.1

EL1 1911.6 £LE 510.E ALF 175.£5

NID-C_URR[ EX[CUTICN ACCURACY

8GT 571_1.6 SSN 9?3.7 SG5 _.7

NRT .9141 RRF .48_0 RTF .9865

•CAB 3866.1 RL_3 -.164_ R15 .9858

• 91 _919.7 598 588.5 THA 6.34

LAUNCH •ATE 8EP 2E 1170

HELIOCENTRIC CONIC

RL 150.18 LAL -.00

RP 107.84 LAP 5.01

RC ltO.I?t 64. -$l.tR

PLANETOCENTR 1C CONIC

CI 18.1_1 V_tL 7._JR

LNCH AZMTN LNCH TIN[

19.71 • 4•

1_O.19 11 3O tt

19.71 O 49 59

teo.89 !1 30 It

19.11 0 49 59

1_O.1t) 11 30 It

FLIGHT TIN[ 138.00 ARRIVAL DATE FEB 7 1871

DISTANCE 404.14_

LOL 358.56 VL 87.1_0 6AL -5.58 AZL 104.01 NCA 192.78 3MA 1E8.84 (CC .11118

LOP 1_0.66 YP 57.055 GAP 5.91 AZP 71.85 TAL 204.99 TAP 57.77 RCA 104.21

GP E4.R3 ZAL 109.16 ZAP 110.07 [T3 65.49 ZNE 103.11 ETE 147.91 ZAC 191.01

INC14.ORO_ Vt E_.G74

APO 151.48 V2 15.148

(TC 2ES.E1 CLP-141.88

DLA -T2.75 RAL liE.S• RAO 6SE_l.t V[L 1_.492 PTH 2.46 VHP 10.559 DPA 52.51 RAP E44.58 ECC 1.9055

L-I TIN[ |NJ LAT INJ L_NG 1NJ RT ARC INJ AZMTH INJ TIN[ PO CST TIM INJ E LAT INJ E LONG

2049.47 25.26 7E.98 ]4.10 160.84 1 25 8 1449.9 52.78 70.1E

5598.59 23.16 257.40 94.15 160.84 15 5 • 49•8.4 52.75 254.70

2049,47 25,26 7_.1_ 94.10 160.84 1 25 • 1449.5 32.78 70.12

53_J._J 83.89 257.40 ]4.15 160.84 15 5 • 4068.4 12.79 254.70

t049.41 23.89 78.9_ _4,10 160.84 1 25 8 1448.5 IE.TR 70.12

55_J._J 85._J 257.40 ]4.13 1_0.84 15 5 O 41H;8.4 12.79 254.70
DIFlr[N[NTIAL C(mI_¢TI_ NID-COt_I_[ EXECUTION ACCURACY

TOE-t.4_13 TRA-I._O_J TC3 *.7549 8AU .6148 SGT _K_J.1 8DR 71_.0 SG5 110.R

RD[ ._479 NRA .0718 RC3 .1408 FAU .Ot_79 RRT -.7139 NNF -.930_ 9111 .671D

IrO[-1-0771 IrRA -.]471 FC3 -.3_61 B•P 12384 _ _H)79.6 _ .8043 R13 -.9750

90( E.R4L_ liRA 1._D49 9C3 .7679 F_MP -561 SG1 3_44.0 _ SL_.I THA 171.97

LAUNCH DATE W[P L_ 1970 FLIGHT TIN[ 140.00

NLrLIOCEWYRIC CONIC DIDTANC£ 410.0_

Rb 110.19 LAL -.00 LOL 31_.39 VL 81.118 GAl. -5.58 AZL 101.01 NCA 195.S_ M4A 188.58 ECC .19151

RIP 101.97 LAP 3.00 LOP 114.81 VP 37,11MI GAP 9.0_ AZP ?9.40 TAL 803.98 TAP _HI.54 RCA 105.91

RC 1me.331 GL -33.97 GP ¢1_.93 ZAL 11_.33 RAP 115.05 [79 S6.3Q ZAE 108.08 ETE 144.]4 ZAC 157.61
PLAI_TQCENTR IC CONIC

C1 40.780 VHL 9.$4_J DLA -N.L_ RAL _01.05 RND IS_8.9 q[L 1E.734 PTH 8.31 _4p 0.930 DPA 45.54

LNCN AZNTH iNCH TIN[ b-I TIN[ INJ I.AT INJ LONG INJ RT A_C INJ AZNTH INJ TINE P• CST TIN
E3._ 1 31 tO 1145.70 _O.67 96._ N.08 133.Tt 8 3 44

159.11 11 53 41 $441_.1_ 30.4MI 1_33.]4 118.10 155.17 15 87 3

83._• I 31 tO 1943.70 N.67 N.N M.M 1S5.18 2 3 44

119.51 11 33 41 S4Ot.Dt _0.08 _39.]4 !_.10 153.1T 15 87 5

L'J.99 I 31 80 11MS.70 $0.91 M.ff N.M 133.71 8 3 44

lse.31 11 33 41 541_.1_ _o.99 835.]4 114.10 155.17 15 87 5

DIFFE]t[NTIAL _CTi_I N|D-CaJIIN_ Lrx[cuTI_N ACCURACY

TD_-8.$111 TMA-I.ICWO TC3-1.8731 BAU .7137 8GT _N1_.9 MAt 9_.7 $95 1_.1

I_E .1)874 NNA .1151 MC3 .L_INI5 FAU .0L_H)7 RRT -.1_30 IINF -.9480 RTF .1901

FDI[-1.1•OO FRA -.3_R5 FC3 -.9._18 W IL_H)8 _ dl07T.3 _ .1_187 815 -.9_65
t.4_Ol_ MA 1.1717 BC3 1._D_1 Flip -446 84;1 4045.9 _ 501.? THA 1M.28

ORBIT DETERNINATION ACCURACY

ST 8070.1 84q 703.9 11 785.5

CRT -.9153 CR$ .9711 CST -.9848

LSA 2_•8.8 tqI.A 897.7 $$A Z.9

EL1 2189.9 EL_ 270.5 ALF 18E.41

ARRIVAL •ATE FEB 8 1971

INCl1.0140 Vl _9.674

APO 151.14 VE 35.130

(TC E55.84 CLP-157.05

RAP 241.88 [CC 1.8711

INJ 2 LAT INJ £ LONG

1143.7 37.90 1_.88

488_.0 57.91 851._0

1143.7 17.90 Ek1_.88

4_4_.8 57.91 £51._0

1343.7 57.1K) _.89

dl88£.6 57.91 _51.•0

ORBIT D£T£1_4INATION ACCURACY

ST L_$9.O M 839.8 SS 819.9

CRT -.9333 CRS .9918 CST -.9855
LSA 8555.5 N$A 836.R SSA 1.7

EL1 8394.9 EL2 E52.6 ALF 160.E8
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE $EP 22 1870

HELIOCENTRIC CONIC

RL 150.18 LAL -.DO

IP 107.81 LAP 2.81

RC 124.788 GL -48.43

PLAN(TO¢ENTRIC CQl4IC

CS 3Q.371 VHL 5.511

LNCN AZNTN LNCH TIN(

27,M t 10 17

lSt.S8 12 17 O

27.64 t 10 17

152,38 12 17 8

27,&4 2 18 17

158o38 12 17 8

FLIGHT TIME 142.DO ARRIVAL DATE FEB 11 1971

DISTANCE 415.000

LOL 358.58 VL 27.084 GAL -5.05 AZL 98.95 HCA 199.08 SNA 128.20 ECC .19202 INC 8.9338 Vl 29.874

LOP 197.44 YP 37,742 GAP $.52 AZP Sl,§S TAL 202.25 TAP 41.33 RCA 105.58 APO 152.81 VZ 55.118

GP 55.88 ZAL 110.17 ZAP 119.79 ETS 55o95 ZAI[ 118.D5 ST[ 144.91 ZAC 153.47 ETC 242.12 CLP-155.41

DLA -i5.90 RAL _08.18 RAO 8568.2 VEL 12.316 PTH 2.22 VHP 7.930 DPA 58.33 RAP 242.48 [CC 1.4988

L-| TII4[ INJ LAT INJ LONG [NJ RT ASC 1NJ AZNTH INJ TIN( PO CST TIN INJ Z LAT ZNJ Z LONG

1857,00 54.29 59,9t) 100.85 150.58 2 41 14 1257.1 41.14 55.17

5420.75 _4.50 252.90 100.87 150.58 15 47 29 4820.7 41.15 248.17

18S7.09 34.29 59.90 100.85 150.58 2 41 14 1257.1 41.14 55.17

5480.75 34.50 852.1H) 100.87 150.58 15 4? 29 4820.7 41.15 248.17

1857.09 54.29 59.'J_ 100.85 150.56 2 41 14 1257.1 41.14 55.17

54_0.75 _J.50 852.90 100.87 150,58 13 4? 29 4820.7 41.15 248.17
DIFFerENTIAL CatRECTICN8

19(-8.1713 TRA-I.04S2 TC3-1.8575 BAU .7742

ItO( .8218 RRA .0959 RC5 .4510 FAU .OSS_4

FDE-1.2805 IrRA -.£1NNIFCS-I,DZ4$ liSP 129435

90( 2.9214 BIIA 1.0476K3 1.9046 FSP -524

LAUNCH DATE ll(IP 28 1970

M[LIOCENTRI¢ CONIC

RL lS0.18 LAL -.00 LOL $58.59 VL 27.015 GAL

liP 107.95 LAP 2.91 _ L_O.09 VP 37 _ GAP

MID-COURSI[ EXECUTION ACCURACT

8ST 4042.4 SGR 1007.2 $83 159.7

RRT -.8714 RRF -.9857 RTF .9520

4188.0 R£3 .2527 R13 -.9588

861 4159,0 $82 41k_.4 THA 187.58

FLIGHT TINS 144.00

ORBIT DETERNINATIO_ ACCURACY

ST 2594.6 SIR 857.1 88 862.8

CRT -.9679 CRS .9965 CST -.9859

LSA 2882.0 NSA 234.4 SSA 4.7

EL1 2535.5 EL2 205.5 ALF 180.76

ARRIVAL DATE FEB 15 1971

DIST4NC£ 421.935

-4.78 AZL 97.45 HCA 202.26 5HA 127.87 ECC .192M
6.59 AZP 83.12 TAL 200.87 TAP 43.12 RCA 205.24

iK 1£7.034 6L -4S.14 CAD 51.99 ZAL 111.12 ZAP 1Z,4.ZI_ [T8 54.52 ZA[ 115.24 (T[ 146.20 2AC 149.32
PLAN(TQCIDSTItlC C-QNIC

¢5 24.095 VHL 4.809 DLA -442.83 RAt. 215.28 RAO 8588.0 VEL 12.061 PTH 2.16 VHP 7.292 DPA 35.75

LIKH AZNTH LIIKH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN
$1.48 2 45 49 1785.23 34.48 55._9 102.71 145.12 $ 15 55 1185.2

148.51 1£ 34 42 5377.44 34.48 250.87 |02.79 145.12 14 4 18 477r.8

81,49 2 45 48 1785.23 34.48 55.29 102.78 145.12 3 15 55 1185.2
148.51 12 34 42 5377.44 34.48 850.87 102.78 145.12 14 4 19 4777.6

51.49 2 4S 49 1785.23 34.48 53.L_2 102.7S 145.12 3 15 55 1185.2

148.51 18 14 48 5377.44 34.48 250.87 102.78 145.12 14 4 19 4777.6

DI_TIAi. CDIU_CTIGN8 NID-C(XIRSE EXECUTION ACCUI_ACY

8ST 4110.8 8rdl 985.1 SG5 178.9

RRT -.8799 RRF -.9985 RTF .9446

SCdS 4888.8 fl25 .2681 R15 -.9511

$G1 4201.8 SG2 458.9 THA 167.98

TI_-8.0JNr8 TRA -.91_4 TC5-2.484t BAU .8127

liD( .7027 RRA .04N)O RC3 .$298 FAll .04034

FD[-1.SB_ flEA -.£177 FC5-|.4404 BSP 15077

2.1409 liRA .91_5 BCS 2.5228 Flk 0 -579

INC 7.4285 Vl 29.674

APO 152.51 V2 35.105
ETC 246.64 CLP-155.11

RAP 242.12 ECC 1.3965
ZNJ 2 LAT INJ 2 LONG

42.88 47.47

42.89 244.88

42.88 47.47

42.89 244.88

42.88 47.47

42.89 244.88

ORBIT DETERMINATION ACCURACY

ST 2483.4 SIR 821.8 88 887.7

CflT -.9729 CRS .8980 CST -.9855

LSA 2735.6 NSA 218.9 SSA 5.8

EL1 2590.6 EL2 180.8 ALF 161.95

LAUNCH DATE SEP 22 1970 FLIGHT TIME 146.00 ARRIVAL DATE FEB 15 1971

14(LI_ENTRIC CONIC

RL 150.1G LAL -.DO

RP 10T.88 LAP t.TO

RC 128,278 GL -41.11

PLAN[TOCENTRIC CONIC

CS 20,027 VHL 4.475

LHCH AZMTH LNCH TIM(

85.20 S 10 45

144.80 It 49 17

$5.20 S 18 43

144.80 12 49 17

85.20 $ 19 43

144.80 12 49 17

DISTANCE 427.661

LOL 558.58 VL 28.956 GAL -4.51 AZL 95.28 NCA 205.44 SNA 127.55 ECC .19538 INC 8.2840 Vl 28.874

LOP 205.88 VP 57.849 GAP 4.85 AZP 84.52 TAL 199.45 TAP 44.91 RCA 102.88 kPO 152.21 V2 35.093

GP 47.08 ZAL 111.45 TAP 125.28 ETS 55.49 ZAE 117.79 ETE 147.98 ZAC 145.45 ETC 249.75 CLP-155.44

DLA -59.51 RAL 221.23 RAD $587.8 VI[L 11.891 PTH 2.11 VHP 8.879 DPA 28.76 RAP 242.15 ECC 1.3296

L-I TIM( INJ LAT INJ LONG INJ RT ASC IHJ AZNTN INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

1724.22 57.59 48.80 104.24 140.18 5 47 27 1124.2 43.53 40.18

5349.22 37.80 248.64 104.28 140.17 14 18 26 4749.2 43.55 241.88

1724.2£ 37,59 48.80 I84.28 148.18 3 47 27 1124.2 43.53 40.18

5549.22 57.80 246.14 104.28 140.17 14 18 28 4749.2 43.55 241.99

1724.22 57.59 46.60 104.25 140.18 5 47 27 1124.2 45.55 40.16

5349.22 57.60 248.$4 104.28 140.17 14 18 26 4749.2 45.55 241.99
DIFFERENTIAL C_ImECTIONS

1118(01.90812 TRA -.0327 TCS-5.150S BAU

RD[ .9117 iltNA •O_MIS
F1_-1.1824 FRA -.1tk_4

£.OO19 lIRA ,95_4

LAUNCH DATE 8_P 22 1970

14(LIC¢IrNTN I C CONIC

RL 150.18 LAL -.00

liP 109.O3 LAP 2.58

Ire 151.$13 81. -57.51

PLJ_(T_[NTN I C CONIC

C3 17,244 _ 4.155

UNQ4 AZNTH iNCH TIN[
SO.TS 3 49 50

141.25 15 I 45

34.79 $ 49 SO
141.25 13 I 45

39.75 3 49 SO

141.25 1_ 1 45

NID-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

• 8599 SGT 4880.4 _ 947.4 $85 Z00.5 ST 2522.0 SIR 763.8 88 888.1

RC3 .9251 FAU .04470 RRT -.8_ RRF -.9483 RTF .9448 CRT -.9789 CR8 ._889 CST -.9858

FC3-1.9358 BSP 13961 Sr_ 4588.4 R23 .L_OS R15 -.9499 LSA 2778.8 NSA 204.4 SSA 7.1

BC5 5.2119 FSP -870 SGt 4567.4 SG_ 4£8.0 THA 168.49 EL1 2656.1 ELI 180.5 ALF 185.05

FLIGHT TIN( 148.00 ARRIVAL

DISTANCE 455.788

LOL 559.58 VL 28.917 GAL -4.2£ AZL 95.58 NCA L_18.45 _A

LOft E07.10 VII 57.1W8 GAP 7.11 AZP 85.27 TAL 198.04 TAP
GP 42.98 ZAL 111.15 ZAP 151.99 ET$ 58.Q7 ZA[ t19.80 ETE

DATE FEB 17 1971

I£7._ [CC .1_11£5 [NC 5.5_01 Vl 28.474

48.87 RCA 10_.51 APO 151.95 V2 55.080

149.94 ZAC 141.95 ETC 251.94 CLP-158.08

DLA -Se.S? RAL 1_9.68 RAO 8587.7 V[L 11.774 PTH 2.08 VHp 8.811 OPA 24.30

L-I TIN( INJ LAT INJ _ INJ NT ASC INJ AZNTH |NJ TIN( PO CST TIN

1970.89 37.94 40.44 105.7'0 155._8 4 17 41 1070.9

5338.35 37.95 247.03 105.71 135.97 14 50 55 4752.5

1470.89 57.94 _.H 105.70 135.i8 4 17 41 1070.9

5352.33 57.95 247.0_ 105.71 155.67 14 30 55 4732.3

1070.99 57.94 40.68 105.70 135.68 4 17 41 1070.9

5332.53 57.95 _47.03 105.71 135.97 14 30 35 4752.3

NID-COLqlU_ EXECUTION ACCURACY

8ST 4312t).0 _ 900,9 883 _9.9

RRT -.IMI4_ RRIr -._1 RTF .9577
SSB 441_1,7 RL_ ._1411 R13 -.9425

861 4402.8 _ 410.4 THA 189.45

RAP 242.40 ECC 1.2858
INJ 2 LAT INJ 2 LONG

43.42 53.38

45.45 259,75

45.42 53.$8

43.45 239.75

45.42 33.58

45.45 259.75

ORBIT OETERNINATION ACCURACY

8T 2482.9 IM 718.7 SS 857.8

CRT -,9779 CRS .9994 CST -.8854

LSA 2709.8 MSA 198.2 SSA 8.8

[LI 258D.2 EL2 145.2 ALF 164.19

D llrlrl_NT I AL _CTICN8

lr/:(-1.7568 TRA -.1P1_2 TC3-$.7590 ItAU .9797

• 5195 IgtA ,0014 11¢3 .9571 FAU .04951

Ir0_-1.0917 IrRA -.0935 FCS-8.31P, A9 Blip 1_28

OK 1.8819 ImA ._052 IIC3 5.9180 FIk • -te0
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCN DATE IM[P 88 1970 FLIGHT TIN( :$O.OD ARRIVAL DATE FED 19 1971

HI[LIGC(NTRI¢ CONIC DISTANCE 439.619
IlL SSO.1D I.AL -.00 LOL $S8.56 VL E6.61rdl GAL -3.92 AZL Iki.R4 NCA 211.1t2 MIA 126.90 [CC .19520 1;44[: 4.6445

RP 11_1.07 LAP E.4S LOI I 210.32 VI I 37.SSS GAP 7.37 AZP N.OS TAL lIHb.6D TAP 48.42 RCA 102.13 APO 151.67

R¢ 155.740 GL -55.74 GP 59.58 ZAL 110.89 ZAP 13S.$Z ET5 51.90 Z/dE 161.$D ETE 151.05 ZAC 138.85 ETC £53.5D

PLAIETOCENTlt 1C CONIC

C$ IS.B K $.907 DLA -S5.71 RAL 251.60 RAO 15t7.1 VEL II.6RO PTH E.DI VHP 6.443 DPA EO.$1 RAP 243.10

VI _.J74

Vt 35.047

CLP-151.91

-.$917 TC3-4._155 BAU .9059

-.0807 RC3 .IMI88 FAU .0471Q

.1_47 FC3-£.WITO Ilia • 141L_
• S1_1 K5 4.45111 FSP -719

RIO-COUlEE EXECUTION ACCURACY

SGT 4487.9 SCAt 811.1 899 219.1
RRT -.IMI41 RRF -.9558 RTF .9540

m 4SI_.ORL_ .8583 R13 -.9389

SGI 4491.93¢A_ _N_.I THA 170.28

E¢¢ 1.E513

LNCH _ iNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ f_ CST TIN INJ E LAT INJ £ LONG

48.19 4 ID 40 1629.00 57.74 34.91 107.21 131._ 4 46 51 1025.0 46.70 67.19
157.M 15 18 51 5524.74 57.75 _15.91 107.27 131.65 14 41 15 4764.7 46.79 638.19

4D.|S 4 19 48 1623.00 37.74 34.91 107.81 131.66 4 46 51 1025.0 42.76 E7.19

137.84 13 11 51 S_64.74 37.75 245.61 107.27 131,65 14 41 15 4764.7 46.79 E$9.19
48.16 4 19 48 1_3.00 37.74 34.9t 107.85 131.86 4 46 51 1025.0 42.76 27.18

137.84 13 12 51 3_MP.4.74 37.7S E45.91 107.87 151.65 14 41 15 4724.7 42.79 £59.19
DI_TIAL CXRWECTIGNI ORBIT DETERMINATION ACCURACY

70(-t.1_09 _ 57 2451.0 _IE GG1.D S5 784.R

.4S11 RRA CRT -.9788 CRD .9007 C$T -.DRlO

IrO[ -.INiO6 _ LSA 2652.8 NSA 188.1 99A 10.3

I.IDOI IliA EL1 E516.1 ELE 131.0 ALF 195.94

LAUNCH DATE _ I18 1970 FLIGHT TIN[ 152.00 ARRIVAL DATE FEB 21 1971

t4F_IOCIENTRIC CGNIC DISTANCE 445.563

RL ISO.IG LAL -.GO _ $$8.S6 VL 86.619 GAL -3.U AZL 94.03 HCA 215.02 SNA

ItP 160.11 LAP 2.51 LOP t13.53 VP 57.507 GAP 7._ AZP 86.70 TAL 195.14 TAP

RC 131.tPJ7 GL -N.St DIP N.tl ZAL 101.t7 ZAP 1_MI.34 [T6 51.40 ZAE 122.61ETE
Iq.ASGTOCENTItlC CGNIC

C3 SD.Iltt WIL 3.719 DLA -51.14 RAL I_Hi.lli _ 6117.5 MEL 11.628 PTH 2.04 VHP 6.346 DPA 16.76 RAP 643.94 ECC 1.£276

UICH AZMTH LJ4CN TIN[ L-I TIN[ INJ LAT INJ _ INJ RT A&C INJ AZNTH INJ TIN( PO CST TIN INJ E LAT INJ E LONG

41.41 4 49 7 1S78.71 57.14 L_.58 I09.03 186.09 S 15 25 078.8 41.78 EI.49

1_4.$4 13 _$ _ 5381.GO 57.13 _15.31 $09.01 120.90 14 50 44 4725.0 41.79 237.28

49.41 4 49 T 1371.76 37.14 _.§8 109.05 186.09 S 15 25 978.6 41.76 21.49
1_ki.54 13 81 50 5_.90 37.|3 Z45.31 109.05 126.08 14 50 44 4725.0 41.79 237.28

49.46 4 49 7 1S70.76 37.14 _.58 109.05 186.09 5 15 25 978.8 41.78 21.4R

1_11.54 13 81 50 5381.03 57.|5 245.51 |01.05 186.08 14 50 44 4725.0 41.79 637.29

DI_TIAL C(JiECTIN ORBIT DET[RNINATION ACCURACY

TD(-I.SOaO _ -.4710 ST 8349.2 5R 612.5 $5 761.9

._1441 _ -.0400 CRT -.9601CRS .99H CST -.9774

FOE -.0317 IrRA .1130 LSA 25E6.3 MSA 181.1SSA 12.5

1.5574 IDA .4768 ELI 2424.D EL2 117.9 ALF 165.G5

TCS-4.ROL_ BAU .9300

RC5 .¢MI97 FAU .04797

FC3-3.00_8 BSP 14421

RC5 5.0304 FSP -756

126.58 ECC .19629 INC 4.0303 Vl 29.974

50.15 RCA 101.73 APO 151.43 V2 35.034

153.87 ZAC 136.12 ETC 255.01 CLP-157.82

NID-COUIEI_EX[CUTICN ACCURACY
SGT 4S85.4 8CAI 804.5 SG3 225.1

liT -.8767 _ -.14£6 RTF .9529

SC_ 45N.4 _ .2447 R15 -.9361

$61 4560.8 $62 377.9 THA 171.05

LAUNCH DATE SEP EE 1970 FLIGHT TIM( 194.00 ARRIVAL DATE FEB Z$ 1971

HELIOCENTRIC CONIC DISTANCE 451.465

RL 150.16 LAL -.GO LOL 550.58 VL 26.796 GAL -3.30 AZL 95.51HCA 218.21 SHA

RP 109.15 LAP t.17 LOP 116.74 VP 37.410 GAP T.69 AZP 97.24 TAL 193.96 TAP

RC I18.191 GL -67.65 GP $5.44 ZAL 107.24 ZAP 141.07 ETS SO.D3 ZA( 123.57 [T[
PLAN[TOCENTIIIC CONIC

C5 16.707 VHt. 3.573 DLA -46.66 RAL 841.$4 RAD 6567.5 VI[L 11.58E PTH

LNCH AZMTH LNCH TIN[ L-i TIN[ INJ LAT

48.97 5 16 13 1556.69 56.86

151.55 15 30 14 5331.46 311.27

49.67 5 ll 13 1536.69 56.86

131.55 t3 30 14 9558.46 31.87

48.D7 5 18 15 I5_.R_ _6.26

151.53 13 30 14 5558.46 _.67
DIFFERENTIAL C(_llt[CTI(Xqil

TDE-I.SDIO TRA -.353t TC5-5.53138 8AU .95_D

• $$48 lUtA -.OSl4 RC3 .94M4 FAU .04773
FOIl -.MR FRA .1999 FCS-3.£54HI Blip 14715

1.4300 INIA .3590 BC3 5.5619 FSP -751

126.26 ECC .19751 INC 3.5073 Vl 29.174

51.87 RCA 109.32 APO 151.20 VZ $5.041

155.66 ZAC 133.72 ETC 259.13 CLP-159.78

2.03 VHP 6.300 DPA 13.57 RAP 244.97 ECC I.ZlOl

INJ LONG INJ RT ASC |NJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ E LONG

24.44 111.07 124.93 5 43 SO 939.7 40.53 19.62

645.25 111.06 124.92 14 59 6 4752.5 40.54 637.03

_4.44 111.07 164.95 5 45 50 956.7 40.55 19.26

645.25 !11.08 124.92 14 59 6 4732.5 40.54 237.03

64.44 111.07 124.93 5 43 50 936.7 40.55 14.22

645.25 111.06 124.62 14 59 6 4732.5 40.54 E$7.03

NID-COURD_ EXECUTION ACCURACY ORBIT DETERI41NATION ACCURACY

_T 4119.6 SCAt 76£.0 SG3 _6.5 5T 2240.5 SIR 569.7 SS 152.4

RRT -.8738 _ -.9_91 RTF .6513 CRT -.9617 CR5 .9994 C$T -.9721
SCAB 4_.4 _ ._71 R15 -.9340 LSA 2395.7 NSA 175.0 SSA 14.6

SG1 49417.6 SCA_ _.0 THA 171.74 ELI 2309.4 ELE 105.3 ALF 195.95

LAUNCH DATE SIP _2 1970 FLIGHT TIN[ 156.00 ARRIVAL DATE FEB 25 1971

LNC_ AZWI_4
51.85

1_.15

91.15
1LqJ.15

51.85

118.19

N[LIQCENTNIC CONIC DiST/diCE 457.388

I_ 1SO.1D LA_ 0.00 L_. 558.50 VL L_.7L_ GAL -£.90 AZL 95.05 HCA 821.40 SNA 1£S.95 ECC .19m INC 3.0539 VI _.974

RID 190.19 LAP 8.08 LOP 111.94 V1P 37.411 GAP 1.14 AZ1P 87.71TAL 192.16 TAP 55.57 RCA 100.D0 APO 190.99 VE 35.028
IK: 140._14 GL °£4.25 DIP 30.99 Z_ 105.14 ZAP 143._4 ET9 50.57 ZAE 1_4.51 [TE 157.50 ZAC 131.02 [TC 857.09 CLP-159.77

PUU_TOC_NTRIC CGNIC

C3 II.INM VHL 5.4411 DLA -41.16 RAL 845.6_ RAD 15t7.5 _ 11.549 PTH 8.0_ V14P 6.895 OPA 10.78 RAP E46.17 ECC 1.1972

LNCH TIN[ L-I TIN[ INJ LAT INJ lONG INJ RT ADC INJ AZI4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 i.GNG

S 47 28 1491.57 31.1l 19.M 115.57 IL_.14 S 1_ _4 891.6 39.10 11.26

15 57 17 5_411.Dll 35.17 843.'/_ I|_._R 1_.13 15 D _5 4746.7 3R.11 237.40

S 47 28 1491.$7 55.10 19.$8 115.57 11_.14 6 18 P_I 095.6 59.10 11.29

15 57 17 534Q.tMI 35.17 £A5.T£ 113.38 11_.13 15 6 L_ 4746.7 59.11 257.40

5 47 28 1495.57 55.16 19.38 115.57 1_.14 6 18 24 895.6 59.10 11.£D

15 51 17 5_41.611 55.17 _45.78 $|3._tl 11_.13 15 6 25 4741.7 59.11 857.40
OIFTIE_E_IA_ CGIW_TIN NID-C_IJi_ [X_CUTIGN ACCURACY ORBIT D[TERNINATION ACCURACY

1106-1.11111 TRA -.8ill TC_-1.0444 BAU .R744 8GT 4715.1 _ Tlil.I 893 l_9.l 3T 8108.8 lit 555.4 SD 580.1

.3807 _ -.01_14 _ .870_ FAU .04700 RRT -.11641 RIIF -.11_1_8 RTF .9304 CRT -.8840 CRS .9949 CDT -.9141
FOE -.D314 IrRA .l_l_l FC3-3._VJ4 _lP lS084 _ 4798.7 _ .809_ R|3 -.95_6 LSA L_44.8 NDA 169.7 5DA 17.4

60( 1.5090 BIIA .L_85 K3 6.0614 Flip -757 _91 4TSS.O SG_ 3tlS.R THA 178.56 £L1 E175.5 EL8 02.5 ALF 165.R9
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE 8EP ZE 1970 FLIGHT TIM[ 158.00 ARRIVAL DATE FEB 27 1971

H_LIOCENTRIC CONIC

RL lS0.18 LAL -.00

lP 104.23 LAP 1.94

RC 148.5$R GL -21.42
PLANETOCENTRIC CONIC

CS 11.419 W4L 3.379

LNCH AZNTH LNCH TIME
SS.Ot 8 17 11

124.99 13 4t 59

SS.08 8 17 11

1t4.99 13 42 59
SS.O8 S 17 11

124.99 13 42 59

DIFFERENTIAL CQRIU[CTION8

TD[-1.1494 TRA -.0934 TC3-8.4822 BAU .9945

ItD[ .2944 RRA -.0172 RC3 .8489 FAU .04587

FOE -.S2SS IrllA .3819 FC$-8.4775 BlkO 15308

IK)[ 1.1847 IMtA .1279 BC$ 8.5148 FSP -757

DISTANCE 4G3.177

LOt. 350.58 VL 28.671 GAL -2.14 AZL 92.G5 NCA 224.80 SNA 125.83 ECC

LOP tt3.14 VP $7.384 GAP 8,40 AZP 88.11 TAL 190.85 TAP 55.25 RCA

GP E8.84 ZAL 102.73 ZAP 145.79 ET8 50.31ZAE 124.89 ET( 159.79 ZAC

.ZDO$5 INC 2.6547 Vl 29.974

100.48 APO 150.80 V2 55.014

129.78 ETC 257.95 CLP-180.75

DLA -43.83 RAL 250.33 RAID 6587.4 VEL 11.524 PTN

L-I TIN( |NJ LAT

1454.22 33.89

5387.82 33.90

14S4.P.J_ 53.89

5387.82 35.90

1454.22 33.99

5817.82 38.90

2.01VHP 8.319 DPA 8.18 RAP 247.52 [CC 1.1879

lNJ LONG |NJ RT A$C INJ AZNTN INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

14.85 115.92 119.88 & 41 25 854.2 $7.54 4.49

248.75 113.93 119.85 15 12 27 4767.9 37.55 299.$9

14.85 115.92 119.88 8 41 25 854.2 37.54 6.49

246.75 115.95 119.85 15 12 27 4?67.8 37.55 ZS8.$9
14.85 115.92 119.II i 41 ES 854.2 37.54 9.49

248.75 115.93 119.85 1§ 12 27 4787.8 37.59 238.39

HID-COURSE EXECUTION ACCURACY CmBIT DETERNINATION ACCURACY

I_T 4800.0 8f, lt 699.4 885 229.3 ST 1954.8 ll_ 503.1 98 507.5
RRT -.8537 RRF -.8942 RTF .9298 CRT -.9870 CR8 .9845 CST -.9515

SrAS 4850.1 R28 .1842 R15 -.9315 LSA 2074.8 14SA 195.8 98A 20.7
881 4856.8 _2 559.4 THA 172.91 EL1 2017.0 (L£ 78.4 ALF 195.72

LAUNCH DATE IM[P 22 1970 FLIGHT TIN[ I(W.O0 ARRIVAL DATE NAR 1 1971

N[LIOCENTRIC CGHIC

RL 150.16 LAL -.00

RP 108.27 LAP 1.70

RC 144.730 G4. -18.74

PLAI_TOCENTN 1C CONIC

C3 11.031 VHL S.521

INCH AZMTH LNCH TIM[
59.24 8 47 45

121.78 13 47 4

59.24 6 47 45

121.79 15 47 4

59.24 8 47 49

1£1.78 13 47 4

DISTANCE 489.009

LOL 358.58 VL 28.822 GAL -2.29 AZL 92.30 HCA 227.79 SMA
228.34 VP 37.517 GAP 8.67 AZP 88.48 TAL 189.12 TAP

6P 28.94 ZAL 100.04 ZAP 147.84 ETS 50.18 ZA( 125.34 ETE

125.32 ECC .20199 INC 2.2985 Vl 29.874

56.91 RCA 100.01 APO 150.64 VZ 35.001

180.14 ZAC 128.17 ETC 298.74 CLP-181.75

DLA -41.54 RAL 254.87 RAD 6567.4 VEL 11.507 PTH Z.O0 VHP 8.585 DPA 5.86 RAP 249.00 [CC 1.1815

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LOHG

1411.£1 52.49 10.14 118.70 117.45 7 11 17 611.2 55.88 1.79

55SHS.SS 52.50 248.58 118.70 117.44 15 17 0 4798.6 55.99 240.03
1411.21 52.49 10.14 118.70 117.45 7 11 17 811.2 55.99 1.79

5394.55 52.50 248.58 118.70 117.44 15 17 0 4796.6 35.89 240.03

1411.21 32.49 10.14 118.70 117.45 7 11 17 911.2 35.88 1.79

5594.55 32.50 248.58 119.70 117.44 15 17 0 4798.9 55.99 240.03

ORBIT DETERMINATION ACCURACY

ST 1782.8 IM_ 477.5 8S 457.3

CRT -.9907 CRS .9879 CST -.9311

LSA 1889.4 NSA 193.0 $$A 24.5

EL1 1844.4 EL2 85.0 ALF 195.12

DIFFERENTIAL r_lit_[CTlON8

I'O(-t.O_MDe TRA .0458 TC3-8.6482 BAU 1.0141

RDE .2758 RRA -.011_ RC$ .8233 FAU .04447

irDE -.4245 FRA .4591 FC3-3.4502 Blk0 19589

B4D( 1.0499 MA .1099 BCS 8.8788 FSP -752

MID-COURSE EX[CUTIOI ACCURACY

SGT 4885.0 SG4R MS.O SG5 227.5

RRT -.8401 RRF -.8754 RTF .9298

SG6 4950.8 R25 .1819 R15 -.9310

SG1 4917.4 3G2 359.9 THA 175.40

LAUNCH DATE SEP EE 1970 FLIGHT TIME 162.00 ARRIVAL DATE MAR 5 1971

HELIOCENTRIC CONIC

RL 150.14 LAL -.00

RP 108.51 LAP 1.54

RC 149.899 GL -18.19

PLANETOCENTRIC CONIC

CS 10.795 VHL S.298

LNCH AZNTH LNCH TIN(

91.54 7 19 $5

119.49 15 49 9

91.54 7 19 3S

118.49 13 49 9

91.54 7 19 35

119.48 13 49 9

DIFFERENTIAL CDRRECTIONS

TDE -.9033 TRA .1975 TC5-7.1117 8AU 1.022t)

ROE .IS97 RRA -.1129 RC5 .5903 FAU .0421t

FIDE -.3244 IRA .$134 FCS-3.4211 BSP 15758

BG( .9591BRA .2275 BC3 7.1561FSP -735

DISTANCE 474.825

LOL $58.§8 VL 28.573 GAL -1.98 AZL 91.98 HCA 230,98 SNA

LOP 229.54 VP 37.270 GAP 8.99 AZP 88,78 TAL 187.56 TAP

GP 25.25 ZAL 97.19 ZAP 149.71 ETS 50.16 ZAE 125.69 ETE

125.02 ECC .20578 INC 1.9789 Vl 29.874

58.58 RCA 99.54 AlSO 1§0.49 V2 $4.988

181.55 ZAC 126.75 ETC 259.47 CLP-142.71

DLA -39.29 RAL 258.92 RAD 8567.4 VEL 11.497 PTH 2.00 VNP 6.428 DPA $.79 RAP 250.59 ECC 1.1777

L-I TIN( lNJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1369.12 30.99 §.59 121.$7 115.47 7 42 19 785.1 34.14 357.02

5453.78 51.01 250.68 121.68 115.45 15 19 43 48S3.8 $4.15 242.34

1315.12 30.99 5.33 121.87 115.47 7 42 19 765.1 34.14 357.02

5455.79 51.01 250.88 121.88 115.45 15 19 4S 4935.8 $4.15 242.38

1365.12 50.99 5.53 121.67 115.47 7 42 19 785.1 34.14 357.02

5453.78 31.01 250.68 121.88 115.45 15 19 45 4833.8 34.15 242.36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4951.5 8_AR 644.7 SG3 225.8 ST 1587.1 SR 454.3 88 370.5

RRT -.8242 RRF -.8499 RTF .9285 CRT -.9945 CR8 .9258 CST -.8945

SGe 4995.3 R25 .1422 R15 -.9298 LSA 1883.6 NSA 164.4 SSA 28.7

SG1 4180.1 SG2 562.9 THA 173.84 EL1 1850.2 ELI 45.8 ALF 164.10

LAUNCH DATE 9EP 22 1970 FLIGHT TZN[ 1_4.00 ARRIVAL DATE MAR 5 1971

HELIOCENTRIC CONIC

RL 150.11 LAL -.00

RP 108.85 LAP 1.58

RC 149.057 GL -13.78

PLAN[TOCENTRIC CON|C

C3 10.995 Vt4L 8.2?0

LNCH AZNTH LNCH TIM[

M.99 7 53 12

115.02 15 42 5Q

44.92 7 55 12

115.02 13 41 34

04.t2 7 $5 12

119.02 15 48 34

DISTANCE 480.125

L_ 558.59 VL _.524 GAL -1.51 AZL 91.68 HCA 234.17 SMA 124.71 ECC

LOP 252.73 VP 57.L_5 GAP 9.20 AZP 89.01 TAL 188.02 TAP 60.19 RCA
GP 25.71 ZAL 94.14 ZAP 151.44 ET8 S0.27 ZAE 125.96 ETE 162.49 ZAC

.20574 IN(: 1.6893 V1 29.974

99.05 APO 150.37 V2 34.975

125.49 ETC 280.17 CLP-183.68

DLA -57.08 RAL _5.07 RAD t517.4 VI[L 11.413 PTH 2.00 VHP 8.511 DPA 1.90 RAP 252.28 ECC 1.1790

L-I TIN[ INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1515.75 LbB.41 .L_ 184.82 113.89 8 15 5 719.7 52.55 352.00

$481.58 _8.48 855.78 184.82 115.67 15 19 57 4881.4 32.35 245.50

1313.73 Lb9.41 .n lr_4.88 115.68 8 15 5 713.7 32.55 552.00

5411.58 L_9.42 255.71 184.88 115.17 15 19 57 4891.4 32.35 245.50

1315.75 2t).41 .L_ 1£4.$8 11_.18 8 15 5 715.7 32.35 352.00
5481.58 L_9.48 255.71 124.82 113.17 15 19 57 4881.4 $2.55 245.50

ORBIT DETERMINATION ACCURACY
ST 1591.4 SIR 456.5 SS 518.2

CRT -.9987 CRS .8445 CST -.8378
LSA 1482.4 NSA 170.8 SSA 52.9

EL1 1457.8 ELI 33.7 ALF 162.84

DI FFI[N[NT I AL ¢4:NINI[C T 10N8
TDE -.771MI 1RIA .3515 TC$-7.3070 8AU 1.0478

• £445 RRA -.1147 RC5 .5511 FAU .D4OIHI

-.2349 FRA .5804 FC3-8.3158 88P 1QOtD

BOE .9193 MA .3728 BC3 7.$£84 FSP -725

NID-COURIM[ EXSCUTION ACCURACY
8GT $029.7 _ 8L_.5 883 L_.DO.$

RRT -.8078 RRF -.1_68 RTF .1288

SGB 5018.1 RL_ .1819 RI$ -.9297

SG1 5055.3 SGE 517.4 THA 174.22
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUitCH DATE &EP tt ttT9 FL|GHT T|142 les.O0 ARRIVAL DATE NAR 7 l|Tl

HI[bLOCE_TIIC CONIC

lb 1|0.11 LAL -.00

IP IOO.59 LAP 1.1S

R¢ SSl.tOS GL -11.$O

Pb/d4[50C[_TIt 1C CONIC

C$ 10.781 V_b 3.874

LNCH _TNTH LJ_H TIN(

RO.OT I 2R

111.33 IS 44

84.17 D 29 3O

111.33 15 44 38

IM;.S7 • Im 3O

111.55 15 44 3O

DI_NTIAL C_RIECTIOII
TDE -.MINI TRA .5141 TCI-7.4038 6AU 1.0650

IIID[ .2551 lIRA -.S_l• ilC5 .52•7 FAU .05909

IrK -.1104 IrRA .64Sl FCT-5.1S_D BP ll_3A

._DlOllnA .S_I_OKS 7.422S FDP -712

O|ST&HC[ 408.401

L_ 318.S8 VL 24.474 GAL -1.17 AZL 51.41 HCA 297.$S Sl4A

LOP 21S.92 VP •T.1T4 GAP 0.4T &ZP 89.24 TAL 1•4.45 TAP

GP 22.4E ZAL H.95 2AP 195.05 ETS 50.51 ZAE 121.11 ET[

124.41 ECC .20789 INC 1.4119 Vl 29.974

11.01 RCA 96.55 APO lSO.2T V2 _4.RQ2

145.4D ZAC 124.37 [TC 24D.IM CLP-IIMI.DO

LAUNCH DATE IM[P 22 1970

DLA -$4.91 RkL 2•7.11 RJ4) 6§47.4 VEL 11.494 PTH 2.0D VHP

L-1 TIN[ XNJ bAT |NJ LONG INJ RT ASC XNJ AZNTH INJ TIN(
1254.0• 27.77 554.71 IE8.11 112.08 8 SO 24

5542.05 27.78 257.•2 125.12 112.05 15 18 54

1254.O1 27.77 354.71 128.11 112.04 4 50 24
S542.03 27.78 257._ 128.12 112.05 lS 18 54

1214.0• 17.77 554.71 1ES.ll 112.O8 8 SO 24

5142.05 27.70 257.•2 128.12 112.DS 15 18 54

NXD-COUIIW[ [XI[CUTXCN ACCURACY

SGT 5099.S _ 810.9 _5 215.8

RRT -.7897RNF o.8014 RTF .921)1

SGB 5158.01123 .1034 R15 -.DZD8

SG1 5122.4 88_ 57'5.1 THA 174.57

_L IOCIENTRIC CONIC

RL 190.14 LAb -.00

lip 1N.45 L_f 1.D1

I_ 155.$48 GL -D.34

P_UG¥OCENTR ! C CONIC

C5 10.478 _ 5.L_17

AZMTH LNCH TIN(
7Z.TS D 10 4

10?.tS 1_ 55 13

?8.75 D 10 4

105.28 1) $S 15

110.00 12 3O 29

110.OO 18 • S

Di_IAL C_2R(CTION8

I_E -.9114• _ .e•74 TCS-7.4781 4AU 1.0••D

• 2810111L4 -.J4S• RC5 ._k_44 FAU .05718

FU( -.0892 FRA .411G7 FC$-5.0174 48P 1_144

80[ .S•24 IliA .8852 4C5 7.4451 FSP -724

FLIGHT TIN( 1M.O0

8.607 DPA .20 RAP 254.07 ECC 1.1748

PO CDT TIN INJ 2 LAT INJ 2 LONG
854,1 50.51 948.51

4841.0 50.52 249.85

854.1 50.51 $48.91

4842.0 50.52 I_IO.IS

854.1 30.91 544.51

4842.0 3O.S2 249.05

DRBIT D[TEJII41NATION ACCURACY

ST 1192.7 M 420.7 18 281._

CRT -.84_ (:ITS o198T CDT -.7948

L•A 1281.7 NDA 11_.8 81A 34.2

EL1 1285.0 [L£ 40.1 ALF 180.87

AJ_qlVAL DATE NAR D 1971

DI4TANC( 492.157
i_L 551.5• VL 26.428 GAL -.77 AZL 41.14 HCA 240.54 SNA 1_.12 ECC .210,_1 INC 1.1t07 Vl L_9-874

LOP 2_9.11 VP 37.130 GAP D.75 AZP •9.43 TAL 102.84 TAP EL_.42 RCA •8.02 APO 150.21 V2 3M.S_9

GP 21.25 ZAL 87.75 ZAP 154.50 ETS 50.89 ZAE 128.55 ET[ 1_.28 ZAC 125.58 [TC 281.50 CbP-185.S_

DLA -52.78 RAL 271.03 RAD 45•7.4 VEL 11.500 PTH 2.00 VHP 8,718 DPA -1.34 RAP 255.8_ [CC 1.1789

L-I TIM( INJ LAT INJ L(_IG lNJ RT A_C lNJ AZI4TH lNJ 1II4( PO C•T TIM IHJ t LAT 1NJ 2 LONG

1180.58 L_I.09 34•.2S 151.5_ 110.60 D _ 45 580.8 28.85 340.19

5421.14 L_.IO 295.24 151.55 110.58 15 8 55 3O21.1 20._ 255.12

1100.59 L_i.O9 348.£5 131.52 11D.SO 9 29 45 580.8 24.89 540.13

_M_1.14 L_.tO 215.24 151.55 110.58 15 8 55 3O21.1 20.88 155.12
57•4._O _0.85 274.07 128.65 117.88 14 15 1 519_S.2 _1.20 2_4.73

5341.ST 51.82 145._ 155.51 105.28 16 55 4 4741.8 55.51 254.71

NID-C.OURD_EXI_CUTXC_I ACCURACY ORBIT DI[TI_EI41NATION ACCURACY
SGT 51_t.l SGR 802.2 $4;5 212.2 ST 1027.• &R 411.8 SS 285._

RRT -.7751 W -.7785 RTF .9551 CRT -.9755 CR8 .5245 C$T -.84RLI

5_37._ R23 .0830 R15 -.9558 LSA 1118.4 N_A 210.7 88A 37.1

_1 5225.S _2 5T9.0 THA 174.85 ELI 11D5.7 EL2 87.9 ALF 158.58

LAUNCH DATE 9EP 2E 18TO FLIGHT TIM( 1T0.00

H[blOC[MTRIC CONIC

RL lS0.18 LAb *.00 LOi. 350.59 VL

RP 108.47 LAP .85 LOP 24E.50 VP

RC 1S5.470 GL -7.35 GP 20.18 ZAL

PbAM(TO¢5MTRIC CONIC

C8 11.140 VHb 5,550

bNCJ4 AZNTH LN(H TIN[

+77.•t 8 54 4O

10_.)1 15 11

T7.t_ 8 58 40

10_.58 15 18 S8

110.OO It 11 3O

110.OO 14 5 17

DIFYI[RJ[NTIAL C_NNI[CTIN

118[ -.$859 T2A .l_tt TC3-7.5479 OAU t.01MS

• 1_43 _ -.1805 RE3 .4_5 FAU .05S51
IrD( -.OOL_ FIIA .7•1_2 FC3-2.75•7 48P 14718

DOE .4451 MA .8780 BC3 7.3O24 FSP -M•

ARRIVAL DATE NAR 11 1871

DISTANCE 497.894
|9,390 GAL -.35 AZL I)O.D2 HCA 243.7_ SNA 123.82 [(¢ .21E75 INC .9241 Vl 28.074

57.084 GAP 10.05 AZP 98.58 TAb 181.29 TAP 8_.81 RCA 9T.48 APO 150.17 V_ 34.857

94.44 ZAP 15S.85 (T8 51.41 ZAi[ 1_8.49 ET[ 149.04 ZAC 122.48 ETC 282.15 CLP-188.44

LAUNCH OAT[ lIP I_ 1970

DLA -50.70 RAL 274.85 RAID 1547.4 V[L 11.51_ PTH 2.01VHP 8,857 DPA -2.74 RAP 217.97 [CO 1.18)1

L-| TIN( INJ LAT |NJ LONG INJ fiT ASC ZNJ AZNTH INJ TIN( PC) C•T TIN INJ 2 LAT INJ 2 LONG

1000.85 _4.51 340.01 155.04 108.25 1D 14 41 480.8 20.79 551.D0

ST$O.N 14.$4 2TO.M 155.05 108.24 14 S2 27 _131.0 28.79 262.85

1040.15 _4.58 $40.01 155.04 1DD.25 1D 18 41 480.9 26.78 531._8

S7]O.N _4.59 270.M 155.05 109.24 14 52 27 5151.0 28.79 282.85

IMO.41 l§.H _4.55 150.17 1_0.64 lZ 22 18 49.4 19.90 211.45

5t11.5• 55.43 253.81 157.51 97.81 17 30 8 4611.4 54.12 224.84

MID-COURSE EXECUTION ACCURACY CRBIT DET[RMINATIOH ACCURACY
SAT 5254.4 S_ 584.4 SG5 204.4 ST 851.5 S_ 38Y.0 SS 171.T

RRT -.7524 _ -.7525 RTF .9510 CRT -.8940 CRS .2SES CST -.8_98
SC_ 9272.4 P_5 .0751 R13 -.9514 LSA 940.3 14SA 289.5 SSA 38.7

SG1 525•._ _ 38_.2 THA 175.14 EL1 928.5 EL2 158,0 AbF 158.44

FLIGHT TINE 172.O0 ARRIVAL DATE IqAR 1_ 1|T1

HEblOCEN11|IC CONIC DISTANCE 505.810

K iN.De U_ -.00 LCL 55to|1 VL N.552 GAL .1_1 AZL 90.70 NCA P48.90 _I4A

ItP IOLSl LAP .lkl LOP 245.4• VP 3T.0_4) GAP 10.52 AZP 89,75 TN. 179.89 TAP

NC 157.9417 6L -5.44 64P 19._O ZAL 81.14 ZAP 157.15 [T8 52.07 Z/ME 128.80 ETE

P_TO¢I[N111¢ C_NlC
¢5 11.9_4 VH_ 5._NI DLA -I_.H IIAL 278,44 RAO 85•7.4 VEL 11.529 pTH 2.01 VHP

1.01_ TC_-7.1L_4 llAU J.IO_P

-.1749 2C_; .4|75 IrA4J .0321Ht

.I141 FC_-2.4484 Blip 1477_

1.0¢M7 2C3 7.151_1 FIH e -•54

123.53 ECC .21550 INC .7009 Vl _).074

M.59 RCA 94.91 AIPO 150.19 V2 $4.929

185.75 ZAC 121.67 [TC 282.80 CLP-147.$4

INJ tONG LNJ _T ASC INJ A_I4TH

325.11 1_.•4 10_.O5

50T.18 1_,44 10•.01

51£,11 154.81 114.44

29_,45 140.15 101.52

$1O.L_J 155.S1 1_.18

L_L_.lq; 141.04 45.41

_NCH LU_4514 LNCH TIN( L-I TIN( tNJ LAT

OS.TS 11 15 31 8D4.1ND _.87

• 4.•8 12 St tT _41.1• 1_._6

100.OO 12 1 54 757.1M 17.78
100.OO 14 25 _41 51J41_.SO 27.77

110.00 11 3o441 755.•7 12.21

110.00 lO 47 11 5120.24 _d.05

D 1FF2]IENT XAL CLlllIICT 1CN8

TO( -.28_• TIM

NOE .11111 IINA

P_ .0711 F_A

gO[ .5257 RRA

8.970 DPA -4.00 RAP 259.87 ECC 1.1898

INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

11 28 26 295.0 24.82 317.M

12 42 O 45.2 24.94 299.20

12 14 12 19T.9 _:_O.R1 304.74

15 58 1D 49455.5 29.08 250.88
12 9 _ 154.0 18.97 909.58

18 12 91 45L_).2 $4.11 217.52

CNIJZT DETENI41NATICII ACCURACY

ST 743.5 M 5R4.0 88 £9R.0

CRT -.75_NS CRS .0078 CST -.1494

L•A 821.8 14_A 955.R SSA 34.8

ELi 801.7 EL2 259.7 AbF 158.91

M|0*C0UtlI[ L_ClrrI_N ACCURACY
86T S2YtI.|I Irdl 5?4.4 145 1_.7

lINT -.T1_4 NNIr -.72_13 Rll r .8270

8GB 5507.7 IU_ .0_57 R15 -.9_75

1781



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE IEP 88 1970 FLIGHT TIM( 174.00 ARRIVAL DATE NAR 15 lIT1

N(LIOCENTRIC CQNIC

RL riD.IS LAL -.00

NP 108.94 LAP .41

RC 111,919 _ -3.99

PLAN(TQCENTR | C CGNIC

CS IE.DST _ $.4T8

INCH AENTH INCH TIN[

gO.O0 10 4t 19

9O.OO !S IO 93

IOO.QO I1 98 4

IO0.QO 13 E5 19

110.OO 11 4T 19

I10.Q0 1T 84 31

DIFFEIENTIAL CCIRECTICNI

TO( -.Q094 115 i.M T¢3-6.9141 BAU 1.1115

.8194 NRA o.lOI1 I¢$ .11•t FAU .031341

• 130? Ilia .11714 FC3-£.19£11 18P 17074

gO( .1433 BNA l.t_l _C5 9.N$£ FlIP -6§1

DISTANCE 509.300

LOL 398.50 VL EI.t15 6AL .54 AZL 90.49 NCA ESO.O9 SNA 123.85 ECC .21950 INC .4819 Vt 2e.S74

LOP 248.88 VP _•.1_4 GAP 10.1£ AZP 80.8_ TAL |TS,D8 TAP 94.14 RCA 94.3£ APO 1$0.18 Y£ _4.913

GP 18.54 ZAL TT.OT ZAP 1S8,11 ET8 St.89 ZAE 1|8.Q9 ETE 111.55 ZAC I20.93 ET¢ 293.44 CLP-ISE.EZ

t,Ot VHP 7.115 DPA -S.14 RAP 991.95 ECC 1.19940LA -111.49 I41L E8£.01 lAD •St?.S VEL DE.Sit PTH

L-! TIN[ INJ LAT 1NJ LOIG INJ RT AJIC INJ AZNTN INJ TIN[ P• CST TIM INJ • LAT INJ • LONG

lOSS.T• 1§.41 3)4.85 140.18 114.04 lO $9 $3 453.8 I8.SS 399.9T

$T91,01 L_i.7S E?3,1NI 143,7• II.•S lS 7 4 5191.0 •7.81 •9T.45

it),10 13,11 311.31l lll•.O0 11T.Oa 11 4i ST 293.1 ll.i9 314.39

1141•.1_ H.24 249.57 144.19 01.92 16 33 54 4820.9 •9.93 •40.81

844.70 •.•7 ll$3,14 l_J.4T 123.19 1• 1 34 211.7 13.18 308.99

110441.11 _1.1• t11.14 111.•8 •0,1S 18 49 41 4148.1 33.93 •11.91

NIO-CA_lt_ EXECUTION ACCURACY _|T DETERNINATJ_ ACCUNACY

IGT 5142.0 865 SII.3 IGll 194.8 lit 7911.9 M 5TT.• SS 521.5

lit -.TIO0 _IF -.7010 RTF .930T CRT -.4823 CR8 -.14011 CST -.7950

868 53Tl1,1 _ .0813 R/3 -.•310 LSA T91.8 NEA 383.9 88A 31.T

I91 5357.ll MI _t,0 THA 173._ ELi 753.3 EL• 318.5 ALF 11•.75

LAUNCH DATE 8EP 22 1970 FLIGHT TIN[ 17•.00 ARRIVAL DATE NAN 1? 1971

t41!1. IGCIJ4111C C_NIC

IlL 1110.111 LAL -.OO
liP 108.311 LAP ,2T

IC 1•1.784 I¢ -t.OI

PLAJ_TOCJll4TIt 1¢ C_NIC

C9 12.71T K 9.$44

LNCH AZNTH LNCH TIN(

9O.OO 10 19 •

90.00 14 I_t 37

IDD.DO 11 1S El

100.00 19 Y •

110o00 11 41 19

110.OO 17 31 il4

L_ 358.58 VL

_P 2lll.94 VP

GP 17.39 ZAL

DI•TANCE 514.944

11.251 GAL 1,01 AZL 10.18 HCA IDLE,2• INA 111.97 ECC .2917ll INC
N.JN GAP lO,•ll AZP 89,1_ TN. 171,47 TAP 31.T3 •CA 95.70 AF_

74.69 ZAP 19•,41 ITS Sll,88 ZAE 1111.71 ETE 1114.91 ZAC 1£0.•0 2T¢

.9899 V1 £9.974
150.94 V• 34.901

994.08 CLP-199.OD

ECC 1.t093

INJ 2 LONG

355.87

•58.48

321.1£

•33.85
515.17

20T.55

CIIIIIT DETFJU4INATIGI4 ACCURACY
ST T98,7 SR 370.0 99 391.4

CRT -.1938 CRll -.•349 CST -.81MT

LSA 859.• _A 394.9 8SA •0.9

ELI 792.8 EL• 591.1 ALF 1T3.44

DLA -•4.7• RAL IHIS.ll7 IUAD •597.5 t4[L 11.5•0 PTH 2,Oll VI4P 7.201 DPA -9.19 RAP •14.O4

L-I TIlG INJ bAT INJ LOIG INJ NT A8C INJ AZNTH 1NJ TIN[ P• C9T TIN |NJ 2 LAT

1101910 11.21 342.87 141.78 11•.18 10 341 T l188.ll 14.94

NT.N iT.ill 117.12 147.74 93.1t 15 59 II 503141.0 28.30

1013t.17 2,50 3£7.11 141.1911 118.47 11 32 11 408.2 13.24

5334.114 tt.7• _It.7ll 147.t0 •t.97 17 El5 El7 4794.ll L_.8ll
Ine.i3 ll,19 319.50 11_.gl 123.73 11 5i 41 32i.8 10.18

4M.13 54,10 £/1,41 14T.l_ 87.41 19 20 45 4301.4 5_.34

DIFIPlIIINTIAL CDmlt_TIGNII NID'.-COUitI_ [XICUrTICN ACCURACY

TDI .Q491 TItA 1.4911 T¢3-e.t477 ItAU 1.1319 8GT 5fill|,• 14NI 3t1.1 IGll 1119.5

NO( .8807 NNA -.199| NC9 .9174 FAU .Ot3ll7 RRT -,N _ -.3779 RTF .9318

IrD[ .1017 FllA .9117 FC3-•.OlSO lll_ 1724ll lIGll 141_l.Y _ .04lll R13 -.932D

80[ .tlS4 BRA 1.411•1 _C3 9.•373 F•P -•33 891 3409".$ IGt 405.0 THA 1711.87

LAUGH DATE _EP tt 1970 FLIGHT TIME 17|.OO ARRIVAL DATE NAR 15 1971

HE_IQCENTRIC CONIC

NL 150.10 LAb -.DO

RP 108.11 LAP .09

R¢ 193.995 GL -.91

PLANCTOCENTNI¢ CONIC

C_ 15.585 K 3.9Ti

_NCH AZNTH _NCH TIN[

O0.O0 10 O •|

90.00 15 5 O

100.00 11 4 It

SO0.OO 19 4El 44

110.00 11 37 11

110.OO 18 t7 14

DISTANCE S10.599

LGL 359,58 VL 99.199 GAL 1.49 AZL 90,09 HCA 959,44 9NA

LQP 855,01 VP _,_07 GAP 11.55 AZP $3.98 TAL 174.8S TAP

GP 19.85 ZAL Tl,Sl ZAP 1tO.45 [T3 llS,O3 ZK IEi.3• ET[

I••.59 [CC .•2529 IMC .041,39 Vl •8.174

71.|1 RCA 9S.OS APO 190.33 V• 51.190

11T,42 ZAC 119.15 ETC •M.7• CLP-ilt,14

O_A -21,99 R/_ Ell,l•| RAD IT•IT.5 V(L 11.115 PTH 2.04 VHP 7.454 DPA -7.08 •AT •li.tO E(¢ 1.••iS

_-1 TiME INJ LAT INJ L_NG |NJ RT A3C |NJ AZ14TH INJ TIN[ F_ CST TIM INJ • LAT INJ • LONG

1319,51 7.74 141.llT 145.11 117.38 10 •2 17 719.9 11.54 549.54

ll381.49 28.84 !10.13 1lll.41 9t.•t 11 ill 1 4881.ll •8.•5 •5•.19

11041.13 I.ti 333.41 141.01 111,29 I1 tt 48 501.2 10.14 5•9.74
52•ll.14 II.19 137.45 131,50 90,11 19 11 •T 49911.1 •8.90 •91.65

1005.84 l.ll lillE.51 WE.It 124.08 II 93 555 403.l T.54 lIT.IS

41lll,ll 33.8• III.II 131.31 15.11 19 49 41 4338,8 32.8ll 1115.54

DRBIT DETERNINATION ACCURACY

ST 81•.0 M 313.3 98 597,D

CRT .04Oil CR8 -.3384 CIT -.D50_

LSA 989.0 NSA 379.• $95 94,4

EL1 91•,I EL• 39•,9 ALF 1.10

DIFFERENTIAL ¢.ORRI[CTIONI|

TO( .1938 TRA I.•TO? TC$-9.1070 BAU 1.1419

I_ .2JPJ_• _ -.211M RC3 .ll143 FAU .02?1•

.t301 FRA .970_ FC3-1.PT24 _ 174111

IN)( .llll IIA 1.11141 8¢3 1.3154 FlIP 0•13

MID-C.,OUREI[ EXECUTION ACCURACY

8GT ll440.9 8DR liSlE,5 $93 194.0

II_T *.4_S_4_ _ -.4_41 RTF °9324
1611 1439.0 _ .O_3T Rill -.9329

9GI !M|3ll,l _ 410.I THA 171,08

LAUNCH DATE I_P tt 1970 FLIGHT TIME 180.00 ARRIVAL DATE MAR 21 1971

14EL IGCENTII lC CONIC

RL 110.11 I.AL -.00

I_ SOI.I5 L_P -.11

IK Sll.llt 14. .1_

PL_NETOCINTII i ¢ CONIC

C0 14.4158 VIAL 11,90T

_NCH AZNTH LNCN TIN[

IK).O0 • 4O 41

80.DD 13 40 3

1DO.DO IO SI 37

1OO.OO 5_ 1| 14

110.00 11 14 12

IIO,OD II 14 ill

DISTANCE 511.III0

I._ 359.31 VIL. 111.149 GAL 2.00 AZL 99.•9 IICA 2ll9.•I 8MA 111.4E ECC .2•911 INC .1058 Vl 18.9T4

LQP 118.1t VlP N.044 GAP ll.ll AZP 90.011 TAIL 173.11 TAP 7t.83 RCA 94.ll7 APO 150.47 Vl 14.890

GP 11.21 ZAL 10.44 ZAP 111.41 ETI Sl.ll7 ZAE 1t1.87 ETE 117.87 ZAC 119.05 EYE •65.36 CLP-ITO.78

OLA -21,II lkl. 191,i3 lid illl.l '/EL 11.157 PTH 2.OS VHP T.612 DPA -7.90 RAP 290.40

b-I TIN( INJ LAT INJ _ 1NJ RT AIC INJ AZIITH INJ TIN( P• CST TIM lNJ • bAT

1410.53 4.15 394.•I 149.94 11T.•l 10 Ill 11 810.I 8,39

5314.III_ I_.I_ I/I.M 155.09 99,71 I? II II 4914.3 27.81

1594.11 3,33 9M.r_ IAI.80 lll.?| II ll 31 594.1 7.2•

511011.91 2•.8ll L_ll.17 111.04 87.93 18 4l 40 4105.9 29.22

lOTS./I .Ill ll27.117 149,91 11_.11 II 31 13 4799.4 4.41

41_7.0_ 53.59 IOtl.31 114,70 Ill.Ill tO ll 9 4197.0 31.12

O IFYllIINT I A/ r.GNIm_TIM
111 .1151 llA l.ltlT TCI-5.N _ l.llll

;tO[ .11tl lira -.1114 RCI .1001 FAU .0tlH

FOIl ,274T FIIA I._M FC3-1.514ll BlIP 18119

90[ .1•77 II l,IMr/_ Kll 1.0037 FEP -Ill

NI0-¢OU_ EXECUTION ACCURACY

8GT $4_J.4 IHNt 541.3 SGll 17t.1

RRT -._JL_ RNF -._31 RTF .9359

899 93211.7 _ .OLIN) Rlll -.9311

891 5ll10.1 891 414.8 THA 179.29

ECC 1.9385

INJ • LONG

I_8.11

247.29

331.99

914.41

511.04

100.40

liT DETIIININATION ACCURACY

ST 1040,4 M 390,9 II 410.5

CRT .1849 CR9 -.38T9 C3T -.3TIES
LSA 1111,T N_A 360.9 53A 94.1

ILl 1041.8 ILl 355.9 ALF 4.14

1T92



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

lAUNCH •ATE lIP •• 1777

HELIOCENTRIC ¢QMI¢

IU. 15040 LAb -.00

• P 10•.•• LAP -.29

R¢ 10T.INIS GL 1.•5

PLAIETOCENTR IC CGNIC

¢$ 15.•1S _ S.•S4

LIKH AZNTH LIIKH TIN[

I0.00 • 41 SI
I0.00 16 11 T

100.00 10 $I •

100.00 IT 44 43
110.00 11 31 51

110.00 19 17 14

FLIGHT TIME 18t.00 ARRIVAL DATE NAR 15 1971

DIiTANC[ 531.771

LOL 3SD.SR VL 80.100 GAL E.S4 AZL 89°70 HCA 2GZ.T8 SMA

LOP 861.56 VP $I.I£E GAP lS.N AZP 10.04 TAL 171.60 TAP

GP 1§.63 ZAL 61.51 ZAP 1_,31 ETI 57.90 ZAE lt1.01 ETE

121.15 ECC .20327 INC .1951 VI 19.474

74.$8 RCA 93.66 APO 150.65 VZ 34.849

148.Z• ZAC 118.50 [T¢ Z16.00 CLP-1T1.SS

DLA -19.5S RAL 214.S6 RAD ESET.6 MEL 11.701 PTH t.OI VHP T.ROE DPA -R.SZ RAP ZTD.S3 [CO I.ZST3

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PC) CST TIN INJ Z LAT INJ 2 LONG

14ti.81 1.80 $59.81 151.40 118.21 1O 6 56 0•8.Z 5.59 353.15

S410.1t 11.14 t11.•6 ISI.IS 8T.T• 17 it T 4810.t 27.63 143.35

1870.31 _SO 341.1"J 151.70 119.89 11 St IT 675.3 4.55 331.19

ISll._l N.II tEl.iT IRE.ST H.IO 19 10 4E 4558.4 2R.80 ZZO.9T

1144.18 -E_SO 330.87 149.78 124.10 11 50 S• 544.3 1.99 324.69

_NI.1S 33.t3 100.71 1N.IZ 81.E8 Z04O L_i 4252.2 31.77 197.81
DI_TIAL CGSIIECT IGII8

11_ .49041 _ 8.1180 TCM-S.S$1• BAU 1.1118
• •$1t lIRA -.1901 _ .1140 FAU ,OIMII

F_ .•_T _ 1._ FC$-I.14_I BDP 17_
IRE .$4•1 ORA t.1414 KS S.iSDI Flip -$9£

NIO-C_UII_ EXECUTION ACCURACY ORBIT DETEONRINATION ACCURACY

8GT 5SI3.E1_1 S3t.4 I03 173.0 ST 1226.0 8R 352.8 SS 461.Z

• liT -.IS09 Nil r -.111S RTIF .914• CRT .3077 CRS -.43•3 CST -.9885

§S4•.Sll_l .0140113 -.•310 L3A 1313.5 NSA 539.0 SSA 22.4

84;1S133.8 _ 417.• _ 170.46 ELI 1231.1 EL2 334.3 ALF 5.46

LAUNCH DATE _ It 1170 FLIGHT TIME 11_.00 ARRIVAL DATE NAR 15 1971

NE_ IOCSMTll IC CONIC

IL 110.10 LAL -.gO

RP 101.71 LAP -.41
RC lYO.OI11 GL •.04

_TOCIN1MI¢ CONIC

CI II.l_ K 4.110

L.NCH AZNTH LNCH TIME

SO.O0 • _ 19

RO.O0 $0 I II

IO0.OO 10 44 $8

$00.00 10 IO

110.00 11 31 I

110.O0 11 41 I

DISTANCES37.304

• _l.SI VL 11.05S GAb 3.07 AZL 81.32 HCA 265.95 SNA
L_P !t4.$3 VP _1.7•1 GAP 11.30 AZP 1_.03 TAL 169.97 TAP

RIP 1S.10 ZAL 72.79 ZAP l_J.ll LrT• 19.63 ZA[ 126.94 ETE

121.89 ECC .23778 114(: .4804 V1 29.674

75.1_ RCA 92.91APO 150.87 VZ 34.859

118.67 ZAC 117.•8 ETC 2_6.65 CLP-172.44

DLA -17.•0 RAL ll7.14 RAD |lST.? MEL 11.761 PTH 2.0• VHP 8.001 DPA -•.26

b-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZI4TH INJ TIME P• CST TIN

tS79.14 -.30 4.39 195.80 118.31 10 2 35 979.6

M11.1_ I_.N 1A8.75 IR.L_ N.II 18 • T 4811.2

114|._ -2._ _1.11 1§5.18 119.83 11 • 30 751.4

Illt.I 11.4i _.ll 11.10 _.ll 19 X 8 4519.7

lt10.44 -S.OI $M.33 153.30 123.N 11 52 • 610.4

40_1.4| 3_.97 L_4.S3 111.95 IK).41 21 2 Sl 4233.4
DI_IAL C_IMI[CTIONJ

1_1 .lifo | I,1111 TCkI,llll OAU 1.111|

I( .l_J4 NIM -.L_IO 8tCl .J_J48 IrAU .01141
•3741 FIL4 1.1_ F¢_I.MII i 17181

• 71140 Ilia 1.5141 _ 9.13419 FIP -970

RAP _72.10 ECC 1.2793

INJ 2 LAT INJ Z LONG

Z.•9 357.72

27.25 240.18

1.•8 340.39

28.39 218.17

-.54 321.11

31.30 195.71

ORBIT DI£T_II4INATION ACCURACY

ST 1391.1 Sll 347.3 SS 472.•

(:liT .3•43 ClI$ -.4730 CST -.9940

LSA 140•.ON•A $11.0 $$A 20.•

EL1 1405.8 EL2 319.0 ALF 3.TS

NID-C(_RI_EmrCUTION ACCURACT

IGT S3_4,Ol_ iRt.S I03 1ET.9

RNT -.IIOINRF -.1001 I1Y .9355

8CAI SSTI.RRI3 .0191 R13 -.9354

801 3143.5 80_ 4_D.2 THA 177.(_

LAUNCH •ATE REP 22 1970

MELIOCENTIIIC CONIC

• L 1S0.16 LAb -.00

RiP 108.74 LAp -.tE

RC lY8.049 14_ 4.01

II_AMETOCINTM !¢ CONIC

¢3 18.S_ _ 4._

LNCN _ I,,NCN TINE
I0.00 • 71 SO

90.00 17 3 II

100.00 10 44 1

IO0.OO 10 14 37

110.00 |l •1 41

110.00 80 S 80

FLIGHT TIN[ lOS.GO ARRIVAL DATE NAR £T 1971

DISTANCE 542.TD3

L_ 338.58 VL 11.011 GAL 3.10 AZL 09.34 EA 219.1_ •HA 121.43 ECC .E42Ri 1_ .4441 VI El.IT4

LOP liT,TO VP $1.740 GAP ll.SO AZP t0.01 TAL 118.31 TAP 77.47 RCA 92.11 &PO 1S1.15 V£ 34.950

14.11 Z_ 39.91 ZAP 113.94 [TI 31.58 Z_ 126.96 [TE 149.01 ZAC 117.48 ETC 2t7.2R CLP-1TR.£4

• L_ -11.30 OAL Itt.fl RkO i|iT.i MEL 11.828 PTH 2.09 _4P 0.225 DPA -9.R1 RAP 275.19 ECC 1.3_1R

L-| TIME INJ LAT |NJ LGNG INJ RT A$C INJ AZNTH INJ TIME P• C$T TIN INJ 2 LAT INJ 2 LONG

|_.M -3._ •.ES 159.37 118.14 i 59 35 105_.1 .52 1.90

Si.3T 27.81 241.11 1IS.T7 84.09 18 $3 39 4710.6 28.8i 237.¢N

1413.11 -4.44 350.•• 158.71 119.59 11 7 45 R23.l -.46 344.34

• 000.IS 89.L_ 224.50 lIS.lt 85.41 19 39 25 4468.2 _R.OO 215.•1

1874.E• -7.43 337.71 151.67 123.41 1t 51 56 174.3 -f.•l 331.45

49110.54 32.?0 L_DI.7• 165.01 79.42 21 23 34 4210.3 30.19 194.03

DIFIq_INTIAL C_IECTIM N_O-COU_8[ EXECUTION ACCURACY

TOE .lily 11M 1.1410 TC$-4.7187 ikU 1.1t99 8GT 5308.6 SER 323.4 _03 112.6

•RIDE .141l OLA -.Ills RC• .lOTS FAU .OIOTE RRT -.3910 llilll r -.SOINI RTF .2374 CRT .4373 CIIS -.4791

FO_ .4111 Ilia 1.11OI FCS -.lt4_ 8_P 1800_ _ S_OT.O_ .0_11 113 -.9367 L•A 1131.7 MDA _07.7

IN .Nll IMA I.ISS4 K3 4.?133 FSP -554 SGI S3ll.l IG! 411.5 THA 176.81 EL1 1368.5 EL2 30_.7

LAUNCH DATE W[]P IL_ 191j FLIGHT TIME 1•0.00 ARRIVAL DATE

14ELIOCEMTIIIC COMIC DISTANGE 548._

Itl. 110.1@ LAL -.00 LGL 358.58 VL tS.INI7 GAL 4.19 AZL 81.13 HCA tTt.tl 914A 121.37 ECC ._4103 INC .841NS

lip IN.TT LAP -.85 LOP 270.84 Vie 341.701 GAP 13.01 AZP N.07 TAL 114.73 TAP 713.0_ RCA 91.17 APO 191.48
• C 174.010 GI. 4.81 GP 14.17 ZAL 57.41 ZAP 114.E7 ETE 1_.77 ZA( 120.10 ETE Igo.32 ZAC 117.00 ETC 147.93

Iq.AI_TQCEN111I¢ CONIC

C1 80._14 _ 4.S01 DLA -15.11 RAL _.41 PAD OSOT.S MEL 11,104 Pl14 !.1t V_P 8.431 DPA -10.18 RAP 277.50

LJICH A]_TI4 INCH TIME L-I TIME INJ LAT INJ _ INJ lit AIC INJ AZM114 INJ TIN[ P• C.ST TIN INJ 2 LAT
RO.O0 • 1747 17_8.47 -3.14 11.10 1¢1_.03 117.81 2 37 14 1120._ -1.81

_._ 17 _ _ 5331.97 17._ 24,4.N 1_._ 01.87 17 SO 4 4711.0 _.37

1_._ 10 41 55 141.$1 -I.74 354._ ll._ 11i.11 11 l 43 I.§ -2.10

IOO.OO ll SO IS _N_II LIt. OI _.17 ISO.IS 11_.47 10 20 41 _13.2 27.17

150._ 11 $1 tl 1310.11 -l.74 541._ 1_.47 I_.lS 11 _ 7 _.1 -§.33

llO._ tO _ SO 49.54 31.41 201.4_ ll_ 7I.lS 11 41 Sl 41_.S _.ll

OI_IAL CGIIKCTIN NID-C, OImS_I_[CUTlal ACCURACY

781 .llll 11_ I.I TCH.SR$4 IAU 1.19 8GT SIO7.SN SlS.I B tS?.S

.llq_ OllA -.1784RC3 .1144 FAU .01934 RRT -.SMNNI r -.SSOe RTF .9_07

1.O141 I_ I.IIN K3 4.3_ Flip -SS0 •01 HI|.4 I 411.0 WM 1_.97

GIIBIT DETERMINATION ACCURACY

ST 1511.0 $11 3d2.0 33 518.9

CDT -.9917

88A 1R.5

ALF 5.70

MAR _ 1971

Vl 29.R74

V£ 34.841

CLP-I74.08

ECC 1.3543

INJ. 2 LONG
6.DE

£35 .tl

348.13

114 • 12

554.19

1DE.T3

CNBIT DETERI¢INATIGN ACCURACY

ST 1109.0 11 $39.3 •8 537.1

CRT .4748 CR• -.$191 CST -.IHNIO

LSA 1779.1 NSA 1t7.7 8AIA 18.4

EL1 1700.6 EL2 297.2 ALF $.59



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

_AUNCH DATE 8EF E! 1978 FLIGHT TIME 190.00 ARRIVAL DATE MAR 31 1971

HELIOCENTRIC CONIC

RL 150.1G LAL -.00

RP 108.79 LAP -1.03

RC 176.055 GL §.95

PLAMETOCENTRIC CONIC

C3 ll.3H _'IL 4.73E

LNCN AZNTH LNCH TIM(

tO.DO 9 E$ 29

90.00 17 47 51

100.00 10 40 29

100.00 19 16 29

110.00 11 32 23

118.00 tO 41 4

DIFFUtENTIAL CatRECTION6

TO( 1.1658 TRA 3.2016 TC3-3.9153 8AU 1.1783

RD2 .t604 RRA -.2967 RC3 .1589 FAU .01751

F_ .4M6 FRA 1.2879 FC3 -.8769 BSP 18214

BO( 1.1946 8iRA 3.6151 BC3 3.9165 FSP -523

DISTANCE 555.825

LOL 358.58 VL 15.923 GAb 4.94 AZL 08.17 NCA 275.45 SI4A 181.12 ECC .25885 |NC 1.0330 Vl 20.674

LOP 674.03 VP 56.68t GAP 13.56 AZP 89,00 TAL 185.11 TAP 60,57 RCA 90.38 APO 151.97 VZ 34.855

GP 15.77 ZAL 54.99 ZAP 165.33 ET| 88.E1 ZAI[ 1ZG.99 ETE 169.G1 ZAC 110.54 (TC Z68.57 CLP-174.88

DLA -13.81 RAL 304.74 RAD 8547.9 VI[L 11,991 PTH 2.14 VHP 8,710 DPA -10.17 RAP 679.83 ECC 1.3881

L-I TIM( INJ LAT INJ I..CNG INJ RT ASC INJ AZHTH INJ TIME PO CIT TIN INJ 2 LAT INJ Z LONG

1797.64 -7.76 18.59 194.54 117.32 9 56 23 1197.8 -4.04 9.89

5329.56 27.53 t42.47 172.87 83.06 19 19 40 4729.G 26.68 234.03

1558.71 -8.22 351.40 165.91 118.65 11 6 28 958.7 -5.D3 351.78

5048.73 28.83 t21.25 172.68 81.75 20 40 32 4443.7 27.39 212.74

1394.17 -11.94 344.27 164.11 122.27 11 55 39 794.2 -7.68 337.87

4779.03 32.28 200.44 171o97 78.09 22 0 43 4179.0 30.30 191.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 5128.8 _ 505.3 863 153.0 ST 1654.4 SR 334.0 38 562.8

RRT -.5518 RRF -.5301 RTF .9398 CRT .5065 CRS -.5381 CST -.9988

8_ 5649.4 ItZ3 .0105 R13 -.9396 LSA 1945.3 HSA 287.0 SSA 17.4

$61 5633.7 862 420.9 THA 177.15 EL1 1862.2 ELE 286.7 ALF 5.34

LAUNCH DATE 8(P EE 1970 F_I_'IT TIME 192.00 ARRIVAL DATE APR 2 1971

HEL IOCENTR I C C(_II C

RL 130.16 LAL -.00 LOL 358.56 VL

RP 1041.82 LAP -1.61 LOP 277.19 VP

RC 176.0_ GL 6.32 GP 13.40 ZAL

ffLANETOCENTR 1C CONIC

C3 r.4 • 782 W4L 4.978

LNCN AZMTH LNCN TIME

90.00 9 24 46

80.00 18 7 7

100.00 10 39 33

100.00 19 34 57

110.00 11 33 lO

110.00 20 $7 50

DIFFERENTIAL C(:Rltl[C T ION8

TO( 1.3424 TItA 3.5032 TC3-3.5337 8AU 1.1716

RDE .£707 RRA -.8050 RC3 .1372 FAU .01597

FDE .5178 FRA 1.2619 FC3 -.5581 8SP 1830d

BO( 1.3694 BRA 3.5185 6C3 3.5364 FSP -508

DISTANCE 558,951

25,880 ;AL 5.62 AZL 88.78 HCA 278.62 _4A 120.86 ECC .29019 INC 1.2192 Vl 29.674

36,624 GAP 15.97 AZP 89.82 TAL 163.51 TAP 82.13 RCA 89.43 APO 152.33 V2 54.625

52.68 ZAP 165.94 [T8 94.90 ZN[ 126.99 ETE 169.88 ZAC 116.09 ETC 269.20 CLP-l?S.71

DLA -12.60 RAL 306.94 RAD 6594.0 VEL 12,090 PTH 2.16 VHP 8.981 DPA -10.99 RAP 282.17 ECC 1.4078

L-| TIM( |NJ LAT INJ lONG INJ RT ARC INJ AZHTH ]NJ TIME PO CST TIM lNJ 2 LAT INJ Z LONG

1863.99 -9.81 Z0.39 170.18 116.70 9 55 46 126d.D -6.15 13.62

5312.67 27.38 Z41.L_ 178.42 82.49 19 35 40 4712.7 26.06 232.84

1_£.50 -10.96 2.02 I69.56 117.98 11 6 36 1022.5 -7.15 355.32

50L_9.40 28.89 220.21 176.21 81.22 20 59 47 4429.4 27.18 611.73

1454.60 -14.04 347.49 167.77 121.49 11 57 24 854.6 -9.77 340.99

4770.06 32.15 199.77 175.46 77.71 22 17 20 4170.1 30.13 191.14

HID-COUR81[ EXECUTION ACCURACY ORBIT DETERt41HATION ACCURACY

SGT 5a42.3 8DR 495.1 863 148.4 ST 1983.6 SR 329.8 83 581.3

RRT -.5317 RRF -.5104 RTF .9414 CRT .5309 CRS -.5533 CST -.9892

5664.0 R23 .0084 R13 -.9414 LSA 2074.5 HSA 278.5 SSA 16.8

SG1 5648.5 SG2 418.9 THA 177.31 EL1 1991.4 EL2 278.4 ALF 5.14

LAUNCH DATE $EP It 1970 FLIGHT TIN[ 194.00 ARRIVAL DATE APR 4 1971

HELIOCENTRIC CONIC

RL 150.16 LAL -.DD

RP 108.84 LAP -1.38

RC llO.OOt GL 6.91

PLAN[TOCENTRIC CONIC

C3 RT.SE5 _L 5.E4Q

LNCH AZNTH LNCH TIM(

90.00 9 13 29

90.00 18 64 51

100.00 10 39 2

100.00 19 52 1

110.00 11 34 9

118.00 21 13 63

DIFFERENTIAL CORRECTIONS

TOE 1.5131 "iRA 3.8167 TC3-3.1722 BAU 1.1681

RDE .tGEO RRA -.3164 RC3 .1176 FAU .01452

FOE .5490 FRA 1.3659 FC3 -.4366 88P 18419

BOE 1.3490 MA 3.8318 BC3 3.1744 FSP -494

DISTANCE 584.210

LOt. 358.58 VL 25.857 GAL 6.34 AZL 68.59 HCA 281.78 8MA 120.64 ECC .26711 [NC 1.4888 Vl 19.874

LOP 280.36 VP 36.588 GAP 14.46 AZP 89.71 TAL 161.92 TAP 63.70 RCA 88.41 APO 152.88 vz 34.818

GP 13.06 ZAL 58.50 ZAP 166.50 ET8 71.87 ZAE 126.97 ETE 170.13 ZAC 115.84 ETC 289.84 CLP-178.52

DLA -11.49 RAL 309.06 RAD 6566.1VEL 12.202 PTH 2.19 VHP 9.273 DPA -11.24 RAP 284.51ECC 1.4530

L-I TIME INJ LAT INJ LONG ZNJ RT ABC INJ AZHTH INJ TIN( PO CST TIM |NJ 2 LAT INJ I LONG

1927.90 -11.74 24.09 173.84 115.95 9 55 37 1327.9 -8.16 17.24

5300.74 27.27 240.40 179.98 82.07 19 53 13 4700.7 25.89 231.DD

1684.18 -12.93 5.58 173.24 117.19 11 7 6 1084.2 -9.18 358.78

5019.70 28.38 219.51 179.74 60.86 21 15 40 4419.7 27.03 211.05

1511.55 -16.04 350.69 171.46 120.60 11 59 21 911.8 -11.86 344.08

4765.00 32.08 199.40 178.97 77.50 22 32 48 4185.1 30.03 190.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5653.0 86_ 484.2 SG3 143.9 ST 2099.2 SR 323.7 SS 597.5

RRT -.5111RRF -,4905 RTF .9434 CRT .5§13 CR3 -.3871 CST -.9994

$¢,6 5673.7 R23 .0087 R13 -.9435 LSA 2190.0 HSA 270.8 SSA 15.8

SG1 5658.4 862 415.8 THA 1T7.48 EL1 2107.0 EL2 270.7 ALF 4.97

LAUNCH DATE SEP 21 1970 FLIGHT TIME 196.00 ARRIVAL DATE APR 6 1971

HELIOCENTRIC CONIC

RL 130.18 LAL -.00

RP 104_.89 LAP -1.55

RC 161.934 GL 7.42

PLANETOCENTRIC CONIC

C3 50.680 VHL 5,539

LNCN AZNTH LNCH TIME

90.00 9 22 41

• D.O0 16 41 14

100.00 10 38 51

100.00 2O 7 41

118.00 11 35 19

110.00 £1 27 47

DIFFE_[NTIAL CaUtl[CTlO_

TDI[ 1.7088 IlIA 4.1907 TC3-£.R314 8AU 1.1620

liD( .t_14 ImA -.GL_IRC3 .OIMP7 FAU .01311

FDE .3790 FRA 1.31_D6FC3 -.$700 DIP 18538

94_ 1.7340 BRA 4.1_5 6C3 R.8332 FGP -482

DISTANCE 569.389

LOL 358.58 VL 25.795 GAL 7.10 AZL 88.40 NCA 284.94 SNA 120.40 ECC .27467 INC 1.6023 Vl 29.8?4

LOP 283.52 VP 36.532 GAP 14.99 AZP 89.59 TAL 160.34 TAP 85.28 RCA 87.33 AP@ 153.47 VZ 34.812

GP 12.74 ZAL 48.45 ZAP 166.99 ET3 75.12 ZAE 126.95 ETE 170.36 ZAC 115.21 ETC 270.46 CLP-177.34

DLA -10.44 RAL 310.97 RAD 6568.2 VI[L 12,331 PTH 2.22 VHP 9.588 DPA -11.42 RAP 286.86 ECC 1.5049

L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZHTH INJ TIM( PC, CST TIM INJ 2 LAT [NJ 2 LONG

1989.63 -13.55 27.72 177.53 115.10 9 55 31 1389.6 -10.06 ZD.78

3293.68 27.20 239.87 183.50 81.81 20 9 27 4693.3 25.79 231.48

1743.95 -14.76 9.05 176.93 116.29 11 ? 54 1143.9 -11.11 2.17

3014.20 28.52 219.11 183.27 80.86 21 31 20 4414.2 26.94 210.67

1587.12 -17.9,1 353.88 175.17 119.60 12 1 26 967.1 -13.86 347.14

4788.78 32.06 199._D 182.48 77.45 22 47 11 4163.8 30.00 190.70

HID-COURIME EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5458.9 _R 472.3 863 139.4 ST 2206.0 SR 321.6 86 812.1

RRT -.4894 W -.4701 RTF .9438 CRT .5691 CRS -.5799 CST -.9996

5678.6 flL_lJ .0052 R13 -.9458 LSA 2292.9 HSA 263.5 SSA 15.1

SG1 5663.6 _82 411.5 THA 177.65 EL1 2209.7 EL2 263.5 ALF 4.82

1714



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE &EP RE 1970

HELIOCENTRIC CONIC

RL ISO.1Q LAL -.DO

RP 108.87 LAP -1.TI

RC 1R$.811G4. T.87

PLAN[TOCENTRIC CONlC

¢3 34.$11VttL S.8S8

LNCH AENTH LNCH TIN[

RO.O0 • It 13

90.00 10 51 19

1DO.00 10 3O SS

100.00 20 8_ lJ
110.00 11 5Q 35

110.00 21 41 •

FLIGHT TIN[ 19D,O0 ARRIVAL DATE APR 8 1R71

DIBTANC[ 574.475

LOL 358.5• VL E5.754 GAL 7.98 AZL I_.tO HCA 288.10 SNA 120.1T ECC .ZRZ94 INC 1.8018 Vl 29.874

LOP IlQ.IO VP 341.517 GAP 15.55 AZP 09.44 TAL 158.79 TAP IMl.89 RCA ••.14 APO 154.17 V2 34.809

GP 1E.4R ZAL 44.58 ZAP 117.41 ET$ 78.OQ ZA[ 114.91 ETE 170.50 ZAC 114.77 ETC 271.10 CLP-171.17

DLA -9.47 RAL $1E.80 RAO tS68.4 V[L lt.477 PTH E.Zl VHP 9.930 DPA -11.54 RAP ERR.tO ECC 1.5647

L-1 TIN[ |NJ LAT INJ LONG INJ IT A8¢ INJ AZMTH |NJ TIN[ PO CST TIN INJ Z LAT INJ 2 LOMG

t04•.57 -15,25 51.E2 109.25 114.15 I 58 25 1441.4 -11.8S ZR.£S

51NIl.l.I t?.lT tSJ.lt liT.O• I1.11 tO 24 tJ 411•.9 tS.T4 951.95

1101.15 -11.48 1•.SO 1•0.04 115.S0 11 8 57 itOZ.O -12.93 5.50

SOlE.S4 t•.Sl t18.99 1N.79 SO.•D 91 45 51 4419.5 E6.91 210.59

lIWl._ -19.T5 5ST.OG 175.10 111.S0 It 3 34 10E1.4 -15.78 350.18

471S.17 5E.Ot 191.44J 181.IH) 77.S4 E3 O 34 4115.9 30.04 190.84

OIFFENENTIAL C.ONIEC T IQI_

TD[ 1.S00• Tl& 4.41111 TCI1-,|.512tl |AU 1.tS53

ROE .$071) liRA -.5149 RE5 .O0._ FAU ,01171
IrO[ .QM_i_ FRA 1.41_ FC5 -.LqNNI _ SINMIO

BO( l.•l•O liRA 4.StEl IC_l t.St45 FEP -470

MID-COuRSE EXECUTION ACCURACY GNIlT DETERMINATION ACCURACY

1GT SG$tI.T _ 4SS.I $13 155.2 ST 2Elt.5 •R 517.3 9i 925.5

liT--.4470 RRF -.4411 RTF .1485 CRT .5155 CRS -.SIZ5 CST -.R997

!_ _Tll.S _ .O04E Rt5 -.1485 LSA 2_15.4 i_A ES•.S ••A 14.4

141 §6415.1 V_ 401.1 THA 177,82 EbS L_99.9 EL£ 254.5 ALF 4.69

LAUNCH DATE •EP 2E 1970 FLIGHT TIRE I_00.00 ARRIVAL DATE APN 10 1•71

HEL IOCENTR IC C(_41C

8_ 150.1• LAL -.00

Rip 106.89 LAP -1.07

iltC 1•S.115 GL 8.£S

PLANE TOCENTllt 1C C(_41C

C5 38.499 W_ i.tOS

LNCH AZI41rH L.NCH TIN(
SO.O0 I I_ 1

9O.O0 11 10 14

1DO.00 10 39 11

100.00 tO 88 45

110.00 11 57 941

110.00 IS 88 I0

DIFFERENTIAL C_Rm[CTIOM8

TO( t.OINlO TI94 4.8181 TE$-E.2144 _ 1.1405

liD[ .51tll _ -.S•51 RE5 .0191 FAD .01045

F_ .0_70 FR4 1.4t_4 FC5 -._SO Blip 18_*e

II01: 2.1£34 MA 4.14104 11(:5 E.21S1 Flip -459

DISTANCE STO.4_M

LOL 550.51 VL £5.714 6AL 1.72 AZL 17.11 HCA Etl.20 $14A 111.94 ECC

LOP £8•.•5 VP 34.414 GAP 11.16 AZP 81.E7 TAL 157.27 TAP 88.55 RCA
GP IE.EO ZAL 44.72 ZAP 117,7• [T• R.4t ZN[ 1_.84 ET[ 170.71 ZAC

• 29905 INC 2.0084 Vl 29.474

84.91 APO 154.•7 V2 34.t01

114.54 ETC 271.8• CLP-1TD.DI

DLA -0.5• RAt. 514.5E RAD 65e4.5 V[L 12._4 PTH 2.50 VHP 10._G_ DPA -11.50 RAP _91.$4 ECC 1.855•
L-I TIRE |NJ LAT INJ tONG INJ RT A_ INJ AZMTH INJ TIME PO CST TIN INJ E LAT INJ E LONG

£1O?.L_J -11.83 34._0 184.84 115,11 9 17 • 1507.5 -15.5• 27.•5

51_0.18 E?.17 23t.14 lJO.Sd 81.70 tO _J824 41_G.2 25.74 251.27

1151._0 -1R.08 15._ I14.88 114.21 11 ID 10 1E51.5 -14.•• 8.80

SO14.31 _•._3 _11.1_ 110,50 •O.•T £1 _9 19 4414.4 21.14 210.•8

1174.37 -EI.IE .2S 18_.11 117._0 12 S SO 1074.4 -17.5• 515.21

4771.07 5E.17 199.84 1H.41 77.75 E5 |5 1 4171.1 50.19 191.21

M|D-C(X_UE EXECUTION ACCURACY _HJIT D[T[RI41NATI(J¢ ACCURACY

SGT SI54.9 IGII 441.0 $15 151.0 5T 2571.3 •R 515.0 •8 438.3

liT -.44_ RRF -.42_ RTF .9911 CRT .IOOS CR5 -._04l CST -.9997

S_ 5171.S RL_ .0053 R13 -.9911 LSA 24•5.0 NSA E41.S •SA SS.O

_11 _Sl.4 _ 599.7 THA t77.99 ELI 2578.t EL_ 249.5 ALF 4.58

LAUNCN DATE •EP tR 1970 FLIGHT TIN_ _02.00 ARRIVAL DATE APR 1_ IiTl

N(LIOCENTRIC CONIC

RL liD.l• LAL -.00

RP tOl.tO LAP -t.D5

IK 107.71R GL •.SO

PLANI[TOCENTRIC C_41C

C5 45.551 _ •.5•5

LNCH AZRTH LNCH TIRE

• 0.00 I 22 2

IO.OO t• 95 5

1DO.00 10 _9 $•

1DO.00 tO 40 I

110.00 11 5• 91

110.00 t_ 4 SS

DIFFERENTIAL CGNRECTION8

79( t.5048 TRA 5.ES•8 TC5-1.9584 BALI 1.125•

liD( .$3•5 RRA °.34t5 RE5 .OS_E FAU .D01)17

FDE .1440 FRA 1.5134 FC5 -.185E Blip 1091_

BD( 2.9515 MA 5.9714 BC5 1.959E FSP -449

DISTANC[ 584.301

LOt. 340.5• VL tS.074 GAL 9.71 AZL iT.TO HCA E94.42 l_IA 119.?E ECC
LOP 2•5.01 YP 3•.4S_ GA_ IS.it AZP •S.OO TAL 155.77 TAP 90.19 RCA

GP 11.95 ZAL 45.05 ZAP 161.04 ET8 •6,•0 ZAE 1E6.7| ETE 170.99 ZAC

.3020S INC 2.2E40 Vl 29.074

03.5• APO 115.04 V2 _14.797

113.91 ETC _72.29 CLP-179.87

LAUNCH DATE •EP Rt 1970

DLA -T.TT RAL 511,13 RND 1511.1 VEL 12.834 PTH t,54 VHP 10,700 DPA -11,5R RAP Z•5.05 (CO 1.7152

L-I TIN( INJ LAT INJ LONG INJ RT ADC INJ AZNTH INJ TIN• PO CST TIN INJ 2 LAT INJ 2 LONG

t115.58 -IO.L_I 38.27 l•iI.M 11E.00 9 18 • 15t3.4 -15.15 31.DO

StSS.$5 tT.ti 951.91 tS4.O$ •1.83 20 91 17 4693.0 ZS.OO 131.51

1115.84 -11.50 19._J 1M,DO 115.05 11 11 51 1313.0 -16.29 12.05

5019.41 20.58 219.49 115.79 00.15 22 11 40 4419.4 27.02 211.03

178•.1Q -ES.00 3.45 184.40 11•.01 12 8 7 112•.1 -19.32 $54.23

4779.11 52.21 EOO.&4 112.11 7t.09 25 E4 35 4179.1 30.30 191.79
NID-COUIIK[XECUTION ACCURACY _itBlT DETERMINATION ACCURACY

$GT SG47.E 8CAt 451._ $G5 127.0 ST 2440.9 SR 508.5 SS 651.0

RRT -.4111RRF -.4019 RTF .9141 CRT .6154 CRS -.6171 CST -.9998

S_l_.llt_l .OOL_ R15 -.9141 LSA 2913.3 N8A _42,4 SSA 13.2

$41 5190.0 _ 51_.E THA _7•.17 ELI 2448.5 (L2 _42.4 ALF 4.49

HELIOCENTRIC C_141C

RL IS•. 1• LAL -.00
RP 101.•I LAP -E.17

RC 199.110 GL 8.•1

PL.ANIrTOCENTR I C CONIC

C5 40.84• _ •.ira4

LNCH A_NTH LNCH TIN(

9O.O0 t _ 14

9O.OO 1t 34 11

1DO.00 10 4O 15

100.00 tO SO 55

110.00 11 40 47
110.00 tt 15

FLICART TIN[ L_)4.00 ARRIVAL DATE AIR 14 1971

DXSTANCE 589.00_

LOL 550.51 VL 21.•54 GAL 10.70 AZL 87.51 HCA 217.57 $14A 119.50 ECC .51307 INC 2.4508 Vl 29.674

LOP _N.17 VII 88.42G GAP 17.55 AZP 88.87 TAL 194.32 TAP 91.90 RCA 12.09 APO 156.91 VZ 54.793

GP 11.75 ZAL 41.4S ZAP 1_8.24 (T5 90.H ZA[ 121.61 ETE 171.18 ZAC 115.48 ETC 272.98 CLP 179.26

DIFFERENTIAL COmI[CTICNS

TD( £.SEZJ4 TRA S.1714 TCS-I.J•IF 8AU 1.1009
RDE .55DE IrA -.5S_1 RE5 .0441 FAU .00789

FD( .6t50 FRA l.SIW5 FC3 -.15•S BliP 19098

liD[ 2.5405 BRA 5.6875 BE5 1.1_2_ FSP -438

DLA -7.02 RAL 517.•3 RAID I9441.8 VEL 13.050 PTH E.S• VHP 11.152 DPA -11.53 RAP 2941.11 ECC 1.8056

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZl4TH INJ TIRE PO CST TIN 1NJ 2 LAT 1NJ 2 LONG

_17.77 -11.15 41._8 192.34 110.•1 9 _• 12 16t7.8 -16.64 34.50

1500.55 ET.E7 _40._ 117,41 BE.O• 21 5 11 4700.5 25.89 231.99

1944.1• -tO._S _._4 191.79 111.81 11 12 51 13••.2 -17.81 1$.EG

_7.54 i_.17 2_0.0_ 197.2• 81.14 22 E5 20 4_27.5 27.14 _11.59

177•.55 -84.47 6.•1 lS0.15 114.85 1E 10 24 117•.5 -20.94 559.E5

4711.7_ 5E.45 901._4 194.47 78.94 25 55 18 4161.t 30.51 192.55

NID-COURIM[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT _d.4 _A_ 41•.3 115 125.2 5T 2900.1 SiR 505.7 SS 664.1

RRT -.3880R_F -.STS5 flTF .9572 CflT .62_i CR• -.•SOD CST -.9998

SGB 5549.7 R_ .OOE4 R15 -.9572 LSA 2595.9 MSA 255.2 SSA 12.7

SG1 5654.7412 503.5 THA 178,35 EL1 2SOT.S EL2 2_5.2 ALF 4.41
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970_

LAUNCH DATE $EP 22 1970

HIlL IC(ENTR | C CONIC

RL 150.16 LAL -.DD

RP 109.83 LAP -ll. 31

RC 111.483 GL 8.01)

PLANETOCENTR 1E CONIC

C3 SS.478 VHL 7.448

LN(:H AZNTH LI_EH TIHE

gO.DO 8 21 34

t0.00 11) 45 31)

100.00 10 40 54

100.O0 El 10 1

llO.O0 11 42 IS

110.00 _ 25 9

FLIGHT TII_ Z01).00 ARRIVAL DATE APR 16 1971

DI1)TANCE 51)3.535

LOt. 358.58 VL 25.591) GAL 11.77 AZL 87.31 NCA 300.73 1)HA 119.29 ECC .3ZSZS

LOP 881).33 VP 39.390 GAP 18,$4 AZP 1)1).$2 TAL 1SE.RZ TAP 93.1)5 RCA 80.49

GP 11.53 ZAL 39.99 ZAP 118.$6 ET9 95.56 ZAJ[ 128.51) ETE 171.37 ZAC 113.05

INC 2.6909 Vl 29.874

APO 158.09 VZ 34.790

ETC 273.45 CLP 178.36

DLA -1).34 RAL 311).05 RAD 1)589.0 VEL 13.291) PTH 2.43 VHP 11.840 DPA -11.45 RAP 298.42 ECC 1.9130

L-| TIME INJ LAT INJ LONG |NJ RT A1)C |NJ AZNTH INJ TIHE PO CST TIN INJ Z LAT INJ 2 LO(MG

2270.43 -£0.88 46.0§ 196.01 109.57 10 0 25 11) 70.4 -18.03 37.54

5310.00 27.36 241.07 200.92 1)2.39 21 14 9 4710.0 21).02 232.85

2017.74 -22.E$ 65._4 195.48 110.52 11 14 52 1417.7 -19.24 18.46

5037.91 68.77 tED,B3 L_0.89 1)1.53 22 53 59 4437.9 27.30 212.55

11)63.1)7 -25.83 9.78 193.g0 113.21 12 12 41 lEES.7 -22.41) 2.25

480£.75 56.1)0 20R.21 lll.99 79.10 23 45 12 4202.8 30.75 193.48

DIFIrlERENTIAL CGIlli[CTlOlli

T1D( 2.7542 TRA 1).1618 TC3-1.4434 BAU 1.0708

RIDE .3734 lIRA -.3540 RC3 .0348 FAU .00938

FDE .7171 FRA 1.8233 FC3 -.1027 BIMP 19170

2.7714 liRA 8.1320 BE3 1.4438 FSP -421)

LAUNCH DATE SEP 22 1970

HELIOCENTRIC CONIC

RL 130.18 LAL -.00

RP 101.93 LAP -2.45

RC 193.340 81. 9.28

PLAN[TOCENTR I C CONIC

C3 83.104 Vt4L 7.944

LNCH AZm LNCH TINE

IO.O0 9 £3 2

90,00 1i 35 31

IO0.DO 10 41 40

100.00 21 19 34

110.00 11 43 46

110.00 I_ 34 $

DIFIrLrllI[NTIAL C(_EIIIECTION$

TDE 3.0007 _ 8.6014 TCS-1.L_J_23 BALI 1.0314

,8_'8 RRA -.83£1RC3 .Oil2 FAU .00526

IrD( .7807 FRA 1,8854 FC3 -.0719 Blip 19184

SO( 3.0213 NA 1).8108 1)C3 1.L_$ FSP -413

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCt)RACY

8ST 3618.0 6Gll 400.3 683 116.8 ST 2552.2 Sit 298.7 88 878.4

RRT -.3563 RItF -.3438 RTF .IHi05 CRT .1)447 CR8 -.8434 CST -.8998

SGB 3632.3 R25 .OOL_ R13 -.9605 LSA 2647.8 MSA 227.8 88A 12.1

$81 3616.6 _ 373.9 THA 171).54 EL1 2359,5 EL2 227.7 ALF 4.55

FLIGHT TIME 208.00 ARRIVAL DATE APR 18 1971

DISTANCE $97.846

LOL 358.58 VL ES.559 GAL 12.93 AZL 87.05 HCA 303.88 SIqA 119.09 ECC .33871)

LOP 302.49 VP 341.3GE GAP 19.21 AZP 88,56 TAL 131,58 TAP 95.48 RCA 78.74

6P 11.34 Z_J. 38.65 ZAP 1M.36 ST8 100.34 ZAE 126.41 ETE 171.55 ZAC 112.83

INC.. 2.9472 V1 29.874

APO 159.45 V2 34.788

ETC 274.01 CLP 177.44

DLA -3.73 RAL 5£0.36 RAD 6569.2 VI[L 13.382 PTH 2.48 VHP 12.178 DPA -11.Z7 RAP 300.68 ECC 2.0385

L-I TIME INJ LAT INJ LONG INJ RT _ INJ AZI4TH INJ TIN[ PO CST TIH INJ 2 LAT INJ 2 LONG

2321.tl -I_.01 48.36 199.64 108.68 10 1 43 1721.3 -19.30 40.73

33£1.99 27.46 241.93 204.30 82.81 61 24 13 4722.0 26.18 233.49

L*1_17.65 -23.38 L_.20 199.14 109.17 11 11) 8 141) 7.1) -20.55 L_1.55

9030.SE 211.90 261.77 204.08 82.01 22 43 45 A450.9 27.49 216.25

1873.39 -ET.D7 12.94 197.62 111.72 12 14 51) 1273.4 -23.88 5.23

4817.89 32.79 203.38 203.56 79.73 23 54 18 4217.9 31.03 194.58

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 5569.5 1)DR 595.7 $83 111).1 ST 6587.8 SIR 293.8 83 694.5

RRT -.3607 RRF -.3124 RTF .9639 CRT .8800 CRS -.1)578 CST -.9998

3612.1) RL_ .0021 RI3 -.91)39 LSA 21)96.0 MSA 220.0 SSA 11.8

SG1 5600.8 1)92 363.3 THA 178.74 EL1 21)05.1 EL2 219.9 ALF 4.30

LAUNCH DATE 8EP 2E I970

HELIOCENTRIC CONIC

RL 150.19 LAL -.DO

RP 108.94 LAP -2.§7

RC 195.178 GL 9.43

PLAN[TOCENTRIC CONIC

CS 72.082 VHL 9.48R

LNCH AZHTH LNCH TINE

IO.OO I 23 35

IO.OO 20 4 tl

lO0.OO lO 42 29

lO0.O0 21 28 13

110.00 11 45 8

110.00 2E 42 3

FLIGHT TIME 210.00 ARRIVAL DATE APR 20 1971

LOL 358.58 VL

LOP 305.81) VP

GP 11.11) ZAL

DISTANCE 1)01.1)99

65.522 GAL 14.20 AZL 81).78 NCA 307.04 SHA 118.89 ECC .55577 INC 5.2252 Vl 29.674

38.335 GAP 20.18 AZP 1)8.01) TAL 150.51 TAP 97.35 RCA 76.83 APO 11)D.95 V2 54.786

37.41 ZAP 168,30 ST1) 1D5,21) ZAE 121).21ETE 171,74 ZAC 112.20 ETC 274,55 CLP 176.47

DLA -5.17 RAL 321.51 RAD 1)569.4 VEL 13.907 PTH 2.54 VHP 12.778 DP_ -11.08 RAP 302.88 ECC 2.1880

L-| TIME IHJ LAT INJ LONG IHJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2370.28 -23.02 51.59 203.22 101).96 10 3 5 1770.3 -20.48 45.84

5356.23 27.58 242.95 207.62 83.31 21 33 22 4738.3 21).37 234.50

8113.74 -24.42 32.40 E02.74 107.80 11 17 45 1515.7 -21.78 24.81

SOSI.OE 69.04 226.88 207.42 82.51) 22 52 39 441)6.0 27.71 214.35

11) 19.58 -28.20 16.06 201.29 110.18 12 17 8 1319.6 -25.19 8.18

4834.14 32.99 204.65 E06.73 B0.48 24 2 38 4234.9 31.32 195.82

DIFFERENTIAL CORRECTIONS

TD( 3.2832 "iRA 7.1195 TC3-1.0186 BAU .9811

RD( .4141 RRA -.3467 RC3 .D189 FAU .00378

FOE .7989 FRA 1.7335 FC3 -.0455 1)SP 19071

BID( 3.2913 BRA 7.1280 1)C3 1.0183 FSP -399

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3_T 5379.0 8r, dl 3t_.5 $83 112.9 ST 21)37.2 SR 288._ SS 712.3

RRT -.6802 RRF -.2742 RTF .9674 CRT .871)0 CRS -.1)731 CST -.9999

5591.0 R23 .0022 R13 -.91)74 LSA 2738.8 HSA 211.9 SSA 11.1

SGl 3580.0 882 331.8 THA 178.94 ELI 2644.4 EL2 211.8 ALF 4.25

LAUNCH DATE $EP 22 1970 FLIGHT TIME 212.00

HIrL IOCENTR I C CONIC

RL 130.18 LAL -.00

RP 101.94 LAP -2.69

RC 1_.8t17 GL 9.55

PLAN[TOCENTR 1C CONIC

C3 _.84£ VHL 9.091

LNCH AZNTH LNCH TIME

90.00 8 64 12

9O.OO 2O 1 _' L_

100.00 10 43 I_D

100.00 21 35 59

11D.00 11 4t 36

110.00 _ 49 18

ARRIVAL DATE APR 22 1971

DISTANCE e05.636

LOt. 558.58 VL 65.487 GAL 15.58 AZL !1¢!.48 I_A 310.19 SMA 118.70 ECC .37050 INC 3.5231

LOP 308.86 VP _[,.509 GAP 21.25 AZP 87.72 TAL 149.13 TAP 99.32 RCA 74.72 APO 11)2.87

64P 11.00 ZAL 36.50 ZAP 166.11 ET8 110.26 ZAE 125.97 ETE 171.92 ZAC 111.77 ETC 275.07

DLA -4.69 RAL 322.39 RAiD 6569.1) VEL 14.682 PTH 2.60 VHP 13.441 DPA -10.85 RAP 305.01

L-| TIME INJ i.AT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ2 LAT

1_17.64 -23.91 54.74 208.72 105.83 10 4 29 1817.2 -21.54

5356.38 27.70 _14.13 210.88 83.89 21 41 38 4752.6 26.57

2181._4 -E5.35 35.52 209._7 106.40 11 19 22 151)1.9 -22.85

S083.14 69.18 2_4.13 210.69 1)3.E2 E3 0 42 4483.1 27.94

19¢14.10 -_.20 19.13 204._0 108.61 12 19 16 13(14.1 -28.38

4853.72 33.19 E06.07 210.05 81.31 24 10 10 4653.7 31.1)3

DIFFERENTIAL _CTICN8

3.3314 TRA 7.¢M)14 TC3 -.8300 BAU .9176

RD_ .4371 lIRA -.3341) RC3 .0128 FAU .OOL_4

IrDE .8388 IrRA 1.8688FC3 -.0_54 Bik e 11)859

BOIl 3.5792 BRA 7.1)888 BC3 .8301FSP -382

MID-COURSE EXECUTION ACCURACY

8GT 5557.3 SGR 349.1 8G3 109.9

RRT -.2537 RRF -._00 RTF .971D

SGB 5566.2 R23 .00_3 RI3 -.9710

$81 3557.9 SGE 339.4 THA 179.11)

V1 29.674

V2 34.785

CLP 175.47

ECC 2.3601

INJ 2 LONG

48.87

235.65

27.60

215.54

11.08

197.19

ORBIT DETERMINATION ACCUIEACY

ST 2871.3 SR 282.8 33 733.0

CRT .68_8 CRS -.1)816 CST -.9999

LSA 2777.0 HSA 203.5 SSA 10_8

EL1 2878.5 EL2 203.4 ALF 4.22
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH DATE I[P tt 1170 FLIGHT TIRE 214.•• ARRIUAL DATE APR 24 1171

HELIQCENTRIC CONIC DISTANCE 108.985

RL lS•.11 LAL -.DO bOA 3S8.SD YL ZS.4S3 GAL 17.0| AZL H.15 HCA 313.34 SMA 118.51 [CO .38923 INC 5.8523 V1 El.a74

RP 108.94 LAP -2.lO LOP $11.98 UP _.tRI GAP L_.4I AZP 87.55 TAL 148.08 TAP 191.49 RCA 7E.$l APO 1S4.&4 V2 54.7AS

RC 11HI.7_ GL I).(,4 GP 10.85 ZAL 35.5• RAP 117.11 ITS 115.2J ZAE 125.t7 [T[ 172.11 ZAC 111.35 [TC 475.57 CLP 174.41

PLAN[TOCENTR |C CONIC

C3 IS.lEO K 1.758 DLA -4.tl RAL 313.§S RAD •SiHl.l VI[L 14.711 PTH 2.11 VHP 14.18§ DPA -19.59 RAP 397.19 ECC £.5671

LNCH AZNTN LNCH TIRE L-I TIRE INJ LAT INJ LONG INJ RT ARC INJ AZ14TH INJ TIRE PO CIT TIN INJ 2 LAT INJ E LONG

90.00 R 84 S8 E441.38 -24.70 S7.7• tlO.1E 104.50 19 5 54 18DE.• -£Z.49 49.81

!10.00 20 19 21) 5570.•0 27.03 245.45 214.04 •4.54 21 49 • 4770.8 24.78 £54.R4

100.00 19 44 15 1_09.03 -_J.14 38.54 20•.It 101.01 11 tO 59 1•0•.• -23.R4 50.51

100.00 RI 42 4• Sl•I.INJ L_.$3 2tS.Sl 213.87 85.04 23 7 51 4SOE.• 28.16 211.10

119.00 11 47 S3 2049.73 -50.00 L_.13 208.41 107.04 11 11 19 1409.7 -27.4E 13.95

119.00 194 $S 30 4874.05 53.39 107.93 213.L_ 92.21 24 19 53 4474.0 31.95 190.49

DIFFLrlt[NTIAL CORIU[CTIGN• NID-COURIH[ EXECUTION ACCURACY ORBIT D(T[RNINATION ACCIAIACy

5.8915 'IRA 9.Lql4 TC3 -.•$7• 9AU .AD37E SGT 55_1.1 _ 331.• 843 107.0 ST 2499.• 8_ 277.5 $4 754.7

RD_ .49&q| IRA -.3L_9 K3 .Ct_O FAU .O00SS RRT -.ITM RRF -.1791 RTF .9745 CRT .7109 CR• -.7072 CAT -._D

FOE .l_Oe F1A 1.•124 FC3 -.OOSO BDP 19§27 SCAB 5544.0 R_ .OOtS R13 -.•T4S L3A 2910.5 NSA 1Dd.O ••A 1•.1

DOE 5.1NI91 liRA I.N KS .9377 FSP -_95 SGI 5534.4 84_ 3L_.E THA 179.31 EL1 2?04.• EL2 194.7 ALF 4.2•

LAUNCH •ATE IMEP E! 1970 FLIGHT TIRE 219.00 ARRIVAL DATE APN 24 1971

H(L iOCENTR IC C4_41C

RL 110.14 L.AL -.00

RP 106.14 LAP -E.•O

RC 100.379 64. •.700

PLA$GTOCENTR I C CONIC

C3 11•.100 _ 10.501

LNCM AZMTH INCH TINE
!10.00 • 83 31

lID.DO tO ES 33

1DO.DO 10 45 S

1DO.DO 21 48 43

119.00 11 43 •

119.00 13 S 10

DI•TANC[ 911.844

LOL 358.5• VL 25.421 GAL 18.77 AZL •5.7• HCA 314.49 SNA

L_P 31S.lS VP 58.N4 GAP 23.31 AZP ••.94 TAL 147.14 TAP

6P 10.1'0 ZAL 54.4E Z_P 197.33 [T$ 120.28 ZAE 1E5.30 ETE

118._4 [CC .419E• gNC 4.2179 Vl 29.474

103.41 RCA 58.7• APO 1144.•• V2 54.784

172.31 ZAC 119.95 ETC E74.O4 CAP 175.18

DLA -3.90 RAL 3E4.40 PAD •$70.1 V[L 15.219 PTH 2.73 V44P 15.•21 DPA -19.31 RAP 509.11

L-I T|RE |NJ LAT XNJ LGNG INJ RT A9C 1NJ AZl#TH 1NJ TIRE PO C.ST TIM INJ 2 LAT
ESGA.E5 -ES.38 10.•9 215._ 1G3.GG 10 T 19 1044.3 -23.34

5_N3.74 27.95 24•.to 817.0_ 85.2• 21 SS E4 4790.7 27.00

I_P.47.75 -_q[_.89 41.44 212.09 103.J4 11 8_ 33 1547.• -24.72

511_.47 20.44 2_7.1_ 2_S.tM 54.72 23 14 4 4SE£.S 29.41
_047.23 -_0.•• 25.04 211.80 105.49 12 23 19 1447.E -£3.43

4_99.79 33.5• L_).I_S) 218.43 83.18 24 if2 45 4105.• 32.27
DIFFERENTIAL CO_¢TIONS

1DE 4.1110 TIA •.9517 T¢3 -.S001 _AU .7373

liD[ .4910 RRA -._00_ RC3 .0044 FAU-.OOS54

F_ .9115 FRA E.O0_ FC3 .•105 B•P 18050

I10[ 4.2874 MA 1.94b117 9C3 .5001 FIMP -54S

MID-COURSE EXECUTION ACCURACY

SET SSlO.O SGR 314.4 _43 104.4

RRT *.11_R1_ -.1170 RTF .9790

SRB SSI•._ R23 .00_• R13 -._789

841 5110.1 _e_ 512.3 THA 17•.42

[(C |.•ld4

INJ E LONG

52.91

258.50

53 • 30

111.37

1•.••

_D0.51

_|T D_TERNINATION ACCURACY

ST 278E.£ M ETE.4 SS 7&4.•

CRT .7L_H_ CR$ -.7E41 CST -._9_R

LSA 2•3•.9 MSA 145.• SSA D.4

EL1 272•.5 ELE 145.7 ALF 4.£•

LAUNCH DATE 4EP R2 147• FLIGHT TIN( 218.09 ARRIUAL DATE APR _| 1171

HELIOCENTRIC CONIC

RL IS•.SO LAL -.••

RP 10_.93 LAP -5.00

RC 808.$3R GL 4.74

PLAN[TOCENTIIC CONIC

C3 114.4S4 VHL 11.354

LNCH AZMTH LNCH TINE

90.OQ • 84 18

JO.O0 tO 3O 39

1DO.DO 10 49 ST

1DO.DO 11 33 ST

110.04 11 10 19

110.00 25 S 44

DISTANCE 414.045

LO(. $SD.SD VL 85.331 GAL 10._3 AZL 05.$7 HCA 519._4 •NA 116.18 [CC .43399 INC 4.4274 Vt £9.474

LOP 318.31 VP 34.243 GAP ES.3§ AZP 84.47 TAL 144.34 TAP 105.98 RCA 44.44 APO 149.44 U2 34.707

GP 10.57 ZAL 33.43 ZAP 1_.8_ [T3 125.20 EKE 124.DG ET[ 172.52 ZAC 110.52 ETC £74.4R CLP 17_.07

DLA -$.02 RAL 32|.12 RkO i|TO.4 YEA 15.105 PTH 2.00 VHP 15.048 DPA -14.01 RAP 311.05 EC( 5.1140

L-I TIN[ |NJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIRE PO CST TIM l_J E LAT INJ £ LONG

1543.73 -lS.N 45.44 211.47 101.75 10 D 41 1945.7 -E4.08 S5.£R

541E.29 24.04 248.47 2_D,01 4_.04 22 D 47 441£.$ 27.22 _SD.RO

L_ED_.?9 -27.44 44.10 211.12 102.51 11 24 4 158D.8 -23.44 55.44

S144.49 tO.S3 229.M 219.•• 45.$4 23 19 21 4544.5 28.48 Z14.•e

LqM3.30 -31.5£ 27.81 21_.03 lO3.H 12 25 4 1485.5 -Z•,E8 lI,I_

4•19.73 53.75 211.07 210.44 54.21 24 27 43 4318.7 52.54 202.03

DRBIT DETERMINATION ACCURACY

ST 2718.9 Sit 247.7 44 409.1

CRT .7449 CRD -.7449 C$T -.9909

LSA 2843.4 NSA 177.1SSA D.S

EL1 2724.3 EL2 174.D ALF 4.25

DIFFERENTIAL CG_R[CT IQ_S

11)( 4.SIRS 1RA •.1107 TC3 -.5814 •AU .9345

RDE .RESt RRA -.E711 RC3 .0021 FAU-.OOS0S
FOE .975,• IrRA 8.1014 FC3 .0_0_ •liP 10_H_7

4.5S97 BRA 9.0545 9C3 .589S F_P -3d3

NID-COURSEEX£CUTION ACCURACY

SGT S4•E.IRGR L_I_.I 8G5 101.4

I_T -.0452 Pt_F -.045• RTF .•ITS

SG9 _170.TR83 .0031 R13 -.9•14

SGI $49E.I 87_ 21)7.1 THA 179.84

LAUNCH DATE 8_P 12 1970 FLIGHT TIRE _0.00 ARRIVAL DATE APR 30 1971

HELIOCENTRIC CG_IC

RL 150.14 LAL -.00

RP 104.1t3 LAP -5.09

RC _04.0_0 GL 9.75

PLAHETOCENTR 1C CONIC

C5 1S0.979 V_. 11.171

LNCH AZMTH iNCH TIM_
90.00 • 27 1

O0.O0 tO 54 _O

100.00 10 4• 44

100.00 I'1 57 84

110.00 11 31

110.00 L_ • 19

DI$TANCE 015.$75

L_L 559.58 V_ 25._ GAL _.7_ AZL 84.91 HCA 342.79 SMA 116.03 ECC .46075 INC 5.0948 Vl _9.474

LOP 3E1.40 VP 58._5 GAP 27.10 AZP 85.94 TAL 145.75 TAP 10_.54 RCA 43.65 APO 172.40 V2 54.78R
GP 10.43 ZAL 53.C_ ZAP 149.10 ET$ 129.N ZAE 124.52 [T[ 1_.74 ZAC 110.11 ETC _74._0 CLP 170.77

DLA -5.40 RAL _5.70 RAD 6570.6 VEL 14.490 PTH E.•7 VI4p 17.049 DPA -9.71 RAP 512.88 ECC 3.4781

L-I TIRE XNJ LAT INJ lONG INJ 2T AS(: INJ AZNTH INJ TIN[ PO CST TIN INJ _ LAT INJ _ LONG

2_00.0• -_1.43 •S.N 211.39 100._J lO 10 1 1900.1 -24.71 5T.79

$435._ I_.14 ESOolS _.79 8•.37 L_ 5 4 483S.4 27.45 141.$4

_.T• -E7.91 49.71 213.03 101.05 11 2S 29 17E2.8 -_.14 38.41

S1•7.11 811.70 2S0.37 111.44 ••.47 23 23 32 4567.4 2l.lO _1.64
£110.S7 -St.•7 30.42 212.04 I0_.S2 li t_ 42 1510.l -$0.02 21.80

4544._S 35.g0 214.93 _._0 85.31 44 31 41 454E.9 32.88 205.85
CRBIT DETEI_INATION ACCURACY

ST 2714.4 SR £43.5 46 841.2

CRT .749E ¢R3 -.7652 CDT -.9999

LSA 2810.9 NAA 148.0 43A l.S

EL1 2724.0 EL2 147.7 ALF 4.24

DIFFERENTIAL C.GI_CTiON_

TOE A.IK)_4 TII410.41_8 TC3 -.P.498 BAU .4948

.SLIM NIIA -.L"310 RC3 .0007 FAU-.OOS24

F_E 1.0L_9 FRA 2.E131 FC3 .O30E •RP 18L_0

BO_ 4.R544 NAIO.4ES4 0C3 ._4_ Flip -354

MIO-COUR_ EXECUTION ACCURACY

8GT MI•.i K4 t1_.1 KS H.3
RRT .0427 RNF .O_N RTF .91144

SGe $427.1 RL'_ -.0455 R13 .9844

SG1 _19.1 _ 282.3 THA .15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

CAUIKH DATE SEP 83 1970 FLIGHT TIN( 70.OO ARRIVAL DATE DEC Z 1970

HELIOCENTRIC COHIC

RL 150.11 LAL -.OO

RP 107.72 LAP .3§

RC 48.893 GL 1.84

PLANETOCENTRIC CONIC

C3 85.895 VHL 5.089

LNCH AZNTH LNCH TIM(
DO.GO $ 47 44

90.00 12 4 SO

100.00 4 48 23

100.00 13 32 SZ

110.00 9 35 34

110.00 14 58 11

DIFFI[RENTIAL CORRECTIONS

T1X .O0(kl_ TItA -.5418 TCS .4754 8AU .18_i

RO( -.3051 RRA -.1414 RCS -.EGO7 FAU .05902

.2477 IrDA -.1568 FC3-1.$355 B_ 1674

IM)( .$104 INtA .3700 BC3 .54£3 FSP -204

DISTANCE 188.408

LOt. 359.55 VL 28.800 GAL -9.31 AZL 49.45 NCA 42.79 4NA 124.40 ECC .24684 INC .5538 Vl ZR.682

LOP 8E.$4 VP 57.404 GAP -11.44 AZP 89.94 TAL 211.44 TAP 254.43 RCA 95.32 AlSO 157.48 VZ 35.179

GP -14.00 ZAL 159.95 ZAP 20.19 (T8 47.75 ZA[ 144.90 ET[ 533.03 ZAC 45.97 ETC 241.46 CLP -12.48

DLA -12.91 RAL 217.74 RAO 4§U.0 V[L 12.111 PTH

L-I TIME INJ LAT
1868.44 -9.64

S$20.30 2T.52

161T.61 -10.83

5044.$9 28.84

1431.05 -15.82

4T85.71 32.$5

2.17 VHP 7.770 DPA -37.14 RAP 244.24 ECC 1.4163

INJ LONG INJ RT ASC |NJ AZNTH INJ TIN( PO CST TIN ZNJ 2 LAT 1NJ 2 LONG
E0.07 81.34 114.75 3 58 43 1234.5 -5.97 15.31

242,34 87.74 43.03 13 33 38 4728.5 24.27 253.94

1.T4 00.71 118.03 5 9 21 1017.8 -6.gg 555.04

221.50 87.58 81.77 14 34 54 4444.4 27.40 212.79
34T,29 T6.90 121.54 5 34 45 851.1 -9.44 340.80

200.79 88.84 74.29 16 15 54 4183.7 30.39 102.12
NID-C(X_$E (XECUTICN ACCURACY (]EBIT DETERMINATION ACCUNACY

8GT 433.2 _ 444.1 843 119.6 ST 164.4 8R 348.9 S• 194.7

RRT -.3333 RRF .4428 RTF -.4155 CRT -.5709 CRS .9552 C$T -.7840

• GO 785.1 R23 -.0434 R13 .4398 LEA 409.5 NSA 134.4 SEA 51.4

$41 683.4 SG2 418.2 THA 156.75 EL1 543.3 EL2 129.4 ALF 107.55

LAUHCM DATE •(P 85 1•70 FLIGHT TIME 72.00 ARRIVAL DATE DEC 4 1970

HELIOCENTRIC C(_IIC

RL 150.11 LAL -.00

RP 107.•9 LAP .34

RC 30.431 44. 2.95
PLANETO((NTRIC CONIC

C5 8.4.510 VHL 4.•31

L.NCH AZMTH LNCH TIME

SO.O0 3 11 •

90.00 12 15 3

100.00 4 24 42

100.00 15 40 11

110.00 5 21 32

110.00 15 I 80

DIFFERENTIAL CamECTION8

• OANMI TRA -.3887 TC5 .507• BAU .1424

RD( -.8847 RRA -.141H) RC3 -.3043 FAU .04275

FD( .3119 FRA -.1941 FC3-1.5814 BSP 1745

BOE .2974 ERA .3•15 BC5 .5•80 FSP -342

DI•TANCE 193.850

LOt. 55•.55 VL 24.9QG GAL -9.85 AZL 89.44 HCA •4.02 SMA 127.45 ECC .23807 INC .5421 Vl Z9.9SZ

LOP 05.37 VP 37.787 GAP -10.34 AZP 69.98 TAL 213.25 TAP 289.25 RCA 97.10 APO 157.70 V2 55.188

GP -17.0• ZAL 141.53 ZAP Z/_.77 ET• 43,32 ZAE 146.02 ETE 331.14 ZAC 84.95 ETC 261.72 CLP -15.89

DLA -11.45 RAL 814.73 RAD 4368.0 VI[L 12.070 PTH

L-I TIME |NJ LAT

1•_B.27 -10.•9
3808.•3 L_.95

1454.49 -12.00

4087.•7 84.82

1481.73 -15.00

47•3.48 31.59

2.14 VHP 7.301 DPA -38.50 RAP 244.41 ECC 1.4001

|NJ LONG |NJ RT _ INJ AZNTH |NJ TIME PO C•T TIN INJ 2 LAT INJ 2 LONG

22.37 79.64 116.52 3 42 47 1298.3 -7.23 15.56
238.13 83.34 80.97 13 40 52 48•8.0 25.A5 22R.79

3.83 78.05 117.59 4 54 17 1034.5 -•.21 557.11

217.L_ 85.09 78.71 15 3 19 458•.0 24.51 208.84

349.01 7T.31 121.08 3 44 34 •81.7 -10.77 342.45

1•7.07 84.27 78.20 16 20 24 4133.5 29.37 188.56

N[D-COURD_ EXECUTIOI ACCURACY ORBIT DETERNINATION ACCURACY

SGT 642.5 •GR 480.7 •43 134.9 5T 154.7 _ 335.2 9S 254.4

RRT -.3484 _ .4950 RTF -.4234 CRT -.5214 CRS .92•5 C•T -.7602

$C_ 802.4 R23 -.0840 R13 .4789 LEA 414.5 N•A 155.3 ••A 53.0

• 41 484.0 •42 419.5 THA 154.26 ELI 346.4 EL2 127.6 ALF 105.73

LAUNCH DATE 6EP R5 1970 PLIGHT TIN( 74.00 ARRIVAL DATE DEC 6 1670

HELIOCENTRIC CONIC

RL 150.11 LAL -.00

RP 107.47 LAP .75

RC 58.0114 GL 4.03

PLANETOCENTS|C CONIC

C5 85.517 VIAL 4.844

LNCH AEMTH LNCH TIN[ L-I TIME INJ LAT

I0.00 2 55 29 1•58.45 -_JL04

SO.O0 12 21 24 SIIE.3$ 24.24

100.00 4 11 53 lllE.14 -13.17

100.00 15 47 41 4•54.07 87.50

110.00 5 • 55 1515.52 -14.11

110.00 15 T • 4¢185.45 50.74
DIFFERENTIAL CORRECTION8

T02 .0744 TEA -.3173

RDE -.2845 RRA -.1300

FDE .SOTO FRA -.2590

• RT47 Ella .3351

DISTANCE 200.038

LOt. 559.55 VL 27.102 GAL -9.21 AZL 66.27 NCA 59.25 ERA 128.39 ECC .25129 INC .7291 Vl 8R.60_

LOP 88.80 VP 37.437 GAP -9.44 AZP 84.96 TAL 214.54 TAP 305.41 RCA 98.70 APO 158.09 VE 55.196

GP -14.24 ZAL 142.57 ZAP 25.54 (T$ 39.44 ZAE 145.32 ETE 329.01 ZAC 63.77 ETC 281.75 CLP -16.85

DLA -D.94 RAL 215,81 RAD 4518.O V[L 12.057 PTH 2.15 VHP 4.864 DPA -39.52 RAP 244.$7 ECC 1.3870

INJ LCIIG |NJ fiT ASC INJ AZNTH ZNJ TIN( PO CST TIM INJ 2 LAT [NJ 2 LONG
24.7£ 78.23 115.82 3 27 47 1338.6 -9.A9 17.84

234.12 03.18 76.07 13 44 16 4812.3 24.51 825.90

4.02 77.44 117.08 4 40 5 10•2.1 -9.44 359.88

213.37 42.90 77.61 15 9 55 4334.1 85.55 205.12

350.80 75.99 120.54 5 54 8 913.5 -11.93 344.18

195.57 81.98 74.£9 14 25 13 4085.4 24.30 185.24

NIO-COURDI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC• .§330 EAU .L_i) 6GT _14.1 •DR 501.0 443 151.9 ST 145.0 SR 317.0 •4 277.5

RC3 -.538T FAU .04485 RET -.4053 RRF .S4•G flTF -.4280 CRT -.4573 CR• .R240 CST -.7259
FC3-1.7247 88P 1851 SG8 819.2 RE3 -.1098 R13 .4975 LEA 425.3 NSA 13•.8 94A 34.1

BC3 .4391 FSP -384 SG1 701.4 $42 483.2 THA 151.35 EL1 325.8 EL2 125.7 ALF 103.89

LAUNCH DATE SlIP 23 1970 FLIGHT TINE 74.00 ARRIVAL DATE DEC 8 1970

t4[LIOC(NTRIC CONIC
RL 150.11 LAL -.00

RP 10T.M LAP .8_
RC 9•.810 6L 5.15

PLAIGTOCE34TRIC CONIC

C3 !I.181 VI4L 4.783

LNCH AZNTH LJ¢CN TIME

90.00 E 40 43

im.oo 12 L't 33

100.00 3 ST 39

100.00 13 33 23

110.00 4 $4J 44

110.00 13 13 4

DI_NTIAL C(_NICTION8

TOE .OCJ_| 111A -.34N4 TC3 .$4E3 BAU .ZtlgO

-.I41L_ IqltA -41ill RC3 -.40¢11 FAt) .05130

irl[H[ .4742 FRA -.t874 FC$-l._LAG 84P 1930

BO( .2301 BRA .3310 BC3 ,U31 FEP -4_1

DISTANCE L_DD.884

LOt. •34.33 VL 27.L_7 GAL -9.17 AZL 49.08 NCA 98.48 644A 189.24 ECC .22541 INC .9159 Vl 29.602

LOP •_.04 VP 37,933 GAP -8.68 AZP 90.04 TAL 213.81 TAP 508.28 RCA 1110.11 APO 158.37 V2 35.206

6P -14.34 ZkL 143.64 ZAP 88.45 ETS 38.89 ZN[ 144.76 ETE 324.34 ZAC 82.49 ETC 241.73 CLP -81.56

DLA 04.58 RAL 216.0_ flAD 8347.9 VI[L 12.011 PTH 2.14 VHP 8.441 DPA -40.81 RAP 244.11 ECC 1.3766

L-I TIME INJ LAT INJ LONG |NJ RT A•C INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG
1874.35 -13.£5 87.11 77.10 113.E§ 3 13 48 1579.3 -9.74 _0.19

31S0.28 85.93 ESO.Sd 41.31 77.3£ 13 35 33 4354.3 23.53 222.2A

17_0.27 -14._4 0.23 74.35 114.31 4 28 44 1130.3 -10.67 1.39

484_.67 L_.71 L1_I|.75 81.00 78.08 15 14 48 4882.6 24.33 E01.65

1544.11 -17.£5 $5£.67 74.94 119,9_ 5 82 30 _44.1 -13.11 545.97

483_.48 L_11.44 llO.L_ 78.El 72.34 14 30 23 4059.5 27.19 18_.18

NID-COUIU_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

6GT 448.5 8DR 5_J.I 843 170.7 ST 154.1 8/I 29•.5 •• 523.9

RRT -.43110 RRF .0033 RTF -.4271 CRT -,3747 CR• .91_0 C•T -.•805

SC_ 035.7 REIJ -.1230 R13 .7162 LEA 434.9 NSA 138.8 SEA 34.5

SGt 717.9 $42 4£7.? ?HA 147.91 ELI 301.8 EL2 123.9 ALF 101.•5
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH •ATE •EP 81; I•7•

H[L IOCENTO I C CONIc

RL |3•. 11 LAL -.00

RP l•T.•l LAP 1.10

tC Eli.liE GL •.I1

PLANE TOCENTR I C CONIC

C3 !11.170 VNL 4.730

LNCH AZNTH LNCH TIN[

SO.O0 I II 1;$

90.00 II IB I?

lO0.O0 I 44 SO

100.00 II I II

110.00 4 41 II

110.00 11; IB EO

FLIGHT TIN[ ?l.OO ARRIVAL DATE •EC 1• lIT•

DISTANCE Ill.|;IT

LOL IS•.SS VL I?.1;1;R IAL -•.II AZL 118.90 •CA •§.71 INA lll.i• E(¢ .II•31 IN( I.I•I• Vl ll.i|l

LOP 1;1;.I? VP 38.0111 GAP -R.OI AlP 90.11 TAL Ill.iS TAP 311.17 RCA 101.31; APO ISI.•4 V£ IS.Ill

GP -20.09 ZAL 144.51; lAP 31.94 [TO 34.37 ZA[ 144.33 ETE I23.?O ZAC 81.DR [T¢ 261.67 CLP -£4.65

• LA -?.DO IAL 114.M RAO i1;i7.1; V[L ll.llO PTH 1.14 VHP R.DRO DPA -41.1• RAP 143.S• ECC 1.368l

b-I TIN[ lNJ LAT |NJ LONG INJ IT ARC INJ AZNTH |NJ TIN[ PO C•T TIN INJ Z LAT INJ £ LONG

llmO.l| -14.41 II.I_ ?l.lS 114.R1; I O 31 14E•.I -I•.99 £I.55

1;IOG.1;1; ZR.?I 11t.?? 79.?1 ?S.TI 14 1; 44 41;00.S ll.1;l Ill.tO

17941.?t -15.I0 10.1;8 ?5.70 111.88 4 14 II 111_.? -II.•• $.$9

4Lt5.17 11;.INI 1104.34 79.18 74.41; IS tI $4 4111;.I 13.47 19_.35

11;7B.•9 -1J.Sl 3S4oID 74.14 119.51 S 11 40 971;.I -14.30 347.01

4t.48 L_.SHE llT.II ?1;._D ?0.93 II 1;1; 55i 39•5.1; El.•1; 17•.11
• IFFIIINTIIIL r_lll¢TlOll

TIDE .01;8• Ilia -.I011 TC9 .1;SS1; I_U .I197

IDI -.IIIMI RIIA -.I_41C5 -.4149 FAU .OIBIO

•1;71;I FIIA -.3184 FCI-I.I?II DIP

DO( .IL_I BOA .31;11 K3 .7844 Flip -1;11;

LAUNCH •AT[ •EP 15 1•70

HIELIO(INTII ! C CONIC

I_ 110.11 LIL -.00

RP 107.1;9 LAP 1.•8

RC 1;7.40B G4. ?.SO
Pt.AW_TOCEKllt !¢ CONIC

C3 •S.•Tl V_ 4.188

LNCN _ LNCH TIN[

SO.O0 • 15 SS

• 0.00 II 47 88

I00.00 3 51 1;I

I00.00 14 II 57

II0.00 4 14 41

110.00 II 81 Oe

NID-COURI_EX[CUTiON ACCUItACY ORBIT DETERNINATION ACCURACY

8GT M1;.S SGO 1;1;7.0 IG3 IJl.l ST Sl•.• 9R •70.? •S 3?3.7
mlT -.4tl4111111F .1401 flTF -.5199 COT -.•70• CII5 .903? COT -.O•ll

01;•.9_ -.1400 Rl1; .?IS? LSA 41;R.R NRA 140.O •RA 34.4

SO1 734.011_I 453.7 ?HA 145.8d ELI 273.? ELI 1Z2.3 ALF 1_.45

FLIGHT TIN[ 80.00 ARRIVAL DATE 0(( 12 1970

DI$TANa[ 110.343

L_L 5SS.1;1; VL •7.451GAL -9.1O AZL 88.71HCA fl.BS SI4A 130.64 ECC .211;9SS IN( l.Zfl? Vl 25.R82

L,Gff N.1;1 VP 88.01;e GAP -?.L_ AZP 1;0.1_0 TAL •17.90 TAP IIR.B4 RCA 102.44 APO 11;•.8? V2 33.222

GP -I_.1;1; ZAL 141;.•7 ZAP 51;.47 IT5 t•.01ZN[ 141.05 [TE 1;•0.,14 ZAC ?•.49 ETC 2•1.38 CLP -20.13

DLA -5.i1; IN. IlI.lUl lAD i5i7.1; VEL 11.971 PTN •.15 VHP 1;.71;E SPA -43.R5 RAP 242.74

L-i TIN[ INJ LAT INJ LONG INJ 1;T AI_ INJ AZNTH |NJ TIN[ PO C$T TIN INJ 2 LAT
• 011.17 -Eli.S? 31!.00 ?$.11 115.1_ E 4• 17 1401.2 -12.21

• D_J.BI !_._ •_J.40 ?8.38 74.24 14 11 51; 441;6.9 21.44

1807.88 -19.11 1•.83 75.10 115.10 4 2 45 1107.4 -13.10

4781;.55 Z4.1_J I*_.11 ?1;.Oe T•.98 15 El 25 41•1;.• _.39

lift.iT -19.44 IH.H T_,IO II8.M S I 88 loll.• -11;.48

411;5.II 17.1_ IIM.IO 71.1_ 19.47 11; 41 51 _1;53.2 14.9•
• IFF[RFJITIAL C_m(CTIONI

TOE .04_ 1_A -.L_7 TC5 .1;S0_ BAU ._44

ROE -.1•77 RRA -.1104 lC5 -.5191 FNJ .04159

FOE .lOB1; FRA -.1019 FC)-•.4•1;B BlIP
DOE .I0_0 l_l .31;II K5 .?lit FIP -1;81;

[CC 1.3617

INJ I L_lIG

215.35

S. 8_
1•3 .•S

340. ?•

1TO .4•
ORBIT DETERNINATION ACCURACY

RT II*4.E _R _40.4 DR 4_0.3

COT -.IROO CR$ .lOll; COT -.1;TIR

LSA 4•1.1 NSA 142.• $SA 33.8

ELI 1.41.6 EL l* 11.1.• ALF 96.1,9

NID-COUR_ [X[CUTICN ACCURACY

8GT 988.1 8GO 1;l_.O 8G5 •13.?

ROT -.41_E RRF .711_1 ll? -._04i*

871.0 RII -.liES Nil .?S?l

1_1 7!;0.? _ 441.7 ?HA 11;5.94

LAUNCH DATE REP El II?•

_(LIOCEN?OIC CONIC

• L 11;•.11 LAL -.00

RP 10?.1;7 LAP 1.45

lC 30.3111 ft. e._l

PLAI4[TOCENTIlIC CONIC

C3 tt.l?l VI_ 4.Oil

LkI(H AZNTH LN(H TIN(

SO.O0 I* I 48

lm.oo It SO 11;

100.00 $ II •

100.00 14 tO I$

110.00 4 14 1;1

110.00 I1; 33 •

FLIGHT TIN( 1;i*.OO ARRIVAL DATE DEC 14 IR?O

OI1;TANCE II*?.OM

LO(. 531;.51 VL 17.1;II GAL -1;.01 AZL 8R.51 14CA lOi*.11; DNA 131.24 EC¢ .21217 IN( 1.4871 Vl 2R.RRI

LOP 101.74 VP II.11;l GAP -R.SI* AlP 90.1;1 TAL I*ll.1;! TAP 3i*1.09 RCA 103.39 APO ISl.Ol Vl 35.219
GP -14.i.4 ZAL 141;.81 ZAP I1;.i*t ET1; 19.00 ZA[ 145.70 [TE 3|R.71 ZA( 77.77 ETC 161.31; CLP -31.03

DLA -4.i*I IN. Ill.|! lAD 1;1;67.1; V[L 11.1;10 PTH !.13 VHP S.447 OPA -45.15 RAP 241.53 ECC 1.1;$•1

L-I TIN[ INJ LAT INJ LONG INJ RT A5C INJ AZNTH INJ TIN[ PO COT TIN INJ 2 LAT INJ 2 LONG

tlOi*.i*1; -IR.R5 11.49 ?S.i*l lll.El 2 36 50 1502.2 -13.41 E7.35

3009.04 l£.91 IIID.IO ??.$I ?i*.11; 14 I0 II* 44_9.0 20.33 211.41

I049.•1 -17.1§ lt.ll 14,75 114.4l 3 51 55 11.41;.l -14.30 8.09

4?4O.tl 14.01 L_O.OS ?1;.DR* 71.R4 15 I• 13 4140.1 21.18 11_.32

IMR.•I -DO.D1; lll.1;O ?I.19 II?.94 4 51 10 1044.0 -Ii.15 351.13

41;11.41; 11.95 181.1;I ?S.TI IO.II* li 48 15 391i*.4 23.73 I73.17
DIFF[RENT I AL C_RE_[C T I CNI

TO( .0594 1_A -._OOS TC5 .1;315 BAU .£_

• D[ -.11;40 _NA -._O_t NC5 -.4_00 FAU .0_711

.0101 IrRA -.4441 FCS-I*.081? 98P I*IIO

BiD( .lllHI BRA .50•5 9C5 .•014 FOP -1;40

LAUNCH •ATE Id[P 1.3 IO?0

HI[L IOCENTIII C CONIC

IL 11;0.11 LAL -.00

R_ 10?.1;1; LAP I.W!

RC 11.140 64. O.INi
P_A_TC¢(NTR IC C_NIC

C3 R1.41_ _ 4.&lO

LJRCH AZNTH URCN TIME
• 0.00 I SODS

Im.O0 13 R 53

1•0.00 5 SO •?

I00.00 14 I_ 15

llO.O0 4 I1; 40

11O.O0 11; 4O 19

N1D-COUR1;[EX[CUTICN ACCURACY ORBIT DETERNINATION AC(ORACY

I&T RIO.•IRII 140.R1M_3 I*l?.4 ST lZI*.4 M _133.2 IS 4RI.9

ROT -.4854 RRF .TRIO RTF -.3?55 CRT -.O4R• COO .0400 COT -.329Z

891.RIIL_ -.lSO9 RIB; .7510 LSA 517.1 14SA 144.1 IRA 31.?

$t;1 ?99.8 _ 45_.0 THA liE.O? ELI 205.3 ELI 122.1 ALF 92.48

FLIGHT TIN[ 84.00

DISTANCE Z55.?S8

LOL 11;9.1;1; VL 1.7._ GAL -9.Ol AZL 88.51 _ 101;.4i* SMA 131.?I [CC .i*089i* INC 1.081;5 Vl II.RR_

LOP S04.1HI _P 88.•17 GAP -1;.8i* AZP _0.4S TN. 1.10.70 TAP 3i*S.1i* RCA 104.i*1 APO 11;0.21 V£ 35.235

GIe -111.07 ZN. 144.19 ZAP 45.10 [T5 _7.10 ZAE 141.4D ET[ $1I*.40 ZAC 75.90 ETC 2R1.1• CLP -35.76

DLA -•.1_ •N. 1.15.11 PAD _1;07.1; NIL 11.R1;1 PTN •.I1; VHP 1;.17R DPA -46.73 RAP E3•.•7 ECC 1.33_6

L-I TIN[ INJ LJtT INJ LONG INJ RT ARC INJ AZIRTN INJ TIN[ PO CST TIN INJ 2 LAT INJ I* LONG

• 145.48 -17.78 3?.O3 ?S.OB 11•.41 I* L_ R 1543.5 -14.59 L_9.R1

49BII.1;0 •1.91; I*I?.15 71;.47 71.95 14 _ IS 4541.• I•.24 1139.51

1111;.I5 -ll.ll 17.1;8 ?4.R• 111;.91; 3 41 1;l 1t11;.3 -11;.47 10.39

4eB1;.INI LrI.05 1R?.II* ?1;.O? ?O.19 11; 47 •9 4094.0 Z0.14 1OR.S1

1181.15 -i.1.55 .RI TI,I*I 117.14 4 41 41 1081.1 -17.0£ 353.10
447•.53 I*S.I)_ 178.95 74.51 88.R9 1R 1;5 2 387i*.• •_.1;• 171.40

ORRIT DETERNINATION ACCURACY

ST li*l.1; 1;11 11t.1 RS 539.7

CRT .0910 C•5 .7?0? C$T -.3130

LEA 55•.? 145A |41;.1 $$A $1.S

EL1 1R?.0 ELI* II*I**R ALF 81.4•

DIFFEIIENT ! AL ((III¢T IONI

TO[ .OIBY TIIA -.11015 TC5 .49411 BAU .1!407

ill -.1101 IIA -.t141 IIC5 -.t1791 IrtU ,07•1_

.Nil FRA -.4940 FC3-•.S414 BOP L_.44

• DE .1230 I_A .373• BC3 .O_H)_ Flip -?40

ARRIVAL DATE DEC 1_ 1970

NID-CCUIK EXECUTION ACCURACY

8GT 51NI.4 _d_ I_J.S SG3 I*_.i*

ROT -.44kPl R_ r .8040 R11 r -.$1•l

168 1;I?.9111_ -,1547 IiI .8081

SO1 791.1 IGI 414.1 THA I•R.OR

17R1;



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUI_H DATE EEP E$ 1iTO FLIGHT TIN( 86,DO ARRIVAL DATE DEC 16 1870

H_LIOCENTRIC CONIC

RL 150.11 LAL -.DO

RP 107.53 LAP 1.7D

RC 85.355 GL 11.16

PLANETOCENTRIC CONIC

C3 R1.171 VHL 4.@11

LNCH AZHTH LNCH TIN(

90.00 1 39 43

90.00 15 16 41

lO0.OO $ 0 13

100.00 14 38 41

110.00 4 7 T

110.00 15 48 R6

LOt. 35R.55 VL 17.@39 GRL

LOP 108.13 YP 38.811 GAP

GP -ER.OE ZAL 146.31 ZAP

DISTANCE 140.414

-@.00 AZL I1.11 NC4 |Ol.l| 8NA 131.15 ECE .10613 INC 1.4gO2 VI 29.882

-5,1§ AZP 90,@0 TAL 210.37 TAP 329.03 RCA 104.91 APO 159.39 VZ 55.240

47.39 ET8 25.51 ZAE 143.03 ET[ 307.77 ZAC 73.86 ETC 260.86 CLP -38.93

DLA -1.42 RAL 813.24 RAD QS67.9 VI[L 11.944 PTH E.13 VHP 4.956 DPA -46.$6 RAP 237.95 ECC 1.3501

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ T|I_ PO C@T TIN INJ 2 LAT INJ Z LONG

ZIIS.OI -18.14 39.@Z 75.18 111.54 2 1@ 8 1585.1 -15.75 32.31

4@|7.£E 20.@5 214.1@ 75.87 70.50 14 38 38 4317.2 18.10 206.87

l@r.4.1ki -19.89 t0,03 ?4.72 112.78 3 32 28 1524.8 -16.63 12.75

4@32.71 L_.Ol 11)4.31 75.45 @9.23 15 56 13 4052.7 18.99 186.82

1715.96 -L_.7D 2.B0 ?3.35 118.27 4 35 43 1116.0 -18oR6 356.84

4434.35 24.8@ 178.45 74.18 63.75 17 2 21 3834.3 21.37 189.03

DIFFERENTIAL CO@RE¢T[ONS

TD( .0434 TRA -.3144 TC3 .4490 EAU .2509

ROE: -.0758 R@A -.t_S RC3 -.73@1 FAU .07054

FDE 1.113@ Ir@A -.5433 FC3-3.1|H|S B_ 2353

BD( .O83@ B@A .387S BC3 .8811 F3P -623

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 571.@ 8DR ?59.4 363 287.5 ST 129.@ _ 126.4 $8 598.8

RRT -.4210 RItF .8410 RTF -.4@39 CRT .28t_. CRS .6094 CST -.5353

8&B 950.? R23 -.1363 R15 .8382 LSA 607.7 R@A 145.5 SSA 30.1

$61 62t.4 SG2 478.@ THA 117.97 EL1 145.3 EL2 108.1 ALF 42.51

LAUNCH DATE $EP 23 1970 FLIGHT TIRE 88.00 ARRIVAL DATE DEC ZO 1970

HELIQCENTRIC CONIC

RL 150.11 LAL -.00

RP 107.§E LAP 1.95

RC 46.403 64. 12.e0

PLAllETOC£NTIt|C CON|C

C3 61.1@2 VHL 4.100

URCH AZNTH INCH TIN(

90.00 1 29 35

RO.OO 13 27 Im

100.00 2 60 33

100.00 14 48 41

I10.00 3 50 8

110.00 11 I@ 97

DIFFERENTIAL C(:m_CTIDN8

lqX .0849 111A -.31HNE

FIDE -.0@61 IRA -.2377

1.2789 IrRA -.3@IR

B01E .0104 @@A .4053

DISTANCE 247.081

LOt. 359.53 VL 27.687 GAL -8.@Q AZL 87.@0 MiCA 111.@0 SMA 132.50 ECC .20572 INC 2.1029 Vl 29.682

LOP 111.47 VP 3D._D_2 RAP -4.51 AZP 90.78 TAL 22D.90 TAP 332.80 RCA 105.51 APO 159.49 V2 35.245

GP -30.08 ZAL 144.29 ZAP 51.7@ (TS 23.29 ZAE 142.52 ETE 301.56 ZAC 71.73 ETC 260.48 CLP -44.56

DLA -.DE RAL 213.31 RAID 65@7.9 VI[L 11.@39 PTH 2.12 VHP 4.735 DPA -49.99 RAP 255.48 ECC 1.3483

L-1 TIME INJ LAT INJ LONG INJ RT _ INJ AZHTH INJ TIRE PO CST TIR INJ 2 LAT INJ 2 LONG

I!1_J67.33 -19.88 42.L_9 75.48 110.59 2 @ 42 1@27.3 -16.90 34.88

48'/_.46 19.@0 211.32 75.49 69.43 14 48 33 4272.5 16.93 203.91

1164.97 -20.93 Li_.5@ 75.04 111.84 3 23 40 1365.0 -17.78 15.18

4@10.07 20.941 t91.58 75.05 68.18 16 S 31 4010.1 17.81 184.20

1751.41 -LMJ.73 3,O_ ?5.71 115.54 4 28 19 1151.4 -20.14 357.74

43|H|.3@ 23.78 174.03 73.72 64.@9 17 10 14 37@6.4 20.17 166.75

N|D-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TC$ .3828 BAU .2@22 8GT 343.@ @DR 831.7 663 312.2 ST 140.8 M 97.0 $S 658.9

RC3 -.8441 FAU .D8397 RRT -.3418 RRF .8717 RTF -.3GOD CRT .62£7 CRS .1811 CST -.5958

FC3-3.4352 RIM e 2489 @@It 995.8 R23 -.1032 R13 .8681 LSA 664.6 HSA 144.8 8SA 28.5

BE3 .@£@D FRP -_D4 SGI 8@3.1 362 492.6 THA 109.00 EL1 156.8 EL2 68.2 ALF 29.15

LAUIKH DATE 8EP 13 1970

HELIOCENTRIC CONIC

RL 150.11 LAL -.D0

RP 107.51 LAP 2.11

RC 67.48i 61 14.00

PLAN[TOCENTRIC CONIC

C3 il.lO3 VIRL 4.594

LNCH AZNTH LNCH TINE

gO.DO 1 19 55

DO.DO 13 38 38

100.00 2 41 54

100.00 14 59 _0

110.00 3 51 30

110.00 1@ @ S

FLIGHT TIN( 90.DO ARRIVAL DATE DEC ZZ 1970

DISTANCE 253.6@8

LOL 359.55 VL |7.7|| GAL -$.12 AZL 67.@7 HCA 115.14 @HA 132.78 ECC .20164 INC 2.5256 VI 29.682

LOP 114.71 VP 38.333 RAP -3.6R AZP 90.99 TAL 221.31 TAP 336.45 RCA 106.00 APO 159.55 vZ 35.249

6P -52.23 ZAL 146.0@ ZkP 51.32 ET6 20.93 ZAE 141.82 ETE 296.94 ZAC 69.46 ETC 260.05 CLP -49.04

DLA 1.4Q RAL 813.51 RAID @567.9 VI[L 11.937 PTH 2.12 VHP 4.5@6 DPA -51.60 RAP 232.48 ECC 1.5473

L-I TIN( INJ LAT INJ LONG INJ RT A$C [NJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT [NJ 2 LONG

2270.49 -RO.69 45.05 7@.00 109.57 1 57 45 1670.5 -18.03 37.55

4827.9D 18.81 208.50 75.32 68.44 14 59 6 4268.0 15.72 201.20

2006.02 -21.95 25.19 75.58 110.82 3 15 20 1406.0 -18.92 17.70

45@7.@@ 19.86 18@.91 74.87 67,19 16 15 28 3967.7 16.60 191.64

1787.75 -24.79 7.35 74.30 114.33 4 21 26 1187.8 -11.29 559.92

4338.72 22.@6 171.@8 73.50 @3.@9 17 18 44 3758.7 18.94 164.52

D|FIrERENTIAL CGAR[CTION8

TO( .0718 TRA -.5502 TC3 .292Q BAU .2745

RO_ .0317 RRA -.2430 RC3 -.9£81 FAU .08838

FDI[ 1.46@@ FRA -._X)$ FC3-3.623@ B_ 25@7

61DE .0785 BRA .4675 BC3 .9730 FSP -9@0

RID-COURSE EXECUTION kCCURACT ORBIT DETERHINATION ACCURACY

STT 520.5 @GR 906.7 SG5 334.2 ST 158.9 SR 105.1 86 723.6

RRT -.1942 RRF .8938 RTF -.EOO5 CRT .9371CRS -.5025 CST -.6565

S_ 1045.3 R23 -.051@ RI3 .894@ LSA 733.3 HSA 145.1SSA 28.5

SGI @14.D $G2 5045.1 THA 99.20 EL1 187.0 EL2 50.6 ALF 32.28

LAUN(H DATE 8EP t3 1970 FLIGHT TIN( 92.00 ARRIVAL DATE DEC 24 1970

H[L IOCENTR I C CONIC

RL 150.11 LAL -.00

RP 107.50 LAP _.65

RC It. 8OO GL 15.47

PLAI_TOCENTR 1C CONIC

C3 S61.097 VtRL 4.593

LNCH AZMTH LNCH TIME

00.00 1 10 35

90.00 13, SO 41

100.00 £ 33 15

100.00 15 10 43

110.00 3 44 32

110.00 1@ 13 55

DIFFERENTIAL CONIW_ T IGN$

TO( .lOCi 1RA -.5_0

RDI[ .0@94 mlA -.2S46

IrD( I.IIL_ F@A -.1145

BIDE .1383 MA .4491

LOL 359.55 VL 27.754 6AL

LOP II7,1HI YP 3@.357 6AP

iP -_1.45 ZAL 145.@5 ZAP

DISTANCE 2@0.244

-@.07 AZL 87.44 HCA 118.58 StlA 132.99 ECC .19985 IN(: 2.5605 V1 29.682

-3.30 AZP 9|.ZZ TAL Z2|.@D TAP 33@.R8 RCA 106.41APO 159.57 V2 35.253

@0.@@ ETS 18.38 ZAE 140.86 ETE 291.00 ZAC 67.10 ETC 259.49 CLP -55.98

DLA 2.D3 RAL 213.85 RAD @567.9 V(L 11.936 PTH 2.12 VHF 4.437 DPA -53.16 RAP 229.00 ECC 1.3472

L-1T|N[ |NJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIRE PC. C$T TIH INJ 2 LAT INJ 2 LONG

2315.06 -21.D7 47.95 7@.74 108.44 I 49 10 1715.1 -19.15 40.33

4783._8 17.67 20§.72 75.37 @7.51 15 10 25 4183.3 14.47 198.51

L*04@.43 -_._.93 ZTJk4 76.34 109.70 3 7 24 1448.4 -20.05 Z0.34

43£5.14 18.71 18@.27 74.91 66.2@ 16 26 8 3925.1 15.35 179.10

11_5._4 -25.42 9.76 75.10 113.22 4 14 57 1225.3 -22.45 2.23

4321.00 21,50 18@._ 73.49 62.76 17 27 56 3721.0 17.68 162.32

HID-COURSE EXI[CUTION ACCURACY ORBIT DETERNINATION ACCURACY

TC3 .1@41 @AU .2@31 6GT 513.2 _ D94.3 363 355.5 ST 191.3 _IR 149.4 88 777.2

RC3-1.020_ FAU .09287 RRT -.0142 RRF .91@5 RTF -.0023 CRT .9712 CR8 -.8237 CST -.7851

FC3-3.8|11 BlIP 2888 _ 111_0.7 R_3 -.0151 R13 .9164 LSA 801.2 flSA 143.0 SSA 25.5

BE3 1.0593 FSP -1031 SG1 99_.3 SG2 513.1 TMA 90.57 EL1 241.1 ELI 28.3 ALF 37.80

1770



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUIACtt DATE &EP E$ 11)70 FLIGHT TIN[ 94.00 ARRIVAL DATE DEC El 1970

14(LIOCENTRIC CONIC

RL !50.11 LAL -.00

RP 107.49 LAP 2.39

RC 71.740 GL 17.DE

PLANETOC[NTRIC CONIC

C$ 11.143 VHL 4.$98

LNCH AZMTN LNCH TIN[

90.00 1 I 19

90.00 14 3 31

100.00 • 84 51

100.00 15 L_ 97

110.00 3 $7 43

110.00 11 •l 84

OlFlr[99NTIdd. COtJ_CTIG048

TD( .1481 TRA -.34U6 TC3 .077S BAU .3535

RDE .1830 _ -.till K5-1.1084 FAU .09394

FOE 1.79•0 FRA -.9L_7 FC3-$.1_SI Nil 31110

DOE .!139 BmA .4737 IK3 1.101N_ FRP -1115

DIITANCE 2QI.T_D

LOL 359.SS VL 17.77| GAL -l.81AZL 87.19 HCA l|l.|! INk 135.19 ECC .19429 INC E.9103 Vl 19.981

LG_ 121.81VP $8.379 GAP -Z.75 AZP 91.47 TAL 221,7Q TAP 345.30 RCA 1DR.75 APO 159.55 V• $S.£55

GP -39.71ZAL 145.05 ZAP 69.78 (78 1S.JO ZA[ 151.60 ETE 284.87 ZAC 14.17 ETC ZS8.88 CLP -SD.14

DLA 4.31 •AL 114.33 RAD S§$7.9 V[L 1|.958 PTH t,18 VIAP 4.342 DPA -54.62 RAP 225.08 ECC 1.3480

L-I TIN[ |NJ LAT |NJ _ INJ fit AS(: INJ AZNTH INJ TIN[ leo CRT TIN INJ • LAT INJ • LONG
2_Jl.S• -_.lM 51.01 77.7£ 107.21 1 40 50 1781,5 -Z0.27 43.18

4737.87 18.47 101.93 7S.14 11.83 15 _ 31 4137.9 13.17 113.11

2098.93 -L"J.I3 30.99 77.$4 101.47 8 ll 43 149£.1 -21.18 83.13

4411.91 17.51 185.13 79.1| 85.38 18 37 59 _I•Z.O 14.09 176.59

1114.$4 -El.iS 11.35 78.15 11£.00 4 8 48 12M.S -23.82 4.i7

41tl.ll 10.30 187.01 _.YO 81.1_ 17 37 §l 3t81.8 18.38 110.13

NIO-COURREEX[CUTION ACCURACY CRBIT DETERMINATION ACCURACY

JGT SS3el Vdl 1014.8 JG3 371.5 ST 157.5 8R 817.1 S8 831.8
RRT .ISlOlIF .9911RTF .1339 CRT .967S CRS -.9514 CST -.8401

IGII 11Ot.18113 .Gr_l R13 .991§ LEA 810.1N•A 141.1 SEA •3.8

84_1 101m.SVe8 518.0 THA I_.Z? ELI 319.2 [L2 40.9 ALF 41.34

LAUN(H DATI[ IM[P 23 1970 FLIGHT TINE 941.00 ARRIVAL DATE DEC •8 1970

t_L IOC[NTRIC CONIC

RL 150.11 LAL -.00

RP 107.48 LAP E.S3

RC 13.103 64. 10.14

PLA_TOCI_Ill I C C_IC

C3 tl.14T V_L 4.8OO

LNCi4 AZWTI4 INCH TINE

00.00 O 52

90.00 14 17 56

100.00 I 18
1DO.DO 15 341 11

110.00 3 31 I

110.00 11 59 •

DISTANCE L_r3.304

L_ 359.55 VL 17.788 GAL -8.79 AZL IMJ._ HCA 114.88 SMA 133._5 [CC .19694 INC 3.0781 Vl L_.J88

LOP 1_4.45 VII 59.|M|7 GAP -8.1t AZP 91.71 TAL 211.81 TAP 344.87 RCA 107.01 APO 159.49 V• 35.157
GP -_8.1NI Z/d. $44.15 ZAP 70.45 [T8 11.57 ZNE 138.03 ETE 278.89 ZAC 82._0 ETC 856.19 CLP -44.50

DLA 9.93 RAL 284.1PJ DAD 9987.9 VEL 11.943 PTH 1.13 VHP 4.185 DPA -55.95 RAP _'0.89

L-I TII_ INJ I.AT INJ _ |NJ fiT AlE INJ AZlATH INJ TIN[ P• CST TIN INJ E LAT

1410.51 -1_1._8 M.ll 78.95 105.85 I 58 37 1810.5 -EI.59
4¢m1.14 19.13 100.11 78.15 15.81 15 35 49 4091.2 11.79

!159.15 -_4.90 5_.59 78.97 107.10 2 52 11 1539.2 -82.$I

4437.74 19.1d 110.59 79.99 14.55 18 50 10 5•57.7 11.E4

1903.59 -_F.87 15.13 77.44 110.64 4 2 52 1305.9 -_4.81

4245.1NI 19.03 1114.75 74.12 8t.05 17 48 51 _!43.9 15.01

D I FFEII[NT I AL CIIKCT ICNI

11)! .IOII 1flu -.81N T¢3 -.017l IIAU .3N

| .llll IIA -.llll IKI-I,IJll FAU .0t73_

1.N irlA -.8017 FCli-I.INNIO _ 3510

IIOE .3031 MA .41_0 K3 1.1051 FRP -1194

ECC 1.3497

INJ E LONG

44.44

193.07

_1.13

173.98

7.30

157.98

ORBIT DETERNINATION ACCURACY

ST 301.1 8R L'SS.S 88 885.8

CRT .9494 CRS -.SNS92 CRT -.8819

LEA gHSR.4 N_A 140.3 SEA 12.1

ELI 418.6 EL_ 52.1ALF 44.4S

NID-COU_IME EXECUTION ACCURACY

JGT SS).S _ 1171.8 $G5 382.1

NNT .438S NNF ._441 RTF .4572

SEB 1313.0 _ .O_S 1113 .9459

SGI l_OS.I SG! 519.9 THA 74.75

LAUIKH DATE 8EP 13 1870 FLIGHT TIN( DR.0D ARRIVAL DATE DEC SD 1970

_LIOCENTRiC CONI(

RL 130.11 LAL -.00

RP 107.48 LAP t.8§

RC 78.09T GL t0.41

PLAN[TO(ENTR IC C_I|C

C$ 81.41l VHL 4.tl8

LMCH AZMTH LNCR TIN(

00.00 0 45 18

90.00 14 31 53

1DO.DO t I 11

100.OO l• 30 40

11•.DO 3 14 33

110.00 18 30 47

DI_NTIAL C._II_CTiQI_I

TOE .1781 TRA -.480_

• 1•77 liRA -.1490

FOE 8.0351 FRA -.Sit1

801 .4011 BRA .S_33

DISTANCE 279.789

LOt. 359.55 VL 27.78§ GAL -8.88 AZL R8.85 HCA 12R.1D INA 133.30 ECC ,19574 INC 3,3679 Vl 89.688

LOP 127.70 VP 38.585 GAP -l.ll AZP 98.08 TAL 121.75 TAP 549.85 RCA 107.20 APO 1S1.$9 V2 35.859

GP -41.14 ZAL 143.88 ZAP 75.11 ET8 8.17 ZM[ 138.1S ETE 271.88 ZAC 59.73 ETC 157.43 CLP -70.01

DLA 7.42 RAL 219.72 RAID i587.9 V[L 11.890 PTH 2.15 VHP 4.1_ DPA -57.14 RAP 216.00 ECC 1.3SES

L-i TIN( INJ LAT INJ lONG iNJ RT ARC INJ AZNTH |NJ T|N[ PO CST TIM ;NJ 2 LAT ;NJ E LONG

1481.81 -24,78 57.84 80.41 104.28 1 24 19 1882.9 -EE.51 48.07

4141.71 13.81 187.21 7t.88 IS.D5 15 SO ti 4C_I•.R 10.54 110.89

2199.01 -29.85 37.57 10.07 105.55 2 44 40 1588.0 -23.A7 89.39

4391.8S 14.98 178.14 78.35 83.77 17 3 52 3781.9 11.83 171.34

1949.99 -_8.89 18.1S 79.01 109.12 3 57 3 15S0.0 -88.01 10.19

4103._4 17.99 18_.40 74.78 80,18 18 0 50 _03._ 13._0 155.67

NiD-COUR_ EXECUTION ACCURACY ORBIT DETENNINATlON ACCURACY

TC5 -.Lq)78 8AU .5915 8GT 595.9 814_ 1240.9 SG3 38S.9 ST 382.9 SR 381.8 S• 933.0

RC3-1.2448 FAU .0984_ RRT ._0_4 _ .9_51 RTF .8287 CRT .9753 CR$ -.985_ CST -.9294

FC3-3.9J39 BRP _843 888 14L_.§ R_ .0853 R13 .9515 LEA 10_9.0 M_A 140.8 SSA 80.8

BE3 1.1818 FSP -1159 8_1 1331.9 V_ 919.2 THA 67.82 EL1 537.1 EL8 82.3 ALF 44.91

LAUNCH OAT( WEP 13 1970 FLIGHT TINE 100.00 ARRIVAL DATE JAN I 1971

14EL I(_ENT• 1C CONIC
RL ISO.11 LAL -.00

RP 107.48 LAP 1.77

IK T8.tll k tt.tt

PLAMETOCE]E1111C CONIC

C3 11,471 K 4.694

LNO4 AZlATH INCH TINE

00.00 O 33 44

00.00 14 48 59

100.00 1 $9 38

100.00 18 8 _I

110.00 3 17 55

110.00 17 4 41

DI_TIAL CCRIII_T IN

TO( .5441 1lEA -.41HE3 TC$ -._00 BAU .5910

R_ .SEMI• _ -.tSIW ItC3-1.300_ F_U .09510

FD[ £.1159 IrRA -.S0_1 FC3-3.9883 DIP 4338
DOE .51_4 MA .9485 K3 1._492 Flip -1185

DISTANCE _19%!4_

358.55 VL 17.7H GAL -8.80 AZL 89.31 HCA 131.34 SNA 135,30 ECC .19474 IN(: 3.6047 Vl _9.698

150.95 Vie _M|.593 GAP -1._5 AZP _.44 TAL 111.58 TAP 352.9_ RCA 107.34 APO 159.88 VE 35.859
64P -43.44 ZN. 142.04 ZAP 79.85 ET8 5.72 ZAE 135.99 ETE 166.78 ZAC 57.28 (TC 288.68 CLP -75.44

DLA 9.N ikL 219.1_ Rkl) IHT.9 V(L 11.941FTH 2.13 VHP 4.288 DPA -56.17 RAP 211.D7 ECC 1.3547

L-I TIN[ INJ •.AT INJ _ INJ RT AS(: INJ AZMTH INJ TIN[ PO CST TIN INJ 8 LAT INJ E LONG

2518.53 -29.S$ 88.75 11.17 102.51 I 1_ 46 1819.5 -23.63 53.94

4591.95 11.33 194.11 77.84 84.31 18 8 11 3991.9 8.77 187.33

J_142.89 -28.78 41.10 1i.87 103.80 _ 38 58 1841.9 -_4.61 38.97

4543.78 13.41 175.48 77.30 83.03 17 18 $7 5743.8 8.89 180.91

1597.84 -L_I.•I 21.49 80.1MI 107.38 5 91 13 1597.4 -E7.24 13.3E

4101.74 ll.t8 159.J• 75.59 59.51 18 14 5 5581.7 12.09 153.37

NID-C._JRI_KX[CUTION ACCUNACY CNIBIT DETERNINATION ACCURACY
8GT 9S1.| _ 13_9.8 _83 384.8 8T 487.1H 495.1 88 947.8

_T .7190_ .9_)4 RTF .7438 CRT .9800 CRS -.9918 CST -.9908

1549.5 R25 .1010 R15 .9581 LSA 1189.0 NSA 138.1SSA 18.9
SG1 1477.0 SG8 518.9 THA 61.00 EL1 688.8 EL8 67.1 ALF 43.58
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

L.AUNCH DATE 9[P t5 1970

t_[LZOCENTRIC CONIC

Rb 150.11 LAL -.OO

RP 107.48 LAP t.87

RC 80.507 GL 24.33

PLANETO¢ENTlU C CONIC

C3 22.059 Vl¢L 4.695

LIICH AZMTH LNCH TII4(

9O.0O 0 23 41

90.00 15 • 1•

100.00 1 50 27

100.00 1• 24 11

110.00 $ 11 t

110.00 17 tO •

FLIGHT TIME 102.00 ARRIVAL DATE JAN $ 1971

DISTAK[ t5t.6M

LOt. $59.59 VL 27.780 GAL -8.52 AZL •S.97 HCA 134.98 $14A 133.27 ECC .19385 INC 4.0347 Vl 19.491

LOP 154.t0 VP $8,309 GAP -.•7 AZP 92.83 TAL 2£1.$1 TAP 355.88 RCA 107.45 APO 159.10 V2 3S.ZS8

GP -45.65 ZAL 140.•5 ZAP •3.JE (T• 1.91 ZAE 131.58 ETE 261.22 ZAC 54.82 ETC 155.75 CLP -91.E8

DLA 10.87 RAL 217.70 RAO GSG7.• VEL 11.87e PTH 2.13 VHP 4.345 DPA -S•.D8 RAP 206.03 £CC 1.3917

L-I TIME |NJ LAT ]N_ LQNG |NJ RT A•¢ |NJ AZNTH INJ T|ME leo C$T T|N INJ 2 LAT INJ Z LONG
2§81.78 -Z•.48 88.11 84.27 100.48 1 6 42 1881.8 -24.74 57.87

4S37,•_ 10,71 1•1,05 7•.13 •$.•$ 16 23 54 3•37.• LOB 104.25

2301.90 -27,87 4§.H IM.O0 101.78 2 28 49 1701.9 -25,77 54.98

4292.74 11.•$ 172.47 78.5§ 6£.$4 17 35 43 _HI,92.7 8.02 165.74

L_48.77 -30.81 ES._ 83.10 105.58 $ 45 12 1449.D -28.49 14.96

4117.04 14.72 157.S0 7•.87 S0.79 18 28 43 3517.6 10.47 150.97

DIFF13tENTIAL C_Ut_CTION8

TDE .4744 TRA -.5_5 TC5 -.5175 BAU .4105
It•( .4424 _ -.21MRC_-1.51MM PAU .09_21

2.171_ FRA -.4_K_ FC$-5.•_20 B_P 47•2

DO( .M88 BRA .5481 BC5 1.4285 FEP -1165

NID-COUR2[ [XECUT|OI ACCUllACY ORB|T DETERNINAT|ON ACCURACV

• GT _NJ.3 _ 1380.• 84;3 575.8 ST 611.0 _q 547.3 8• 1OOO.7

RRT ,TDZ• mRIr .9458 RTF .81•6 CRT .9850 CRS -.9950 C$T -.9852

1707.• _ .1170 R15 .8625 LSA 1286.5 MSA 137.5 SSA 17.2

$01 1027.3 I_ 517.5 THA 5•.51 EL1 817.0 EL• 75.3 ALP A1.80

LAUNCH DATE IM[P 83 1970 FLIGHT TIME 104.00 ARRIVAL DATE JAN 5 1971

HtrL IOCENTR | C CONIC

RL 110.11 LAL -.00

RP 107.40 LAP •.87

RC 81.739 6L t•.55
Pt.,UGTOCENTR IC CONIC

C$ I_. $41 WIL 4.748

LNCH AZNTH LNCH TIME
gO.O0 0 11 M

IO.O0 15 29 10

1DO.D0 1 4O $4

1DO.DO 18 43 59

110.00 3 5 41

11D.OO 17 •7 10

DISTANCE _90.047

LOL 558.95 VL 27.780 GAL -8.42 AZL 85.57 •CA

LOP 157.45 VP 38.581 GAP -.EO AZP 93.20 TAL

GH -47.02 ZAL 150.01 ZAP •7.01 ET• 357.•7 ZAE

157.81 SNA 133.19 ECC .19304 IN(: 4.4•59

220.94 TAP 558.76 RCA 107.48 APO 158.90

128.97 ETE 258.04 ZAC 52.40 ETC •54.85

DLA 12.77 RAL 218.05 RAD 6507.9 V[L 11.897 PTH 2.14 VHP 4.447 DPA -59.90 RAP •00.93

L-I TIME |NJ LAT INJ LOIG INJ RT AEC INJ AZNTH INJ TIME PO C3T TIN INJ • LAT
I_Sl.29 -•7.E2 71.01 1_.79 96.18 0 58 49 2051.3 -25.3•

4478.10 8.9_ 187.M 00.75 65.01 16 43 50 5879.1 5.•5

rJ47.43 -I_I.SO 49.97 84.51 99.43 2 EO • 1787.8 -•6.90

4137.85 10.00 1¢H).$4 B0.14 •1.70 17 54 55 3437.9 •.•1

8107.58 -31.•8 29.45 85.75 103.05 5 58 49 1507.6 -29.75

4070.78 15.05 154.90 73.3• S•.IE 16 45 8 3470.8 8.74

DIFFERENTIAL COII_CTIOM

TO( .EW_ TRA -.$499 TC3 *.•704 BAU .4905

i_( .511t liRA -.190_ RC3-1.3354 FAU .08755

PDE •.2015 FRA *.$451 FC3-5.3540 88_ 527•

DOE .78•4 MA .581• BC5 1.4945 FEP -11•8

NID-COURIM[ EXECUTION ACCURACY

SGT 1182.0 8611 1432.2 1_5 3•0.8

RRT .•_JO RRF .9408 RTF .8685

SGiS 18S7.0 RL_ .1_K)5 R15 .9852
• 01 17•5.7 •02 51•.5 THA 51.48

Vl 29.888

V• 35.•57

CLP -84.91

ECC 1.3710

INJ • LONG

68.67

180.94

41.55
188.68

•0.86

148.45

ONB|T OETERNINATION ACCURACY
ST 755.• _1_ ••7.9 S• 1088.4

CRT .9865 CR3 -.9978 CST -.9746
L3A 1414.1 NSA 137.5 33A 15.5

EL1 979.2 EL• 79.3 ALF 59.66

LAUNCH DATE 9EP •3 1970 FLIGHT TIME 101.00 ARRIVAL DATE JAN 7 1971

HELIOCENTRIC CONIC

RL 150.11 LAL -.00

• P 107.49 LAP 5.01

• C M.985 GL •1.95

PLAN[TOCENTRIC CONIC

C3 •5.•33 Vt1L 4.8t0

LNCH AZMTH LNCH TIME
90.00 O O 9

90.DO 15 58 58

SO•.•• 1 tt) 30

IOO.OO 17 I 18

110.OO E 55 37

lID.DO 17 58 40

DIFFI[R[NTIAL C(_tRECTIGN•

TD( .7S49 TRA -.5718 TC5 -.8108 BAU .4792

RD( .SKIS IliA -.lSl1 RCS-1.51E7 FAU .00105

IrDi[ •.llCM_ FRA -.1471 FC3-5.0195 BSP 5741

DOE .9581 liRA .5914 BC$ 1.5428 FSP -10e4

• |STANCE 30S.420

LOt. 359.55 VL 87.715 GAL -8.58 AZL 85.15 HCA 141.05 SNA 135.08 ECC .19234 INC 4.8192 Vl 89.182

LOP 140.70 VP 58.5•8 GAP .•§ AZP 95.78 TAL ••0.49 TAP 1.55 RCA 107.48 APO 158.87 V• 35.255

GP -49.99 ZAL 157.14 ZAP 91.57 ET• 5S5.82 ZAE 188.19 ETE •51.•5 ZAC 49.97 ETC 253.89 CLP -92.45

DLA 14.•5 RAL ••0.59 RAD •§•7.9 V_L l•.O•S PTH 2.15 VHP 4.594 OPA -10.17 RAP 195.85 ECC 1.3824

L-I TIM( |NJ LAT |NJ LONG |NJ fit ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ E LONG
8730.11 -87.85 78.74 •9.•1 95.54 D 45 59 2150.1 -21.88 68.•5

4414.94 •.•• 184.05 82.79 62.47 17 • 52 3814.9 3.18 177.55

• 441._8 -29.•1 S§.38 89.45 98.17 2 10 12 184•.0 -•7,9• 4t.00
4178.51 8.18 IIS.N 82.14 81.13 18 15 5• 3578.3 4.21 159.58

• 17t.$4 -5E.77 $4._0 88.85 100.51 3 51 49 157E,5 -51.D0 •5.53

40L*0.51 11.82 152.15 80.E8 57.50 19 5 41 $420.5 1.86 145.77
MID-COURSE EXECUTION ACCURACT ORB|T DETERMINATION ACCURACY

8GT 1_61.7 8G8q 1459.1 843 340.• ST 921.6 SR 705.• 8S 1047.0
RRT .84170 •El r .8729 RTF .8916 CRT .9818 CRS -.9988 CST -.9008

SCAS 2009.5 RL_ .1450 R15 .9870 LSA 1556.8 NSA 138.1 $$A 13.•

SG1 11142.1 _ 515.8 THA 46.80 EL1 1157.5 EL• 86.1 ALF 57.34

LAUNCH DATE SEP •3 1970 FLIGHT TIME 108.00 ARRIVAL DATE JAN 9 1971

H_LIO(ENTRIC CONIC

RL 190.11 LAL -.00

RP 107.50 LAP 5.14

RC 87.241 GL 31.51

PLAN[TOCENT_ 1C CONIC

C5 t8.1H Vt8L 4.918

LNCH AZNTH LNCH TIME

90.00 83 41 34
90.00 18 20 _0

SOD.DO 1 18 34
1DO.D0 17 3£ $

110.OO • 44 27

110.00 ll 18 45

DIFFERENTIAL COIMI£CTiON_

TD( .9314 1lEA -._140 TC5 -.9311 BAU .5091

• DE .ll_4 _lA -.1048 NCS-I.L_H;7 FAU .07418

IrDE •.1857 FRA -.1347 FC3-2.ISSl Blip •305

BO( 1.14_0 _A .5_lODC5 1.5745 PI_P -100_

DISTANCE 511.753

LOL 359.59 VL 27.748 GAL -8.21 AZL 4_.SE NCA 144.28 •HA 152.94 ECC .19175 INC 5.3790 Vl 29.682

LOP 145.95 VP 34.352 GAP .•8 AZP 94.37 TAL 819.95 TAP 4.25 RCA 107.45 APO 158.42 V• 55.•53

GP -52.21 ZAL 13§.00 ZAP 94.61 ET• $40.17 ZN[ 125.26 ETE 246.84 ZAC 47.52 ETC 252.8t CLP -97.87

DLA 17.04 RAL 21.07 RAD 8588.0 VI[L 1£.085 PTH •.18 VHP 4.793 DPA -81.45 RAP 190.69 ECC 1.5980

L-| TIME |NJ LAT INJ LONG |NJ fiT AEC |NJ AZNTH |NJ TIME PO CST TIN INJ • LAT INJ • LONG

E8_1.44 -28.25 •3.34 !)2.08 0E.05 24 28 37 •2•1.5 -27.17 74.77

4345.2• 4.85 170.94) 85,38 62.04 17 52 55 5745.3 .87 175.54

2527.80 -29.72 81.11) 92.1K) 93.59 I 58 4• 19£7.• -28.93 58.98

411E.35 5,94 182.3¢) 84.65 60.65 18 40 56 551E.5 1.96 155.75
!148.84 -$3.55 59.05 !)t.49 97.05 5 25 55 1M4.7 -58.20 30.97

3tNI4.08 0.21 149.21 81.•5 98.94 t9 24 51 33_.1 4.60 148.90

NID-C(XJIR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCUI_ACY

$GT 1§90.2 8DR 147_.2 •G5 515.8 •T 1107.• SIR 770.E 38 1055.3

RRT .80_4 RRF .0790 RTF .9115 CRT .9895 CR3 -.9994 CST -.9852

2167.1 R25 .1925 R15 .9486 LSA 1707.1NSA 158.E SSA 12.3

$61 E104.5 lk_2 517.0 THA 48.51 EL1 1545.9 EL• 91.5 ALF 54.71
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE IMEP E] 1970 FLIGHT TIME l&O.O0 ARRIVAL DATE JAN 11 1971

HELIOCENTRIC CONIC DI$TANCE 310.0§7

RL 150.11LAL -.00 LOL ]S9.SS VL 87.783 GAL -9.09 AZL N.Ot NCA 147.$1 3441 15E.77 ECC .19119 Vl £9.48E

RP 10Y.51 LAP 3.81 LOP 147.80 VP _J.SSt GAP 1.10 AZP SS.OS TAL 811.$3 TAP S.84 RCA 107.38 VE $$.£49

RC D9.SOe GL 34.45 GP -S4.SS ZAL 1]8.$9 ZAP 97.59 [T] 344.50 ZAI[ 110.19 [TE 242.77 ZAC 44.99 CLP-IO].lS
PLAHETOCENTRIC CONIC

C_ 85.509 Vt]L S.OS1DLA 19.49 RAL U5.81RAD 9598.0 VIEL lS.IZ0 PTH £.17 VHP S.OS2 DPA -82.27 RAP 185.43 ECC 1.4199

LNCH AZNTH LNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT AK ZNJ AZNTN ZNJ TIRE leo CET TIN ZNJ E LAT ZNJ E LONG
90.00 E] E] _H) LqleO.IH) -IHl,l_ 91.33 N.87 98.05 84 IE 813 R]SO.O -ZO.Z] _.99

SO.O0 10 53 St 4_0.91 t.O0 179.38 te.lO 81.79 18 4 tt _30.9 -t.79 1¢_.7S

100.00 1 1 7 t188.34 -N.99 IH).18 N.91 89.45 1 44 SS I_t.4 -tD.tkl 00.]9

100.00 18 t 19 4037.79 $.43 180.19 87.80 30.t9 19 9 37 3497.8 -.SS 191.19

110.00 t ]$ 40 t]52.SS -14.04 49.90 RS.tO 03.1S 3 14 33 1738.i -33.£4 37.JS
110.00 19 44 19 _104.39 9.99 146.0_ 9|.91 19.41 19 49 I_ 3_94.4 t. St 139.70

INC S.STSS

APO 198.15

ETC t|1.73

DIFFERENTIAl. CCI_ECTIQN8 NI_ EXECUTION ACCURACY Cit91T DETERNINATION ACCURACT

TOE 1.1441 _tA -.SOil TCS-t.neS9 BAU .$359 8GT 1805.7 8m L4el.t 863 187.£ ST 1315.7 JR 817.8 $8 tOSS.t

ND[ .7988 NIA -.OS_J RC_-1.1955 FAU .OGe_J NRT .Ol_J NNF .JffJd NTF .J_d9 CRT .990_ CRS -.J_J CST -.BOOt

FO_ t.t_JS FRA -.0101 FC_-t.84N W NEt N N.J B .ties R13 .8894 LSA 1879.9 NEA 139.9 5SA 10.9

BO_ I.SN IRA .5917 BC3 t.SYtt FEP -SZS 8491 I_q_.l 8GO S18.9 THA 38.31 ELI 1991.4 (L_ 98.t ALF 31.07

LAUNCH DATE 8EP 93 1970 FLISHT TINE 111.00 ARRIVAL DATE JAN 13 1971

N[LIOC[NTNIC C_NIC DISTANCE 394.331

RL tSO.tt LAL -.00 L_L )S9.|S VL t_.ltY l_L -7.88 AZL 8_.31 HCA 190.73 SNA 1_.57 ECC .19071 INC 9._079 Vl _J._Et

RP tOT.St LAP 3._J _ 1_0.49 Vff 38.303 GAP 1._0 AZP H.84 TAL 119.63 TAP 9.39 RCA 107.t9 APO 137.84 Vt 35.149
RC R1.779 GL 37.1_ DIP -SY.Ot ZAL 1L_.lkl ZAP IH).tS LrT9 ]._Ht.S9 ZA[ 119.134 [T r t_Ml.97 ZAC 41.31 ETC tS0.44 CLP-X08.3 s*

PI.AM[TOCEN11_ 1C CONIC

C3 17.571 Iq4L S.I_J8 DLA tt.lS PAL ttS.05 tMO 6990.1 V[L 1£.199 PTH 8.13 Vt4P S.M DPA -03.17

LN(H A_eTH LNCH TINE L-I TIME INJ LAT INJ LGNG INJ RT ARC |NJ AZNTH INJ TINE PO CST TIN

_0.00 t_ 0 SO _.88 -87.Se 101.04 101._8 OS.tt 13 51 14 _A_d.O

90.00 ST 53 ]0 4|92.90 -1.19 'ttHI.9_ 1_.77 88.72 18 48 51 3191.9

100.00 O 41 19 1790.4_ -L5.49 79.8_ t01.51 84.72 I 17 10 tlSO.S

tO0.O0 19 _8 S7 3q_JO.84 .48 153.40 91.84 _0.11 19 44 48 3390.9

110.00 t I_ ]0 IP.459.111 -34.19 14.$1 101.91 99.47 3 3 4 1933.9

110.00 19 _4 14J 3859.84 4.47 141._ 80.33 S9.08 tO 18 19 5_39.9

DI_iAI. C._MI_CTIQI_ NID-COUm_ EXECUTION ACCURACY

TO( S._HmO 11L4 -.SY9S TC_'-S.OTS3 BAU .1588 9GT 80_0.J MII 14-11_.9 liD3 159.5
• 79_10 _ .0219 _1.0_7_ FAU .09788 NRT ._ Rll r .9797 ItTI r .9_49

FOE t.01_07 IrllA .l_l_J FC_'t.8101 ill_ T_13 IK4 8479.3 _ .1713 R11 .9497

DO[ 1.0000 IIA .STYLI9 11¢5 t.SI*II_ FEP -033 891 841|t.0 _ S11.4 THA 34.36

RAP 179.89 ECC 1.4305

INJ t LAT INJ t LONG

-18.91 9_.49

-4.99 l13.tl

-99.88 N.4S

-3.50 140.87

-33.DD 43.97
-.01 131.31

ORBIT D_T[RNINATION ACCURACY

ST 1549.1 _R 971.3 $S 1099.9

CRT .9004 CRS -.99J9 CST -.SJOS

LSA L_lO.O N_A 141.7 99A 9.3

EL1 1771.S ELI 109.5 ALF _9.88

LAUNCH DATE IM[P t3 1970

HELIOCENTRIC CONIC

RL 1S0.11 LAt. -.00

RP lOT.S] tap 3.]1

RC 94.099 GL 41.18

PLAHETOCIrNT9 | C CONIC

C3 $0.099 VtCL S.48R

LNCH AZNTH LNCH TINt

9O.OO I_ tS 40
90.00 tO t? !0

1DO.DO O 13 $4

100.00 19 tS 41

ILO.O0 t 9

110.00 19 SO 88

FLIGHT TIN( 114.00

OIITANC[ $30.S79

LOL 3S9.|S VL 17.887 GAL -7.8] AZL ]8.44 NCA
LOP 193.71 VP 30.tim GAP 1.88 AZP 1_.80 TAL

GP -59.75 ZAL 113.77 ZAP 101.S3 ET3 $|M.]Y ZAE

lS].95 ImA
817.94 TAP

115.$9 [TE

ARRIVAL DATE JAN IS 1971

191.3] ECC .19029 INC 7.1590 Vl 89.989

11.0| RCA 107.17 APO 157.$4 V8 39.£40

835.31 ZAC 39.44 ETC t49.99 CLP-|13.4E

DLA 8S.O4 RA_ tt9.]S RAD 3588.t VI_L lt.509 PTH t.St VHP

Lot TIM[ INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIN[

3848.89 -81.49 111.IHI 10_.00 77.85 85 19 4_
4080.33 -S.41 191.49 INI.3S II.ll Ii 54 _0

8909.88 -IT.IS 99.S3 103,$9 7l.fl 1 _ 20

_141.9S -3.80 147,43 97.1] 90.1_ _0 _ 44

t$80.41 -]3.S_ _4.D_ 107._ lE.II 8 48 11

3794.19 1.$9 180.80 J4.15 $5.8§ tO $3 1_
DIFFI[RENTI/d. CGmtECTIGN8 NID-COUiR_ EXECUTION ACCURACY

TO( 1.7199 TRA -.$449 TC_-l.0771 BAU .SYSO 8GT _J.O IJ_ 1571_.7 84;3 L_4.4

RIDE .8000 RRA .0070 RC3 -.IMtO FAU .04887 lit .89_4 _ .I3757 RTF .9409

FOE 1.8874 IrRA .lLqt FC3-1.40_0 BEP 7930 ICAI Lql_J.O R_3 .1840 R13 .8893

ROE 1.980_ lIRA .SSSt K3 1.4510 FEP -719 SGI _975.1 89_ 584.7 THA 30.87

FLIGHT TIN[ 113.00LAUNCH DATE 5[P t3 2.1)70

HELIOCI:NTlUC C._NIC DIITANC_ ]80.788

I_ 1110.11 L4L. -.00 L.(X. 380.SS VL L_r.933 GAL -7.88 AZL 01.34 HCA 157.17 $414A

RIP 107.SS LAP 3.31 LOP lED.IS VP 80.tSS GAP t.lS AZP S7.88 TAL 817.03 TAP

5.818 DPA -_4.14 RAP 173.78 ECC 1.4949

PO CST TIN INJ _ LAT INJ 8 LONG

_M8.3 -89.99 109.35

$430.S -9.10 1SS.TS

_309.0 -89.19 90.95

3841.9 -7.14 140.85

1911.4 -34.14 $4.93

3114.8 -Z.DI 138.39

GRDIT DETEI_41NATION ACCURACY

ST 1804.4 84_ 900.0 98 1049.8

CRT .9990 C.R5 -.9998 CST -.9981

LSA L_Z99.9 N_A 146.3 SSA 7.8

EL1 8013.1 ELI 114.7 ALF 8e.37

GP -tML77 ZAL 113.33 ZAP 10_.M LrT3 588.R8 ZAI[ 109.91 IrTERC _.5_ GL 44.94

PL_I(TOCDIlt IC CONIC

C3 34.090 VNL S.8_J
INCH AZNTH I.l_N TINE

_0.00 11 I 80

00.00 tO 13 91

100.00 IrJ IL_ 41

lo0.O0 _0 54 lS

110.00 t 48 I_

110.00 8O IS II

ARRIVAL DATE JAN 17 1971

13_.1£ ECC .19993 INC 0.9991 Vl _.908

14.19 RCA 107.03 APO 157.11 V8 35.835

131.57 ZAC 80.89 [TC 141.90 CLP-118.91

DLA tE.1l RAL I_11.13 RND 3511.3 VEL 1_.497 PTN t.t9 WIP 9.398 OPA -03.11

L-I TINE INJ LAT INJ LONG INJ RT ARC INJ AZNTfl INJ TINt PO CST TIN

5N._ -19.33 180._ 109.N M.03 _ 1 47 tl_lO.D

3749.S7 -14.09 149.13 107.37 15.19 11 15 47 3149,6

5131.70 -84.03 109.13 111.$4 71.88 84 15 57 t131.7

80Y9.93 -9.93 180.80 t04.59 31.t7 11 3S 34 S070.9
IF_DI.91 -31.1_ 75.80 114.01 7l.tl t t7 34 tlOl.i

3911_J.49 -1.99 13S.l_l 100.41 Si.88 tl ]7 18 3073.S
Ol;YlllXT I AI. C4111CTICll

1'0[ 11'.1077 YllA -.411_ T¢_-I.I_NM IAU .Sill

II .1111 Ill .1111 IK1 -.15Yl FkU .Oi41Y_l

FIX t._OY4 FRA .SOOt IrC3-1.0_09 BeP 8_04

liD[ t.tlll IIA .SL_Je BC_ 1.3018 Flip -938

NID-COUNE_CUTION ACCURACY

8GT 84_.OliGN l_lJ_.S 84;3 191.9

NRT .81_4 NNF .9713 RTF .9477

SG1 8784.0 _ SSO.9 THA _.Dt

RAP IGG._ ECC 1.5604

INJ t LAT INJ 8 LON;

-11.15 110.99

-17.89 130.14

-t9.31 97.08

-lt.40 131.1£

-33.10 ¢1¢1.70

-9.39 187.$9

CO'IT DI[TE]_INATION ACCURACY

ST t079.4 _R 879.0 88 1_3.9

CRT .9988 CIt) -._!H33 CST -.0935

LSA 8471.5 N_A 147.8 9SA 9.9

EL1 L_SI.S ELI 120.9 ALF 8£.78
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE $EP 13 lITO FL|GHT TIN[ 118.DD ARRIVAL DATE JAN 19 ll71

iM[LZOCENTRIC CONIC DISTANCE 342.181

RL 150.11 LAL -.DO LOt. 351.55 VL IT.GOD GAL -7.SE AZL 7t.I1 HCA 140.37 SMA 131.87 ECC .1896D INCID.OED7 Vl 29.682

RP 107.57 LAP 3.37 LOP IlO.ED VP $I.ZI4 GAP l.tl AZP 68.51 TAL III.IZ TAP 11.49 RCA 106.86 APO 154.D7 VZ 35.2£R

RC 18.684 GL 4D.07 GP -64.81 ZAL 11t.58 ZAP 103.10 ITS 322.15 Z/dE lOS.iT ET[ 227.37 ZAC 31.68 £TC 244.10 CLP-124.ZD

PLANETQC[NTRIC CONIC

C$ 40.254 VHL D.345 DLA 31.53 RAL 234.41 RAD I§U.5 V[L 12.713 PTH 2.31 VHP 7.162 DPA -45.95 RAP 158.23 ECC 1.6625

LNCH AZMTH LNCH TIN[ L-| T|14[ |NJ LAT |NJ LONG |NJ RT A$C |NJ AZNTH |NJ T|IE PO C$T TEN |NJ Z LAT |NJ 2 LONG

75.$R 18 54 48 4075.41 -11.i8 171.78 115.19 RE.IS 20 4 43 3475.5 -20,19 164.59

104.44 2l 44 34 3344.51 -11.S7 117.71 115.18 62.84 23 40 19 2744.5 -2D.18 110.54

7S.Sl 11 SI 49 4075.41 -11.18 171.71 115.18 $8.85 80 4 43 3475.5 -20.19 184.$9

104.48 22 44 34 $344.$1 -1E.IT 117.71 115.18 SE.IM 23 40 19 8744.5 -2D.18 110.54

110.OQ 1 5 $8 1918.95 -27.3D 90.30 120.35 Q8.58 1 54 11 2318.9 -29.D9 82.11

I10.00 81 31 5t 554D.01 -8.81 187.30 109.18 58.39 28 38 5 8849.0 -10.99 120.94

DIFFERENTIAL _II[CT|ON9 M|D-COUIRIE [XI[CUT|OI ACCURACY ORBIT DETERMINATION ACCURACY

2.1875 TItA -.3945 TC$ -.9307 BAU .5954 _GT 8883.8 8CAt 1141.8 843 158.8 ST 8378.4 SIR 805.0 $S 9D6.5

RD_ .8949 RRA .8974 RC3 -.5980 FAU .03185 RRT .88S| RRIr .9588 RTF .9535 CRT .9854 CRS -.9977 CST -.9946

Ir_ 1.7101 FRA .257E FC3 -.6871 BSP 8749 _ 8917.8 RL_ .1878 R13 .9703 LSA 8695.4 MSA 152.3 SSA 5.4

llO[ t.7728 liRA .4838 8C3 1.10(,5 FSP -535 SGI 8887.8 _ 557.8 THA 21.08 EL1 8505.7 EL2 129.9 ALF 18.51

FLIGHT TINE 120.00LAUNCH DATE 9[P 23 1970 ARRIVAL DATE JAN 21 1971

HELIOCENTRIC CONIC DI8TANCE 349.106

RL 150.11 LAL -.00 LOL 359.55 VL 87.588 GAL -7.35 AZL 77.85 HCA 163.55 8MA 131.60 ECC .18930 INC12.0539 Vl L'9.862
RP 107.59 LAP 5.59 LOP 183.45 VP 38.181 GAP E.8S AZP 101.57 TAL 815.18 TAP 18.71 RCA 106.89 APO 156.51 V2 35.222

RC 100.910 GL 55.45 GP -70.15 ZAL 115.38 ZAP 102.85 _78 514.37 ZA_ 101.58 ETE L_1.83 ZAC 88.54 ETC 839.85 CLP-130.91

PLAII4[TOCI:NTRIC CONIC
C3 SO.S01 tR4L 7.108 DLA 34.99 RAL L_8.88 LAD 8586.8 V[L 13.110 PTH 8.38 V14P 8.858 DPA -98.37 RAP 148.02 ECC 1.8311

LN04 AzwIrH LNCH TIN[ L-I TIR INJ LAT INJ L_NG INJ RT ARC INJ AZNTH INJ TIN[ PO CET TIN INJ 2 LAT INJ 2 LONG

M.S3 18 17 33 4111.11 -18.3t 181.48 183.49 5D.83 18 39 2 3688.9 -_0.39 179.65

111.47 E3 44 11 _Lql4.9S -18.34 111._ 183.48 38.88 84 38 37 Li_E5.O -20.39 104.52

M.S5 18 27 38 48t4.1_ -18.34J 188.49 183.49 58.85 18 39 2 34488.9 -20.39 179.63

111_47 25 44 18 3114.93 -18.34 111.311 125.48 58.62 84 38 37 L_185.0 -20.38 104.52
68.33 18 87 33 4ZEMI._ -18.38 188.49 123.48 38.83 19 39 2 3848.9 -80.39 179.63

111.47 L_ 44 18 3£84.93 -18.34 111.38 IL_.48 38.88 24 38 37 _5.0 -80.38 104.52

DIF_TIAL C.aUlICTIONtl MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T_ 8.8_ TRA -._47 TC3 -.7833 BAU .3808 SET L_lO.O 8DR _.9 8G3 18D.5 ST 8890.9 SR 918.5 SS 964.2

FIDE .7303 RRA .4359 RC3 -.3_3 FAU .02373 RRT .7831 RRF .8138 RTF .99D4 CRT .9788 CR9 -.iDO0 CST -.9957

FOE 1.8711 FRA .3109 FC3 -.40_ Bike 9168 S_B 3034.0 P_3 .Z087 R13 .9712 LEA 2820.3 NSA 158.1 SEA 4.3
ROE 9.4184 BRA .41M_ 8C5 .8a08 FIMP -437 &G1 3004.7 $42 548.7 THA 14.68 EL1 2757.5 EL2 139.8 ALF 12.64

LAUI_H DATE 9EP 23 1970 FLIGHT TIN[ 122.00

HELIOCENTRIC CONIC

RL 150.11 LAL -.DO

RP 107.61 LAP 9.99

RC 105.198 GL 57.97

PLAN[TOC[NT81C CONIC

C$ 68.D75 Vl_L 8.305

LNCH AZMTH LNCH TIN[

11.99 18 16 43

117.01 0 33 59

18.99 18 19 43

117.01 O 35 36

18.99 18 18 49
117.01 O 99 58

DIFFERENTIAL CCIIR[CTION8

4.9E95 TRA .0141 TC3 -.3489 8AU .3338

ItDE .8333 llltA .5714 RC3 -.1877 FAU .01808
FOE 1.9779 FRA .$3U FC9 -._010 8SP 8599

80[ 4.9_05 MA .3845 BC3 .5788 FSP -347

ARRIVAL DATE JAN 25 1971

DISTANCE 355.195

LOt. $59.55 VL 27.583 GAL -7.18 AZL 75.08 HCA 163.71 SHA 151.52 ECC .18901 |NC14.9258 V1 29.682

LOP 169.70 YP 99.158 GAP 3.27 AZP 104.54 TAL 214.12 TAP 20.82 RCA 106.50 APO 156.14 V2 55.215

GP -74.31ZAL 110.78 ZAP 101.89 ITS 303.89 ZAE 96.54 ETE 213.36 ZAC 25.66 ETC 252.52 CLP-140.79

LAUNCH DATE W[P 29 1970

DLA 38.34 RAL 842.88 RAD 8589.3 VI[L 13.796 PTH 2.52 VHP 9.909 DPA -65.88 RAP 135.98 ECC 2.1551

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN[ PO EDT TIM INJ 2 LAT |NJ 2 LONG

4438.09 -14.78 1DE.DE 133.48 54.80 19 30 35 3832.1 -19.35 192.Ol

3833.77 -14.74 109.38 133.41 54.19 1 30 10 2953.8 -19.31 102,95

443E.09 -14.78 198.95 133.42 54.Z0 19 30 35 3832.1 -19.33 192.09

3853.77 -14.74 109.38 133.41 54.19 1 30 10 2653.8 -19.31 102.95

443t.09 -14.78 198.55 133.48 54.20 19 30 35 9832.1 -19.53 192.09

3839.77 -14.74 109.38 133.41 54.19 1_30 10 2653.8 -19.31 102.93

NID-COUI_$E EXECUTION ACCURACY ORBIT DETERHINATIOI ACCURACY

$GT 3118.9 8GR 881.7 843 102.0 ST 2962.9 SR 232.2 58 935.2

RRT .4_43 RRF .8181RTF .9702 CRT .7578 CRS -.8067 CST -.9D69

SGB 3180.8 RLr_ .Z030 R13 .9735 LEA 3130.3 NSA 165.6 SEA 3.2
841 3130.9 &C_ 557.9 THA 5.11 ELI 2988.1 ELI 151.5 ALF 3.59

HELIOCENTRIC CONIC

RL 130.11 LAL -.00

RP 107.84 LAP 5.39
RC 103.4tl GL 61.83

PLAN[TOCENTRIC CONIC
C9 101.1100 VHL 10.339

LNCH AZNTH LNCH TIME

38.91 18 18 41
121.011 I 18 31

38.91 18 19 48

121.0t I 18 38
59.91 18 1841

181.0t Ill 31

DIFF[R[NTIAL COm_CTiON8

TI_ 3.3448 TRA .7047 TC_ -.2894 BAU .4093

RD[-1._748 _A .31_ RC3 -.0_40 FALl .00858

FIDE 1.5_48 IrRA .40_ FC3 -.04_3 J_ 9988

BIDE: 5.7127 lIRA ,9111 8C3 .881d FSP -87D

FLIGHT TIME 184.00 ARRIVAL DATE JAN 25 1971

DISTANCE 381.810

LOL 338.33 VL 87.488 GAL -4.98 AZL 70.48 NCA 169.81 SMA 131.02 ECC .18867 1NC19.5192 Vl 29.662
LOP 11_._4 VP _8.118 GAP 3.58 AZP 10_.83 TAL 218.89 TAP 22.80 RCA 10_,30 APO 155.74 V2 55.207

G4P -79.88 ZAL 103.87 ZAP 100.13 [78 883.83 ZAE 90.44 ETE 1DG.37 ZAC 17.65 ETC 217.73 CLP-161.10

DLA 41.07 RAiL 848.38 RAD 8370.1V[L 15.108 PTH 8.72 VHP 18.823 DPA -83.70 RAP 122.80 ECC 2.7593

L-I TII_ INJ LAT INJ LONG INJ RT A_ INJ AZNTH ZNJ TINE PO CST TIM ZNJ 2 LAT INJ 2 LONG

45113.68 -11.43 80_.70 144.94 30.88 19 38 8 3984.0 -16.47 202.71

3111.01 -11.48 110.47 144.84 30.87 8 11 50 2898.1 -19.45 104.48

4_13.89 -11.43 _08.?0 144,944 50.88 19 38 6 3984.0 -19.47 202.71

_111.01 -11.42 110.47 144,t4 50.87 8 11 50 2698.1 -16.45 104.48

4883.99 -11.43 208.70 144.1_ 50._8 19 38 6 3984.0 -16.47 202.71

3L_8.0S -11.48 110.47 144,1kl 50.87 2 11 50 2898.1 -19.45 104.49
NID-COUREI[ EXECUTION ACCURACY OR81T DETERMINATION ACCURACY

8GT 3171.4 _ 876.7 $43 78.9 9T 3076.6 SIR 772.6 SS 932.5

RRT -.7311RRF -,8381RTF .9850 CRT -.9782 CRS .9827 CST -.9985

3890.4 R83 -.1810 R13 -.D786 LEA 3301.9 NSA 173.8 SEA 2.3

SG1 3241.3 842 566.3 THA 137.89 ELI 3168.0 EL2 162.9 ALF 166.19
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE 8EP E3 1870 FLIGHT TIME IEl.DO

IEL|OCENTRIC CONIC DISTANCE 31?.OllO

Rb 150.11 LAb -.00 LOi. $5D.55 VL 87.440 GAL -G.TZ AZL J2.04 HCA

RP 107.11 LAP 3.37 LOP 173.18 VP 3D.OJO GAP 3.DZ AZP 117.77 TAb

RC lO7.TtS GL D$.DD GP -80.94 ZAL 101.05 ZAP 97.71 [T$ 244.09 ZAE
PLAN[TOCENTlUC CONIC

C8 80e.lSt _4L 14.E18 OLA 41.D$ RAL 254.83 lAD 8571.1 V_L 17.985 PTH
LNCH AZNTH LNCH TIN[ L-I TIN[ |NJ I.AT

S7.lS tl 40 14 4714.08 -D.4|

1t8.31 1 47 SI 3311.3l -I.45

5?.ll 1l 40 14 4754.341 -D.4S

111.$1 1 47 $6 3399.3D -@,43

SY.8D 18 40 14 4714.341 -ti.45

111.81 1 47 S¢i $.11tl.08 -l.45

DIFFEIt[NT I AL COIUt[CTIOND

$.$817 TRA 1.7011 TC3 -.0415 BAU 4134

IID(-S.tlII lIRA -.40iS lC$ -.0190 FAU'-.OOOe4

FDE I.DD£3 FRA .5114 FC3 .0010 BDP 10178

DOE 1.0074 IRA 1.7553 BC3 .0457 FDP -_07

ARRIVAL DATE JAN |7 1971

17E.80 8NA 130.7E ECC .18DIS INCZT.DI18 Vl £D.88£

t11.74 TAP t4.55 RCA 106.lt APO 155.$2 V2 35.188

8E.2T ETE 159.73 ZAC 9.$0 ETC 100.41 CLP 148.48

LAUNCH DATE 8£P E3 1070

3.01VHP 17.IDE DPA -58.47 RAP I10.15 ECC 4.$£88

INJ lONG INJ RT AIC INJ AZMTH INJ TIDE PO CET TIN INJ 2 LAT INJ 2 LONG

215.18 157.ll 40.48 19 58 40 4114.4 -11.70 £09.87

114.91 157.10 48.48 8 44 35 8799.4 -11.89 109.££

813.18 157,61 48.48 19 SD 48 4114.4 -11.70 201.07

114.91 1S7.10 48.48 8 44 35 8799.4 -11.88 109.£2

815.N lST.II 48.48 19 58 48 4114.4 -11.7D _09.D7

114.91 137.10 48.48 8 44 35 8709.4 -II.ID 109.t8

NID-COUlUiI[ EXECUTION ACCURACY ORBIT DETERNINATION ACCIJRACY

8GT _O.9 8GR l_.l 883 D1.8 8T 9lID.4 M 1390.3 88 1013.7

RRT -.11410 Ill r -.IS13 RTF .IH)85 CRT -.DIDO CR8 .9930 CET-I .O00O

8_S 3_MI.S W -.lS04 RI3 -.0878 LSA 3390.0 NSA 189.7 8SA 1.8

SGI 33£3.3 IG! 537.6 THA 134.51 EL1 3835°4 ELl 141.4 ALF 132.44

tI[LIOCENTII IC CONIC

RL lS0.11 LAL -.IX)

lip 107.DD LAP 3.34

IK 110.041 64. IO.tl

PLAIGTOC[NTII I C CONIC

C3 393.11D VDL ll.DID

i.NCH AZNTH INCH TIDE

14.83 19 41 4

115.13 I 41 30

14.83 19 41 4
113.13 1 41 30

e4.83 19 41 4

113.15 I 41 I0

DIFTTNENTId_ C_m_CTION8

TD[ .lID TNA 1.0317 TC3 -.0107 BAU 1.18841

liD-IS.DOll IIRA-3.ITF4 IIC3 -.1119 FAU-.OIOlkl

9.0710 FIL4 .IStZ FC3 .O518 Blip 9787

DOGII.IUtOD limA 3.9303 K3 .1189 Flip -165

FLIGHT TIN[ 188.D0 AItRIVAL DATE JAN 19 1871

DISTANCE 378.510
L_L 359.55 VL 97.396 GAL -6.40 AZL 43.06 HCA

LOP 1_S.43 VII 31.040 GAP 5.94 AZP IN.IS TAL

GP -71.30 ZAL 9e.43 ZAP 94.87 [TS 103.41 ZAE

175.48 SNA 130.41 ECC .18899 INC4D.D411 Vl 89._12

810.19 TAP 85.11 RCA 11_i.03 APO 184.80 V2 35.189

18.D3 ETE 1£D.30 ZAC 8.37 ETC t39.01 CLP 105.34

DL4 37.17 RAL _1.83 RAD 6371.4 VEL 85.488 PTH 3.35 VHP 18.947 DPA -48.88 RAP 100.00 ECC D.&440

L-I TIN[ INJ LAT INJ _ INJ RT AIC INJ AZNTH INJ TIDE PO C$T TIM INJ I LAT 1NJ 2 LONG

4_7.55 -1.37 !18.G0 IN._ 58.88 20 59 39 4117.5 -6.10 206.D1

3103.93 -1.35 187.9t lJ0._d 51.8_ 8 41 54 _003.8 -8.1D 111.95

4717.35 -1.37 818._O 109.8_ 51.8J 20 39 39 4117.5 -S.lS Lq_.Sl

• lli_.13 -1.35 187.B1 1@tl.84 59.8t 8 41 34 _003.9 -6.18 111.D3

4_7.35 -1.37 818._0 l_.N 51.N _0 5D 51 4117.5 -G.18 lOb.iS

_103.93 -1.35 187.91 108.1M 38.1HJ 8 41 _J 3003.9 -D.ID 111.98

N|_ _J_CUTION ACCURACY _RBIT D[T[RNINATION ACCURACY

SGT SN.I 8_1 _q_.O 883 58.0 ST 818.0 M L_JDS.I IS 1313.l

RRT -.41_S g -.IH_4 RTF .5000 CRT -.6948 CRI .9990 CIT -.7113

I 3317.0E -.$018 R13 -.ll39 LSA 3173.6 N_A 1M.I IDA 1.7

SG1 3871,5 SG_ 511.7 THA 95.87 ELI 8S_D.i ELl 158.1 ALF 91._0

LAUNCH DATE 8EP 23 IlTO FLIGHT TIN[ 130.00

HELIQCENTRIC CONIC

RL 150.11LAL -.IX)

RP 101.78 LAP 3.30

NC 118.884 GL -43.18

PbANETOCEMTRIC CONIC

C31571.911 VHL 39.&47

LNCH AZNTH LNCH TIN[

17.10 5 94 83

131.1)O IS D3 _HD

87.10 3 14 13

III.H 15 33 31

97.10 S _4 13

138.D0 IS _3 _ID

DIFFERENTIAl, CGIUU[¢TiON8

6.4743 TRA .$0,$7 TC3 -.1001 BAU 4.3087

RD-11.6191 lIRA !.!145 RC3 .1111 FAU-.OT_88

F0[-3.041_ FlEA .14_ FC3 .0407 BEP 8_97

BO_14.171D BItA t.31_J BC3 .1079 F_P -lio

DISTANCE 383.4il

LOL 359.55 VL 87.350 GAL -T.1T AZL IYl.OD NCA 183.31 IDA

LOP 179.17 VP 37,DID GAP 5.12 AZP 1.98 TAL 818.09 TAP
GP 47.55 ZAL 94.t3 ZAP 93.91 ET3 150,51 ZA[ 52.13 ETE

ARRIVAL DATE JAN 31 1871

LAUNCH DATE _EP 13 1970

130.10 ECC .19718 INC88.0834 Vl 29.482

35.40 RCA 104.44 APO 155.75 V2 35.179

259.85ZAC 124.87 ETC 273.90 CLP 95.88

DLA -08.36 RAL 858.57 DAD 1573.8 V_L 41.148 PTH 3.57 VHP 51.855 DPA 71.96 RAP 84.00 ECC28.8807

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 8 LAT INJ 2 LONG

_441._0 °1.44 71.24 119.19 1§3.35 8 3 S 1841,8 5.88 73.44

713.01 -1.43 t90.75 1@l.81 158.35 15 45 33 113.8 5.80 287.85

8_11.D0 -1.44 71.84 |1_,10 131.35 8 5 5 1841.8 5.89 73.44

713.81 -1.43 _90.73 1N.81 131.35 15 45 33 113.0 5.80 287.05

1441.10 -1.44 71,14 ID1,1t 131.35 G 5 5 1841.0 5.89 73.44

713.81 -1.43 L_0.75 lj0.81 15t.35 15 45 33 113.8 5.80 287.95

NID-COURSI[ EXECUTION ACCURACY ORglT DETERMINATION ACCURACY

IGT 1841.8 8GR 141_.5 _3 50.1 ST 937.5 SiR 1830.$ SS lS_9._

RIIT -.8844 IIRF .9993 RTF -.DTBD CRT -.9817 CRS-I.0000 CST .9818

SGB 8739.3 I1_ -.1018 R13 .9943 LSA 11148.2 NSA 118.7 88A 2.4
SG1 8700.4 _ 597.5 THA 115,08 EL1 _58.5 EL2 159.5 ALF 118.75

FLIGHT TIN[ 131.00 ARRIVAL DATE FEB 2 1971

DISTANCE MT.DlO

LOt. 359.55 VL 87._134 GAL -6.57 AZL 134.8_, HCA 184.67 SI4A

LOP 1D_.SK) VP 37.DSG GAP 5.30 AZP 45.85 TAL 909.79 TAP

64P 71.15 ZAL INI.D4 ZAP H.8,4 [TD 108._ ZAE 77.10 ETE

129.77 ECC .19318 INC44.2411 Vl 89.112

34.39 RCA 1134.70 APO 154.84 V2 35.169

848.78 ZAC 148.87 ETC 208.70 CLP 111._3

HELIOCEN111C CONIC

RL |90.11 LAL -.00

lip 107.73 LAP 3.El

RC 114.199 _L -_0.79

F_.ANETC_ENTRIC CGNIC

C3 470.pee VHL I1.M1

U¢CH AZNTH LNCH TIN[

9.98 I St 13

170.01 13 It _!

l.Dt 1 St 13

tYO.OI 13 19 N

9.91 1 38 13
IT0.08 13 It l

D I Flr[m[NT I AL _mmlCTlON I

TD[ 1.0071 111A .II_S TC3 -.0445 BAU 1,ON31

ND-IO.81_J N_A -.1411t RC3 .1_ FAU-.01089

FD[-|.£IIO FRA -.1_17 FC3 .0_31 BIP 10954

lib[SO.iS01 IIA 1.0083 BC3 .1785 FSP -184

DLA -01.90 DML 114.L_ RAD 357_.5 VI[L _4.310 PTH 3.38 VHP 88.889 DPA 01.59 RAP 237.10 ECC 0.7381

L-I TIDE INJ LAT INJ _ INJ RT _ INJ AZI4TH INJ TIN[ PO CST TIM INJ l LAT INJ 2 LONG

1413.08 8.84 Ikl.l_ 18_.84 171.87 8 38 87 1813.4 10.74 83.88

411.81 8.84 181.91 183.07 171.87 13 _ 44 11.8 10.75 880.38

£413.08 8.t4 14,10 ILQ.IJd 171.97 8 39 87 1813.4 10.74 83.38

111.81 8.84 981.91 1LQ.D7 171.87 13 _ 44 11.8 10.75 2_D.30
t413.08 8.84 84.80 U_.IM 171.87 8 38 87 1813.4 10.74 83.30

111.81 8.1M 881.81 18_.87 171.87 13 _ 44 11.8 10.75 280.39

NID-COURIM[[X[CUTION ACCURACY ORBIT DETENNINATION ACCURACY

8&T 737.0 _ 3411.1 3_3 37.3 ST 347.3 SR L_925.7 SS 144D.1

lll_T -.t117Rm r .I_NM_ RTF -.?G83 CRT -.90_0 CRS -.999G CST .8890

88_ 3550,7 RL_ -.1037 R13 .9941 LSA 3870.6 NSA 155.7 88A 1.5

381 3413.8 I88 4_4.1 THA 100.34 ELI 2949,5 ELl 149.1 ALF H.13
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE $EP 25 1970 FLIGHT TIN( 134.00 ARRIVAL DATE FEB 4 1971

HELIOCENTRIC CONIC

RL 150.11 LAL -.DO

RP 107.71 LAP 5.20

RC 111.8T1GL -05.70

PLANETOCENTRIC CON|C

C5 175.130 VHL 15.234

LNCH AZNTH LNCH TIN(

lt.41 25 49 17

197.$4 11 $ 34

12.49 23 40 17

107.54 11 3 34

12.40 25 49 17

167.54 11 5 34

OISTANCE 305.002

LOL 3S9.SS VL 27.2§7 GAL -0.22 AZL 11S.07 HCA 187.31 3NA

LOP 196.14 VP 57.018 GAP S.SO AZP IM.28 TAL 205.11 TAP

GP 77.GO ZAL I00.75 ZAP 101.54 ET0 t15.75 ZAI[ 90.24 (T[

129.45 ECC .19119 INC25.9919 Vl 29.982

35.43 RCA 104.57 APO 154.55 VZ 55.158

197.58 ZAC 159.59 ETC 234.91 CLP 159.29

DLA -79.05 RAL 183.21 RAID 0§70.9 VEL 17.110 PTH 2.04 VHP 17.498 DPA 67.90 RAP 249.82 Ecc 5.9922

L-I TZl4_ ]NJ LAT |NJ LONG ZNJ RT ASC INJ AZNTH ZNJ T|N( PO CST T|M INJ 2 bAT INJ 2 LONG

tteT.S5 11.02 81.75 01.04 100.84 24 27 24 1407.5 18.84 00.54

STOO.ti 11.02 259.13 91.00 108.8d 12 59 54 5180.5 18.87 257.92

2187.53 11.02 01.75 01.04 100.84 24 27 24 1687.5 18.86 80.54

S780.20 11.02 259.15 01.N 108.04 12 30 54 5140.3 19.87 257.92

trOT.S5 11.02 01.75 91.04 100.84 24 27 24 1687.5 18.86 80.54

5780.20 11.02 259.15 91.00 188.84 12 39 54 5100.5 18.87 257.92

ORBIT DETERMINATION ACCURACY

ST 1577.0 8R 1047.2 $3 719.1

CRT .9450 CRS -.9455 C3T-l.ODOO

L3A 2012.7 N3A 303.4 3SA 1.5

EL1 1881.0 EL2 290.2 ALF 33.50

DIFIr(NENTIAL CQRI_CTION8
TDI[-3.IIM3 TRA -.9973 TC3 -.0548 BAU .IL_7

R0(-1.7445 RIIA-I.IO_9 RC5 -.0081 FAU .00909

FD[ -.15873 FltA -.304S FC3 -.0301 BIMP 11588

BOE 3.711141 BRA 1.41149 BC3 .0554 FSP -228

NID-COU|tlM[ EXECUTION ACCURACY

8GT tS84.8 8DR t984.4 803 70.3

RRT .N3| RRF ._r,l_l RTF .9990

SGB 3754.4 R_ -.1325 R15 .9902

$01 3720.1 802 SOQ.8 THA 44,32

LAUNCH DATE SEP 23 1970 FLIGHT TIN( 150.00 ARR|VAL DATE FEB 6 1971

NELIOCENTRIC CONIC

RL 150.11LAL -.IX)

NP 107,92 LAP 5.13

RC 114.1341GL -41.10

PL4UM[TOCENTRIC CCNIC

C3 O8.040 _ 9.427

LMCH AZNTH LNCH TIME

14.39 0 lS 53

133.39 11 9 55

13.35 O 15 55

143.39 11 9 35

19.39 O 15 55

143.55 11 9 IHi

DIFYl[RJ[NTIAL CGItI_CTIGNI

TD[-£.IH)5| 111A-1..40_9 TC3 -.4097 BAU .4053
• 0814 _ -.1433 RC3 .0213 FAU .01451

-.9439 IrmA -.5581 FC5 -.1589 OIke 11900

IK_ 2.7783 liRA 1.4112 9C5 .4072 Flip -291

DISTANCE 598.840

LOL 559.55 VL 27.Z09 GAL -5.84 AZL 107.76 HCA 190.50 _M_A 129.12 ECC .19201 |NC17.7436 Vl 29.342
LOP 139,37 VP 57.947 GAP 5.72 AZP 72.S0 TAL 200.00 TAP 54.98 RCA 1154.55 APO 155.91 V2 35.147

GP 75.44 ZAL 104.32 2AP 104.54 [T8 75.98 ZAE 98.38 (TE 150.90 ZAC 162.09 ETC 218.50 CLP-171.74

DLA -75.59 RM. 189.80 RAD 05941.7 VI[L 14.498 PTH 2.65 VHP 12.678 DPA 58.59 RAP 245.70 ECC 2.4324

L-I TIN| INJ LAT INJ LONG INJ RT A&C INJ AZMTH INJ T|N[ PO CST TIN INJ 2 LAT INJ 2 LONG

2149.05 19.S7 77.09 91.47 1M.47 O 51 41 1548.1 27.27 75.10

_84.35 19.50 250.59 01.49 164.47 12 45 49 _D94.3 27.27 250.60

2140.05 19.57 77.09 91.47 164.47 O 51 41 1548.1 27.27 75.10

5454.35 19,59 259.59 91.49 104.47 12 43 49 5054.5 27.27 253.30

2149.05 19.57 77.09 91.47 164.47 0 51 41 1543.1 27.27 75.10
51L_4.55 19.59 258.50 91,49 164.47 12 45 49 5054.5 27.27 253.60

NED-COIAUME FvlrCUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 5935.2 _ 540.7 SG5 90.5 ST 1920.2 SR 423.9 S$ 695.4

liT .1_15 _ .0471 RTF .9021 CRT -.9947 CRS .3014 CST -.9473

3873.1 2LHJ -.1790 R13 .9813 LSA 2048.1 NSA 515.1 SSA 2.3

_1 5357,1 062 S2T.O THA 1.82 EL1 1949.6 EL2 502.3 ALF 171.00

LAUNCH DATE 3EP 15 1970 FLIGHT TIN( 138.00 ARRIVAL DATE FEB 8 1971

H(LIOCENTR|C CONIC

RL 150.11 LAL -.OO

RP 107.33 LAP 5.OS

RE 181.408 GL -57.01

PLANI[TOC[NTRIC CONIC

C5 54.389 VI_L 7.54S

LNCH AZNTH LNCH T|N(
tO.?7 O 56 I_

159.03 11 55 7

RO.77 O 58 I_

199.25 11 55 7

_0.77 O 59

_59.23 11 35 7
DIFF[R[NTIAL CaHU[CT|OK3

TOE-2.4100 TRA-I.t910 TC3 -.8077 BAU .M06

ROE .9215 lIRA .0808 RC3 .1709 FAU .0_1_,2

IrOE-l.OeS7 FItA -._1,1_ FC5 -.3309 B_P 12552

BDE 2.58_4D MA 1,tlL_l 0C5 .8844 FSP -575

DISTANCE 404.729

LOL 5S9.55 VL 27.131 GAL -S.69 AZL 103.27 NCk 195.59 3HA 128.79 ECC .19217 INC15.2974 Vl 29.442

LOP 13_.90 VP 57.322 GAP 5.90 AZP 77.06 TAL 205.30 TAP 33.99 RCA 104.04 APO 155.54 V2 55.134

GP 97.13 ZAL 107.51 ZAP 111.43 [73 62.58 Z/dE 104.39 [T( 147.00 ZAC 160.50 "ETC 229.03 CLP-190.77

DLA -71.91 RAL 195.55 9AD 0509.0 V[L 13.203 PTH _.42 VHP 1D,160 DPA 50.58 RAP 244._2 ECC 1.9000

L-I T|N[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( POCST TIN INJ Z LAT INJ 2 LONG

20P.4.75 23.54 71.55 95.07 159.S$ 1 52 7 ]424.7 53.99 68.41

SS43.M 00.$4 EST,03 95.09 159.57 13 7 56 4948.6 54.00 254.08

8024.73 ti. S4 71.$5 95,87 159.58 1 52 7 1424.7 33.99 14.41

5549.84 10.54 257.05 95.89 t59.57 15 7 36 4948.6 54.00 254.09

_0_4.73 20.54 71.55 9S.07 159,58 I 52 7 1424.7 55.99 _8.41

9549.84 20.54 tST.O5 95.09 150.57 15 7 56 4943.6 34.00 254.09

NID-COUItG( [X[CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

8GT 390_.8 _ 700.0 SG5 114.5 ST 2097.0 SR 722.T 33 771.7

RRT -,74_0 RRIr -.IMI05 RTF .9074 CRT -.9255 CR8 .9778 C3T -.9842

_902.7 IU_ .21§9 R15 -.9720 LSA 2331.7 NSA 279.9 3SA 5.1

IM;1 3949.0 1_2 517.1 THA 171.24 EL1 2202.4 EL| 260.9 ALF 132.05

LAUNCH DATE _EP 23 1970 FLIGHT TIN| 140.00 NqRIVAL DATE FEB 10 1971

HELIOCENTRIC CONIC

RL 150.11 LAb -.00
RP 107.99 LAP t,INI

I1¢ 1_3.890 64_ -5£.49

PLAN[TOCENTR I C CGNIC

C3 58.O49 V_ 9.11'0

LJ4CH AZNTH LNCH TIN(

84.39 I 40 4

1S6.11 11 59 11

24.99 I 40 4

155.11 I1 59 11

24.19 I 40 4

195.11 11 59 11

DIIrlrI[N_NTIAL C.GIm_T_M

TD[-t.ISN 111A-1.11_5 TC_-1.4070 2AU .7_5

• 9779 llA .10_JR¢3 .320_ FAU .05131

Ir0(-1.1479 FRA -.31D9 FC5 -.7120 _ 12094
2.4199 MA 1.1591 BE5 1.4451 FSP -490

DISTANCE 410.647

LOL 559.55 VL 27.112 GAL -S.41AZL 100.45 t4CA 196.53 _I4A 128.46 ECC .19251 1NC10.4449 Vl 29.682
LOP 199.93 Vie 57,770 GAP 9,L_ AZP 79.91 TAIL 203.92 TAP 40.45 RCA 105.75 APO 155.19 VZ 55.124

GP 61.02 ZAL. 109.01ZAP 110.47 [T$ S0.10 ZA_ 109.12 ET[ 144.93 ZAC 153.57 ETC 257.41 CLP-150.92

DLA -(MI.2S flAL E05.57 RM) 95(M|.S _I[L 12.027 PTH 2.29 VHP 0.097 DPA 45.74 RAP 245.14 EEE 1.3205

L-X TIN| INJ LAT INJ _ INJ RT A$C INJ AZNTH INJ T|N[ PO CST TIM |NJ 2 LAT |NJ 2 LONG

19_._4 51.S0 &41+.M 99.41 154.24 2 12 7 152£.3 58.45 10.84

S4_.lr_ 31.51 2S4,1NI S_.45 1S4.24 15 30 _0 41_.9 58.84 250.84

19_.84 31.S0 04.84 99.41 154.24 2 12 7 1322.0 33.45 60.84

$4441._ 31.51 254.84 99.43 154.24 15 50 _0 4994.9 38.84 250.64
14_.44 51.50 04.9_ D9,41 154.24 2 12 7 15_2.8 38.85 80.84

S4tNI.9_ 31.51 254.84 fl.45 154.24 15 30 L_ 4844.9 39.84 250.84

NID-COU_I_ [X_CUTION ACCURACY ORBIT DET_U4INATION ACCURACY

8GT _NMI,5 8C_ 944.2 84;5 159.1 0T 2197,1 M 019.1 33 835.0

RRT -.IMS4 Rill r -.9504 RTF .9549 CRT -.9507 CR3 .9927 CST -.9844

868 4010.1RLQ .2dI.20 fl13 -.H33 LSA 2553.7 14SA 2§1.3 SSA 3.9

• ;1 4040.0 0G2 49?.3 THA 168.48 EL1 2400.0 EL2 225.5 ALF 1_0.73

1773



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH D&TE 8EP t3 1070

tEL 1QCENTR|C C_NIC

RL SM.tl LAL -.00

RP SOT.St LAP 8.04

RC 185.018 6L -48.01
PLaNETOCENTRI¢ CGNI¢

¢0 8O.OOl VNL S._SY

LNCN tENTH LNCN TIN•
• 0.04 • S0 Y

tlt.M 10 t0 O

80.M • t0 ?

t|t.M 10 tl 0
80.94 • tO ?

tSt.M St tO 0

FLIGHT TINt 14t.00 ARRIVAL DATE FED $£ 197|

DISTANCE 41i.$74

I.QL 951.99 VL tY.D01 rwAL -9.14 AZL lle.St NCA SlH).TD IMA IN.15 ECC 40809

LQP 199.OS VII 5Y.180 GAP 1.4? AZP 51.80 TAL t0_.55 TAP 4Z.t5 OCt 105.40

GP 5S.S? ZAL 11140 EAP itS.tO [TO SS.iHI N Sit.iS ETE 545.97 ZA¢ 15t.99

INC O.StOT Vt •1).!45

APO S$•.DS V£ 5S.tS£

ETC 045.9S CLP-I55.5e

DLA -U.70 OiL •SO.Or RiD DSOO.t VYJ. it.tit PTH •.tO VHP ?.Tit DPA S?.S4 RAP 141.55 ECC 1.4?41

L-| TIN( INJ LAY |NJ LONG |NJ NT AtC |NJ tENTH INJ TIN( PO C$T TIN INJ t LAT INJ • LONG

S_.80 54.Yt M.04 |0i.77 S4D.I_ t404t ttSO.5 41o44 5•.DS

SDtt.0T 54.Yg •91.41 tO|,?9 140.78 55 4D St 481t.S 41.49 147.94

t_.80 S4.1_ ]0.04 t0S.T? t40.Y9 • 44 44 ttlH).9 41,44 S•.t5

_t•.0? _._ tit.40 t0S._ 141.70 |5 40 tt 4Di•.t 41.45 147.59

ULIMJ.80 S4.Yt _J.04 IOS.77 $48._ 14144 St]1.5 41.44 9•.1$

Sdtt.OY M.1MJ tO.40 toS.ll t48.YO 55 40 St 40t•.t 4|,45 £47.91

01_1_ CONN(CTIONI
_g(-8.tOOJ T_-t.OM8 TCS-O.00tS BAU .150t

lie .Y090 IRA .0044 8_3 .44_ FAU .09005

_-t.tl _ -.t_ YC_t.tt01 W t_?

OOE 8.8444 IRA t.0084 BC] •.Otto fine -Sit

LAUNCH DATE IN[P 0] 5070

_ IOCIDWmIC CGNIC

riO.t• U_ -.00

O_ tOY.BY LAP 0.75

RC 180.tJl _ -49._

PL_TOCtNIIt IC CONIC

C_ I_.StO V_. 4.8O0

UAQ4 tENTH iNCH TIN(
94.80 • 58 98

147.tJ 10 S]•

98.1D • 58 I

SD?.t| 10 N •

98.0D I 98 98

14?.tO 18 Jg •

D|_|dL Cllt_TION8

?|N[-t.INill 1NIt *.qmlO TCJ-t.N BAU .8_04
• 0595 IRA .0504 _ .M80 FAU .04SOS

F1M-t.t804 FRA-.01OS FCS-t.MAI lip t988]

gO_ O.0YtS iRA .Dill 0¢] t.4440 flip -994

NID-CGLgttE _CUTION ACONLDCY GImlV D(TENNINATION A(CURACY

_T 40g_.t 848 _F4.] _ SDt.7 DT _•.0 01 _.S 81 044.0

-.lae4 IlliF -08010 RTF .His CRT -.8074 CRI .INND5 COT -.NI•

N 4|N.O B .N It] -.liST LSA 8099.1 NL4 L_JO.O NLt 4.1
8Gt 4141.9 861 471.0 11M 180.05 F_S tSt].5 Ell SD?.O ALF t41.$1

J_iGiDT TINt $44.00 AOR|VAL DATE FEB t4 117|

DIOTANCE d_t ._00

UO_ $S_.SS _ L_.OI$ _AL -4.07 _TL S7.O0 HCA tO_.l_ _AA

L_ fOf.tY V_ DY.IN G&P 6,111 AZP 85.41 TAL 101.11' TAP

GP 98._0 Z_ ttt.O_ Z&P 18_J.S4 [T0 94.80 Z_ 11].95 EYE

ltY.l_l [CC .t9590 INC 7.0144 Vt ES._lt

44.00 RCA 103.05 APO Sit.S4 VO SS.OSS

$46.80 ZAC t441,.•] ETC 147.1'0 CLP-sSS.St

4t._8 ISL trY.t• •DO i_17.0 V[L it.or! _ t.tS WDP ?.tit DPA 3•.tO I1_ t_t.it ECC t.9_06

L-S TiN( INJ 1.4T INJ L_JD_ INJ _T ddlC INJ AZNTH |NJ TIN( PO CIT TIN INJ • LAY INJ • L_NG

t_.S4 94.98 ]S.l_J |0_.4S 14].91 ) 98 tt tt94.5 4t.04 4S.tO

5575.N| ]0.98 •t0.84 10_.4] S4].S$ 54 4 43 41_r3.5 41.85 _14.tl

|YOO.g4 N.98 SS.I_I 10_.45 |45.St ] 98 98 5194.5 41.04 45.t9

|1_J70.98 M.98 £_O.Id tO_.4] t4].SS 14 4 4] 417_.] 4_.lS 144,11

tlle.l14 N.98 95._ |M.4| t45.95 ] 98 98 $S80.|1 4•.04 45.10

SITS.98 _J.98 •SO.t4 101.41 t45.51 t4 4 45 471-J.5 At.IS 844.tl

NI_ E_CUTION _CCUtACY CRBIT DETENNINATIC_ ACCURACY

01T 45474 Nil _.t _5 lOS.0 81" _.g _ 701.0 81 141.$
-.OYTO NNIr -.80Y| RTF .Id]£ QIT -.OPlt CIID .I100 CDT -.I141411

Mdl 4111.] E .IF/_ 1113 -,140] UlA 1190.0 NIA tll.O IM l.t

M 't 4t]1.7 _ A7.4 _ IM.4i ELl t+ll.t El.l_ 111.1 ALF IM.II

LAteEN OAT( _P t_ Sl?O

_(_10C[m111C CONIC

8_ tOO.IS LAL -.00

RC 110.1t? 6L -94.Y0

_IOCKM_III¢ CGI41C

¢5 10.414 _ 4.40_

uec_ _ kM¢_ TiN(

94.I1 ] IS 15

t49.4t tt 418 _J

• J.$i 5 05 15
149,41 18 41 IIJ

94.10 ] IS IS
149.4l tl 41 95

Fklrd4T TIN( S4l,O0 ARRIVAL DATE FEB 15 ltYl

|IITAK(Ati.4Sl

LC_ 5SO.St VL I_J.94] GAL -4._J AZL 94.0t NCA L_J.O_ 8NA

LQi; 00S.49 _. 5T.054 f_Af 0.80 AZ_ DA.O0 TNL IMI.TO TAP
r,P 45.80 ZAL ttl.t7 EAP S_I).S] [TI $$.99 IN[ 111.$0 [T[

117.41 [CC .114)9 INC 1.001t vt It.lit

4S.75 0CA 101.11 &PO S]t.t] Vl ]$.019

Ill.it ZA( 144.44 [TC liD.S5 CLP-III.II

OUi -ll,_i4 0kl. ltl,IM IL_ illY,l i(L Is,Ill B I.SO _ 4.157 DPA I?.94flAP •4t.49 ECC t.it95

L-1 TIN( 1NJ _A_ IMJ _ 1HJ RT AJC SNJ AZ147_ IMJ Title PO COT TIM |_J t LAT INJ I

SYOI.II 57.44 44,Y4 |04,71 iN,IS 5 S] 45 11011.9 45.15 57.15

$141.97 ]7.4S _l_.]] tO4.TO t94.98 14 t7 45 4T40.0 49.•4 141.41

t_.DHJ ]7.44 44.74 104.71 151,13 ] 55 45 1101.0 45.t5 57,11

5_411.97 57.45 t40.]) 204.7l 194.98 14 ST 4] 474l.l 4].t4 14t.49

111_1,01 57.44 44,74 104,71 194,1_ ] S5 4] 1100.1 4].E5 57,11

5540,5Y 57.45 t44._kt 104,7l 194,98 S4 l? 45 4T48.0 49.t4 141,49

Di_TIA_ CGNI_rIGN8 NI_-CGINtt_ _X_CUTION ACCURACY a_IT _TI_MINATION ACCURACY

T_-t.840t TRA -.8_9 T¢_-].|_D_J 8L_U .OM _T 4_m:15 _ _.] IH_] _O0.t 9T £475.1 811 744.7 15 I55.0

.STir OItA .011l RCD .9894 FAU .04Stl NET -.IS _ -._ liT1 r .Odl_ (:liT -.0754 _ .0900 CIT -._M4

Ir_-l,|011 _ -,t414 FC]-0,0t41 Slip SDOOI _ 4947,] I1_ ,liDS 0i] -,SLY] LIA •715,? _ IOS.O ilA- 7.4

1,11?O Ilia o059] IIC5 ],3440 FlIP -I?l JG| 4]YT,D 161 41.0,4 ?HA t4t,05 ILl tiTS.? ILl IS?.4 ALl r ll].97

LAUM(H DATE I_P 05 101_ IrLlilTT TIN( tDI,00 A_RIVAL DATE FED 10 1571

it:l. iO(l)IT•l¢ CCNIC DI0TMICE 454.990

IL SiS,St IJM. -.00 _ 994.95 It. 80.its GAl. -4.80 AZL _J.lS HCA t09.£5 IMAA 117.1] ECC

lip 108.01 LAP 1.911. _QP tO_.Tt VP ]7.94_J GAP ?,iS AZP 09.St TAL 194.80 TAP 47.51 NCA

RC Ill,ill? 6t. -_S.I_ rip 4t.84 ZAL Stt,M ZiP 113,|] ITS SE,77 Z.4[ S80.£7 IrTE IS0.1_ ZAC

__IC CaDIC

_J S0.11t VIDL 4.t01 01.3k -$D,40 PAL III,LVl _ D_47.Y VEL tl,791 PTH t,00 VINe S,50S DPA

t.1404 AZN_i4 t.NCH TUA_ L-X TIM( 1_J I.AT INJ LQIAG INJ OT _ SNJ AZI(TH INJ TIN( PO

4049 ] Sg $7 t_7.89 $Y.tO 80.4i_ •01.IS t_4.98 4 L'J 55
$94.84 tO O S SOS4.T_ ]7.01 844.80 tM,S5 t_4.tt t4 80 SI

40.11 ] $|1 S7 1M7._ 57._ M.I_I 104.15 S_14.1_ 4 I_ 39
1349,14 SS O ] SSl4,TO 5T.'OS 141.80 101,15 $54,t5 t4 !1 Sl

40,t0 5 i! 57 t4Hl?.80 57.110 94.113 SOD,l] l_4.1_ 4 13 5t

t94.04 tO 0 9 5_J4.T_ ]?.ll t44.80 t80,tl t_4.l$ _4 J_J S0

DIFFENENTIAL C_INKCYIO_ NID-CGUR_ E_CUTION ACCURACY

8&T 4_41.T 86N N_.9 845 tO0.O

ROT -.D0_ N(F +*.1_J89 OTF .D550

4411.D I1_ ._lHlO R1] -.O]tS
5it 4401.4 _ 401,l ?HA Ill,S?

19E-I.OANW TRA -.TOGS TC_-].O080 IktU .9410

leO• .40414 184 -.008_ _ .ODOr FAU .04_5

IrDE-S.OO_t IritA -.IM_T FC_-I.NIL_ Blip 1_D45

]1.79t5 MA .MS IIC5 5,0Sll F_ -Mr

• lOSt? INC l.t410 Vl LS.IIt

198.]t APO 1S1.9_ V8 ]9.074

141.05 ETC tSl._O CLP*I$9.51

98.IS NAP 148.95 ECC |.•??0

C_T TIN INJ | LAT INJ • LONG

tot?.5 4£.15 ]I.L_

4TS4,9 4£.94 •94.4?

|0_7.] 4•.D5 5t.tl

47_4.1 4•.04 194.47
10_7.5 4£.D$ 5|._£

4T54 .i 4• .04 894.47

G_JIT D_TI_JDINATION ACCURACY
ST t4tl.4 _ 9T9.7 95 TiO.S

CRT -,17|0 (318 .19t_ CST -.1117

LOt 1_0.7 14_A SOS.4 9L4 1.0
ILl tS01.O ELi t43.O ALF 114.11
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCN DATE 8EP 13 It?D

H(L |OCENTRI ¢ CONIC

RL liD,l| LAL -.00

RP 10•o0• LAP t,54

R¢ l_l,.llO GL -52.40
PLANETOCENTR | C ¢_11¢

C$ I4.D•I VHL 5.2T8

LNCH AZlITH INCH TINE
4S.SD 4 2S 44

151.41 15 R S5

45.1t 4 25 41

1_.41 15 • II

4S.SR 4 RS 43

1_.41 15 9 h

FLIGHT TIN[ l|O.00 ARRIVAL DATE FED ZD 1971

DIITANC[ 440._£2

LOL $49.55 VL El.ill GAL -3.99 AZL 94.44 HCA 212.44 8NA 1£6.81ECC .19514 INC 4.4397 Vl £9.482

LOP 111.92 VP 57.551 SAP ?.SO AZP N.IS TAL IM.2O TAP 4Ro£4 RCA tOt.t5 APO lS|.DD V£ 34.D41
GP 58.55 ZAL 110.25 ZAP 136,59 ETI El.OR ZAE 121.76 ETE IS2.5R ZAC l]l.OE ETC 254.19 CLP-IS7.41

DLA -It.iS RAL 255.21RAD I$1?.l VEL 11.172 PTH 2.05 VHP E.441 DPA 19.08 RAP 245.14 ECC I.E4IT

L-I TIN( INJ LAT |NJ L_NG |NJ NT ARC INJ AZNTH INJ TIRE PO CIT TIN INJ 2 LAT INJ £ LONG
1101.14 5T.tl 52.91 lOT.DR 150.51 4 52 51 1009.7 42.16 2S.10

IBL_.tl 57,t? 243.J5 lO?.JJ 150o50 14 5R 4R 472lo2 4t.S? R51.14
1109.t4 37.tl 58.91 107.12 150.31 4 32 35 1009.7 42.16 R5.10

35L_.R3 57,87 143.95 10?.16 150.50 14 58 4R 47£9.2 4R.17 £5D.14

1109.14 57,12 St.ll 107.11 130.51 4 St 33 1009.? 41.16 tS.lO
36L_.63 57.87 243.H 107.69 15D.30 14 58 46 4781.6 4t.17 85D.14

DIFFERENTIAL CaU_CTICNII

lrDE-1.3634 TRA -.$642 TC5-4.324R BAU .911_

RDE .424T _ -.0142 RCB .6709 FAU .04754

FOE -.SO01 FRA .OM$ FC5-8.T543 BDP 14150

B(_ 1.6801 MA .S6_7 1_5 4.3745 FDP -710

MID-COURW[ EX[CUTION ACCURACY ORBIT D[TERNINATION ACCURACY

IGT 4440.8 I_l 617o3 163 811.5 3T 8556°2 M 188.9 II 743.Z

RRT -,ITM RRF -.0413 RTF .1584 CRT -.1?71 CR5 ,tit? CIT -.9788

8Ga 4915.3 R_ .839t R13 -.R561 LEA 8§42.§ NIA 187.5 ERA 10.8
861 4469.0 8GZ 583,7 THA S?O.?S ELI 1433.5 EL2 129.4 ALF 115.54

LAUNCH DATE 8EP 85 1970 FLIGHT TIRE ISt.O0 ARRIVAL DATE FEB _ 1971

tREl. IOCENTRI C CGNIC

RL 150.11 LAL -.00

lip 101.15 LAP 8.14

RC lS?.01_ r_ -19.09

PLAI_TOCENTil I C CONIC

C3 15.144 VHL 5.RIM

INCH AZI4TH LJ¢CH TIM[
441.8• 4 34 S?

195.11 15 ll 43

El.DR 4 34 IT
155oll 15 18 43

4$.ll 4 $4 17

155.11 |1 12 41

DISTANCE 446.113

L_L 539.33 VL _S.$18 GAL -5._ AZL 65.63 HCA 213.M 814A

813.13 VP 57.4R0 GAP 7.76 AZP 1t.67 TAL 193.58 TAP

GP 63.£9 Z_ 109.33 ZAP 139.55 ET8 31.30 ZAE 1L_.98 ETE

lZ•.4R ECC .1918£ INC 3.•4TD Vl 811.t_

SO.64 RCA 101,S4 APO 151.48 V2 39,047

134.44 ZAC 155.58 ETC 2SS.47 CLP-138.92

DLA -S0.01 RAL DT.R7 RAD 6317.3 _b 11.t20 PTH 8.04 _4P 6._$1 DPA 13.68

L-I TIRE |NJ LAT INJ LONG |NJ RT A_ |NJ AZMTH |NJ T|NE PO C$T T|N
1_3.13 34.31 87.37 109.46 184.6S S 81 2 _HS§.t

35_.74 _.3D £43.33 109.46 1£$.84 14 47 53 4758.7

1_3.1D _.33 87.37 109.46 186.83 S 81 8 _3.2

3_8.74 _.38 £43.33 109.4R 18$._1 14 47 33 4738.7

13$5.16 _1.36 87,57 lOI.4l 121.63 5 81 2 9413.2

J531.74 N.3I _3._ 10_.46 1L_l.14 14 47 33 4738.7
Ol_IAL COR_CTIO_

TDE-1.441| T_A -.4721 TC3-3.ICqM BAU .9401

RDE .27i6 R_A -.0435 RC5 .2746 FJAJ .047§5

FDE -.711R FRA .1833 FCS-5.DIIR Blip 14451

IN_ 1.4IR? BRA .47111 IIC5 S.133l FEP -787

NlO-COkqlU_ [XECUTICN ACCURACY

86T 43_3.£ _ 7_J.I 863 88t.3

RNT -.8751 RRF -.0578 RTF .9501

4000.7 R85 ._130 R15 -.2553

5GI 4325.$ SG_ 5T_.1 THA 171.47

RAP P_4.52 ECC I.tE4S

|NJ t LAT INJ 8 LONG
41.07 19.4D

41.0D 137,47

41.07 19.49
41.OO 857.47

4!.07 IR.4D
41.08 837,47

ORBIT DETERN|NATION ACCURACY

8T L_$3,3 8R 3R3.7 55 47_.7

CRT -.9764 CR5 .S_S4 C$T -.9749

LSA _48R.0 NDA 18Oo8 85A 13.O

ELI 2331.3 EL2 111_$ ALE 161.81

LAUNCN DATE $EP E5 1970

H_LIOCENTRIC C_lC

RL ISQ.11 LAL -.00

RP 1M.I? LAP E.D9

R¢ 159.81t GL -IS.iT

PLANETOCENTRIC CONIC

C$ 18.147 V_L 5.SIS

UD_H AZNTH LNCH TIRE

S0.18 S 24 T

Ill.el 13 23 1$

lO.ll I 14 ?

119.88 15 22 1$

50.12 S 14 ?

189.88 15 8D 1l

FLIGHT TIN[ lS4.OO ARRIVAL DATE FED £4 1$7|

DISTANCE 431.285

LOL 3S$.§S VL t$.7$8 GAL -3.3$ AZL 65.34 H(A 210.85 IRA lti.ll [C¢ ,19845 INC $.5419 V! ElDeSt

LOP 218.54 VP 37,441 GAP l.Ol AZP I?,4D TAL ID).18 TAP 38.23 NCA lOl.18 AP_ 131.1l Vl 53.D54

GP It.S1 ZAL 107.74 ZAP 141.98 ET8 51.04 ZAE 123.52 ETE 136.20 EAC 155.07 ETC 2S$.S4 CLP-ISI.ll

OLA -47.50 RAL E4t.S7 RAD _S67.| VEL 11.577 PTH t.02 VHP 2.323 DPA 12.$3 RAP 24S.$T ECC 1.2081

L-I TIRE |NJ LAT |NJ LONG |NJ RT AIC |NJ A_NTH ]NJ TIRE PO CIT TIN |NJ 2 LAT INJ 8 LONG

1322.94 35.11 I_,Sl 131.33 185.ll S 49 26 IL_.3 5R.7l 14.27
3_42.S7 5§.62 _4S.fl 1_1°33 183.K 14 33 18 4742.$ 39.77 257,45

ISLe.S4 53,11 L_.51 111.55 125.81 S 49 29 _E.S 5R.7$ 14.2?

$_48.S7 3S.i_ £49.$9 111.3$ 123.80 14 SS II 4742.$ 59.77 297.49

13L_.$4 5S.61 81.51 111.3S 125.81 S 46 29 RL_.5 56.74 14.E?

3341.37 55.62 _4|.lHI 111.S_ 1_5.00 14 3§ IO 4742,t 5R,77 257.4S
DIFTTRENTIAL CCRRECTIOHS

T0|-1.5834 11A -.5t45 TC5-3.2336 |/_ .ltll
RD_ .5975 R_A -.039_ RC5 .4414 FAU .0471l

F1D( -.1149 FRA .2QD? FCS-5.L_RD B_ 14756

60£ 1.5•ST MA .5527 BC5 3.1952 F&P -?37

LAUNCH OAT[ _P tB 1270

MID-COURSE [X_CUTIOH ACCURACY NIT D[TBUIINATIC_ ACCURACY

8GT 42_9.S 8_ 753.8 865 L_4.4 IT t130.3 8R 349.8 $5 I00.?

RRT -.lllO W -.11_ RTF .6186 CRT -.6803 CR5 .19?T CIT -.•$81

i 4t87.6 _ .1111 RI5 -,i513 _SA _4.1 M_A 174.8 51A lS.S

861 4675.4 _G_ _4,5 THA 172.11 ELI 821l.1 [1_ 104.S ALF 114.01

_ELIOC[NT_ 1¢ (ONIC

R_ 1SQ.11 LAL -,00

ff 101.11 LAP l.tl

RC 141.439 GL -I_.03

PLANETOCENTR 1¢ C_NI¢

C9 11,918 _ 3.4S1

LNCH AZ_TH L_CH TIRE

35._0 3 95 33

111.?0 15 58 M

95._0 S 31 31_

111.?0 15 51 31

95.50 3 35 33

11to70 15 51 31

DI_iA_ /TiONI
TDI-I.IOlY T_A -.117t T¢3-l.14_0 IAU ._51

RD_ ._0_ IA -.O_ RC3 .l_57 FAU .04153
IrDE -.37R3 irRA ,1t04 FC3-5.6617 Blip 15051

ROE 1.2492 BRA .INS K5 4.1771 FSP -741

FLIGHT TIRE 153.00 ARRIVAL DATE FEB 2$ 1871

DISTANCE 4ST.t_t

LOL 536.53 _ _i.712 GAL -5.05 AZL II.lO H CA 8_.02 GHA 183.14 ECC .11978 INC 1.9010 Vl _9.•8£

LOP 111._4 VP 57,_95 GAP 1.17 AZP 17.84 TAL 19_.31 TAP $4,55 RCA 100.70 APO ISO.il Vt 55.Dt1

GP _0.2| ZAL 103.37 ZAP 144.56 [T8 50.19 Z_ 114.§2 ET[ 157.80 ZAC 131.Q4 ETC 837.47 CLP-160.24

DLA-4S.tO RAL _47.03 RAD 6367.5 V[L 11.345 PTH 8.01 _4p 6.583 OPA 9.76 RAP _4D.94 ECC 1.19t0

L-[ TIRE |NJ LAT INJ LONG [NJ RT A$C |NJ AZNTH INJ TIRE PO CST TIN INJ £ LAT INJ £ lONG

1410.44 34.41 17.15 115.26 121.18 I 18 14 8410.4 38.89 9.35

ISit.L_ _.47 _I.ST II_.RO 181.11 13 I 33 4731.3 38.30 8_.04

1410.44 34.44 17.63 115.86 181.18 $ 18 14 810.4 58.29 9.55

tSll.ll _4.47 _41,37 113.10 181.11 IS I 33 4731.3 51.90 851.0_

1410.44 34.45 17,13 115,6t 1Zt.1_ I 1R 14 tt0.4 31.8R D.$3
853_.86 34.47 _45,B? 113.t0 181.11 14 I 33 4738.3 5R.50 £_.04

RID-COURSE EXECUTICN ACCURACY ORBIT D[T[NNIHATIGN ACCURACY

$GT 4710.8 8M 701.1 _5 _3o3 8T 1015,7 8R 318.R 5D SSD.9
li_T -.IHT W -o90§1RTF .6£76 CRT -.D$89 CR5 .993E CST -.9584

4778,8 _ o_43 R13 -.RDDD LSA 815R.R NDA IDD.$ 83A SO.S

SG1 4756.t 861 556.1 THA 172.$9 EL1 _074._ EL£ _1.7 ALF 165.9_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH •ATE W[P E5 1970

HELICXENTRI C CONIC

RL 150.11 LAL -.00

MP SOD.IS LAP t.7•

RC 143.143 _ -80.IS

PLAN[TOCENTR IC CQNIC

C3 I1.314 _4L 3.374

LNCH AZNTH LNCN TIN(

H.SO • 83 II

183.SO 15 $7 35

Sl.SO • 83 34

113.10 13 IT 13

54.10 IlS_I

1r3.1o II 17 14

FLIIHT TIN( ISI.O0 AilRIVAL DATE FEB Ill SITS

DISTANCE 4tS .67•

LQL $S•.SS VL N.•ll GAL -l.•• AZL N.SI NCA 2IS.rE lll4A StS.Sl ECC .ZOIE7 114(: 2.$154 VI EB.••£

t.QP 884.74 VW 37.545 GAP D.SS AZP I_.15 TAL 110.78 TAP SI.O0 RCA 100.l• APO ISD.TI VZ St.•Oil

GP I_l.I• ZAL lOS.SO ZAP 1441.$7 [TI S0.4• IN[ ItS.O• [TE lS•.t4 ZAC 1E•.27 ETC ES•.$1 CLP-IIt.££

DLA -41.77 RAL tSt.44 t_D •147.4 V•L 11.S13 PTH t.Ol VHP •.SIS DPA 7.E8 RAP £48.$4 ECC 1.1175

L-I TIM Ir INJ I.AT INJ I,XMIG INJ RT ASC INJ AZNTH INJ TIN[ PO C•T TIN INJ E LAT INJ E LONG

1447.11 44.14 It.If 111.41 Ill.T• 4 47 34 •$7.7 56.71 4.SS

SIll.01 44.1l 147.11 IIS.4I 111.71 IS 7 17 47OS.O 31.78 15•.El

144T.It 14.14 ll.ll IIS.4t Ill.T• • 47 34 857.7 51.71 4.$t
S_LI. 03 44.1l 17.11 111.44 111.71 IS 7 17 4785.O 31.7E £31.11

$457.N 14.1l 11.11 114.44 Ill.T5 • 47 54 l$7.7 3t.11 4.lS

53t3.03 44.Sl t47.11 111.41 111.T1 IS T 17 4714.0 31.71 £SI.E•
DI_TIAL f_mWCT IOlll

1_-S.0_4 11L4 -.OOM TCS-4.N48 IMU I.OOSS
.ZEST _ -.OOTO _ .13110 FAU .04117

FOE -.4774 FllA .3171 FC5-4.41114 lip tS4tI
BO( l.Ifll IRA .11t3 IC3 I.HTS FEP -741

LAUNCH DATE _ 84 19'1'0

EEL IOCENIM IC CCNIC

RL tlO.ll LAL -.00
RP 104.11 LAP 1.tl

RC 14l.lll GL -IT.II

PLANKTOCINTIIC CONIC

C5 11.0_1 _ 4. |leo

LNCN AZNTN LNCN TINt

1;9.74 • 54 4O

110.11 I4 4O 41

99.74 15440

llm.ml IS 40 41

99.74 • 14 40

NID-'COISII ir EXECUTION ACCURACT

8GT 4807.0 8DR t74.1 861 1_4.4

RRT -.8441 NRF -.8144 RTF .9_74

8GB 4144.1 El3 .Sill DiS -.9191

861 4140.4 I02 531.t 1HA 173.ZO

FLIGHT TINE llO.O0

D|ITANCZ 449. S03

U0L 4•1.iS Vii. 21.411 GAL -£.44 AZL 111.17 NCA tJ_l.41 8NA ltS.£1 ECC .ZOO91

LOP _7.94 VP 47.1 GAP 1.79 AZP 1.14 TAL 111.£4 TAP •?.IS RCA 99.80

Gill I_l. S4 ZAL SIlO.IT ZIP 148.55 [1"8 S0.34 ZA[ ITS.4• ETE lEO.S4 ZAC IE7.71

DLA -SO.SO _ I_S.T4 DAD •_17.4 _ 11.$07 PTH t.DO V14P 4.404 DPA 5.0|

b-I TINE INJ LAT INJ LGNG INJ RT AJC INJ AZNTH INJ TIN( PO CtT TIN

I_ll._ 41.74 D.I0 Ill.30 111.10 7 17 SS 7141.8

$414.70 41.74 141.41 Ill.Sl Ill._l IS 11 t 4814.7

1311.77 41.74 1.10 Ill.30 lll.lO 7 17 SS T•t.D

S414.TO 41.7@ t49.49 Ill.St 811.$8 IS II 2 4114.7

ll.T7 45.75 O.IO 119.30 Ill.10 7 17 SS ?•l.I
110.II 11 40 41 SII4.YO 4I.TI

D i;FIIBnI& C4111CTIOll

II -.lYOe I_A .0441 TCS-t.tIII IAU 1.0111

I .1111 IIA -.OII4 _ .•O74 FAU .0451t

FDI -.1104 FRA .4414 FC4--4.4417 liSP |5514

BO_ 1.0014 Ilia .1017 K4 0._4 Flip -7_S

140.49 IIS.Sl tl•.SI 15 11 £

ORIIlT O(TEIININATION ACCURACY

_T IDSI.7 M 415,7 D• 410.•

(:liT -.9111 C_• .14_4 C•T -.D430
LIA ID_I.S I_A IIS.4 •DA tS*.O

ELl 11417.• ELI 77.• ALF 145.$1

ARRIVAL DATE MAR £ 1971

INC £.1•58 Vl 19.18£

APO liD.iS Vt M.fl5

[TC £59.08 CLP-II_.18

RAP 140.88 [CC 1.1014

INJ t LAT INJ •

$S • 05 $St. TO

St.04 141.10

54, OS •S• • TI
54.04 141.17

IS. OS •S•. 7l

4114.7 •S .04 141 • 17

NIT DETEtNINATION ACCURACY

IT 1111.3 M 4tl.7 88 401.S

CRT -.ltOS C_4 .ISI• (IT -.1175
LSA ITII.7 NIA IIS.O IIA £l.I

ELI 1740.7 ELI li.l ALF 114.04

NID-COUIUI_ ExlrcuTION ACCURACY

8GT 4117.9 84 IS0.$ 8GS IU_.A

I_T -.l_II _ -.8444 RTF .1•71

MI 4nO.S RI_ .1314 MS4 -.lt84

161 41)17.4 IG_ 431.S THA 173.14

LAUNCH •ATE W[P 85 1•70

N(L IOCENT•iC CONIC

• L IIO.II LAL -.00

lip 101.54 bAP 1.45

RC 140.071 6_ -IS.It

PLANETOCENTR IC CONIC

C• lO.•ll K S.I••

LIKE AZNTH INCH TINE

I.$.09 7 IT 14

11•.•1 1• 41 51

• S.OI T •T 14

11•.•1 IS 41 $1

_.09 • 17 14

ill.DI IS 41 S!

FLIGHT TIN( liE.DO ARRIVAL DATE NAR 4 1•71

DIITANCE 474.S09

LOL SS•.SS VL L_I.SMS GAL -1.97 AZL II.i5 NCA tS|.tO •HA tfJ.l! E((

LOP IS1.14 VP 47.810 GAP •.OS AZP $8.81 TAL tl7.ll TAP SD.t$ •CA

GP 14.78 ZAL 97.44 ZAP 140.58 ETI 90,IS ZAE ITS.• II FTE lll.Tl ZAC

DLA -18.18 RAL liD,iS RAD lilT.4 VEL 11.49l PTH •.DO VHp 1.47E DPA

L-I TIN[ INJ LAT INJ L_AG |NJ RT AEC INJ AZNTH INJ TIlE

1345.11 30.E4 S.I• Ill.It 114.1t 7 415 _l

S4i$.II 30.15 151,0e Ill.It 114.17 IS II 41
1_44,11 SO.t4 S,II Ill.It tl4,_l 7 4l 14

$455,SI IO.tS tit.01 Ill,l• 114.17 IS 11 44

1344.11 SO.B S.ll Ill,It 114.18 7 49 38
S4SS.SI 30.IS ESt.01 Ill. It 114,47 I5 It 41

.E0471 INC I.•$14 Vl ll.••t

11.53 APO 150.40 Vt 44.08£

1El.55 ETC 150.•1 CLP-llS.I4

3.05 RAP ESI.SE ECC 1.177•

PO C•T TIN INJ E LAT INJ E LONG

744.• $5.E• 554.••

4lid . I 53 . 50 E45 . 79

741. • 53. t• 544. ••

4its. 4 55.50 E45 • 70

741.9 5S.E• •$4. IMI

4855.• ,qS. SO t45.T•

DIFTEIU[NTIAL CGItRECTIGNI NID_ EN(CUTIGN ACCURACY GRIlIT DETERNINATIGN ACCURACY
79( -.14t1 11L4 .llll TC4-7.1t44 BAU 1.0311 8GT 4t50.1 IG_ I_l.O I04 II•.O IT 1487.1 Ul 441.1 ILl 55•.•

liD( .ISOO lIRA -.1111 NC4 .97_ FAU .04111 IT -.1141 I -.1_14 tTF .lllI CRT -.lt44 C_• .IO45 C•T -.•710

F0( -.l•$4 FRA .Silo FCA-S,4_II BIP IS751 I_B 41t5.1 _ .1400 DIS -.IITE LSA I571.4 EtA IIS.O ••A 31.•

IM_ *iS IMIA .llTl KS T.llTI Flip -719 I_l 4111.7 _ S$S,t 114A 174.07 ELI 15SO.I ELI 45.0 ALF llS.SI

LAUNCH DATE •EP ES 1970 FLIGHT TI_1[ 114.00 AJIIVAL DATE MAR • 1•71

N(LiOCENTRIC CGNIC DI•TANCE 4tl.Otl

RL ISO.II LAL -.00 LOL 4S•.SS VL _i.SIS GAl. -1.$1 AZL tl.31 NCA •34.71 8NA 1_4.59 ECC ._48 INC 1.5030 Vl 29.10•

liP ION.S7 LAP 1.18 LOP 134.14 Vie 47.•03 GAP 1.4t AZP 10.1,0 TAL IH.ll TAP 40.•0 RCA 31.84 APO 150.34 V£ 34.DG•

RC IlO.I_! G_ -IE.7• GP _1,£7 ZAL t4.SS ZAP ISI.OS ITS S0.41 ZAE I_i.O_ ETE 114.75 ZAC I£S.IE ETC _0.50 CLP-II4.O•
PI.AI_TOCENTR i C CONIC

CI lO._Jl t_L 5.i_l D_A -31,10 PAL 1_4.0T _ 1517.4 •EL 11.4t4 PTH •,00 V_P i.SS7 DPA I.EI MAP ESS.Et [CC 1.17ii

LEO1 AZNTH LNCH TIN[ L-I TINE lNJ LAT INJ _ INJ MT _ INJ AZNTH INJ TIN[ PO CST TIN |NJ P LAT INJ E

• l.lt • I 14 1188.78 1_1.14 457.14 ItS.St Itt.l_l • 13 tS 188.8 51.50 540.•5

110.•l 11 40 O 5107.19 11.17 tSS.SI lit.St tit.14 IS 11 48 4907.7 51.51 _47.50

II.ll • I 31 11t1.71 li.II 457.11 115.51 llt°N l 13 £S 1.8 Sl.SO $49.15

115.59 IS 40 0 S107,14 I_,l? 155.5S IL_J,SS lit,14 IS It 4l 4107.7 51.51 _47.tl
14.11 I I 31 1114.78 !1.14 S57.N 115.91 III.N I E• tS 118.0 51.50 349.14

II•.•l 14 40 O 5507.N ll.lT E55,SI In,St 111.14 IS 11 48 4907.7 51.S1 047.08

DIIrFI3qI[iMTIAL C4]I_¢TIONI NID-COUi_ [XECUTICN ACCURACY CMBIT OIETEIININATION ACCURACY

-.YttY TItA .4110 TC5-7.1440 IL4U I.OS•4 8GT S04•,S _ IIS.O 4GS £15.5 ST IESI.I _ll 4£1.3 88 •13.8

IIDE .s_31• InA -.SIGH) IICS .SSTS FAU .040_1 lINT -.717_ I_F -.tltSI RTF .!_45 CRT -.I)lH_ CRS .•OS• CST -.•0•4

FDE -.1004 FtA .SilOS FCS-S.1440 18P 11014 _ S019.7 _ .1119 I|IS -.•174 LIA 15•1.4 14SA 17E.E SSA 55. E

lot .7115 IRA .5741 1C5 7.S•54 Flip -70• 8Gt SOS•,S IG_ _.E TEA 174.4E EL1 1500.8 ELE 55,3 ALF 101.80
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH OAT( SEP t5 1970 FLIGHT TIlE 1•4.00

I¢[LiOEENTRIC COlllC

RL 190.11 LAL -.00 LOL SIS.IS VL

RP 101.41 LAP 1.10 bOP l$7.SI VP

RC Ill.ITS GL -lO.Sl GP tl.•I Z/_

PLANI[TOEENTMIC CONIC

C) 10,77I VHL 3.183 DLA -33,•S RAL lt•.OI RAD •S•7.4

LNCH AZNTH t.NCH TIIG L-| 7114[ |NJ LAT

TO.4S I 3• ST 18E5.34 27.02

109.57 13 84 3 SS74.•S IT.0S

70.45 I 3• 97 1ll).34 17.01

101.S7 13 34 i SS74.•3 17,05

110.00 11 • 34 S•S•.70 14.71

110.00 14 • 54 5475.$1 111.53

DI_NTIAL CCIUIECTICN8

110( -.Slit 1MA .$117 TC3-7.414l BAU 1.0711

ROE .IS09 RRA -.1IS• RE3 .Ills FAU .058H

IrO( -.11ll FRA .1438FC_-5,0113 Ilia e lllll

IN)( .137S llA .$341 IC5 7.4481 FSP -IHIS

ARRIVAL DATE NAR • 1971

DISTANCE 48•.8•7

IS.414 GAL -1.19 AZL 91.50 NCA 237.97 SNA 124.28 ECC .20882 INC 1.191O V1 Z9.IlZ

$7,111 GAP 9.SI AZP 89.51 TAL 184.53 TAP II.SO RCA 98.33 APO 150.14 Vl 54.954

I1.11 ZAP IS3.•0 ETI S0.7• ZAE 11•.19 ETE ll•,lI ZAC 1t4.04 (TC lIl.ll CLP-tIS.01

LAUNCH DATE •IP 13 1970

1fill 11,4•1 PTH 1.00 VHP I.ISS DPA -.43 RAP 2SS.OI ECC 1.1775

INJ lONG INJ RT AlE INJ AZNTH INJ TIN[ PO CST TIN INJ I LAT INJ I LONG

$S1.91 118.14 111,39 t 0 20 413.3 l•.ll 349.00

tlO,OS Ill,IS 111.31 lS • SI 4974.8 lt.t8 ISl.ll

3St.IHI 111,14 111.33 I D 20 i15.5 li.ll $49.10

£10.OS Ill,IS 111.3• 11 I SO 4174.8 ti.II t51.99

ill.S3 127.78 114.31 14 40 $3 !H)St.7 t7.13 157.71

£53.1t 111.79 101.40 11 37 $1 4875.5 31.91 144.7•

NID-_II[ EXECUTION ACCURACY CMBIT DETERNINATION ACCURACY

KT $100.• 8GM Sfl.O 8G3 111.1 ST 1097.1M 411.1 88 144.9

lit -.7787 W -.7197 RTF .9£67 CRT -.981_ CR$ .Ills CIT -.7079

8G1 S135.8 RI_ 4013 113 -.ll74 LSA 1181.1 NIA 191.S IIA 98.4

8G1 5111,1 _ 374.1 THA 174.75 EL1 t170.7 ELl 55.7 ALF 159.54

FLIGHT TIlE 1Q8.00 AImlVAL DATE NAR 10 1971

N[biOCENTRIC CONIC DISTANCE 4St.•IS
IlL 110.11LAL -.00 LOt. 3SI.SS VL II.411GAL -.79 AZL 91.0S I¢C.A 141.11 81¢A 115.gt) ECC .11117 INC 1.0S03 Vl 19.Sel

RP 101.49 LAP ._ LIP 140.70 VP 37.109 •AP 9.87 AZP ll.41 T_ 181.94 TAP 64.09 RCA 97.80 AM 150.17 Vl 34._9

RC IS4.401 GL -I.4l GP 20.83 Z/d. 17.•7 ZAP 151.03 [78 $1.17 _ 11•.46 ETE le4.91ZAC 115.07 ETC 161.84 CLP-1tS.SI

PLJUGTOC[MTiIIC CGNIC

CS 10.941 _ 3.308 DLA -31.0S RAL 171.•II lAD •S•7.4

AZNTH L.NCH TIN[ b-I TIN[ INJ LAT INJ

74.7l I _l I_ 1140.10 IS._4

10i.II 13 11 41 S•14,33 lS,_l

T4.78 9 IS _1 1140.10 IS.14

IOS.II 13 !1 41 _14_4,33 ll._l

110,00 11 17 I 1811.14 ll._l

110.00 11 17 ll ll7l.r3 31.71

OIFlrEIENTIAL ¢Oml[¢TIN

TOE -.477l TIIA .1744 TC3-7.4E_O IAU 1.094l
liD( .IWTS lIRA -.14|S RE3 .•113 FAU .05•97

frD[ -.OS•O IrRA .EHlel FC_-I.IISS BliP lull
• Silo MA .•IO01E5 7.4141 FlIP -?07

VEL 11,503 PTH £.00 VHP •.7¢_ DPA -1.iS RAP ISG.DS ECC 1.1801

INJ RT A8¢ INJ AZMTH INJ TIN[ PO CIT TIM INJ ! bAT INJ I L_IG

_14.•4 131.11 100,tl I 41 L_ S40.1 17.03 95G.77

ll4.13 131._0 IO0.IS 14 54 I SO•4.3 17.34 £$8.14

_.JMB 131.L_ 109.H • 41 II 540.1 17.85 93S.77

1•1.13 131.30 100.91 14 S• O S014.9 17.14 £91.14

tTl.ll 111.85 119.34 13 54 48 51•5.1 I_.15 171.01

£31.17 154.9l 100.41 14 SS 11 4G7S.l 33.83 IL_.60

NID-COUMI[EXECUTION ACCURACY ONIlT D[T[RNINATION ACCURACY

lIT 5194.8 I_l i10.7 1_3 _07.1 ST •$O,l M 404.1 IS tSR.l
iT -,71J_5 _ -._ll ST1 r .•301 CRT -.8115 CR• .4•11 CST -._R9

• LifO.3 _ .04SE R13 -.•307 LSA 1017.5 NSA llO.S S•A 39.4
8G1 $114.4 VII _10,7 THA 171.02 EL1 1014.7 ELl 101.1 ALF 157._0

LA_H OAT[ SEP 89 1•10

HELIOCENTRIC CONIC

RL 190.11 LAb -.00

RP 108.4• LAP .74

RC ISS.$•O GL -•.4S

PLAN[TOC[NTEIC CONIC

E• 11.Ill Veil •.911

LNCH AZNTH LIICH TIN[
S0.•4 10 18 11

99.SS 11 9I IS

1DO.0• 18 S• I

1DO.D0 19 19 51

110.00 11 S7 IS

110.00 11 '17 •

F_IGHT TIM( 170.00 ARRIVAL DATE MAR 12 1•71

DISTANCE 49O;344

LOL •59.55 VL t•.5•7 GAL -.IS AZL IO,ll NCA |44.$9 INA 119.49 ECC ._1972 INC .8175 Vl 21.iS!

LOP 14•.ll VP •7.Ol• GAP 10.1| AZP ll.l| TAL 181.3• TAP l§.17 RCA 97.1• APO 110.19 Vl 94.991

GP 19.80 ZAL 14.54 ZAP IS0,3• ET3 11.7_ Z/dE 1£•.§9 ET[ llS.!I ZAC 1!£.•0 ETC !ll.4S (LP-II•.•I

OLA -11.7| RAL 171.71 RAO 61•7.4 Vl[L 11,|11 PTH 2,01VHP 8.88• DPA -9.£7 RAP !5S.SS ECC 1.184•

L-I TIN[ INJ LAT INJ LONG INJ RT AIC |NJ AZNTH INJ TIN[ PO CST TIM INJ ! LAT INJ ! LONG
1017.13 13.iS 33§.03 SIS.15 101,•• lO IS 49 417.8 !5.98 9!7.01

5797.27 t•.IS ITS.IS 155.89 10•.14 14 33 • 5197.9 19.19 IST.S4

• 895.99 I1.21 879.35 13S.29 110.S4 14 11 42 SlSO.O IA.OO !71.5!

$78t.39 21.12 2_0.90 136,37 101.76 14 SS 18 Silt.4 !7.10 !S!.90

G94.4O 14.17 307.01 131.13 111.40 It • O N.S 10.91 SOl.el

SIII.I1 33.78 130._• 131.3• 91,19 17 4• 14 4SGG.I 34.11 R11.14

OIFIrLrRENTIAL r..CitRECTI_ NID-COUMSI[ EXECUTION ACCURACY ONlXT DETEP_I¢INATION ACCURACY

10( -.••14 TRA .1644 TC3-7.3•43 BAll 1.1038 8IT SI35.4 _ STO.l SG3 _01.S •T 777.1SR 191.0 •8 !SO.5

liD[ .till liRA -.lSll RE• .4517 FAU .03474 RRT -.7403 Rill r -.T514 flTI r .•L_O CRT -.8701 Eli .1807 CIT -.81!9

FOE .0118 IrRA .TIll FC•-1.•TIS BIP 1•748 _ 51•7.1 RL_ .071_ R13 -.•ll4 LSA SSS.I MSA _81.1 ISA 97.8

• •lOt lIRA .8709 8C• 7.••tl FSP -675 8G1S_S1.• 3GI 307.4 THA 175.$0 ELl SS_.O ELl 175.6 ALF 195.!9

LAUNCH DATE S_P t3 1970 FLIGHT TIN[ 172.00 N_IVAL DATE MAR 14 1971

HELIOCENTRIC CONIC DISTANCE S04.040

RL lS0.11 LAL -.00 LOt. 318.S$ VL t•.•19 GAL .Ol AZL I)O.lO NCA 247.51 •HA 113.40 ECC .11149 IN(: .St70 Vl IS.SO!

tiP 101.53 LAP .IS LOP 147.07 VP 37.01• GAP 10.44 AZP •9,77 TAL 179.71 TAP 67.14 RCA 94.68 APO 150.1! Vl 34.919
RC 1•1.141 GL -4.iS GP 18.07 ZAL IS.is ZAP 117.S9 [T$ §£.43 ZAI[ 11•.70 ETE 1•5.93 ZAC 111.41 ETC 165.14 CLP-IST.70

PLANETOCENTRIC C.CNIC
C9 11.S41VHL 3,41! BLA -17,78 RAIL. 179.43 lAD 1567.4 V[L 11.$34 PTH _.01Vl.ip 7.01_ DPA -4,48 RAP llO,It ECC 1.1916

LNCH AZNTH INCH TIN[ L-I TIN[ XNJ LAT INJ I._ |NJ RT A•C INJ AZMTH |NJ TIRE P• C$T TIM INJ ! LAT INJ I LONG

90.00 11 3 S• •18.18 10.?S 311.1hi 1_8.17 111.•1 11 19 I1 328.3 t1.51 918.91

OO.OO 1t 40 IS O13.7• tS.tS 30S.01 140,•7 103.IS 1t SO 4• 13.0 IS.8• _97.10

SOl.DO 11 _ IS 113.11 IS,S• 310.14 I_H_.OI 11S.8_ 11 S3 £ !13.1 18.89 30_.41

1DO.DO 14 47 40 3401.01 18.•4 114.31 141,21 01.9S 14 19 13 4t11.1 lt).SO 14S.14

110.00 11 49 45 7lS.ll 10.7• 311._H_ 134.04 111.14 11 $8 S• 193.I 14.19 $01.8_

110.00 1• •T 14 9014.41 34.14 113,N 14t,03 11.•3 11 11 40 4414,4 34.01 114.79

OIFlrI[_I[NTIAL C_CTiONI MID-CO_ Lrx[cuTION ACCURACY OR•IT D[TI[RNXNATION ACCURACY

TDE -,1017 TllA 1.0411 TC$-7.11|1 •AU 1.1111 8IT 1191.0 _ Sll.4 IS3 117.1 •T •97.0 M •71.1 13 300.5

liD[ .1111 llA -.17_J7 RC3 .417• FAU .05174 lit -,7107 I_F -.?141 RTF ,1177 CRT -.••10 CR$ -.0417 C•T -.•147

IrDl[ .014• IrRA .11•! FC3-1.4347 •lip 1•701 _ 131£.S RI_ .OlOt 113 -.91•0 LSA 771.3 143A •§R.• •$A 9S.l

BO[ .lST! liRA 1.0714 8C• 7.1•73 FIP -Ill IGI $30•,0 8G_ 3•3.S THA |71.$4 [L1 ?4•,4 EL! 114.D ALF 117.08
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUIKI4 DATE _[P IS 1070

N(LIOCENTRIC CONIC

IlL IS0.11 LAL -.00

RP IOI. Sl LAP .S/

RC 110.Y40 GL -I.D1

PLAN[TOCENTll ! C CONIC

C$ 18.19 _ S.411

LNCH AZNTN UICH TINE
DO.OR 10 El 88

SO.O0 13 SO T

100.00 11 17 IS

1OO.00 11 3T 44

110.00 11 M 10

FLIGHT TIN( 174.00

DISTANCE 909.730

LOL SSl.$S VL H,lYl GAL .53 AZL IO,SI HCA liD.iS SNA 1_,11 ECC .21951

LOP tSO.tS VP _J.If3 GAP 10.74 AZP DO.IT TAL 178.10 TAP U.EO RCA 91.DO

GP le,04 ZAL T?.tS ZAP 138.75 ETI 53.30 Z_ SI_.?I ETE IU.SS ZAC lEO.iS

DLA -tS.iS RAL tEt.N RAD iSl?.l VEL 11.517 PTH t.OE VHP T.1I? DPA -5.59

b-Z TINE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIM PO CtT TIN
1181,4S lS,48 SX,Sl 140,40 115,14 10 41 4 Stt,S

STL_.TY tf.40 t?l.S? 144.81 97.44 15 IS 19 Sltl.8

IM_.U 11.14 _.4.$1 1N.SO 117.T7 11 SS 10 344.7

ISTB. _ L_I,SS P_kJ. 10 14|.08 94.?t 17 ? _ 4770.D

ITS.IS 7.IT SIT.O0 147.18 185.41 11 51 SO tTt.S

ARRIVAL DATE MAR !1 1971

INC .SDIS Vl £9.49Z

APO 1ID.14 VE 34.907

ETC 883.79 CLP-188. 58

RAP ZtS.O7 [CC 1.t005

INJ t LAT INJ 2

18.78 531.£1
El. IS £_t,78

IS.ST SiT.SD

ZS.DD 157.51
11,Dt $1O,JO

110,00 17 IR tl SOil,It 34,11 118,_J 143,14 88,?S 18 57 •

DI_IAL CCIICTIQN8 NI_8( EXECUTION ACCURACY

10( -,0414J 1111 S,I_JY TC9-8,0087 BAU 1,1170 8ST SON,| 8GR SO0,8 883 lgO,•

IE .tSOI mlA -.1814 RCS .SIS8 FAU .03075 IT -.M IF -.N7 RTF .II0e
FD[ .IlNBe FI_ .1_0 FC&-8.$849 BEP 17043 8_B S_kl.I R_ .C_O0 R13 -.Ins

IO( .lI_e IU l.IlI5 IC) a.1193 FEP -834 I31 9314.0 IGt 400.5 THA 175.78

LAUNCH DATE 8EP tS 19_B irL|GHT T|IE 173 O0

NELIOCLrNTRIC CONIC DISTANCE 515,_84

ML IS0,11 LAL -.GO L_ 359.55 VL m._4 GAL 1,01 AZL 00,18 HCA 853.37 8NA 11_,83 ECC ._tTt

108.40 LAP .18 LQP 155.41 VP M.I_8 GAP 11.04 AZP 89.91 TAL 178.48 TAP _0.55 RCA J_.47

RC 14_.8_ GL 01.59 6P 17.18 ZAL 74.00 ZAP 110.1_ ET8 $4._t ZAE 1L5.1_ ETE 137.07 ZAC 1_0 CT
PLA/_TGC[N1M i C CONIC

CS tE.10S VHL •.It? DLA -I3.95 RAL lIi.)O tAD 1_I7.9 VEL 11.587 PTH 8.05 _4P 7._ DPA -S._I

AZNTH i_CH TIN[ L-I TIO_ |NJ LAT |NJ LONG INJ RT AtC INJ AZMTH INJ TIME PC) CtT TIN
_-_ 10 I 11 1_1.81 8._ _5.77 149.37 118.74 10 _ O _t.8

DO,O0 14 IF 8 t,80 38,08 _J_,84 148,_J 35,_ 13 10 51 SOI_,I

100,00 11 S 9_ SOlO,SO 8,11 310,_0 1_t,$4 118,87 11 81 I_ 4SO,S

100.00 10 18 8 _7.14 _._J L_J_.lff 141.74 81.51 17 4_ 85 4187.1

110,00 11 15 11 I_JO,St 4,N _1,17 140,37 183,01 11 49 10 158,9

110,00 18 l J8 41_1,88 33,1Hi 114,41 l_J,M N,18 18 _ 0 4Nl,I
DIFIrlEME]ITIA_ C_mm_CTION8 NI_ [J_CUTICN ACCURACy

TOE ,0004 1_A t,d_S T¢S-8.80_7 BAU 1,1_8 8ST $30J,9 INI SI_J,8 88_ 18S,4

N01 .tin _ -.Ills RCS .31OI F_U ._1 IT -.iTI0 IF -.Nit RTF .II_I
,80_8 IrMA ,91_8 FC_-I ,M_J BtP 17140 8CAI $417,4 1_8 ,04_S fl13 -,3_01

I0E .1411 IRA 1.4119 K3 8.119 Flip _ SGI t40_.8 8GI 40_.8 THA 175.99

4417.7 31.81 L_9.58

DMBIT D(TIE_I¢|NATION ACCURACY

IT 708.1 811 5Tt.• 08 351.D

CRT -.5710 CRD -.L_OG CDT -.1_1_

L$A 770.5 N_A SII.S SEA 5£.1

EL1 7E3,4 ELI 517.9 ALF 185.74

ARRIVAL DATE NAt 18 1971

I_ .1D_ Vl _.SO_

A_ 1SO._ vt _.l_

ETC E_.4t CbP-l_.4t

RAP L_JI,£1 ECC 1,1117

INJ t LAT INJ• LONG

1•,tO S_J,IS

18.11 355,18

11.D1 _3.98

L_J.75 851.17

D.01 114.87

CM81T D[TI_ININATION ACCURACY

ST 7IHI.O I8 _HI.S II 347.5

CItT -.Oe•O Cite -._O11 CST -.9197

LSA •_J.7 I _88.4 8IA _.1

EL1 79•.• ELt SM.• ALF 177.15

LAUNCH DATE 8EP IS 1970

H_L |OCENTNI C CGNIC

RL 150,11 LAL -.00

RP 108,@5 LAP -,01

RC 1_4,_00 GL ,00

PLANETOCENTN IC CONIC

C5 1•.It5 K S.?01

LNCN AZlmrH LIKN TINE

110.O0 D 49 11

SO.OR 19 15 4tl

1DO.D0 10 $4 341

100.00 18 IR O

110.00 11 L_ SO

110.00 18 34 11

FLIGHT TIN[ 173,00 ARRIVAL DATE NAN _0 ID71

DISTANCE 511.009

LOt. 550.99 VL L_6.177 GAL 1.50 AZL 09.N NCA 897.04 8NA 1_.55 ECC .EEJ_9 INC .OOO0 Vl £8.88£

LOP tS•.•O VP _.IRS GAP 11._J AZP SO.O0 TAL 174.85 TAP 71.83 NCA 94 01 APO 1SO.tO VE $4.005

GP 18.80 ZAL 71.95 ZAP 110.85 ET3 |9.53 ZN[ 1_.35 ETE 137.S_ ZAC 118.41 ETC EIS.O7 CLP-170.II

DLA -tt.lS tAL tRt,St RAD _J7.9 V[L 11.8_ PTH t.04 VHP 7.490 DPA -7.44 RAP _IT.SD ECC 1.£154

L-I TIN( INJ LAT INJ LGNG INJ RT AEC lNJ .A_51TH INJ TINE PO CET TIN INJ ! LAT INJ t LONG
1514.I4 •.41 391.75 140.55 117.14 10 11 44 794.9 1O.OT 544.07

9144.98 18._0 898.18 lst,38 90.88 1348 11 4949.0 88,15 240.00

1145.19 5.04 _$5.47 149.78 113.10 11 lS 48 545.S 8.05 5•0.84

SISI.4_ IS.It 83S.0I SII.II 841.134 10 EO 11 4_51.5 99.41 £_8.SE

1038,IR 1,78 S8S,N 145,74 114,14 11 47 R 4St,• 8,£5 518.81

4814,IR 55,71 tlO,_r lSt,N $4,04 18 58 • 4114.9 5t,I5 801,74
DIFIrI_I_TIAL CQm_CTIGN_ NID-C0t3tE[ L_J_CUTION ACCURACY

,1408 TRA 1,871_ T¢_o8,LqJ88 BAU 1,1408 8ST |itS,! llt 141',3 883 180,1

RI_ .III$ ILA -.1111 RC_ .ISIS FAU .01713 IT -.l_lEO I -.14IS RTF .I3OI

FIX .•I40 P1L4 .141I FC_-I.TlSl NIP 17407 IGI 14_!.8 I .DIS1 813 -.3311

I .1535 BRA l.I K3 8.1747 Flip -_OS I&1 9447.3 88_ 411.t TNA 171.19

LAUNCH DATE 8EP 13 1170 FLIGHT TINE 180.0D

HELIO(2[NTIIIC C_NIC DIITANCE SI_._O$

RL lS0.11 b_L -.00 LOL 398.55 Vl. 1_.151 GAL t.Ot AZL SO.O0 I¢CA L_O.tt ImA ltt.l• ECC .t_OtZ
NP 1N.N LAP -.1_ L_ IN.77 VP N.04_ GAP 11.T0 AZP SO.O_ TAIL. 175.11 TAP T$.4S RCA $4.11

N¢ IN.Mr 31. I.I_B 6P 15.87 ZAL |8.47 Z_P 161.77 ETI N._ _J_ IL_J.INB [TE 1M.O0 ZAC 118.81
_TO¢lleYR I¢ CONIC

C5 14.10T k14L S.81_ DLA -_.43 _ I.S8 IMO 0_J7._ _J. 11._11 PTN 1.05 _54P 7.170 DPA -•.L_

LNCH AZINTI4 UICH TII4E L-! TIlE INJ I.AT 1NJ _ |NJ lit AIC INJ AZNTH INJ TIN[ FO CST TIN

N.O0 9 40 S 1447.M 5.40 _SO.N 145.N 118,18 10 4 15 047.S

It.OR 15 49 IS S4_I.OI II.N ISl.g 199.94 fl.il 17 lO 39 4885.1

1DO.DO 10 4O • lilY.It 8.11 $40.18 141.15 118.08 11 8 34 SIT.8

100,00 1T fl 97 SlUr,80 N,74 I_1,11 119,87 N,8S 18 50 19 4577,8
IIO,OO 11 IT II 11_J,01 -,_ M_J,_T MY.80 1_J,17 11 48 18 SOS,1

110.00 18 O 3_ 4O7I.$4 33.40 _0T.TS t89.i8 8t.L_ tO 81 t5 4£T9.5

DI_IAL CCII¢TIN NID-COIIM_ EXECUTION ACCURACY

TD[ .Iq_g TNA 1.8_8_ T¢_-$.N10 BAU 1.1_0 IRT $489.7 I 141.0 835 174._

ND( .L_IY9 NIA -.I KS .1948 FAU .0_SI7 NNT -._401 IF -.l_17 RTF .8531

It( .4431 IRA 1.IO14 KS 5.fl85 Flip -lit K1 5500.1 IG_ 419.8 THA 178.36

a_lT DETE_NINATIGN ACCURACY

ST D_.S I _O.t 38 405.5

CRT .1_43 C_3 -.ST_R CET -.9441

LIA 1018.• NIA MT.S IDA 18.4

ELI 957.7 EL_ SS•.D ALF 5.••

ARRIVAL DATE MAR _• 1871

INC .L_DlS Vl _I.l_8•

APO 150.41 Vt 34.074

ETC L_,S.71 CLP-171.10

RAP _SI._ ECC 1._417
INJ E LAT INJ • LONG

7._O 510.37

37.70 £iS.OO

6.14 555.57

18.9_ L_.SD

5.St Sn.$I

11.97 llm.7D

ORB|T D[TE_I41NAT]ON ACCURACY

ST 1078.1M 5ST.£ 88 4£D.O

CRT .1589 CR3 -.4110 CIT -.Di•4

LSA 118£.t N_A 349.1 IDA _4.£

EL1 108_.5 ELE 544.• ALF 5.35
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE I(P 23 1970

t_LIOCENTRIC CONIC

RL 150.11 LAL -.•0

RP lOS.OR LAP -.31

RC IG9.007 GL t.SS

PLAN(TQCENTRIC CONIC

¢3 SS.RS9 VHL $.19t

LNCH AZMTH LNCH 7|NE

90.•0 • 33

90.00 19 19 9

100.00 10 43 14

100.00 17 51 $5

110.00 11 IS 48

110.00 19 24 S8

FL|;HT TIM( 182.00 ARRIVAL DATE NAR 24 1971

DISTANCE 532.161

LOt. 359.55 VL 2S.ORS GAL 2.56 AZL 99.al HCA E63.39 SNA 122.01 ECC .13442 1NC .$989 Vl 29.992

LOP £J2.R4 VP 3t.RO0 GAP 12.05 AZP 110.04 TAL 171.53 TAP 74.94 RCA 93.41 APO 150.41 V£ 34.844

4P 15.41 ZAL $5.51 ZAP IU.SS ITS 59.$0 ZA[ 127.02 IT( 168.40 ZAC 119.Z9 ETC 296.35 CLP-171.92

DLA -18.79 RAL 295.49 RAD 6567.6 V[L 11.715 PTH t.OS VHP 7.861 DPA -8.90 RAP 271o87 ECC 1.9610

L-I TIM( INJ LAT ZNJ LONG |NJ RT ARC |NJ AZNTH |NJ TIM( leo CRT TIN INJ 2 LAT INJ 2 LONG
133E.13 .73 1.70 193.89 118.3| g 59 2 R32.1 4.51 399,04

S43t.74 28.15 t49.9S 159.|3 86.78 17 49 39 4932.7 27.40 241.57

1309.59 -.45 $44.44 158.92 119.89 11 5 10 708.8 5.SO 337.92

5133.S• 29.55 227,84 159.42 85.14 19 17 26 4533.8 28.54 219.17

1170.3R -3,51 351.14 150.73 124,09 11 48 19 STD.S .96 328.04

4842.33 33.07 203.21 139o90 90.91 20 45 40 4£48.3 31.43 IRIS.56
DIFIr(RENTIAL CORIt[CTIONS

TI_ .5134 TRA £.1414 TC3-5.S003 BAU 1.1975
• 2815 RRA -.2343 RC5 .2900 FAU .02371

FOE .3421 FRA 1.OR04 FC5-1.1945 •RP 17920

80( .59M liRA 2.1548 •C5 5.30•4 FSP -STR

MISUSE EXECUTICN ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5315.1 V_ 355.7 84;3 189.6 8T 1284.7 M 350.8 8S 454.9

RRT -.6109 RRF -,IH)93 RTF .9332 CRT .3384 CR8 -.4239 CST -.9917

3340.9 _ ,0957 913 -.9334 LDA 13§5.4 NSA 327.9 8SA 22.4

841 5523,1 842 416.8 THA 176.55 EL1 1273.2 EL£ 32S.5 ALF 8.02

LAUNCH •ATE 8[P 23 IR7_9 FLIGHT TINE 184.00 ARRIVAL DATE NAR 24 1971

H(L I(XENTRI¢ CCNIC

RL 130.11 LAb -.00
RP 108.71[: LAP -.57

ItC 171.0H GL 3.80

PLAN(TOCEJ41rR | C ¢_4|C

C3 17.2L'B VI.IL 4.151

LNQ4 AZm LNCH TIM(

tO.O0 • 18 37

IK).O0 18 49 O

100.00 10 40 1

100.00 I• 17 IR

110.00 11 26 I_

ttO.O0 18 47 9/

DI•TAN¢E $37.t82
LOL 559.55 VL 88.040 GAL 3.12 AZL 89.45 HCA 266.$6 SMA 121.74 ECC .23998 |NC .5734 Vl _.482

LOP 984.11 VP 56.736 GAP 12.41 AZP 90.05 TAL 169.94 TAP ?8.50 RCA 92.65 APO 150.84 V2 34.855

reP 14.90 ZAL 2£.lMI ZAP 1113.46 ET• 80,29 ZAE 187.03 ETE 168.77 ZAC 117.77 ETC Z87,OO CLP-172,74

DLA -17.24 RAL L_•.ES RAID 8587.7 VEL 11.775 PTH E.O4 VHP 0.047 DPA -9.50 RAP 274.15 [CO 1.2834

L-I T1_ INJ LAT INJ _ |NJ RT A8¢ |NJ AZMTH INJ T|14[ PO CRT TIN INJ 2 LAT INJ 2 LONG

1611._ -1.92 8.11 136.81 118.22 9 55 28 1011.2 1.87 559.48

5591.40 27,95 _.94 11_.11 •$.29 12 15 52 4791.8 27.91 938.42

1380.84 -3.00 34•.92 154.18 119.78 11 3 1 7•0.8 .99 349,00

SOI7.J_ L_.L_ £85.12 16_.lNI •5.75 19 48 15 44R7.2 28.12 218.55

1155.t49 -3.•7 335.N 134.31 125.72 11 46 58 835.8 -S.SO 329,43

4915.25 52.71 _03.1| 19.57 7•.65 21 7 41 4215.2 50.•• 154.39

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 3545.1 _ SL_l.O 8G3 144.8 ST 1440.7 M 345.0 SS 497.2

NNT -.3_3 NNF -.5790 9TF .954D CNT .4£19 iN• -.494D CST -.9957

tJ48 5570.0 R_3 ,019 913 -.9341 LEA 1531.0 148A 519.4 SRA 20.8
8G| 5554.0 $92 420.T THA 178.75 EL/ 1448.4 EL2 511.2 ALF 8.05

DIFFERENTIAL CCRJ(¢TIORMI

.717• 111A 8.3t_J2 TCS-S.079e 9AU 1.1712

.2970 RRA -.tSn RC5 .L_O7 FAD .02161

FD( .3RA• F_A 1.0947 FC3-1.1011 BEff 17858

BO( .7557 MA £.4005 8¢3 $.0848 FSP -559

LAUt_H DATE 8[P t5 1970

HRLIOCENTRIC CONIC

RL 150.11 LAL -.DO

RP t04L.7S LAP -.75

RC 1?3.OSR GL 4.55

PL&NETOCENTRIC CONIC

C$ 18.9R1VHL 4.335

LNCH AZMTH LNCH TI14[

gQ.OQ • 24 51

BG.OQ 17 10 I_

IO0.OQ 10 37 34

IO0.OQ 19 40 35

110.0Q 11 16 |T

110.00 8O • 12

FL|GHT TIM( 186.00 ARRIVAL DATE NAR 29 1971

DISTANCE 545.100
LOL 559.55 VL 25.995 GAL 3.72 AZL 89.24 HCA 289.73 $NA 191.48 ECC .24395 INC .7567 Vl 29.992

LOP 299.28 VP 38.718 GAP 12.00 AZP 90.00 TAL 168.51 TAP 78.05 RCA 91.85 APO 151.12 VE 54.948

GP 14.43 ZAL SR.RT ZAP IS4.83 [T8 82.31 Z/dE 127.08 ET[ 189.10 ZAC 117.28 [TC 887.14 CLP-175.55

DLA -13.72 RAL 500.8? NAD 8387.8 VEL 11.841PTH 2.10 VHP 8.287 DPA -ID.D2 RAP 278.44 ECC 1.3067

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIM( PO CRT TIN |NJ 2 LAT INJ 2 LONG

1445.85 -4.E2 10.22 llK).39 118.05 9 55 5 1085.8 -.44 5.84

5358.19 97.74 144,54 1M.68 84.09 15 39 47 4758.2 28.64 254.09

1451.$5 -5.38 3§8.42 156.79 119,45 11 1 48 051.6 -1.41 345.98

SOQT.T2 L_),D5 225°00 |04_.31 92o_4 20 5 1 4487°7 27,73 214.45

1_,32 -i._4 53t.00 137,95 123.27 11 48 8 i•8.S -3.90 35£.72

4703.91 32.4R L_I.J_2 165.83 74.70 21 £8 5 4195.5 30.58 ll_.e2
OlFIER(NTIAL C091_CTI_ NID*COUIRDE EXECUT|QN ACCURACY

TO( .8818 1lEA 8.9578 TC5-4.2494 BAU 1.1755 84T 5S72.$ _ 918.1 SG3 t59.1

RD( .1441 RRA -.8999 RC3 .Lq)3• FAU .04_3 RRT -.S759 _ -.5576 RTF .9353
FD( .48_0 FIRM 1.1408 FC3 -.6318 BRP 17970 8GB 5S96.• P_3 .0160 R13 -.9354

BO( .9150 BNA _.9710 BC3 4.9709 FSP -_5 S&I 3360.9 89_ 421.6 THA 178.90

LAUNCH DATE 8[P 23 1870 FLIGHT TIN| 188.00

HELIOCENTRIC CONIC DIDTANCE $46.31_

RL 150.11 LAb -.00 LOt. 359.59 VL 25.951GAL 4,34 AZL I_.D4 HCA 272.89 8NA 121.23 ECC .24936

RP 109.79 LAP -.94 LOP 2T_.45 VP 54.279 GAP 53.20 AZP 89.93 TAL 1_.88 TAP 79.5? RCA 91.00

• C 175.C_J_ GL 5.34 6P 14.00 ZAL 57.40 ZAP 164.93 [T8 44,S6 ZA[ 127.10 ET£ 149.41ZAC 118.80
PLA_TOC[NI_IC ¢091C

CD _0.642 VHt. 4.545 DLA -14.42 RAL _05._1 PAD 8387,• V[L 11.919 FTH 2.12 VHP 8.523 DPA -10.45

LNCH AZNTH I.NCH TIN| L-1 TINE INJ LAT INJ LONG |NJ RT ARC INJ AZMTH |NJ TIN| PO CST TIN
90.00 • I_ 19 1754.84 -6.46 14._8 1M.01 117.65 • 51 3R 1158.9

SO.O0 17 39 35 5535°49 27._t _12.91 170,23 05.13 19 1 44 4751.5

SO0.OQ 10 3S 57 1519.811 -7.85 336.19 1_3._6 118.99 11 1 18 919.5

tO0.O0 19 I g8 9044._ 1_,_4 L_I.L_ 170.04 91.77 L_ 26 O 4444.5

110.00 11 L_ $4 1358.37 -10.80 342.88 161.36 122.26 11 4• 3_ 739.8

110.00 sm _r I_ 4772.79 52,23 L_O,_? 11_,)| 77.99 21 47 3 4178.2

DI_iAL CClilUCTiOI_ NI0"-C01AIt61[ EXECUTION ACCURACY

1_[ 1.041_ TRA 8.91_ TC_-4.LqWG IL4U 1.1778 8GT 53114.3 _ S02.6 2G5 154.•

• 9_ _ -._M 9C_ .1700 FAt) .01_14 RRT -.3_B_ W -._577 RTF .9368

FD[ .RIM FRA 1.1844 FC3 -.76L_ BRP 16083 SGB S419.4 R_ .0150 R13 -.0399

1.0794 MA £._4_8 BC3 4.8838 F_P -5£8 SGI $203.8 892 421.6 THA 177.07

C_BIT DETERNINATION ACCURACY

ST lt02.7 M 340.6 88 529.9

CRT .4875 CR6 -.5172 C$T -.9978
LSA 1893.4 WSA 300._ 8SA 19.5

EL1 1810.8 £L2 299.8 ALF 5.88

A_R|VAL DATE NAR _0 1971

lkK: .9397 Vl 29.98£

APO 151.48 V2 34.937

ETC 888.28 CLP-t74.58

RAP 278.79 ECC 1.3400

INJ 2 LAT INJ 2 LONG

-2.73 7.91

28.51 234.19

-3.70 349._0

27.40 912.78

-•.29 335.93

_O,t• 191.92

ORBIT DETI_USINAT[ON ACCURACY

ST 1753,8 JR 336.5 88 545.4

CRT .5014 CR8 -.5339 ¢8T -.g185
LSA 1944.3 14•A E_Q.O 69A 18.3

EL1 1781.9 EL2 20•.8 ALF 5.i5

1782



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH •ATE DEP l$ 1979

NELIQCENTR IC CQMIC

IL 150.11 LAL -.DO

lip 101.10 LAP -1.1|

RC 1TT.04T GL I_.••

PLAEGTOCENTN 1C CONIC

C3 lUt.TIMI _ 4.T73

LNCH _NTN iNCH T1_[
90.00 •20ram

DO.O0 IT 53 17

100.00 10 14 58

I00.00 19 11 M

110.00 iS 27 4m

110.00 80 45 16

FLIGHT TIRE SRO.O0 ARRIVAL DATE APR I 1971

DI|TANC£ $|5.1Hb4

LQL 559.$5 VL ti.JO7 GAb 4.8 AZL 8.81 NCA 2Tl.OI 8NA IZO,OI ECC .E55£4 INC 1.1£3G Vl £9._Z
LOP 875.91 VP 34.J40 GAP :$.U AZP 8.88 TAL SG§.•§ TAP •I.II RCA O0.1O APO 151.8 VZ _J.D£D

GP 15.69 Z_ S4.8 ZAP ilS,Sl IT• IT,O? Z_ lit.11 ETE 1ii.l• ZAC 114.34 ETC ZIR.IE CLP-S?S.1T

• LA -AS.iS RAL 5OR.IT RAID IS•T.• VEL lZ.0OT PTH 2.14 _q4P •.TT? DPA -19.81 RAP E81.15 ECC 1.3750

L-! T|IRE |NJ LAT |NJ _ INJ ET ARC INJ AZIRTH INJ TIN[ PO CRT TIN INJ E LAT INJ 2 LONG

1114.85 -I._ 1144 lit.it llY._l I _4T lle4.l -4.91 11.4£

$110.8 IT.34J t41.11 l_.•S DE.RE 19 21 §T 47t•.? I1.95 E$£.?•

1_._ -•.?1 350.8 IIT.N 118.39 11 I 17 b.S -5.li SS3._

• 11.8 8.8 1il.8 l_,ll •l.lO _ 41 _ _t•.3 2T.13 211.$2

1418.tS -11,?? 34|.il lU,17 111.0O II 51 _ •19.• -I.43 531.O8

4714,i• _.07 199.1N_ ITT.I7 77.4• 2£ 4 41 41Rd,I _.O£ 110.75
• I_TIAL CCIHECTIQN8 NID-CQUm_ EXECUTION ACCURACY ORBIT D(TERNINATION ACCURACY

I.I_A _ 5._S TC_$._ _ I.S?EG _T N$§.3 _ SGO.£ 8G3 |_D.5 ST II_3.3 _ 55Z.4 IS _5.S

NO[ .llll NNA -._7 NC3 .llll FAU .017il NRT -.t_14 I -.51_1 RTF .1311 CRT .5_80 CN• -.Sill CIT -.IMI

.4111 _A 1.1111 FC• -.l!01 I 11|13 I _37.S _ ._0_ 113 -.•_81 LSA 18_.1 _A 111.l ••A 17.4

I.l_l _ _,B? K• 3.875 Flip -SI3 KI _l.• I 4_n.I _ 17?.£5 ELI 1_1.• E_ _81.1 ALE 5.42

LAUNCH •ATE WEP 15 1970 FLIGHT TIlE 19_.0O ARRIVAL DATE APR 5 1971

HELIOCENTRIC C_NIC

NL 150.11 LAL -.0O

RP 10O.O$ LAP -1.89

DISTANCE 559.277

LGL S99.SS VL IS.INI_ GAl. 9.8 AZL 8.4J0 NCA I79.L_ SI4A 180.T5 ECC .L_•IR7 114(:

I78.79 VP 34J.10_ GAP 14.10 AZP INI.1PI TAL 163.44 TAP 8_.8 NCA 89.14 APO

1.3094 VS _D. 181_

ISt.Sl VI 34.1_2
NC 179.O81 GL I.T_

P_ANETGCENTN IC C_NIC

bNCH AZNTH L_CN TIN[
90.0O 9 19 1

SO.DO 10 it

10O.0O ll 99 i

110.0O 11 It 4i

119°0O IIi l

• I FFER£SITIAL iCTIN

TO[ 1._N_ m_ S.S841 TC_$.404S B_U 1.17_0

.llT4 NNA -._? RCS .1_41 FAU .01990

.SIN FRA l.I?il Irc3 -.SIS4 lip 18174
1.41S9 Ilia S.SST4 IICS 3.Rllt FEI II -48

SP 13.IS ZAL $1.JS ZAP 18.17 [1'• 8.83 ZAE 117.11 ETE 18.95 ZAC 115.88 ETC _•.5_ CLP-175.98

-iI.N RAL _07.97 PAD _.D VEL iE.lO_ PTH 1.17 M_P 9.051 DPA -11.10 RAP 285.48 [CC 1.4152

L-I TIN[ INJ LAT INJ LGNG INJ RT ARIC |NJ AZNTH INJ TINE P• C•T TIN INJ I bAT INJ £ L_NG

l_.r_ -10.91 Is.gO 171._4 i11.41 • SOil IL_O.I -9.99 15.10

SL54J.IO L_r.l_ P_IO.O0 177.40 91.88 19 40 5? 44M)S.E lS.81 2_1.•I

1147.44 -11.77 S.4M 170.7S i17.17 11 i 4_ 1047.4 -?.IND 351.71
SOl$.fl I_l. II IlI.N ITF.I? •0.9I tl 3 El 4411.E L_.•I ItS.gO

14_._ -14._ 349.1'3 18.8 lll.il 11 iS _ 971.• -10.59 342.19

4799.1_ S|.•_ |IND. 77 1_._ 77.1S _ II S 4199.• _1.1t 10O. 19

NIO-_ [XEC_ION &C_ACY _IT K_NIUTION ACCURACY

8GT _lt.I I _O,i _5 145.R ST _19.9 M S_9o4 81 ll$.l

IT -.!181 -.dl_ R_ ._•S _T .i4•T _• -._ (IT -.llld
I NSO.SIU_ .O0_J NIS -._JOS LSA _iIO.S N_A 175.$ •IA 11.5

JiGS SIRS.• 8G_ 419.S TNA 177.49 ELI L_O_8.1 ELI 175.1 ALF 5.29

LAUNCH DATE SEP E5 1979

NiL IOC(NTRIC CONIC

RL 159.11 LAL -.0O

RP 1Ot.•l LAP -1.46

K 1_0.1_0 Gt. Y.I•

PLANIr TOCENTR ! C CONIC

¢) II.•9? K S.ES

LNCH AZNTH LMCH TIN[

RO.O0 9 19 •

DO.O0 ll !1 4l
100.0O 10 _4 1

1DO.D0 i• S• _l

110.00 11 L_9 S7

110.00 I1 17 •

FLIGHT TIN[ 194.00 ARRIVAL DATE APR S 1071

DISTANCE S_.5£0

LC_ 359.53 VL IS.eEl GAL l.Ri AZL 88.S0 NCA ISl.$l 8NA 1L_D.4R ECC .268J8 INC

LOP 111.94 VP $4.S8 GAP 14.S9 A_P BO.II TAL 111.84 TAP 04.£3 RCA 88.11 APO

GP lt.ll ZAL 50.47 ZAP 18.70 ETS 7t.ET ZN[ llT.lO ETE 1_D.19 ZAC 115.44 ETC

1.4910 Vi _1.18£

152.8• V£ _.Si5

l?O.il CLP-1TD.TD

DLA -lO.8S R_ _•.•S R_ lSM,i _L It.It3 PTH l.IO _P 9._6 DPA -11.31 RAP IOS.tS ECC 1.4D14
L-I TINE INJ LAT INJ LQNG |NJ IT AK INJ AZNTH INJ TINE P• ClT TIN INJ I LAT INJ 2 LONG

19iS.iS .-11.41 I5.58 17S.OT liS.l_ • SO 40 1333.3 -8.94 IS.TO
9804.51 17.11 I_9.E4 180.8 01.$1 It S? $4 41_4,5 t5.1l 2N.07

1?00040 -13._J 3,97 174.47 113._ 11 I 8 110O.4 -9.97 .14

9004.8 18.4I 111.4t 180.TS 80.31 I1 IO O 4404.T El.?• £10.O0

1333.£4 -ll.T• 3SI._S iT_.TI iL_D,88 11 SS N 933.E -IE.lS _45.tl
4TSI.99 31.99 18,47 1_.88 ?6.8 tl _ _ 4151.4 _.77 119.90

DIFFEN_NTIAL CXNU_ECTIGN_

TOE 1.S919 1RA S.8485 TCS-3.1149BAU 1.17_0

• £_ _ -.S_9 RC3 .1140 FAU .01417

.lSSl FRA _.319t FCS -.4S7$ i ll_

1._Nt _ 3.8$_ KS 3.iB FEP -I

NID-CQUIUME LrI_CUTION ACCURACY

3GT SRJH.4 IHNI 415.1 8GS 141.4

RRT -.4it•l iIF -.4777 RTF .I987
8GO SISD.TII_ .0_4J R13 -.9487

8G1 SId_J.S 8G8 415.1 THA 177.54

DEBIT DETERMINATION ACCURACY

ST 1113.$ M 124.$ IS S_.S

CRT .S_RM_ CR• -.5791 CIT -._5
LSA I_ES.• N_A _lR.O •SA lS.T

EL1 1141.• ELE _RR.0 ALF 5.02

LAUNCH DATE IMEP IS 19_ FLIGHT TINE iN.00 ARRIVAL •ATE MI_ ? 19?1

HELIOCENTRIC CGNIC

RL 1N.li LAL -.0O

RP 10O.97 LAP -1._

RC 188.J85 G_ 7.77
PLANETC¢IDHTR IC CGNIC

C3 $1.I_0 K $.N

LNCH AZMTN LNCH TIN[
RO.0O 9 17 _4

DO.O0 11 45

1OO.0O I0 34 4

100.00 _O il ?

110.0O il 31 17

110.00 li 31 13

DI_TIAL /TIN

TD_ 1.7¢W7 TIIA 4.t1_N_ TCS-£.TIN_ OAU t.tlS$

.8_7 NU -.SI'JO IICS .Nil F_IU .Otl_
• 9099 _A 1.9910 F¢$ -.3_I _ 10511

I_ 1.T9_4 88A 4.tINl_ •C3 8.7880 FIP -474

DI$TANCE_JD._80

LGL 33_.5$ VL L_J.TT9 GAL 7.19 AZL 88.31 14CA 105.54 SMA 1£0.15 [CC .17J36 INC 1._9L_ Vl £9.G82

LGP I0$.10 VP _J.$Sl GAP 15.11 AZP 89.$3 TAL l_0,L_ TAP 8S.Oi RCA R7.0£ APO 153.48 V_ 3d.809

GP ll.ll ZN. 48.41ZAP 147.16 [T• ?t._O ZAE il?.OB ETE it0.41 ZAC 114.99 ETC 270.81CLP-I?T.DI

DLA -9.83 RAL 511.90 RAD 6548.2 VEL il.SS$ PTH

L-i TIN[ INJ I.AT INJ _ INJ RT A_C INJ AZIRTi4 INJ TINE
_014._ -24.88 _.18 1_._ 114._ • $1 8

9179.17 L_T.O$ L_8.79 1_4,_ II._ _0 13 $4

17_7.$4 -1$.4_ 10.45 178.11 115.B0 11 S $1
S000.18 88.37 £10.10 184.18 00.15 El 35 IT

tM._ -11.t3 355,1I IN._ 119.11 It ST 44

4751.14 31.8 18.44 i8_,43 7_.97 II SO 55

NI_ [)nrCUTION ACCURACY

8GT S_M_4.3 841 417.4 8G3 137.1

NNT -.4731 NNF -.4StNO RTI r ._452

SG1 SM•.7 _ 410.7 THA 177.75

1.13 VHP 9.85 DPA -11.41 RAP 188.18 ECC 1.$146

C•T TIN INJ t LAT INJ 2 LONG
1414.3 -10.81 _.11

_T•.t IS.S? 230.43

1197.5 -11.81 3.31

4d_DO.E L_l.?l _.19

9_8.5 -14.11 91.32

4151,1 99.7l 18.87

ORBIT D[T[I_4INATION ACCURACT

ST 8854.0 M 3IO.S SD S13.1

CRT .$94R CR6 -.5914 C$T -._H_

LSA 1314.4 M_A E$9.1 65A 15.0

EL1 8841.9 ELl £59.2 ALF 4.8D

1703



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL ,5, 1970

LAUmCH DATE 4(P 23 1970 FLIGHT T!i4£ 198.00 ARR|VAL DATE APR 9 1971

HRLIOCENTRIC CONIC DISTANCE 574.746

RL 150.11 L&L -.DO LOL 358.55 YL 25.737 GAL 8.01 AZL 88.11 HCA 288.70 SNA lZO.OZ ICE .28477 INC 1.89E8 Vl 29.882

RP 108.88 LAP -1.79 LOP 888.87 VP 3D.486 GAP 11.88 AZP 08.38 TAL 158.71 TAP 87.41 RCA 88.84 APO 154.ZD V£ 34.9D4

Re 184.8S4 GL 8.18 GP 18.34 ZAL 46.49 ZAP 167.58 [T8 79.81 ZA[ 127.04 ETE 170.64 ZAC 114.56 [TC 271.43 CLP-178.41
PLANKTOCENTR|C CON1C

C5 34,104 VHL S*91i DLA -i.i9 8AL 313o75 RAD 81_D,4 VEL |E.SD5 PTN Z,28 VHP 10.011 DPA -11.5S RAP 290.53 [CC 1.5759
LNCH AZMTH LNCH 71148 L-I TIM_ |NJ LAT |NJ LONG ZNJ RT ASC INJ AZNTH |NJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 9 17 20 8075.42 -1S.81 32.74 182.54 113.74 8 S1 53 1473.4 -12.57 25.48

BO.O0 18 0 47 5875.78 27.03 238.82 lU.08 81.21 20 28 43 4875.8 25.S3 250.27
100.00 lp 34 81 1824.97 -17.14 13.89 |81,98 114.87 11 4 48 1225.0 -13.65 6.84

100.00 80 28 88 49t_.48 88.38 818.05 187.82 80.12 21 49 47 4398.5 28.70 200.84

110.00 11 38 43 IM8.17 -8O.40 338.51 180.25 118.04 12 0 6 1042.2 -18.48 351.38

110.00 81 A4 34 471S.02 31.85 1811.8S 184.99 77.09 25 3 49 4155.0 29.82 190.08

DIFFERENTIAL C_ILItECTION8 NID-COURT£ [X[CUTIOi ACCURACY OR81T DETERNZNATION ACCURACY
TDE 1.1418 TRA 4.3281 T¢5-2.4898 8AU 1.1181 8GT SM5.7 8GR 414.7 885 153,0 ST 2321.5 SR 318.4 81 827.0

RD[ .3103 lIRA -.5537 RC3 .0818 FAU .01147 RRT -.4S27 RRF -.45S0 RTF .9478 CRT .5896 CR8 -.6053 C$T -.8987

FOE .8143 FRA 1,4070 FC5 -.8837 BRP 18019 SGa 5882,0 825 .0042 813 -.9478 LSA 8412.E NBA 238o4 88A 14.4

B_E 1.9897 liRA 4.5404 BC5 2.4711 F3P -483 SGI 51_7.S $82 405.1 THA 177.90 EL1 2328.4 EL2 2S2.4 ALF 4.75

LAUNCH DATE _P 85 1970 FL|GHT TIME _DID.O0 ARRIVAL DATE APR 11 1971

H[L 1G¢ENTRIC C_NZC

RL 150.11 LAL -.00

RP ION.DO LAP -1.05

RC 188.788 GL 8.14
FI.AN[TOC[NTR 1C CONZC

C5 3tD._D0 V_. 8.m

LNCH AZNTH LNCH TIME
SO.O0 9 17 leo

80.00 19 14 _D

100.00 10 _ll 40

1DO.D0 8O 39 43

110.00 11 34 14

110.OO 1'1 SAi 47

DISTANCE 179.701

359.5S VL 85.898 GAL 8.89 AZL 87.90 HCA 291.88 SMA

LOP 881.43 VP _.463 GAP 11.30 AZP 89.£2 TAL 187.18 TAP

GP IE.06 ZAL 44.14 ZAP 187.90 ET5 85.71ZA£ 128.88 [TE

119.79 [CC .29400 1N¢: 2.1002 Vl 29.882

89.04 RCA 84.57 APO 155.01 V2 34.799
170.94 ZAC 114.12 (TC 271.04 CLP-179.27

DLA -8.02 RAL 513.45 RAID 85_1.9 V[L 12.875 PTH 2.30 VHP 10.588 DPA -11.57 RAP 292.87 ECC 1.6484

L-I TIN[ INJ LAT INJ tONG |NJ RT ARC INJ AZNTH INJ TIlE PO CST TIN 1NJ 2 bAT INJ 2 LONG

2150.73 -17.41 _.24 11_,29 112.N 9 52 51 1530.7 -14.23 28.03

SZ78.1H) 87.04 2_1.70 191.39 81.25 8O 42 27 4877.0 25.55 250.35
SlMIO.RO -18.71 17.30 185.72 115.75 11 4 9 1280.6 -15.34 10.12

S008.15 E8.59 E18.24 191.55 80.22 22 3 5 4402.2 28.7S 209.82

181M,78 -SO.OS 1.49 |lM.Od 118.80 12 2 28 1094.8 -18.28 354.40

4780.83 5£,0E 1_.09 IM).31 77.55 83 18 8 4182.0 29.94 190.50

ORBZT DETERNINATZON ACCURACY

ST 2398.5 $R 312.2 58 839.7

CRT .8140 CR3 -.8153 CST -.9984

LSA 2488.8 NSA 245.7 SSA 13.7

EL1 2408.2 EL2 245.6 ALF 4.62

DIFFERINTIAL CaUECTION6

TO( E.1818 TRA 4.1001 TC5-£.1750 BAU 1.1450

• 8£54 RIM -._108 NC_ .00TO FAll .01018

FOE .M5£ FRA 1.4148 FC5 -*_45 Blip 18000

301[ 8.1_ BRA 4.9118 BC5 2.1780 Flip -452

NIR-COUilUME EX[CUTIC_ ACCURACY

8GT S859.0 8GR A41.1 883 129.0

RRT -.4£77 W -.4118 RTF .9507

886 5838.2 823 .0034 R13 -.9S08

SGI S_1_.2 882 5_,S THA 178.07

LAUNCH DATE 9EP R$ 13T0

HELIQ(ENTRIC CONIC

RL 150.11LAL -o00

RP 108.81 LAP -2.10

RC 188.887 _L 8.84

PLANETOCRNTRIC C0_11¢

C_ 44.1_19 VHL i.i53

LNCH AZNTH LNCH Tl14_

80.OQ 9 17 3£
SO.OQ 18 27 8

100.00 10 3S

100.00 10 51 58
110.00 11 55 48

110.00 I_ 9 5

FL|GHT TIN( 202.00 ARRIVAL DATE APR 11 1971

LOt. 3S8.58 VL

LOP 2_4.59 VP

GP 11.85 ZAL

DISTANCE 584.520

2S.DSD GAL D.e5 AZL 87._8 HCA 285.02 SNA 119.17 ECC .30416 INC 2.3170 Vl 29.892

38.431 GAP ID.88 AZP 80.02 TAL 155._8 TAP 90.70 RCA 63.20 APO 155.94 VZ 34.795

42.98 ZAP 18_.15 [T3 D7._7 ZA[ 126.81 ETE 171.Q4 ZAC 113.69 [TC 272.63 CLP 179.68

DLA -7.22 RAL 317.08 RAD DSGS.7 VEL 12.888 PTH 2.34 VHP 10.799 DPA -11.54 NAP 295.19 ECC 1.7284

L-I TIN[ INJ LAT INJ _ |NJ RT AEC INJ AZNTH |NJ TIN( PO CST T_N lNJ 2 LAT lNJ 2 LON_

8188.51 -18.87 51.TO 110.03 111.51 8 53 59 1586.3 -15.T9 32.39
St81.47 t7.08 239.0_ 199.10 81.40 20 55 10 4881.5 25.82 230.66

1955.05 -8O.18 8O.87 188,48 112.55 11 7 41 1335.1 -16.93 13.37

5007.97 28.45 218.M 194.85 60.45 22 15 24 4408.0 26.94 210.23
1748.19 -23.58 4.88 187.85 115.48 12 4 53 1148.1 -19.97 357.42

4788.1i_ 38.15 199.74 1_1|.93 77.79 23 27 35 4189.7 50.12 191.11

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TDE 2.57111_A $.8782 TCT-I._Q01BAU 1.1_47 8GT 5817.8 88_ 4_S.8 845 125.1

RO_ ._417 lIRA -.S4_RC3 .OS45 FAU .004181 liT -.40QD W -.34HH_ RTF .9538

.8785 IrRA 1.3049 FC5 -.1745 88P 18951 _ 5855.8 R_ .0049 213 -.9536

BO( E.StSS BRA S.28NBC5 1.9009 FSP -44E SG1 SSEO,_ 8_ 591.9 THA 178.25

LAUNCH OATE 8EP £5 1970 FLIGHT TINE 204.00

H_LIOCENTRIC CCNIC 918TANC_ g89.1_

RL 180.11LAL -.00 LOt. 359.55 VL 25.817 GAL 10.84 AZL 87.4§ HCA 298.17 SNA

RP SM.I_ LAP -8,84 L_ _7.73 VP _,400 GAP 17.71 AZP 88.D0 TAL 154.23 TAP
RC 190.149 81. 9,09 GP 11.83 ZAL 41.42 ZAP 148.55 [T5 9_._9 ZAE 12_,82 [T[

PLAN[TOC(NTR 1C CON|¢

C3 SO.OE5 VHt. 7.01_J DLA -8.48 RAL 518.58 IL40 8S_.8 V_L 13.0_1 PTH 2.58 VHP
LIACH AZNTH L.NCH T1NE L-| TINE INJ LAT INJ _ INJ RT ATC INJ AZNTH INJ Tli_

90.00 9 17 Sd 81P_10.18 -110.18 45.11 195.78 119._ 9 55 15

90.00 19 58 44 _I_NI.tVJ 27.18 t59.$8 118,S8 81.84 21 6 55

100.00 10 _ 10 11_7.74 -21.8O _A.91 195.1_ 111.28 11 9 17

100.00 21 3 11 g018.85 _8.SS t19.L_ IN._4 80.75 22 26 48

SlO.OQ 11 57 21 17_8.18 -2S.0_ 7.87 191.t_2 114.1_3 12 7 17

110.00 _ 1_ 30 4780.85 38.51 _00.58 187.S5 78.17 23 38 11

OIFFENENTIAL C_CTiON_ MID-COURSE EXECUTION ACCURACY

TDE !.3910 TRA |.7132 TCS-I.IM38 8AU 1.1001) 8GT 34J13.8 _ 411.4 863 121.4

itDE .3|80 NIIA -.34110 RC5 .0430 FAU .00764 RRT -.5710 RRF -.5590 flTF .9571

FD[ .TQ£$ FRA 1.3988 FC5 -.15£1 Blip 19057 SG_ 5859.8 RE5 .00_4 R13 -.9S71
BO_ £.21|8 liRA 3.78_8 BC5 1._114£ FSP -431 381 5817.9 882 381.9 THA 178.44

_RBIT DETERMINATION ACCURACY
ST 2482.8 Sit 307.9 $S 652.4

CRT .9290 CR3 -.6874 CST -.9999
LSA 2555.1 NSA 238.8 SSA 13.2

EL1 2470.S EL2 238.5 ALF 4.54

ARRIVAL DATE APR 13 1971

119._5 ECC .31537 INC 2.5451 Vl 29.982

98.40 RCA 81.71APO 156.99 V2 34.791

171.23 ZAC 113.25 £TC 273.22 CLP 179.01

11.E59 DPA -11.48 RAP 297.48 ECC 1.8233

PO CST TIN INJ • LAT INJ 2 LONG

1440.£ -17.24 35.87

4888.9 25.73 231.18

1587.7 -18.42 16.57

4AID.8 28.98 210.84

119_.2 -21.58 .44
4181.0 50.34 191.92

ORBIT DETERMINATION ACCURACY

ST _5E2.9 SR 303.1SS 685.9
CRT .8421 CR$ -.6403 CST -.9998

LSA 2616.5 NSA 231.9 SSA 12.6

EL1 2530.4 EL2 231.7 ALF 4.45
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE IEP t3 1R70

HELIOCENTRIC CONIC

RL 1S•, 11 LAL -.00

RP 108,95 LAP -t,SR

RC 19t,414 GL 9.3•
PLAHETOCENTRI C CONIC

C] 56,75• VI¢L 7,538

LNCH AZNTH LNCH TIN(

90,00 • 18 14

9O.OO 19 49 t4

100.00 10 31 SI

1DO.DO 81 13 30

110.00 11 58 55

FLIGHT TINE lOS.DO

D|8TANCE $DS,ROI

LOL $59,55 VL 85,578 GAL 11,95 AZL 87,21 HCA 301,53 SNA 119,14 ECC

LOP 300,91 VP 34.570 GAP 18,51 AZP U,|5 TAL 1DE,R5 TAP 94,1t RCA

GP 11.45 ZAL $D,N ZAP 111,41 IrT5 N,9t ZA( ltI,t9 [T[ 171,41 ZAC

OLA -5,8Z RAL 31D,DG RAD I$1t,O V[L 15,345 PTH t.44 VHP 11,741 DPA

L-I TIN( INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIN(

_t.34 -11,30 46.47 107.41 109.05 D 56 _S

5L_19,13 ET,Zt 840,L_ tl_,Ot 81,01 11 17 45

1051.85 -1fl_.TZ 17.31 IH.D4 lOl.N 11 10 511

5017.87 18.17 Z20.10 201.78 81.11 tZ 37 18

1844.03 -21.54 11.05 105,39 11E.I2 11 9 40

110.00 11 tlJ 4 4794,94 38.49 801.I0 801.00 78.74 85 47 58

DIFT1ERENTIAL _CT|ON6 MID-COURSE EXECUT|ON ACCURACY

TOE t,ip147 TRA 1,14m4 TC3-1,4007 OAU $,0105 8IT 55_,t _ _H_,5 845 117,0
leD( ,5777 liRA -,S41M 0C5 ,0358 FAU ,00134 RRT -,5_0 mF -,)91_ RTF ,RGOS

FOE .7541 IrRA 1.1111 FC3 -,0947 BOP 10115 m $455,9 1_3 ,OOZ$ R15 -,9405

E.IP49IP MA R,1755 BC5 1.4101 Flip -4_D SG1 5500.0 8GZ 578.1 THA 178,15

LAUNCH DATE _P 85 1970 FLIGHT TIME 248.00

NELIOCENTRIC C_NIC DISTANCE 197.1)55

RL 150.11 L4L -,IX) _ 550,55 VL 85.541 GAL 15.11 AZL N,95 HCA 504,48 SNA 118.94 ECC

RP 11M.94 LAP -8.51 I.GP 504.08 VP 34.548 GAP 19.40 AZP N.87 TAL 151.49 TAP 95.07 RCA

IK lip4.1tll GL 9.47 GP 11.95 ZAL 38.•! ZAP 118.41 ET5 101.78 ZA£ 126.55 ETE 171.59 ZAC
PLAIG TOCENlrll: C CONIC

C5 14,511 VHL •,037 DLA -5,L_ RAL _81,85 PAD 154MD,E V[L 15,151 PTH 8,49 VHP 18,PSM DPA
I.MCH AZIITH iNCH TIRE L-I TIRE INJ LAT INJ LING INJ RT ARC INJ AZMTH |NJ TINE

90.00 9 19 0 LHJ49.71 -81.41 40.78 201.11 107.78 D 51 8

90.00 10 51 • 5511.77 87.57 841.15 805.41 88.45 81 87 58

100.00 10 57 55 EO#8,RS -LVS,IM 30,54 ZO0,4_ 108.50 11 18 41

100.00 91 !I SS S041.4Q I_J.ipl 211.GI ZOS.10 81.M _ 41 54
110.00 11 40 I_ 1011.111 -_.54 14.81 111t.14 111.10 18 It 1

110,00 I_ 54 M 4810,_ _,_ 80_,75 804,45 79,41 85 51 50

DZ_TIAL C.alZCTIM NID-_ EXECUTION ACCURACT

TD_ 5.07441 111A ip.II06 TC5-1.1107 |AU 1.1_P84 5GT 5190.1 _ 578.5 SG3 114.6

ND( -5070 llA -,3414 NC5 ,0941 FAU ,00498 liT -,_DOI 11OF -,81P54 RTF ,H40

FIE .7t85 FRA 1.18GO FC5 -.OIQ7 Blip 15104 8G8 5595.0 R25 .OOet R15 -.9640

DOE 5.100_ _ I.ip$111 K5 1.1801 FSP -407 8G1 55111.5 _ 5tl.5 _ 175.81

ARRIVAL DATE APR 17 1971

• )E777 INC t. TRTt Vl Z9.48£

50.05 APO 158.19 V_ _4.78!

11E.IE IT( 875.71 CLP 171.11

-11.51 RAP 2•R.7S ECC 1.9537

P_ CST TIN INJ t LAT INJ 2 LONG

1098.5 -le.Sl 51.91

4t0D.1 15.87 251.99

|450.0 -ll.l• 11.74

4417.0 17.15 211.15

1844.0 -_5.04 5.44

4194.5 _O.IO 1_.99

ORBIT DET£NNINATION ACCURACY

ST 8575,t SR L_•.t 8S 110.4

CRT ,1515 C_• -,6537 CIT -.ip998

LSA L_H_8,8 14_A 884,4 i$A 1_.1

EL1 8580.7 EI__ 824.5 ALF 4.38

ARRIVAL DATE APR 19 1971

,_4151 INC 3.045• VI tip.GO_

70.58 APO 150,56 V£ _4.7ip7

118,59 ETC 274.54 CLP 177.18

-11.15 RAP _01.99 ECC t.O_SO

P_ CST TIN INJ t LAT INJ R L_4G

1748.7 -1•.88 4t.Oip

4711.0 2J.05 95£.7ip

1488.9 -81,07 I_,05

4441.5 87.51 219.58
12•8.5 -84.4t •.48

4810.8 _O.ll 11M1.0_

G_BIT _T_NNINATION ACCURACY

ST 8117.0 IR t95.8 8S 1_1.7

CRT ,I715 CR5 -.I480 C•T -.999t

LSA 8715,5 N_A 811.8 IDA 11.5

ELI tI24.4 ELI ttl.I ALF 4.55

LAUNCH •ATE SEP 25 II?O

HELIOCENTRIC COMIC

RL IS•,ll LAL -.00

|P loop, IM LAP -I.l$

114.090 6_ 9.10

PLAHETOCENTR IC CONIC

C5 75.110 _4L 0,598

LN(N AZNTH iNCH TIN(
90.00 9 10 40

90,00 tO 7 51

100.00 10 SIP 40

100.OR 81 51 85

110,00 11 48 0

110.00 22 44 45

FLIGHT TIN( tlO.DD ARRIVAL DATE APR 21 1971

DISTANCE SOl,IS8

L(X. 3S0,55 VL 15.50S GAL 14,40 AZL H,l? HCA $07,14 8NA 118,74 ECC ,$5R8£ INC $,StSO Vl 29.19_

LOP 507,E4 VP _HI.515 GAP 80 58 AZP IT,IT TAL 150,85 TAP 97,89 RCA 76,57 APO 141.11 Vt 54,784

6P 11.00 ZAL 57.59 ZAP 111.50 ETI IN.IS Z_ 181.33 ETE 171.78 ZAC 111.01 EYC t74.RT CLP 171.28

OLA -4.10 HAl. 588.45 810 1599,4 V(L 13.970 PTH 8.55 VHp lt.iK_ DPA -10.95 RAP 504.11 ECC t.2149

L-I TIN( INJ LAT INJ LGNG INJ RT A_C INJ AZI4TH INJ TXNE PO CST TIN |NJ t LAT INJ 2 L_G

l_l.t7 -15.45 5t.J_ _04.71 lOJ.SI • St 51 1701.t -tG.IR 45.1R

55L_.II 87.50 t4t.L_l 808.74 58.99 81 _I 50 4781.1 81.84 E55.8£

E155.II -_4,85 53,75 804,84 S07.L_D 11 14 85 1555,9 -P_.£4 15.91

_017.11 _.99 81_._ _0_.55 8_.85 8_ 55 48 4457.8 17.58 R15.70

1_1.04 -ll.l_ 17.55 I_.I_ 101._4 18 14 18 1550.0 -ES.ID 9.59

48_7.70 58.il _04.10 _7.1 80.17 _4 S 11 4L_7.1 51.L_D 195.50

DIFFEI_NTIAL C.QI_ECTION8 NID-CCORO£EXECUTION ACCUP.ACY ORBIT DETEIU¢INATION ACCURACY

10( $.$439 TRA 7.1780 TC5 -.IH_7 BAU .9759 8IT 55_9.5 _ 5tl.9 845 111.4 ST _054.0 M £ipip.O 5S 715.Z

ROE .4114 liRA -._401RC5 .0177 FAU .00554 RRT -._H8RF -.95_4 RTF .HTI CRT .I879 air -.0855 CIT -.9999

FOE ,8095 IrRA t,74ipS FC5 -,0414 Blip 111109 _ 5571,01U_ ,00_ N15 -,NYI LSA 8751,1 NSA E1M,I 5IA 11,0

liO[ S.5497 BOA 7.1ip30 BC5 .94919 FRP -_1,5 IG1 5510.1 _ 349.1 THA 170.05 ELI 8998.5 Ei_ Lq)8.J ALF 4.19

LAUNCH •ATE 8EP 85 1070 FLIGHT TIME 818.00 N_IVAL DATE APR 85 1971

HELIOCENTRIC CONIC DIITANCE_OS._5

RL 150,11LAL -,IN) _ 559,55 VI. 85,499 GAL 15,80 AZL N,57 HCA 510,79 SMA 118,55 ECC .57589 INC 5,¢_89 Vl L'9.•8t
lip 10_,04 LAP -8,75 LOP 510,40 VP 5¢;,LqK) GAP 81,48 AZP 87,_ TAL 140,04 TAP 99,84 RCA 74,_J_ APO l_.•T Vt 54,785

RC lip7.100 GL 0.70 GP 10.91 ZAL 51.87 ZAP 1M.OI ET5 111.14 ZAE 186.00 (TE 171.91 ZAC 111.55 ETC 875.50 CLP 175.tl
PL_TOCENTRIC CGNIC

C5 IM,71jip VHI. ip,805 D_A -4,_ RAL _85,511UlO 15t0,7 V1EL 14,55I PTH 8,11 1nip 15,57_ OPA -10,M RAP 504,58 ECC 2.5946

LNCH AZNTH INCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AZIITH INJ TIME PO CST TIN INJ E LAT INJ 2 LONG

90.00 ip _0 IS 8457.S_ -84._8 5_.18 _Gt._ 105.G5 10 1 8 1857.I -81._ip 4•._G

90.00 80 15 45 5845.55 L_r.lkl 84_.48 £18.00 05.57 81 44 46 4T45.6 L_.4D 855.01

100.00 10 39 47 8581.57 -1_.?1 _l.II 107.75 105.79 11 11 ip 1581.6 -85.50 ll.R•

lO0.O0 81 _1 8 1074.81 !1.11 |_J,58 I11.10 1£.91 85 5 57 4474.8 87.15 814.95
110.00 11 45 B 1N.11 -I_.Sl _O,N B,4G 107.N 19 1t 58 IN.I -1_.05 It.to

110.00 !1 I1 49 484H.05 55.11 801._ 111.14 81.01 84 1£_1 4_47.0 51.55 194.70

DI_IAL CGNNKCTIC_ NID-CGUN_ 8_CUTICN ACCURACY NIT D_TERNINATIGN ACCURACY

110( 5,4_H_ _ 7,7151 TC5 -.IOlt_AU ,1_1_ 8IT 55_H_,981_ 344,7 5G5 10_,5 ST L_I_7,OM Itl.O iS 731.4

NO( .4414 IIA -.1115 _ .0111 F_U .00111 liT -.|101W -.!07t RTF .0718 CRT .7091 CR5 -.llip7 CIT -.9999

FD_ .ip417 IrRA 1.1111 FC5 -.01041 11704 IG_ 5_lH.II_l .0014 RI5 -.t718 LSA 8705.8 14_A L_O.5 ISA IO.S

DO( 5.¢N100 liRA 7.710I _ .DOI_ Flip -5H7 IGI 5557.4 _ 557.0 THA 170.85 EL1 ff904.4 EL8 tO0.S ALF 4.IS
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUMCH DATE &EP 23 lITO FLIGHT TIN( Z14.00 ARRIVAL DATE APR 25 ll71

N(LIOCENTRIC CONIC

RL 150,11 LAL -,DO

RP 108,94 LAP -I.IS

RC 1_,100 GL 1.17

PLAN(TOCENTI_|C CONIC

C3 97.7]$ WiL 9.144

LNCH AZNTH UtCH TIM(

90,00 9 21 11

90.00 20 El 34

100,00 10 40 45

100.00 21 45 43

110.00 11 44 S5

110.00 12 $8 4

D|STANCE 108,889

LOL 3S9.55 VL 2S,431 GAL 17,3S AZL IS,G4 HCA 313,94 SMA

LOP 313.5l VP 36.267 GAP L_.71 AZP 87.24 TAL 148.00 TAP

GP 10.77 ZAL 35.28 ZAP 167.7l ETI 116.63 ZAE 115.78 ETE

DLA -$.81 RAL 5E4.47 RAD 6S69.9 VEL 14.801 PTH 2.67 VHP 14.358 DPA -10.40

L-| TIM( ZNJ LAT INJ LONG INJ RT ASC ]NJ AZNTH ]NJ TIM( PO CDT TIM

1481,75 -25.05 59.14 611.62 105.70 10 2 34 1681.8

S302.51 27.77 2_I_I,.IM 215.15 84.24 21 51 5$ 4141.5

2E15.10 -66.49 59.84 211.22 104.59 11 17 51 1625.1

5094.19 29.21 224.94 214.97 63,44 Z$ 10 58 4494.2

8024.26 -_K).43 25.38 209.98 105.57 12 18 59 1424.5

4817.19 35.35 207.15 614.37 81.95 24 19 11 4267.8

118.57 ECC .59501 INC 5.9651 Vl 29.68£

101.94 RCA 71.85 APO 164.89 V2 54.785

172.15 ZAC 111.10 [TC 275.81 CLP 174.14

RAP 508.40 ECC _.6085

|NJ 2 LAT INJ 2 LONG

-22.90 51.12

26.66 134.54

-24.25 51,78

28.08 216.54

-27.89 15.11

31.84 198.23

ORBIT DETERMINATION ACCURACY

ST Z713.7 IM_ 277.4 4S 700.9

CRT .7214 CRS -.7173 CST -.4999

LSA 1825.5 NSA 191.8 $SA 10.0

EL1 2111.1 EL2 191.7 ALF 4.24

DIFFERENTIAL CORIt[CT|QNS

TDE 3.9494 TRA 9.$919 TC3 -.4424 BAU .8204

•4497 lIRA -.$124 RC5 .0074 FAU .00099

F'DE .8903 FRA 1.9114 FC3 -.0025 BL e 18408
3.9772 BRA 8.3¢M7 9C3 .4424 F_I D -359

MID-COUItSI[ EvrCUTION ACCURACY

SGT 5515,4 8_R 327,6 803 105.8

RRT -.1557 RRF -.1529 flTF .9740

SGB 5565,2 R_ .0024 R13 -.9746

SG1 $513.7 80_ 323.1 THA 119.48

LAUNCH DATE 8EP 25 1970 FLIGHT TIME 214.00 ARRIVAL DATE APR 27 1971

H(L |OCENTR IC CONIC

RL 150.11 LAL -.00

RP 100.94 LAP -8,95

RC IO1.461 4L 4.1_
PLANETO(ENTR 1C CONIC

C3 113.381 _ 10.&45

LNCH AZNTH LNCH TIM(

9O.OO 9 _ 1

90.00 80 81 3¢)

100.00 I0 41 44

100.00 81 51

110.00 11 49 15

110.00 _ $ II

D I FleEItENT 1AI_ C_)RR(CT|ON4

TD( 4.99N _A 9.0404

ROE .491K) lIRA -.£1NI4

F1Di[ .9591 FRA 8.0071

4.3881 liilA 9.04dl

OISTANC( 611.$S0

L(X. 359.55 Vb 25,404 GAL 19.04 AZL 8S.$7 HCA 311.09 GHA
L_P 514.75 YP 54,_S GAP 14,10 AZP _,82 TAL 141,07 TAP

GP 10.$S ZAL 34.42 ZAP 157.30 [T8 121.$9 ZAE 125.40 ETE

DLA

L-I TIN[ INJ LAT

2623.59 -2S.$1
5,111.14 27.10

11t4.1_ -27.15
5|15,14 L_.4£

2044.23 -31.17

41119.91 35.53

118.Z0 ECC .41449 INC 4.3347 Vl 29.492

104.14 RCA 69.20 APO 147.19 V2 34.794

17_.35 ZAC 110.68 ETC 274.34 CLP 173.00

TC3 -.4771 6AU .7228

RC5 .0040 FAU-.O0142

FC$ .0124 B_P 11913

BC3 .4771FSP -340

-3.47 RAt. 325.31RAD $570.2 VI[L 15.519 PTH 2.14 VHP 15.193 DPA -10.10 RAP 310.40 EC¢ 2.9650

INJ LGNG INJ RT AIC |NJ AZNTH INJ TIN( PO CBT TIN [NJ 8 LAT INJ Z LONG
Q.Oe 214.1_ 102.39 10 6 4 1925.4 -25.70 53.90

9.49.32 218.20 84.97 21 3t lZ 478£.8 24.91 857.79

46.74 214.51 103.01 11 li 30 1444.2 -25.09 34.55

214.48 219.04 84,44 23 11 43 4315.8 28.34 _17.84

24.27 213.$7 104,81 12 Lq) 39 1464.2 -28.82 17.85

208.$3 2|7,Sl 92.11 24 24 55 4189.9 32.19 lS_J).87

MID-COUIli[ EXECUTION ACCURACY CRB|T DETERM|NATZON ACCURACY

SGT 4489.0 _ 310.8 $03 103.2 ST 2754.7 M 278.6 SS 769.0

RRT -.04170 _ -.0410 RTF .9744 CRT .7404 CR8 -.7341CST -.9999

5417.$ RI_ .O01NI R13 -.9744 LSA 2855.4 MSA 142.9 SSA 9.5

SG1 5489.1 _ 500,$ THA 179.71 EL1 2142.2 EL2 162.7 ALF 4.24

LAUNCH DATE IEP 23 1910 FLIGHT TIM( 216.00 ARRIVAL DATE APfl Z9 1971

HELIOCENTRIC CONIC

RL 150.11 LAL -.DO

RP 104.93 LAP -3.04

RC 203.212 6L 9.65

PLAN[TOCENTRIC CONIC

C3 138.140 VHL 11.44_

LNCH AZMTH LNCH TIM(

90,00 4 28 50
90.00 _0 S$ 80

100.00 10 48 41

100.00 21 54 10
110.00 11 47 5Q

110.00 23 7 SO

DISTANCE 613,771

LOt. 359.55 VL _5,375 GAL 20,61 AZL 85,25 HCA 520._4 $MA 11R.05 ECC .45872 INC 4.7531 Vl 29.482

LOP 319.89 VP 56.225 GAP 25.41 AZP 84.54 TAL 14$.51 TAP 104.55 RCA 66.25 APO 119.82 V2 34.788

GP 10.49 ZAL 53.69 ZAP 1_4.70 (T$ 124.45 ZA[ 124.95 [TE 172.56 ZkC 110.26 ETC 17|.76 CLP 171.79

DLA -5.20 RAL 526.02 RAD 1570.4 VI[L 15.921 PTH 2.41 VHP 16.152 DPA -9.79

L-1 TIN( IRA LAT INJ LONG ZNJ RT ARC INJ AZMTH INJ TIME I_ CST TIM
2342.17 -21.2_ &4.13 211.95 101.15 10 5 52 1462.2

5404.61 24.02 247.92 261,11 85.77 22 $ 24 4404.8

6304.59 -27.71 45.45 217.$2 101.$9 11 21 5 1704.6

5137,42 29,5S 228.15 210,97 85,30 23 21 47 4537.6

2101.49 -31.1| 25.01 214.58 103.30 12 22 51 1501.7

4913.29 33.71 210,23 _0,51 83.91 24 29 44 4515.5

DIFFERENTIAL CC_flECTIDN8

TD( 4.4864 TRA 9.7_ TC3 -.3494 BAU .$174

.53£$ lIRA -.8544 tiCS .0019 FAU-.O0554

FOE .91k48 IrRA 2.1040 FC3 .0219 BliP 14302
4.4691 ImA 9,14020¢3 .3494 FRP -340

RAP 512.32 ECC 3.1T50

]NJ Z LAT |NJ Z LON;

-2A.40 58.53

27.14 239.37

-15.82 37.16

28.59 229.46

-29.43 20.47

32.51 201.62

_It6[T D(TERM[NAT[ON A_CI_RACY

ST 2727.9 SR _68.1 S3 814.4

CRT ,7591 CRS -.7547 CST -.9999

LSA 2854.1MSA 174.3 3SA 9.0

EL/ 2735.5 EL_ 174.1 ALF 4.18

NIO-COURE_ EX_CUTIOH ACCURACY

8GT 5459,0 _G_ 995,1 864 100,3

RRT -.0119 RRI r -.0149 flTF .9417

SGB $447,0 R_ .0032 R13 -.9817

4G1 5459.0 8¢_ L_l_J.| THA 179.94

LAUNCH DATE 8_P 8_ 1970 FLIGHT TIN[ _qD.00 ARRIVAL DATE MAY 1 1971

HSL IOCSNTlll C C_NIC

Iti. ISO.11 LAL -.00

RP 101.98 LAP -3.12
RC E04.943 GL 9.41

Pt.AI_TOCENTR IC CONIC

C3 155,137 _L 1£,445

LNCH AZNTH LNCH TIM(

9O,OO 9_3_
Im,00 Im $7 1

100.00 10 45 3S

100o00 21 39 45

110.O0 11 48 34

110.00 _ 11 13

OI8TANC[ Ill.Ol_

LOL 559,55 Vb 25,345 GAL _.11 A_L 84.77 HCA 525.39 SI4A

LOP 323.04 YP 34,208 GAP 27,47 AZP 83,80 TAL 14_,79 TAP
6P 10.37 ZAL 53.11 ZAP 145.95 ET$ 131.18 ZA[ 12,4._9 [TE

117.$8 [CC .46412 INC 5.2309 Vl 29.682

I0_.I_ RCA 68.94 APO 172.83 V8 34.790

112.19 ZAC 109.85 ET¢ 277.18 CLP 170.46

DLA -3.01 IL4L $24.|9 RAO IS'K).? VI[L 18.821 PTH 2.89 Vl.Ip 17.265 OPA -9.47

L-I TIN[ INJ LAT INJ LONG INJ RT AS¢ INJ AZNTH INJ TIM( PO ¢$T TIM
2591.70 -L_I.IS 47.P_l _Lq).92 99.95 10 4 54 1997.7

5411,40 _8.13 249.44 _3.85 8_,_ 22 7 99 4828.4

I._$9.83 -24,17 47.97 _0,51 100,44 11 22 35 1759,8

5141,50 99,47 2_,_0 _,74 80,_ 25 25 47 4541.5

2134J,28 -32.30 31.58 219.57 101.44 12 _J 13 1534.3

4951.11 33.01 212._J I_V_.N 85.08 _4 35 31 4331.8
DIFFENENTIAL COm_CTiOI¢_

TO( 5,OOGI TRAIO,0199 TC3 -.2f,87 IM4J ,4744
I1_ ,llkl _IA -,|101RC5 ,0001 FAU-,O0559

IrDE 1.0400 IrRA 1.211M FC3 .0512 liP 111_10

I10( 5.0319 2RA$O.II|i K3 ,1_97 Flip -330

MID-COU_ EXECUTION ACCURACY
$GT 3399,4 8DR 280,1 803 97,7

RRT ,0799 RRF ,0721 RTF ,9848

$402.7 _ -.0038 R13 .9848
SG1 5395.4 SG2 279.9 THA .23

RAP 514.13 ECC 3.5532

ZNJ Z LAT INJ 2 LONG

-25.00 59.96

27.37 2A1.04

-24.44 39.40

28.83 821.20

-30.33 L_.92

32.82 203.49

ORBIT O[TERNINATION ACCURACY

67 2723.5 SiR 265.9 SS 847.8

CRT .779| CR$ -.?744 C$T -.9999

LSA 2459,8 144A 145,2 SSA 6.4

EL1 2731.3 ELi 145.0 ALF 4.53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SEP 84 1070 FLIGHT TIN( 70.00 ARRIVAL DATE DEC $ SD?O

KLIOCE#TIIC CONl( DISTANCE 187.435

flL 150.07 LAb -.00 LOL .S) YL tl.|]l GAL -I.l| AZ b N.SS HCA 83.43 8NA 1£7.23 ECC .E4352

RP 107.71 LAP .4§ LOP 13.01 VP 37.1|HD GAP -11o03 AZP 89.95 TAL 815.TS TAP L_J7°17 RCA JHJ.DS

RC 49._61 GL £.34 GP -16.48 ZAL 14E.Ot ZAP 21.47 ET8 45.04 ZAE 146.Jl ETE 53£.14 ZAC 85.96

PLANETOCENTR 1C CGMIC

Ci RS._4 Vt_ S.CmT DLA -12.11 R/_ t$S.IS AND S5M.I _EL 18.139 P_H 8.18 VHP 7.544 DP& -$7.Sg

LNCJ4 AZNTH LNCN TIN( L-I T|NK INJ LAT |NJ LONG INJ IT AK |NJ AZMTH INJ TIN[ PO CDT TIN

80.00 3 13 14 $eDe.S5 -1O.eDJ 1_.03 80.79 111.51 5 44 45 1L_N_.S

90.00 ll 4 $ S)O?.S1 17.54 140.89 N.99 D8.31 13 38 33 4707.9

100.00 4 10 83 1lS0.03 -11.84J 3.59 80.18 117,M 4 $5 53 1D_D.O

100.00 13 31 57 5005.84 18.4UJ 118.91 84.75 81.04 14 55 tt 4485.8

110.00 $ 81 41 1480.00 -14.94 $48.95 78.40 121.11 $ 47 P$ 800.0

$10.00 14 $0 40 4_MJ.Oe _.1£ 189.W_ N.OZ 77.l$ 1l 15 17 4118.0
DIFFERENTIAL C_INECT IQN8

19[ .08rJ TRA -.:$319 TC5 .4449 BAU .15DE

RD( -.8114 IIA -.1$11 It3 -.8870 FAU .04014

FD( .tO|HD FRA -.lira8 FCS-1.5140 g_P 15_1

8DE .0107 IlitA .:$80$ BC$ .S34Jl FSP -$08

NID-C,01JI_ EXECUTICN ACCURACY

8GT I_0.1 _ 44NJ.8 1_3 185.9

liT -.33_J9 NNF .454_ RTF -.JOSS

SG8 774.8 _ -.01104 Rt$ .DSSO

891 414.8 _ 416.7 THA 155.57

INC .4480 Vl _11.081

APO $90.81 Vt 3S.te4

(TC 841.47 CLP -$4.08

RAP 144.80 [CC 1.4ETS

INJ 8 LAT INJ 8 LONG

-7.05 15.E$

15.98 EOE.48

-8.04 $$4.04

fiT, 11 _$1.44

-10.71 54E._J

39.O0 $91 .O0

NIT DETIE_NINATION ACCUIACY
ST 156.8 M 341.1 86 E19.0

CRT -.5448 C_S .1_) CST -.7914

L_A 410.5 1458 150.0 lUSA $1.4
ELI 555.£ E I!1' 181,5 ALF 104.13

LAUNCH OAT[ I_P 84 18T0 FLIGHT TIN( 71_.00 MtRIVAL OAT( DEC S 1970

HELIOCENTRIC C_MIC DISTANCE 194.814

8L ISO.OT LOML -.DO L_L .55 V_ 87.D0_ G&L -9.57 AZL 00._4J HCA 841.E5 _48 1_8._4 ECC .85_84 INC .8041 Vl 18.001
RP 107.48 LAP .44 L_P 87.18 VP 57.817 GAP -10.12 AZP 09.94 TAt. 815.14 TAP $01.78 RCA 87.84 APO 158.$$ V8 05.185

ItC $1.LqJ:$, rd.. 5.40 64P -17.54 ZM. 143.30 ZAIP IP.4.19 ET$. 41.17 ZAE 145.85 1=1"[ 530.18 ZAC 84.47 ETC 861.71 CLP -16.83
PLMDET,OCENYR i C CGNIC

C$ 89.04_ _DL 5.006 DL_A -10.87 RA_ 815.08 RND 6_4_.D V_L 18.101 PTH 8.17 VIDP 7.107 DPA -_8.74 RAP P_4._4 ECC 1.4185

LNCH AZMTH iNCH TINE L-I TINE INJ LAT INJ LONG INJ IT A_ INJ AZNTH INJ TIN[ PO CIT T|N INJ 8 LAT INJ 8

_0.00 t $7 _ |851._0 -11.85 24.30 79.87 115.91 5 L_ 57 15:$1.5 -8.87 17.49

90.00 18 11 10 S8SO.li_ I_.?$ _54.8_ 84.78 80.55 15 39 40 4_50.6 85.14 8P_1.5:$

100.00 4 13 L_r 184NI.59 -18.99 5.09 78.58 117.16 4 41 $$ 10_4.$ -8.81 018.80
EGO.GO 'Jt5 38 $O 4871.11 I_J.Ol 818.01 IM.44 79.11 15 I 41 4371.1 8E.88 80?.8T

110.00 $ 8 :$1 1510.4$ -18.00 310.4_ 71.87 ILq).4_ 5 34 48 810.4 -11.88 _4.D8

110.00 |4 Stl 8 4719.77 51._t_ 194.M 68.80 T$.I|S 16 17 48 4119.8 t9.OT 167.t|1

01_18_ CXNI_CTION8 CI_IT (NETIEItNINATION ACCURACY

TI_ .0410_ 11L4 -._MO TC5 .4818 llAU .1849 57 $47.0 M $L_.4 $S E$6.4

0.8:$0_ _ -.tim RC5 -.5105 FAU .044$8 CItT -.4909 (:ITS .8886 C$1 -.7106

FO_ .:$5|$ F_A -.L_JD_ FC_-I.$_IN| DIP 1715 LEA 417.7 N_A 155.4 008 $£.G

.88_3 81L4 .34J18 KS ._J18 FJlP -$SS EL1 355.6 EL8 11_4.5 ALF $O4.51

NID-CCU_E [XECUTIGN ACCURACY

8GT 4_7.8 8_ 484.8 89:$ 158.7

RRT -._95 RRF .S093 RTF -.0099

_AJ 7_.$ _ -.1050 R15 .6748
891 478.0 SCA_ 480.4 THA 158.08

LAUNCH OAT[ OEP E4 1:$570 FLIGHT TIN( 74.00 ARRIVAL DATE DEC ? 1970

H(tlQCENTRIC CONIC

RL 1$0.07 LAL -.00

RP 107.0$ LAP .6t

ItC 58. _46 GO 4.48

PI.AN_TO([M_ |C CdON|C

C$ 84.3tl VHL 4.t38

LNCH AZNTH LNCN TIN(
90.00 8 48 34

9O.O0 $8 tO I_

100.00 3 59 8:$

100.O0 15 48 14
110.00 4 51r 80

110.00 15 4 44

DIFFE_IrNT IAL _CTION_
.O"/'O1 _-.:$140

-.88OO lIRA -.1704

• 4364 FRA -.1'8815

BO( .8114_ INIA .:$570

DISTANCE 801.051

LOL .53 VL 27.281 GAL -9.51 AZt. 00.15 NCA 89.D9 SI4A 189.14 ECC .22993 INC .8E£3 Vl 89.481

LOP 90,4£ VP $?.81_1 GAP -S.2| AZP 90.00 TAL 81D.44 TAP $04.35 RCA 98.45 APO 150.84 V2 $5._0='

GP -lll,Tll ZAL 144.44 ZAP 87.1§ [T5 3?.88 ZAE $45.25 (T[ 587.80 ZAC 65.2? ETC ='61.71 CLP -19.99

D_A -!).84 ItAL 815.95 8AD $5118.0 VII. 1_.071 PTH 8.11_ VHP E.$D$ DPA -30.97 RAP E44.07 ECC 1.4003

t.-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZNTH ][NJ TIN( PO CST TIN IN,i Z LAT INJ E LONG

1871.0£ -1:$.01 8D.W_ 75.08 115.57 3 15 25 $:$71.0 -0.49 19.71
51N.41 H.07 t$$.00 D_.73 76.15 1_ 46 50 459E.4 Zd.E3 _24.RZ

1785.18 -14.15 7.83 77.45 11E.62 4 80 4 t125.2 -$0.44 .99

4819.48 87,L_ 211.34 82.45 77.:$0 IS 8 14 4510.5 Z5.E? Z04.13
1541.7:$ -17.08 552.41 75.80 1tO.D7 S 85 $ I541.7 -$P.05 345.75

4875.70 30.54 182.75 81.48 75.15 16 88 40 4075.? 26.0=' 194.4_1

NID-COUIR$[ EXECUTION ACCURACY ORBIT DETERI41NATION ACCURACY

TC:$ .5516 BAU .L_I_I 8GT D_).8 I_R $0_.4 SG$ 157.4 ST 138.4 _i_ $06.1 $$ ='99.8

8C0 -.$$84 FAU .044191 RRT -.40_4 RRF .$647 RTF -.6118 CRT -.4241 Cite .9150 CS,T -.7177
FC:$-1.7411 Blip 1799 SG8 80_.8 P_3 -.1171 R13 .8934 LEA 420.0 NSA 137.5 SEA 33.4

BC5 .t_47 Flip -409 _91 54_1,6 _ 484.S THA 148.$8 EL$ 354.7 EL=' $8='.7 ALF 10='.711

LAUNCH DATE ll[P P_4 1870 FLIGHT TIN( 76.O0 ARRIVAL DATE DEC 9 1970

HELIOCENTRIC CG_IC

RL 150.07 LAL -.00

RID 107.8:$ LAP 1.01

RC 14.?07 G_ S.S9

P_ANETOC£NTR IC CONIC
C$ E:$. Tto _ 4.671

LNCN AZm L.NCH TII_
90.00 E 88 $7

90.00 18 88 45

SGG.GG $ 4D 11

1DO.DO 1:$ 55 $8

110.00 4 45 SO

lID.DO 1$ 10 45

DI_TIAL C.CIN_C TlOl_

TOE .OS_J

NO( * .8_0
FOE .SS03

BOE .84:$8

DISTANCE t07.04_

L_L .53 VL 87.$59 GAL -8.47 AZL M._9 HCA 93.12 SMA 1_9.85 ECC .22447 INC 1.0005 Vl _9.991

LOP 95.05 VP _J.Ol:$ GAP -8.43 AZP 90.05 TAt. 817.85 TAP $10.77 RCA 100.76 APO 159.1=" VE 35.£10

reid -tO.lO ZAL 145.40 ZAP 30.34 [T8 55.11 ZA( 144.81 ETE 585.12 ZAC 81.93 ETC S*61.67 CLP -='$.='E

DLA -7.03 RAL 814.$5 RAID 55_.0 V[L. IP.ODD PTH 8.15 VHP 6._ DPA -41.28 RAP 245.94 ECC $.3,905

i.-I Tll_ INJ LAT INJ _ INJ RT AS(: INJ AZNTH INJ TIN[ PO CST TIN INJ Z LAT INJ =" LONG

2010.58 -14.15 _8.1NJ 77.05 114.75 5 8 8 1410.6 -10.E9 81.99
$144.70 85.:$:$ _.40 D1.01 7D.08 1:$ 54 _ 4544.7 23.87 2='1.$$

1700.34 -15.89 $0.0_ 7$.48 116.02 4 15 _2 11_0.3 -11.65 3.11

4870.18 _J.51 Lq)0.89 80.68 75.61 15 15 2 4870.Z 84.87 800.60
SETS.iS -18.1i 554.ETS 74,90 119.4T 5 18 $ 975.6 -14.10 $47.50

44J_J.E4 L_._J 189.tO _J.8_ 78.17 1E 87 58 401O.7 26.84 181.47

NID-COUR_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

-._0_ TC5 .5_11 BAU .810_ _GT 0_9.G 8Td_ :$53.1 5G:$ 176.6 ST 151.0 SR 885.8 SS 546.6

DilL4 -.1810 RC5 -.4114 FAU ,055D7 RRT *.4_4 ImF .lll_O_ RTI r -.DOES CRT -.:$401 CRS .904_ CST -.678='

FRA -.$348 FC5-1.8588 BDP 1871 _ 81_$,0 _ -.151_ R15 ,7187 LEA 445.5 NOA 159.9 SEA 53.5

INIA .3545 B¢3 .D447 FSP -418 591 704,8 SC_ 489.D THA $45.58 EL1 890.0 EL s_ $85.4 ALF 100.79
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUmCH •ATE &[P 14 liT• FLIGHT T|NE 7|.•• ARRIVAL DATE DEC 11 1170

HELIOCENTRIC CONIC

RL 110.•7 LAL -.00

97 1•7.•• LAP 1.19

RC S•.SSS GL 9.73

PLANETQCENTRIC CONIC

CS IS.El1 VHL 4.881

LMCH AZMTH LNCH TIME

90.00 • IS 31

SO.OO 1£ ST 2O

IOG.OO 3 33 51

400. O0 14 1 44

110.00 4 35 7

110.00 15 1l $•

DISTANCE 214.609

LOI. .51 VL E7.440 GAL -9.43 AZL 81.60 HCA 9I.$S JH4A

LOP tl.l• VP 39.093 GAP -7.U AZP 90.13 TAL 211.71 TAP

GP -11.57 ZAL 141.20 ZAP 33.77 ET3 SZ.SZ ZOE 144.45 ETE

130.17 ECC .ZIiTS INC 1.1956 Vl ZR.491

315.11 RCA 101.95 APO 159.38 V2 $5.ZlR

322,05 ZAC 8•,48 ETC 261.56 CLP -29.13

DLA °6.43 RAL 213.79 RAiD •S17.9 VEL lt.029 PTH l.lS VHP 5.934 •PA -42.65

L-1 TINS [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINS PO CST TIM

2090.11 -15.87 31.33 7t.30 114.14 2 4• 45 1450.2

5095.£4 £4.5£ 221.00 79.56 75.37 14 £ 15 44•5.2

1797.10 -19.35 IE.25 75.7• 11S.38 4 3 50 1197.7

4013.01 25.67 205.93 79.21 74.13 15 22 7 4223.•

11OS.19 -19.23 359.15 74.24 119.92 S I S3 1005.9

4517.$4 28.73 189.90 79.11 70.65 16 36 26 S•87.S

DIFFERENTIAL C_tRECTIOI_

TD( .0315 TRA -.3021 TC3 .5222 BAU .2183
RDE -.L_D99 lIRA -.1S13 RC3 -.4997 FAU .0589|

IrD( .9371 FRA -.31)95 FC|F-2.19•9 lOP 1932

ROE .2111 liRA .3SET BC3 .TO23 FEP -535

RAP 242.•4 (CC 1.3897
INJ 2 LAT |NJ Z LONG

-11.96 ?,4.3•

2£.£7 218.•5

-12.8• 5.29

23.24 1•7.4•

-15.23 64•.31

25.•4 178.69

OIEBIT DETERMINATION ACCURACY

ST 125.6 Sit 939.1 IS 394.Z
CRT -.2434 CR$ .91OI) CiT -.6243

LSA 4•7.6 NSA 142.2 SSA St.2

EL1 261.5 EL2 120.7 ALF ••.64

R|D-COUREE EXECUTIOI ACCURACY

SGT 623.3 8DR 565.9 1_3 1••.0

RRT -.4540 RRF .6740 R1T -.3941

SCAB 841.9 RI5 -.1491 R13 .7336

SGI 719.9 Ve2 4_14J.6 THA 141.01

LAUNCH DAT• SET 14 1R7• FLIGHT TIN( Ira.o• ARRIVAL DATE DEC 13 1970

HELIOCENTRIC CCNlC

RL 13•.•7 LAL -.00

RP 1•7.50 LAP 1.37

RC 3•.41t GL 7.•9
PLANt TOCEN'Ill 1C CCNXC

C3 RI . 071 K 4 • T03

+ AZNTH LNCH TIN(
90.00 £ 3 Zd

J_.O0 It 41 It

1DO.DO S I_

l(Xi. O0 14 • 35

110.00 4 IS 10

110.00 16 El M

LOL .53 VL 27.520 GAL

LOP 100.13 VP M.113 GAP

GP -26.11 ZA_ 149.11ZAP

DI6TANCE _1.349

-9.39 AZL 111.61 I_A 99.59 SNA 131.29 ECC .21571

-9.89 AZP 90.Z3 TAL 219.74 TAP 319.33 RCA 101.97

37.42 •T3 30.34 ZA• 144.19 ETE 318.53 ZAC 78.64

OLA -$.05 RAL 213.37 RAD 6547.9 VEL 12.011 PTH 2.14 VHP 5.610 DPA -44.10

L-I TINS [NJ LAT INJ _ |NJ fiT _ |NJ AZNTH INJ TIN( F_ (ST TIM

ROeS._ -19.39 33.73 75.91 113.44 2 30 14 1489.8

5047.73 23.GG 222.78 78.39 73.98 14 10 19 4447.7

1136.09 -17.43 14.50 75.31 114.98 $ 52 57 1E35.1
4777._) 24.79 202.59 77.09 72.74 t5 29 33 4177.7

1131.41 -_0._9 398.0• 73.92 116.12 4 52 28 1038.5

4547.04 27.80 163.99 79.83 99.29 16 39 23 1947.1

INC 1.3856 VJ 29.0•1

APO 159.61 V2 65.215

(TC 291.43 CLP -30.95

01_1_ CCIII_CTION8 MID-CC_R849 EXECUTION ACCURACY

TDE .04_41 lrltA -.30SO TC3 .$102 BAU .2258 SGT 611.1 8GR 405.8 863 210.8

RD( -.1709 _ -.L_48 RC3 -.S333 FAU .04419 RRT -.4132 W .TROD RTF -.$703

FDE .7310 FRA -.4452 FC3-2.43£7 R•P 2024 SGil 810.5 RI3 -.1539 R13 .7567

ROE .SOS3 MA .3050 BC$ .739£ F6P -e07 961 736.0 SG2 445.8 THA 135.53

RAP 241.90 ECC 1.5795

INJ 2 LAT INJ 2 LONG

-13.05 29.61

21.24 214.95

-15.98 7.45
21,19 194.72

-lS.37 351.15

?.,4.73 176.07

ORBIT DET£RNINATION ACCURACY

3T 121.9 SiR 917.9 83 448.8

CRT -.1404 CRS .8157 C$T -.5814

LSA 494.6 146A 144.1 SSA 31.4

ELI 226.8 EL2 121.2 ALF 91.03

LAUIKH •ATE SEP 94 1970 FLIGHT TINE 82.D0 ARRIVAL DATE DEC 15 1970

HELIOCENTRIC CONIC DISTANCE 226.057

RL 130.07 LAL -.00 LOt. .§3 VL Z7.SO3 GAL -9.35 kZk 00.42 HCA 102.63 3RA 131.85 ECC .212Z2 INC 1.5782 V1 29.191

RP 107.38 LAP 1.54 LOP 103.34 VP 36.223 GAP o6.17 AZP 90.$§ TAL 220.60 TAP 323.42 RCA 103,85 APO 159.80 VZ 35.232

RC 10,358 GL 9.OI GP -24.89 ZAL 147.95 ZAP 41.30 ET3 28.17 ZA[ 145.94 ETE 514.52 ZAC 77.07 ETC 241.15 CLP -$4.06

PLAIOETOCENTRI¢ CONIC

C3 tt.381 VHL 4,753 DLA -3.88 RAL 213,10 RAO 9587.9 VEL 11,966 PTH 2.14 VHP 5,319 DPA -46,61 RAP 240.50 ECC 1,3717

LN(H AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( i_ CST TIM INJ 2 LAT INJ 2 LONG

90.00 I 59 • 2129.49 -17.42 39.16 75.55 112.69 2 27 30 1529.5 -14.19 28.97

80.00 11 55 E3 5001.85 E2.77 219.72 77.41 72.69 14 18 45 4401.8 20.13 212.00

100.00 3 11 31 1172.14 -18,46 16.80 75.07 113.92 3 42 50 1272.6 -15.09 9.84

|00.00 14 11 18 4755.93 23,87 199.95 77.02 71.45 15 57 10 4153.9 21.12 181.91

110.00 4 15 §6 1971.3§ -21.33 .07 73.62 117.37 4 43 47 1071.4 -17.49 353.04

110.00 15 30 39 4307.91 29.83 181.26 75.81 67.96 16 45 46 5908.0 23.80 173.59

DIFFERENTIAL CORRI[CTION$ NID-COURK EXECUTION ACCURACY ORBIT DET(RRINATION ACCURACY

TO( .0433 TRA -.3059 TC3 .4051 6AU .2337 SGT 593.2 SGR 653.9 6G3 244.9 3T 123.3 SR 192.5 83 503.6

RD_ -.1430 liRA -.1117 RC3 -.li030 FAU .07000 RRT -.4554 _ .7716 RTF -.5330 CRT -.0272 CR3 .8190 CST -.5572

IrDE .804t irRA -.5009 FCS-2.G830 6SP 2106 6GB 882.8 R23 -.15•9 R13 .7834 LSA 532.6 NSA 145.4 SSA 31.4

.1313 BRA .3749 BC3 .7739 FOP -685 3GI 755.2 802 457.Z THA 128.96 EL1 192.4 EL2 123.2 ALF 91,70

LAUNCH DATE •£P 24 1970 FLIGHT TINS 84.00 ARRIVAL DATE DEC 1T 1970

HELIOCENTRIC CONIC

RL lS0.07 LAL -.00

RP 107.54 LAP 1.71

RC RI.348 GL 10.32

PLANETOC•'NTR I C CONIC

C$ L_.Se7 VHL 4.71_9

LN(H AZNTH L.NCH TIME

90.00 I 41 20

_0.00 IS 4 57

100.00 3 1

100.00 14 R7 El
I10.00 4 7

110.00 15 30 S

DISTANCE 234.741

LOt. .53 VL 27.699 GAL -9.31AZL _.22 HCA 100.09 SRk

LOP 11_.81VP 38.174 GAP -5.48 AZP 90.49 TAL 221.3E TAP

04= -21.73 ZAL 147.47 ZAP 45.40 [T$ £6.03 ZAE 143.68 ETE

132.28 ECC .20922 II4(: 1.7779 Vl 29.S•1

527.69 RCA 104.61 APO 159.96 VZ 35.238
310.00 ZAC 75,17 ETC 260.98 CLP -38.17

DLA -2.32 RAL 212.90 RAID 9507.9 VI[L 11.989 PTH 2.14 VHP 5.0•1 DPA -4T.17
L-I TIN( lNJ tAT INJ _ INJ RT A3C INJ AZNTH INJ TIME PO CST TIM

!11H).33 -18.46 30.R4 75.52 111.97 2 17 29 1599.3

4997._4 £1.93 £|6.74 74,40 71.51 14 _7 34 4557.1

1910.42 -19.31 19.13 75.O5 113.11 3 33 26 1310.4

4011.38 I_.RI_ 190.82 79.27 70.27 15 45 34 4091.4

1704.59 -1_.31 2.10 73.64 116.5• 4 35 46 1104.8

4470.02 15.84 178.76 7S.02 66.80 16 52 36 3870.0
DIFFEltENTIAL _CTIM

TO( .0439 111A -.31_ TC3 .4432 BAU .1425

I_( -.10_ llA -.L_II_ RC3 -.9777 FAU .07379

IrD[ 1.0410 FRA -.553S FC3-2.9335 BET 2200

BID( .1151BRA .•8De BC3 .0109 F3P -765

MID-COUR61[ EXECUTION ACCURACY

8GT $7Q.3 _ 710.3 893 269.7
RRT -.4J_IRRF .1134 RTF -.4735

I_B 910.1 R.e3 -.1460 R13 .6132

SG1 779.9 SG2 4?0.3 THA 121.1•

RAP t38.88 ECC 1.3681

INJ 2 LAT INJ E LONG

-15.31 31.58

19.11 L_DS.17

-16.21 11.89

20.02 169.93

-18.61 354.•7
t2.47 171.E2

ORBIT DETERNINATION ACCURACY

ST 117.9 SR 153.9 16 580.1
CRT .1|01 CR6 .7£57 C3T -.5437

L3A §7§.7 NSA 145.9 SSA 30.E

EL1 155.7 EL• 125.5 ALF 74.84
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LA_N DATE UP 84 |fYO FLIGHT T|M 88.in _IVAL DATE DEC II JOTO

_Li_EN_|C CONIC D|IT_ 14|._

DL S$O.OY _ -*in L_ .53 VL 87.T$1 GAL -9.87 _L 88.m _A $99.30 _ |_.II ECC .Z0889 1_ |.fife VS 81.SIS

SOT.•• _p !.87 L_ Sin.IS _ _*•|S GAP -4.$S _ 99.88 T_ U|._ TAP •IS.t• RCA IOt.£t A_ Sin._ VE It.E4•

RC _.ST$ _ tS.tI ff -88.88 Z_ 14Y.58 Z_ 4f.YJ [TI D.IS _ 143.28 E_ _.88 ZAC TS.|Z £TC _.1£ CLP -4t.tO
_A_T_|C _|C

C• _._Y _ 4.71t DLA -.ST _ t18.88 _ SIll.1 ML ||,_• P_ t.14 _ 4.fS# _A -4I.Y4 RAP £_.49 ECC I._St

LAUNQI DATE IIE:P 14 1170

_ UCH Yl_ L-I TIM lNJ _T INJ _ ItJ ST AK INJ _# INJ TIM _ CST TIN lHJ • LAT INJ •

_._ t _$ SY _.SS -|f.4S 44.1e 7|.88 |$1.00 t I 7 I_.S -11.49 SD._

I0.00 13 14 SO 4914.14 lO.II t13.84 7S.18 70.41 14 H $• 4513.• ID.O0 L_.dd

tO0.O0 • 18 tl 1840.01 Jn.st tt.S$ TO.t4 StI.L_ S 84 4O t_.l -IT.3• 14.Se

IN.O0 14 II 47 414J.Yt tt.N St4.tl Tt.?S QI.S7 tS S4 tS 404f.7 tO.iS SOl.if

IIO.O0 • 99 84 tTIl.12 -1_.34 4.19 TO.99 11_.99 4 8Q_ STY.• -If.TO •N.I•

150.00 IS 44 • 44)8.f7 S4.99 tFe.H 74.49 4S./0 tO S9 S4 _U.O £1.S• SgI.94

DI_I_ _mmWCTg_ Ng_ _0_X99 _ QI_I[T _J_T|ON ACC_ACY

TDE .OS4• _ -.Nl_l TCS .moeg BAU .rJ88 8GT 144.7 I TI_.O 8GO 114.• ST 134.7 8R $11.f 88 4SD.I

_( t.m _A -.Sin FCS-S.SYSS ImP n14 sm NT.) B -.tiTs tit .144f LSA e11.4 _t Iis.o SSA 81.f

I01 .Olt? IDA .4011 ICI .liEd FEP -1441 lit Ot•.I Ill 414.7 1HA t|£.SS [I.1 140.S EL_ |01.4 ALF $•.40

FLIIHT TIM N.O0

H_IOCJ[N1111C CONIC DI•,TAMC[ t4l.Ol9

RL 1S0.07 L.IL -.00 L_ .St VL L_._lO 6AL -9.12 AZL 17.10 HCA IIZ.S4 SNA tSZ.O7 ECC .10440 INC •.IW Vt L_.SOI
lip SOT.St LAP 8.99 LOP tt•.OI VP ll.Slt GAP -4.10 AZP 10.14 TM. Ill.If TAP _4.99 •CA SOS.Tf APO IIO.SS V• If.DAY

• C 88.441 fA. lt.M GIP -N.TS ZAL 14F.IHD ZAP S4.tf _ _.SO N tIZ._ [YI[ L_fI.if ZAC ?O.N (TC L_O.•| ¢LP -4T.09
PSJUe[_ClNTI 1¢ CONIC

11.100 v_ 4.mt DL_ .X It_ 8SI.0e rid U4Y.O VEL It.ITS PTH I.tS mP 4.fSt DPA -50.•1 RAP ••S.70 [CO 1.50•T

i.NQI _ L/4CH TIIG Lol TIN[ |NJ LAT INJ _ |ILJ RT AOC INJ AZ/ITH |NJ TIN[ PO COT T|# INJ • LAT INJ • LONG

I0.00 S I1 47 8810_1t -10.48 41.71 71.01 110.05 S SI t7 t_JO.4 -IT.•1 M.IO

I0.00 I• IS 14 44F/O.ll if.l| tit.El _l.lO 99.91 t4 44 4S didO.• II.lY _.YT

Inn.o0 • 4_ II 1117.44 -11.41 1_1.99 79.1_ tit.El S tl L_ tN7.4 -18.41 14.88

100.00 S4 441 44 4108.gl 10.99 SIS.IS 7S.db8 11.95 |l $ •_ 4001.9 17.77 114.11

I10.00 S St II t771.11 -Id.II 1.14 74.11 114.71 4 £1 N 1171.• olO.ft 988.00

ItO.O0 IS 14 14 411G.II 11.77 Sy4.ne 74.10 14.99 17 7 50 $7_1.t 11.14 111.Y4

Oi_ldd. CCIILIIONI NI_ L_CUTIGN ACCURACY _lllT DETBININATION ACCURACY

T_ .07St _ -.1411 TCI .SITE IU_ .11S_ MT lll.I M IMT,I M• S|8.4 IT tS2.f 18 88.£ II iT•.f

-.otoe IIU -.8114 lICS -.s999 FIO .00171 IT -._4N lllIF .1774 RTF -.•SIS CRT .N _ -.OtN ¢DT -.I_OY

.0/If _ ,_ K• .MYf Flip _ _t _.O _ 4fY.S _ t_.87 ELI SSf.S ELI 88.• ALF •?.71

ARRIVAL DATE _C •l IDTO

ILAUINC# DATE IEP E4 ltYO

_LIOCENTMIC CONIC

lb I•O.OY U_ -.00

RID SOT.50 LAP t.I!

NC ll.JJf 64. 14.81

PLA_TQCENT_ |¢ CONIC

C• 88.141 Vm. 4.88•

LNCH AZNTH LNCH TINE

• 0.00 S S8 41
90.00 11 88 4t

lOS.Of • 14 •t

lO0.O0 14 |Y In

IIO.O0 • 44 19
110.00 t4 • 41

FLIGHT TIM In. O0 ARflVAL DATE DEC •$ tOTO

DISTANCE fEd.S|•

LOL .t• VL t?.Tt| GAL -S.iY IZL IT.tO HC_ 115.70 GHA 199.E1 [CC .fOrAY lIC •.4901 Vi 81.101

I|l._ _ _.ST8 GAP -S.tY _ S|._ T_ _.7S TAP $_.tt •CA |in.E4 A_ Sin.tO V• _S.ltl

GP -$E.ll ZAL 147.07 ZIP 5t.01 [TI |S.$• ZA[ 141.94 ET[ 819.6S ZAC II.If ETC •S_.79 CLP -IS.D•

J.?l f_ |SS._ _ t_7.| _ J|,|YJ _ |.IS NP 4.411 DPA -SI.14 flAP •_.tO [CO I.)4•Y

L-! TIN[ INJ LAT lNJ _ |NJ MT AIC |NJ AZIMTH INJ TIM PO CIT TIN INJ E LAT INJ t LONG

_.•S -If.IT _._ 71.88 199.99 | 50 _ 1889.• -|D.Sl M.M

iT.11 10.79 100.441 TI.99 11.41 14 t7 tl _7.t IS.TO _I.IS

_.11 -_.41 88._ _l.99 lID.IT • I _ |417.£ -Ilo41 II._

4887,41 If.IS $88.in 7S.14 IT.El |l IS 88 _7.t ll.tl lll.II

|foY.Yl -IS.14 l.I 74.99 |lS.TI 4 IS I |_7.T -•1.11 1.|4

4911.70 11_88 171.74 71.1)1 _._ |7 |1 _ •75i.7 lI.17 1_.$7

Oi_l_ _CVl_ Nl_ [_ION ACCURACY

._11 _ -.lYE! T¢_ .llTl _ .11T7 88T |,l i 19.| 881 150.1

• _ _ -.11Yl _1 -.ITS F_ ._T lit -,99_ I ._ MTIr -.inTO
1.1411 _ -.17 FC_i.lS?? i 1141 I I_.l i -._l RI• ._

I .1_ Ilia .fill KS -14IS Flip _ IGt Ill.0 I _.l _ 50.19

_ _ SEP 14 tf_ FLIGHT TIM SI.O0

_ELIOCE_1111C CG#1C DISTANCE _t.tYS

RL 150.07 LAL 0.00 La. .iS VL L_r.017 GAl. -9.|1 AZL 87.14 HCA t19.0_ 8NA |••.|HI ECC .L_WIO

107.4f LAP I._ LOP t|f._ _ _._ GAp -I.N _ I_.N T_ _.fS TAP _1.f7 RCA lin.I1

K N.N _ II.Y4 _ -iS.07 Z_ 14t.17 _ g.S• [TI 11.47 _ 140.1t [11[ _7.50 ZAC 88.$S
_T_mIC CONIC

I_ _ L.I_# TIM b-! TIM IMJ LAT IMJ _ INJ lit AMC IMJ AZM'TH INJ TIM PC) CIT TIN

N.M 1 I 14 NI.88 -11.1| _._ 77.41 t07.lS | 49 49 1_5.1

_._ I• _ 40 4_._ tY.I _.YS 7S.I IT._ It I St 4SIS.?

IIn._ • 81 41 t.4S -11.4O _.11 _.99 |99.IS S | II ll.t

1_._ I• I it _._ If.Y/ t99._ 7i,14 88.11 |1 14 7 _.l
IIO.N • 88 In 1144.17 _._ II._ 71.99 111.14 4 I t 1_.•

IlO._ II |l I 4_.1 It.S? 111.41 74.0t I.ll |7 IS SS •_S.0

DI_IAi. C_NIICYICUl NIO-C(MJMM[ g_CUTION ACCURACY

.1119 _ -.M TCI .trOY _ .1114 88T Sff.Y I t_.| _3 •SO.4

.10111 ilia -.1174 _l._ F_ ._ _ .t_lT4 I .l_lfO rlrlF .lit4

.1197 fllA .47Sl K• 1._11 Flip -ll K| 1010.l i SIS.O THA 14.t•

GNIIT DETER_IIMTION ACCURACY

IT 174.• U 114.9 _ 741.1

_T .ft_ _I -.UII CIT -.7l_7

_A 7SI.O _ |4t.l 81A £t.4

EL l Lq_I.• _ 97.7 ALF $£.t4

ARRIVAL DATE InC •t IlYO

I_ •.ItYt Vl 81.691

A_ l_.ll VE •t.ES4
ETC £•l.|• CLP -t7._

RAP _.l• ECC l._J

INJ • LAT INJ •

-if.it dl.I•

14.4D IS.IS

-•O.t7 •1.10

It.It 171.It

-L'J.O• •.40

17.7t 111.43

ORBIT DETIDININATION ACCURACY

IT 917.| U 114.4 18 7ll. I

(:lit .1714 _S -.1•_ CiY -.Dill

LIA IE_.O I_A 14•.l IIA 14.t
EL| ET|.D EL• £I.l ALF 34.97

|Tie



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SET 84 1970 FblGHT TIN[ R4.OO ARRIVAb DATE DEC £7 SlTO

HE/IOC[IITRIC COIII C

It 110.07 bAh -.00

RP SOT.40 LAP |.41

RC 78.8111 Gl. iT.iT

Pt,.ANKTOCENTM i C COMIC

CI I_.O?? K 4.1HII

AZNTH LNCN TIN[

I0.00 0 IS II

t0.00 14 I 43

1DO.DO 8 18 44

100.00 11 iO $4

110.00 _ 31 $8

110.00 II 84 St

DISTANCE 217.704

bOL .93 Vb tT.II3 iAL -R.OS AZL 87.01 NCA l|l.RJ 8NA 111.Sl (CC .1JD$4 INC t.DORS Vl El.Ill

bOP IRE.IS VP 30.411 GAP -t,4$ AZP I1.11 TAL ttS.04 TAP 344.3_ teA ICHI.O0 AT<) 110.13 VZ $9.£$8

GP 037.87 ZAb 141.08 ZAP U.tO ETI 13.S0 tat Eli. St ET( E81.87 ZAC I_.RR ET¢ EEl.El CLP -0£.£R

ObA 4.19 RAL 114.80 RAO 4S4T.g V_L 11.477 PTH t.11 VHP 4.504 OPA -54.41 RAP ££E.T4 £CC 1.$411

b-| TIN[ INJ bAT INJ L_NG |NJ RT A8C |NJ AZNTH INJ TIN[ PO C$T TIM INJ t bAT INJ E LONG

t_80.47 -L_.ES El.SO TR.St 1041.47 I 34 ST 1780.R -tO.Tt 41.St

4730.$4 SO.St 809.01 74.24 14.14 14 tO 4t 4139.4 11.£1 SDS.IO

titS.RE -II.$$ 5t.lt 78.14 lOT.RE t 93 SO 1311.5 -IS.iS 84.34

4405.84 17.57 185.75 ?S,?S 45.4£ 14 35 58 3683.R 14.10 17D.97

11_1,47 -17.50 iS.El 74.1HI lll.4E 4 5 tO ltll. S -14.14 S.9D

4883.77 tO.SO 14T.t5 Y4.t4 41.8S 17 35 37 _ES.D 14.48 140.£9
DlPlr_WNTIAL CGR_CTIOItl MID-COUIIRE EXZCUTIGN ACCUNACY

T_ .1030 TRA -.4830 TC3 -.0019 BAU .3_5 8GT SlS.I _ 1091.8 8GS 571.5 ST

I_ .IGDO _ -.8707 RC_-1.0845 FAU .01748 RRT .5§S0 IIF .I_N tTF .3408 CRT

FDE 1.9171 PlA -.1437 FC_-3.1130 BRP 3q_O 840 IL_8.7 IUP.3 .0485 Rl3 .8538 L_A

80( .8481 RIIA .S0_1 IK;3 1.0133 Flip -1118 841 lllS.5 _ 111.4 THA 76.71 ELl

LAUNCH OAT[ KP 14 1870 IrI.IGHT TIN[ 94.0(]

HI_IOCENTRIC CONIC Di_ITANCIE tT4.L_

ItL IS0.07 LAb -.00 LOL .13 VL tT.Mt GAl. -l.II AZL M.81 14CA 1£5.50 SI4A 153.58 ECC .18807

lip 107.48 LAP t.S8 I_P 114.08 VP M.llO GAP -1.851 /_P It.IS TAL tt5.Ot TAP 348.51 RCA 10T.18

K 74.N Gl. 18.10 SP -!HP.44 ZAL 85.01 ZAP 73.00 (TJ 10.44 ZAE 157.85 ET[ tTS.O7 ZAC 41.SS
Iq.AI_TOCgNTII I C C.GUiC

C8 tO,IT9 _ 4.709 DLA 4,04 RAIL. E14.87 IUO 417,8 VEI. ll.81_ PTH t.14 VHP 4,g'l_ DPA -SS.81

L.NCH AZMTH L_H TIN[ l.-I TIM INJ L.AT INJ LONG INJ RT ASC INJ AZMTH ][NJ TINE PO CJIT TIN

I0.00 0 44 40 8418.11 -IA.1£ 39.55 79.78 lOS.tO I tT 8 1818.0
tO.O0 14 18 41 44115.14 19.19 ImO.tS 711.78 41.81 IS 53 55 40113.7

100.D0 t 10 33, 1157.15 -M|.t5 35.18 78.45 104.55 t 441 51 1537.£
IC_.G_ 11 34 8 44_.St 14.51 181.15 70.18 14.10 14 48 g 34140.1

IIO.G_ 3 15 44 llq_.lO -88.17 It.11 78.51 llO.O7 3 $7 47 15L_.O

110.00 II H 47 414T.lT 11.13 ll4.M 74.18 41.13 17 44 31 514T.4

DlPYlN_NTIAL CalI_CTIOM NID-COURSE EICUTIOM ACCURACY

TOE .tACHI 1111A -.4981 TC3 -.1574 IL&U .3448 8GT 1441.7 Nil 1171.8 445 _O.7

II01 .1144 IIIIA -.IIII R¢.I-1.1347 FAU .01848 lint .54|| Iml r .1448 MTF .SLOT

FD( I.NII lIMA -.llll FCS-I,MIO BIT 3Ill 8GII 15M,I I .0774 R15 .fllO

I_ .8419 NA .Slit B¢3 S.tlI8 Flip -1154 8G1 itSS.i 811 SlS.9 THA 48.04

C_81T D[TERNINATICN kC¢LIIACY

171,0 M 130.9 48 059.4

• 9707 (8118 -.9345 (IT -.0748

900.3 ERA 141.1 8iA £3.1

354.1 ELl 34.3 ALl 40.14

ARrIVAl. DATE DEC _ 1970

INC 5.1805 Vl tO.DD1

APO 100.04 Vi _5.£58

ETC 117.81 CLP -D7.74

RAP Eli.St ECC 1.3DSO
INJ i LkT lNJ I l.ONl

-11.78 47.63

11.07 195.11

-tO.74 11.18

IE.77 174.14

-IS.t8 O.$D

IS.IS 1S1.13

lit IIINATZI ACCURACY

8T 345.S M 301.7 DR 804.4

CRT .9781 C1_4 -.9714 CDT -.Dill

l.RA _ET.EI48A 138.4 44A £1.R
ELI 4S7.S ELi 44.3 ALF 41.40

LAUNCH DATE REP i4 1970 FLIGHT TIN[ DO.DO

HILIOCENTRIC COMIC

RL ISO.OT LAL -.DO

RP iO7.4D LAP 1.71

RC 77.118 GL 80.45

PLAN(TOCKNTNIC COM|C

C8 88.8S0 VtRl. 4.TEl

LKH AZNTH l.NCH TIN[

10.00 0 3T S5

to.OR 14 30 ST

100.00 l t 14

100,00 14 49 57

110.00 8 19 53

110.00 14 40 8t)

ARRIVAb DATE DEC _1 1970

DIRTANC[ 130,374

LC_ .55 Vb 37.814 GAb -8.150 AZb it. S3 HCA IE$.74 SEA 133.40 ECC .19598

bOP 1|1,35 VP 8O.4ll lAP -1.37 AlP ll.ll TAL tit.it TAP 3SI.43 RCA lOP.11

iP -41,13 lAb 143,t4 ZiP It.31 Ell T.Ol ZN[ ISS.19 Ell tiO,O4 lie S9.1I

INC 3.4718 Vl 19.991

APO ISD.iS Vl 8S.159

ETC 897.OS CLP -73.$1

DbA 7.14 RAL tlS.T8 RAID 1S47,5 Ill. ll.iRI PTH t.14 VHP 4,EST DPA -S4.84 RAP 113.41 [CC 1.5478

b-I TIM[ XlJ LAT INJ I Ili IT AK INJ AZMTH llJ TIN( PO CIT TIN IlJ i bAT IlJ i b_NG

8480.E5 -tS.O0 $8.04 11.51 105.74 I 19 14 1880.1 -tl.87 St.Oi

4145,151 18,81 187,40 T7,Sl IS,CI IS 4l iS 4044.0 10,43 110,45

EIOG.08 -81.13 38.$4 tO,OR IOS.Ol I 59 40 ll_.O -iS.it _0,51

4389.41 14,11 Ill.iS 77,03 13.43 IT I 53 3111.4 11.34 lit.IS

11_4J.19 -I_.lS lO._ 78.83 108._4 3 Si 18 13tI.1 -E4.44 11.11

4101.OS 17.13 ltl,O5 7S.44 10._4 17 58 37 _108.0 13.75 1S5.91

DI_NTIAL CCRMECTION4 NID-CGUR3[ EXECUTION ACCURACY ORBIT DETERNINATIOM ACCURACY

71_ .3t48 TRA -,4918 TC$ -,1933 BAD .3711 5GT 747.5 8GR lt4t.4 I45 58E,3 4T 433.1 M 395.0 68 818.4

liD( .3073 Ilk -.857tRC3-1.1088 FAU .08747 RNT .4758J81J r o8351 N71P .TOSS CNT .8314 CN$ -°98_1 CiT -.Idle

F_E 1.0734 FRA -.51_0 1C8-3.7734 BRP 5t48 848 1410.S R_ .1010 813 .9110 LEA 1084.S N_A 133.9 8_A 19.9
• 447t MA .5449 5C3 1.1410 FSP -1189 8GI t_T.O _ Si4.E THA 63.t7 ELI 577.4 El_ SS.4 ALF 41.43

_AKN DAT[ _ 84 tDTO FLIGHT TIN( lO0.O0 ARRIVAL DATE JAN I 1911

HI[L IOC[NTII |¢ CCNIC

I_ 140.O7 I._l. -.Q_

RP 107.48 l.AP i.81_

PLA/_TOCENTII 1C C_IXC

C8 tO. I01 _ 4.TSS

LJRC34 AZMTI4 iNCH TIN(

90.00 0 t8 44

I0.00 14 47 4t
100.00 1 14 37

IO0.C_ 18 4 35
110.00 5 13 15

110800 17 t 17

OI$TKE I_17.11£

• 55 V_ iT.141 GAb -4.1_ AZl. INI.IQ HCA 131.98 814A 133.58 ECC .1iSlHI INC 3.7953 Vl Lil.DOl
LOP 13i. Sl VII M.4tO GAP -.ill AZP 81.14 TAIL. ltE.t4 TAP 344.84 RCA 107.40 APO Ill. IS VI 3S.tSI

GP -43.74 ZA_ 141.47 ZAP 1_.04 ET8 5.44 ZA_ 135.41 ETE E43.53 ZAC 30.71 ETC tSR.P_l CbP -78.94

DLA R.L_)P_IL t10.75 OMD 1517.9 Vii. 11.l_lt pTH 2.14 VttP 4.101 C_tA -ST.7R

l.-I TIM IlJ l.AT Xli I INJ It AK INJ AZMTH llJ TIN( PO CliT TIN

iS_41.14 -t5.OS ll.Ri 85.11 lOl.INI I 11 0 18_1.1

4SiS.iS ll.dd llbl.45 Tl,18 IM._ lO 4 El 5SIS.7

lllo.lt -IFI'.04 4I.IM 18.43 SOS.IS I 5l 17 llSt.l

4347.91 13.14 175.11 71.04 I5.CHI 17 17 1 3747.9

IO$_.ll -_O.J_ !m.59 81.O_ lot.80 3 44 47 1418.£
41141.45 ll.4t lt0.17 70.40 18.18 18 ll 13 3Sial.4

D 1FTrI[m[NT I AL CCliIICTIOM

TO[ .4814 ilia o.1848 TC3 -.41_i |AU .dO0_
IK ,STII li -,1441 1¢_-1.13tl FkU .Otlii

FD£ !.11 IrRA -.S£SI FC3-3.4t34 I 4151

I_ .!14£ MA .Sill DeS 1.Slit FI, e -1149

RAP L_I.R8 (CC 1.3711

XNJ i l.AT INJ I LONG

-ES._ $4.70

3.39 187.34

-84.RS 34.0t

8.81 1t41.81

-87.4£ 14.341

IE.t4 118.88

ORBIT DETEMMINATIOM ACCURACY

4T _113.1 M 48£.£ 88 H1.4

(;liT .8848 CI11 -.91110 CRT -.DSRD

LEA lllHl.O 148A 13T.1 88A 1D.S

EL1 T10.S ELE D1.S ALF 40.33

NID-C_NUME EXECUTION ACCURACy
8GT 814.4 _ 1808.T 843 574.3

NRT .7115 N_ r .11400 RT1r .7581

IWA! 1197.8 RI_ .1137 R13 .9149

8¢71 lSlS.l 8Gl 113.1 THA ST.7S

1TlO ¸



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH •ATE UP 14 1•TO FLIGHT TIN• lOE.O0 ARRIVAL •ATE JAN 4 1971

HELIOCENTRIC CQNIC

RL 130.0T LAL -.DO

RP 10T.4• LAP t.98

RC et._$ GL 84.10

PI.ANETOC[NTR IC CONIC

C$ 82.•?9 VHL 4.?94

UKN _TNTH iNCH TIN•

90.00 0 S• SS

IO.O0 13 @ L_

100.00 I 45 49

$O0.O0 28 PD IS

ilO.O0 S • IT

110.00 i? lY II

Dt STANCE 895.519

L_ .$3 VL 87.832 GAL -8.73 AZL El.IS •CA 135.81 GHA 133.51 (CC .113509 INC 4.1511 V1 L_.S9|

LOP 155.83 VP _1.455 GAP -.40 AZP M.9S TAL ZL_.33 TAP 357.SS •CA 107.46 APO |S•.SD Vt IS.iS8

GP -45.85 ZAL 141.t0 tAP N.I_ IlTE $S•.1 t ZJU[ IS1.$4 ETE tIT.D• ZAC 14.4t [TC tS$.40 CLP -•4.96

OLA 11.0| IUiL 8|T.INi P_D SST.I _L It.DiS PTH 2.14 VHP 4.M4 OPA -SD.SD NAP £03.07 [CC 1.378£

L-I TIN[ INJ LA T JNJ LONG INJ liT AIC INJ AZI4TH INJ TIN[ PO CST TIN INJ t LAT |NJ t LONG

tRY.•il -I•.IS iT.iS IS.l• It.IS 1 t IS II_T.• -tS.O0 SO.IT

4Ni.•I iO.N IIi.N 71.1_ SS.WI 15 tt • 3141.• T.tt 184.40

It_JtT.N -17.81 dll.M OS.N SO|.tS t 14 88 1717.6 -tI.OS $8.04

48•T.$1 11o94 17ii.73 T•.S3 Gil.40 l? 35 St NT.3 8.17 liS.fl

Im|M . ?S -IS.IT _.15 M.53 504.1_ 3 45 t 54G4 . • -t•.•3 2T.•9

4iI_E.I_ 54.S0 5S?.aO Tr.l_ H.I? il _l 39 351_.9 lO.•l 131.£S

OlPPllWNTIAL CCItlIECTiONI Nl_ EIECUTION ACCURACY ORBIT DIr11£tNINATION ACCURACY

mE .Jigs T_ -.sit3 TC= -.H?s &iU .4_ SGT tO_.S Mm 5_Je.Y 881 H?.S ST 815.? M SSO.i SS _o.t

.4448 NNA -.ItlO RCI-$.Ilf_3 FAU .01557 NNY .8510 NNF .NlO RTF .•4S5 (:liT .9049 CI• -.Nl• C•T -.ITS•

FOE 8.1918 PltA -.44•1 FClbq3.4gO$ 18P _ 118 1741.4 _ .lit? 1113 .9400 LEA 1505.5 NSA 53•.3 81A lS.0

USE .GiNIO _ .S•D? _ S.41Ril FliP -5149 •Gt 5••i.I _ IS5.S ?HA Sil.l_ ILl •SO.• •Lil IMI.t ALF SO.@?

LAUNCH OAT[ _ 14 lO?O FLIGI4Y TINE 104.00 AWIIVAt DATE JAN ti 1971

NIL lOCE_lrlllC CC111¢

RL 110.07 LAL -.00

lip 10?.41 LAP I.N

K II.lii k I|.?S

PLA_TOCENml¢ CiNIC

CS I_l.4ml _L 4.847

LUCH AZWTH iNCH TIN•

80.00 0 • •

g0.00 iS tY 88

IGO.00 I 34 •
100.00 SO 41 •

110.00 I 59 90

130.00 S? H 31

DI•TANC[ lml.l_

L_ .IS VL 87.01• GAL -e.&5 AZL •S.4S HCA

L_ iIHIoN VlP H.4Ol GAP .00 AZP _S.i5 TAL
GP -47.•3 ZAL 1H.49 ZAP 9o.0e ET8 _JS.SS ZAE

5H.4S IMA 1_.41 •CC .19411 |NC 4.130£ VS 88.091

_1.9O TAP .34 •CA 107.48 APO 13•.13 Vt IS.iS4

188.49 •11[ £S3.9O ZAC S£.O0 •TC •34.St CLP -INS.St

DLA _.14 IUtL II59.54 RA0 0SlNI.0 VEL lil.O_l PTH IS.IS VtlP 4.4?9 0PA -S•.33 RAP IN.ill

L-i TIIEE INJ LAT INJ _ INJ liT Al_ INJ AZNTI4 |NJ TXI_ PO CIT TIN INJ t LAT
H.88 -L_r.3? ;T.iO Irr._r BY.S? o Sis 33 _ogi.• -N.03

4483.St •.N 107.•4 3t.SI •3.N 10 48 1• M83.4 S.37

N.N -88.H Si.N OT.H H.I? • IS St 1783.0 -t?.t4

4141._• 10.11 1E_.ll 80.9? O5.?O 5? $8 49 SO41.O 0.37

L_J_.tS -H.S0 N.S3 N.O3 iN.iS 3 34 St ISI,E.t -N.OS

4OT•.33 iS.siS SIS. sm 71.1• S•.ilO 51 43 It _kl?•.3 11.13
DIIrF•NENT IAL C_NIW.¢TIM

11 .MOO lira -.lSll

ND_ .ISIS lea -.1t18

_D_ 8.1018 FRA -.SHY

I0_ .8491 IRA .•IS_

NID-CCqJRE[ Ig_CUTIGN ACCURACY

TCI -.Y3|• IAU .4•01 8GT IIITY.O 3111 llll.Y 8G3 S$$.0

ItCl-i.lfft• IrAU .01•30 NIT .IS$5 WII r .llll IlTF .•Tit

FCI-i.STIO •IP $384 8GI 5810.0 _ .5450 II15 .HIS

i.4•?t Flip -SIN IG5 5•10.? ill 910.3 THA 47.01

ECC 1.3887

|NJ 2

13.77

1•1 • _O

41.11

111 .!33

tt .92

548.TS

Cll•IT D[TERNINATION A¢¢UilACT

IT 810.8 M •it.5 88 iOtt.t

C_T .01•4 _ -.88T1 CIT -.•??S

LSA 1438.T i_A 134.5 ll_A 13.3

• L1 10_0.3 [1_ Ti.? ALF H.I•

LAU_C# •AT[ KP 84 1•TO FLIGHT TIN• 1M.O0 ANtlVAL OAT( JAN • IOTA

NELIOCENTIIIC CONIC

RL IlO.OY LAL -.00

lip 10T.49 LAP J.SO

lIC 04.111 _ 88.5•

PL_I_TOC•NT• 1C CONIC
CS 84.811 VI41. 4.•15

LIICH AZm_H I.NCH Tile

• 0.00 n 95 51
9O.OO iS 31

100.00 5 IlS 55

so0.O0 t? 4 40

sto.o0 8 is H•
110.00 57 $4 48

OllITAAC[ 30•. Il4S

LOL .SS VL. tT.IlO0 GAL -O.S| A|I. IS.N IICA 545.$9 8HA 133.57 ECC .ISSOt INC $.0035 Vl t11.•91

LQ_ 142.S3 VP _l._l GAP .SO AZP IS.IS TAL L_1.$9 TAP 3.M •CA SOT.4? APO I|•.N Vt $S.£$4

f_P 010.04 ZAL SIT.IS GAP IS.S? IT• SIS.SO EAE SIS.141 •TE I_11.44 ZAC 4•.73 ETC tSS.S• CLP -IS.S•

DLA 14.0| RAL _0.9O RND •SM.O VEL It.O_S PTH t.1• V_P 4.43• SPA -_0.09 RAP 194.L_ [CC 1.3905

L-I TIN_ |NJ LAT |NJ LONG INJ lit A•C |NJ AZWrH INJ TIME PO CST TIM INJ _ LAT INJ t LONG

8?4S.80 -t?.lkl ??.N 10.75 94.7? 14 37 37 t14S.S -_1.99 IH).$4

dIMtJ.d_ 7.0_ 1•4.N SS.Eil It.S1 57 S S SOS•.S 3.3t 177.•O
liST.SO -tt.3t SO.iS I_.S• H.DS t • 11 1SS?.S -£8.17 4Y.OO

4113.50 •.ti llI.N •S.N I5.50 10 14 _1 3S•S.t 4.37 t$9.1S
tie?.N -St.14 3S.40 N.OT 1t.88 3 88 3 110?. t -31 .iS tO. SO

4011.10 15.43 tSt.4S 81.13 S?.ll SO 1 14 34£0.t ?.OT 14t.07

DIFTTRENTIAL CCm_CTIC_ NID-CO_I_ E_CUTIGN ACC_U_Y ORBIT D_T[RNINATION ACCURACY

.•ITS 111A -.SOWI TC3 -.8855 IAU .4111 IGT 14Y•.S _ 5410.• 8GS 311.4 ST IMkl.O Ill 141.S iS 1019.T

• _ql _ -.SLOT lIC_-1.•433 FAU .079e4 _[T .IYSil g .9717 RTI r .•Ol0 CRT .lIDS CA• -.N CST -.JO£4

t.l_kl F_A -.•NO FC_-t.84_4 BDP $844 N £04ii.ii B .iIH SIS .NS5 LSA lSTS.S N_A 154.8 SEA 13.4

mE 1.O15? IRA .•l_l• K3 i.Sit4 FliP -10S4 8G1 IDY?.S _ SOB.• THA 43.51 EL1 1197.5 £L_ •t.O ALF ll4.SO

LAUNCH OAT[ _ t4 5970

NILIOCINTR l C CiNIC

I_ SSo.O? LAL -._0

NP SOT.SO LAP 3.17

NC M.DT[ SL $i.•i

PLANITOCINll i¢ C_NIC

CS 13.£0? _L S.0Ri

I./ICH AZNTH L.NCH Til_

90.00 88 3? iT

90.00 l• t• 50
100.00 I 11 88

iO0.O0 1? 30 43

iSO.00 t 48

iiO.O0 511 lY •

FLIGHT TIN[ 188.00 NUIIVAL OAT• JAN 10 1_71

DISTANCE 13is.HI
I.OL .$3 VI. IT.??• GAl. -0.40 AZL 14.4? NCA 144.1t _ 133.10 ECC .199Ol INC 5.5£@4 Vl L_.•tl

145.9• rIP H.H? GAP .ll_ AZIP Ikl.S3 TAL I_0.•0 TAP S.T• •CA 107.41 APO 118.79 Vt 35.£11

AP -Sis.it Z/d. 535.$4 ZAP ll_.I_ LrT• _U_I.H ZA[ 51_.74 •TE _l_l._T ZAC 4?.34 •TC tSt._O CLP-SO0.OS

OLA 17.12 PAL Ill.It IUO llll.O VY.L 1ii.107 IrlrH t.17 _ 4.•50 DPA -I0.•• NAP 100.41 •co 1.4148

L-I TIt_ INJ LAT INJ _ INJ RT AIC INJ AZNTI4 INJ TIN[ PO C•T TIN INJ t I.AT XNJ t

I_?.S? -N._ 84.97 IM.13 95._4 _1 24 SS _S?.• -iT.TO TI.S4

41kl?.4_ 4.?• 19O.1_ _._0 &_.O_ 5? 31 44 3TdT.3 1.01 IFS.$O

IlS43.L_ -88.T7 M.N ft.0? I_.70 I $4 St 1•4S.S -_l.O? Si.tt

41|?.0t tI.N IS_.H i_.SI 9O.M 10 _Ht 9O SSl?.O t.14 IN.Or
I_el.44 -_,k$.JS 41.N gS.?0 N.S• S 9O IS INI.4 -31.40 _.0_

H?i.DO 9.4il 149.9O ll.II H.88 19 L_ 10 SITS.• S.Ol 14S.19

_IT D_11EIIMINATION ACCURACY
ST llYl.t 9O 751.7 18 104I.I

CRT .9895 CR• -._S CIT -.DIS?

LiA 174|.9 i 140.S IIA 11.?

ELl 1395.4 ELi 91.9 ALF 35.40

O sirplHil_ I _i- CClilCTiONI

1;I t.Ol_? 111 -.@3l? TC3 -.lllil IAU .St•It
RD! -•i_l llA -.0143 I_-I.ITF• F_J .07137

_D_ I.llOI _ -.1111 fC_-l.4111 i ll4l

I_ 1.1010 InA .ll_J@ K3 l.Slll Flip -_0

NIO-COUlS! 13ECUTION ACCURACY
KT 5110.8 HI I_N,O KS 303.4

SIfT .8811t WI r .lff3Y |sTir .liSt

Ill IltlO.l R_I .liMit RIS .NSt

SGI riD•.• 161 _0#.£ THA $t.El

1 Tit



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE liEP t4 1970

HEL IO¢ENTIt IC CONIC

RL 150.07 LAL -.00

• P 10T.SS LAP 3.14

K 90.641 Gb 34.71

PLAN(TOCENTR 1C CONIC

C$ RI.ROI V_ $.1S9

i.NC34 AZMTH INCH TIM(

90.00 R3 19 14

90.00 ID St 87

$00.00 0 S8 $4

100.00 18 I t4

SID.O0 • 31 48

110.00 ID 48 S9

D|_ENTIAL C_RIECT |_

TO( 1.L_89 _ -._BJ_ TC3-1.0483 BAU .$451

ROE .7101 RRA -.0414 RC3-1.1102 FAU .OM40

FOE 8.1101 IliA -.0441 FC_-£.SO_S Blip t900

DO( 1.4189 llltA .1141 K3 1.5317 Flip -898

LAUNCH DATE I_P •4 1970

FLIGHT TIN( 110.00 ARRIVAL DATE JAN lZ 1971

DISTANCE 518.1_9

LOL .55 VL E7.TSt GAL -8.tO AZL 83.88 •CA 148.1S 3HA 11|.9! E(C .19147 INC 8.1407 Vl £0.491

LOP 143.95 VP 30.545 GAP 1.33 AZP 9S.|t TAL E80.13 TAP 8.18 •CA 107.53 APO 156.49 V£ 35.247

GP -$4.S1ZAL 152.84 ZAP H.|I ETS _IZ.ZO ZA2 119.1Q (TE 240.45 ZAC 44.84 (TC 251.51 CLP-108.00

OLA 19.08 •AL t94.10 R/d) 1598.1VEL 1|.115 PTH 1.16 VHP 5.1E4 DPA -61.75 RAP 184.40 ECc 1.4378

L-I TIN( |NJ LAT |NJ LONG INJ RT ADC INJ AZNTH ]NJ TIN( PO CRT TIN INJ 2 LAT INJ 2 LONG

Z947.11 -El.El 92.S8 98.08 87.42 E4 8 El 2347.2 -28.27 03.92

41t4.47 2.11 175.$9 D8.II 11.71 18 3 31 3D_II.S -1.87 118.95

t¢_14.98 -L_1.97 70.41 98,14 88.00 1 40 59 _45.0 -29.72 41.81

4041.88 3,57 158.41 11.81 40.30 19 8 40 3442.0 -.41 151.89

2348.98 -34.11 47.01 98.09 91.44 3 10 58 1748.0 -33.39 39.84

3911.1M 7.10 141.31 89.|8 58.49 19 40 10 $311.7 2.73 140.05

NID-CCX_8( (X[CUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

I_T 1819.3 _ 1398.4 1_3 274.D 3T 1382.7 M 799.8 35 1038.1

• •T .0933 _ .9740 RTF .9£8Q CRT .9903 CR3 -.9998 CAT -.9888
8CAD 2350.9 P_5 .1725 R13 .9t74 LSA 1895.8 NSA 13D.4 SAA 10.8

S91"L_4.3 _ 511.7 THA 35.58 ELI 1589.5 EL2 95.3 ALF 29.81

_J. IOCENTR IC CONIC

RL 1SO.O? _ -.00

RP 107,33 LAP 3.19

N( 98.817 64. 37.93
PL_TOCDMIR IC CONIC

CI 11.978 _l. 9.344

LJDC)4 AZM114 LNCN TIN(

DO.O0 It IS 98

IK).O0 17 39 34

100.00 0 14 51
100.00 18 )8 43

I10.00 • 18 34

110.00 19 13

Di_IAL C_H_CTION$
TDE $.4911 1_4 -.DOB4 TC3-1.0881 BAU .S979

• 7703 lIRA .0179 •C3-1.0117 FAU .03817
F1K £.0383 IlllA .0187 FC3-1.7014 Blip 7390

I10( 1.1714 liRA .8094 8C3 1.4844 FSP -601

FLIGHT TIRE 112.00 ARRIVAL DATE JAN 14 1971

DISTANCE _S.107
• 93 VL 27.72• GAL -8.14 AZL 23o12 HCA 151.37 1441 132.70 ECC .19198 INC 8.8774 Vl 29.891

i_ff 182.08 V1P M.DtO GAP 1,73 AZP 98.04 TAL 219.39 TAP 10.76 •CA 107.22 APO 158.17 V2 35.243

GP -S7.00 ZAL $30.03 ZAP 101.27 [T8 337.31ZAE 114.43 [T[ 238.03 ZAC 42.10 ETC 250.25 CLP-111.05

DL4 98.33 •AL 210.32 RkO 8311°1 VEL 1|°24| PTH £.20 VHP 5.474 DPA -82.72 RAP 179.02 ECC 1.4703

L-1 TIME INJ LAT |NJ _ INJ •T A&C INJ AZNTH ]NJ TIN( PO CAT T|H INJ 2 LAT |NJ 2 LONG

304_.48 -27.39 10Z.48 108.14 82.$4 23 44 45 2483.5 -28.14 93.88

4113.98 -1.13 198.97 93.89 61.70 18 42 58 3803.9 -4.90 183.52

2784.83 -L_9.84 79.S9 102.80 84.01 1 23 D 2168.9 -L_1.88 70.92
3843.98 .59 153.57 98.94 10.11 19 44 38 3353.7 -3.40 147.04

Ibl40.70 -34.11 55.98 105.21 87.70 2 59 2S 1850.7 -84.08 48.59

3144.17 4.19 142.77 90.41 54.10 20 17 53 3244.7 .17 139.59

MID-GOURDE E)ECUTION ACCURACY OREIT DETERMINATION ACCURACY

8GT 2099.1 8DR 1341.7 883 _45.4 ST 1612.8 M 829.2 SS 1035.S

RRT .297_ _ .2748 RTF .9390 CRT .9902 CR8 -.9999 C5T -.9908

SCA_ 2502.1 RL_5 .1021 R13 .9477 LSA _081.2 14SA 140.8 iRA 9.1

84;1 2446.4 !_2 515.7 THA 31.77 EL1 1809.0 EL2 105.0 ALF R8.99

LAUNCH DATE 3EP 24 1970

HELIOCENTRIC CC441C

RL IS0.07 LAL -.00

RP 107.54 LAP 3.35

RC 8S. 197 GL 41.47

PLAN(TQCENTR IC ¢0NIC

C3 31.4110 VHL §.808

LI4CH AZMTH LNCH TIN(

110.00 L_ 1D 3tl

80.00 10 19 7

tO0.O0 0 8 41

100.00 19 •D 41

110.00 • I 18
110.00 18 3D •?

FLIGHT TIN( 114.00 ARRIVAL DATE JAN 11 1971

DISTANCE 331.$38

L_ .53 VL 27.600 GAL -8.00 AZL 8t.tt •CA

LOP 1S5.38 VP 38.E91 GAP 1.11 AZP 97.0_ TAL

GP -59.75 ZAL 1El.Be ZAP 101.78 ET4 531.09 ZA(

IS4.59 SNA 132.48 ECC .191S4 INC 7.7032

110.|7 TAP 13.11 •CA 107.0R APO 157.85

113.00 ETE 233.55 ZAC 59.29 ETC 248.89

DLA l|,l| RAL 118.00 R_D 8S_4,3 V[L 11.342 PTH 2.13 VHP 5.928 DPA -85.77 RAP 173.00

L-I TIN( INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIN( PO CIT TIN INJ E LAT

31_7.00 -15.10 118.40 107.30 70.45 23 14 I 2DDT.D -28.72

4019.38 -5.47 181._1 98.14 62.17 19 31 IS 8428.4 -9.18

Lq)ll,17 -IT.D§ 81.11 107.94 78.17 0 S7 19 13£9.E -29.01

3142.44 -3.19 147.40 01.40 10.28 20 30 44 3142.4 -7.12

187S,44 -33.3S 45,48 109,01 82.03 2 44 21 1975.4 -34.09

3787.DI 1.73 138.74 83.34 S§,ll 10 53 15 3107.9 -Z.77

Vl 29.991

V2 55.258

CLP-118.01

ECC 1.5174

INJ Z LONG

107.11

155.84

82.57

140.88

58.51

132.55

DIFFL_tENTIAL C_RR(CTION$

19( 1.9189 TRA -.371J4 TC3-1.0780 2AU .5032

RO_ .8tll lIRA .103t RC3 -.8727 FAU .04714
FD( 1.959| IrRA .1101 FC3-1.2978 BRP 7740

!10( 1.1t977 8RA .38118C3 1.3870 FliP -M7

LAUNCH OAT( R(P El 1970

H(LIO(ENTRIC CONIC

Rb 110.07 LAL -.00

RP 107.S8 LAP 3._4

IIIC 97.481 84. 43._
PLANETOCENTR 1C C_IIC

C3 $9.782 VHL 9.940

I.NCH AZNTI4 iNCH TIN( L-I TIN( INJ LAT

07.37 IO 13 90 4731.42 -lS.9t

91.63 IK) $7 91 38OI.75 -15.07
1OO.OO IS 13 _¢1 3114.17 -13.30

100.00 80 38 47 _41q).44 -8.91

110.00 I 37 33 17_1,98 -31._4

110o00 tO 37 1t H7S.t3 -1.02

OIFFE]tlrJ_TIAL CC_N(CTIO_J

19E 2.1111 _ -.gEl7 TCD-S.O_J4 2AU .S203

810( .1414 lima .1113 R¢3 -,_103 FAU .03ID_

_D( l,llt3 FIIA .IDlO FC3 -,lkl30 ISP 8371

I0( 1.3lll BRA .5_17 BC3 1.2818 FEP -IO9

NIO-COUR41[ EXECUTION ACCURACT CI_BIT DETERNINATION ACCURACY

4GT 2301.7 _ 1117.8 893 114.2 ST II_D.D M 845.4 88 1015.9

RRT .8930 lilRIr .2731RTI r .941D CRT .9893 CR8 -.9997 CAT -.9923

2E_49.3 223 .1_ 213 .9874 LSA 2288.7 143A 144.9 $DA 7.8

DGI 2597,_ _ 518,4 TMA 17,85 EL1 E048.0 EL2 11E.5 ALF 24.19

FLIGHT TIN( 119.00 ARRIVAL DATE JAN 18 1971

DISTANCE 337.531

L(_ .33 VL 27.055 GAL -7.1M AZL 01.O7 HCA

158.S8 VP 38.101 GAP 2.47 AZP 98.29 TAL

r,P -98.N ZAL 123.33 ZAP 10_.83 [T8 3_.37 ZAI[

157.80 IM4A 132.10 ECC .10119 IN( 8.9315 Vl 29.891

217.49 TAP 1S.SO •CA 108.93 APO 157.48 V2 55.232

109.33 [T[ _9.72 ZAC 54.05 ETC 248.t4 CLP-121.12

OLD
INJ lONG INJ RT A$C INJ AZ_TH INJ TIN(

147.38 10_,78 66.17 11 10 98

I_J.IM 109.74 98.19 11 50 1

107,33 112.83 70.72 _4 D 21

137.90 10_.t0 41.39 21 38 50

77._4 113.33 75.57 2 23 E

133,98 101.85 53.84 21 30 31
NID-COURI[ D([CUTI_N ACCURACY

8GT 2922.2 86R 119_.7 I93 182.4

RRT .87111 W .1119 RTF .9480
I_B 279S.3 P.Lr3 .1990 fl13 .9481

IMP1 174S.4 DE1 52S.7 THA 23.69

_J|.43 _ I11o98 RAD 4544.4 V[L 12.5_5 pTH 2.27 VHP 8.529 OPA -84.92 RAP 105.95 IrCC 1.5884
PO CST TIN INJ E LAT INJ 2 LONG

3151.4 -19.07 140.09

3001.9 -19.05 IL5.81

1389.0 -£5.71 _HI.57

3070.4 -12.87 131.13

2132.9 -32.93 11.45

307S.3 -9.28 127.89

_l_IT O_TE_MINATION ACCURACY
3T 2140.D M 814.7 88 1001.£

CRT .9077 CR$ -.9990 CAT -.9938
L5A 2491.5 148A 148.9 33A 8.4

ELI 2287.4 EL2 119.5 ALF RO.71

179t



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCN DATE I_P E4 IDYO

N[LIOC•IITRi C CONIC

RL ISD.OT LAL -.00

ItP SDT. SD LAP 3.3D

RC DO.TRY 64. 49.93

PLAIAETQC•NTII I C CONIC

C3 48.Slll _ •.98•
LNCH AZNTH LNCN TIlE

T4.OS l• I0 SO

101.11 It if 44

T4.II SO I0 mD

SOS.IS II 47 44

SIO.O0 0 le 14

SSO.O0 It 41 •

FLIGHT TIN( 1|1.00 A•RIVAL DATE JAN EO SITS

DISTANCE M],695
LOL .53 VL IT.IS• G&L -7.11 AZL 7D.$1 HCA

LOP Ill.IS VP 31.11l GAP I.II AZP It.Ol TAL

6P -1•.43 ZAL lll.3l lAP L03.14 [TI $|1.81 ZA[

111.00 IMA 131.93 •CC .•lOIS INC10.4443 VS II.•iI

ISl.T! TAP 17.75 RCA 101.74 APO 197.91 V£ $9.t£l

|Ol.)l •T[ tEl.S4 IAC 3•.3T (TC 143.TS CLP-I•I.TI

DIJk )S.98 RAL 233.03 RAO •Sll.I VEL |1.803 PTH !.35 VHP T.349 DPA -•S.?£ RAP IS?.40 •CC |.?DOS

L-I T|IG INJ I_kT INJ _ INJ fiT AIC INJ AZNTH INJ TIN( PO CIT TIN INJ • LAT INJ • LON6

4101.70 -1l.$1 ll_.Y4 111.78 DI.M ID $9 1) $SO$.T -I•.H Ill.l•

1144.1l -II.IT SIT.S1 lSI.?T ll.33 •) 4) 18 1144.1 -ll.14 IID.ID

4SOl.TO -ll._l ITS.T4 SiS.TO II.14 ll St 13 39D3.? -Sl.II Ill.l•

3_44.1_ -II.l? I|Y.Sl |11.?7 •l.)l •l 43 H IT44.• -Sl.94 |SD.4D

IIS0.81 -11.49 11.41 1•1.14 •7.iS S 47 4S _SD.O -tl.£D 14.$4

ilDl.Ol 4.?T IIT.OI IIO.N SI.4L I1 41 11 tlDl.O -IS.S3 IlO.T•
D IF1FE]tNT IAL CQDII(CTIGNI

TO( •.TI_ TRA -.41ON TCS -.1093 BAU .ills
.liST m .S-SOl IICS -.Sill F_ .09041

FOE 1.74N IrltA .1499 Irci -.UOI NP I101

UO( 8.liOI IRA .SISO Ki S.O'JI4 FIP -SO9

LAUNCH DATE _ R4 SRTO

NELIOC[NTlt IC CGNIC

RL •SO.9? LAL -.00

RP SO?.IO LAP 9.1H)

RC 1li.019 GL IS.14

_1¢ C_NIC

C3 99.107 VHL ?.941

AZNTH INCH TIN•

0?.9? 19 I] Sl

SSI._ 15 44 9l

IT.IT 19 15 II
ISI.OI II 41 91

17o97 19 II II

Ill.OR II _ II

Dl_ldd. ¢08EECTIM

Tll 9.0174 TllA -.11'1_ TC9 -.7119 IAU .STIS

• 1419 Ilia .DlOT RC9 -.3M FDU .OllSl

9.1?iS IINA .304? KS .IO41 Fll I -413

NlO-¢OIJlll_ •X[CUTICN ACCURACY ORBIT D(T[NNINATION ACCURACY
IGT •7_1.tl _ SO_J.S IGS 151.4 IT Z497.7 III ?•9.S 99 S?5.O

liT .lldll W .t•91 lIT1r .9199 CRT .9•11 CII9 -.I_JS CDT -.9947

19SS.O ISiS .IOSl Ills .1904 LDA •710.S _ lSl.S _ S.•

W,I 1144.8 MI S$3.0 TIM l•.T3 •LI •S41.D ELI 1••.9 ALF 14.41

FLIGHT TIN• IZO.O0 ARRIVAL DATE JAN I_ IiTl

DIIT&N_349.IIS

LOL -|9 VL 17.|79 _AL -7.10 klL _.il H(A

LOP SD$.0T VP M.|99 GAP 9.IS AZP |01.01 TAL

GP -?O.4?ZAL SIS.Or ZAP 11_1.94 LrTI _|1.•,4

lid. S9 INA 131.99 [CC .ll04i INCI•.S401 Vl lt.IOl

215.74 TAP 19.11 RCA 101.S? APO SS•.T£ V• S5.•II

100.89 [TE •11.10 ZAC I_1.09 [TC _R.B CLP-I$5.1S

DLA IS.it RAL l_l._ _AO ISlI.• V[L |l.l_l PTH !.41 VHP 9.5_3 DPA -14.15 RAP 94•.93 •CC S.IIT£

L-I TIN• INJ LAT INJ LGNG INJ IT AEC INJ AZI4TH INJ TIN| •tO C_T TIN INJ • LAT INJ • LONG

4114.11 -IS • 93 111.14 lfl.i Sl.OI 19 _S IS _14.? -tO. DI Ill .44

_1_1.17 -11.11 lll.I 119.91 S9.01 1_ 4_ _ _ITS.I -!0.00 SOD.l•

41t4. II -_S. II IOI.IA ll_.l SI.OI _9 IS II _.7 -!0. OS SIS .44
_1 • I? -ll.il ll|.ll l_ .1_ Sl .OS 14 41 _ IlYl .I -!0. O0 IN . II

dllIM .tit -IS. 91 111.14 lll.II ll.OI 19 _l IS _114 . T -I0. OI Ill . 44
_l.l? -IS.OR SlI.II l_.ll Sl.Og _ 41 $ !t_1 .• -!0.00 SO_.li

Ml_ ExtrCUTIOI ACCURACY CRBIT D[TI[I_INATION ACCURACY

8GT 19_.4 _ II_.l I93 Ill.• ST £T45.9 Ill SS?.S 89 144.D

NNT .?4rJ IINF .l?Ol lET1r .911• CRT .H|I CRI -.Nil CIT -.flSl

)OIlt.D I1_ .lOl_ 1119 .9?00 Llkl L_4S.4 _ SS?.S llA 4.1

8GS $019.7 IGI $4_.1 THA 1•.14 •LI _TlO.? [L_ 139.• ALF SO.SD

LAUNCH DATE Id[P •l 19T0

HELIOCENTRIC CONIC

RL SlO.O? LAL -.00

DP SDT.IS LAP $.99

ilC SO4.$$9 14. Sl.4O

PLAN[TO¢•NTIIIC CONIC

C9 74.1l• K l.lll

LNCH AZlDTH LNCH TIN•

li.ll _l 14 I0

liT*iT 0 341 •

li.l_ SO 14 tO

1t?.47 D _41 9

li.SS 18 t4 !0

SST.4Y D 98 •

FLIGHT TIN• ltt.O0 ARRIVAL DATE JAN ld 1971

DIITANC[ 55|.D83

LO_ .53 VL 87.537 GAL -T.31 AZL 74.3S NCA

LOP Ill.St VP 3D.S5• GAP 3.4t AZP 101.81 TAL

GP -T3.OT ZAL 11D.39 ZAP 101.09 ITS 111t.74 ZAE

111.33 INk 151.35 ECC .19015 INClS.$S•O Vl ll.Ill

IIA.II TAP 11.99 •CA 101.91 APO 139.39 V• 35.•1t

ll.tl [T• IID.Sl ZAC •5.00 ETC 13l.•4 CLP-|44.41

DA_ 3t.lbl RAL t43.81 RAO 15•t.5 V_L 14.007 PTH I.Sl VHP 1D.31• DPA -95.51 RAP S34.S5 •CO •.•11•

L-| TIN| INJ LAT |NJ LONG INJ RT AIC INJ AZNTH INJ TIN| PO CST TIM |NJ • LAT |NJ •

4437.91 -14.01 100.17 13S,34 53.1M 19 •l 31 $93T.9 -18.?• 1D$.?•

91t1,_ -I4.D? 109.11 935.5) 53.13 I 31 91 _1tl.4 -II.TI 105.54

4dl.57,91 -S4.OI lO0.1T |35._1 53.1dl _l •l _1 _•ST.I -ll.T• ll3.Yl

91tl.44 -14.DT |01.11 |91,il 5_.13 S 31 91 _ttl.4 -II.?| lOS.S4

• 457.ol -14.ol I00._? 13|.l_ 53.1_ 19 _ _• _157.l -|l.l• ll3.?l
3114.414 -14.DT 1011.11 l]|.S_ 53.•_ I $• 3• I141.4 -ll.?l 103.54

DIFFLrR(NTIAL CDlU_CTI(_9

TD( 4.S$71 TDA 41t3 TC9 -.9007 B_l .Sit?

•0119 llA .llkll RC9 -.1433 FAll .D$479
FOE S.953R _ ._illlFC9 -.STOIIIIP 1NIII

I0( 4.5171 MA .DO4• K9 .3•14 FSIP -3•0

LAUNCH DATE I(P t4 391_

NID-COI_I[EvlrCUrlrION ACCURACY ORBIT D(TFJO41NATiON ACCURACY

IGT 3|43.31111 943.0 IG$ 94.0 ST 3018.• M 151.9 18 !_1.7

RRT .1711 NRF .3eJ? RTI r .ill9 CRT 4099 CR9 -.195• CIT -.99_1

i 3193.4111_ .1_071 RS3 .•?3D LSA 9155.1 I_A 115.1 IDA 3.0

&GI 3|43.0191 5i3,• THA S.99 ELI _01O.• •1.._ SS|.D ALF .3•

FLIGHT TIN| 1•4.00

NELI(X:I[NTDI¢ CONIC DISTANCE 341.840

RL 190.07 LAL -.00 LOL .39 Vl. t7.494 GAL -7.09 AZL 49.£9 14CA

ItP 1D?.•3 LAP 9.31 LGI I S?'l.INI VP M.IS? GAP 3.T5 AZP 110.48 TAll.
RC SOl.tl4 GL II.tS

PLANETOCE:NTRIC CONIC

C3 11D.!19 VIAL S0.11_

LNO4 AZNTH LNCH TIN|
SO.El Sl 99 40

itt.3S I 1841

3l.It $l 1940

111.91 I SlDI

II.It Sl Jl_O

111.31 I JlDI

ARRIVAL DATE JAN L_ 1971

ITO.41 8_A 131.04 (CC .19971 1NC£0.749• Vl 19.491

_13.49 TAP 1_,91 •CA S01.19 APO 155.91 V• 35.10£
GP -79.17 ZAL 101.43 lAP 100.10 ETI 177.97 ZA[ 99.ll [lr( Ill.31 ZAC 19.91 ETC •14.79 CLP-II7.97

D_A 4S.tl NAL liD.|T _AO 15_0.• V[L |i.511 PTH •.T7 V_ 13.358 DPA -1£.97 RAP 1•1.18

L-I TIlE INJ LAT INJ LONG INJ RT A&C INJ AZNTH INJ TIN| PO C_T TIN INJ • LAT

44100.li -10.49 •|0.1_ |47._ 49,110 19 H _l 4001.0 -15.5T

393?.91 -SO.4? 113.37 147,37 49.10 • 34 D •717.9 -15.55

4401.11 -1D.49 £SD.05 147.39 49.90 19 34 II) 4009.0 -19.57
39S7.91 -10.47 1|1.37 |47.37 49.10 _ 14 0 £7|7.9 -15.55

44104.11 -10.41 £1D.OS 147.39 4•.10 19 $1 _l 4001.0 -15.57

93S7.93 -S0.47 11|,37 147.3T 49.•0 • 14 0 _?|?.9 -13.55

DI_IAL CAIIICYi_NI NID-COUlU_ [X[CUTION ACCURACY

3.Y411 _ .0114 TC9 -.IEJ99 llADJ .3TL_ IGT 31Ol.1 _ 1t_.1 8G9 T4.4

RDE-S.9?41 _ .31t4 ItC9 -.0013 F.4U .OOTES RRT -.1411 IIIF -.1'137 IITF .DDT9

irDE 1.5931 PlEA .4001 FC3 -.0113 lip 11917 _ 3197.7 _ -.Slot RS3 -.979•

liD( i.O_£ MA .DTT9 IIC9 .•9_ FlIP -I_S• I_1 3_49.7 SG• 510.5 THA 19_.76

ECC •.D433

INJ • LONG

ROD.St

109.44

•04.1£

109.44

m)4.S•

105.44

ORBIT DIVINATION ACCURACY

3T NIT.? DII SGA•.D S3 93•.0

CRT -.9844 CR8 .lT?$ C3T -._lNI8
LSA 33£1.9 14_A 17£.9 99A R.|

ELl 3133.4 EL• 13•.£ ALF 111.14
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE 8EP E4 1970 FLIGHT TIN[ 121.DO

N(LIOCENTRIC CCMIC

RL SSO.07 LAD -.00

9P 107. II LAP $.3l

RC 108.904 _ 13.93

PLAMKT_ENTR ! C CONIC

C3 t14.857 V_ lS._0

bNCH AZNTH LNCH TIN(

58.tD 19 44 53

181.Yl I 47 N

98.19 18 44 S3

181.71 1 47 N

S8.19 16 44 93

111.71 I 47 K

O I Irlrl[RENT IAL CCIIRECTIONI

TO( 4._7 11L4 1.0040 TC3 -.0175 BAU .1941

1_)(-7.|$99 BA -.7508 RC3 -.0454 IrAU-.00e_

FD( 1.160l FRA .5199 FC3 .0017 BSP 10030

DO( D.9351 BRA 1.1940 BC5 .0487 FSP -194

DISTANCE 547.187

LOL .55 VL 17.44D GAL -I.Id AZL SD.SS HCA !75.3t SNA

LOP 114.DI VP 58.077 GAP 5.99 AZP ltO.tl TAL 111.19 TAP

GP -79.98 ZAL 100.41 ZAP 97,44 [TS 859.05 ZA[ 80.57 [TE

ARRIVAL DATE JAN E9 1971

130.75 ECC .18915 INCSD.4$O7 Vl 2D.991

ZS.SS RCA 104.00 APO 155.45 V2 3S.195

111.68 ZAC 1.9D [TC 119.10 CLP 138.10

DLA 41.50 RAL 851.53 RAO S171.4 V(L li.lt| PTH 3.07 VHP 19.155 DPA -54.91 RAP lOt.iD [(¢ 4.1911

L-I TIM( INJ L.AT INJ _ |NJ RT ASC INJ AZMTH |NJ TIM[ PO CST TIM |NJ E LAT INJ E LONG

4700.S1 -S.SS 810.10 140.27 43.78 20 5 45 4130,5 -lO.Si 210.41

3480.71 -S._l |ll.Sl 140,t5 48.78 2 44 55 2829.7 -10.17 110.89

4_J0.51 -5.51 211,10 140.t7 41.78 20 5 45 4150.S -10.5t !10.41

_489.71 -5,34 118.58 140.1S 49.71 2 44 55 £8E9.7 -10.57 110.89

4_0.51 -§.5S 111,10 140.17 41.78 20 5 45 41_0.S -10.59 210.41

34L_1.71 -§._4 111._J 140.ZS 4l.Ti 2 44 55 2829.7 -10.57 110.99

MID-C_URDE EXECUTION ACCURACY ORBIT DET[RNINATION ACCURACY

8GT Lq_J.O JGR L_80.2 895 $9,9 3T 1859.1 M llSl.i 30 1044.4

RRT -.9440 RRF -.9950 RTF .lIM ¢flT -.9945 CRD .D993 COT -.9998

8Ga 3561.1 R23 -.1410 R13 *.9885 L3A 5588.6 NDA 144.1 IDA 1.9

891 3320.1 8GZ S£?.O THA 1E6.71 ELI 3_4.1 [i_ 158.0 ALF 124.48

LAUNCH DATE 8[P 14 1970 FLIGHT TIN[ 1|0.00 ARRIVAL DATE JAN _D 1971

H[LIC_NTRIC C_IC DI3T_MC[ 375.000

RL lS0.07 LJ_ -.00 _ .53 VL t?.404 GAb -4.48 AZL 34.77 NCA 175.85 8d4A

RP 107.71 LAP 3.52 LOP 179.05 VP _.005 GAP 4.00 AZP 143.1l TAL 210.51 TAP

RC 111.144 GL 97.98 GP -17.70 ZN. 95.99 ZAP 9_,47 [T8 1_J.?O ZAE 95.19 ETE

PUU_TOC[NT_I¢ CONIC

C3 44l.lL)1 K fS.M DLA 34.70 RA_ L_JS.I5 NAD 6571.1 V[L 27.984 PTH 5,41 V_P 3E,512 DPA -43.1D RAP 99.33 ECCll.89E1
LJ_CH AZ_TH _NCH TIN[ L-I TIME INJ LAT INJ L_NG INJ RT A0C INJ A_4TH INJ TIN[ PO C3T TIN [NJ E LAT INJ E LONG

44.90 _0 5 49 4477.77 -.IS L_4.10 11_._4 SS.L_ 21 IS 46 4077.8 -5.10 _01.93

111.10 1 E1 44 $4991.83 -.IS 104.0_ 172.03 55.22 2 23 11 _4D_4.D -5.18 117.84

44.90 20 5 49 4177.77 -.15 L_4.1O 1'J_._4 55._ 21 _3 46 4077.8 -5.20 _01.D3

111.10 I !1 44 _MMI.95 -.IS 1_11.0_ 1'r1|.33 55.22 2 _3 11 5040.8 -5.18 1E7.84

44.D0 I_0 5 49 4¢177.77 -,15 _O_.ID 17_,_11 55._ 11 15 4_ 6077.8 -5.tD 201.93

111.10 1 81 44 _.95 -.IS 1_.C_ 1_.33 55._t 2 23 11 3014.9 -S.1D 117.84

DI_IAL _CTIONM NID-COUIMS[ [X[CUTI(MI ACCURACY CMBIT DET[MNINATION ACCURACY

TO( -.DIN T_A 1.7455 TC5 -.0519 BAU 1.4440 8GT 5_0.I _d_ 3£17,9 $G3 50.8 3T L_O.S SR t875.6 DO 1409.1

• D--II.8IM lllA*4.10?ORC3 -.1958 FA4J-,O£404 RRT .OlL_ _ -.Mt4l RTF .0652 CRT .1115 CRD .999E COT .5850

F_E I.L_4 FRA .9751FC5 .0_4| Blip 9108 _GB 5lSl.l RLv5 -.0977 R15 -.9949 L3A 5101.5 NSA 144.1 SSA 1.T
$0112.91_10 IRA 4.5147 11¢5 .1445 Flip -152 $G1 5217.3 _ 5_,6 THA 89.88 ELI 1876.5 ELI 157.7 ALF 87.53

150.41 ECC .197D3 INC53.2535 Vl 29.691

99.59 RCA 105.94 APO 154.87 V2 55.184

11D.74 ZAC 9.69 ETC 247.52 CLP 101.84

LAUIICH DATE 3EP 84 1DID FLIGHT TIN[ 150.00 ARRIVAL DATE FEB 1 1971

H_IQCENTRIC CONIC

RL 150.DT LAL -.00

RP 107.74 LAP 3.20

K 115.412 GL -41.01

P_ANETOCENTR|C CONIC

C31EIT.D83 V_L $5.104

LNCH AZNTH LNCH TIME

81.54 4 59 4O
158.41 19 55 10

81.54 4 59 40

1SI.4D 15 55 10

t1.94 4 59 40
ISO.4D 15 35 10

DISTANCE 585.517

LO_ .55 VL 27.5§7 GAL -7.17 A2L 157.15 NCA 185.57 3NA 150.08 ECC .19709 INCTT.1ED9 Vl Z9.491

LOP 181.18 VP 57.992 GAP 5.55 AZP 12.89 TAb 212,15 TAP 55.49 RCA 104.44 APO 115.71 V_ 55.174

GP S5.54 ZAL 94.72 ZAP 94.41 [TI 179.47 ZA( 58.13 ETE 2Si.04 ZAC 1SO.DE ETC E75.48 CLP 97.40

DLA -71.14 RAL 29i.40 flAD 5§75.1V[L 57.248 PTH 5.54 VHP 41.tDO DPA 77.7T RAP 101.81ECC21.9419

L-I TIM[ INJ LAT lNJ LONG INJ RT ASC INJ AZNTH INJ TIM[ I_ CST TIN INJ 2 LAT INJ E LON&

1450.79 -1.Or 7l,N IM.74 111.14 S 40 51 1850.8 6.5A 79.79

110.45 -1.02 197.53 104.76 161.14 15 44 41 90.5 6.55 295.35

1450.79 -l.Ot 78.44 140.74 161.14 5 40 31 1950.8 6.54 73.78

190.45 -1.or 187.95 114.71 161.14 15 44 41 90.5 6.55 _95.35

2450.79 -1.02 7i.N 140.74 1G1.14 S 40 31 1850.8 6.54 73.78

190.45 -l.Ot 257.53 104.7l 111.14 15 44 41 40.5 3.55 EDS.S5

OI_NTIAL _RECTIO_I. MID-COU_I_ [X[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( S.IS40 TMA .5057 TC$ -.0950 BAU 3._1,72 SGT 1225.0 SGM I_M4.5 $G5 50.9 ST 995.5 81_ L_,._05.1 _ 1441.4

RO-13.9110 RRA 1,$011RC5 .1951FAU-.057t7 RRT -.I_M_O _ ._IHN_ MTIr -.9757 CRT -.9541CRD-I.0000 CDT .9857

F0(-3.0430 FRA ._50 FC5 .0594 Blip 8111 898 L_40.t R_ -.0_4 R15 ._SO L3A 5109.4 NSA 138.3 SDA E.4

llOl[14.DS40 BRA 1.5549 9C5 .2152 Flip -14_ $G1 _IS.0 _ 534.1 THA 112.57 EL1 _413.1 ELl ID1.1 ALF 114.03

LAUNCH DATE _P 14 1970 FLIGHT TIN[ 131.00 ARRIVAL DATE FEB 5 1971

HELIOCENTRIC CONIC DI$TAN(( 388.0M

R_ ISO.O7 _SL -.00 bO_ .$3 VL E7.309 GAL -4.13 AZL IL_.04 HCA 195.15 8NA 129.75 [CO .19596 INC59.0575

RP 107.77 LJUP 3.25 LOP 104.52 VP 07.941 GAP S.SO AZP 51.07 TA_ L_l.D9 TAP 55.12 RCA 104.58 APO 154.91
RC 111._ 94. 41.11 Gff 1_.47 Z_ 97.95 ZAP 97.93 [T0 161.57 ZA( 40.52 ETE £42.55 ZAC 151.89 ETC _45.1D

PLA_TOC(NTRIC CONIC
C3 373.E00 V_. 19._0 DLA -ll.SO _ 403.50 L40 t5_.0 VEL _._39 PTH 5.15 VHP £5.299 DPA 77.97 RAP 241.49

LNCH AZNTH USCH TIN[ L-I TINE INJ LAT
9.57 1 4 $4 _H_.O7 4.30

170.45 II !1 33 5877.92 4.30
9.57 1 4 94 L_H_E.O7 4.30

170.45 tl II 33 $_77.40 4.30

9.57 1 4 94 _.07 4._D

170o43 II II IS 5877.81 4.30

O : FF1]WNT: AL C_WCTICN8

T8( *.4071 _ .5945 T¢5 -.0_30 BAU .?047

_O[-8.514Y IRA-I.SI_I RC3 .1_11 FAU-.OOYI9

FD[-I.7957 IrRA -.L'O_ FC3 .011£ lip 10907

9.5408 BRA 1.1041 BC3 .1411 Flip -187

Vl _.991

V2 55.14d

CLP 119.OO

ECC 7.143E

INJ L_NG INJ RT ADC XNJ AZWTH INJ TIME PO CST TIN INJ I LAT INJ I LONG

$4.t5 112.93 175.51 1 44 44 1792.1 12.E1 85.47

£51.84 11£.03 171.St 14 4 31 5ETT.D 11.21 ISl.O5

84.£5 111.03 171.51 I 44 44 1791.1 11.tl 83.47

250.84 111.l_ 171,14 14 4 31 5277.8 It. El 151,05

14.11 Ill,IS 171.51 I 44 4_ 1792.1 12.11 85.47

_Sl.l_ 111.tt 171.59 14 4 51 5_77.D 11.21 151.05

NID-COI_31[ Lr]_cuTIGH ACCURACY _MBIT DET[MNINATION ACCURACY

8ST 451.1 8E_ 5S_.l 895 58.8 3T 250.1 SR L_£4.5 DO !195.3
RRT -.3141 W .S_42 RTF -.2149 CRT .1845 CR3 -.9919 CST -.718_

&G_ 3553.5 _ -.1010 915 .9957 L3A 2889.5 NSA 174.4 33A 1.1

441 553£.1 $G2 425.5 THA 91.34 EL1 2651,1 EL2 157.D ALF $3.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH •ATE 8[P 84 1970 FLIGHT TIN[ 134,00 ARIiVAL •ATE FED S 1971

NELIOCENTRI¢ CONIC DISTANCE 3t$.117

Rb $$0.•7 LA b -.00 LGL .13 VL ET.tlO GAb -I.52 AZL 1t3.73 •CA 117.•• _SA 11i.41 [CC .19514 INCE$.7E74 VS ll.DD1

RP sO?,lO bAP 3.16 LOP 1•7.7t VP 37.103 GAP !.61 AZP 11.47 TAb 108.42 TAP _l.50 RCA 104.4E APO 114.4• V2 35.115

RC SI•.00S f_. -_.ET GP 77.00 ZAL S•I.IMI Z/UP 10_.1I ITTI 10_.80 ZA_ •8.E? [TE 1•3.•E ZAC 160.41 ETC EEl.54 CLP 111.D9
PLANET•CENT• | C CONIC

C3 S4•.OlO VHL 11.107 DLA -7•.$1 RAL $•3.?• RiD IS?O.I V[L 11,441 PTH 2.17 _SP 1•.£14 •PA 11.42 •AP _6G.$3 ECC $.4523.

LNCH AZNTH LNCH TIN[ b-I TIN( INJ LAT |NJ LJ0NG INJ 2T AK INJ AZNTH INJ TIME P• CDT TIN [NJ E bAT |NJ E LONG

S].$O 23 49 SQ I_SD._l IZ.84 10.•1 •I.0Q II4.01 14 _l 34 1118.5 ZO.6O 79.56

SIAl.TO 11 O 81 S71_.40 I•.H •19.11 •l.C_l 168.•I I• 51 • !1t3.4 ZO.l_l E17.76

l].]O IS 4i 1i 8818.tS 1•.11 80.•1 11,_ 189,01 14 _ 34 1i!8.3 20.il 79.Si

189._ 11 O 13 $?13.40 t•.H •19.11 91._ 189.01 1• M 9 51t3.4 00.•0 ES7.7S

11.30 fl 40 16 IL_1.88 t•.N DO.it •I.OQ 189.01 14 _ 34 1i11.3 Z0.18 ?S.Si

130._ 11 O 15 9?11.40 I•.N 25M.11 _.N 189.01 1• M • 11t3.4 00.60 fST.7i
DI_ENTI_ _CTIONI

_-S.8M? _1._6 T_ -.1137 8_ .•MS

FOE -.937T FRA -.3SOl FC_ -.OSOS I_P 11_

I0[ 3._tlt BIA 1,470T KS 4111 FIP -•31

LAUNCH DAI_ 8EP 14 19_

_IO_N_IC _IC

184.07 U_ -.84

S°n.Z?| GL _O.M

_X_MI C _MIC

C3 _.184 _ O.i

U_ _M_ U_H TIN[

ST.•3 0 14 II

Ill.S? 81 14 I_

IT.IS 0 14 9O

1_.37 11 24 I_l

S?.l_ • 14 9O

|¢1_. S? 1J 14

NID-COtJIRI_ EN[¢UTION ACCURACT C_BIT D£TE_41NATION ACCURACY

8GT _!4,1 8M 11_0.1 82_ 73.1 ST 1740.3 84 _18.3 IS SES.S

RRT .9111 RNF .1_9 RTF .99_1 CRT .87_9 CR• -.8431 CIT -.9_05

$7S7.9 RI_ -.1413 R13 ._1 LSA 1_1.• _ $17.O SEA 1.7

_| _._ _ _SO.4 ?HA 30.31 IlL1 1838._ El._ 308.7 ALl r 19.09

FLIGHT TIN[ 19O.84 ARRIVAL •ATE FEB 7 1971

DISTANCE MHI.414

LOL .53 VL 17.•11 GAb -G.04 AZL 101.SI NCA 1_O.•9 M4A

LOP SlO.lt _P 57.057 GAP 5.87 AZP 7_.78 TAL _O7.OG TAP

GP 71.N ZAL 101.48 ZAP 107.74 LrTI TO.SO ZA[ 89.121 ETE

1_.07 ECC .19301 I_II.SSDS Vl _.J91

37.0• _A 1_.11 A_ 1t3.30 VE 35.141

153.17 ZAC 111.91 ETC L_O.•0 CLP-IM.i3

DLA -74.93 NAL 189.49 tAD llSt.S V_ 14,111 PTH •.18 VHP 1•.0_1 DPA _S._O RAP 14t.•4 ECC 2.3031

L-I TI_ I_ LAT INJ _ INJ RT _ INJ _N INJ T1_ _ CIT TIN INJ E LAT INJ • _G

• |84.$0 •1.1• 71.89 I_.ll 1•3.9O 0 SD 59 1t_.1 tO._ 73.11

_.11 •1. _n •58._ 19.34 1•$.9O 1• 4• 13 SOLO.• •8.84 ESI.S0

• _10 •t.1• 79.84 I_._ 1_.9O 0 $9 5• 1900.1 •8._ 73.61

_.sD 11.84 •M.H _.M l_.M 1• 40 13 SOLO.• 28._ tH.ll

d110.10 •1.19 71.89 I_._! I_.M 0 St S• 1100.1 _1.84 73.18

_.1• 11.84 •M.H N.M l_.N 1• 48 13 N00.• •8.14 tN.Is

_IT _I_TI_ ACCURACY

IT 1MI.7 M 4121.$ IS 701.£

CRT -.7997 CR• .0903 CST -.90S4

LSA •105.4 _ 307.• SSA _.4

ELI lS_7.0 [LE 293.0 ALF I_.ID

D IFFI[NENT I_L Call_¢TlOl_

11_-•.llil IIIA-1.1111 TC_ -.SOLO BAU .S3_HI

IID[ .74_e NRA -.0704 RC_ .0414 FAU .01841

IrD( -.tYYS IrRA -._3719 FC_ -.1841 Blip 11001

• .7010 IRA S._lll K_ .1043 FOP -_

NI_ _¢_I_ ACCURACY

_T _.l _ |)1._ _3 14.0

-.l_ _ -._ •TIr .•?T•

I iTS.! _ .l_ •13 -.9714

821 _.1 _ 514.0 THA 178.89

LAUNCH DATE Id[P t4 ll/O FLIGHT TIN[ 131.00 ARRIVAL DATE FEB 0 1971

NELIOCENTRIC CONIC

RL 130.07 hAL -.00

RP DOT.IT LAP 3.00

111.111 _ -IS.l•

II_AI_TOCENTlU C CONIC

C$ SO.80| _ T.DOI

LNCH AZNTN LNCN TIN[

E1.11 1 ? 47

150.09 11 39 44

21.91 1 ? 47

131._ 11 St

ll.II 1 ? 47

lSO._ 11 3O

DI_I_.NTI_ _¢71_

_-t.333t I_A-I.II_I

ROE .tOOT RRA .OO43

FO(-S.08S4 IrRA -.3_4_

DO( l.StlS IRA l.LqMI4

DISTANCE 409.$10

L_ .53 VL •7.101GAL -t,?? _L 101.11 •CA 1_.00 _A 1•8.73 ECC .19310 1_1E.1077 Vl £9.191

LOP 1_.11VP 37.110 SAP 6.1• _P 77.•! T_ 001,10 TAP 3t1.10 •CA 103.97 A_ 153._ V2 51.150

GP 61.12 ZAL 108.46 ZAP 11•.11 ETI 11.14 Z_ IOS.IO ETE 146.40 ZAC 159.45 ETC tOO.DO ELF-DID.97

DLA -70,1• RAL 11_.07 DAD 019O.O VEL 13.09_ PTH

L-! TIN[ INJ LAT

Imoo.89 E7.71

!130._ 27.7•

tOQO.89 •7.71

S$_O._l •T.T•

EO00.89 •7.71

IS_0.11 •7.7•

T¢3 -.l_i? I_U .1717

RC3 .11_1FAU .01_1

FC3 -.4488 DEft 1•3411
BC3 1.0027 FEP -MS

• ._l _14P 9.804 DPA 48.66 RAP E43.DI [CC 1.0|62

INJ LONG INJ •T AIC INJ AZNTH INJ TIN[ PO CIT TIN INJ t LAT INJ E LONG

19.77 •7.13 118.11 I 41 S 1400.7 35.09 14.57

tN.I! 27,11 tSO.ll 13 11 14 4930.3 35.10 £53.41

_.TT IT.l_ 1t8._ I 41 t 1400.7 5t.09 N.S7

• SI.N IT.iS 111.L_ 13 11 $4 4930.3 3t.10 2t$.4E

_.77 IT,S3 11•._ I 41 t 1400.7 35.09 14.57

• !6._ •T.SS IS0._ 13 11 54 4930.3 3S.|O £53.4_

N|D-C_U_I[[X[CUT|ON ACCURACY ORBIT DETERNINATI(_ ACCURACY

IGT _.• _ _O_.S •23 128.1 IT EIE1,E M 731.0 SS 775.6

liT -.7111mF -.II1_ •TF .113• CRT o.•3•E CRS .D100 CST o.9959

!_1 _J9.OJ_l .1_ •13 -._• LOA 2318.• N_A E?E.7 3IA 5.Z

821 9IS•.• IGI 910.4 THA 170.80 EL1 _••.t EL2 2tl.8 ALF 111.95

LAUGH OAT[ I{P 14 1970 FLIGHT TIN[ 140.84 A_RIVAL DATE FEB 11 1971

_LI_IC _iC

107.91 LAP •.IS

114.714 _ -$1.M

_T_IC CONIC
CS 31.177 VH_ S.l_

LNCH _STH LNCN TIN[

_.ll i 4040

153.84 11 • 11

30,1l I 4141

1S3._ 1• • 11

_.ll I 40 40

1S2._ 12 • 11

DIITANC[411._

LCL .93 V_ 17.111GAL -S.SO AZ_ I1.91HCA 197.1t Ilia 1L_1.39 ECC .19350 INC 9.913I Vl 00.9_1

LOP 1•7.44 Vff 37.7_3 GAP 1.37 AZP IO.l• TAL L_4.tO TAP 41.3t tEA 103.tt AF_ 153.•4 v_ 55.118
GP •HI.4• ZAL 110.71ZAP 117.84 ETI 17.91ZN[ 110.1• ETE 14t.13 ZAC 11t.48 ETC E$9.40 CLP-ItO.89

• LA -IT.IT K ISt.I)_ IL40 IStl.4 V(L 11.1|| PTH •.l? V_P 8.4•0 DPA 41.9t RAP •43.0_

L-I TIN[ INJ LAT INJ L_NG INJ 2T AI_ INJ AZNTH INJ TIN[ PO CIT TIM INJ • LAT
1_.$• 31.11 _.84 1_.11 1S•.89 • _ 14 1_.t 39.25

S_N.4S I,rJ tS_.DO 100,1_ 11•.89 13 33 • 4031.s 39.25

34N.4S _.n t_.DO I_.O3 111.89 13 3_ • 48t6.t M.E5

1108.11 N._ &5.00 1_.Ol 151.19 • 00 14 1_,! 39.1t

34M.41 I.rJ •14.9O 180,1_ 111.19 13 33 8 4ltl.t 39.•t

_-1.1843 _ -._ FC• -._ W 11199

• ._189 liRA l.li K2 I.!1_1 FlAP -4_!

NID-C_AI_ I_'_CUTICN ACCURACY

8GT 9O_1,1 Nil 181.| 823 141.0

NRT -.1411 NNF -.t921 RlY .IS3?
8M 4081._ Rll .lIDS 215 -.t101

• GI 40S_.O IW_ 481.5 THA 189.74

ECC 1.587_

INJ E LONG

t8.99
E_.O_

58.69

ESD.07

SO.GO

ESO.O7

_IT _1_T1_ ACCURACY

ST _70.9 M 797.6 D9 827.0

CRT -.9573 CR6 .8933 CIT -.984_

LIA £t33.021A •46.4 $SA 4.1

ELI E3•I.D ELE 219.5 ALF IDI.•S
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCN •AT• IN[P E4 1370

H(LIOC•NTRIC CONIC

9L 19•,•T LAL -.00

RP I•7.SS LAP •.81

SIR 18T.•$4J GL -44.55

PLAN(TQcIrNTR 1C CONIC

C3 87.408 _ S.t$S

LJ4CH AZNTH LJiCH TIlE
90.•9 • •S SO

14•.71 18 80 tS
90.tl t tS SO

140.71 12 80 tS

90.t• t tS SO

149.71 It 20 tS

FLIGHT TIME 144.00 ARRIVAL DATE F[B 13 1971

DISTANCE 417.144

LOL .$3 VL •7.011 GAL -S.t3 AZL li.ll J4¢4 £D0,34 8NA

LGP tOO.41 VP 37.719 GAP 6,Ot AZP 82.39 TAL t•2.79 TAP

GP $3.•• ZAk. 11t.11 ZAP 1t•.96 ET$ 15.H ZAI[ 113.74 [TE

IZO.•S [CC .1•39B INC. 8.107J Vl Zt.JIJ

43.11 RCA 103.•1 APO 15£.8B V• 35.105

14S.R7 ZAC 1Sl.•Z [TC 844.90 CLP-135.94

• LA -i8.l_ Rkl. t||.l| RkD 61M.1 VI[L 1£.118 PTH 8.19 VHP 7.449 DPA $S.94 RAP •,It. J3 •CO 1.4511

L-I TIME INJ LAT |NJ _ INJ RT ARC XNJ AZNTH INJ TIME PO C$T TIN |NJ E LAT INJ • LONG

1•81.80 39.•S Sl.Ot SCNt.QQ 147.16 • 5t 1t 1£21.8 41.33 S•._J

9404.7£ 3S.N t$£.f_ 10e.08 147.t5 13 SO _J 4804.7 41.44 £44.64

11U11.80 $5.•5 S@.Ot 101.86 147.18 £ 5@ 1l 1££1.8 41.43 50.J4

1404.71 $S.N t$t.Ot SOZ.&t 147.15 13 SO •• 4•04.7 41.44 _8.1Ld

11121.80 $5.09 _J.Ot IOe,QQ 147.16 • Sl 1• 1••1.8 41.43 5•.64

$404.7• $9.04 t|•.Ot 108.44 147.1| 13 50 89 4804.7 41.M 244.84
DI_NTIAL CCRJECTiON•

71D[-8.0481 TRA-I.0£5| TC3-8.1471 •AU .R047

• 71•7 RP.A .•791 RC9 .4608 IrAU .057•4

F0_-1.1i17 FIA -.•SO1 FC3-1.19S9 _ 11974

8.164D _ 1.0381 1_9 •.1940 Flip -535

LAUNCH DATE IM[P 14 11)70

H[I. IOC[NTII I C CCNIC

RL t50.07 LAL -.00

RP 107.99 LAP •.70

ItC 1811.•7• r_ -4£.R7

PLA/GTGCR_TR 1C CONIC

C3 1_.890 VHL 4.713
LNCH AZNTH LNCN TIME

M.t3 t SO S3

14S.YS It 93 11

34.£5 £ 311 13

149.73 1• 93 1£

34.Re • 59 $9

144Ji 11 •l _t

MID-COUleE EXECUTION ACCUIARY ORBIT DETERNINATION ACCURACY

8GT 40410.9 _ 940.8 869 103.1 ST •341.• M 7••.5 93 845.8

WIT -.0444 _ -.1189 fllY ._J60 CRT -.•644 ORS ._Hkl CST -.•_5

8EO 4144.0 _ .1_•1 R13 -,•5P.4 i.SA £119.• 148A t•7.i iRA 5.£

841 4148.1 8Ge ,I_8.S THA 190.54 EL1 8AR•.6 EL• 198.7 ALF 16•.01

FLIGHT TIME 144.00 AIUtlVAL DATE FEB 15 1971

DISTANCE 448.083

I_L .$9 VlL £7.010 GAL -4.•5 AZL _J.77 14CA 11D3.5• Sl4A

bOP •03.•8 VP 87.R47 GAP 8.88 AZP 1_,7• TAL 801.87 TAP

GP 48.•8 ZAL 111.44 ZAP 18_J.89 [78 $4.89 _ 119,83 ETE

1•7.78 ECC .19457 INC $.773Z Vl J_i).491

44.84 RCA 10_.•7 APO 152.57 V• 35,095

147.48 ZAC 147.15 ETC 148.49 ¢LP-155.94

DLA -SO.50 RA_ 41•.0_ RAO 8197,• _ 11._85 PTH 8.14 VHP 7.148 DPA !K).R£ RAP 84•.57 ECC 1.3803

L-I TIME INJ L_T XNJ LONG INJ RT ARC INJ AZl4TH INJ TIME PO C•T TiN INJ £ LAT INJ £ LONG

1794.Q0 94.5• 49.17 104.01 141.•9 9 29 7 1154.• 4£.71 4£.89

5870.t5 34.410 149.•| 104.0_ 141.•9 14 4 43 477•.• 44.74 443.50

1754.00 34.59 49.17 104,01 141.•• 8 _il 7 1154.0 4£.T1 4•.98

591flD.|5 _4.60 _49.•$ 104.0_ 141.R• 14 4 45 477•.R 4•.7• £45.54

17_k1.00 34.S• 4R.17 S_d.Ol 141.•• 8 L_) 7 1154.• 4£.71 4£.88
5970.15 34.40 149.•5 104.44 141.•• 14 4 43 477•.t 41.74 t43.51

NI_ [)_CUTION ACCURACY ORBIT D[T_U41NATION ACCURACY

I_T 41_7.S _ •0_.8 844 179.3 ST _8•6.9 M 748.3 84 830.1

RRT -.894NI lUlIF -.IM4S RTI r .•983 CRT -.9700 CR• .9D90 CST -.9831

4449.8 _ .l_l_l R13 -,IM4• L$A £1_5.1NgA £14.9 9SA 3.4

9GI 4L_0_.9 IW_ 440,S THA 1Q9.•9 ELI 8493.7 EL• 17•.8 ALF 135.15

D I rFE/ur_T 1A_ CCIM_CTIC_8

11_-1.01NI1 1114 -.•1J4 TC8-•.7449 BAU .R978

NO( .81•7 liRA .M RC8 .$408 FAU .64144

Ir1_-1.1•19 IrllA -.1849 FC_-1.4117 BRP 130_J

1.••16 NA .•195 K3 8.0148 rime -577

LAUNCH DATE SEP 14 1310 FLIGHT TIME 143.00 ARRIVAL DATE FEB 17 1971

M[LIOCENTRIC CONIC DISTANCE 4•8.973

RL 150.OT LAL -.DO LOL .53 VL t6.1|l GAL -4.•6 AZL •5.74 NCA 8•6,40 6NA 1•7.53 ECC .195•9 INC 5.74•• V1 _9.491

RP 1•8.•3 LAP •.53 LOP 8•7.1• VP 37.tll GAP 7.t3 AZP 04.97 TAL 1•9.93 TAP 46.41 RCA 10•.5• APO 15•.•5 V• 55.040

RC 131.515 41 -36.•7 GP* 44.S6 ZAL 115.10 ZAP 150.7| ET9 54.94 Z/dE 118.9• ET( 149.31 ZAC 143.44 •TC •|1._3 CLP-156.58
PLAN(TOC•NTRIC CONIC

C3 18.948 VHL 4.341 DLA -57.16 RAL L_4,61 RAD 4587.6 Vl[L 11.R48 PTH 8.1D VHP 6.••• DPA •5.8$ RAP •4£.85 [CC 1.3101

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ NT A•C INJ AZNTH |NJ TIME PO C•T TIN INJ 2 LAT |NJ £ LONG

38.•t 3 91 44 1695.50 37.88 48.67 105.14 SST.OR 9 59 59 1095.5 48.66 55.46

141.94 18 47 3• 594•.00 37.83 •4•.09 l•S.£1 197.07 14 16 41 474R.1 4•.87 _41.D7

98.0• 3 81 44 1•05.3• 37.8• 48.67 1•5.84 157.•8 3 59 59 IO_S.S 48.36 53.44

141.99 1• 47 _• 5948,0_ 37.t3 t4•.O0 101.£9 187.07 14 16 41 4749,1 4•.87 _41.07

3O.•t 3 81 44 1•4)5.SO 87.88 48.87 10§.•4 1)7.•R 5 59 59 1095.5 4•.84 35.66

141.D0 18 47 _ 534R.06 37.83 •48.N SO|.tt 197.07 14 14 41 4749.1 48.47 £41.07

DIFFERENTIAL CCRI_CTICW8 NID-C.O_REL EXECUTION ACCUNACT OR•IT •ETERNINATION ACCURACY

T0(-1.7594 TRA -.8141 TC9-8,4185 BAU .8740 •GT 4•91,1 8641 •_J.• 1_3 1•5.2 ST •391.8 Sit 695.9 94 8•5.0

RD( .5E?O RRA .•1iS RC9 .9091 FAU .D4454 ItT -.8?34 RRI r -.941• flTF .•35_ cRT -.97•4 CR3 .D999 C9T -.99_D

F0(-1.•3111rRA -.1147 FC3-R.0478 BEP 19341 848 4340.8 1_3 .•787 R13 -.94CHS L$A •409.4 NEA _03.5 $SA 7.8
BiD( 1.8309 MA .8144 8C8 3.46•8 FEP -93• 841 431_.• 84_ 41|.4 THA 169.71 EL1 24RS.5 ELF 155.6 ALF 164.13

LAUNCH DATE IM[P •4 1970 FLIGHT TIME 148.00 ARRIVAL DATE FEB 19 1971

H(tlOCENTRIC C_IIC DIBTANC[ 484.•74

Rb ISO.•T LAL -.00 I_ .$8 VL 19.908 GAL -4.34 AZL 94.44 HCA _09.R7 8MA 187.04 ECC .19613 |NC 4.9173

RID 104.•7 LAP •.4| LOP •1•.5• VP 87.570 GAP 7.34 AZP 85.T$ TAL 1•R.47 TAP 4•.34 RCA 10_.t3 APO 151.941
Vl _9.491

V_ 55.067
RC 139.740 _ -94.53 GP 40.71ZAL 118.44 ZAP 1_4.88 [78 98.•5 ZA[ 1_0.71ET[ 151.•0 ZAC 140.13 ETC •53._0 CLP-157.O8

PLA_TOCENTRIC CONIC

C9 10.491VHt. 4.•$? •hA -54.•9 RAL 44•,74 IU_ 0S07,7 VEL 11.741PTH 8.07 VHP 0.5•40PA •1.63 RAP •45.41ECC 1._709

LNCH AZNTH LNCN TIME L-I TIME INJ LAT INJ lONG INJ RT 48_ XNJ A6_ITH INJ TIME PO CST TIN INJ 8 LAT INJ £ LONG

41.41 4 • O llklE.4• 37._0 84.34 104.57 18_.78 4 _9 38 1043.5 4•.39 I_i).O5

150.3D 1• 38 £ 59_NI._H_ 37._• 148.•_ 104,S• 18£.77 14 •7 1 479•.4 4£.3R £39.£9

41.41 4 _ • 1M8.4• 87.•0 _HI.34 $09.|7 13•.7R 4 _ 88 11_19.5 4•,9• L_I).D5

1_.39 1• 38 • 51M.H 57.1_ •41.44 IN.SO 19£.77 14 87 1 4798.4 48.9R £99._9

41.91 4 £ • 1448.49 87.80 34.34 t04.87 138.78 4 89 9• 1043.S 41.5R _9.D5

138.3D 1• Bll• Sg_l,_ 37.1_ •44,1_ 10_,S8 13£,77 14 •7 1 4799.4 4£.39 834.R9

01irFENI[NT|AL C(_i_t[¢T|CN_ Nl_ [XERUTION ACCURACY ORBIT D[TI[NNIHATION ACCURACY

71_-1.1_19 TWA -.71_3 TC_J-4,0464 BAU .901• 8GT 48_0.S IM_ 8_8.8 843 _0|.8 9T 8_O.O SR _44.4 98 TS8.1
liD( .4198 lINA -.0079 _ .J412 FAU .04449 RRT -.97441 M• r -oIHI4S RTF .•381 CRT -.9740 CRS .9905 CST -.9799

FDI[ -.IMINi IrRA -.0316 FC9-_.4_£4 Blip 1348R _ 44£8.9 _ ._TIJO NJ9 -.•393 LSA £54•.7 NEA IIM._ 334 9.$

llO[ S.4N• MA .7054 K3 4.01Nll Flip -974 K1 4410.• _8 3t5.7 THA 170.47 ELI •430.0 EL• 141.1 ALF 164.98
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE IEP 84 SDYD

NELIOCEf1111C CONIC

DL SSO.OT LAb *.00

RP 108.11 LAP 8,ll

RC 139.93Y 14. -31.09

PLIdGTOCENTR I C CONIC

C$ 14. T4| _ •.840

L.IK_ AZIrrN INCH TIlE
41.04 4 •i 44

l14.1Hi 1• T 10

41.04 4 $1 44

I34.94 13 • SO

45.04 4 •S 44

134.1_ 1• • 10

FLIGHT TIDE 150.00 ARRIVAL DATE FEB 21 1971

O||TANCEklO.TI3

LOL .IS VL L_.D$1 GAL -4.01 AZL M.24 HCA tt).OQ SNA 114.71ECC .19708 INC 4.E393 Vl £9.411

LOP 815.55 VII 37,311 GAP T.G4 AZP M.4S TAL |DG.9D TAP SO.O) RCA 101.74 APO 151.60 Vl 35.0S4

GP 17.14 ZAL 11|.G0 ZAP 137.45 ITS It.S@ ZN[ IE1.11ETE 1S3.£2 ZAC 137.E1 [TC E94.70 CLP-197.91

OLA -31.47 1AL El4.10 •AID 1397.G VI[L 11.117 PTH E.OS VHP 4.451 DPA 17.84 RAP 144.1'1 (CC 1._'4R7

t-I TIN[ |NJ LAT 1NJ _ INJ IT ADC INJ AZINTN INJ TIN[ PO CST TIM INJ E bAT INJ £ LONG

IXJ,fl N.74 N.JJ 109.11 ttO.N 4 $D 20 fl9.D 41.4R E3.03

S_JD.8S 141,.73 149.00 104.13 lID.D• 14 34 7 473D.E 41.50 R34J.tO

IIH)I.DO 14.74 30.•$ 101.11 118.34 4 S8 I0 I399.9 41.413 13.05

SliD.l| 114.73 141.01 100.13 118.07 14 3t 7 4711.1 41.50 138.113

1_.g0 54.74 30.11 109.11 I_.IHB 4 SD ZO 943.0 41.40 E$.03

$))•.IPJ li•.79 149.0g 104.1) 118.•7 14 54 7 473D.£ 41.30 138.Z0

DIFYI[IW]_IAL C.CltllECTIOII8 NID-COUm_ [ECUTICN ACCtlIACT GRIIIT D[TEIOilNATION ACCURACY

11X-S.4•TY TILA -.SlklO 1'¢)--4.•1181 IL4U .D_r4 84T 4418.1 _ 7•S.• 8G3 £13.4 ST tt•T.• IS SDS.i IS •01.4

1118( .400J IDLA -.01711 _ ,9_NI FAU .04?OD I_T -.•71_ IEIF -.Iki44 RTI r .D_17 CRT -.973£ CI_ .99117 CDT -.D761

-.84113 FRA .OJmJ FCD-E.1NJD• JDND 14100 _ 4gJDO.• E .iN06 fl|3 -.D331 LSA E4SO.O NL4 107.1 IklJA 11.4

gOE i.SDOI _ .9364 _ 4.TID41 FRIP -701 89| 4104.1 N _lT•.D THA 171.19 ELI t$Sl.S ELI 1£8.1 ALF 165.511

OAT( 8_P 14 $91_ FLIGHT TIN[ lSt.O0 NtRIVAL DATE FE• 13 1971

NE_IOCENTItlC GONIC D|DTANCE 44¢i.138
ItL 190.0• LAL -.00 _ .53 VL 1_.809 GAL -I.74 AZl. 91.•7 HCA II1.11 SNA 1111.38 ECC .19811 IN(: 3.4485 Vl LS.DB1

lip ION.DE LAP t.S• I_P 119.74 VP 17.471 GAP 7.1m _ 97.134 TAL 1115.49 TAP 51.75 •CA 101.34 APO 151.41 V I' $5.041

RC $)4.10e GL -87.78 GP )4._H) ZAL 110.11 ZAP 140.30 LrT• S1.DO ZA( 1£$.11 ET[ 133.05 ZAC 134.14 [TC 155.91 CLP-I$O.DR

PLJUGTO(ENTItlC CCIDIC

¢3 11.401 _ •.178 DLA -48.DTIUti. IGID.l_l lAD JS47.S V(L

Azwn4 LJ4CH TIN( L-I TIN( INJ LAT INJ L_NG INJ

,14.95 S 0 S• DIEt.El IS.Ill

I•I.II I• II • $341.59 11,111

443.li I 0 17 llll.ll El.DE

III.II II II • 11141.54 ll.•l

48.11 I 0 $7 1543.11 )S.H

III.II 19 ll • 1141.54 11.11

DIIIAI. III

IUI-I.IY•I I -.4T/'g TC,I-$.I)OI IAU .BSDI

IN .II NRA -.0411 NO .DIO• FAU .04Yll

FOE -.7740 F_A .11Y4 FC)-I.0_J4 IMP 1444•
mE 1.4114 _IA .47114BCI S.Lqr17 FlIP -715

11.D13 PTN I.O• _ D.373 DPA 14.50 lAP £45.E1 [co 1.L_19

IT AEC INJ AZNTH INJ TIN( PO (IT TIM INJ £ bAT INJ 1 LONG

£1.90 IM.•4 125.95 9 11141 351.1 40.51 13.43

141.I I0_.•I I11.14 14 44 I0 4741.1 40.$$ 137.77

II.I II,14 lll.ll III 41 991.I 413.$1 17.49

I_II.I I0_.•I III.14 14 &4 I0 4741.I 40.33 117.77

ll.l 100.114 lll.ll 3 1•41 951.I 40.31 17.49

1_41.•_ I01.•I III.14 14 44 10 4741.1 40.13 II7.7T

Ni_ENECUTION ACCUiLACY GRBIT DETFJD41NATION ACCURACY

8GT 4344.| IK_ 74g.1; liD3 117,• IT 1178.5 M 597.1 81 I_l.$

*.1_44111 r -._lll RTF .l_TD CRT -.DTD7 CR6 .9991CST -.9T10

ll1_440_.31_1 .Z447 R13 -.•301; LSA l_qP.9 NSA 180.5 SSA 13.T

DGI 4_.| _ 1411.9 THA 171.D4 ELI 1145.6 ELI lll.O ALF 165.94

LAUNCH DATE _EP 84 IDTO FLIGHT TIN[ t54.00 ARRIVAL DATE FEB 15 I171

H(LiOCENT|IC (ONIC

Jb 150.0T LAL -.00

RIP SOe.ID LAP t.O_

RC 140._4 64. °84.71

PLA_YQCENTR 1C CONIC

C$ ID.$43 V_ $.$41

t.NCH AZ14TH iNCH TINE

51.58 5 30 It

111.41 II II II

131.II 5 30 II

lED,D1 I$ II $9

II.5D 5 14D II

181.48 II II $9

DIITAK[ Ill. S00
LOL .53 VL ED.7S4 GAL -3.48 AZL 33.18 HCA tlD.4S IDA 1E5.05 ECC .19937 INC 3.1788 Vl 19.491

LOP lID.D4 VP 37.484 GAP 8.14 AZP 87.34 TAL 193.90 TAP 55.45 RCA lO0.lt APO 151.11 VE IS.Oil

31.D0 ZAL lOD.t8 ZAP 141.is [T$ SS.lS ZN[ 114.05 ETE 1IS.74 ZAC 13E.41 [TC £ssr,.D$ CLP-111.71

DLA -46.$9 IAL 141.7i •AD iSiT.S V_L 11.573 PTH E.DE VHP 9.33E DPA 11.50 RAP _46.59 ECC 1 I045

b-! TIN( |NJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIN( leo CST TIN INJ E LAT INJ R LONG

1107.77 _4.94 L_D.54 111.05 lll.Tl 5 55 _0 907.8 31.91 11.51

SIll.DO 14.95 141.II III.09 Ill.70 14 51 II 4753.0 38.97 157.91

1307.77 14.34 10.54 III.05 1111.71 5 55 I0 907.1 38.91 ll.ll

SIll.DO 14.93 141.II 111.04 Ill.TO 14 II II 4755.9 38.97 I$7.•I

IS07.77 34.94 _0.54 Iil.013 lll.7l S 55 80 907.8 51.DI 11.31

llll.90 34.91 143.II III.I)• lll.•O 14 51 II 4753.9 El.D7 157.99

DIFIrI[:IU[NTIAL CGRIECTIGN_ NI_ EXECUTION ACCURACY _R•IT DI[TEIU41NATION ACCUItACY

TD(-I.EIO) TRA -.$$40 TC_-$.7994 BAU .117111 W;T 43_.7 89_ 710.13 $93 1_0.3 ST _057.D M 511.S $II 547.9

ROE .)lib R_A -.0907 NC) .DSI3 FAU .04_1 RRT -.0984 Rill r -.Dill DTF .ll_ CRT -.DTlD CR$ ._ C)T -.9953
IrD( -.6311 F_A .tI•S FC_-).lSe4 _ 14743 _A_ 44H10.9 _ ._.48 R15 -._•S L)A 1190.6 1431 174.8 38A 11.4

li0( 1.$007 I_A .54|1 K3 3.TtN_ FlIP -7_) ll&l 417•.• _ 541.3 •HA I?E.4D ELI £1_O.4 EL p IO4.0 ALF IGG.OI

LAUNCH DATE _EP 84 1970 FLIGHT TIN( 193.00 ARRIVAL DATE FEB R7 1971

If.I.IO([IITIUC Call( DIDTANCI 438.344

IL IN,O• L.AL -._ _ .33 VI. 11.703 GAL -3.04 AZL 111.713 HC,A III.64 IM4A 115.73 ECC .10071 IN( £.751l Vl 19.611

RID IN.I) LAP 1.89 LOP L_3.14 VP 17.3713 GAP 8.40 AZP 17._ TAL 194.45 TAP 55.09 RCA 100.49 APO 150.94 Vl 35.014

RC 141.53_ GL -_l.ll_ GSP L_1).31 ZAL 101;.94-_AP 141;.11 [T) SO.D1 Z.4[ 114.71 ET[ 158.10 ZAC 150.47 ETC l$7.OS CLP-110.71

PL._TOCIII41111C CONIC

C$ 11.855 VlDI. 5.443 DLA -44.01 RAL IMl;.lO RAD 91337.13 VI[L

LJDQ4 AZNTH LJDCN TIN( L-I TIN( INJ LAT INJ

IM.•D 5 54 91 1444.57 $3.713

I19.11 II I• IS IITI,II 55.71

!t4.71 I SO II 1414.37 5).75

115.111 II I• IS 131•I.11 33,71

)4.7l I S• _ 1444.37 1,_.7l

115.111 1) 17 IS 5571.11 33.7l

DI/IAL /TICN6

TD[-1.14114 _ -.B7 TCH.r)_ _MJ .9431

.11949 IRA -.034) I_3 .1174 FAU .04570
IrD( -.3111 Irll .II11 FC_-).3371 •lip 15041

fRO( I.II17 DIIA .ld01; DC5 1.11141 FlIP -117

11.1341 PTH l.Dl VHP 9.358 DPA 8.$2 RAP _47.7E ECC 1.1951

INJ LONG RT AEC INJ AZNTH INJ TIN( PO C$T TZM |NJ I LAT [NJ £ L_DG
I1;.I• 114.4) III).II D IA 17 I144.6 57.44 7.$8

147.13 I14,44 II0.II 14 57 8 4773.1 37.47 1158.81

113.•I 114.43 III).II 9 14 17 144.l 57.41 7.$8
E47.13 114.44 I_D.|I 14 57 D 4773.1 37.47 R_8.8£

15.¢10 |14.41 110.II D £4 17 1114.6 37.40 7.$8

147.13 114.44 120.11 14 57 ) 4773.1 37.47 154.8E

NID-C_ Lrx[CUTION ACCURACY ORBIT DI[_INATION ACCURACY

DGT 4T1_.4 _ 9•0.5 _G3 L_O.D ST 1DID.D M 495.7 IS 490.7

RRT -.Dd_lm_ -.IHHI7 ITF .DE1;4 CRT -.DDID CR8 ._)03 CST -.1514

4771;.I _ .1015 •13 -.D175 LSA _)_4.1 NSA 189.4 SIA 19.7

$GI 4761.8 _ 517.6 THA 17_.00 ELI ID77.4 EL£ 91,3 ALF 145.78
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH •ATE 8EP 24 1870 FLIGflT TIN( lS8.00 ARRIVAL DATE NAR 1 1871

14[LiOCENTRIC CONIC

RL 1SO.•T LAL -.DO

RP 1011.tY LAP 1.70

RC 144.730 GH -l•.•l

PLANETOCENTRIC CONIC

C$ 11.$S• VHL 3.570

LNCH AZNTH LNCH T|I8E
ST.8S • 50 80

IL_.Ol 13 51 44

S•.98 I 30 Im

In.01 15 31 44
57.99 8 30 Im

189.01 13 31 44

DISTANCE 464.177

LOL .13 VL 86.9S3 GAL -E.T3 AZL 98.37 NCA 215.83 SIqA 185.40 ECC .tO£EO 114¢; Z.$734 Vl £9.881

LOP lEG.S4 VP 17.$86 GAP 8.65 AZP M.3§ TAb 1110.91 TAP 56.74 RCA IO0.OS APO 1S0.74 VE 35.001

GP 27.S3 ZAL 108.48 ZAP 147,33 ETI S0.59 ZAl[ IZS.t3 IT[ IS9.88 ZAC IE8,71 ETC ZSI.t• CLP-III.IT

• LA -41.81 RAL 858.S4 RAO 6567.4 VEL II.SlZ PTH £.01 VHP 8.591 DPA 1.4Z

L-I TIN( INJ LAT INJ L_NG INJ RT ADC INJ AZNTN INJ TIN( PO CST TIN

1480.18 $£,41 tO,iT 11T.07 liT.it $ $4 O I80.E

1399.71 $£.44 t48.61 117.08 117.81 18 I 44 4799.7

1410.18 St.4t 10.87 117.07 117.8£ O $4 O 880.8

SSR8.?I 58.44 848.91 117.08 117.81 11 1 44 4798.•

1480.18 38.48 |0.87 117.07 117.89 8 54 0 880.8

5199.71 18.44 _48.81 117.08 117.81 15 1 44 4788.•

DIFFERENTIAL CCRRECTICN8

TDE-I.OS07 TRA -.O_l TCS-Q.G4$3 BAU 1.0138

RD( .8741 RRA -.0R47 RC3 .817§ FAU .04447

IrD( -.431_ FRA .378S FC3-3.3898 88P 15340

BID( 1.04H_ MA .1_91 BC3 S.8718 FlIP -783

RAP 848.18 [CC 1.1888

INJ E LAT INJ £ LONG

35.81 8.18

55.•• 940.88

3S.86 Z.S8

35.67 840.29

35.88 2.58

SS.•7 840.19

ORBIT DETERMINATION ACCURACY

ST 1758.8 M 489.• 88 431.8

CRT -.8884 CR8 .9770 CIT -.91£7

LEA 1863.3 N6A 185.1 •$A £3.5

EL1 1818.8 EL8 ••.5 ALF 189.28

MID-COURSE EXECUTION ACCURACY

8GT 4813.8 8641 855.$ 883 L_O.O

RRT -.IkSQl RRF -.8780 RTF .9851

41158.0 _ .17R£ R13 -.9888

881 4844.8 _ 357.1 THA 173.48

LAUNCH •ATE 9(P R4 1970 FLIGHT TIN( 180.00 ARRIVAL DATE MAR 3 1R71

HELIOCENTRIC C_ilC

RL 150.O7 LAL -.00

RP 106.31 LAP 1.54

RC 148.8111t GL -14.$1

PLAI_TOC[NTR I C CONIC

C3 11.087 K 3._1

LNCH AZMTH INCH TIN(

81.87 • 1 SO
118.83 13 _ll $

81.28 • 1 88

118.83 13 3,4 $

91.£• 7 1 58

118.73 13 34 S

DISTANCE 488.998

LOt. .53 VL 88.e08 GAL -8.37 AZL RE.D3 HCf4 889.08 814A 181.0t) ECC .20384 INC 8.0344 Vl _8.891

LOP L_9.54 VP 37.878 GAP 8.91 AZP M.87 TAL 189.35 TAP 58.57 RCA 99.59 APO 150.58 VE 34.948
GP 25.•8 ZAL 100.87 ZAP 149.£8 [T8 SO.SO ZAE 185.83 [TIE 130.93 ZAC 187.85 ETC 859.43 CLP-li_.88

DLA -39.47 RAL 858.80 RAD 8987.4 VI[L 11.507 PTH 8.00 VHP 6.445 DPA 4.25

L-I TIN( |NJ LAT INJ LCNG INJ RT A41C INJ AZ14TH INJ TIN( PO CST TIN

137E.H 30.99 S.H 118,93 115.77 • 84 58 ••3.0

5434.81 31.01 850.•5 119.114 115.75 15 4 3D 411_11.8

1372.1M) SO.IHI 5.99 118.81 115.77 7 24 58 ••3.0

5434.81 31.01 850.75 119.94 115.75 15 4 38 4834.8

137E.IHP SO.09 5.99 118.03 115.77 • 84 59 773.0

143,4.81 31.01 950.75 119.94 115.75 15 4 38 4834.•

RAP 250.•• ECC 1.1811

INJ 8 LAT INJ 8 LONG

3d.18 357.70

_L4.18 848.45

34.18 357.70

34.19 _48.45

54.18 35•.70

34.18 84R.45
NID-COUR8[ EXECUTION ACCURACY - ORBIT DETERNINATION ACCURACY

I_T 4RI_.O IGR 833.5 883 817.7 8T 1880.9 fir 449.3 $$ 567.8

I_T -.8213 RRIr -.8538 RTF .9E48 CRT -.9899 CR8 .9487 CST -.9009

8Ga 4838.R R85 .IS78 Rl3 -.9959 LSA 1476.0 NSA 183.1 88A 88.1

881 4918.8 388 358.3 THA 183.90 ELI 1649.3 EL8 41.d ALF 164.26

DI_T|AL C_IIIECTION8

TOE -.DIRS TIUt .0444 TC3-8.9784 BAUl.O$18

.R$73 lIRA *.0tNIORC3 .$8£8 FAU .04898

FOE -.3398 FRA .4443 FC3-3.3731 8SP 15598

BOE .8481 MA .1094 8C3 6.1H)78 FBP -719

HAUNCH OAT[ 9EP 24 1970 FLIGHT TIN( 162.00 ARRIVAL DATE MAR 5 1971

HELIOCENTRIC CONIC

RL 1SO.O• LAL -.OO

RP IO8.SS LAP 1.19

RC 148.017 GL -14.01

PLAN[TOCENTRIC CONIC

C3 10.886 Vt,IL 3,L_2

LItCH AZMTH LNCH TINE
• 4.88 • 35 15

111.31 13 33 59

64.90 • 35 25

115.52 13 33 $9

M.98 7 35 85

115.31 13 $3 59

DISTANCE 471.780

LOt. .§$ VL 21,552 GAL -2.00 AZL 91.73 NCA 218.21 SNA 124.?? ECC .20514 |NC 1.7299 Vl 26.691

LOP 252,73 VP 57,230 GAP 9.17 AZP 86,94 TAL 187.76 TAP 98,88 RCA 88.11 APO 150,45 V2 54.975

GP 24.19 ZAL 97.88 ZAP 151.03 [TS SD.S4 ZAE 185.91 ETE 189.08 ZAC 125.93 ETC 210.15 CLP-193.96

DLA -$?.27 RAL 2•0.98 RAD 3§87.4 VI[L 11.499 PTH 2.00 VHP 6.517 DPA 2.30 RAP 159.49 ECC 1.1763

L-| TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIN( PO CST TIN INJ 8 LAT INJ 2 LONG

1381.07 98.48 .39 182.88 113.82 ? 57 98 7E1.1 32.44 352.64

5479.40 89,49 253,84 183.00 113.90 15 5 19 4878.4 32.45 245.38

1381.07 99.48 .89 188.98 111.92 7 57 21 ??_1_1 32.44 352.84
5479.40 _•.49 953.14 183.00 113.90 15 5 19 48#9.4 32.45 245.38

1381.08 L_8.48 .89 11_2.99 113.92 7 57 26 781.1 32.44 552.64

1479.40 89.48 853.tM 183.00 113.•0 15 5 19 4879.4 32.45 245.38

NID-COUREI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 49§8.7 8DR 814.3 883 814.3 ST 1388.9 Sit 431.2 98 311.6

RRT -.803R RRF -.1_83 flTF .9838 CRT -.8948 CR8 .8775 C$T -.8443

SGB 4998.8 RE3 .1374 R13 -.9£46 LSA 1475.8 NSA 165.3 SSA 33.1

SG1 4983,4 _ 383.3 THA 174,88 EL1 1431.7 EL2 44.4 ALF 192.81

DIFFERENTIAL CCI_RECTION9

-.78_0 TRA .1_NI8 TC3-7.E070 BAU 1.G473

ItDE .R441 RRA -.1115 RC3 .5831 FAU .04117

-.9488 FRA .3139 FC3-3.EEI)O 9_1_ 15756
• 8859 MA .8879 Be3 7.2889 FSP -703

LAUNCH •ATE 8_P 24 1970 FLIGHT TIN( 164.00 ARRIVAL DATE MAR 7 1971

HELIOCENTRIC CCNIC

RL 150.07 LAL -.00

RP IOII.38 LAP 1.19

RC 111.RO$ GL -11.74

PLAN[TO_[IMTR I C CONIC

C3 10.788 VHL 3._3

LIKH AZNTH LN(H TIN(

IMI.31 • 11

111.89 13 30 34

tl4.31 • 11 L_7

111.88 13 30 34

414.31 I 11 87

111.811 13 SO 34

DISTANCE 481.389

L(_ .33 VL 84.502 GAL -1.4_ AZL 91.45 bICA 835.40 SI4A 1_4.44 ECC ._0768 IN¢: 1.4450 VI 29.981
LOP 835.98 VP 37.188 GAP 9.44 AZP 89.18 TAL 188.19 TAP 81.59 RCA 98.88 APO 150.30 VZ 34.982

GP 22.79 ZAL 94.53 ZAP 158.84 (T8 S0.71ZA[ 1R8.80 ET( 183.04 ZAC 184.85 ETC 280.84 CLP-164.49

DLA -35.18 RAL 885.07 RAiD 8387.4 VI[L 11.494 PTH 8.00 VHP 8.804 DPA .54 RAP 254.24

L-X TIN( INJ LAT INJ _ INJ RT A8C INJ AZll8TH INJ TIN( PO CST TIN INJ Z LAT

1Lq11.31 87.D0 355.33 1L_i.8£ 11£.R3 3 38 _1 681.3 30.66

3338.87 87.81 837.41 188.1_R 118.83 15 8 53 4•38.9 30.87

1L_11.31 87.90 355.33 IL_I.L_ 11£.88 8 38 _9 11111.3 30.68

33_4.07 £7.81 237.47 IL_.L_ 118.83 15 8 53 49_.9 30.8?
1_1.31 £7.SO 555.55 I_R._ 11£.85 8 38 29 661.3 _0.89

3338.87 _7.81 857.47 1L_.L_ 118.83 13 2 53 4936.9 30.67
DIFFERENTIAL CCIU_CTION_

-.IHIS3 TRA ._|98 TC3-7.3478 8AU 1.0848

RD( .R|143 IrA -.11_1£RC3 .5_1|7 FAN .03943

It(HE -.1840 FRA .3804FC3-3.1877 8_M_ 14001

liD( .7034 MA .3780 BC3 7.3873 FSP -398

MID-COURI_ EXECUTION ACCURACY
8GT SO5£.1 I_ 5_9.8 SG3 810.6

RRT -.7ERR ImUr -.3038 RTF .9840

3087.7 RLQ .1178 R13 -.9849

SGI 5034.3 SGE 344.9 THA 174.61

ECC 1.1773

INJ 2 LONG

347.14

249.28

347.14

249.28
347.14

248.28

ORBIT _ DETERNINATION ACCURACY

ST 1198.8 SIR 416.6 $3 271.2

CRT -.9933 CR$ .•488 CST -.7990

LSA 1879.5 14SA 174.5 38A 37.8
ELI 1868.3 ELI 38.0 ALF 180.80
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH DATE IEP •4 1•?0 FLIGHT TIE IO•.00 ARRIVAL DATE NAt O lOT1

NELIQCENTRIC CONIC

Rb IS•.•? LAb -.00

m I 101.43 LAP 1.•1

RC 113.145 6L -•.St

PLA_TOCENTI i C CQNIC

C$ 10.1343 V_ 3.898

LNCN A_nTN LMCN TIN[

TI.$1 • IA H

lOT.el 13 8l 81

Tlt.31 • 11 )S

IO?.•O 13 tt It

I1•.00 tt 88 H

110.00 14 44 M

• 1FFIDUmT 1/d, CQIIJECTION8

T_ -.131_ _ .Slit TC1-7.4375 I_U 1.0181

ROE .IZTI iRA -.1141 RCI .S047 FAU .O3?ll

F_ -.OIWI liRA .t414 FC_-3.a04I lip EIIIFF
• DE .SIAl ItA .Sill 1_5 7.41140 FIP

DI•TANC[ 487.389

LOS .iS VL N.4S3 GAL -I.U AZ t •141 HCA E3•.S• IMOA

LQP •$•.11 VlI 97.131 GAP •.71 AZP •I.N TAL 1•4.1•0 TAP

SP •1.IS ZAL •1.91 ZAP 194.1• E•• S1.01 ZAE 11t.4• EYE

114.1S ECC .•••70 INC 1.1841 Vl •0,091

• 9.18 ItCA 9•.11 APO 1S0._0 V£ 14.940

ll_.lHi ZAC 1•S.?• ETC •11.11 CLP-IOS.4•

• LA -99.00 RAL II1.0• tAD Ill•.4 YES |1.499 PTH •.00 VHP •.?04 OPA -1.•5 RAP •50.10 [CC S.tTO4

L-S TSNE SNJ SAT INJ LONG SNJ liT AIC INJ AZNTH |NJ TINt PO C•T TIN INJ • bAT INJ R LONG

1108.•1 I_l.tl 341.15 111.59 110.T_ • 11 14 ill.• •0.84 340.R3

S@11.14 ll.ll tll.lO 111.10 110.72 14 99 $4 S011.R DO.IS tSO.4T

1111.•1 81.81 _18.95 111.90 110.•9 J 11 14 518.• •0.84 340.01

S111.14 I1.11 ltl.lO 111.10 110.71 14 SS 14 $011.1 El.IS tSO.4T

97•7.31 •S.L_ tT_.I_ 11T.15 117.44 14 4 S• 51••.9 24.73 865.53

$31t.18 3|.14 144.18 191.4• 103.11 16 19 S• 4•S•.9 33.13 R_I.OI

NI_ EXECUTION ACCU_OC? CWlIT D[T[RNSNATSON ACCURACY

lit 9101.9 8GI SlT.S 8_ 101.9 ST 1001.3 IR 404.3 IS •SO.S

mlT -._lT4 Nm r -.Tr•S Rll r .l_OS CRT -.IStO _ .1414 CIT -.IS40

8Oil $155.0 _ .1001 1119 -.115£ LSA 1011.1 NIA 101.8 SOA 40.0
KS Sit|.9 IG! 3?S.t THA l•d.l_ ELI SO•O.• ELI 14.• ALF ISR.Zl

LAUNCH DATE DI[P 14 $9?0 FLIGHT TIN[ $IS.O0 ARRIVAL DATE NAt 11 IRTI

_ILSO([NTISC ({llSC DIITANC[ 493.011

RL ISO.O• LAL -.00 LOS .13 VL 11.403 6AL -.81 AZL 10.14 HCA 141.•8 IRA

RP 101.47 LAP .iS LQP 141.50 Vff 3•.Oral GAP 9.91 &ZP IO.ll TAL 181.99 TAp

RC ISD.I_D 64. -?.SO fad 10.44 ZAL 17.11 ZAP lOS._l [11 91.4l ZJ_ 111.51 ETE

PUUO[TOCENTI S¢ ¢014lC

C3 II.DII _ 9.310 _.A -30.11 PAL ITIoll EUkO Ill?.4 b_L Sl.SO? PTH 1.00 VHP

ll_l.is ECC .E1•13 INC .•4M V| L_1.391

t4.•l •CA It.S• AilO 110.15 VE 34.I_T

IIM.•I ZAC 1_.•0 ETC Eta.l• CLP-IIM.30

LNCH _ LNCH TIRE L-S TSNE INJ LAT SNJ I, COIG INJ •T AlIC INJ AZJ4TH

_Y.OI • _ • t018.00 14.10 340.1_ 1_.08 109.3S • S? 10

101o1• 13 $ SO 9719.41 14.01 111.10 1_.01 101.93 14 41 •

??.OI • 51 • 11.00 14.10 _40o1_1 119.01 101,39 • !• 11
101.9• 19 9 SO 9?15.41 14.ll II1.18 115.09 101.99 14 41 •

110.00 11 _ I1 ll4.19 ll.4t _0_.14 111.0_ 110._1 1• 10 •S

110.00 11 44 I? Sill,It _3._4 B.S? Ill.iS I_.0_ 1• 11 Sl

D i FlrE_OTIAL CO_I[¢TIONI

TO[ -.4101 114 .OTII

l .1143 _lA --.14J0

Iq_ -.Olr_ _ .1•81

RoE .4TIS IRA .l_J_

NID-COMIIE EXECUTION ACCURAC?

TCl-•.ilOl _ 1.101l liT IlJO,l lit !10.$ 119 tOE.|

NCI .4101 F_U .OXlO NET -.TIM llOF -.Y144 RTF .91••

FCl-l.N31 lip 11•47 8_ 91_t.4 E ,0111 R19 -.KI_

K3 7.4T59 FIP -Ill lit SL_I.4 IG! _11.0 THA 175.18

0.817 OPA -E.4• RAP E$8.04 ECC 1.1814

INJ TIRE PO CIIT TSN INJ E LAT INJ E LONG

4tl.O •7.01 35_.R7
5115.4 ••.OE II1 .•4

4_.0 E•.01 3_.0?

S111.4 E•.O£ Oil .?4

34 .• 80.3• !1t.10

4111.9 _4.0t liD.41

C_IIT DETE_OINATION ACCURACY

8T INT.• mR 3li.9 88 14R.£

CRT -.•4li CRS .$51• CIT -.STY•

LSA 939.1 N_A 13•.1 ISA 41.£

ELI 1_l.3 EL! lll.l ALF SiS.l•

LAUNCH DATE IEP El li?O FLSGHT TIRE |?O.OO ARRIVAL DATE MAR 11 1RTI

HELIQCENTRIC CQNIC DISTANCE Ill,Ill

RL |SO.O? LAL -.00 LOS .iS VL II.514 GAL -._l AZL SO.•S HCA •44.•S IRA S£9.SO [CC .•1470 INC .•SIS Vl 19.091

RP 101.51 LAP .14 LOP •4S.4D Vff 97.04l GAP IO.tO AZP tO.TO TAL 111,5l TAP 11.5• RCA 97.05 APO 150.01 V£ _4.9£5

IE liT.SIT $4. -S.58 6P 19.44 ZAL 14.14 lAP lSI.•S ITS St.OS IRE S•I,•O ETE 169.48 ZAC 1•S.9• ETC Ill.is CLP-II•.II
PLAII[TOCENT• SC CONIC

C5 11.5li INOL 5.5411 DLA 0•8.8• RAL •?•.79 tAD 650•.4 V[L IS.lEO PTH •.OS VHP 6.•40 DPA 05.78 RAP 1t0.05 ECC 1.11114

LNOI A_NTH LNCH TSNE L-I TSN[ SNJ SAT INJ LONG INJ lET AOC SNJ AZNTH INJ TIN[ PO CIT TIN INJ • LAT INJ • LONG

14.04 10 47 18 •IS.Y1 I1.11 9••.N 1N.II SO8.• 11 3 •5 5tS.7 tS.ll ill.iT

IS.INi 1l t• 0 104.11 !1.99 _04.45 IN.18 108.01 It 57 11 A.D tS.li !t1.63

100.00 11 55 4? •11.01 11.4l 510.i3 154.11 119.11 18 $ _t 118.1 •1,13 _05.0t

100.00 14 3 57 SSIl.II ••.St IIO.•S IM.05 101.1l lS H SI 4li|.l DO.it Ill.If

110.00 11 44 41 ?40.9? 1t.?0 30t.48 151,i? 11_.01 11 S• i 140.4 ll.lkl _Dt.I£

110.00 ll It II 511i.li _4,00 11•.14 l_l,lO t3.1l 17 14 5• dill.9 9.11 117.11

DIFFERENTIAL C_IECTSON_ NS_9E EXECUTION ACCURACY CIIBIT DETE]ININATSON ACCURACY

TOE -.IT•5 TRA .INS TC3-7.5148 BAU 1.1111 liT SO_.l IGR Slt.9 lid 197.S ST ?07.4 M 585.4 88 Ell.S

• BE .8197 _ -.lS15 RC3 .4448 FAU .O_40S _T -.T_ll _r -.Tilt Rll r .1170 CRT -.8L_1 CR• .{Nil• CIT -.3101
FOE .0455 PIA .?SOS FC3.-8.t0_1 I 11•1_ I SltD.l 8_1 .0107 R19 -.•••S LIA 795.i N_A L_8.I llA 33.9

DOE ._S$O IRA .lt_l BC3 7.397t FIP -it1 los $849.4 831 M.7 l_A 175.44 ELl 780.7 ELI 191.3 ALF 194.07

LAUNCH DATE IM[P 84 1970 FLIGHT TIN[ IT_.O0 ARRIVAL DATE MAR 11 IRTt

HELIOCENTRIC CONIC

I_ 150.0• LAL -.IN) L0L .59 VL

RP IO_.$4 LAP .41 L0P 848.4141 V1P

IK 1SM.0•8 GI. -3.70 GP IR.S4 ZAL

PL_TOCI]ITlU C C_NIC

C$ sI.TSO VHL 3.489 OLA -is.gO IU_ 1_0.37 PAD IkS•Y.4 V[L

LNCH AZMTH LNCI4 TIRE L-S TSN[ SNJ LAT SNJ I,GNG SNJ

I0.00 10 53 SO t_II.S4 11.01

I0.00 13 10 11 SI04.14 11._t

100.00 11 11 _ I•4ol4 15.T_

100.00 15 S 19 $4_. •• L_•.I•
110.00 11 55 18 ill.Of t._l

110.00 1? • 49 SOil.18 34.18

D I FF1E]UE_IYIAL _¢YI(NI8

TOE *.1181 TItA 1.01_S T¢$-7.1113 BAU 1.1108

ROE .Ell• NNA -.IYI• _ .40?0 F_U .09114

F_E .115E FIL4 .ills FC_-8.$449 DiP 1ills

DOE .ISIS NA 1.0794 K3 7.1301 FIP -IiS

DISTANCE S04.404
11.301 GAL .0? AZL 10.49 HCA 148.19 _ 1LQ.li ECC .£S•49 SNC .495R Vl li.O•l

31.11t GAP lO.SS AZP 19.81 TAL 1TO.TO TAP OT.Ol •CA 91.44 APO 190.07 V£ _4.RI3
81.L_ ZAP lOt.DO ET• St.•0 ZA[ 111.30 ETE 1EM1.15 ZAC 1•1.11 ETC li5.47 CLP-1IS.OS

iS.S3• PTH 8.01 VHP •.OTS DPA -4.•S RAP I_R8.11 ECC 1.1•35

• T AOC INJ AZIOTH INJ TIRE PO CST TIN INJ £ LAT INJ •

9_.TI 1_•.54 113.0£ 10 SO 4T 4li.9 1•.11 5ES.44

£•8.11 141.T5 100.11 14 47 14 SL_D4.0 •7.•• £IS.44

3EO.I_ 151.19 11O.11 11 54J • 8?4.6 iT.It 315.L_D

liD.S4 141.10 li.II 1• 9S 48 4_4.8 li.•S 141.39

314.41 1_4.1_ 1t_.0_ 11 49 19 851.S 15.1l _OT.I_

111.3• 141 ,ll IO.ll 1l 5• S 4411. S 55.14 lIE. $4

NI0-COUIIt0[ [_CUTSON ACCURACY ONIIIT DETENMINATION ACCURACY

liT SITI.I I_ 110.1 lid 191.S ST OSS.O M 5•4.• IS 304.4

lINT -.TOI4 It_ -._009 RTF .1_44 CRT -.SLID CR• -.1394 CIT -.TiO0

S300.D _ .0111 R19 -.!_40 LSA •14.• mA 5IS.• SSA _S.O

lil SLelkl.l 16_ 3131.9 THA ITS.OD ELl ODD.? EL£ ••O.t ALE ll?.ll

1•99



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE SEP R4 1970 FLIGHT TIM( 174,05 ARRIVAL DATE MAR 17 1971

H[L10CENTR|C CONIC

RL lS0.07 LAL -.00 LOL .53 Vb

Rf lOl.|i LAP .E7 LOP |11.84 YF

R¢ 181.784 GL -2.14 GP 1T.74 ZAL

PLAN[TOCENTRIC CONIC

C3 1R.318 VHL ].510

LNCH AZMTH LNCH TIM(

90.00 10 S 45

• 0.00 14 • 1l

100.00 11 4 21

1DO.D0 15 50 14

110.00 11 19 93

110.00 17 41 51

DIFFERENTIAL C.ORIU[CT|ON•

TIDE .0044 TRA 1.1t111 TC3-I.8744 BAU 1.1339

RIX .8178 lIRA -.1•41RC3 .37•5 FAU .03010

• 1144 FRA .lSTT FC3-I.11S• BliP 1_543

B0( .ll/I iRA 1.1754 BC5 I.MSl FDP -98Z

DISTANCE 510.116

IQ.ES• GAL .55 AZL •O.ll NCA 251.50 •NA 1_.9l E¢¢ .22043 INC .ll|7 Vl Z9.ID!

$6.951 GAP 10.85 AZP 89.91 TAL 178.12 TAP H.4Z RCA 95.81 APO 150.10 VZ 34.901

TT.II ZAP 1§9.18 ET8 ••.TO ZAE 124.89 ETE 1114.71 ZAC 1£0.44 ETC 284.1£ CLP-IID.91

2,02 VHP 7.£21 DPA -•.00 RAP 2•4.£5 ECC l.gD£7DLA -|4.18 RkL l•3.•l RkO lilT.| VEL 11.563 PTH

L-I TIN( INJ LAT INJ _ INJ RT ASC lNi AZNTH |NJ TIM( PO CST TIN INJ E LAT INJ 2 LONG

11•0.74 II.TT 341.78 140.90 115.94 10 25 28 DID.7 15.1• 334.75

$173.1t 81.11 tiT.50 144.77 9§.14 15 40 11 5073.1 21,19 £98.8•

9t51.56 lO.C_ $£1.98 140.08 118.30 11 20 53 3•1.6 13.75 5EO.IS

5557.St n.7S 249.97 145.93 93.09 17 19 E1 4757.5 29.8• £34.17

515.01 1.31 318.77 157.81 1IS.ST 11 44 57 313,D 10.19 31E.4£

49t8.84 34.10 196.51 14S.N 87.41 19 4 59 4308.8 33.30 107.55

NED-CORPSE EXECUT|OI ACCURACY ORBZT DETERMINATION ACCURACY

8GT §554.S 8GR 555.8 •G3 184.• ST 897.1 •it 369.4 $D 356.3
RRT -.44HJ0 RRIr -.67•4 RTF .917D CRT -.254D CR• -.IS|$ CDT -.8457

8GI $345.t 125 .0§07 113 -.9173 LSA 7•1.7 N•A 39£.8 $SA 3E.5

891 S348.1 89_ 401.5 ?HA 175.9G EL1 705.• [_ 353.0 ALF 169.74

LAUNCH DATE IM[P _i 1170 FLIGHT TINE 17•.0G ARRIVAL DATE MAR 19 1971

HELI(XENTRIC CONIC

RL 130.07 LAL -.00

lip 101.41 LAP .0•

RC 1_.84S GL -.•3

PLANETOCENTN IC CONIC

CS 13.O19 WL 5.D08

L3_14 A_0TH LNCH TINE
90.00 • 49 51

90.00 14 49 1l

100.00 10 55 11

100.00 1• N R

110.00 11 15 17

110.00 1• 1| H

DISTANCE 515.•00

LOL .55 VL L_.110 GAL 1.01AZL 90.09 HCA t§4.48 SMA ltZ.•D ECC .91584 INC .0839 Vl L_1.691

LOP 155.01VP 54.•07 GAP 11.14 AZP •9.98 TAL 174.48 TAP T0.94 RCA •S.t3 APO 150.16 Vt 34.990

GP 17.00 ZAL 74.71 ZAP 140.12 (T8 $4.78 ZAE 1t6.97 ETE 167.13 ZAC 11•.7• ETC 144.77 CLP-19•.75

DLA -13.13 RAL 187.15 _ 4117.5 V[L 11.595 PTH I.D'• VHP T.STO DPA -4.94 RAP 164.39

L-I TIN( INJ LAT INJ L_NG INJ RT AOC |NJ AZNTH INJ TIN( PO CST TIM INJ t LAT

1L_5._S D.IT 348.40 144.03 117.18 1D 11 11 695.7 11.85

5581.10 II.IA I10.11 144.51 9t.14 1• _ 18 4981,9 t•.£S

IDBO._ 1.80 551.55 145.24 119.18 11 11 91 490.4 10.64
51tl.41 19.09 157.3t 144.S6 90.1• 17 5• 4 4441.4 19.59

111.15 5.41 511.75 141.15 114.03 tl 41 5• 589.t 7.D7

4159.55 35.H 119.45 144.51 55.01 tt 34 51 4336.3 3•.DO
DIFFERENTIAL CGNIIECTION8

TO( .1511 TRA 1.4709 TC_•.5_D• 5AU 1.1453

• till RRA -.IDTT tC3 .3451 FAU .O1831

FOE .tin IrllA .ION FC3-1._S 4SP 17115

IO( .tl?l BRA 1.4141 K5 4.5100 FIP -tOl

NID-COUR4E EXECUTION ACCURACY

8GT 5544.7 M _i7.5 •93 141.6

RRT -.1440 RRF -.4S50 RTI r .gtOO

5411.5 R13 .0410 R13 -.9181

891 5347.1 SGI 407.4 THA 17•.10

ECC 1.E145

INJ t LONG

341.55

15E.19

$E5.05
L_8.•O

318.51

103.35

ORBIT DETERNINATION ACCUIqACY

ST 811.t H 3•t.9 88 575.0

CRT .010t CRS -.3418 CST -.•41£

LSA 8•7.0 MSA 370.7 $SA E9.2

EL1 •lt,t ELE 35£.8 ALF .58

LAUNCH DATE •EP 24 1970 FLIGHT TIM( 178.00 ARRIVAL DATE MAR 11 IiTI

HELIOCENTRIC CONIC

RL 150.07 LAL -.DO

RP 108.•5 LAP -.11

RC IIS.I3t GL .T•

PLAN(TOC(NTR|C CON|C

C3 15.17t VHL 5.7R5

LNCH AZNTH LNCH TIN(

90.00 • 3• 44

90.00 15 15 45

1DO.D0 10 45 t8

100.00 17 1 48

110.00 11 It 58

110.00 1• 40 41

DISTANCE 591.416

LOL .55 VL 16.165 GAL 1.51 AZL 09.59 NCA tS7.lS 3MA 1le.41 ECC .tZ745 INC .10•$ V1 tD.19!
LOP 958.19 VP 5•.0•3 GAP 11.4• AZP 90.01 TAL 174.84 TAP 71.49 RCA 94.57 APO 150.tS V2 34.800

GP 1•.34 ZAL 71.55 ZAP II1.EO [T8 55.05 ZA[ 117.03 ET( 1•7.70 ZAC 119.18 ETC 2i5.41 CLP-1TD.59

DLA -91.35 RAL 190,45 RAD ISlT,| V(L 11.630 PTH E.O4 VHP 7.547 DPA -7.70 RAP 268.40

L-I TIN| |NJ LAT |NJ LONG INJ IT A$C |NJ AZNTH INJ T|N( PO CDT TIN INJ 2 LAT

1394.E3 S.1t 353.98 147.30 117.80 10 1 56 T•4.E 8.D5
5910.93 E8.31 155.•7 153.18 09.54 16 §T 36 4910.9 17.91

1178.17 5.84 357.43 144.55 11i.•T 11 5 I 578.9 7.7l

5101.51 19.88 131.87 153.14 I?.7l 18 18 14 4101.5 Z9.19

1041.30 .iT 514.54 144.10 114.18 11 40 40 441.3 5.15
48•1.•• 33.54 tOI.99 151.78 85.00 10 t 15 41•1.9 31.Et

DIFFI[RENTIAL CatRECTIQN•

TO( .3010 TRA 1.9898 TCS-•._I• BAU 1.1555

RDE .9180 RIA -.8111 RE3 .3149 FAU .OL_5S

FDE .••el F_A .9534 FCS-I.•S•• BSP 17583

• 374l 98A 1.?0_3 •C3 I.L_15 F_P -5•1

MID-COURD_ [XI[CUTIDN ACCURACY

8GT $414.5 8DR S_1.1 893 17•.5

I_T -._61 RRF -._505 RTF .DL_I
8GB 545•.4 _ .C_IT 113 -.•193

SG1 5440.0 89_ 411.1 ?HA 17•.19

ECC 1.2_93

INJ £ LONG

547.25

_47.02

330.•4

5_O. 52

£00.02

ORBIT DETERMINATION ACCURACY

ST HT.3 M 357.2 SS 409.7
CRT .9030 CRS -.404• C$T -.9744

LSA 1050.8 N•A 355.4 SEA ED.5

(L1 •70.4 ELI 348.7 ALF 4.92

LAUNCH DATE 8EP 84 1970 FLIGHT TINE 180.00 ARRIVAL DATE MAR 25 1971

H(L IOCENTR 1C C_NIC

RL 150.07 LAL -.00

RIP 10_._ LAP -.L_5

RC 1•7.•415 GL !.01

PLAN(TOCI_TR I C CONIC

C5 14.lt1 V_ 3.15l

LNCH AZNTH LNCH TIN|

90.00 • 51 1

90.00 15 57 51
1DO.D0 10 39 $8

IOO.OG 17 51 _4J

110.OO 11 tt 53

110.00 19 • 30

DISTANCE S14._H_T

LOL .53 VL L_.11• GAL t.04 AZL 89.70 HCA 160.01 •MA

L_ff 111.31 VP H.5£0 GAP 11.81 AZP 90.05 TAL 173._0 TAP

GP 15.74 ZAL 18.47 ZAP 1_.11 ET5 57.47 ZA( 1t7.09 [TE

1_.14 [CC .951_4 IN( .9961 Vl _.491

74.0_ RCA 93.N APO 150.3• Vt 34.919

198.15 ZAC 118.•1 ETC tN.O_ CLP-171.41

DLA -1D.•S RAL 895.50 RAD 4547.• VI[L 11.•74 pTH 1.05 VHP 7.717 DPA -8.51

b-1 TIN( INJ LAT INJ _ ZNJ RT ADC INJ AZMTH INJ TIN( PO CST TIN
1411.19 t.51 354.N 140.71 118.£5 9 55 44 083.0

$455.$4 28._ IS1.47 114.79 47.54 17 IO 45 4853.5

11t0.4t 1.08 341.91 1SO.C_ 119.47 11 O 59 860.5

5111._D t9.•5 L_I.1S 1N.?O 05.85 18 57 17 4551.3

1130.15 -I.H 3_D.15 148.11 114.15 11 40 t3 530.t

48_4.58 53.t0 11_.11 SH.tS 11.54 10 IT 94 4154.4
DIFFERENTIAL C,,_lll|gCTlCll_

TD( .4380 TIIA 1.1019 TC5-5.•853 4AU 1.171•

RD( .L_77 lINA -.l_lORC3 .1114 FAU .0t514
irDl[ .3945 IrRA .IHIO_ FC5-1.4471 Bl_ 17•5•

BO( .4N4 MA 1.9149 BC3 5.8903 FDP -SN

RAP 170.•4 ECC 1.£451

INJ t LAT INJ E LONG
• .O7 3DE.t9

17.50 £4E.8•

5.05 355.37
98.73 £_0.48

t.55 513.95

31.14 llT,£4

ORBIT DETERNINAT|ON ACCURACY

ST 1119.1 M 354.Z SD 435.£

CRT .3141 CRD -,4471 CST -.9877

L•A 1E05.3 14,SA 357.5 33A _4._

EL1 1195.E [LE 534.4 ALF 6,23

MID-CD:URIM[ EXECUTION ACCURACY

• GT 54•0.1 8DR 554.1 805 171.1

RNT -.I178 | -.110_ RTF .9510

8GB 5504.4 RL_ .0174 113 -.93tl

891 5490.• 8GI 411.5 THA 17•.47

1800



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970 )

LAUNCH 1)ATE Id[P E4 11370 FLIGHT TIN[ $8E.00

NELIOCENTR|C CONIC D|eTANC[ $38,$47

lb 1S0.13? LAL -.00 LOL .IS VL N.13713 GAL t,Sl AZL R.St KA i13.91) 5NA

RP 10e.?1 LAP -.413 LOP RQ4.S3 VP _S.?Y1) GAP $Z.IE AZP 90.05 TAL 171.S5 TAP

RC 11_.033 _L 3.13 GP 15.113 ZAL IS.De ZAP 180.137 [T1) S13.11 ZAE 11T.13 ETE
PLA_TOCENTR IC CONIC

C3 115.Oge _ 4.1511 DLA 011).G4 RAL L_4.4E RAID 153157.0 V[L 11.TZS PTHI_I_O? VHP

LNCN AZNTH LNCH TIN[ b-| TIRE |NJ LAT |NJ L_NG INJ RT ASC INJ AZ14TH

90.00 9 8S 84 SXS.03 -.33 S.U SSD._ 1113.5E

90.00 11) ltl 43 SDIM.4T 88.03 r_18.04 150.40 153.153

100.00 11) _ $ 133?.80 -1.S1 34t.11 l_.$e 119.11

100.00 ST 80 44 $109.78 L_.58 _.M IW._ 84.£$

110.00 11 tO N 11_.H -4.49 359.80 1S1.71 1£3.80

111).00 le 30 80 44M_.11 _M_.eS E03.?S 1N.?O ?e.9?

ARRIVAL DATE NAR RS 1D71

1El.BY £CC .E$S58 |NC .4RRI Vl 11.191

TS.$4 RCA •$.113 APO IS13.113 VE 54.BSR

180.58 ZAC 118.137 ETC 813D.T13 CLP-1TE.E5

7.9E1 DPA -R.17 RAP £73.18 [CC 1.£448

INJ TIN[ PO CeT TIN INJ E LAT INJ £ LONG

9 51 20 9QS.D 5.4R 3SR.JO

1? SO 413 4806.S 87.1R R_HD.4R

115 38 _ 757,0 8.47 55R.SR

115 85 $4 45_.T ZD.DT 83?.43

11 40 55 SgD.4 -.00 5£Y.SS

80 SO 44 4£85.1 31.18 194.94

DIFFE]H_TIAL CCmECTICll MID-COl•IRE EXECUTION ACCURACY

TOE .1041 llA 8.1144 TC5-$.4480 BAU 1.1731 8GT $S03.8 8_ SN.8 893 leQ.5
• 15De liRA -.LqITI ItC3 .8134 FlU .0_113 RRT -.lOWI illlF -.Wits RTI r .9517

• 35R? _ 1.0438 FC3-1.847_ _ 17T78 8CAI SS_.| I_g .OL_S R$5 -.95|15

• R_ IRA t.113?S K5 $.43813 FeP -_ SGS SO|S.S 8DE 419.3 THA 179.13S

LAUNCH DATE up 14 11370 FLIGHT TIN[ 184.80

NELIOC[NTRIC CONIC DIBTANC[ SSO.OS?

RL Swi.Ot LAL -.00 LGL .35 V_ 1_.0_4 GAL 3.19 AZL 80.35 NCA 8e?.19 814A

RP 100.74 LAP -.14 LOP tOY.TO MP SO.T3? GAP 18.S5 AZP We.03 TAL |_.80 TAP

RC ITE.049 _. 4.14 GP 14._0 ZAL 80.ST ZAP 2_.T7 k'T1) We.it ZA_ IL_T,$7 EYE
PLANETOCENT_ 1C CONIC

C5 17.415 _4L 4.1_ DLA -_e.S8 _ L_I_.I1) P_O _SOT.? b_L 1_.7DS PTH 8.0_ VHP

LJ_CN AZIIDTH iJDCH Tit_ L-I TIN[ INJ LAT |NJ _ |NJ lit MIC INJ AZNTN
DO.O• • El 15 1041.0_ -8.01 ?.1_ 1S7,80 1115.13

OO.O0 el 51 _ SHe.gO L_T.81 84_.1_1 1114.80 84.44

100.00 10 _ 17 1401.11 -3.•7 5wi.11 |ST.le 118.9S

100.00 10 80 _ WiY|._ 80.18 _.S? 1_._ 80.35

llO._ 13 80 _ |_._ -I.31 _SO.I? 19|._ 185.SO

110.OO tt I_ 84 4737.5_ _.35 £01.80 $1i_._0 715.97

DI_iAL _lN NIO-QX_ NCUTION ACCURACY

• T733 TRA 1.4OO4 TC5-5.01Nk5 IJAU 1.It_ JGT SlIDe,| IM_ 510.8 8&_J 115|.9

•£9Y7 _ -.teST IIC5 .l_qw FlU .08145 Rift -.14H4 9m r -.NS• RTF .13587

FD( .5D43 IliA t.O_TS FCI-|.040S BeP 17113 _ SSDO.I RI3 .OiDS R15 -.13588

DO( .1074 BIll 8;4809 KS S.OllSS FSP -$49 _1 S144.4 _ 481.8 TNA 17e.158

GRBIT D(TI[I_41NATION ACCURACY

1)T 1_D•.4 M $DT.R _8 4T£.4

CRT .4000 CI_ -.4818 C1)T -.91M£

L_4 I_N;.•i_A 518.R _ 8£.5

EL1 15t?.8 ELI! 5113.T ALF D.45

ARRIVAL DATE NAil _? IDTS

181.wi £CC ._40L_D INC .1455 Vl N.DRI

?7.07 RCA 80.59 APO 150.81 Vt 34.830

180.87 ZAC 117.515 ETC L_T.SS CLP-IT5.D5

13.1813 DPA -9.75 RAP 8YS.48 [CC I.£RTD

INJ TIN[ PO CST TIN INJ 8 LAT INJ £ LONG
13 40 57 1_.15 .DR 1.80

115 _ 81 4715Y.• 21.75 _34.T4

10 SO 411 1105.1 .Of _45.5D

19 48 13 447S.5 tY.M t15.00

11 41 S5 340.4 -8.45 530.Y£

81 18 81 4137.5 30.1)1) t95.11

NIT D[TI_MINATIGN ACCURACY

1)T 1_5._ _ $45.1 IS $O1.•

CRT .4180 CR• -.S$_J CST -.•IN_
LEA 1573.7 I_A 304.1 $SA _0.7

EL| 14131.13 (lip WiS.S ALF •.DR

LAUNCH DATE DEP 14 ttYO

_LIOCENTRIC CONIC

RL 130.137 LAL -.00

RP 10t.77 LAP -*8S

• C 1T4.OeO SL S.135
PLAN[TOCENTRIC CONIC

C$ 1l.l|S _ 4.5T3

LN(H AZNTH LNCH TIRE

DO.O0 S 18 13
90.00 17 115 4Y

1••.OR 10 51 80
10•.DO Se 43 115

110.OO 11 I1 tl

110.OO tO St SO

FLIGHT TIME 151.130 ARRIVAL DATE NAN El IRYI

DI1)TANCE 545.$E5

LOt. .S5 VL ES.DT5 GAL 5.71 AZL 59.15 HCA ET1).$5 8NA 1E1._4 ECC ._4SEE INC .8471 Vl 19.691

LOP tT1).15 VP H.iDI GAP $8.91 AZP O0.O0 TAL 1S13.E6 TAP 75.SD RCA DI.S1) APO IS1.00 V£ $4.841
GP 14.84 ZAL S•.lHi ZAP 114.51 ET8 55.05 ZA[ 187.813 EYE 1EHI.I• ZAC 117.07 ETC _1)T,l_ CLP-175.R4

DLA -13.13R RAL 301.71 RAID I|137.1 V[L |1.554 PTH 8.11) VHP 1.3313 1)PA -113.t$ RAP STY.T4 ECC 1.3141

L-! TIN[ INJ LAT |NJ lONG INJ AT A1)C INJ AZNTH INJ TIN( PO CST TZM INJ _ LAT |NJ £ LONG

171S.Ot -S.1S 11.80 151.44 117.158 I 41 413 1113.0 -1.5R S.ET

SSH,$? E7.$13 84i.M 1IT.S• 55.55 113 4S 44 4TSe.e _D.SY" t_4.$£
1471).II -•._I 555.M |g0.1S 119.85 115 51) 1 1)71.1) -_.54 $4T.Se

5047.155 L_.157 I_1.95 117.415 15t.•O 815 IO ET 444T.15 ET.4S 113.04

1_1_.45 -0.£5 $40.80 130.0_ 185.09 11 45 Lr_ 711.4 -4.R1 555.DT

47T?.14 5t.83 800.we 100.71 71.O1 81 58 E7 4177.1 _0.87 Ill.iS

OlFFE_NTIAL CC_RECTI_ NID-COU_EXECUTION ACCURACY

10( .9_MI TEA t.1)_J4 TC_-4.EI54 BAU 1.1807 8GT 53O5,0 I_t 515.13 895 159.?

ROE .14S1 lIRA -.l_wi RC5 .Lq)05 FAt/ .151801 RRT -.S•DT _ -.$434 RTF .3541

Ir_ .455R FRA 1.1511 FC5 -.15113 BlIP 17951 _ SS80.i R_3 .DIS7 R15 -.9348

.iS BllA •.Ells 9C5 4.117l FliP -555 8el 1570.l 1)_ 4sm.| 1"HA 179.•9

LAUNCH 1)ATE 8[P 14 !170 FLIGHT_ll4[ 118.00

NI[LIQC[NTRIC CONIC DI1)TAN(_ $41.940

lit. leO.O? LAL -.00 i_L .35 VL IS.154 GAL 4.31 AZL 80.0T HCA 875.S0 8MA 181.0e ECC .850D9

ItP IO8.79 LAP -1.G3 LOP •74.05 VP SO.3S7 GAP 1_.58 AZP I39.94 TAL 11)•.e8 TAP 80.18 RCA 90.75

RC 1715.OI5 14. 9.81 GP 15.18 ZAL S7.M lAP 115.19 [TI IS,5? ZAE 187.E8 ETE 18t.43 ZAC 115.5R
PLAJ_TOCENTRIC C_4IC

C5 11.010 W41t. 4.Se4 OLA -15.T4 RAIL 304.1_I PAD 9S17.8 _b 11.935 PTH 8.18 + 1).588 DPA -ID.II

LNCI4 AZ114T14 LNCH TEl L-i TIN[ lMJ LAT INJ i_NG lNJ RT ARC INJ AZMTH INJ TINE 18'O CDT TIN
90-00 • 115 l 1_._ -?._S 19.80 11S.11 117.48 5 45 44 1184.7

DO.DO 17 SO 45 9511.80 L_1'.57 IA1.11 171.13 158.45 19 Y 14 4711.15

IOO.OO 1O Wi 7 1541.155 -5.415 557.157 114.S0 1115.77 10 _S $5 841.15

100.O0 ll Y IT SOtl.l_ I_I.lS 811.80 _'/O.INI 151.01 L_O 51 5 44£S.9

llO._ I1 80 7 15_.77 -11.4S _5._5 ll,_ 1_.45 $| 43 115 T1)8.l

SlO._ 80 51 47 47tl.58 58.03 180.14 1_._ 7?.SO 81 Sl 8 41151.15

DIFFI[NI[NTIAL _nmm_CllN NID-C_t_ L_nrcuTION ACCURACY

TOE 1.1OII TRA I.•g_ TC_-4.1_M4 BAU 1.180S 8GT SSIS.OI_R S04.5 8G5 lS£.l

ll_ .R$57 NNA -.£YDI IIC5 .17SS FAU .018L_J lINT -.$415151111F -.S154 RTF .15557

irD( .4141 f_A 1,1747 FC5 -.Y_I5 i 1•041 5_ _107.1m_l .OIL_ RI5 -.13555

mE 1.1543 BRA £.lN_q5 K5 4.1100 FDP -515 5G1SSJl.I IG_ 481.5 THA 177.15

ORBIT DETLr•NINATION ACCURACy

5T 1a44.1 I• 55R.i 51 5tl.l

CRT .4534 Cll1) -.leSS CDT -.tl8£
LeA 175_._ li_A L_5.S DRA 11.4

EL1 11355.4 EL_ L_lD.O ALF D.DR

ARRIVAL DATE NAIl 311i71

114(: 1.1350R Vl _9.llS

APO 151.44 V8 $4.155

ETC L_8.84 CLP-174.84

RAP 8DO.O@ ECC 1.3450

INJ _ LAT INJ 8

-5.158 9.11

tt.O4 _.TY

-4.50 551.133

87.18 EI1.4R
-7.09 557.15

• 9._ lS0.$4

DNSIT D[TI[NNINATION ACCURACY

ST IT84.S M 554.13 1515 548.1

CRT .SDIO CN1) -._11)S CIT -,9941l

LEA 158d.15 N1)A 805.T SEA 18.3

EL1 180_.5 EL8 _BS.t ALF 5.74

llml



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE 9[P R4 1970

HELIOCENTRIC CONIC

RL 150.07 LAL -.DO

RP lOa.D! LAP -1.11

RC 178.038 GL 8.51

PLAHETOCENTR IC CONIC

C5 IS. 183 VI9L 4,ills

LNCH AZNTH LNCH TIM(

90.00 • 14 !•

9O.OO 17 S• $3

1DO.D0 10 89 24

lO0.OO 19 t9 51

1tO.DO 11 83 10

11•.DO L_ 49 U

FLIGHT TIM( 190,00 ARRIVAL DATE APR Z 1971

DISTANCE SS4.$Ol

LOL .53 VL 25.990 GAL 5.05 kZL 81.79 HCA 276,89 SAM 120.93 ECC .ZSii5 IN(: 1.2137

LOP 177.t0 VP 36.119 GAP 13.76 AZP 89.91 TAL 114.99 TAP 91.9S RCA 09.82 APO 151.84

GP 15.44 ZAL 54.93 ZAP 185.88 ET$ 87.94 ZA( 117.28 [T[ 199.77 ZAC 116.13 ETC 289.14

DLA -1E.49 RAL 308.90 RAD 8S97.9 V(L lI.OE5 PTH E.lS VHP 6.844 DPA -10.94 RAP ZBE.43

L-! TIN[ INJ LAT ]NJ LONG ]NJ fiT ADC INJ AZNTH INJ TIN( PO CST TIM [NJ 2 LAT

1851.14 -9.45 19.98 111.81 118.9£ 9 45 20 1251.8 -5.79

SI92.35 27.19 239.1W 174.79 91.78 19 27 $ 4992.3 25.77

1109.94 -IO.SI 1.30 189.22 118.12 10 58 14 1010.0 -9.74

S00J.51 29.47 218.78 174.58 80.49 20 50 8 4409.3 2G.89

1441.51 -13.57 348.78 194.48 121.$8 11 47 11 841.5 -9.29

4750.49 31.88 194.32 173.78 76.90 22 8 33 4150.5 29.75

Vl 29.491

V2 34.925

CLP-175.44

ECC 1.3818

INJ 2 LONG
12.92

231.42

354.82
210.32

340.29

199.78

DIFFERENTIAL CCRRECTIO_

TD( 1.2784 TRA 3.8407 TC3-3.4_27 BAU 1.1829

ROE .29_4 lIRA -.L_04RC3 .1528 FAU .01871

FD( .5000 FRA 1.8188 FC3 -.U42 BSP 18143

90( 1.3099 MA 3.2557 8E3 5.•157 FSP -504

MID-COq,mSI[ EXI[CUTION ACCURACY (_81T DETERMINATION ACCUilACY

OGT 5005,2 _ 495,3 1_5 147.6 8T 1931.9 9R 351.0 88 518.2
RRT -.5299 Rl_ -.S084 RTF .9379 CRT .5482 CR9 -.5952 CST -.•993

5tl5.1 1_3 .0104 R15 -.9879 LSA 2011.7 NSA 275.8 $SA 17.3

501 5109.3 $82 4_n.0 THA 177.32 EL1 1040.3 EL2 275.6 ALF 5.48

LAUNCH DATE $(P 24 1•70 FLIGHT TIN( 192.00 ARRIVAL DATE APR 4 1971

HELIOCENTRIC CONIC

RL 150.07 LAL -.00

RP 101.14 LAP -1.51

It(: 110.001 GL 7.12

PLAN[TOCENTN 1C CONIC

C3 28.1_4 V_. 5.014
LNCH AZm iNCH TIN(

• 0.00 • 15 27

90.00 18 17 30

100.00 10 L_ S

IO0.O0 19 44 52

110.00 11 14 25

110.00 21 I 41

DISTANCE 559.599

LOL .55 VL 25.847 GAL 5.75 AZL 88.60 HCA 279.82 8HA 120.58 [CC .29318 INC 1.3995 Vl 19.191

LOP 2J0.59 VP $4.501 GAP 14.L_E AZP 89.78 TAL 165.37 TAP 85.19 RCA 88.85 APO 152.52 V2 34.818
641 15.10 ZAL 52.1_ ZAP 199.58 ET8 70.78 ZN[ 127.24 ETE 170.01 ZAC 115.67 ETC 269.91 CLP-171.25

OLA -11.32 RAL 308.80 RAD 0599.0 V[L 12.127 PTH 2.17 VHP 9.111 DPA -11.19

L-I TIN( INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIN( PO CDT TIN

1911.12 -11.39 23.40 172.50 116.10 • 45 25 1516.1

5178.19 27.05 2_.79 178.58 81.29 1• 45 28 4978.2

1872.08 -12.55 4.99 171.99 117.35 10 58 57 1072.1

4997.40 28.53 217.10 178.14 80.05 21 7 50 43•7.5

1499.80 -15.10 34•.97 170.21 120.91 11 49 P_J 891.8

4743.91 51.75 197.80 177.33 78.61 12 _ 45 4143.S

DIFFERENTIAl. CA_RECTION8

TDE 1.4871 TRA 3.$481 TC3-5.4548 8AU 1.1001

RD( .274£ liRA -.3028 1C3 .1314 FAU .01524

FDE .S320 FRA 1.2991 FC3 -.5159 BIk0 18259

BiD( 1.4•27 BItA 5.5590 BC5 5.4571 FDP -490

RAP 284.79 ECC 1.4227

INJ 2 LAT INJ 2 LONG
-7.79 18.37

25.57 230.43

-8.79 35•.09

28.97 _09.30

-11.40 543.59

29.58 109.26

ORBIT DETERMINATION ACCURACY

ST Z088.4 8R $17.1 •l 595.7

CRT .5979 Cll8 -.5785 CDT -.9995

LSA 2149.4 14SA 158.3 8SA 10.4

ILl L_)85.0 EL2 298,3 ALF S.25

MID-COURSE EXI[CUTION ACCURACY

9GT 5lll.I m 48|.| 8G3 145.3

RRT -.S059RRF -.4892 RTF .9396
868 585T,8 Rt5 .0885 115 -.9897

801 5022.5 902 418.1 THA 177.48

LAUNCH DATE 3EP 24 1970

HELIOCENTRIC CONIC

RL 150.07 LAL -.OO

RP 108.89 LAP -1.5S

RC 181.954 GL 7.94

PLAHETOCENTRIC CONIC

C3 28.593 VHL 5.344

LNCH AZNTH LNCH TIME

tO.DO • 12 5O

90.00 19 34 40

1DO.D0 10 29 9

IOO.O0 tO 1 5

110.00 11 2S 49

110.00 21 tO 51

FLIGHT TIM( 194.00 ARRIVAL DATE APR 9 1971

DISTANCE 594.925

LOL .§$ VL 25.804 GAL 9.49 AZL 88,41 NCA 291.98 _9A ltO.54 ECC .27027 IN( |.Slit VI 29.4tl

LOP 283.S2 VP 39.545 GAP 14.72 AZP 99.64 TAL 111.77 TAP 84.75 RCA 97.92 APO 152.11 V2 34.912

GP 12.78 ZAL 50.43 ZAP 114.19 [T8 73.90 ZAE 127.25 (T[ 170.28 ZAC 11S.22 [TC 270.54 CLP-1TT.05

DLA -10.13 RAL 310.88 RAO 9599.1Vl[L 12.245 PTH 2.20 VHP 9.419 DPA -11.37 RAP 297.15 [CO 1.4701

L-I TIN( INJ LAT INJ LONG |NJ RT AIC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

1978.42 -15,25 27.05 178.32 115.27 9 45 49 1378.4 -9.72 20.14

5211.99 29.95 238.11 181.97 90.99 20 2 19 4668.7 25.43 219.77

17_1,38 -14.41 8.57 17§.75 111.48 10 57 58 1132.4 -10.74 1.91

4N9.88 29.24 217.38 101.72 79.78 21 24 15 432O.0 28.54 208.97

1554.74 -17.52 555.19 174.00 119.83 11 51 44 954.7 -13.42 344.45

4740.36 51.70 197.57 190.88 79.48 22 39 51 4140.4 29.52 189.04

DIFFERENTIAL CGIIRECTION8

TO( 1.1401 TRA 3.894k3 TC3-3.0797 BAU 1.1757

RIDE .2861 IUtA -.3154 RC5 .1121 FAU .01382

FD( .5415 irRA 1._0_S FED -.4190 88P 18344

BIDE 1.l•49 MA $.8M BC3 3.0788 FEP -477

NIO-COURSI[ EXECUTION ACCURACY ORBIT DETER1dINATION ACCURACY

SGT 5125.l 8GR 474.5 905 159.0 8T 2187.5 M 323.4 88 601.4

RRT -.4144 RRF -,4449 RTF .942O CRT .5845 CR$ -.5•07 CST -.9996
S_B 9_45.5 RL_ .0014 115 -.9420 LSA 2257.3 i48A 281.4 SSA 15.9

84;1 5_50.3 082 414.4 THA 177.95 EL1 2175.9 EL2 291.4 ALF 5.05

LAUNCH DATE SEP 24 1970 FLIGHT TIN( 199.00 ARRIVAL DATE AIR 8 1971

HELIOCENTRIC CONIC

RL 150.07 LAL -.00

RP 101.17 LAP -1.71
RC 183.8•1 GL 8.10

PLAN[TOC[NTRIC CONIC

C3 31.877 _ 5.941

LNCH AZMTH LNCH TIME

OO.OO • 12 33

SO.O0 18 50 32

1OO.OO 10 11) II

IOO.OO tO 11 23

110.00 11 27 tO

lID.DO 21 34 55

DISTANCE 989.984

LEL .53 YL 25.791 GAL 7.28 AZL 99.22 NCA 288.14 SI4A ltO.10 ECC .27809

LOP 161.98 VII _4.509 GAP 15,25 AZP 89.50 TAL 160.18 TAP 84.32 RCA 89.71
GP 12.42 ZAL 48.39 ZAP 107.34 ET9 77._0 ZA( 127.21 ET[ 170.48 ZAC 114.78

DLA -9.23 RAL 512.85 RAD 9599.3 VI[L 12.379 PTH 2.13 VHP 9.742 DPA -11.49

L-I TIN( INJ L.AT INJ I.ONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN

I_D38.74 -14.•5 50.15 180.09 114.33 9 48 31 1438.7

5283.41 29.99 257.T3 185.55 80.79 20 18 15 4895.4

1790.89 -19.15 11.84 179.51 115.50 10 5• 15 1190.9

4918.49 29.to 217.11 185.29 79.99 21 39 5(3 4386.5

1109.44 -19._6 359.35 177.80 119.75 11 54 9 1009.4
4740.79 31.71 197.80 184.44 70.50 22 55 58 4140.8

DIFFERENTIAL C_M_CTIC_

T_E 1.8184 TRA 4.L_7 TC3-2.7407 BAU 1.1997

.!191MA -.31_1RC3 ,0149 FAU .01_49

FIDE .5lll IrRA 1.3911 FC$ -,3399 I 18475

BID( 1.9527 99A 4.2151 8C3 2.7424 FSP -499

IN(: 1.7629 Vl 19.691

AF_ 153.50 V2 34.809

ETC 271.19 CLP-177.84

RAP 289.51 ECC 1.5246

INJ 2 LAT INJ 2 LONG

-11.54 23.93

25.34 229.41

-12.59 4.86

28.48 208.73

-15.36 349.50
29.53 189.07

ORBIT DETERNINATION ACCUI_ACY

ST ltDS.$ SR 319.5 SS 915.4

CRT .5993 CR$ -.OO24 CST -.9•97

LSA 2355.3 14_A 254.9 $3A 14.9

ELI 2273.5 EL2 254.9 ALF 4.89

MID-COURSE EXECUTION ACCURACY

8GT _29.5 8GR 499.5 803 134.9

RRT -.4818 RRF -.4435 RTF .9448

SG6 5848.5 R23 .0055 R13 -.9446

$01 5955.9 SG2 409.9 THA 177.82

1802



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE &EP R4 1878 FLIGHT TIN( 198.00

I_LiOC(NTRIC CONIC

RL ISO.OT LAL -.DO LOt. .53 VL

RP IDO.lS LAP -1.87 LOP 880.85 VP

lC 185.R11 GL 8.48 GP 11.21 ZAL

PLAN[TOCENTR|C CONIC

C3 $S.88S VIAL S.•TS

LNCN AZMTN LNCN TIRE

_.DO I 1l 38

90.00 1• S 11

IDO.DO 10 L_I Sl

1DO.DO tO DO 33

II0.00 11 tl N

110.00 tl 47 57

• IIrFER[NTIAL CCRgtECTiON8

TO( t.••t7 TNA 4.$l_J TCA-t.4tR8 BAU 1.1S87

liD( .3131 _ -.8313 NC_ .07OI FAU .01117

IrDl[ .81L_07 FRA 1.3RO0 FC3 -.ITOIIWP 111411

!.0414 MA 4.5R01 8C3 Z.4281 FRP -458

ARRIVAL DATE APR 18 1971

DIITANC( S75.011

t|.7|O GAL 8.11 AZL U.OZ 14CA t89.30 ERA 119.87 ECC .ZRG8• INC 1.9032 Vl 29.411

_.47S GAP 15.83 AZP 88.34 7AL Ill.it TAP 87,DZ RCA 85.58 APO 154.ZZ VE 34.801

41.45 ZAP 117,7| ITS RIO.RE ZA[ 127.17 (TE 170.49 ZAC 114.33 ETC 87|.78 CLP-17R.IR

LAUNCH •ATE IM[P E4 1870

DLA -8.3• RAL 314.87 1M) 8|68.4 V_L 1t.133 PTH E.E7 VHP 1•.•R2 DPA -11.54 lAP ZR1.88 ECC 1.5974

L-I Till[ INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

IOI7.11 -11.51 34.19 183.87 113.30 9 47 _l 1487.Z -13.£4 27.OI

Slll.l_ L_i.88 E$7.1_ 18t1.11 80.74 20 3E 53 414£.• 21.32 £29.31

IM7.79 -17,79 IS.iT 11_,30 114.45 11 O 39 1847.8 -14.34 8.11

4894.87 •l.•O •17.13 liNl.8§ 79.84 E1 53 39 4388.7 ZG.4R 2DO.74

1141.01 -•1.04 3SR.SS 181.61 117.57 11 S8 38 101•.R -17.2D 35£.55

4744.41 31.78 187,R7 187.RI 71.81 23 7 2 4144.4 28.R0 1RR.33

NID-C0URK{X[CUTION ACCUmACY ORBIT D(TERNINATION ACCURACY

I_T _8,4 I_l _ll.l _3 130.1 IT 835D.7 _ 315.8 ll 128.5

IT -.4_IORRF -.4L_I) RTF .1474 CRT .1133 CR8 -.1140 CiT -.SH_7

_i41.4R13 .004• 813 -._474 L_A E441.0 RRA 248.4 8SA 14.3

$81St31.• _ 404.1THA 177.91 ELI •358.7 ELZ •48.4 ALF 4.76

_LIOCENllIIC CCNIC

RL lSO.O7 LAL -.00

RP 104.10 LAP -2.03

RC 10T.711 GL 8.81

PI.AIET(XENT91C CONIC

C3 40.103 VI4L 8.353

L_ AZNTH LNCH TIN(

DO.DO 9 1£ 44

90.00 19 18 41

1DO.DO 10 50 _0

1DO.DO tO 43 3Y

11•.00 11 50 34

118.00 U 0 •

DI_IAL C._IN_CTIONB

Tl_ !.1140 TNA 4.81_1 TC3-•.13N IAU 1.1444

• 8187 BA -.3380 K3 .0141 IrAU .DOIHP0

.IMIM IrNA 1.4443 FC3 -.8131 JRP 18711

ROE 1.2481 tA 4.1437 _C3 lo13_1 FRff -_4_

FLIGHT TIRE _00.00 ARRIVAL DATE APR 12 1971

DISTANCE 578.94_

I_ .33 VL 23.R79 GAL i.O0 k_L 17.81 HCA 218.48 SMA 118.64 [CC

LOP £93.01 VP 34.44• GAP 18.4§ AZP 19.1t TAL 157.08 TAP 89.$4 RCA

GP 11.97 ZAL 44.14 ZAP 1t4.01 ET8 84.94 ZA[ 187.18 ETE 170.81 ZAC

LAUN(H OAT( $EP 84 lIT•

.29598 INC 2.1914 Vl _.891

84.•3 APO 155.03 V2 _4.797

113.89 ETC 272.38 CLP-17R.52

DLA -7.4§ RAL 311.51 RAD I_11.5 V[L 11.707 pTH •.31 VHP 10.474 DPA -11.54 RAP 294.•0 ECC 1.6400

L-I TIN( |NJ I.AT INJ _ INJ RT _ INJ AZIATH INJ TEl4[ PO CST TIN |NJ 2 LAT INJ 2 LONG

2133.11 -19,01 37.RI 117,_4J 118.11 I 48 30 1554.0 -14.81 30.44

3Lql4.ON L_.90 •37.78 11_._4J 80.81 EO 41 L_ 4144.1 25.35 2•9.4S

11N_1.11 -19.31 18.14 187.10 113.87 11 E 13 1!103.1 -14.08 11.45

4110.18 2R.•S 817.3t 111.40 79.79 L_ I 47 4310.2 28.55 _08.RI

1713.01 -J_.17 •.74 18S.44 118._0 11 59 9 1115.0 -12.R5 355.58

4751.01 31.87 l_J._4J 1_.54 78._ 83 18 13 4151.1 _.74 188.R•

NID-COURI_E_CUTION ACCURACY ORBIT DI_iF.J_lqiNAiiON ACCuI_ACY

I_T _J_I.18_A_ 4_9.• 883 1•7.• ST _4£4.8 &R 311.4 81 _Jl.£

IT -.41_4 W -.H RTF .i§04 CRT .8gR8 CRS -.8257 CST -._l

54J_8.7 I_ .0033 R|3 -.R304 LSA ESlS.5 J4_A E4E.O 8SA 13.7

Vel _i_4.7 _ 3R7.E THA 178.16 ELl 2432.5 EL2 241.9 ALF 4.65

FLIGHT TIM( 2•2.00 ARRIVAL DATE APR 14 1971

DISTANCE 584.740

LO_ .53 VL 25.839 GAL 8.1Hi AZL 87.13 NCA 215.82 INk 119.42 ECC .50411 INC 2.408£ Vl 2R.481

LOP tlG.17 VP _1.410 GAP 17.13 AZP 38.RI TAL 135.3R TAP tl.20 RCA 62.84 APO ISi.•O VE 34.?93

GP 11,74 ZAL 42.95 ZAP 181.25 (T$ 89.18 ZA[ 127.0§ (T( 171.01 ZAC 113.45 ETC 272.97 CLP 179.45

HELI(XENTRIC CONIC

RL I$•.OT LAL -.DO

RP 10tl.98 LAP -E.1T

RC lll,ll• ;L 8.Ol

PLAN[TOCENTRIC CONIC

C3 45.R04 VICL 8.723

LNCH AZNTH LNCH TIN(

90.0• i 13 7

RO.O0 19 31 1•

100.00 10 51 17

IO0.00 to 53 41

118.00 II 8• 15

118.00 I_ 11 12

• IFFERENTIAL C.alRI[CTIOIMI

71_ E.4358 TRA 3.3504 TC$-I.81M_I BAU 1.1238

Rf_ ._45• RDA -.34L_ RC3 .ORE3 FAU .OOEMI3

• 8711 irltA 1.4873 FC3 -.1R37 I_P I81KN_

BOE 2.410£ liRA 5.3414 BC3 1.11_9 FSP -43_

DLA -8.17 RAL 318.00 RAO 1568.7 V[L 12.80ti PTH 2.33 VNP lO.••l DPA -11.48 lAP 2_i.52 ECC 1.7440

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ _ LONG

L_09.04 -19.48 41.13 191.43 111.01 9 48 58 1809.0 -14.40 33.71

$119.31 ER.II 232.18 111.18 80.•9 •0 52 39 4888.4 25.44 2L_l.12

IISI.II -_O.78 _.05 110.89 118.04 11 3 S3 13SI.I -17.55 14._8

4114.78 12.33 117.83 1IS.it 80.03 tE 18 38 43H.8 16.86 209.45

1713.R0 -24.17 5.R4 111.87 114.14 t• 1 41 1168.• -tO.SO $58.11

4710.44 3£.01 ltt.OG 115.07 77.51 •3 30 32 4160.4 29.93 190.46

NID-C(XJllR( EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 31_•.0 8DR 4•1.2 $83 183.2 ST 2488.5 8_ 3•7.1 $8 654.0

RRT -.3143RRF -.3701 RTF .1338 CRT .6403 CR8 -.8378 CST -.9999

SG8 Si•7.8RI_ .0019 R13 -.9537 LSA 2581.3 NSA 235.3 SSA 13.1

SGI 5614.4 _ 381.• THA 178.34 EL1 2487.2 EL2 235.2 ALF 4.56

LAUNCH •ATE KF 24 1870 FLIGHT TIN( _O4.00 ARRIVAL DATE APR 18 1971

DISTANCE 519.371

E3.51H) GAL 10.94 AZL 87.34 HCA 118.77 SNA 118.Z0 (CC .31771 IN(: 2.6389 Vl 29.891

34.379 GAP 17.17 AZP 11.73 TAL 154.13 TAP 92.91RCA 61.33 APO 157.08 V2 34.790

41._1ZAP 168.40 LrTS 93.R• ZNE: 188.93 ETE 171.27 ZAC 113.02 ETC 273.35 CLP 178.78

DLA -3.R4Rd_ 31R.S0 AND 1368.1 VI[L 13.134 PTH E.40 VHP 11.341 DPA -11.37 RAP 298.81ECC 1.8414

L-I Tll_ INJ LAT INJ L_NG INJ RT ARC INJ AZI4TH INJ TIN( PO CST TIN INJ 2 LAT ZNJ 2 LONG

E1_1_.48 -I_D.TO 44.53 11_.19 109.78 9 51 El 1688_4 -17.82 37.04

3•77.39 •7.04 •_1.73 1M1,17 81.•7 21 10 33 4877.8 25.38 2_D.39

I_OR.I• -I_.0_ •3.$9 IIM.17 110.74 11 3 39 140t1.1 -19.80 17.89

S00_.13 1_.43 EI8.13 191.4• 80.37 E• 30 13 44041.1 •8.81 21•.10

1813.68 -15.31 9.13 II_I.OR 113.51 18 4 12 1215.7 -L_.18 1.63

471_.3• 3•.18 189.t4 IRI,SR 77.R1 •3 41 2 417•.3 30.17 1R1.30

NID-COUIU_E_CUTION ACCURACY ORBIT D(TERNINATION ACCURACY

8GT 3117,8 IGll 408._ 183 119.8 ST 1343.1M 308.8 88 667.5

I_T -.3S33 _ -.54L_ fiT1 r .1370 CRT .433R CN$ -.8104 CST -.99R8

IWA9 511•.4 RL_ .(X_3 RI3 -.9570 LSA 283R.7 NSA 2£•.4 81A 12.5

S_1 5191,5 SG• 380._ THA 178.32 EL1 2552.8 ELE 228.3 ALF 4.48

14EL IGCENTRlC CONIC

RL 150.O7 I.AL -.00 LOL .$3 VL

RP 1041.13 LAP -£.31 LOP L_IHI.33 VP

RC 191.49_ GL 8.31 Gff 11.33 ZAL

PLANETOCENTR IC C.C_ 1C

C3 51. S•l _ 7.150

LNCH AZNTH bNCH TINE

• O.DO • 13 31

90.00 19 4• 37

1DO.DO 10 _ R

IDO.DO •1 8 47

110.OO 11 33 _1

110.00 I_ II J_

DI_NTIAL CCi_CTI_

11)( I.IRN TRA 1.7548 TC3-1.8097 IIAU 1.10011

RD[ ._30 IL4 -.S44R RC3 .0413 FAU .0073R

FD( ._OSO IrRA 1.3917 FC3 -.18S1 _ 19015

810( 2.8888 MA 3.7831! BC3 1.810• FSP -425

1_03



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE $(P 24 1970 FLIGHT TIME 208.00 ARRIVAL DATE APR 18 1971

HELIOCENTRIC COIAIC

RL 150.O7 LAL -.DO

RP 108.93 LAP -2.45

RC 193.340 GL 9.50

PLAN[TOCENTRIC CONIC

C3 38.032 YHL 7.818

LNCH AZNTH LNCH TIN[

IO.OO 9 14 17

90.00 19 53 6

100.00 10 33 7

100.00 21 18 57

110.00 11 35 37

110.00 22 30

DISTANCE 593.828

LOL .53 VL 25.581 GAL 12.09 AZL 87.12 14CA 301.93 8NA 118.98 ECC .33033 INC 2.8828 Vl 29.691

LOP 302.49 VP 38.350 GAP 18.Q9 AZP 18.47 TAL 192.73 TAP 94.88 RCA 78.89 APO 158.30 V2 34.788

GP 11.34 ZAL 39.93 ZAP 188.47 ET8 98.29 ZAE 128.82 (TE 171.48 ZAC 112.58 ETC 274.12 CLP 177.86

DLA -5.31 RAL 320.88 RAD 8581.1 _[L 13.394 PTH 2.4§ VHP 11.853 DPA -11.21 RAP 301.08 ECC 1.9551

L-I TIN( INJ LAT INJ Li:NG INJ RT ARC INJ AZNTH INJ TIN( PO CRT TIN INJ 2 LAT INJ 2 LONG

2314.08 -21.85 47.88 IN.92 108.47 9 52 SI 1714.1 -19.13 40.27

5288.47 27.15 259.52 203.12 81.04 21 21 15 4888.5 25.72 231.15

2059.75 -23.20 28.88 198.41 109.39 11 7 27 1459.8 -20.35 21.05

5018.02 28.57 218.59 L_.R8 80.80 22 40 35 4418.0 27.00 210.93

1814.08 -28.83 12.32 19¢1.80 112.02 12 6 42 1214.1 -23.81 4.64

4788.41 32.38 200.99 Z02.07 78.40 23 50 43 4188.5 30.45 192.31

(_BIT DETERMINATION ACCURACY

3T 2593.8 SR 297.8 SS 882.4

CRT .8879 CR8 -.8838 CST -.9998

LSA 26R8.3 NSA 221.2 SSA 12.0

EL1 2801.3 EL2 221.0 ALF 4.42

DIFFERENTIAL C(]tRI[CT|ON$

TDi[ 2.9954 TRA 8.2105 TC3-1.3759 BAU 1.0G77

ROE .3822 RRA -._t445 RC3 .0317 FAU .OOGlO

FDE .7412 FRA 1.RID7 FC3 -.0910 BSP 190_

BO( £.9R05 BRA 8.2195 BC3 1.3782 FSP -414

NID-COURS[ EXECUT|OI ACCURACY

SGT 5580°5 _ 31)0.7 883 118.2

RRT -.311_ RRF -.3102 RTF .9605

5594.t R25 .O023 R13 -.9605

_1 5581.8 SGR 370.2 THA 178.71

LAUNCH DATE SEP 24 1970 FLIGHT TIM( 208.00 ARRIVAL DATE APR ZO 1971

HELIOCENTRIC CONIC

RL 150.O7 LAL -.O0

RP 1OII.IM LAP -2.57

RC 195.17R GL 9.85

PLAI_TOCENTRIC CONIC

C3 N.II7 VHL D.131

LNCH A_NTH INCH TIN(

90.00 9 15 I

90.00 20 2

100.00 10 34 8

1DO.D0 21 28 13

110.00 11 37 17

110.00 _ 3tt 3_

DISTANCE 598.049

LOL .53 VL 25.523 GAL 13.29 AZL M.88 HCA 305.08 _qA

LOP 305.R6 VP _.3_ GAP 19.59 AZP 88.19 TAL 151.40 TAP

GP 11.16 ZAL 38.58 ZAP 1_1.43 ET3 103.11 Z_E 128.88 ETE

118.79 ECC .34433 IN(: 3.1440 Vl 29.691

96.48 RCA 77.89 APO 159.89 V2 34.798

171.64 ZAC 112.14 ETC 274.88 CLP 176.93

DLA -4.72 RAL 322.18 RAD 8589.5 VI[L 13.692 PTH 2.50 VHP 12.410 DPA -11.01 RAP 303.31 ECC 2.0881

L-I TIN( INJ LAT |NJ LONG INJ RT A$C |NJ AZNTH INJ TIRE PO CST TIN |NJ 2 LAT INJ 2 LONG

2_3.95 -L_2.88 51.17 Z02.59 t07.14 9 54 25 1763.9 -20.33 43.44

5301.75 27,2R 240.47 208.52 82.10 21 31 1 4701.8 25.91 232.08

2108.71 -?_1.27 31.93 20_.12 108.00 11 9 17 1508.7 -21.58 24.18

5032.22 28.72 220.41 Z08.29 81.32 22 50 S 4432.2 27.22 211.93

1911.00 -27.99 15.48 200.87 110.47 12 9 8 1311.0 -24.95 7.63

4902.89 32.60 202.21 ZO5,51 79.09 25 59 36 4202.7 30.75 195.48

ORBIT DETERNINATION ACCURACY

ST 2835.5 SR 292.9 S$ 899.1

CRT .8R28 CRS -.8780 CST -.9998

LSA 2754.0 NSA 213.8 SSA 11.5

ELI 2643.1 EL2 213.5 ALF 4.37

DIFFERENTIAL CORm[CTIOKS

TOE 3.1488 11L4 8.7004 TC3-1.1593 BAU 1.0289

.40R9 I_A -.3408 RC5 .0235 FAU .00475

F'DE .7759 FRA 1.8749 FC3 -.08.22 BRP 19058

BO¢[ 3.1744 BRA 8.7091 BC3 1.1598 FSP -401

NID-COUR_ EXECUTIOI ACCURACY

SGT 5580.7 8G_ 374.3 8G3 113.0

RRT -,2R05 RRF -.2738 RTF .9841

SC_ 5573.3 R25 .0G25 R15 -.9841

381 5561.7 SGZ 359.2 THA 178.91

LAUNCH DATE SEP 24 1970 FLIGHT T]NE 210.00 ARRIVAL DATE APR 22 1971

HELIOCENTRIC CONIC

RL 150.07 LAL -.DO

RP 109.94 LAP -2.99

RC 19R.997 GL 9.78

PLANETOCENTRIC CONIC

C3 75.833 VHL 6.897

LNCH AZMTH LN(H TIM(

IO.OO 9 15 49

tO.DO 20 11 18

100.00 10 35 11

100.00 21 34 35

110.00 11 39 55

110.OO L_ 47 21

DISTANCE 601.995

LOt. .58 VL 25.487 GAL 14.80 AZL 88.57 HCA 508.24 SNA 118.59 ECC .35995 INC 3.4283 Vl 29.891

LOP 308.82 VP 38.295 GAP 20.60 AZP 87.88 TAL 150.14 TAP 98.58 RCA 75.91 APO 181.28 V2 34.785

GP 10.99 ZAL 57.36 ZAP 188.30 ET8 108.05 ZAE 12Q.45 ETE 171.82 ZkC 111.70 ETC 275.19 CLP 175.96

DLA -4.21 RAL 523.38 RAD 8589.5 VEL 14.035 PTH 2.58 VHP 13.029 DPA -10.78 RAP 305.49 ECC 2.2447

L-I TIN[ INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2411.90 -23.82 54.38 208.21 105.79 9 58 1 1811.9 -21.42 46.53

5317.22 27.42 241.58 209.88 82.85 21 59 53 4717.2 26.12 253.16

2155.88 -25.23 35.10 205.78 108.59 11 11 7 1555.9 -22.71 27.21

5048.48 28.88 221.80 209.64 81.92 22 58 43 4448.5 27.46 213.08

1958.37 -29.03 18.80 L_4.39 108.89 12 11 31 1358.4 -28.18 10.58

4820.75 32.82 205.57 208.80 79,87 24 7 42 4220.7 31.08 194.78

ORBIT DETERNINATION ACCURACY

ST 2871.8 SR 287.8 88 718.1

CRT .8981 CRS -.8933 CST -.9999

LSA 2773.7 NSA 205.7 SSA 11.0

EL1 2679.1 EL2 205.5 ALF 4.33

DIFFERENTZAL CORRECTIONS

TO( 3.4215 "IRA 7.2310 TC3 -.9595 BAU .9703

RID( .4233 I_A -.3338 RC3 .0168 FAU .00331

FDG .9133 FRA 1.7457 FC3 -.03?8 BSP 18906

BID( 3.4478 RIt_A 7.2387 BC3 .9598 FSP -387

MID-COURSE EXECUTIOI ACCURACY

8GT 5539.3 8GR 357.5 SG3 110.0

RRT -.2385 RRF -.2321 RTF .9678

5550.8 fl23 .0023 R13 -.9878

381 5538.8 3GR 347.5 THA 179.12

LAUNCH DATE _[P 24 1970 FLIGHT TIM( 212.00 ARRIVAL DATE APR 24 1971

H(L IOCIrNTR I C CONIC

RL 150.07 LAL -.00

RP 100 , 94 LAP -2.90

RC 11)11.7t)tl GL 9.84

PLANETOCIrNTR lC CONIC

C3 841.901 _ 9.322

LNCH AZMTH LNCH TIN[

90.00 9 14 40

|K).00 20 11 57

100.00 10 _ 18

100.00 21 42 3

110.00 11 40 L_

110.00 i_ 54 18

DISTANCE ¢105.59¢!

LOt.. .53 VL 25.452 GAL 18.03 AZL 8Q.27 NCA 311.39 _qA 118.40 ECC .37735 INC 3.7342 Vl 29.691

LOP 311.98 VP _1.271 GAP 21.71 AZP 87.53 TAb 148.98 TAP 100.37 RCA 73.72 APO 163.08 V2 34.785

GP 10.84 ZAL 36.25 ZAP 1_,08 ETS 113.01 ZNE 128.20 ETE 172.00 ZAC 111.27 ETC 275.70 CLP 174.95

DLA -3.75 RAL 324.43 RAD 8569.7 VI[L 14,431 PTH 2.82 VHP 13.720 DPA -1D.49 RAP 307.63 ECC 2.4302

L-I T|M[ |NJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2457.76 -24.83 57.50 LI_OR.?3 104.43 9 57 38 1857,8 -22.41 49.53

53_11.8R 27.57 242.84 213.12 83.28 21 47 52 4734.7 28.35 284.39

_qDl.04 -2R.07 38.20 _0_.31 105.17 11 12 57 1601.0 _23.73 30.18

Soee.l_ 29.04 2L_Z.g2 212.91 82.60 23 8 30 4488.7 27.72 214.37

LqX)O.O0 -L_9.1H! 21.(_ 20_.03 107.29 12 13 49 1400.0 -27.30 13.47

4840.4R 33.05 205.07 212,_2 80.73 24 15 O 4240.5 31.42 IH.22

ORBIT DETERMINATION ACCURACY

ST 2702.3 _R 282.8 88 740.0

CRT .7146 CR8 °.7097 CST -.9999

LSA 2809.0 NSA 197.5 SSA 10.4

EL1 2709.9 EL2 197.3 ALF 4.30

DIFFERENTIAL C_I_CTION9

TDE 3.7170 TRA 7.8075 TC3 -.7788 BAU ._012

liD( .4499 RmA -,3211RC3 .0110 FAU .00174

F'D( .8S49 FRA 1.RP.41FC3 -.0174 BIMP 18854

BID( 3.7441 lIRA 7.8139 8C3 .7757 FSP -371

NID-COUR_ [X[CUTICN ACCURACY

SGT 5511.l _ _10.8 888 107.2

RRT -.1858 RRF -.1838 RTF .9715

SCA_ 5527.3 RL_J .0025 RI3 -.9718

881 5517.2 SG2 334.6 THA 179.34

1804



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5. 1970 )

LAUNCH •ATE IM[P E4 197• FLIGHT TIN| 814.00 ARRIVAL DATE APR 26 1971

HELIOCENTRIC CONIC DISTANCE e08.777

RL SS•.•T LAL -.00 LOt. .53 VL 25.418 GAL 17.61 AZL 81.03 HCA 314.54 $NA 118.ZZ ECC .39887 INC 4.0755 Vl

lip 1011.154 LAP -8.90 LOP 315.15 VP 36.840 GAP 1_.97 AZP 117.14 TAL 147.03 TAP 10E,47 RCA 71.30 APO 185.14 VZ

RC EO0.S7• GL 9.•• GP 10.60 ZAL 55.27 ZAP 167.70 ET$ 117.97 ZAI[ lt§.09 ETE 17E.20 ZAC 110.84 ETC E78.18 CLP

PLAN(TOCENTR | C C_4|C

C5 |00.354 VEIL 10.017 •LA -$.$i ItAL 385.50 RAD 8569.9 VI[L 14.800 PTH E.G9 VHP 14.405 DPA -10.19 RAP $•S.89 [CC

29.691

54.786
175.87

2.6513

LNCH AZNTN LNCN TllE L-I TIN| INJ LAT |NJ LONG ]NJ RT ABC INJ AZMTH ]NJ TIN| PO CST TIN |NJ Z LAT INJ 2 LONG
80.00 • 17 34 2S01.3S -ZS .34 60.49 213.15 105.00 • 59 15 1901.4 -23.28 52 .42

II).OO tO IS 40 55S3.97 tT.71 844.E5 Ell.t7 85.64 21 54 54 4754.0 26.59 235.75

100.00 10 57 tO I_M4.0_ -_i.80 41.1• Elt.T4 105.76 11 14 44 1144.0 -24.84 53.05
100.00 E1 41 55 $1_Mi.S5 211.21 224.36 E16.08 85.55 25 15 22 4488.5 27.98 215.79

110.00 11 41 50 2041.6Q -_D. 76 84. IL3 811.55 105.70 12 16 1 1441.7 -28.3• 18.$•

110.00 85 0 to 44_1.GG 35.27 £OG.E4 215.40 01.66 24 21 28 4281.7 31.78 187.78

• IFFI[I_NTIAL C._UECT|QNS N|D-COt_31[ EXECUTION ACCURACY (_0|T •ETERHINATION ACCURACY

4.0578 TRA 8.4345 TC5 -.6075 BAU .8149 SGT 5482.0 _ 525.• SG5 104.4 ST 2727.2 Sit 277.8 SS 765.1

.4770 RRA -.50_k_ RC$ .OOQ7 FAU .O000Z RRT -.1270 lIRI r -.1_70 RTF .9752 CRT .7320 CR8 -.7272 CST -.8999
FOE .900S FRA 1.9S18 FC5 -.O00e BSP 11_05 _ S50_.4RL_ .0027 R15 -.9752 LEA 2859.8 NSA 188.9 SEA 9.9

4.043• BRA 8.4480 IN:5 .1075 FSP -553 581 1483.t IK_ 521.1 THA 17•.57 EL1 2734.8 EL2 188.7 ALF 4.28

LAUNCH •ATE IM[P 24 1970 FLIGHT TIN| 214.00 ARR|VAL DATE APfl 28 1971

N(LIOCENTIlIC CONIC DISTANCIE 611.455

RL 150.O7 LAI. -.00 _ .55 V1. 25._J8 GAL 10._1AZL 65.55 HCA 517.E9 SI4A 116.05 ECC .41882 114( 4.4516 Vl 29.691

lip 1M.95 LAP -5.00 LGP 518.51VP 54.to7 GAP 24.56 AZP 04.71TAL 147.05 TAP 104.72 RCA 68.81APO 167.4• V2 34.787

It(: E1[]e.559 GL 9.1_ G4P 10.55 ZAL 34.41 ZAP 167.21ETS II_.M Z/ME 125.50 ETE 172.40 ZAC 11•.41 ETC 276.64 CLP 172.75
_LAIETC(ENTRIC CONIC

C5 116.4640 VHL i•.M DLA -5.04 RAIL. 386.2 RAID 65710.E VI[L 15.421PTH 2.76 VHP 15.568 DPA -9.88 RAP 311.68 ECC Z.9188

LNCH AZNTN iNCH TIME L-I TINE INJ LAT INJ _ INJ RT AIIC INJ AZNTH INJ TIN| PO CST TIN |NJ Z LAT |NJ 2 LONG

90.00 • 16 !1 2541.5S -25.D4 65.34 216.511 101.78 10 0 51 lld2.3 -24.05 55.10

9O.O0 tO 51 24 5574.85 27.H 245.75 216.51 84.60 22 0 59 4774.6 26.83 237.23

100.OO 10 _1 14 IMPl4.52 -27.42 44.0_1 216.05 102.50 11 16 29 1684.5 -25.44 35.78
100.00 £1 $4 • 5107.10 L_1.57 L_5.1_ t19.14 84.16 25 19 17 4508.0 28.25 217.33

110.00 11 43 £4 I_D_1.07 -31.45 27.S0 tt4.M 104.14 1_ 16 5 1481.1 -29.19 19.02

110.00 _ | _ 4884.16 55.46 L_6.41 £16.58 82._ 24 27 5 4284.2 38.10 199.45

DIFFEI_NTIAL C.OI_CTI(_4_ NID--C.OI,q_ EmrCUTION ACCURACY ORbiT _(l(_qiNA_if_l_ ACCt_ACY

4.$0711 _ 8.1H_ TC5 -.4844 8AU .'rOTS SGT _4_8.08CA_ 507.5 $85 10_.1 ST 2746.5 SR 275.0 SS 794.1

.$01_J NItA -.£71NI RC5 .O0_HI F&U-.OID16_ RRT -.O_BSl_i r -.0604 RTF .9766 CRT .7506 CR5 -.7456 CST -.96••

FI_ .051£ FlEA 2.008_ FC5 .0142 88P 17770 _ $478.6 _ .0050 R15 -.9768 LEA 2688.5 MSA 180.1 SEA 8.4

80E 4.411_ BRA 0.184S BC5 .4544 FSP -534 S_1 841_1.0 S_ 308.9 THA 17D.81 EL1 2754.1 EL2 179.9 ALF 4._8

LAUI_CN DATE 8EP E4 1970 FLIGHT TIN( 218.00 ARRIVAL DATE APR 30 1971

t¢I[LIOCENTRIC CONIC

RL I$0.07 LAL -.00

RP 106.63 LAP -3.06

RC L_4.0eO GL 6.61

PLAN[TOCENT• 1C CONIC

C_ 136.O05 _ 11.142

LNCH AZNTH LNCH TIN| L-I TIN| INJ LAT

90.00 • 16 84 25110.41 -26.44

90.00 to 36 2 5567.47 87.69

1OO.00 10 36 27 tStl.£1 -17.95

100.00 21 56 41 5150.•O £9.SE

110.00 11 44 4t t117.61 -32.05

110.00 25 6 54 4107.61 35.67

DIFIrLrI_NTIAL C_UE(CTION8

TIDE 4.7250 TRA 6.8840

RIDE .3416 R•A -.8484

IrO( .9987 IrRA t.lOTT

DOE 4.7S40 lIRA 9.6171

DISTANCE 615.421

LOL .55 VL 25.356 GAL 81.51 AZL 88.18 HCA 520.64 SNA
LOP 5E1.48 VP 56.807 GAP El.00 AZP U.EI TAL 146.30 TAP

GP 10.42 ZAL 35.70 ZAP 164.56 ET5 1_7.69 ZA( 125.05 ETE

117.09 ECC .44559 INC 4.8785 V1 28.891

107.14 RCA 85.59 APO 170.18 VE 34.789

172.61 ZAC 109.99 ETC E77.06 CLP 171.50

DLA -E.79 RAL 526.91 RAD 65?0.5 VI[L 16.04_ PTH E.63 VHP 18.359 DPA -9.55 RAP 313.58 ECC 5.2383

INJ LONG INJ RT A$C INJ AZNTH INJ T|N[ PO CST TIN INJ 2 LAT INJ Z LONG

IN_.O_ 211.45 100.55 10 2 25 1980.4 -24.72 57.77

E47.56 _._1 85.50 ZE 5 56 4797.5 27.07 258.84

46.71 216.12 101.07 11 18 9 17EZ.Z -2_.13 38.38

2£7.84 I_._ 85.04 25 24 11 4530.9 28.52 218.98

30._1 816.15 10_.65 1£ tO • 1517.9 -29.96 21.61
E10.25 1_1.58 83.73 24 51 42 4508.0 32.44 201.22

NIO-COUiREE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

TC3 -.5207 BAU .5995 $GT 5415.4 _ 28_.$ _5 99.2 ST 2736.1 SIR 268.7 SS 819.9

RC5 .0016 FAU-.O0_I4 RRT .01911 IIRF .016_ OTF .9821 CRT .7689 CRS -.7842 CST -.9999
FC3 .O_SZ BSP 18,1_32 _ 54_3.3 _ -.0033 R15 .9621 LSA 2865.8 i45A 171.5 $SA 8.9

BC3 .3207 FSP -356 14_1 1415.4 _ _1_.5 THA .06 EL1 2744.0 EL2 171.3 ALF 4.33

LAUNCN DATE _[P 24 1670 FLIGHT TIXE I_0.00 ARRIVAL DATE NAY 2 1971

HEL IO(ENTRIC CONIC

RL 150.O7 LAL -.00

liP lOe.lrl LAP -3.15

ItC 809.•0_ 64. 9.89

PLAI_TOCI)MTII 1C CONIC

C3 139.172 K 12.844

LNCH AZMTN LNCH TIN[

90.00 9 to 19

90.00 203930

1DO.DO 10 40
I00.OO _ 2 3

I10.00 11 45 t5

110.00 85 15 6

• I FFEllENT 1AL CClIII_T IN

3.1111 TRAIO .0181

.5600 IIA -.IOL5

Iro( 1.0955 FRA 8.1141

liD( 5.1440 NAIO.IEO0

DISTANCE 614.548

LOL .55 VL ES.SE6 GAL 25.50 AZL 14.65 HCA 525.99 SMA

LOP 524.64 VP 56.191 GAP £7.84 AZP 85.08 TAL 143.77 TAP

GP 10.30 ZAL 55.14 ZAP 16_.70 (T8 1_.54 ZAE 124.45 ETE

117.74 ECC .47163 IN( 5.3673 Vl 29.881

109.76 RCA 62.21 AI=_ 173.27 V2 34.782

172.84 ZAC 109.58 ETC 277.46 CLP 170.16

DLA -E.6£ RAL 5_7.46 PAD 6570.7 VEL 16.769 PTH 2.90 VHP 17.490 DPA -9.22 RAP 315.36 ECC 3.6311

L-I TIN| INJ LAT INJ lONG XNJ RT ASC INJ AZNTH INJ TIN| PO CST TIN INJ Z LAT |NJ E LONG

1015.13 -11.85 61.dl 1_1.28 09.31 10 3 54 2015.1 -25.28 60.16

5421.55 L_I.IO £49.14 E£4.95 81.37 E_ 9 51 4821.5 27.30 240.58

25N.67 -£8.57 49.18 111.19 99.65 11 19 45 1756.7 -26.72 40.77
51S5._4 £9.85 L'_9.44 ££4.61 65.98 23 27 50 4555.2 28.77 220.74

2151.60 -3_.51 5£.74 £_1.10 101.10 12 21 45 1551.8 -50.62 _1.03

4632.97 55.84 212.16 1_4.41 84.95 E4 55 19 4552.9 32.76 tO3.09

NID-COtlIRt(EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TC5 -.21108AU .4509 8GT 5571.038_ £78.6 _85 9¢!,.7 ST 27_6.6 SR £_4.6 DS 854.2

RC5 .0006 FAlIp..OOS64 RRT .110_IIRF .|056 RTF .9052 CRT .7686 CRS -.7841 CST -.•_98
FC5 .03L_ Blip 16138 _ 5378._1_3 -.0057 RI5 .9652 LEA 2866.0 NSA 162.5 SEA 8.3

BC5 .£110 FLiP -527 SG1 5571.1 lIG_ 877.0 THA .55 EL1 2757.9 EL2 162.£ ALF 4.39

1805



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE S(P 25 1970 FLIGHT TIH( TO.DO ARRIVAL DATE DEC 4 1970

HELIOCENTRIC CONIC

RL 1SO.OS LAL -.OO L04.

RP 107.69 LAP .§4 LOP

RC 50.451 GL 2.80 GP

PLANETOCENTRI C CONIC

C3 R8.767 VHL S.1T4

LNCN AZRTH LNCN TIH(

90.00 2 59 E5

90.00 IZ S 12

100.00 4 IS $

lO0.OO 13 30 10

110.00 -5 10 21

110.00 14 51 •6

DIFFERENTIAL CORRECTIONS

TOE .09&4 'IRA -.3319 TC3 .4506 BAU .1884

lED( -.2965 RIIA -.1618 RC3 -.•7•4 FAU .04•34

FD( .3•70 FRA -.•278 FC3-1.3694 BSP 1558

BOE .3089 MA .3492 BC3 .5266 F8P -319

DISTANCE 188.470

1.51 VL 27.073 GAL -9.94 AZL 69,46 NCA 64.06 SNA

85.57 VP $7.795 GAP -10.61 AZP 89.94 TAL •15.70 TAP

-16.66 ZAL 144.00 ZAP ••.84 ET8 42.49 ZAE 146.4• ETE

128.07 ECC .Z4158 INC .5437 Vl Z9.699

• 99.76 RCA 97.14 APO 159.01 VZ 35.188

331.15 ZAC 85.13 ETC Z61.66 CLP -15.64

LAUNCH DATE SEP 25 1970

DLA -11.$S RAL 215.69 RAD 65t8.1 VEL 1•.171 PTH •.18 VHP

L-I TIME: INJ LAT |NJ LONG |NJ RT A$C INJ AZNTH INJ TIN(

1925.6• -11.68 •3.97 60.39 115.98 3 51 51

5•66.94 •7.16 •39.56 66,35 81.66 13 31 21

1681.62 -1•.85 5.43 79.79 117.•• 4 43 4

5008.17 26.46 •18.67 M.I• 80.44 14 53 44

1506.60 -15.94 350.5• 78.03 120.65 5 35 30

4754.16 S1.9• 198.59 85.3• 77.05 16 10 41

M|D-COURS_[ EXECUTION ACCURACY

SGT 605.9 SGR 469.8 SG5 1•8.3

RRT -.3315 RRF .4694 RTF -.5887

SG6 760.7 R•3 -.0984 R13 .6492

361 64•.9 SG• 417.7 THA 153.90

HEL|OCENTRIC CONIC

RL 150.03 LAL -.O0

RP 107.47 LAP .73

RC 51.0_ GL 3.85

PLAI_ TOCENTR 1C CONIC

C3 R5 . R03 VI4L 5.049

LNCH AZNTN L.J4CH TIM(

90.00 Z 44 25

90.00 12 11 9

100.00 4 O 51

100.00 15 57 •3

110.00 4 57 57

110.00 14 51 47

7.364 DPA -$8.01 RAP 244.06 ECC 1.4405

PO CST TIM INJ Z LAT INJ Z LONG

1525.6 -8.06 17.13

4668.9 25.73 251.18

1081.8 -9.10 $58.64

4408.2 •6.64 210.24

906.6 -11.76 345.92

4154.2 26.81 190.02

ORBIT DETERMINATION ACCURACY

ST 148.3 SR 333.1 $S 237.1

CRT -.5136 CRS .9•11 CST -.7731

LSA 412.6 MSA 134.0 SSA $1.2

EL1 343.0 EL2 123.6 ALF 104.86

FLIGHT TIME 7•.00 ARRIVAL DATE DEC 6 1970

DISTANCE 195.•89

LOt- 1.51 VL 27.•15 GAL -9.86 AZL 89.•7 PICA 87.•9 3NA 1•9.04 ECC .•5475

LOP 86.60 VP 37.906 GAP -9.71 AZP 89.97 TAL •17.06 TAP 304.55 RCA 98.75

GP -18.00 ZAL 145.19 ZAP •5.70 ETS 38.94 ZN[ 145.77 ETE 3•6.97 ZAC 84.00

DIFFERENTIAL C.OItRI[CTION6

TD( .0761TIEA -.3•10 TC3 .47•8 BAU .1968

RD( -.£770 RRA -.1715 RC3 -.3155 FAU .04650

FDE .40£1FRA -.•760 FC3-1.5540 BSP 1652

BIDE .•975 MA .5659 8C3 .5664 FSP -569

INC .7•99 Vl 29.699

APO 159.55 V• 55.198

[TC 261.67 CLP -16.65

DLA -9.95 RAL •15.11 RAD 6568.0 VEL 1•.136 PTH •.16 VHP 6.918 DPA -59.18 RAP 245.97 ECC 1.4283

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH ]NJ 7114( PO CST TIM INJ Z LAT INJ 2 LONG

1944.01 -1•.61 •$.20 79.03 115.47 5 17 9 1364.0 -9.•7 19.$1

5•34.48 •6.56 •55.68 84.24 79.81 13 38 23 4634.5 24.88 227.42

1717.40 -15.95 7.50 76.45 116.71 4 •9 •9 1117.4 -1D.28 .86

4956.52 27.81 •14.95 63.97 78.58 15 O D 4356.5 25.96 20¢i.65

1536.60 -16.97 55•.•3 76.75 1•0.15 5 •3 36 958.6 -12.84 $45.56

4707.68 51.16 195.20 83.07 75.17 16 15 15 4107.9 •8.81 186,78

ORBIT DETERMINATION ACCURACY

ST 140.2 SR $17.5 39 277.9

CRT -.4578 CRS .9156 CST -.7442

LSA 422.1MSA 136.1 SSA 32.1

EL1 525.0 EL2 121.8 ALF 105.33

MID-COURSE EXECUTION ACCURACY

SGT 611,1 SGR 488.7 SG3 144.7

RRT -.388• R#F .5•56 RTF -.5926

SGB 78•.5 R•5 -.1109 R13 .6690

SG1 659.• SG• 4•1.6 THA 150.80

LAUNCH DATE $EP 25 1970 FLIGHT T%NE 74.00 ARRIVAL DATE DEC 8 1970

HELIOCENTRIC CONIC

RL 150.05 LAL -.DO LOt.

RP 107.64 LAP .92 LOP

Re §S.Ill GL 4.92 GP

PLANIETOCENTflIC CONIC

CS 25.205 VHL 5.020

LNCH AZMTN LNCH TIN(

90.00 2 SO 21

IO.OO 12 19 13

lO0.O0 3 47 35

100.00 13 44 42

110.00 4 46 20

110.00 15 2 24

DIFFERENTIAL CORRECTIONS

T/N[ .0665 TRA -.3125 TC3 .4673 BAU .•048

RD_ -.t554 lIRA -.11_1RC3 -.3635 FAU .05109

FOE .4999 FRA -.3285 FC3-1.7549 $SP 1741

BOE .•839 MA .3817 BC3 .6079 FSP -426

DISTANCE 202.089

1.51 VL 27.$41 GAL -9.82 AZL 69.08 HCA 90.52 SMA 129.90 ECC .22689 INC .9151 Vl 29.699

92.04 VP $8.00A GAP -6.66 AZP 90.01 TAL 218.34 TAP 506.66 RCA 100.17 APO 159.64 V2 35.206

-19.27 ZAL 146.22 ZAP •6.79 ETS 35.92 ZAE 145.29 ET( 326.46 ZAC 82.75 ETC 261.65 CLP -21.62

DLA -8.54 RAL 214.36 RAD 6568.0 VEL 12.107 PTH 2.17 VHP 6.507 DPA -40.41 RAP 243.65 ECC 1.4148

L-[ TINE INJ LAT INJ LONG INJ R_ ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2002.$6 -15.92 •6.47 77.93 114,91 S 3 44 140•.4 -10.45 21.52

5182.65 25,69 •52.04 8•.40 78.10 15 45 35 4582.7 23.99 223.68

1753.32 -15.04 9.61 77.36 116.14 4 16 46 1153.3 -11.41 2.70

4906.92 27.10 •11.46 6•.10 76.87 15 6 •9 4306.9 25.02 203.27

1569.24 -18.01 554.00 75.74 119.56 5 12 30 969.2 -15.94 547.26

4663.77 30.$5 19•.01 81.1• 75.4_ 16 20 8 4063.8 27.78 183.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 612.$ $GR 51•.0 663 165.0 ST 133.0 SR 296.4 36 321.5

RP_T -.3990 RRF .5795 RTF -.5910 CRT -.3896 CRS .9075 CST -.7066

Sr_B 716.4 R23 -.1248 R13 .6689 LSA 455.7 RSA 158.6 SSA 52.5

SG1 475.1 $62 4•6.5 THA 147.19 EL1 303.7 ELI 120.3 ALF 101.72

LAUNCH DATE 8EP 25 1970 FLIGHT TIN( 76.00 ARRIVAL DATE DEC 10 1970

HELIOCENTRIC CONIC

RL 150.03 LAL -.IX) L0L 1.51 VL 27.450 GAL

RP 107.61 LAP 1.10 LOP 95.27 VP 39.090 GAP

RC 55.112 GL 6.01 GP -20.64 ZAL 147.08 ZAP

PLAHETOCENTRIC CONIC

C3 E4.6,45 VI4L 4.94M DLA

LNCH AZMTH

90.00

RO.O0

100.00

100.00

110.00

110.00

DISTANCE 206.668

-9.77 AZL 88.90 HCA 95.76 SMA 130.67 ECC .22_83 INC 1.1005

-6.04 AZP 90.07 TAL 219.51 TAP 513.•6 RCA 101.42 AI_) 159.92

3•.12 ET$ 55.28 ZAE 144.95 ETE 323.57 ZAC 81.37 ETC 261.58

V1 29.699

V2 55.21_

CLP -25.17

-7.17 RAL •15.74 RAD 6554.0 V[L 1•.084 PTH •.16 VHP 6.129 DPA -41.7• RAP 243.06 ECC 1.4056

L.NCH TIN( L-I TIN[ INJ LAT INJ lONG INJ RT ASC INJ AZ_TH INJ TIM( PO CST TIM lNJ 2 LAT INJ 2 LONG

• 17 13 2040.72 -15.01 30.76 77.09 114.30 • 51 14 1440.7 -11.60 23.74

1• 27 L_8 5133.L_ •5.15 •28.61 80.85 76.53 13 53 1 4533.2 23.05 2•0.57

3 35 7 1789.$9 -18.11 11.75 76.58 115.52 4 4 57 1189.4 -12.54 4.78

13 5• 14 4859.79 •6.$3 L_08.17 80.50 75.31 15 13 14 4259.6 24.05 200.11

4 35 31 1100._ -1R.04 355._ 74.97 118.94 5 2 11 1000.3 -15.04 346.99

15 O 20 41•1.65 •9.49 189.08 79.43 71.68 16 25 •2 40•1.6 •6.73 180.93

DIFFERENTIAL CORRI[CTION$ MID-COURI_ EXECUTION ACCURACY ORBIT OETERNIHATION ACCURACY

TO( .0580 TRA -._1074 TC$ .49161 BAU .2125 8GT 009.1 9GR 540.4 $63 183.0 ST 127.3 SR 275.1 86 368.S

ROE -._$09 lIRA -.1934 RC3 -.4159 FAU .05107 RRT -.4L'Z5 RRF .Ik346 RTF -.5615 CRT -.5075 CR6 .6957 CST -.8685

FDE .5916 IrllA -.3053 FC$-I.9497 Blip 1619 sr_ 014.5 I1_ -.13R• RI5 .7093 LSA 454.5 RSA 141.3 6SA 32.4

80( .£360 BRA .3631 6C3 .4442 FSP -468 SG1 890,0 $62 432.4 THA 142.95 EL1 278.5 EL2 119.6 ALF 99.95
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JPL TM 33-99 EARTH--VENUS"TRAJECTORIES (VOL. 5, 1970 )

LAUNCH DATE IdEP 25 1970 FLIGHT TIN( 78.00 ARRIVAL DATE DEC lZ 1970

HELIOCENTRIC CONIC DISTANCE 211.1E3

RL 150.03 LAL -.00 LOL 1.51 VL E7.144 GAL -9.72 AZL 88.71 NCA 96.99 $NA 131.34 ECC .21948 INC 1.147S V1 ZR.499

RP 107.SD LAP l.Z9 LOP 98.51 VP 38.1QS GAP -7.27 AZP 60.1Q TAL 2ZO.§D TAP 317.55 RCA 102.51 APO 140,17 VZ $S.EEZ

RC $7.499 GL ?.1E GP -Et.l§ ZAL 147.76 ZAP 3S.U ET8 30.90 ZAE 144.t7 [T[ 3_0.14 ZAC 79.84 [TC 241.44 CLP -£8.71

PLAN[TOCENTRIC CONIC

C3 t4.1DT VHL 4.919 DLA -•.OR RAL 413.47 RAD 6568.0 VEL 12.011 PTH Z.18 VHP 5.785 DPA -43.10 RAP E4E.1D ECC 1.$994
LN_H AZNTH L_H TIN( L-I TIN( INJ LAT |NJ LONG INJ RT ARC |NJ AZMTH |NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 t 4 58 8079.01 -16.06 $3.08 76.49 115.64 2 39 37 1479.0 -12.73 25.98

90.00 12 35 941 SOeS.9Z 44.56 425.37 79.52 75.09 14 0 42 4465.0 22.07 417.44
100.00 3 83 )$ 11_5.50 -17.16 13.99 75.97 114.86 3 S3 56 1285.5 -15.46 4.97

100.OO 14 0 8 4D14.99 2§.51 20S.09 7g.16 73.87 15 80 17 4214.7 23.05 197.13

110.00 4 t$ lie 1G31.61 -Lq).N 357.67 74.44 118.17 4 58 40 1031.6 -16.15 550.74

110.00 15 14 39 4581.38 48.91 189.L_ 78.04 70.45 16 50 57 3981.5 2S.67 179.80

DIFFERENTIAL C.CIUE[CTIQNS MID-COURSE EXECUTICN ACCURACY ORBIT DETERI4INATION ACCURACY

TD( .051• TRA -.3047 TC3 .48•0 BAU .4195 8GT IK)0.3 $GR 575.0 803 _04.7 ST 183.D SIR 247.• 33 417.8

RD[ -.8030 llA -.LqN4 RC3 -.47_4 FAU .09144 RRT -.4370 RRF .9884 RTF -.S923 CRT -.8170 CR9 .07?0 C3T -.9880

IrD( .TO_D FRA -.4459 FC3-8.19D1 Blip 1993 _ 831.3 1_5 -.1314 R13 .7318 LSA 479.1 N_A 143.7 $SA 51.R

ROE .2095 BRA ._3 BC3 .9785 FSP -359 $01 705.D 8GZ 440.4 ?HA 137.31 EL1 249.5 EL8 120.0 ALF 98.07

LAUNCH DATE IM[P 25 1970 FLIGHT TIN( BO.O0 ARRIVAL DATE DEC 14 1970

HELIOCENTRIC CONIC

RL 150.03 LAb -.00

RP 107.17 LAP 1.45

RC SO.M GL D.DT

PLANE TOCE]wIrl I C CONIC

C5 L"J.B4E VHL 4.883

LNCH AZNI"H iNCH TINE
20.00 I 33 38

90.00 1£ 44 41
100.O0 3 12 44

1OO.OO 14 • •

110.00 4 19 10

110.O0 S| £1 J3

DISTANCE 992.332

LOL 1.51 VL 87.&85 GAL -9.37 AZL 99.SE HCA 100.13 SNA 131.92 ECC .81375 INC 1.4771 V1 L_.999

LOP 101.75 VP 38.830 GAP -9.34 AZP 90.49 TAL _81.48 TAP 381.71 RCA 103.43 APO 130.30 V8 55.229
64P -83.77 ZAL 149.83 ZAP 39.43 ETS £8.18 ZN[ 144.43 £T[ 319.44 ZAC 76.16 ETC 231.20 CLP -52.48

DLA -4.40 RAL £18.93 RAD 9318.0 _I[L 12.031 PTH Z.15 VHP 3.474 DPA -44.34
L-I TIN[ |NJ LAT INJ lONG INJ RT ARC INJ AZNTH INJ TIN( PO CST TIN

811T.43 -17.09 35.41 76.18 111.98 2 18 49 1317.8

_40.44 L_.S3 _.89 78.43 73.77 14 9 41 4440,4
14NJl.93 -19.13 19.18 73.99 114.15 3 45 47 1£91.6

4771.87 14.14 EOE.1E 73.07 74.34 13 87 39 4171.3

le•3.14 -81.07 359.57 74.13 117.39 4 43 53 1065.1

444£.$3 87.9R 185.58 78.89 69.11 16 _ 33 3948.3

OIFFE]I(NT|&L (OIW_CTIOI_ NID-COUR_[ EXECUTION ACCURACY

10[ .044_ TIL4 -.30_ TC3 .44_1 BAU ._9 8GT S04.0 _ 917.0 1413 L_T.9

liD[ -.1713 lIRA -.8100 RC3 0.3394 FALL .04710 RRT -.4347 W .T_83 RTF -.3499
iro( .9305 FRA -.S004 FC3-E.4_M Blip 1949 _ 810.9 _ -.1449 R13 .7373

BOE .1780 99A .3771 BC3 .7119 Flip -930 SGI 7E1.3 84;8 410.9 THA 131.33

RAP 140.08 ECC 1.5924

INJ 2 LAT INJ 2 i._DG
-13.84 _e.£4

11.00 214.40

-14.7• D._

• 8.04 194.31

-17.21 552.5•

• 4.90 175.78

OR•IT DETERNINAT|ON ACCt_A(Y

ST 183.3 M £15.• $S 4•9.6

CRT -.1817 CR$ .8454 CST -.3997

LSA 310.1 14SA 143.4 $$A 51.E

EL1 816.3 EL8 18£.0 ALF 95.03

LAUNCH DATE $EP 23 1970 FLIGHT TIN( 88.00 ARRIVAL DATE DEC 10 1R70

HELIOCENTRIC CONIC DISTANCE tED.O§3

RL 150.05 LAL -.DO LOL 1.S1VL 87.393 GAL -R.65 AZL 88.33 HCA 103.47 RNA 138.42 ECC .21151 INC 1.6707 Vl _9.499

9P 107.53 LAP 1.62 LOP 104.98 VP 38.283 GAP -5.31AZP 90.30 TAL 884.87 TAP 383.74 RCA 104._8 APO 130.33 V2 55.235

9C 91._46 GL R.44 GP -25.58 ZAL 148.57 ZAP 43.47 [T3 _3.33 ZA[ 144._4 [TE 31£.13 ZAC 76.50 ETC 861.05 CLP -34.47

PLAHETOCEMTRIC CON|C

C5 25.3_4 VIDL 4.854 OLA -5.17 RAL 818.73 RAO 9399.D VEL 1_.03R PTH _.13 VHP S.IR7 DPA -43.05 RAP 859.30 ECC 1.5979

LN(H AZNTH LNCH TIN( L-I T|N[ INJ LAT |NJ LGNG |NJ RT ARC INJ AZMTH INJ TIN( PO CST T|N INJ 8 LAT INJ 2 LONG

90.00 I 42 51 8133.30 -10.09 37.77 73.93 11_.13 _ 13 47 1555.5 -14.93 30.55

90.00 It 53 46 41HI9.45 _.DR 8|9.39 77.31 78.53 14 17 8 4306.4 80.06 211.93

100.00 5 2 43 1097.88 -19.17 19.33 75.40 113.38 3 34 81 1897.9 -15.85 11.14

100.00 14 19 35 4720.30 43.77 199.38 T?.tt 71.38 13 33 84 4189.3 21.00 191.D£

110.00 4 • 34 11_4.D• -99.09 1.50 74.04 113.90 4 33 49 1094.9 -18.40 554.40

110.00 15 80 14 4505.0_ _3.73 101.07 7S.DR 9T.99 16 43 19 5_05.1 83.38 175.40

DIFFERENTIAL CORR[CTIOIt_ NID-COURD_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TD( .0499 TRA -.3143 TC3 .4397 BAU .4349 8GT SD•.T _ 949.7 903 83_.1 ST 180.3 M IDO._ SD 525.5

ROE -.1358 RRA -.8509 RC3 -.R049 FAU .OTL_4 RRT -.414|RRF .793_ RTF -.4787 CRT -.01S8 CRS .7871CST -.5944

FD( .9718 FRA -.5579 FC3-8.9797 Blip _059 _ 97§.0 1_3 -.130_ R13 .7870 LSA 547.0 lISA 143.5 SRA 50.E
ROE .1439 BRA ._JN]O BC3 .743• F_P -708 SGI 748.4 _e_ 4EL_.O ?HA 144.86 EL1 180.5 EL8 180.5 ALF 91.24

LAUNCH DATE _ 85 1970 FL|GHT TZN( 84.00 ARRIVAL DATE DEC 16 1970

HELIOCENTRIC C.X_II C

RL lS0.03 LAI. -.DO

NP lOT. 55 LAP 1.79
RC 65.355 GL 10.95

PLAHETOCIrNTR I C C(_JI C
C5 23.550 Vl_ 4.838

LNCH AZNTH L.qCH TIN[

9O.OO I 58 58

9O.OO 15 3 15

1DO.DO 2 33 8O

100.00 14 83 87

110.00 3 39 33

110.00 15 33 41

DI_NTIAL COIIRI[CT ION8

TO[ .ORS4 TRA -.3L_4

RDE -.094£ RIIA 0.£457

IrD( 1.1235 FRA -.9109

ROE .10_5 MA .4044

DISTANG[ 833.783

LOt. 1.51 VL 87.750 GAL -9.58 AZL 88.13 NCA 104.70 SNA 138.64 [CC .Z0973 INC I.DD•7 Vl L_.D99
LOP IO&.E3 VP M.351 GAP -5.13 AZP _O.Sd TAL 888.93 TAP 389.94 RCA 104.90 APO 1(,0.70 V8 55.240

64P -87.39 ZAL 149.70 ZAP 47.69 [TS _4.37 ZN( 143.99 ETE 307.30 ZAC 74.44 ETC 860.74 CLP -40.71

DLA -1.07 RAL 818.97 RAD 6597.R VEL

L-| TINE INJ LAT

8193.93 -19.09
4993.56 21.73

1954.33 -_0.|4

4448.40 12.83

1729.94 -E'J.03

4444.59 £3.90

TC3 ._Hl07 OAU .2441

RC5 -.9773 FAtl .07877

FC3-8.1_09 BSP 8158

0C3 .7881FSP -709

18.030 PTH E.13 VHP 4.934 OPA -47.55 RAP 257.86 ECC 1.3845

INJ _ INJ RT ARC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

40.18 79.01 111.34 8 9 86 1595.9 -15.09 52.95

219.$4 79.99 71.41 14 23 48 4333.6 19.02 808._4

• D.93 73.59 118.37 3 83 33 1534.5 -16.99 15.55

1H.93 71.37 70.19 15 43 3_ 4088.4 19.95 189.04

3.48 74.16 115.99 4 49 L_ 1186.9 -19.34 55•.28
179.M 73._0 99.73 16 50 10 50_8.6 8_.43 171.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT S4_.O 8DR 1_4.3 $93 879.8 ST 135.9 SR 148.3 SS 579.9
RRT -._T W .9943 RTF -.4007 CRT .1500 CRS .6645 CST -.0102

SC_ 903.RRL_ -.1499 R13 .8196 LSA 598.5 NSA 140.7 SSA 29.1

$01 770.4 SG8 476.7 THA 113.66 EL1 148.0 EL2 127.8 ALF 58.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAkN4¢H DATE 8EP 8S 1970 PLIGHT TIN( 88.00 ARRIVAL DATE DEC ZO 1970

HELIGCEHTRIC CONIC

RL 150.03 LAL -.DO

RP 107.52 LAP 1.95

RC 85.403 6L 11.90

PLAN[TOCENTRIC CONIC

C$ 83.198 VHL 4.818

LNCH AZHTH LNCH TIN(
90.00 1 23 27

90.00 13 13 lZ
100.00 l 44 32

100.00 14 34 48

110.00 3 31 11
110.00 15 43 38

DISTANCE 242.367

LOt. 1.51 VL 27.798 GAL -9.83 AZL 87.92 HCA 109.94 3MA 133.18 ECC .20734 INC 2.0757 Vl ZR.699

LOP 111.47 VP 38.389 GAP -4.48 AZP 90.71 TAL 223.46 TAP 333.40 RCA 105.56 APO 160.79 V2 35.245

GP -|9.35 ZAL 148.85 ZAP 52.10 ETS 22.14 ZAE 143.54 ST( 301.97 ZAC 72.38 ETC 260.37 CLP -4S.ZO

DLA -.5R RAL 212.74 RAO 8887.9 VEL 12.024 PTH 2.15 VHP 4.747 DPA -49.06 RAP 234.76 ECC 1.3917

L-| TIN( INJ LAT ZNJ L(_¢G INJ RT ARC INJ AZNTH |NJ T|N( PO CST TIN INJ 2 LAT INJ 2 LONG

2232.74 -20.01 42.t3 76.28 110.47 Z 0 40 1832.7 -17.04 35.21

4911.45 t0.81 213.81 78.S7 70.38 14 35 3 4311.4 17.95 204.31

1971.20 -21.09 22.96 75.84 111.69 3 17 23 1371.2 -17.98 15.56

4948.23 21.90 1_4o02 78.14 69.13 15 52 16 4048.2 18.87 188.54

1759.44 -23.98 S.93 74.48 115.12 4 21 30 1159.4 -20.40 559.22

4432.75 24.82 176.35 74.82 85.70 16 57 31 3832.7 21.32 168.94

ORBIT DETERMINATION ACCURACY

ST 147.1SR 110.0 88 634.8

CRT .3853 CRS .377S CDT -.6499

LSA 643.9 NSA 148.3 $DA 27.9

(LS 157.2 EL2 95.0 ALF ZD.31

DIFFERENTIAL CGRRECTION$

TO( .DigiT TRA -.3418 TC3 .3289 BAU .2852

-.0468 RRA -.ISS8 RC3 -.7543 FAU .08438

FOE 1.5087 IrRk -.9361 FC3-3.1498 B_0 2299

BID( .0859 BItA .4L_8 BC3 .8L_9 FSP -849

NID-COUR61[ EX[CUTIC_I ACCURACY

SGT 521.8 SGR 789.S SG3 301.1

RRT -.2897 RRF .6552 RTF -.2854

8De 943.S R23 -.0916 R13 .8522

681 S09.9 SG2 490.0 THA 108.15

LAUNCH DATE: 8[P 25 1970 FLIGHT TINS $8.00 ARRIVAL DATE DEC 22 1970

HELIOCENTRIC CG_IC

RL lS0.08 LAL -.00

RP lOT.§1 LAP 2.11

RC 97.491 GL 13.20

PLAN[TOC[NTR IC CONIC

C8 R3.085 VHL 4.803

INCH AZMTH INCH TIME

gO.DO 1 14 32
IN).O0 15 23 42

100.00 2 39 13

100.00 14 44 4£

110.00 3 45 14

110.00 13 38 I

DISTANCE 248.978

LOL 1.51 VL 27.832 GAL -9.49 AZL 67.71 HCA 113.16 Sl4A

LOP 114.71 VP 38.399 GAP -3.85 AZP 90.90 TAL 223.85 TAP
GP -31.39 ZAL 148.42 ZAP 56.87 ET8 14.79 ZAE 142.93 ETE

133.45 ECC .20528 INC 2.2903 Vl 29.699

537.04 RCA 108.08 APO 160.84 V2 55.249

ZDG.2Z ZA¢ 70.21 ETC 259.95 CLP -49.94

DLA .75 RAL 212.94 RAD $567.9 V(L 12.019 PTH 2.15 VHP 4.575 DPA -50.55 RAP 231.81

L-| TINS INJ LAT |NJ L_ INJ RT A$C INJ AZMTH INJ TIN( PO CST TIN |NJ 2 LAT

227£.23 -20.93 45.17 78.74 109.52 1 52 24 1672.3 -18.07

484,9.R7 19.84 211.14 78.36 $9.37 14 44 52 4269.7 16.85

1004.75 -I_.01 25.3S 78.32 110.75 3 9 4E 1400.7 -10.99

4108.41 Im.91 141.48 75.41 68.14 18 1 30 4008.4 17.76

179£.82 -2A.92 7._4 7§.00 114.19 4 15 9 1192.6 -21.44

4397.30 23.80 174.09 74.55 64.71 17 5 28 3797.3 20.20
DIFFERENTIAL C,CIUECTIOI_

101[ .D/_I TIIA -._M_7 TC3 .2511BAU .2897

liD( .0029 RItA -.£ee7 RC3 -.$337 FAU .08980

IrD( 1.4474 IrllA -.9813 FC3-3.39S8 Blk0 _1,$3

BO( .0908 68A .4302 BC3 .R707 FliP -948

N|D-C(XM_M[ EXECUTION ACCURACY

8&T 509.9 86R 84_1.9 S&3 324.0
RRT -.1£$7 RRF .IMI23 RTF -.1240

VdS 999.9 RI_3 -.0449 R13 .8813
$_1 SS5.5 $82 500.7 THA 96.41

ECC 1.3799
INJ 2 LONG

37.65

E05.75

17.87

184.10

.22

1_.90

ORBIT DETERMINATION ACCURACY

ST 188.8 SA 98.4 SS 990.2

CRT .7583 CRS -.1840 CST -.7389

LSA 701.9 148A 145.4 8SA 28.7
EL1 186.5 EL2 58.5 ALF 28.81

LAUNCH DATE 9EP 25 1970 FLIGHT TIN( 90.00 ARRIVAL DATE DEC 24 1970

HELIO(ENTRIC CONIC

RL 1SO.D3 LAL -.DO

RP lOT.SO LAP 2.R5

RC 99.800 GL 14.DR
PLANETOCENTRIC CONIC

C3 RS.OR4 VHL 4.798

LNCH AZNTH LNCH TIN(

90.00 1 5 59

90.00 13 84 55

100.00 2 RD 18
100.00 14 55 15

110.00 3 58 48

I10.00 18 1 IS

DISTANCE 255.557

LOt. 1.51 VL 27.8SD GAL -9.45 AZL 87.48 HCA 118.42 8RA

LOP 117.98 VP 58.422 GAP -5.25 AZP 91.1E TAb 2E4.12 TAP

GP -53.49 ZAL 140.02 ZAP 61.38 ET8 17.26 ZAE 142.05 ETE

133.65 ECC .20348 IHC 2.5158 Vl 29.999

540.54 RCA 108.48 APO 180.84 V2 35.255

290.15 ZAC 87.90 ETC 259.59 CLP -54.92

DLA E.08 RAL 213.27 RAD 6587.9 VI[L 12.017 PTH 2.14 VHP 4.438 DPA -51.98 RAP 228.41 ECC 1.3789

L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG
R512.02 -21.83 47.80 77.41 108.50 1 44 32 1712.8 -19.10 40.19

4827.81 18.$1 208.49 76.54 66.44 14 55 21 4227.8 15.72 201.18

L_347.52 -22.92 27.87 77.00 109.73 5 2 25 1447.5 -20.02 L_).27

4580.55 19.88 188.97 75.88 67.21 16 11 24 3948.5 14.82 181.49

1829.78 -25.96 9.86 78.75 113.18 4 9 13 122S.8 -22.50 2.51

4381.08 22.78 171.$7 74.47 83.78 17 13 SD 5761.9 19.05 164.70

ORBIT DETERMINATION ACCURACY

ST 201.4 SR 123.8 86 744.2

CRT .9548 CR8 -.6757 CST -.9045

LSA 787.0 NSA 144.0 SSA 25.5

EL1 234.5 EL2 31.7 ALF 51.D5

DIFFERENTIAL CORRECTION8

TO( .1218 TRA -.31N_ TC3 .1567 BAU .2652

RD( .0589 RRA -.2752 RC3 -.9151 FAU .09382

FIDE 1.80110 FRA -.7121 FC3-6.5876 B_l s 2682

DOE .1852 INIA .4741 BC3 .9285 FSP -1018

MID-C(_RD[ EXECUTIOi ACCURACY

8GT 509.3 8DR 938.6 683 344.3

RRT .0850 RRF .9040 RTF .0815

$88 I087.9 RZ3 .0015 R13 .9043

681 939.4 682 507.7 THA 87.15

LAUNCH DATE $EP 25 1970 FLIGHT TIN( 92.00 ARRIVAL DATE DEC 28 1970

H_LI_ENTI_IC CONIC

RL 150.03 LAL -.00

RP 107.49 LAP 2.39

RC 71.740 GL 15.99

PLAN[TOCENTRIC CONIC

C8 28.010 VHt. 4.797

LNCH AZNTH t.J_H TIME:

• 0.00 0 57 42

• 0.00 13 41 50

1DO.DO 2 20 39

1DO.DO 15 I 34
110.OO 3 3t 35

110.OO 19 11 7

LOL 1.51VL 27.679 GAL

LOP 121.21VP 38.438 GAP

GP -35.62 ZAL 147.43 ZAP

DISTANCE 282.105

-4.35 AZL 67.25 HCA 119.66 Slim 133.79 ECC .20189 INC 2.7540

-2._4_ AZP 91.36 TAL 224.27 TAP 343.93 RCA 106.78 APO 160.81

_.11 ST6 14.52 ZA[ 140.88 ETE 283.87 ZAC 65.65 ETC 258.80

DLA 3.44 RAL 213.73 RAD 6567.9 VEL 12.016 PTH 2.14 VHP 4.338 OPA -53.30 RAP 224.59

L-| TIRE |NJ LAT INJ LONG |NJ RT A$C INJ AZNTH ZNJ TII4[ PO CST TIN INJ 2 LAT

2354.91 -L_.71 50.57 78.27 107.39 1 38 57 1754.9 -20.12

4785.44 17.73 205.86 76.52 67.55 15 6 35 4185.4 14.53

_0_7.35 -£3.62 30.50 77.$8 108.$2 2 55 28 1487.4 -21.05

45_8.23 18.80 188.46 78.04 66.32 16 22 2 3928.2 15.44

1_.21 -_J.79 12.14 76._ 112.08 4 5 37 12S2.2 -25.55

43£6.13 21.6S 169.$7 74.59 62.89 17 23 14 3726.1 17.85
DIFFERENTIAL CS]H_CTiON_

TI_ .18_4 TllA -.4101TC3 .0441BAU .3041

ROE .1101 |A -.2789 RC5 -.9875 FAU .09677

FDE 1.7679 FRA -.7OS_ FC5-3._407 BSP 2921

!101[ .20_ MA .5042 BC$ .9885 FSP -10_5

MID-COURSE EXECUTION ACCURACY

$GT 541.0 _ 1014.6 SG5 360.2

RRT .2837 RRF .IrL_ flTF .3088

S&B 1149.8 R25 .0448 R13 .9210

SG1 1030.1 SG2 511.0 THA 78.55

Vl 29.899

V2 35.255

CLP -00.12

ECC 1.3787

ZNJ 2 LONG

42.99

19S.64

22.80

179.28

4.52

182.$1

ORBIT DETERNZNATION ACCURACY

ST 246.8 SIR 177.2 88 798.1

CRT .9851 CRS -.8781 CST -.8579

LSA. 841.D NSA 142.R SSA 23.8

EL1 502.8 ELI 24.9 ALF 35.54

1808



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE 8£P IS 1870 FLIGHT TIN( 94.00 ARRIVAL DATE DEC £8 llTO

HI[LIOCENTRI¢ CONIC

RL lS0.03 LAL -.00

RP 107.48 LAP R.$S

RC 73.903 GL 17.51

PLAN[TOCENTRIC CONIC

C3 85.048 WIL 4.101

LNCH AZMTH LNCH TIN[

90.00 0 49 52

tO.O0 13 SI 42

1DO.DO t 15 t

100.00 19 1846

110.00 3 tl 57

110.00 18 21 47

DISTANCE 268.621

LOL 1.51 VL 27.890 GAL -9.tl AZL 86.90 HCA 12t.00 SI4A 153.88 ECC .Z0052

LOP 124.45 VP 38.440 GAP -t. JS AZP 91.84 TAL tt4.tl TAP 347.20 RCA 107.04

GP -37.75 ZAL 141.iS tAP 70.87 iTS 11.54 ZN[ 159.40 ETE 277.58 ZAC 83.52

DLA 4.84 RAL 214.51 IAO 8S87.9 V(L 12.018 PTH t.lS VHP 4.274 DPA -54.50

L-| T|R( ;NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ T|NE PO CST TIN
t31_.O0 -ZS.S8 S3.$Z 71.38 101.11 1 29 31 1799.1

4742.01 11.50 203.18 71.90 f4.71 15 18 44 4142.1

2111.37 -_i.70 33.31 78.99 107.59 t 48 58 1529.4
44t7.05 17.65 llS.IM 78.40 65.48 18 55 55 5887.0

1809.4S -27.71 14.19 77.12 110.81 3 58 18 1299.4

41_18.72 tO.S2 167.47 74.91 it.04 17 55 17 3481.7

D IFFI[R(NT! AL C._I_I[C T iON8

TO( .E807 TRA -.4885 TC3 -.0713 BAU .3278

• 1811 lIRA -.t118 IIC1-1.0108 FAU .011491

F1)( l.llll F•A -.7000 FC3-3.7110 BSP

BOE .2958 iRA .5527 BC3 1.1M37 Flip -111'3

INC 3.0085 Vl 29.888

APO 180.73 Vt 35.257

[TC 258.14 CLP -85.51

RAP 220.41 ice 1.3793

INJ t LAT INJ 2 LONG

-21.14 45.70

13.28 111.08

-2t.08 25.49

14.20 178.85

-24.82 9.88

18.12 180.Sf

CRBIT DETERNINATION ACCURACY

ST 509.5 SR 241.1 89 IMZ.7

CRT .9840 CR8 -.IM48 ¢8T -.9050

LSA 118.8 I_lA 140.7 8SA 22.8

ELI 581.1 ELi 51.8 ALF 37.92

NID-C(X_SI[ EXECUTION ACCURACY

8iT 807.• 8GR 1084.5 SG5 572.2
RRT .4757 RRF .9348 RTF .5044

1_8 1251.7 _ .07tl R13 .9543

SG1 1142.2 _ 511.0 THA 71.54

LAUNCH DATE SiP 25 1970 FLIGHT TIlE 94.00 ARRIVAL DATE DEC 30 1970

H[L IOC•NTRIC CONIC

IlL 150.08 LAL -.OO

liP 107.48 LAP t.lS

RC 78. O87 GL 18.15

PLAIETO(ENlll I C CONIC

C5 28.148 _ 4.811

LNCH AZNTN LNCH TINE

90.00 0 41 •0
90.00 14 15 40

1DO.D0 E $ 4040
100.00 19 8£ 1

110.OO 3 IO 4t

110.O0 10 55 81

DISTANCE 275.108

L(_ 1.11VL tT.ll5 GAL -0.21AZL 31.72 HCA lti.14 _4A

LOP 127.70 VP 31.452 GAP -1.40 AZP 51.94 TAL L_4.tO TAP

GP -39.84 ZAL 141.71 ZAP 75.55 ETS 8.53 Z/ME 157.61 ETE

135.92 ECC .19931 INC 5.2820 Vl 29.999
550.55 RCA 107.25 APO 180.81 VZ SS.tS9

271.41 ZAC 60.98 ETC 257.43 CLP -71.O3

DLA 8.50 RAL 215.04 RAD 8517.9 VEL 12.012 PTH t.lS VHP 4.246 DPA -55.56

b-I T|N[ INJ LAT INJ LONG INJ RT AIC INJ AZ14TH ZNJ TINt PO C$T TIN
144i.01 -•4.43 51.1t 80.87 104.70 1 L_ 8 1848.0

41WT.•O 15.55 L_DO.47 77.45 15.91 lS 51 57 4097.•

t174.G0 -•5.57 34.34 80.35 104.03 2 41 54 1574.0

4444.4S ll.43 181.57 76.98 M.17 II 48 5 5844.4

103t.IHI -I_J.M 17.39 78.2Z 1D3.51 5 15 S 1358.0

4232.tO 12.30 185.24 78.44 81.25 17 44 17 3412.t

DIFFERENTIAL. _CTICm8

TDE .2101 TRA -.4215 TC5 -.2145 BAU .5531

.•449 R•A -.•Tt5 IIC3-1.1111 FAU .099P_

FD• t.014• F•A -.8451 FC3-3.7111 BtP 3454
BO[ .5811 MA .3i13 1C3 1.1424 Flip -1111

RAP 215.88 ECC 1.3901

INJ • LAT INJ t LONG

-22.18 48.79

11.17 195.42

-t3.13 18.39

12.89 174.57
-tS.T2 8.44

15.32 158.39

ORBIT DET[RNINATION ACCURACY

8T 388.3 SR 312.0 $8 881.5

CRT .9819 CR8 -.IYt8 CST -.9321

LSA 1001.0 NSA 159.0 8SA 21.2
EL1 4i6.5 EL2 40.8 ALF 58.T0

MID-COUItt[ EXECUTION ACCt_ACT

SiT 710.7 8GR 1117.0 SG3 578.1

liT .1253 _ .0450 2TF .i545

888 1_N1,.4 RL_ .DINi4 R15 .g436

SG1 1217.5 SCA_ 510.7 THA M.78

LAUIM(H DATE SiP 25 1970 FLIGHT TIN( 91.00 ARRIVAL DATE JAN I 1971

HELIO(ENTRIC CQNIC

RL 150.03 LAL -.DO

RP 107.48 LAP 2.77

RC 78.288 GL t0.88

PLAN(TOCENTRIC CONIC

C5 l$.314 VHL 4.1_8

LNCN AZNTH LNCH TIN(

9O.OO 0 32 $1

40.00 14 28 34

1DO.DO 1 Sl 2

100.00 15 48 50

110.00 3 14 $4

110.00 18 4t 8

DISTANCE 281.S58

LOL 1.51 VL 27.893 GAL -8.15 AZL 11.42 NCA 129.38 Sl4A 133.90 ECC .19823

LOP 150.85 VP 58.451 GAP -1.09 AZP 9_.27 TAL 224,01 TAP 553.39 RCA 10T.34

GP -41.95 ZAL 144.58 tAP 80.09 iTS 4.88 ZAE 155.55 iT( tlS.SO ZAC 18.88

DLA 7.13 RAL 215.90 lAD 1517.8 VI[L 1E.029 PTH 2.1S VHP 4.256 DPA -16.48

L-I TINt INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINt PO CST TIM
24111.14 -SS.tl 10.18 81.24 101.24 1 14 5t 181Ni;.S

4850.t0 14.05 157.85 78.31 85.11 15 41 26 4050.t

222•.01! -•1.43 38.85 81.92 104.49 t 55 4 1822.0

4599.94 15.12 178.72 77.77 IS.90 18 59 50 3800.0

1981.50 -29.57 20.35 80.89 107.58 3 47 51 1381.5

4215.24 18.01 lit.iS 75.18 IKL44 17 56 21 5815.Z

DIFFERENTIAL CURRECTION8

TDE .3718 TRA -.5255 TC5 -.5185 BAU .3811

RD( .3137 iRA -.2847 RC5-1.1187 FAU .01781

FOE t.1084 FRA -.81_16 FC3-3.i510 BSP 4018

BO[ .4898 iRA .1884 BC3 1.•t27 FSP -1155

INC 5.5793 Vl £8.898

AlSO 180.45 V2 35.2S8

ETC t18.88 CLP -78.85

RAP 211.10 ECC 1.3881

INJ t LAT INJ t LONG
-25.19 St.lO

10.58 188.88

-24.18 31.57

11.48 171.81

-28.83 12.24

15.94 158.tl

ORBIT DETERNINATION ACCURACY

ST 484.S Sit 385.7 88 123.4

CRT .9864 CRS -.8858 CST -.1512
LSA 1103.1NSA 157.8 88A 1_.8

EL1 817.5 EL• 49.5 ALF 59.44

MID-COURSE EXECUTION ACCURACY

8GT 845.• I_R 1230.0 803 577.4

RRT .7278 _ .0530 RTF .TSSt

SGIJ 1492.8 R25 .1157 R15 .9502

801 1403.11102 508.4 THA 18.88

LAUNCH DATE SEP 25 1970 FLIGHT TIN[ 100.00 ARRIVAL DATE JAN 3 1971

HELIOCENTRIC CONIC

RL 150.08 LAL -.00

RP 107.49 LAP •.87

Rc ao.so7 GL 21.73

PLANETOCENTR I C CDNIC

C3 23. STR K 4.851

LNCH AZNTH LNCH TIN[

9O.OO 0 14 S
90.00 14 41 4¢J

100.00 1 50 4

1DO.D0 18 • 88
110.OO 5 8 5•

110.00 17 0 10

DISTANC[287.MIO

LGL 1.11 Vb •7.881 GAL -1.03 AZL 81.09 i4CA 152.lt SNA

LOP 134.80 VP 88.445 GAP -.40 AZP 9_.tS TAL 223.71 TAP
-43.H ZAL 143.24 tAP 84.45 ET8 1.21 ZA[ 155.21 ETE

DLA 9.46 RN. •11.90 RAD 15M.O VEL 12.040 PTH 2.15 IR4p 4.305 DPA -57.29 RAP tOG.T3

L-| TINt |NJ LAT |NJ LiNG |NJ RT A$C |NJ AZI4TH |NJ TIME PO CST TIN INJ t LAT

£551.TZ -2tJ.07 14.00 84.10 101.47 1 8 57 1951.7 -24.•t

4100.41 12.58 194.71 79.31 64.42 18 t 27 4000.4 8.04

8874.40 -27.27 45.51 85,11 102.75 2 27 59 1674.4 -tS.tS

435•.N 13.H 175.•S 78.8• 15.17 17 15 1 5715.0 8.98

IK_7.8| -_K).50 t3.14 I_.11 101.24 3 42 40 14E7.8 -t7.88

41_.32 16.88 IIO.IG 77.17 51.t9 11 9 4t 5572.5 1•.4T
DIFFI[NENTIAL C_I_ECTi_N8

TiE .4779 lrWA -.8810 TC3 -.S010 BAU .4111

riDE .$785 NNA -.t441 ItC_-l.Lq)_4 FAU .09510

I.IIN FRA -._IL_J FC5-3.4_ IIP 4550

• 1019 IliA .8134 _C3 1.3048 FI_P -1111

MID-COURSE EXECUTION ACCURACY

8GT 1005.0 8GR 1L_4.9 885 371.0

RRT .7988 RRF .9S88 RTF .IL_4

881 1151.£ _ .IL_1 R13 .9551
SG1 1550.5 SG2 S01.7 THA S3.88

153.81 ECC .19728 INC 5.9018 Vl t9.818

556.35 RCA 107.44 APO 160.25 Vt 39.250

• 59.94 ZkC 56.37 ETC 211.89 CLP -tt.tS

ECC 1.387R

|NJ t LONG
5S.92

187.82

35.10

1_.18

19.55

1iS.iS

DRBIT DIETEm4INATION ACCURACY
ST 529.0 _ 45t.8 S$ RS£.8

CAT .9880 CAS -.1921 C$T -.IHi4S

LSA 1201.0 N_A 158.1 8SA 18.2
EL1 711.2 ELt Si.t ALF 37.24



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE ll(P 1'5 1970

H[L iOC[NTIIt i C CONIC

RL 150.0:$ LAL -.DO

lip 107.41 LAP 2.97

RC 9R. T39 GL 84.7§

PLAM[TOCENTR i C CONIC

C3 23.148 _L 4.894

LNCH AZHTH LNCH TIM(

90.00 O 14 $3

90.00 15 4 38

100.00 I 41 31

100.00 19 lO 15

11D.00 3 2 31

11D.00 17 15 44

FLIGHT TIM( 102.00 ARRIVAL DATE JAN S 1971

DISTANCE 294.371

LOt. 1.51 VL 27.875 GAL -8.94 AZL 85.73 HCA 135.66 6NA 133.75 ECC .19648 INC 4.8477 Vl £9.999

LOP 157.45 VP 38.438 GAP -.13 AZP 65.07 TAb E23.32 TAP 359.18 RCA 107.48 APO 140.03 VZ 33.257

GP -45.97 ZAL 141.70 ZAP 86,48 ET8 357.53 Z/dE 130.69 ETE 254.76 ZAC 54.11 ETC 255.08 CLP -87.81

DLA 11.20 RAL 218.08 RAD 8§U.O VEL 12.055 PTH Z.1§ VHP 4.369 DPA -$8.03 RAP ZOE.O9 ECC 1.3941

L-| TIM( 1NJ LAT |NJ LONG |NJ RT ASC |HJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

8812.88 -88.82 88.32 88.28 99.44 O 56 8 2012.9 -25.24 40.00

4548.99 10.99 191.59 80.74 63.74 18 ZD 19 3947.0 7.38 184.78

2351.38 -rE.DO 47.44 84.03 100.71 Z ZO 24 1732.4 -26.31 39.08

4302.73 18.18 173.04 80.13 62.47 17 31 57 3702.7 8.35 164.30

21_78.91 -31.42 27.34 85.18 104.22 3 37 10 1478.9 -29.14 16.87

4126.94 15.11 158.14 78.43 58.97 18 24 33 3528.9 10.89 131.58

DIFFERENTIAL CORRECTIONS

TIDE .S975 TRA -.$940 TC3 -.8504 BAU .4413

RID( .4438 ItRA -.2_ RC3-1.2151 FAU .08072

FD( 2.11NL5 IrRA -.4679 FC3-3.2783 BSP 30400

BiD( .7442 BitA .9344 BC3 1.3783 FSP -1120

N|D-COURSI[ EXECUTION ACCIJllACY ORB|T DETERMINATION ACCURACY

_T 1182,1 _'1324.7 863 3§8.5 ST 731.4 _R $28.8 83 977.8

RllT .8352 lilRI r .9640 RTF .8825 CRT .9890 CR8 -.9968 CST -.9733

1775.4 R_ .1417 R13 .9591 LSA 1322.8 NSA 135.3 SSA 16.7

SGI 1702.1 _ 504.9 THA 48.89 ELI 899.1 EL2 63.4 ALF 35.88

LAUNCH DATE S(P ES 1970 FL|GHT TIN( 104.00 ARRIVAL DATE JAN 7 1971

HELIGCENTRIC CC_IIC

RL 150.03 LAL -.00

RP 107.49 LAP 3.0Q

Rc 84.945 GL 28.96

PLAN[TOCENT21C CONIC

C3 t4.479 VI_ 4.948

AZNTH iNCH TIME

90.00 0 3 54

SO.O0 16 23 41

100.00 1 32 S

100.00 18 40 13

110.00 2 $3 37

110.00 17 88 11

DIFFERENTIAL C(_iECTiOII8

TD[ .7317 TItA -.8_f TC3 -.7881 BAU .4715

RD( .$071 RRA -.180_ 2C3-1.2073 FAU .D8510

FDE 2.2001 FRA -.3860 FC3-$.0099 BSP 5492

BO( .81kl4 NA .I_kDIBC3 1.4408 FEP -1074

DISTANCE 300.732

LOL 1.51 VL 27.958 GAL -8.83 AZL 85.33 NCA 139.09 SMA 133.62 ECC .19668 INC 4.6745 Vl 29.899

LOP 140.70 VP 38.421 GAP .32 AZP 95.54 TAL 222.84 TAP 1.93 RCA 107.48 APO 159.77 V2 36.266

-47.97 ZAL 159.93 ZAP 92.19 ET8 353.27 ZAE 128.00 ETE 260.04 ZAC $1.86 ETC 254.23 CLP -93.27

DLA 13.08 RAL 219.38 RAD 8348.0 VI[L 12.077 PTH 2.18 VHP 4.516 DPA -$8.75 RAP 197.49 ECC 1.4029

L-| TIME 1NJ LAT INJ _ 1NJ RT A&C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LOHG

2(MD1.71 -27.49 73.24 88.83 97.06 O 48 38 2081.7 -26.23 64.90

4488.91 9.22 188.24 82.45 63.11 16 40 30 3888.9 5.54 181.50

2397.48 -28.81 52.13 88.83 98.34 2 12 2 1797.5 -27.38 43.63

4248.38 10.40 189.94 81.83 61.82 17 51 2 3648.4 6.55 163.24

E134.D7 -3£.29 31.58 87.91 101.87 3 31 13 1536.1 -30.32 ZZ.90

4082.54 13.47 135.55 80.02 58.28 18 41 13 3482.S 9.18 149.08

MID-COURSE EXECUTION ACCt._ACY ORBIT DETERMINATION ACCUIEACY

_T 1371.1 _ 1330.5 863 340.8 3T 881.8 SR 592.3 S3 996.4

R2T .8t_2 RRF .9678 RTF .8898 CRT .9897 CRS -.9976 CST -.9794

1924.5 R23 .1528 R13 .9816 LSA 1450.1 NSA 134.9 SSA 15.1

84_1 1857.4 SG2 505.9 THA 44.50 EL1 1059.9 EL2 70.4 ALF 33.78

LAUNCH DATE $EP ES 1970

HELIOCENTRIC CONIC

RL 1S0.03 LAL -.DO LOt. 1.$1 VL Z7.864 GAL

RP lOT.SO LAP 3.14 LOP 143.95 VP 38.403 GAP

RC 87.841 GL t9.$8 GP -50.02 ZAL 137.62 ZAP

PLANETO(ENTRIC CONIC

CS 2S.ttt VHL 5.028 DLA

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT

90.00 E3 47 49 2760.59 -28.02

90.00 15 49 $1 4424.75 7.23

1OG.OO I 81 19 2471.77 -29.42

1OO.O0 17 2 56 4188.80 6.47

110.00 _ E 47 SE EEO0.9t -33.10

110.00 17 52 54 4032.41 11.88

DIFFERENTIAL CORRECTIONS

TD( .8930 TRA -.6431TC3 -.9052 BAU .S001

ItD( .3707 RRA -.1483 RC3-1.1750 FAU .07625

FD[ 2.18MS FRA -.E_9 FC3-2.6858 BSP 5958

BOE 1.0148 BRA ._lO0 BC3 1.4852 FSP -1006

LAUNCH DATE SEP 25 1970

FLIGHT TIME 106.00 ARRIVAL DATE JAN 9 1971

DISTANCE 307.063

-8.71 AZL 84.86 HCA 142.33 3MA IS3.46 ECC .19497 INC S.1881 Vl 29.199

.75 AZP 94.07 TAL 222.27 TAP 4.60 RCA 107.44 APO 159.48 V2 35.253

95.51 (T3 349.05 ZAE 125.16 ETE 245.73 ZAC 49.57 ETC 255.34 CLP -98.59

15.12 RAL 820.88 RAD 8588.0 VEL 12.108 PTH 2.17 VHP 4.888 DPA -59.49 RAP 192.95 ECC 1.4151

IHJ LONG |HJ RT A$C INJ AZHTH IHJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

78.95 91.82 94.24 24 33 50 2180.8 -27.14 70.40

184.56 84.$6 62.55 17 3 38 3824.7 3.49 177.89

57.57 9t.68 95.54 2 2 30 1871.8 -28.34 48.93

166.57 83.92 81.22 18 12 47 5568.8 4.56 159.99

38.45 91.13 99.08 3 24 33 llOO.9 -31.49 27.80

152.79 82.00 57.64 19 0 7 3432.4 7.30 148.41

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

I_T 1567.2 8_ 1359.2 863 318.5 3T 1051.0 SR 854.2 38 1010.8

RRT .8797 RRF .9703 RTF .9080 CRT .9901 CRS -.9988 C$T -.9838

SGB 2074.S R23 .1838 R13 .9632 LSA 1592.4 14SA 135.8 38A 13.4

SGI 2012.5 862 503.2 THA 40.39 EL1 1235.5 ELI 78.1 ALF 51.79

HELIOCENTRIC CONIC

RL 150.03 LAL -.00 LOt. 1.$1 VL 27.809 GAL

RP 107.51 LAP 3.21 LOP 147.20 VP 38.382 GAP

RC 89.S04 GL 32.04 GP -52.15 ZAL 135.85 ZAP

PLAN[TOCENTRIC CONIC

FLIGHT TIN( 108.00 ARRIVAL DATE JAN 11 1971

DISTANCE 313.385

-8.59 AZL 84.33 HCA

1.17 AZP 94.89 TAL

M.38 ETS 544.81 ZAE

145.56 SMA 133.27 ECC .19435 114(: 5.6748 Vl 29.699

221.63 TAP 7.19 RCA 107.37 APO 159.17 V2 35.249

122.23 ETE 241.80 ZAC 47.22 ETC 252.59 CLP-103.75

C3 88.281 VIAL S.12S DLA 17.35 RAL 22.58 RAD 8568.1 V[L 12.151 PTH 2.18 VHP 4.913 DPA -60.31 RAP 188.32 ECC 1.4622

LNCH AZNTH UACH TIN[ L-I TIME INJ LAT INJ LOIG |NJ RT ASC |NJ AZMTH IHJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 23 33 17 2862.85 -28.30 85.69 95.29 90.88 24 20 SO 252.8 -27.88 77.05

90.00 18 18 0 4392._ 4.94 180.50 87.28 82.08 17 30 33 3752.4 1.17 173.86

100.00 1 8 34 2638.18 -2J.82 83.96 95.25 92.20 1 51 14 1958.2 -29.20 55.21

IOG.OG 17 21) 19 412.37 8.27 182.06 86.53 60.71 18 38 1 3522.4 2.32 158.30

110.00 2 38 $5 1_75.$7 -33.75 42.18 94.93 95.75 3 16 51 1875.6 -32.59 33.14

110.00 18 13 29 5977.72 9.65 149.83 84.47 57.05 19 21 46 3377.7 5.£4 143.52

DIFFI[RI[NTIAL r.GIIIECTICN8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( 1.0918 TRA -.Silt TC3 -.9975 BAU .5237 SGT 1768.1 _ 1347.0 363 £8_.3 ST 1242.5 SIR; 718.0 33 1025.9

RDE .8890 liRA -.Otis RC3-1.101)2 FALl .OQl)93 RRT .8894 RRF .9721 flTF .9195 CRT .9899 CRS -.9t)95 CST -.9886

FD[ £.1104 FRA *.1450 FC3-2.3053 28P 6277 $66 2221.2 RLr5 .1774 R13 .8833 LSA 1757.7 MSA 138.9 3Sk 11.6

BO( 1.2851 BIA .668S BC3 1.4818 FSP -896 SGI 2t83.8 362 50Z.Z THA 36.43 ELI 1432.3 ELI 88.2 ALF 29.83
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE DEP tS 1DTO

HELIOCENTRIC CGNIC

RL 150.03 LAL -.DO

RP 107.$8 LAP 3.26

It(: Bl.YY8 GL 34.91

PLAHETOCENTRIC CONIC

C$ tT.7tg _ S.L_8

.LNCH AZMTH LNCH T|HE
90.00 13 1§ 7

9O.OO 1l 51 N

100.00 0 S• 57

lOB.B0 10 O tS

110.00 • t8 12

110.00 18 41 40

FLIGHT TIME 110.00 ARRIVAL DATE JAN 13 Ig71

DISTANCE $19.a31

LOL 1.51 VL 27.780 GAL -D.41 AZL 03,81 I4CA

LOP 150.46 VP 38.357 GAP 1.57 AZP 95.40 TAL

GP -54.44 ZAL 135.08 ZAP 100.71 ET8 339.98 ZAE

148.79 $NA 135.06 ECC .19380 INC 6.3077 Vl 29.499

220.91 TAP 9.70 RC& 107.£7 APO 158.84 V£ 55.R45

119.14 ETE 238.13 ZAC 44.75 ETC E51.32 CLP-104.75

DLA II.DO RAL L_4.St RAD 1588.1 VEL lt.211 PTH E.19 VHP 5.200 DPA -61.24 RAP IDS.SZ ECC 1.4564

L-I TIN[ INJ LAT INJ LONG INJ IT ADC INJ AZNTH INJ T|ME PO CDT TIN INJ 2 LAT |NJ • LONG
9943.$$ -•8.15 95.79 IHI._ID 85.8• 24 4 31 E313.7 -28.30 85.12

4_.141 •.iS 175.81 90.65 61.77 18 E 47 3448.7 -1.54 110.18

Lql40.lS -L_.84 71.$9 99.39 88.18 1 $7 18 21M0.9 -29.78 IR.TR

4048.70 3.73 158.88 09,83 GO.3• 19 7 5E 3441.7 -.25 152.15

E_HIZ.19 -34.14 41.17 99.39 91.75 3 7 35 171•.9 -33.5£ 39.7D

3917.43 7.40 141.61 17.57 56.55 19 4l 58 3527.4 2.93 140.36
DIFFERENTIAL CGIU_CTION8 NID-COUR$£ EXECUTI_I ACCURACY ORBIT D[T[RNINATION ACCURACY

TOE 1.3155 TRA -.l_HI7 TC3-1.04_• BAU .5544 8GT 1889.S _ 13_.9 893 214.9 ST 1443.0 M 749.6 $3 1011.3

.8881 OtRA -.0435 RC$-I.04DO FAU .04Mm5 RRT .8mlIF .9T30RTF .130£ CRT .9905 CR3 -.8888 CIT -.i891

Ir_ 2.0788 FRA -.OTOI FC5-1.DQ47 BDP 7000 8_ 1571.•1_ .18L_ R13 .HSE LSA 1914.1 NSA 137.4 $$A 10.4

1.4007 BRA .05411 BC3 1.494l FDP -880 _1 25_5.1 _ 506.7 THA 3•.95 EL1 1(_S.2 EL• DR.• ALF 27.20

LAUNCH DATE SEP •5 1970

HELIOCI[NTRIC CONIC

RL IS0.03 LAL -.{30 LOL 1.51 VL 27.740 GAL

FLIGHT TIME 112.00 ARR/VAL DATE JAN 15 1071

DISTANCE 31_5.8"/'9

-8.52 AZL 8•.95 HC.A 152.01 S/4A 13•.8• [CC .19530 IN(: T.OTOO Vl L_9.DD9

lip 107.S3 LAP 3.51 LOP 155.71 VP 58.5•9 GAP 1.99 AZP 91.25 TAL •20.12 TAP 1•.13 RCA 107.14 APO 158.49 V2 35.240

ItC _4.O_ 61 51.•5 6ff -H.•S ZAL 130.18 ZAP 1n9.13 ETA 333.10 ZNE 115.90 ETE 234.81 ZAC 4•.08 ETC 230.0Q CLP-113.44
I'I.._TOCENTR I C CONIC

C3 •9.111 K 5.4tl DLA 1_.50 RAL 1_1.74 RAD 154J8.2 VI[L 12.2N PTH 2.•1 VHP 5.547 DPk -82.28 RAP 178.32 ECC 1.4909

INCH AZMTH LNCH T|iG L-I TXHE INJ LAT ZNJ _ XNJ RT A4K_ INJ AZNTH INJ TIle PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 I_ SO SO 541]12.SO -27.L_ 103.12 103.85 81.88 25 42 35 250•.$ -20.08 95.25

DO.O0 17 55 31 4188.48 -1.04 170.11 95.04 61.70 18 45 • 3588.5 -4.82 183.47

IOG.OO O 5• 57 •711.79 -_D.•I 10.90 104.12 83.35 1 19 4 2188.8 -5D.B2 7•.15

IOO.OG 18 31 I_ _7.£5 .71 153.76 94.07 60.12 19 44 23 3357.2 -3.•D 147.24

110.00 • 14 31 r_HJ41,17 -34.011 57.09 104.60 08.85 2 55 58 1887.0 -34.11 47.85

110.00 1i II 41 3149.88 4.05 143.G4 91,49 56.12 20 IG 51 3•49.8 .38 1_.85

DIFFE5U[NTIAL C_I_CTIN NID-COU_EXECUTICN ACCURACY NIT D[TERININATION ACCURACY

TD[ 1.583& TNA -.0417 TC_-I.01NI5 BAU .5714 8AT 217•.1 $CA_ 1L_90.D SG5 •35.0 ST 1875.• SO 779.5 83 1010.9

FIDE .7414 NItA .i_JS RC5 -.94•0 FAU .03430 R_T .lD.qOlitRF .•723 RTF .9571 CRT .0898 CR$ -.SO99 C$T -.9910

Ir_ •.0017 FIA .0_14 FC_-I.SD•O _ 7484 _ •Sll.7 It_5 .1914 R13 .SH_55 LSA 2100.5 NSA 158.8 iDA 8.9

ROE 1.7471 _ .04_ BC3 1.4434 FDP -770 891 _474.7 SG2 500.9 THA 29.32 ELl 1843.7 EL2 100.9 ALF _4.82

LAUNCH BATE 8EP _5 1970

t4[LIOCENTRIC CONIC

RL 150.03 LAL -.00

RP 107.$$ LAP 3.3§

RC Dt.339 GL 41.81

PLAMETOCENTIIIC CONIC

C3 38.902 VHL S.?SD

LNCH AENTH LNCH TINE

9O.OO 22 13 SO

9O.OO 1l 30 51

lOB.O• D 3 42

100.00 19 27 42

IIO.OO 1 57 25

110.OO 19 50

FLIGtIT TIN[ 114.00 ARRIVAL DATE JAN 17 1971

DISTANCE $32.091

LOL 1.51 VL 27.713 GAL -0.1J AZL 81.99 H(A

LOP 156.95 VP 58.299 GAP 2.33 AZP IT.El TAL

GP -59.78 2AL 121.94 ZAP 105.SO ET$ 329.87 ZAI[

155.23 SNA 152.58 ECC .19284 INC 4.0124 Vl 29.499

219.21 TAP 14.49 RCA 107.00 APO 158.1E V2 $S.243
112.4$ ETE 231.49 ZAC 30.15 ETC •4$.S0 CLP-I18.$D

DLA 25.45 RAL 229.29 R/d) 8388.$ MEL lt.4E1 PTH 2.24 VHP S.043 DPA -05.42 RAP 172.38 ECC 1.3415

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CAT TIN INJ 2 LAT INJ 2 LONG

3891.42 -24.70 117.1_ 101.113 75.70 23 8 42 2891.4 -24.43 100.93

4929.88 -5.55 11_.•9 101.00 82.18 19 35 2 $428.7 -9.21 159.54
• 1M9.97 -27.34 lt.N IOI.SO 77.42 O 52 _1 2350.0 -28.80 M.I4

3_45.35 -5.$3 $47.S$ IH)._ SO.25 20 31 46 3243.4 -7.09 140.93

• S_4.15 -35.|7 GG.SO $10.57 81.21 2 40 39 1904.1 -34.03 57.77
3771.97 1.88 138.97 _N_.S8 55.88 20 53 ZO 3172.0 -2.81 132.74

DIFFERENTIAL C_RECTIGN_ NID-COU_I_ EXECUTION ACCURACY

TOE 1.9204 TRA -.R_8 TC5-1.0747 BAU .5905 8AT 2574.2 MM IP_.1 893 L_4.3

.7905 lIRA .1118 •C3 -.80_0 FAU .0453$ RItT .IHJS$ RRF .8888 RTF .94•3

roD( 1.9•13 FIIA .1134 FC5-1.1889 BSP 78L_ _ _$71.2 m .20_1 R13 .9854

DOE •.OTM NA .IIN Be5 1.3425 FSP -64m SAt L_121.5 Sr_ 514.0 THA 25.55

LAUNCH DATE IM[P 25 1070 FLIGHT TIME 114.00 ARRIVAL DATE

HELIOCENTIt|C C-,(_IC DISTANCE $58.•71

RL 110.03 LAL -.00 L_ 1.51VL •7.875 GAL -8.00 AZL 80.75 •CA 158.44 SNA 132.29 ECC .19244 INC 9.2158

lip 107.57 LAP 3.57 LOP ISO._0 VII _41.m GAP 2._) AZP le.54 TAL 218.54 TAP 18.78 RCA 104|.03 APO 157.74
R( 90.114 64. 45.74 GP -t_.95 ZAL 1£5.L_ ZAP 104.55 £78 3_.11 ZAIE: 108.73 ETE 227.97 ZAC 55.85 ETC 248.41

PLA_TOCENTN I C C_ll¢

C3 37.5$5 Vt4L $.IEIJ DLA •8.67 RAL L_2.•4 RAD 8588.5 VI[L 12.SO7 PTH 2.•9 VHp 8.878 DPA -64.58 RAP 185.51

LNCH AZMTH INCH TIME L-I TIME |NJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TINE PO CAT TIN INJ 2 LAT

45.3• 19 S$ 10 3118.77 -15.7$ IS2.1_ 111.19 65.74 20 58 49 3218.8 -18.91

I_I.OO 21 15 10 $$4141.•9 -15.73 153.72 111.18 15.73 22 12 38 _H_8.• -10.09

100.00 •5 7 15 5188.$4 -I_.S1 109.58 114.10 69.79 24 0 5• •588.4 -25.05

loo.O0 SO 43 M 54410.88 -9.L_ 157.55 107.B$ 81.44 •1 44 49 3080.9 -12.97

llO.O0 I 5•41 •73S.e4 -30.1M 79._ 117.10 74.46 • 1D 45 •155.8 -32.D8

110.00 80 58 _ 3477.17 -1.74 134.0_ 103.L_ 55._S 21 39 55 SO77.2 -8.•1

DIFFENENTIAL _¢TIGN_ NID-C_8[ EXECUTI_I ACCURACY

• .$43_ TItA -._MM TC3-1.0031BAU .1053 8GT •$840.91W_ 111_.• _5 173.5

._g mA .eOSS •c5 -.9995 f_ .03758 ImT .1_77 IF .SO15 •_ ._81

t.ois4 FDA .I713 FC3 -.N14 BDP 8421 SC_ t014.3 RL_J .•081 R15 .9331
liD[ •.471)4 MA ._785 BC3 1._O12 FSP -500 _k;1 2765,8 SC_ 520.5 THA 21.47

ORBIT DETERNINATION ACCURACY

ST 1929.0 S4q 790.D $$ 1002.8

CRT .9045 CR$ -.DDDS C4T -.9924

LSA 2309.0 N3A 145.7 $4A 7.4

EL1 ZO81.D EL2 110.7 ALF 2_.13

JAN 19 1971

Vl _9.400

v2 35.229

CLP-123.54

ECC 1.8192

INJ 2 LONG

144.93

128.43

101.71

130.59

70.18
127.79

CRBIT DETERI41NATION ACCURACY

ST 2199.9 SR 754.4 98 979.9

CRT .988• CRS -.9985 CAT -.9937

LSA 2519.3 14SA 146.1SSA 4.2

EL1 2322.6 EL2 118.4 ALF 18.74

1811



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE &EP tS 1970 FLIGHT TIN( 118,DD ARRIVAL DATE JAN Zl 1171

_LICCENTRI( CONIC

RL 150.O3 LAL -.OD

RP 107.S9 LAP 3.39

RC 100.910 GL 49.99

PLANETOCENTRIC CONIC

C3 44.948 _'lL 9.707

LNCH AZMTH LNCH TIME

74.81 19 45 14

105,79 El 50 47

74.81 19 45 14

1OS.79 21 SO 47

110.00 D S1 t7

110o00 11 47 40

DISTANCE 344.41@

LOL 1.51 VL ZT.D3S GAL -7.83 AZL 79.1@ HCA 161.@3 SMA 152.0D EC¢ .19205

LOP 113.45 VP 39.231 GAP 3.03 AZP 100,28 TAL 217,3@ TAP 11.99 RCA 10@.65

GP -66.@1 ZAL 119.24 tAP 104.52 [T$ 517.42 ZA['104.@7 ETE 223.70 ZAC 36.0@

DLA 51.10 RAL 236.71 RAD @SI8.7 VEL lt.998 PTH 2.35 VHP 7,544 DPA -45.$1

L-1 TIM( INJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH |NJ TIN( PO CtT TIN

4131.E4 -16.D7 175.U 118.40 @1.83 19 54 5 $§$1.Z

3344.70 -16.05 117.38 118.39 @1.82 23 4@ 31 2744.7

4131.24 -1@.07 175.64 118.40 @1.83 19 54 § 3531.2

$344.TD -16.OS 117.38 118.39 Sl.8Z 23 46 31 2744.7

2993.59 -25.6£ 94.57 123.33 _S.56 1 41 11 2393.6

3540.35 -S.94 126.84 112.84 56.44 22 46 40 2940.4

DIFF[RENT|AL C_RECTICN8

T_ 2.6188 'IRA -.4270 TC5 -.8768 BAU ._)07

RDE .7537 RRA .31_3 RC3 -.4786 FAU .02902

FOE 1.7114 FRA .t4L_ FC3 -.$585 6SP 8855

@IX 3.O110 BItA .5374 BC3 .9989 FtP -484

MID-COURK EXECUTION ACCURACY

$GT 2786.4 _ 887.0 6G3 143.5

RRT .8_P.4 _ .95§7 RTF .9540

SCAJ nSl.5 P.25 .2159 R13 .9669

SG1 L_65,6 _ 528.3 THA 16.48

INC10.9153 Vl 29.699

APO 157,35 V2 35.2£2

ETC 243.40 CLP-129.17

RAP 139.5! E{( 1.74D3

INJ 2 LAT INJ E LONG

-19.71 111.59

-19.69 11D,31

-19.71 181.56

-19.09 11D.31

-29.56 81.63

-11.31 It0.47

ORBIT DETERMINATION ACCURACY

ST 2494.9 8R 661.7 $6 954.3

CRT .9792 CRS -.9947 CST -.9948

LSA 2745.4 MSA 150.9 $DA 5.0

EL1 2575.4 ELE 126.2 ALF 14.38

LAUNCH DATE D_P 25 1970 FLIGHT TIHE lZ0.00 ARRIVAL DATE JAN 23 1971

M(LIOCENTRIC CONIC

RL 1S0.03 LAL -.00

lip 107.61 LAP 3.39

RC 103.194 GL $4.41

PLANETOCEN111C CONIC

C$ 5?.930 VHL 7.591

LNCH AZNTH LNCH TIN(

67.43 16 20 6

11£.$7 23 46 52

97.43 19 IO 6

112.57 23 46 52

17.45 11 tO 6

11t.37 II 4iF II

DIFIIT.RENTIAL COR_CTICt_b

TDE 3.70_e TRA -.L_1_

liD( .SILO liRA .4705

IrDE 1.6107 lIRA .1141

IN)( 3. 7402 BRA • 51_5

DISTANCE 350.519

LOL 1.51 VL 27.594 GAL -7.65 AZL 76.94 NCA

114.70 VP 36.194 GAP 3.35 AZP 102.62 TAL

G_ -YO.82 ZAL 114.76 tAP 103.76 £TS 508.66 ZN£

164.81SMA

216.51 TAP

100.06 [TE

131.70 ECC .19169 1NC13.0579 Vl 29.699

21.12 RCA 106.45 AF_ 156.94 VZ 35.215

217.66 ZAC 27.63 ETC 238.59 CLP-136.39

DLA 35.6£ RAL 236.84 RAD 6569.0 VEL 13.379 PTH 2.45 VHP 6.807 DPA -65.91 RAP 145.82 ECC 1.9464

L-I T|NE |NJ LAT |NJ _ |NJ RT AJ_ |NJ AZNTH INJ TIN( PO ¢8T TIN INJ t LAT INJ t LONG

4520.16 -15.44 166.94 127.19 57.49 19 32 6 3720.3 -19.61 183.22

3678.94 -15.42 111.89 127.16 57.49 24 43 51 2678.9 -19.60 105.15

43£0.£6 -15._ 169.94 1£7.19 57.46 16 3£ 4 37£0.3 -19.41 183.EZ

3£76.88 -15.42 111.89 1£7.18 57.49 24 43 31 2678.9 -19.60 105.15

43£0.26 -15.44 169.94 1£7.19 57.46 16 52 O 5720.3 -19.61 185.62

3£76.11 -15.4£ 111.89 1£7.16 57.46 24 43 31 2978.9 -19.60 105.15

MID-COURK EXECUTIGN ACCURACY ORBIT DETERMINATION ACCWACY

TC3 -.1_05 BAU .5707 SGT L_92.6 _ 7_3.6 603 115.4 ST 2790.1 @R 415.4 93 927._

RC3 -.2190 FAU .D£107 RRT .1_189 _ ._5@ RTF .9619 CRT .9413 CRs -.9678 CST -.9960

FC5 -.3114 61M e 9279 _ _061.5 R23 .21¢K) R13 .9688 LSA 2970.9 MSA 150.9 SSA 3.6

BC3 .7490 FliP -393 SGX 3034.2 602 536.1 THA 9.62 EL1 2823.A ELI 138.9 ALF 7.98

LAUI4£H DATE SEP 15 1370 FLI;HT TIN( 122.00 ARRIVAL DATE JAN 25 1971

HELI_ENTRIC CONIC

RL 150.O3 LAL -.DG

RP ID?.G4 LAP 3.39

RC 103.402 GL 58.63

PLANETOCENTRIC CONIC

C3 81.486 VI'tL 9.027

Lt6CH AZMTH LNCH TIN(

ll.O9 18 12 19

117.91 D 40 19

9t.09 1O 12 10

117.11 D 40 19

66.06 10 12 19

117.11 D 40 ID

DIFFIE:RENTIAL CaIR£CTION$

TO( 4.7919 TRA .1539

RD_ -.14ll RIIA .lOtS

FDE 1.5357 IrRA ._23

BID( 4.7976 BRA .6204

DISTANCE 351.566

LOt. 1.51VL 17.550 ;AL -T.45 AZL 73.56 _A 167.95 SNA 131.38 ECC .19132 INC16.4423 vl 26.499

LOP 169.94 VP 38.155 GAP 5.D6 AZP 104.10 TAL 215.19 TAP 23.14 RCA 1D6.25 kPO 156.52 VZ 35.2D7

6P -T5.54 ZAL 109.96 tAP 102.26 ET3 29@.03 ZAE 94.66 ETE 207.66 ZAC 22.30 ETC 2_9.63 CLP-146.ZZ

DLA 38.63 RAL |44,82 RAD 6509.$ V_L 14.242 PTH 2.59 VHP 10.767 DPA -65.12 RAP 133.09 ECC 2.3411

L-I TIM( INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ Z LONG

4463.50 -13.37 201.76 137.72 53.09 19 17 3 5665.3 -18.08 195.46

32TD.95 -13.3D 110,5D 137.71 53.09 1 54 59 2679.6 -1D.07 1_.20

4463.50 -13.37 201.76 137.72 53.09 19 27 3 3883.5 -18.08 195.49

3t70.93 -13.36 110.50 137.71 53.09 I 54 59 2D79.9 -18.07 104.20

4463.50 -13.37 201.76 137.72 53.09 19 27 3 3883.5 -18.08 165,49

$£79.13 -13.36 110.50 137.71 55,09 I 34 $9 2679.9 -18.D7 104.20

MID-COURSE EXECUTION ACCURACY OR@IT DETERMINATION ACCURA(Y

TC3 -.4538 BAU .5081 _T 3152.2 6GR 555.7 605 90.4 ST 5041.6 SR 214.6 SS 910.1

RC3 -.1077 FAU .01351 RRT -.1410 RRF .0471RTF .9736 CRT -.7094 CRS .0559 CST -.0973

F£3 -.1435 BtP 9¢1.90 _ 3200.6 R23 -.2106 R13 -.9727 LSA 3177.8 NSA 164.9 3SA 2.8

BC5 .4664 FSP -310 SG1 3153.2 602 550.0 THA 176.53 ELI 3045.4 ELI 151.1 ALF 177.13

LAUNCH DATE KP tS 1970 FLIGHT Till( 124.00 ARRIVAL DATE JAN 27 1971

I_LI,O(:£NTRIC CONIC DISTANCE 3G2.SLPO

EL 130.D3 LAL -.00 LOL 1.51VL 27.505 GAL -7.22 AZL 67.87 HCA 171.02 SNA 131.0G ECC .19086 1NC22.1271 Vl 29.699

RP 107.96 LAP 5.57 LOP 173.16 VP 38.115 GAP 5.93 AZP 111.88 TAL 213.98 TAP 25.00 RCA 106.05 A_ 156.08 V2 35.198

RC 107.793 GI. 88.12 GP -79._7 ZAL 104.66 ZAP 100.00 ET$ £71.56 ZAE 67.90 ETE 165.73 ZAC 15.63 ETC 211.63 CLP-175.67

PLANET(X:ENTRIC CONIC

C3 133.944 _ 11.574 DLA 41.32 RAL 250.65 RAD 65_0.4 V_L 15.978 PTH 2.62 VHP 14.141 DPA -62.15 RAP 119.54 (CC 3.t047

LNCH AZNTH LN(H TINE L-I T|14_ INJ LAT INJ _ |NJ RT A_C |NJ AZNTH INJ TINE PO C$T TIN INJ Z LAT ZNJ £ LON;

59.54 lO 20 1i 4133.£6 -9.51 211.31 149.88 49.60 19 37 29 4035.3 -14.03 205.44

121.44 I 20 19 $336.90 -6.50 112.34 149.87 46.1R) 2 16 8 2738.9 -14.62 104.47

50.30 |l _0 13 441_$.£6 -9.51 £11.31 141.88 49._0 19 37 29 4033.3 -I4.63 205.44

121.44 I _0 1tl 5586.@O -6.50 112._J 149.87 49._0 2 16 8 2736.9 -14.62 106.47

30.50 16 _0 11 4_33.26 -9.51 211.31 149.86 46.60 16 37 29 4053.3 -14.63 Z05.44

1£1.44 1 L_D N $336.1K) -6.50 112.54 _46o67 49.&0 2 16 6 2736.6 -14.DE 104.47

DIFFERENTIAL C.GIW_CTION6 MXD-C_URI_[ EXECUTION ACCURACY ORBIT DET_tNINATION ACCURACY

TI_ S.I_MM TRA .1144 TC$ -.1646 BAU .$511 8GT 5007.0 VAI 1359.8 SG_ 70,1 ST 2917.9 SR 1327.0 SS 634.9

R_(-£.6740 MA .4715 RC$ .0OI2 FAU .I)(3569 RRT -.6974 RRF -.6576 RTF .9909 CRT -.9611 CRS .9845 CST -.9991

FD_ 1.5571 FRA .401t FC3 -.0361 B_P 100_6 8GB 3500.2 R_ -.1673 R13 -.9801 LSA 3554.6 NSA 171.5 3SA 1.9

DO( D.4610 MA 1.0414 6C3 .164@ F@P -240 SG1 _253,2 $02 554.5 THA 157.21 EL1 3_01.4 (L2 161.3 ALF 155.67

1812



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATE 5EP !$ 1970 FLIGHT TII4[ lZI.O0 ARRIVAL DATE JAN £D 1971

HELIOCENTRIC CONIC D|$TANC( 318.17§

RL 1SO.D5 LAL -.00 LOt. 1.51 VL 87.459 GAL -5.95 AZL H.I] HCA 175.92 $14A

RP lOT.9D LAP 5.$4 LOP 175.45 VP 5•.075 GAP 4.15 AZP IZ5.tl TAL tlE.II TAP
RC 110.046 GL 15.46 GP -7D.IE ZAL 99.74 ZAP 97.11 ET| |27.$0 ZAE 78.85 IT[

PLAN_TOCENTRIC CONIC

C$ 800.895 VHL 1t.?$0 DLA 40.88 RAL EST.RI RAD 6571.1 V[L Lq).DS5 PTN 5.14 VHP

LNCH AZNTH LNCH TII4E L-I TIN( INJ LAT INJ LONG INJ liT A$C |NJ AZNTH
59.11) 16 51 15 4745.19 -4.£9 EI6.16 SU.IT 49.51

180.81 1 45 55 3445.16 -4.t7 118.54. lU.96 49.30

Sl.lJ 18 51 15 4748.19 -4.29 216.18 151.97 49.51

11Q.81 I 45 55 5484.15 -4.Z7 118.$4 IU.14J 49.30

59.19 18 $1 15 4Y4E.19 -4.L_ £16.1D 151.97 49.31
lt0.01 I 45 55 5465.18 -4.2? 116.$4 l_t.IHI 49.50

OIFFEI_NTIAL CCIIIECTIONS NID-COUINE EXECUTION ACCUIACY

SDT 11;44.9 _ 1903.6 IG5 _i.E
RRT -.9347 lid r -.I745 RTF .Rl_4

848 5347.0 _ -.1534 1113 -.IMJN

84;1 5_06.4 IGZ 519.8 THA 118.94

TDE 4.11HI0 TRA 1.1Nil? TC5 -.0040 BAU .2705

RDE-O._tS5 RRA-l.1470 RC5 -.OT4E FAU-.O041_

FD[ 1.7427 FRA .5601 FC5 .0149 _ lOIN

DOE 9.1235 BRA t.110_ K5 .0_44 FSP -187

lS0.75 ECC .19009 INC$5.STEE Vl £9.499

L_.52 RCA 105.88 APO 1S5.50 V2 $5.129
145.87 ZAC 7.04 ETC 125o87 CLP 124.44

Lq).8•8 DPA -55.11 RAP 107.50 ECC 5.4224

INJ TIN( PO CST TIN INJ 2 LAT INJ E LONG

• 0 |O 18 4142.5. -D.47 210.44

2 45 58 5.RII5.5. -9.45 112.41

20 10 15 4142.5. -9.47 210.44

2 45 38 PJl_.5* -D.45 112.O1
20 10 15 4142.2 -9.47 210.44

2 45 50 5.N5.5. -D.45 112.O1

ORBIT DET[RNINATION ACCURACY

ST 1450.D M 2050.4 $4 1084.Z
CRT -.99L_ CR2 .D975 C6T -.9989

LSA 3575.8 _ 163.5 $SA 1.7

EL1 3157.4 EL2 155.5 ALF 114.97

LAUNCH DATE _ 25 1DTO FLIGHT TIN( 128.00 ARRIVAL DATE JAN 51 1971

HELICX:ENTRIC C_NIC DIETANG[ 573.51_5

RL 150.O3 LAL -.00 LOt. 1.51 VL 5'7.411 GAL -6.55 AZL 25..19 i4CA 178.21 SRA

RIP 107.71 LAP $.=ND LOP 171.17 VP 38.030 GAP 4.18 AZP 1SO.TI TAL 210.79 TAP

RC 111._4 GL 55.04 GP -t_.4S ZAL 95.1_ ZAP 94.N ETS 194.84 ZN( $0.65 ETE
PLAN[T(X:ENTR I C C_NIC

C5 IM1.O.55 VICL 21).011 DLA 31.75 _ L_4.67 ILDD 657t.8 _L 31.051 PTH 5.47 VI4P

iJDCH AZNTH LNCH TINE L-I TIN( INJ I-AT INJ _ INJ RT ADIC INJ AZNTH

75.05 IN) 47 16 4571.90 -.09 199.57 174.74 58.27

104.05 O 45 sm 3110.11 -.N 144.00 174.75 58.27

75.05 RO 47 16 4571.90 -.09 199.57 174.74 58.27
104.95 O 45 lm _MI_.N -.04 144.00 174.73 58.27

110.00 • 55 I_ $417.70 -11.49 120.L_I l$1.RO 57.58

110.00 I_J N IM 4real.tO 11.52 152.29 157.57 57.53

DIFlrI[]IENTIA&. C.,_llir_TIN NID-COIJIItEE EmrCUTION ACCURACY

TD[-1.RSN TNA 1.•478 TC3 -.0455 liAU £.2551 8GT $07.4 8CAI 50110.5 SO5 49.5

iilD-S_I.4L_HI RRA-4.•DR_ RC5 -.llrJ4 FAU-.03470 RRT .4445 _ -.9041 RTF -.5595

IrD( •.$701 _ 5.1159 FC:l .0_86 BEP 9781 _ 5154.1 _ -.01_5 R15 -.8948

_15._15 _ 5.•t_7 K_; ._i Flip -185 _1 5110.5 _ 524.5 THA 85.05

130.40 ECC .1t818 INC60.8129 Vl Z9.499

5.7.00 RCA 105.84 APO 154.05 VZ 55.179

115.95 ZAC 15.84 ETC 5.7Q.44 CLP _.10

34.715 DPA -39.00RAP _.02 ECC14.0512

INJ TIN( _ CST TIN INJ 2 LAT INJ 2 LONG

L_ 5 5.0 3971.9 -4.29 195.17

I 49 1 _21.0 -4.27 137.60

22 _ 20 3971.$ -4.29 195.17

1 49 1 5221.0 -4.27 137.$D

3 52 _ 2817.7 -15.69 115.07

24 45 5*7 _I125.5. 8.94 145.02

ORBIT DETERNINATION ACCURACY
ST 577.5* _ 2175.7 SS 1505.0

CRT .R054 CRS .9994 C$T .81)02
LSA 5N$.7 145A 168.1 $5A 1.7

EL1 5*895.5 ELS* 158.9 ALF 02.70

LAUNCH DATE W[P 25 1970 FLIGHT TIN( 150.00 ARRIVAL DATE FEB B 1471

HELIC_ENTRIC CONIC

RL 150.05 LAL -.00

RP 107.75 LAP 5.26

ItC 114.59tl) GL -52._

PLAN(TOCENTRIC CONIC

C5 15J5.11R VHL 51.548

L_ AZNTH L_H TIN(

14.71 4 2R 14

165.25 15 55* 45

15.71 4 !11 14

115.59 15 tt 45

15.71 4 _1) 14

153.tD 15 I_ 45

DIFFTJtENTIAL CGRRECTIONI

TO( 5.4NI TllA .ITS? TO5 -.NIl OAU e.SDit

RD-14.10_6 RRA .7_41_ RC5 .1161 FAU-.04251
FOE-I.RTSO FRA .SIN9 FC$ .0570 B|P 9_04

B0115.1238 BRA .01_5. BC5 .5.159 FSP -159

DISTANCE 503.847

LO_ 1.51 VL E7.555 GAL "7.15 AZL 111.11 HCA 103.54 5MA

LOP 105..10 VP 57.605 GAP 5.87 AZP _5.15 TAL EIE._E TAP
GP 58.75 ZAL $5.54 ZAP $5.00 ET5 l??.$E ZAE 83.01 ET[

150.06 ECC .19723 1NCI1.$155 Vl 29.499

55.75 RCA 104.41APO 155.71 V2 35.145

5*57.49 ZAC 155.07 ETC E72.74 CLP 99.45

DLA -75.34 RAL ESE.tl RAD 4575.0 VEL $5.415 PTH

L-I TIN( INJ LAT

2451.45 -.59

149.01 -.55
2451.45 -,59

IHiD.91 -.SD

• 451.45 -.59
159.91 -.$6

3.50 YHP 40.$50 DPA $2.81 RAP 15.0.50 ECC17.5700

INJ LONG |NJ 57 ASC INJ AZMTH INJ TIN( PO C$T TIN INJ 5* LAT INJ R LONG

81.E1 11_.55 165.55 5 10 4 1851.4 7.55 ?$.SR

284.86 141.57 165.35 15 55 55 89.9 7.35 5.85.25

81.E1 11_.55 165.53 5 10 6 1851.4 7.35 79.59

5*84.86 11_.57 185.55 15 55 53 $9.$ 7.55 E03.25

81.21 11_.55 165.53 5 10 4 1051.4 7.35 79.59

284.N 188.57 165.33 15 55 55 D9.9 7.35 265.25

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S4;T 1109.9 SCAt 2889.5 SO5 51.9 ST S_8.2 M 2554.4 S$ 1915.1

RRT -.0777 _ .9909 RTF -.8_2 CRT -.9055. CRS-I._ CST .9841

SCA! 3124.9 R_J -.0909 R15 .9951 LSA 5_50.0 14_A 1_6.1 $$A 2.5

$41 5078.7 SG_ 555.E THA 110.52 ELI 5*748.0 ELS* 15R.$ ALF 111.04

LAUNCH DATE 8(P 55 1•70 FLIGHT TIN( 132.00 ARRIVAL DATE FEB 4 1971

HIELIOCENT_ I C CGNIC

Rt. 150.05 LAL -.00 LOL 1.51 VL 5.7.314 GAL

RP 107.711 LAP 5.2D L.GP 1N.14 VP 57.1M0 GAP

RC 110.871 CA. -4_.N GP 75.45 ZAL _.00 ZAP
PLANETOCENTR 1C CONIC

C5 $00.147 VHL 17.556

LNQ4 _ L.NCH TIN(
9.N 0 29 49

170.14 11 SO •1

9.1_ O 19 49

170.14 11 SO 21

9.O4 08949

170.14 11 SO •1

Di FFER[NT IAL CCi_C T ION8

T1D_-S.IH_ TIL4 0.01_5 TC5 -.0114 8AU .4N7

II10(-$.1_15 RILD-1.SSS7 RC5 .I006 FAU-.O0_II

FD•-1.444• FRA -.2_1'5 FC5 .0015 _ 11507

810( $.55_ mIRA 1.3157 BC5 .101 p F_ -150

DISTANCE _180.554

-4.75 _L 1_4._0 HCA 185.65. SNA

5.83 AZP 55.42 TAL E10.5.7 TAP

94_.91 (TS 151.70 ZAE 05.55 ETE

129.72 ECC .19476 INC54.7044 Vl _9.690

55.$9 RCA 104.45 APO 154.08 V2 55.158

235*.46 ZAC 154.43 ETC 5*58.59 CLP 15.0.00

DLA -61.33 PAL 155.45 RAD 1571.7 V(L L_0.559 PTH

L-I TIN( INJ LAT

2567.76 5. I)1

5854.12 5.91
L_I7.75 5.91

51Sd. 12 S. 91

21_47.76 5.91

50_4.12 5.91

3,17 VHP L_.773 DPA 74.64 RAP 5*43.29 ECC 5.9453

INJ _ |NJ RT A$C INJ AZNTH INJ TIN( PO C$T TIN INJ 2 LAT INJ 2 LONG

05.1_J 104.71 171.L_ 1 9 17 1767.8 15.$2 O5.12

256.80 104.74 171.29 15 5*7 55 55.54.1 13.82 657.90

05.25 104.71 171.5.9 1 8 lY 1757.e 13.$5. 83.12

256.80 104.74 171.29 15 27 55 55.54.1 15.02 257._8

84._ 104.71 171.5.9 1 9 17 1757.8 15.05. 45.12

5.58.10 104.74 171.L_ 15 27 55 55.54.1 15.82 257.90

NID-C, OUiU_[XECUTIGN ACCURACT ORBIT D[TERNINATION ACCURACY
SOT _IO.tS_R _557.£ I45 81.0 ST N5..8 M 1_$1.7 $8 907.9

RRT .7449nRF ._R_ .l_S7 CRT .9474 _$ -._ C$T -.9705
8C,8 54J21.SR_5 -.1133 R15 .NSI LSA 2520.1MSA 210.5 SSA 1.B

_1 55_5.5 _ _9.7 THA 81.75 EL1 2519.0 ELS* _.O ALF 74.16



JPL TM 33-99 EARTH--VENUS TRAJECTORJES (VOL 5, 1970)

LAUNCH DATE &(P ES 1970

HELIOCENTRIC CONIC

RL 150.03 LAL -.00

RP lOT.DR LAP 3.15

RC 119.158 GL -88.D1

PLANETOCENT2 IC CONIC

C$ tED.lID VttL 11.821

LNCH AZMTH LNCH TII_
14.21 28 58 56

1lS.?8 11 O 18

14.21 23 52 16

18S.79 11 O 18
14.81 23 St

1SS.7D 11 D 18

FLIGHT TIME 134.00 ARRIVAL DATE FEB I ll71

DIITANCE 394.1_

LOt. 1.51 VL R7.885 GAL -t.4l AZL 111.71 HCA lll.4S GHA ln.$7 ECC .18411 INCII.T7D4 Vl El.liD

LOP 189.37 VP $7.193 GAP S,80 AZP U.44 TAL 101.73 TAP $7.11 RCA 104.14 APO 184.4D V£ 39.147

GP 78.01ZAL 105.08 ZAP 105.10 [T8 91.S8 ZA[ 14.it ET[ 173.84 ZAC 141.20 ETC 221.10 CLP 173.48

DLA -77.52 RAL 10§.83 RAD IS?O.4 VEL SS.781 PTH l.lO VHP 15.108 DPA- 83.02 RAP 245.81ECC 5.1021

L-| TIN[ INJ LAT ZNJ LONG |NJ RT ASC |NJ AZNTH INJ TIN[ PO CDT TIN |NJ 2 LAT INJ E LONG

llll.il 14,70 71.97 II.il 117.01 E4 30 4 18£8.8 2E.48 72.41

S71l.S! 14.70 lSt.OS I1,10 117.09 11 51 44 5118.5 22.49 £57.14

2118.61 14.70 79.97 91,19 117.09 24 30 4 llEl.i 22.48 78.45

|?t8,S1 14.70 151.Oi ti,80 117.09 12 38 44 51t8.5 2E.49 257.54
lltl.II 14.70 78.17 IS,ll 117,0t 24 30 4 1128.8 22,48 78.41

STtl.S1 14.70 258.08 11.80 117.01 12 35 44 5128.5 tt.49 257.54

DIFFERENTIAL CalIRI[CTICH$

TD(-3.OSS2 TRA-1.Dt74 TC3 -.1147 BAU .3Lq_i

-.1D48 HA -.ST31RC3 -.0_04 FAU .D1092

-.8130 FRA -.3tOT FC3 -.0737 BRP 11290

IN)E 3.OST1 liRA 1.4454 8C3 .18?D FSP -238

NID-CO_IliI[[XECUT|ON.A¢CUmACY 0RBITD[TERI¢INAT|ONACCURACY
86T_'*.' m 1_.5 863 75.8 8T "O5.7 " '0'.1 88 8".2
" ."0' W .*57* tT'* .'22 CtT .825* C" -."" C'T -.'9

.,*.D m -..1, R13 ... .A l,,O.* _A .3.3 .A 1.8
861.0,._ _ 52,.2 _A 18.71 _1 1824.1EL2 3.., ,L_ D28

LAUNCH DATE KF 25 1970 FLIGHT TIN[ 131.00 ARRIVAL DATE FEB 8 1971

HtL|OCENTRIC CONIC

RL 130.03 LAL -.00

RP 107.84 LAP 8.D5

RC 121.408 GL -5I.DO

PLAN[TOCENTmlC CONIC

C3 71.044 _ 8.429

LNCH AZNTH INCH TIN(
11.19 O 34 1

181.31 11 19 24
18.89 O _| 1

161.31 11 19 14

18.88 0 34 1

111.81 1111 14

DIFFEI_NTIAL C(llECTIGNI

TB_-t.5Ot4 TllA-I._ISI TC3 -.IO41 9AU .§718

• ill4 lIRA -,OLr_l RC8 .0770 FALl .0_[_05

FOE -.9909 IrRA -.3855 FC8 -.P_143 88/I 11950

BID( £.8373 BRA 1.3954 BC3 .Q094 FIP -314

DISTANCE 400,00_

LCL 1.51 VL 27.213 GAL -I.14 AZL 105.47 HCA 191.48 SNA 129.01 ECC

LOP 1_.80 VP 37.1M, I GAP I.CL5 AZP 74.81 TAL 207.30 TAP 36.79 RCA

641 70.25 ZAb 101.19 ZAP 109.11 ET8 11.10 ZNE 101.52 ETE 151.21 ZAC

• 19402 1NC15.4714 Vl 29,899

103.99 APO 154.08 V2 35.136

181.52 ETC _2,76 CLP-184.27

DLA -75.11 RN. Ill.IS RkO 15fl.4 V(L 15.871 PTH

L-I T|NE INJ LAT

ZO98.$8 _.73

5¢1407.18 R. 73
801_.¢Mm 1_.73

$eo7.18 I_.1_

Lq)9_. $4 1_.73

550T. 18 _. 73

2.53 VHP 11.473 DPA 54.22 RAP 244.87 ECC 2.1892

INJ LONG lNJ RT AI_ INJ AZNTH INJ TIN[ PO CST TIN [NJ 2 LAT INJ 2 LOeIG
74.52 95.19 112.19 1 8 $4 1482.7 30.32 72.11

2Sl.O7 85.21 11£.19 12 52 51 5007.2 50.32 255.88

74.52 95,19 112.19 1 I $4 1492.7 30.32 72.11

258.07 IS.21 182.19 12 52 51 S007.2 30.32 255.88

74.52 H.19 112.19 1 8 54 1492.7 30.32 78.11

258.07 95,£1 112.18 12 52 51 S007.2 _0.32 255.D8

N|D-COt_$1[ [XI[CUTZON ACCURACY CRt|T DETERNINAT|ON ACCURACY

8IT 5842.7 8DR _HI.5 I85 97.8 ST 1870.8 88 551.9 88 708.8

RRT -.4042 W -.Slim RTF .9756 CRT -.8494 CflS .9298 CST -.9840

_114.7 R_l .£050 813 -.9753 LSA 2145.5 NSA 299.1SSA E.D

881 5849.7 IG_ 520.0 THA 176.51 EL1 2027.0 EL£ 283.0 ALF 164.35

LAUNCH DATE $[P IS 1970

H(LIO(ENTRIC CONIC

8L 1§0.05 LAL -.DO

RP 107.89 LAP t.li

R¢ 1R$.880 GL -54.3D

PLAN[TOCENTRIC CONIC

C3 4D.317 VHL 8.1_

LNCH AZNTH LNCH TIM(

£3.1E I 17 11

158.88 11 43 58

t8.1t I 17 11

158.88 11 43 54

23.12 I 17 11

158.98 11 43 $4

FLIGHT T|N[ i38.00 ARRIVAL DATE FEB 10 1971

DISTANCE 405.888

LOt. 1.51 VL ET.IGE GAL -5.87 AZL 101.80 HCA 194.41 SNA 128.47 ECC .1941D INCIl.DO35 Vl _i.89i

LOP 195.83 VP 37.799 GAP 4.27 AZP 78.57 TAL 205.89 TAP 40.50 RCA 103.49 APO 153.8D VZ 35.1_4

GP 63.84 ZAL 108.45 ZAP 114.57 [TD 80.88 ZAE 101.77 ETE 144.05 ZAC 156.51 ETC £33.47 CLP-lS9.59

DLA -49.77 RAL 200.78 RAD l|lt.T Vl[L 12.949 PTH 2.3D VHP 9.488 DPA 4_.75 RAP 243.78 ECC 1.7623

L-1 TIN[ INJ LAT |NJ LONG ZNJ RT ASC INJ AZNTH |NJ TIM( PO C$T T|N INJ 2 LAT |NJ E LONG

1977.31 Rt.78 I_.O7 99.08 15D.77 1 50 8 1377.3 36.07 64.59

5515.$R 28.79 258.19 99.09 158.77 15 15 50 4915.3 3D.08 25£.78

1877.31 tl.78 68.07 99.08 158.77 1 50 8 1377.3 36.07 44.58

5513.5R 28.79 258.18 99.09 15_.77 13 15 $0 4913.3 34.08 _98.71

197T.$1 28.78 14.07 99.0t ISG.77 I 50 8 1377.3 38.07 64.59

5515.32 28.79 251.19 _R.09 154.77 13 15 50 4913._ 34.08 852.7_

DIFFERENTIAL CORRECTIONS

TDE-E.2888 TRA-l.2491 TC3-1.1108 BAU .7021

Rf_ .li31 RRA .0t39 RC_ .t278 F&U .02738

FDE-I.0877 FRA -.830S FC8 -.5151 Blip 12588

802 2.4512 ,IRA 1.2524 Be3 1.1339 FSP -397

NID-COURD_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8IT 5910.2 _A_ 817.5 $83 121.5 3T 2140.2 .R q31.0 SD 778.3

RRT -.71_0 _ -.9121RTF .9404 CRT -.9370 CRS .9849 CST -.9833
81t_.t P_3 .2385 fl15 -.9_58 LSA 2376.3 I_A 2_.0 SSA 3.4

SG1 5_4_3.0 _ 50_.8 THA 170.56 EL1 2248.5 ELE 243.1 ALF 161.04

LAUNCH DATE KP 25 1970 FLIGHT TIME 140.00 ARRIVAL DATE FEB 12 1971

H(LIOC[NTRIC C_41C

RL lSD.03 LAL -.00
RP lOT,93 LAP 2.11

IK Ill.lit _1. -49.10

PLAI_TOCF.JCTII I C CONIC

CS $3.584 VHL 3.783

LNCH AZNTH LNCH TIN[

87.48 1 57 IO

132.52 12 4 43

27.40 I 57 10

132.52 12 4 45
27.48 1 57 10

182.$2 it 4 43

DISTANCE 411.797
LOL 1.51 VL 87.110 GAL -5.59 AZL 99.41 HCA 197.76 Sl4A 128.33 ECC .19451 INC 9.4107 Vl 29.898

LOP 11)9.05 VP 37.750 GAP D.52 AZP 81.03 TAL 204.48 TAP 42.24 RCA 103.37 APO 133.29 V2 35.11£

GP 57.$3 ZAL 111.81 ZAP 118.35 [T$ 57.75 ZA( 111.10 [TE 145.41 ZAC 154.36 [TC 241._2 CLP-158.84

DLA -44.03 RkL 198._1 I_0 i5i_.3 V(L 12.447 PTH 2.25 _14p 8.302 DPA 40.18

L-I TIN[ INJ LAT INJ L_NG INJ RT ASC IHJ AZNTH |NJ TIME PO C$T TIM

1141.71 32.84 11.01 101.$9 151.08 2 28 53 1R$£.8

$445.39 _t.14 258.89 101.71 151.08 13 35 28 4845.4

1111.71 52.84 11.01 101.19 151.08 2 28 33 1282.D

5445.88 32.84 25_.tR 101.71 151.08 13 35 26 4845.4
1842.78 3t.M II.O_ 101.08 151.08 2 28 33 1282.8

5445.39 $t.14 253.$9 101.71 151.08 13 35 28 484.5.4

DIFFENENTIAL CGNN_CTIGN$
TOE-t.i144 TItA-l.llDO TC3-1.1454 BAt) .7729

liD[ .77JIHI _ .0tl4 RC3 .8t44 FALl .03378

FD(-I.lt$5 FRA *.tlMI FC$ -.8715 BRP 12735
2.£T23 BRA i.18D_ BC8 1.7224 FIP -474

RAP 243.08 ECC 1.5524

INJ E LAT INJ 2 LONG

39.74 _.45

39.75 248.28

39.74 58.45

39.75 249.28

39.74 54.45
39.75 £49.28

ORBIT DETERNIHATION ACCURACY

ST L_$2.D SR 775.0 SS 818.0

CRT -.9574 CR$ .9937 CST -.9836

LSA 2320.5 MSA 242.1 SSA 4.4

ELI 2387.7 ELE 212.0 ALF 161.79

NID-C.A3UIRS[ EXECUTION ACCURACY

8GT _.5 8DR JG5.2 883 t44.4

RRT -.$414 RRI r -.DIED RTF .9505

SGB 4089.3 R23 .t118 R13 -.9568

861 4051.3 882 4?9.4 THA 169.08
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE $EP 28 1970 FLIGHT TIM( 142.00 ARRIVAL DATE FEB 14 1lll

ICELIOCENTRIC CONIC DIITkNCE 417.710

RL 150.03 LAL -.DO LOt. 1.51 VL IT.Oil GAL -5.31 AZL 87.72 HCA Z00.93 SNA

RP 107.97 LAP E.7S LOP 201.27 VP 37.701 GAP 1.77 AZP _.Ti TAL 8O3.OS TAP

RC IIR.130 Gb -45.CNS GP §Z.41 ZAL 115.15 ZAP 183.04 ET8 SS.OI ZAE 114.55 ETE
PLANETQCENTDIC CONIC

C3 ll. SS9 VHL 5.118 DLA -1_.45 RAL 81S.01 RAD lSM.I VEL 18.146 PTH Z.18 VHP

LNCH AZNTH LNCH TINE L-I TIN[ INJ LAT

31.89 • 33 87 1104.11 3|.El

148.31 13 81 81 S81Ml.71 38.21

51.li • $3 17 1104.14 38.8D

140.31 It 11 81 SIN.71 3§.21|

31.ll • 13 17 1104.•1 3S.tl

14t.$1 11 11 II S811.Tl 38.28
DIFFERENTIAL CCmR[CTIGN•

TDE-1.0710 TRA-1 ._ TC_-I.LqNIO BAU .1111
ROE .8714 _ .OIL_ IK3 .4?84 FAU .ONto•

FOE-I.1140 FRA -.2488 FC3-1.8801 BRP 13004

10[ t.OIII IRA 1 .Dee9 K3 t.8_1 FOP -S3O

LAUN(H DATE 8[P 28 1970

14ELIOCENTR 1C CONIC

RL 180.O5 LAL -.00 LOL 1.51 VL LPT.007 GAL

RP 18.O1 LAP 1.14 LGP 105.49 VII 37.83 GAP

117.98 E¢C .18497 INC 7.7£lR V1 3R.688

43.98 RCA 103.03 APO 18E.95 V• 39.0t8

148.40 ZAC 150.08 (TC 343.34 CLP-lSl.Z4

T.5SO DPA 34.30 RAP 342.79 ECC 1.4305

|NJ LONG INJ RT AK INJ AZNTH INJ TIN[ PO CDT TIN INJ Z LAT INJ Z LONG
S3.94 103.39 145.4D 3 3 32 1204.7 41.73 48.28

151.38 103.3t 145,40 13 $1EO 4798.7 41.75 345.81

S8.1M 103.38 145.49 3 3 32 1L_1.7 41.73 48.£9

ISI.58 103.36 145.49 13 S1 00 4798.7 41.73 •iS.IS

S3.94 105.3S 148.40 3 3 32 1L_4.7 41.73 48.39

2Sl.Stl 103.33 145.49 13 31EO 4798.7 41.75 345.81

NID-COtJmiE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4074.088 MM.9 803 l_l.S ST 2337.1M 753.8 SS 823.?

lit -._lmF -._S RTF .94_9 CRT -.IHSS£ CltS .9914 CST -.9033

41T4.Si_3 .L_rl_ R13 -.9490 LSA 2380.2 14SA Z2S.2 SSA 5.5

84;1 4149.7 8Ge 454.1THA 1|H|.03 EL1 ?_48.3 EL• 188.1ALF 183.Sl

FLIGHT TII_ 144.00 ARRIVAL DATE FEB 18 1071

DI•TANCE 423. 735

-S.O0 AZL N.44 HCA 204.12 SNA

7.00 AZP 84.10 TAL 201.50 TAP

127.J3 ECC .19535 INC 8.4J35 V1 19.800

48._ RCA 10_.70 APO 152.57 V2 35.086
RC 130.397 GL -40.87 641 47.65 ZAL 115.TT ZAP U_.07 [T8 $4.33 ZNE 117.50 ETE

PLANETOCIg_Ilt 1C CCNIC

C• tl.4L_ VHL 4.11t DLA -$8.£1 RAL I_1.07 RAD 1517.9 VEL 11.980 PTH 2.13 VHP

LNCH AZMTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ liT ARC INJ AZMTH

• •.54 • 7 13 1T_J.•S _•.M1 47.18 104.78 140.37

144.44 12 351¢i $817.13 _H_.¢l_ £48.47 104.80 140.37

• 3.3• • 7 13 11r_1.83 _41.ll 47.18 104.78 140.37

144._ 18 35 88 3_HI7.13 _.lM_ 143.47 104.80 140.37

• 3.38 • 7 13 1TII.83 _HI.81 47.58 104.73 14D.37

144.44 1• 39• II 1817.13 84.•_ 248.47 104.110 140.87

DI_IAL C_NIECTIGI_ NID-COURD_ EXECUTION ACCURACT

8GT 14_•.8 _ 1010.5 803 152.•

lit -.I_81WF -.9044 RTF ._435

864 1784.1 _ .I_S_ R18 -.8373

14;1 1441.1 80_ 1000.0 THA 171.87

TD_ -.3881 _ .1008 TC$-1.0810 BAU .8113

IrD[ -.1808 FRA .11_0 FC8 -.0101 BDP 1340_

liD( .3833 BRA .4112 BC8 1.0eee Flip 1_•1

147.94 ZAC 144.13 ETC _40.30 CLP-153.26

7.074 DPA 29.12 RAP _42.93 ECC 1.3323

INJ TII4[ PO CDT TIM INJ 2 LAT INJ • LONG

8 341 11 1138.7 42.3• 40.•0

14 S 23 4737.1 42.59 242.93

8 5• 11 1188.7 42.58 40._8

14 3 rJ 4737.1 42.50 P.42.93

5 _¢S 11 11_8.7 42.5• 40.14
14 3 _ 4787.1 42.39 t4£.H

ORBIT DETERNINATION ACCURACY

ST 1C_8.ODR 330.• 33 _43.2
CRT -.544_ CR• .••$• C•T -.3079

LSA 1033.• i43A 407.9 ••A 7.1

ELl 1044.D EL_ 273.1 ALF 139.••

LAUN(H DATE •EP _S 1970 FLIGHT TIN( 144.0D

HELIOCENTRIC CONIC

RL 150.05 LAL -.00

RP 108.03 LAP E.31

RC 158.487 GL -••.83

PLAN(TOCENIRIC CONIC

C3 18.•30 _4L 4.303

LNCH AZNTH LNCH TIME

39.48 3 •• 18
140.53 It 43 3

5•.48 • •• 15

140.31 It 43 3

39.48 3 •• 13

140.31 1l 43 3

DIFFERENTIAL CONRECTION$

TDE-1.398_ TRA -.318

RDE .48•1 lIRA .O107

FOE -._10 FRA -.10D4

80( 1.7373 MA .0138

DISTANCE 4E9.5£2

LO_ 1.51 VL ••.•34 GAL -4.74 AZL 95.48 HCA 807.30 SNA

LOP EO•.TS VP 37.G03 GAP 7.87 AZP 35.12 TAL 800.15 TAP

GP 43.•4 ZAL 113.93 ZAP 131.97 ET• 53.73 Z/dE 119.45 ETE

ARRZVAL DATE FEB 18 1_71

LAUN(H DATE _EP 15 1970

1E7.80 (CC .194E8 IN( 3.4833 Vl 39.099

47.49 RCA 108.51 APO 153.37 V• •5.074

148.87 ZAC 14E.45 (TC •3E.OO CLP-lSJ.D4

DLA -55.•• RkL _E|.t4 8AO iSI7.T VI[L 11.800 PTH 8.09 VHP

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN(

ll_ll.O7 _.33 40.57 lOS.TO 135.55 4 8 14
5350.7• 31.94 247.91 1DS.7E 135.54 14 15 13

1t81.O7 5•.•3 -4D.57 10S.T0 135.35 4 4 13

5850.73 341.94 247.81 lOS.Tt 135.84 14 18 16
1111.07 _•.98 40.57 108.?0 135.55 4 $ 13

5•50.7• 50.94 247.91 105.72 135.54 14 15 14

MID-COURSE EXECUTION ACCURACY
TC8-3.3358 BAU .•lilt 8GT 4Lq_i.81GR •39.2 84;3 194.4

RC8 .lOSS FAU .04480 RItT -.l_OS RRIr -._S•4 RTF .9880

FC•-2.1143 88P 1_!00 _ 43S1,S R_S ._19 813 -.D377

K3 •.4135 FOP -334 SG1 433E,4 _ 407.0 THA 170.00

4.773 DPA 84.44 RAP 343.|4 [(( 1.3018

PO C•T TIM INJ E LAT INJ • LONG
1031.1 42.41 33.40

4750.• 43.48 E4D.74

1031.1 43.41 53.40

4750.• 43.4• 240.74

1081.1 42.41 3•.40

47S0,8 4£.42 240.74

_IEBIT DETERI4INATION ACCURACY
• T _333.4 _M_ •60.R •• 7D0.8

CRT -.DTD7 CR• .9989 C•T -.0803
L•A 25•6.4 MDA 002.4 ••A 0.3

EL1 2420.4 EL2 155.1ALF 164.58

FLIGHT TINE 14D.00 ARRIVAL DATE FEB ZO 1971

DI•TANCE 435.414

L_L 1.51 VL _1.902 GAL -4.44 AZL 94.•9 MICA 210.49 SMA

LOP 211.82 VP 87.354 GAP 7.52 AZP 45.95 TAb 198.37 TAP
GP 39.•2 ZAL 113.34 ZAP 135.40 ETS 58._ ZN[ 121.14 ETE

HELiO(ENTRIC CONIC

RL 150.03 LAL -.00

RP 108.O9 LAP 2.83
ItC 154.O90 GL -53.13

Pt.AN[TOCk_ITR I C CONIC

C• 13.131 _ 4.013

LN(H AZNTH LNCH TINE

4•.08 4 • 14

1_41.02 lE 53 43

45.08 4 • 24

138.0£ 12 33 43

4•.08 4 • 2A

131.8E 12 3S 43

DIFF[I_NTIAL CGNli_CTION8

TDE-l.33_O TRA -.TOe1 TC3-4.1831 BAU .9130

ROE .4iN ORA -.O118 RC8 .D828 FAU .04316

FIDE -.88S5 IrltA -.Ol"J'_ FC3-2.4788 BDP 15881

BOE 1._131 BRA .708_ BC3 4._351 FSP -(US•

100.D5 ECC .19709 INC 4.6947 Vl 19.809

49.13 RCA 101.93 APO 151.97 V2 35.061

151.83 ZAC 150.24 ETC 253.76 CLP-IST.36

DLA -§•.04 RN. I_S1.L_ RAD •S37.6 V[L 11.727 PTH E.07 VHP 8.577 DPA 00.3_ RAP 243.92 ECC 1.£055

L*I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TINE PO ¢ST TIN INJ 2 LAT 1NJ 2 LONG
18L_*SO 34.7• _.58 107.01 131.57 4 33 33 1029.3 41.78 28.90

3_43.09 _H1.77 _._13.34 107.02 131.34 14 •4 46 4743.1 41.79 339._0

IIM_.SO 39.7• 34.53 107.01 131.37 4 35 33 1029.5 41.78 L_S.90

5348.09 _.77 _14.34 107.02 131.39 14 24 4• 4743.1 41.79 _58.£0

1DL_.SG 343.7• 54.$3 107.01 131.37 4 35 33 1000.5 41.T8 •8.90

5348.09 _6.77 246.84 107.0_ 131.34 14 24 48 4743.1 41.79 359.•0

MID-COURW[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 43_4.•1_A| 783.7 SG8 003.7 ST 2277.1 SR 612.• SS 718.7

RRT -._1 _ -.150_ RTF .92_1 CRT -.9719 CR• .9995 CST -.9773

_W38.• RL_J .2750 RID -.9333 LSA 2457.4 NSA 194.1 SSA 10.0

SGI 4418.5 SG8 388.7 THA 170.93 ELI 2353.8 EL• 139.5 ALF 165.30
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH DATE $EP 25 1970 FL|GHT TIME 150.00 ARRIVAL DATE FEB ZZ 1971

HELIOCENTRIC CONIC

RL 150.03 LAL -.DO

RP 109.13 LAP 1.14

RC 137.065 GL -89.09

PLAN[TOCENTRIC CONIC

C3 14.529 VHL 3.816

LNCH AZMTH LHK_H TIM[

49.51 4 37 58

133.49 13 4 2

46.51 4 37 58

133.49 13 4 2

46.51 4 37 52

133.48 13 4 2

D|$TANCE 441.294

LOL 1.51 Vb 24.850 GAL -4.12 AZL 84.04 HCA 213.68 SMA 126.61 ECC .lgBO3 INC 4.0429 Vl 29.699

LOP 215.13 VP 37.504 GAP 7.77 AZP 88.83 TAL 187.17 TAP 50.88 2CA 101.54 APO 151.68 VZ 35.047

GP 38.$8 ZAL 112.23 ZAP 138.48 ET6 52.24 ZAE 122.46 ETE 153.83 ZAC 13G.42 ETC 255.19 CLP-158.40

DLA -50.30 RAL 235.98 RAO 8567,6 VEL 11.858 PTH Z.05 VHP 6.460 OPA 16.66 RAP 244.81 ECC 1.Z391

L-| T|14[ |NJ LAT |NJ LONG INJ RT ASC |N3 AZMTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

1S81.8§ $848 28.90 108.57 127.70 5 4 13 981.9 40.78 20.96

5343.71 3i_.19 248.31 108.58 127.68 14 33 6 4743.7 40.79 238.36

1581.85 38.18 28,00 108.57 127.70 5 4 13 981.9 40.78 20.96

5343.71 38,18 248,31 108.58 127,88 14 33 8 4743.7 40.79 238.36

1581.85 91.18 18.90 108.57 127.70 5 4 13 981.9 40.78 20.96

5343.71 34.19 248.31 208.58 127.88 14 33 8 4743.7 40.79 238.38

ORBIT OETERHINATION ACCURACY

6T 2194.6 SR 588.9 SS 858.9

CRT -.8751CRS .9998 CST-.9730

LSA 2353.5 HSA 189.9 SSA lZ.1

ILl 2283.8 EL2 127.2 ALF 165.80

DIFFER[NTIAL CORRECTION8

T1_-1.4311 TRA -.58S9 TC3-4.7818 8AU .9372

FIDE .3781 RRA -.0509 RC3 .8444 FAU .04872

FDI[ -.7835 FRA .0448 FC3-2.7858 BSP 14181

BOE 1.4802 BRA .5947 BE3 4.8250 FRP -MR

MXD-COURIR [XECUTIQN ACCURACY

8GT 4499.0 8GR 754.7 893 210.1

RRT -.8650 RRF -.8388 RTF .9288

4521.4-823 .L_i2LJ13 -.9299

SGt 4508.9 _2 374.8 THA 171.61

LAUNCH DATE SIP 25 1970 FLIGHT TIME 152.00 ARRIVAL DATE FEB 24 1971

HELIOCENTRIC CONIC

RL 190.O5 LAL -.00

RP 10M1.17 LAP 2.09

RC 139.£84 GL -£8.48

PLAN[TOCENTRIC CON|C

C3 15.345 _ 5.855

LNCH AZNTH LNCH TIM[

49.83 S ? 8

130.17 15 11 15

49.83 5 7 8

130.17 13 11 15

49.83 5 7 8

130,17 13 11 11

DISTANCE 447.11m

LOL ).51 VL 24.798 GAL -3.80 AZL 93.49 HCA 216.88 SHA

LOP 21_.34 VP 37,455 GAP 8,02 AZP 87.21 TAL 185.68 TAP

GP 33.31 ZAL 110.041 ZAP 141.Z8 [T8 51.88 ZAE 123.49 IT[

126.27 [CC .19911 IN(: 3.4922 V1 29.699

52.54 RCA 101.15 APO 151.42 V2 55.034

155.82 ZAC 135.95 ETC 258.55 CLP-159.SD

OLA -47.73 RAL r.40.§3 RAD 8587.5 VI[L 11.807 PTH 2.03 VHP 6.399 DPA 13.40 RAP 245.89 ECC 1.2196

L-| TIME |NJ LAT |NJ L_ INJ RT ARC |NJ AZNTH IHJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

1538.59 5§.31 23.1_ 110.43 124.48 5 32 45 958.6 39.54 15.48

8351.85 38,3Z 248.32 110.44 124.47 14 40 27 4751.6 59.55 238.18

1388o59 35.31 _3.1_ 1|0.43 124.48 5 52 45 958.8 59.54 15.48

5351.85 35.52 248.32 110,44 124.47 14 40 27 4751.6 39.55 258.18

1534.59 35.51 23.E_ 110.45 124.48 5 52 45 936.8 39.54 15.48

5851.15 35.3£ 248.32 120.44 124.47 14 40 27 4751.6 59.55 258.18

CIR8|T DETERMINATION ACCURACY

ST 2090.8 SR 552.4 SS 594.6

CRT -.9747 CR8 .gDBB CST -.g688

LSA 223D.5 H6A 190.4 SSA 14.5

ELI 2154.5 EL2 115.5 ALP 166.02

DIFFERENTIAL COitilZCTION8

TI)E-1.3181 TIIA -.41N)_ TC3-5.3446 BAU .8tM)4

RD( .5387 RRA -.0471 RC3 .8452 FAU .04845

FD[ -.8812 FRA .1487 FC3-3,0_85 lIMP 14471

1.35t4 liRA .48n BC3 5.38_, FSP -705

MID-COUIUM[ EX1[CUTION ACCURACY

SGT 4554.7 _ 718.6 $G3 214.5

RRT -.8S91 RRF -.2848 RTF .9248

869 4611.1 R£3 .r_t42 R!3 -.9275

_1 4588,8 8G2 3&4.5 THA 172.25

LAUNCH 0ATE 8EP 25 1970 FLIGHT TIME 154.00 ARRIVAL DATE FEB 28 1971

HELIOCENTRIC CONIC

RL 150.05 LAL -.DO

RP 101.21 LAP 1.94

9C 141.459 GL -25.48

PLAM[TOCENT91C CONIC

C3 12.465 VHL 5.550

L_H AZNTN LNCH TIN(

55.07 5 38 52

129.93 15 17 20

53.07 5 38 $l

128.95 15 17 20

55.07 5 38 52

129.95 13 17 20

DISTAN([ 455.012

LOt. 1.51 VL 28.747 GAL -$.47 AZL 25.02 HCA 220.07 8HA 125.94 ECC .20031 INC 3.0181 Vl 29.889

LOP 221.54 VP 57°405 GAP 8.27 AZP 87.86 TAL 194.15 TAP 54.20 RCA 100.71 APO 151.17 V2 55.021

GP 51.01 ZAL 108.82 ZAP 145.76 ET8 51.24 ZAE 124.29 ETE 157.28 ZAC 131.79 ETC 257.34 CLP-180.Z3

DLA -45.28 RAL 244.68 R/d) 6567.5 V[L 11.588 PTH 2.02 VHP 8.580 OPA 10.5D RAP 247.14 ECC 1.Z051

L-I TIME INJ LAT INJ LONG |NJ RT ASC IHJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

1482.30 34.24 18.58 112.58 121.85 8 1 24 892.5 58.14 10.53

5388.54 34.25 248.88 112.58 121.84 14 48 47 4766.5 38.15 259.85

1492.30 34.24 18.58 112.58 121.85 8 1 24 892.5 38.14 10.53

5384.54 34.25 248.88 112.58 121.64 14 48 47 4788.5 58.15 239.83

1492.30 34.24 18.58 112.58 121.85 8 1 24 892.3 39.14 10.53

5348.54 _.25 248.88 112.58 121.64 14 48 47 4766.5 58.15 259.85

ORBIT DETERMINATION ACCURACY

ST 1985.8 SR 501.9 $S 527.8

CRT -.9770 CRS .9957 C$T -.9575

LSA 2088.7 MSA 174.5 SSA 17.5

EL1 2025.9 ELI 103.7 ALF 165.96

DIFFERENTIAL CORRECTIONS

T06-1.1989 'IRA -.3591 TC3-5.8801 BAU .8821

ROE .$079 RRA -.0414 RE3 .8385 FAU .041_

FOE -.5902 IRA .2281 FC5-$.1982 BSP 14778

BO[ 1.2579 BRA .3845 BC3 5.6945 FSP -711

M|D-COUII31[ [X[CUTICN ACCURACY

8GT 4_16.7 8GR _.8 SG3 218.2

RRT -.8§05 RRF -.9075 RTF .9236

SGB 4897.2 823 ._230 815 -.9258

$G1 4885.5 8G2 358.4 THA 172.79

LAUNCH DATE 3EP 25 1970 FLIGHT TIME 158.00 ARRIVAL DATE FEB 29 1971

HELIOCENTRIC COMIC

RL 150.03 LAL -.DO

RP 1011.25 LAP 1.78

RC 145.943 _ -20.82

PLANETOCENT1R|C CONIC

C5 11.915 VHL 5.457

LNCH AZNTH LNCH TIME

59.29 8 8 50

123.72 13 _ 11

5a.29 9 6 30

125.72 13 2_ 11

59.29 8 8 30

123.72 13 22 11

DISTANCE 458.849

LOL 1.51 VL 26.695 GAL -3.13 AZL 92.60 HCA 223.26 SMA 125.61 [CC .20185 IN(: 2.6052 Vl 29.699

LOP 2_4.74 VP 37,358 GAP 8.53 AZP 88.10 TAL 182.59 TAP 55.85 RCA 100.28 AlSO 150.94 V2 55.006

GP 28.82 ZAL 108.38 ZAP 148.02 [73 50.9_ ZA_ 124.91 [T[ 158.78 ZAC 129.91 ETC 258.ZZ CLP-181.17

DLA -42.85 RAL _49.34 RAD 8567.5 VI[L 11.541 PTH 2.01 VHP 6.392 OPA 7.90 RAP 248.55 ECC 1.1944

L-I TIME: |NJ LAT _NJ L_ INJ RT ASC INJ AZNTH |NJ TIME PC) C$T TIN INJ 2 LAT INJ 2 LONG

1447.78 53.0_ 13.88 115.00 119.18 6 30 57 847.8 36.62 5.59

5388.44 33.05 248.00 115,01 119.15 14 51 59 4788.4 36.62 259.71

1_117.78 35.02 13.1_1 115.1)0 119.18 8 30 37 847.8 36.82 5.39

5388.44 33.03 248.00 115.0t 119.15 14 51 59 4788.4 56.62 239.71

1447.78 55.02 13.M 115.00 119.16 8 30 57 847.8 38.62 5.39

5388.44 53.03 248.00 115.01 119.15 14 51 59 4788.4 58.62 259.71

ORBIT DETERMINATION ACCURACY

6T 1821.8 SIR 476.4 88 460.7

CRT -.9803 CRS .9879 CST -.9451

LSA 1930.9 MSA 169.5 SSA 21.0

EL1 1880.7 ELI 91.2 ALF 165.59

DIFFER[NT|AL CGI_I_CTION8

TD(-1.0838 TNA -.2515 TC5-8.3193 BAU 1.00_8

ROE .2840 lIRA -.0744 RC3 .8218 FAU .04505

FOE -.4929 FflA ._ FC3-3.3017 Blip 15072

BOE 1.1225 BI_A .2452 BC3 6.3498 FSP -715

MID-COUWS_ EXECUTION ACCURACY

8GT 4735.5 _ 659.9 SG3 216.5

RRT -.8397 RRF -.8880 RTF .9228

4781.1 R23 ._D01 815 -.9248

SGI 4787,8 SG2 355.9 THA 175.29
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

hAUNCH DATE $EP ES 1970 FLIGHT T|M( 158.00 ARRIVkL DATE NAR Z 1971

HELIOCENTRIC CONIC D|STANC[ 464.871

RL 150.03 LAL -.DO LOL 1.51 VL 99.643 GAL -Z.78 AZL 92.|4 HCA Z26.45 SNA lZ5.29 [CC .20314 |NC 2.Z358

RP 108.29 LAP 1.99 LOP 227.94 VP $7,307 GAP 8.70 AZP 98.48 TAL 191.05 TAP 57.48 RCA 99.84 APO 150.74

RC 145.819 GL -17.84 GP 99.89 ZAL 105.78 ZAP 148.09 ET$ 50.75 ZAE lZ5.59 [TE 11t0.11ZAC 128.26 [TC 259.03

PLAN[TOCENTRIC CONIC

C$ 11.349 VHL 3.598 DLA -48.95 RAL 955.83 RAD 9587.4 VI[L 11.521PTH Z.Ol VHP 6.430 DPA 5.57 RAP 250.05 [CC 1.1860

LI_K_H AZNTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT A$C |NJ AZMTH |NJ TIN( PO CST TIM |NJ Z LAT INJ Z LO_IG

59.5R G 57 95 1401.50 31.67 8.80 117.68 118.84 7 0 48 801.5 $5.00 .51

lt0.49 13 85 19 5417.99 51.68 149.?$ 117.69 116.83 14 55 47 4818.0 35.01 241.43

SD.5t 6 37 15 1401.50 31.87 8.80 117.88 116.84 7 0 46 801.5 35.00 .51

ltO.4o 13 RS 29 5417.99 31.68 949.73 117.89 116.93 14 55 47 4818.0 35.01 241.43

59.$2 8 37 95 1401.50 31.87 8.80 117.88 118.94 7 O 48 801.5 35.00 .51

lt0.48 13 ES 29 5417.99 31.68 149.75 117.88 116.95 14 55 47 4818.0 55.01 241.43

DIFFI[RENTIAL CORR[CTIGN8 NID-CCURE_ [XI[CUTIOi ACCURACY ORBIT DETERMINATION ACCt_ACY

TOE -.D?ID TRA -.0983 TC5_8.7105 IAU 1.0_1_ SGT 4311.3 $GR 135.9 lk;$ 215.4 ST 1658.3 SR A54.8 SS 395.5

RD( .test lIRA -.04144 RC3 .8018 FAU .04378 RRT -._N_5 RRF -.84r_ RTF .8223 CRT -.9845 CRS .NDG CST -.8192

FD( -.$090 FRA .3711 FC$-3.3381BEP 15551 SCA_ 4880.2 P_5 .1770 RI5 -.9258 LSA 1756.6 NSA 185.Z SSA 25.2

BID( 1.0081 8NA .1294 BC5 8.7575 FSP -TOg SG1 4847.1 $CA_ 551.4 THA 173.73 EL1 1717.9 EL2 77.1 ALF 164.86

Vl 89.699

VZ 34.995

CLP-162.11

LAUNCH DATE SEP 95 191'0 FLIC&4T TIN| 160.00 ARRIVAL DATE NAR 4 1971

HELIOCENTRIC CONIC DISTANCE 470.4?7

RL 150.05 LAL -.00 LOt. 1.51 VL 28.S92 GAL -2.41 AZL 91.90 HCA 228.64 SMA 124.97 [CO .Z0478 IN(: 1.13042

RP 109.33 LAP 1.45 LOP 251.14 VP 57.258 GAP 9.05 AZP 88.77 TAL 189.48 TAP 59.09 RCA 99.38 APO 150.56

RC 147.878 6L -15.41 94e 25.18 ZAL 100.85 ZAP 148.96 [T8 S0.68 ZN[ 125.78 ETE 161.52 ZAC 126.81 ETC 258.78

PLAII_TOCENTRIC CONIC

C3 11.041 VI41. 5.385 DLA -38.44 RAL 257.85 RAID 85t?.4 V[L 11.508 PTH 2.00 VI_P 8.487 DPA 3.47 RAP 251.99

L.NCH AZNTH LNCH TIN| L-I TIlE INJ LAT XNJ LONG INJ RT AEC INJ AZKI"H INJ TIN|

&2.84 ? 9 47 1551.44 30.25 5.80 IL_ID.59 114.9ti 7 52 19

117.18 15 28 4? 5451.47 30._1 252.15 120.59 114.95 14 57 43

L2.84 ? D 47 1551.44 3G.25 5.80 120.59 114.94 ? 52 19

117.18 13 28 47 5451.47 30.24 252.15 IL)ID.59 114.95 14 57 45

12.84 ? I 47 15II.M 30.25 5.80 120.59 l14.H T 32 19

117.18 18 I_ 4? 54511.47 50.24 252.15 120.58 114.15 14 57 45

DIFFI_NTIAL COI_CTIONG NID-C.OUi_ EXECUTION ACCURACY

TD[ -.8S95 TRA .0451TCS-?.DINI4 BAU 1.0407 SGT 481_.0M_ 817.1 SiT5 215.1

ll_ .£501 lIRA -.0994 RC5 .578? FAIl .04215 RRT -.8115 RRF -.$411 flTF .9222

FDE -.8005 IrRA .4411_ FC5-5.5130 BSP 15115 _ 4951.B m .1545 N15 -.9254

BiDE .ill5 liRA .1085 BC3 ?.0504 FSP -'_04 SGI 4923.8 _ 358.$ THA 174.15

V1 29.899

V2 34.882

CLP-183.05

[CO 1.1817

PO CST TIN INJ 2 LAT INJ Z LONG

751.7 33.32 555.55

4858.5 55.55 245.88

751.7 33.52 359.55

4858.5 55.35 243.88

751.7 33.32 355.$5

4858.5 33.53 245.68

CRBIT D1ETI[RNINATION ACCURACY

ST 1481.8 _1_ 457.2 SS 338.3

CRT -.8894 CRS .9287 CST -.8797

LSA 1572.4 NSA 185.0 $SA 30.2

EL1 1543.7 ELE 61.0 ALF 163.70

LAUNCH DATE $(P 85 1970 FLIGHT TIN( 182.00 ARRIVAL DATE MAR 6 1971

IM[LIOCENTRIC CONIC

RL lSO.O3 LAL -.00

RP 10t1.$? LAP 1.19

RC ISD.IIt GL -13.01

PLAM[TOCENTRlC CONIC

C$ 10.872 Vt4L 3.1NI7

LNCH AZNTH LNCH TINE

G8.55 7 44 15

115.87 13 25 28

_.$$ 7 44 IS

118.87 15 2S 25

_.88 7 44 15

115.87 15 2$ 25

DIFFERENTIAL CGmtI[CTIGN$

TD( -.7388 TRA .18410 TC5-7.2482 BAU 1.0515

RID( ._J_ _A -.1107 RC5 .5505 FAU .04048

FOE -._137 FRA .51SE FCS-5.L_18 BV 15771

BO[ .?TO? lIRA .2L_1 BC5 7.2171 FSP -MS

DISTANCE 471.tkl

LOt. 1.51 VL 28.541GAL -2.04 AZL 21.e0 NCA 252.82 INA 124.$5 ECC .20659 INC 1.9054 Vl 19.699

LOP 234.33 VP 57.210 GAP 9._B AZP ll.O$ TAL 187.87 TAP 80.89 RCA 88.90 APO 150.40 V_ 34.949

GP 25.97 ZAL 97,82 ZAP 151.18 [T$ S0.72 ZAE 128.08 [T[ 11_.40 ZAC 125.52 ETC 280.49 CLP-163.98

DLA -$8.27 flAb 282.00 RAD 5587.4 VI[L 11.500 PTH 2.00 VHP 8.5t2 DPA 1.58 RAP 255.42 ECC 1.1769

L-| TIM( INJ LAT |NJ _ |NJ RT ASC INJ AZMTH INJ TIN| PO CIT TIM INJ 2 LAT lNJ 2 LONG

IL_4.07 28.71 558.41 125.68 115.18 8 5 51 888.1 31.59 350.2?

5505.74 28.72 255.33 1L)5.19 115.18 14 57 11 4905.7 31.80 247.16

1299,07 28.71 558.49 1_.68 115.18 8 5 51 198.1 31.59 3_0.27

SSOS.T4 rE.It 255.58 1IS.iB 115.18 14 57 11 4905.7 31.60 247.14

1L_Hi.OT 18.71 558.49 125.18 115.18 8 5 51 8D1.1 31.58 350.27

5505.74 28.7_ 255.38 1_.$B 115.11 14 57 11 4905.7 $1.80 247.14

NID-COUiREE EXECUTION ACCURACY ORBIT DETERNINATION ACCORACY

I_T 4N5.7 _ B00.B K5 Lq)9.? ST 1287.8 Sit 421.D S$ 285.4

liT -.785_ _ -.11_ RTF .B£15 CRT -.8939 CRS .8427 CST -.8093

SCAB 4399.B I_ .1347 R15 -.8224 LSA 1574.1NSA 185.8 SSA 35.?

SG1 4_.1 8De _ldl.O THA 174.49 ELI 1554.1 (L2 44.3 ALF 161.98

LAUNCH DATE SEW 25 1970 FLIf#IT TIt_ 184.00 ARRIVAL DATE MAR 8 1971

14ELIOCENTRlC CGNIC

RL lS0.03 LAL -.00 LOL 1.51 VL

RP 108.41 LAP 1.10 LOP 257.52 W _

RC 152.275 Ct. -10.74 GP _.52 ZAL

PLA_TO(LrNlrlt ! C C.._IC

C$ 10.830 VHL 5.291

LI4CH AZNTI4 LNCH TINE

70.0_ I 21 94

109.12 13 _0 14

7'0.08 8 21 54

109.92 15 L_D 14

110.00 13 7 38

110.00 15 55 44

DIFFERI[NTIAL CGlUlECTION1

1"DE -.81D3 TIA .5157 TC5-7._1115 BAU 1.0724

ROE .2_0_ llA -.12_J RC$ .SL_I_J FAU .O_NI4

FD( -.1353 FRA .5780 FC5-5.O811 _ 14K)05

BOE .89£$ BRA .$781 BC5 7.4048 FSP -176

DISTANCE M.OM

23.491 GAL -1.85 AZL 91.35 HCA 233.01 Sl4A 1P_1.54 ECC .20858 INC. 1.5272 Vl 29.899

57.189 GAP B.55 AZP 89.28 TAL 159.27 TAP 8_.28 RCA 98.40 APO 150.27 V2 34.956

Ski.?4 ZAP 155._ ITS 50.82 ZA[ 128.52 [T[ 16_.57 ZAC 124.39 ETC 281.18 CLP-164.89

DLA -34.14 RAL _i1.07 RAID 8517.4 q[L 11.413tl PTH

L-I TII_ INJ LAT

IL_JO.85 Lrr.15

58¢H).41 27.15

11_0.15 27.15

$819.41 27.15

S$08.11 _.14

5528.17 1_1.14

_.00 VHP 8._51DPA -.12 RAP 255.24 ECC 1.1T82

lNJ _ INJ RT AEC INJ AZ14TH INJ TINC PO CST TIN INJ 2 LAT lNJ 2 LONG

552._H) 1_1,15 111.51 8 42 25 85D.8 29.81 $44.43

t59.M 123.N 111.55 14 55 3 4999.4 29.82 291.52

_58.51 111.25 111.51 I 42 25 I_D.8 2D.81 344.43

£S1.84 1L_.94 111.55 14 55 $ 484_.4 29.82 251.52

2¢M_.L_ 1Lql.SO 112.85 14 41 D 5008.1 2_.00 254.25

258.$9 1t7.39 110.25 15 5 54 4128.2 30.84 248.58

MID-COUIRIM[ EXECUTION ACCURACY ORBIT DI[TI[RI4INATION ACCURACY

8GT 50_.B _ Si|7.5 8G5 Lq)5.9 ST 1095.7 SR 408.$ SS 252.3

RRT -.7747 _ -.79tl RTF .8£17 CRT -.1940 CR$ .8874 CST -.7092

Sr_ 50117.7 R_ .1158 R15 -.9225 LSA 1182.4 NSA 179.6 SSA 40.6

SGI S034.£ _ _i9.9 THA 174.81 EL1 1168.6 EL2 41.9 ALF 159.65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUI_H DATE 8(P 25 1870 " FLIGHT T|NE 166.00 ARRIVAL DATE MAR 10 1971

_ELIOCENTRIC CONIC DISTANCE 417.1|8

RL 150.03 LAL -.DO LOL 1.51 VL EQ.441 GAL -1.14 AZL 91.07 NCA 239.19 SMA 124.03 ECC .21075 INC 1.0712 Vl 29.499

RP 108.41 LAP ,91 LOP t4O.TO VP 37.114 GAP t.It AZP It.4• TAL 184.66 TAP 63.88 RCA 97.89 APO lSO.ID V2 34.943

RC 154.408 GL -8.D1GP 21.18 ZAL 91.41 ZAP 114.78 ETD "SS.t8 ZAE 1iS.S1ETE 164.83 ZAC 113.37 ETC 261.85 CLP-199.79

PLAN[TOCENTRIC CONIC
C$ 10.910 VHL 3.303 DLA -$8.05 RAL 270.04 RAG lS17.4 VI[L 11.SOt PTH t.O0 VHP 8.795 DPA -1.65 RAP 257.15 ECC 1.1796

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT |NJ 2 LONG
74.33 9 4 48 1141.98 IS.S1 34S.80 130.38 1_0.09 i 23 55 549.0 18.01 337.90

lOS.IT lS D S SlS4.t7 IS.St lID.S• 130.3T 110.07 14 45 ZO 5014.$ ZD.OZ 157.43

T4.$3 • 4 44 1148.•I tS.Sl 345.80 130.3t 110.09 • lS 55 549.0 28.01 357.50

lOS.IT 13 9 S SIS4.t7 IS.St liD.S3 130.37 110.07 14 43 L_ 5054.3 ZI.OZ 257.43
110.00 11 S 31 5811.47 ll.M ITT.SS 117,07 118.1_ lS 45 2 5151.5 21.57 170.20

110.00 lS 7 31 St87.1_D 31.St t39.Ekt 131.61 100.•4 16 SS 39 4•87.8 33.75 130.97

DIFFI[RENTIAL C_RECTION8 NID-COURIM[ IX[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TD( -.484E TRA .SlOS TCS-T.4410 tAU 1.0885 _;T 1108.S _ 576.• 683 201.9 ST 910.8 SR 397.4 SS 239.4
RD[ .1241RmA -.1339 RC3 .4944 FAU .05•91 tilT -.TS|6 W -.7651RTF .9814 CRT -.9788 CR8 .4187 CDT -.5991

FOE -.0818 FRA .6581FCS-8.•II9 DIP 11R35 UIB 5131.0 RL_ .0979 R13 -.9211 LSA 1000.7 NSA 102.8 8SA 43.3
.S531 liRA .5374 •C3 7.4•84 FIMP -664 8411 5111.8 688 37•.3 THA 171.09 EL1 990.7 ELI 75.1 ALF 156.73

FLIGHT TINE IlMI.O0LAUNCH DATE W[P 85 1970

DISTANCE 495.518

LOL 1.51 VL L_.3•1 GAL -.88 AZL 90.83 HCA 148.36 SMA

LOP 843.09 VP 3?.047 GAP 10.0tt AZP iH).61TAL 183.04 TAP

6P 21D.OS ZAL 88.11 ZAP 1_.08 ET• 51.75 ZAI[ 116.•T ETE

ARRIVAL DATE NAR 12 1971

H[LiOCENTR|C CONIC

RL lS0.03 LAL -.00
RP 1N.4R LAP .74

RC 11•.130 64. -4.80

PLAMETOCEJSTRIC _|C

C$ 11.110 V_ 5.333

LNCH AZMTH LNCH TIME

79.17 • 38 84

1OO.33 11 4l 11

79.87 8 S• 14

100.38 1l 4l 81

110.00 11 41 I

110.00 lS Se 47

DIFFERENTIAL C.aUt[CTIGN$

TD[ -.36t8 111A .8838 TC3-7.4300 IAU 1.1088
liD( .!115 lIRA -.144S RC3 .4M FAU .0354£

-.DO1• FRA ._Tt FC3-1.Te03 Blip 18716

BOC .4£71 •RA _4980 BC3 7.4148 Flip -•70

113.71 [CC .11310 INC .8817 Vl 29.499

65.41 RCA 97.36 APO 150.09 VZ 54.451

I•S.D1 ZAC 111.46 ETC 282.51 CLP-166.87

DLA -30.00 RAL 8T3.•! RAD •$47.4 VI[L 11.511PTH 8.01VHP 6.667 DPA -$.04 RAP 239.11 ECC 1.1418

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIME PO CIT TIM INJ t LAT INJ 2 LONG

1038.10 LrS.86 331.17 133.89 101.74 10 1S 37 438.1 26.19 324.14

1778.•0 L_.•7 874.84 133.90 108.73 14 81 39 5178.8 28.10 E64.21
1038.10 L'J.86 3_.17 135.89 108.74 10 15 37 431.1 26.14 $£4.14

S775.10 _.$7 174._ 153.t0 108.73 14 88 39 S178.6 28.20 tG6.21

114.10 14.71 30Q.X 189.58 181.81 11 S• S3 64.1 18.74 299.38

5174.•0 35.78 850.94 154.$5 •S.94 17 IS Z 4574.8 34.14 tEI.77

NID-CO_8[ [XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

• GT 31ti.8 _ S?O.S SGS 198.0 ST ?6S.O SR 390.3 4S 845.2

RRT -.Y S03 RRF -.741• RTF .9251 CRT -.9146 CRS .t191CST -.3814

8GB §!18.1 1_3 .0813 R13 -.•856 LSA 856.1MSA 245.3 $SA 43.0

I_1 3803.9 SGt 303.5 THA 175.33 EL1 846.8 EL2 134.1 ALF 153.97

LAUNCH DATE 8EP ES 1970

ttELI(_ENTRIC CONIC

RL ISD.OS LAL -.00

RP 1De. S3 LAP .55

RC 138.941 GL -4.73

PLAMETOCENTRIC CONIC

C$ 11.451 VHL 5.381

LNCH AZMTH LNCH TIME

90.00 10 58 34

• D.OO 11 15 11

100.08 11 19

100.OO 14 El 5

110.00 11 33 81

lZ0.00 18 40 54

FLIGHT TIME 170.00 ARRIVAL DATE MAR 14 1971

DIITANCE 4il,||l

LOt. 1.51 VL tl.342 GAL -.39 AZL 60.61 I_A 14|,Sl INA ltS.41 ECC .Z15DD lNC .lO$O Vl 29.699

LOP 147.07 VP 37.080 GAP 10.37 AZF •9.TS TAL 101.41 TAP M.97 RCA 98.80 APO 150.04 V2 34.919

GP 18.08 ZAL 84.73 ZAP 1ST.•3 ET8 18.30 ZN[ 186.80 [TE 181.70 ZAC 121.i$ ETC tDS.16 CLP-197.54

DLA -•?.it flAL 177.68 tAD •167.4 V[L 11.111 PTH 8.01 VHP •.098 OPA -4.28 RAP 281.15 ECC 1.1881

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIN INJ 2 LAT INJ Z LONG
890.08 19.69 384.13 136.89 110.77 11 14 84 190.O 22.84 31D.46

144.41 14.75 3OT.N 158.31 104.81 11 81 S• 44.4 26.47 299.87

7•S.?O 16.1• 31S.48 131.00 115.49 11 48 31 193.7 19.49 308.24
SS04.03 |8.11 811.18 139,19 86.39 lS 19 4• 41M34.D ZD.S1 246.52

7•1.14 11.88 311,71 138.19 188.S0 11 4• 22 181.1 15.43 305.14

S089.31 34.13 L_4.58 139,65 81.06 18 5 84 4489.4 34.04 215.11

DIFFERENTIAL r_IRI[CTI_

-.El40 111A .8_1 TC3-7.3059 •kU 1.1188

RDE .E181 RRA -.1571 RC3 .4350 FAU .08351

FD( .0845 IrRA .7411 FC3-t.5886 BSIP 11491

BO( .51E8 liRA .8173 BC3 7.3168 FSP -639

NID-_8[ [X[CUTICN ACCURACY ORBIT DETER)iINATION ACCURACY

_T 9119.3 I_R $_0.9 8G3 192.7 ST 64T.1 SIR 380.D 88 270.0

RRT -.7160 RRF -.7148 flTF .9£48 CNT -.7DO0 CRS -.0124 CST -.DtSO

8De S139.3 _ .04H)S RI3 -.9850 LSA 730.9 NSA 317.3 8SA 40.0

SGS 5844.7 8GZ _90.4 THA 1TS.S8 EL1 716.7 ELI 213.4 ALF 153.09

LAUNCH DATE 8_[P ES 1970 FLIGHT TIME 178.00 ARRIVAL DATE MAR 19 1971

HELIOCENTRIC CONIC DISTANCE 504.918

RL lS0.08 LAL -.00 LOL 1.51 VL _•.893 6AL .0• AZL 90.3• HCA 148.73 SI4A

RP 104.S• LAP .ST LOP 850.85 VP 34.975 GAP 10.86 AZP 89.86 TAL 179.78 TAP

RC 110.740 GL -8._• relP 18.11 ZAL 81._ ZAP 158,11 ITS 55.17 ZN[ 186.91 (TE

PL_TOCI_TR 1C CONIC

C3 11.871 VHL 3.447 DLA -86.03 RAL _81.51 RAID 1517.5 _fl[L 11.S44 PTH 1.01 VHP

125.13 ECC .21850 INC .3814 Vl 19.D99

M.S1 RCA _.13 APO 150.03 V2 _4.907

IlM|.Sl ZAC lt0.88 ETC 2DS.81 CLP-144.40

LNCH AZNTH iNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

BO.O0 10 11 14 110_.•7 14.05 337.18 138.87 114.84 10 30 38

90.00 13 31 88 5Y3S,86 17.31 81_.01 148.81 97.7• 15 7 4

100.00 11 • 17 IN_l.l_ 18.0_ 185.58 137.67 117.16 11 81 41

100.00 15 I_D 8 S588.SS L_I.Sl _1_.Sl 143.09 94.94 16 4• $4
11D.00 11 15 $4 844.86 •.OS 31•.$1 139.18 113.33 11 40 10

110.00 17 17 1 _Dll.|kl 34.17 811.13 14_,87 Ol.l_ 18 40 41

DIFFERENTIAL _CTION• NIO-COIAI61[ EXECUTION ACCURACY
11)[ -.077R TRA 1.0746 TCS-7.O•I|• BAU 1.1866 8GT 5175.1 _ S58.3 •G3 187.8

IItD[ .ESS4 liRA -.1730 RC3 .3•58 FAU .03087 RRT -.8611 RRF -.86?0 RTF .919•

• 1M3 FRA .8121 FC5-t.8496 Ilk e 16791 868 1308,0 RL_ .O_S• RI3 -.ttOZ

DOE .£tOl MA 1.0884 BC3 T.OS38 FSP -811 SGI 5887.0 SGI 3_8.0 THA 171.84

7.1t8 DPA -5.41 RAP 163.15 (CC 1.1955

PO CST T]M INJ 2 LAT |NJ 2 LONG

501.7 17.88 330.00

1131.• 28.11 163.44

388.2 15.88 316.42

4781.5 19.89 137.T4

184.7 12.38 301.89

4419.8 33.85 tOg. T3

GItBIT D(TERNINATION ACCURACY

ST •87.7 Sit 370.9 88 311.2

CRT -.4805 CRS -.193D CST -.7782

LDA •83.• MSA 382.O 8SA 38.9
EL1 656.8 ELI 316.4 ALF 146.36

1818



JPL TM 33-99 EARTh--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH DATE SEP ES 1970

N(LIOCENTRIC CONIC

RL lSO.D$ LAL -.DO
RP 1041.10 LAP .1D

lC llt.eDQ GL -1.39

PLAMETQCENTRIC CONIC

C3 1t.459 VHL $.S$D

LNCH J_NTH LNCH TIME

BO.O0 9 51 16

00.OO 14 tO tt

100.00 10 58 17

IOO.OO 1i I 58

lSO.O0 11 81 S

110.00 IT 41 44

FLIGHT TIN• 174.00 ARRIVAL DATE MAR 18 1911

LOL 1.$1VL

LOP 855.41 VP

GP 17.44 ZAL

DISTANCE 510.§78

26.844 GAL .S3 AZL 30.19 NCA Z11.91 SNA 122.84 ECC .ZZ15Q I NC .1BID Vl 89.699
$6.989 GAP 1D.N AZP 09.94 TAL 178.13 TAP 70.04 RCA 95.$2 APO 150.05 VZ $4.890

78.05 ZAP 1SD.QO [TS 54.18 Zli_ ltT.O0 [TE 164.8R ZAC 120.19 ETC 864.44 CLP-189.25

DLA -84.14 RAL 284.81 RAD OSI7.S V(L 11.Se9 PTH Z.02 VHP 7.275 DPA -6.48 RAP 265.39 •CO I.ZOSO

b-! TII_ INJ LAT INJ lONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

18_.57 10.81 344.79 141.Sl IIA.Sl 10 11 48 618.t 13.99 337._

t4k1_.14 8|.04` 14`4.00 146.67 91.85 15 54 8 5026.1 28.31 855.41

1031.02 D.65 3L_.43 140.72 116.75 11 6 42 455.0 lZ.40 322.97

98116.1_8 19.6S 340.10 148.77 gS.S6 17 50 11 4688.g 2g.?S 231.$0

945.87 5.04` 31O.47 156.59 ItS.IS 11 58 SO $45.5 9.50 314.16

4961.44 31.99 •14.341 146.67 at_.13 19 18 •S 4161,4 $$.09 205.29

DIFF_ENTIAL C($111(CT ICNll

TOE .OLIOS TRA I,ZQ?7 T¢3-6.1M11 BALI 1.1413

no[ .•see 8mA -.1838 R¢3 .3T01 FAU .01948

FO( .lO48 FUA .8107 FC$-t.O4N BSP 17o18

BO( .tESS BRA 1.1810 !1C3 6.8515 FSP -1107

NID-COURS( E_CUTIOM ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5551.0 8CA_ $44`.8 IG3 183.7 ST 688.8 kit $65.4 SS 343.1

RRT -.g740 _ -.O0_MI RI"F .834D CRT -.lZDD CRS -.3046 C$T -.9989
5359.0R1_ .0494 R11 -.9852 LSA ?66.6 NSA 388.$ SSA 32.9

SGI 1343,6 398 403.0 THA 176.03 EL1 700.9 EL2 361.• ALF 174,75

LAUNCH DATE S(P 85 1970 FLIGHT TIN• 176.00 ARRIVAL DATE NAR 80 1971

HELIOCENTRIC C4_1I C

RL 150.03 LJ_L -.00
RP 100.83 LAP -.Ol

RC 1914.900 64. .CMI

PL&METOCENT81C CONIC
C3 11. lit K S. i$51

LIK_t AZNTH INCH TINE

gO.O0 9 _ •

90.00 15 0 22

100.00 10 45 15

IOO.OO 18 ST 55

IIO.OO 11 18 •

110.00 i8 14, 119

DI_NTI_ CCRIICTIQIm

TD( .Lq_40 TWA 1.4774` TC3-4.SlHNI BALI 1.15•5

liD• .£lOg RRA -.14,TO ItC3 .3594 FAU .08773

IrDE .£34t irRA .IHm7 FC3-1.1_10 BlIP 17813

liD• .29/NI MA 1.4510 BC3 4`.331N; Flip -565

DISTANCE 514,.815

LOt. 1.51VL _8.1gNS GAL t.OZ AZL 89.9tl HCA •95.09 SlAA 182.55 ECC .28489 IN(: .0000 Vl 89.699
LOP 258.60 VP 34_.89§ GAP 11.37 AZP tO.O0 TAL 175.48 TAP 71.57 RCA 94.99 APO 150.11 V2 $4.865

GP 14,.75 ZAL 74.75 ZAP 160._ [T$ 55.•4 ZA[ 187.06 ETE 167.59 ZAC 118.55 ETC 265.11CLP-17D.O6

DLA -1_.31RAL 888.14, RAD 4,5e7.5 V(L 11.600 PTH •.03 VHP 7.435 DPA -7.52 RAP 267.58 ECC 1.2169

L-| TIN• IHJ SAT INJ LONG INJ RT A4`C INJ AZIRTH INJ TIR_ PO CST TIM INJ 2 LAT |NJ Z L_tG

|538.4,1 6.1_ 3SO.M 144.74 117.55 t0 O 21 718.6 10.56 $44.05

5644.1_3 •8.30 •_11.11 160.34, 90.8ti 16 58 46 4944.3 28.12 849.45

11811._tl S.54 334.1_ |45.1_ 114,.43 11 2 1 528.$ D.4Z $E_.9_

51_4`.07 L_II.8T •34.4`7 |_0._tll 88.88 18 5 • 4688.9 ZD.40 2L_6.80

1014,.07 8.28 3_4.34 141.4,7 134.13 11 55 2 419.1 6.74 $10.0_

44,11.13 33._O 210.55 IS0.04` 8_.tO 19 4t •4 4511.8 $2.49 801.51

MID-_J[_JIt_ Lr)_cu_ION ACCURACY ORBIT O(T£RNINATION ACCURAC_

8GT 5174,.7 86R 541.3 _33 177.0 ST 834.T SR 35D.9 S• $?9.6

liT -.llS$4,1111F -.M05 RTF .9363 CRT .1143 CRS -.3605 CST -.9532

$404`.4,_ .0414 RI5 -.4,8M L•A 915.8 NSA $67.0 ••A 29.3

SGI 554,1.4 SG8 4011.6 THA 176.21 EL1 855.9 EL2 357.0 ALF 5.45

LAUNCN DATE 3EP 65 ID70

tA(L IOCENTRIC CONIC

RL ISG.03 LAt -.00

RP 106.6Q LAP -.tO

Ire: 19141.13911 64. 1.48

PLAIA_ T_ENT_ 1C CONIC

C• 14.058 VttL $.74D

LNCH AZMTH LNCH TINE

9O.OO • 18 55
9O.OO 15 55 5

100.OO 10 _ 4¢i
100. DO 17 9 55

ttO.O0 11 18 18

110.O0 10 411 $4

FLIGtlT TIN• 178.00 ARRIVAL DATE _AR EE 1911

DIIT&MC[ 521.4,19

LOL 1.51 _L t_.146 GA_ l,S$ AZL ODD.DO _& 856.t_ I_A 122.27 ECC .22852 |NC .ED29 Vl 29.•99

LOP 258.77 VP $6.1M1 GAP liDS• AZP 90.04 TAL 174.83 TAP 75.09 RCA 84.35 APO 150.61 VE $4.874

GP Ii.OS ZAL 71.56 ZAP 161.36 •T3 56.54 ZAI[ 1•7.15 ETE liT.D4 ZAC 118.95 [TC £_5.76 CLP-170.90

DLA -tO.SA' RAL 8131.$7 8AO 6567.3 VI[L 11.654, PTH •.04 VHP 7.605 DPA -8.11 RAP 668.81 ECC 1.2516

L-! TIME INJ LAT |NJ LONG INJ RT ARC |NJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

1458.07 5.4`5 350,|_ 148.11 |16.0_ 8 53 47 612.1 7._9 54D.41

$474,.D3 16.•3 813.33 154.05 4`8.44` 1T G 84 46T8.9 27.77 244.70

iti3.ls 8.4`4` 333.3£ 147.41 114,.75 10 56 54` 515.1 6.65 352.75

51T3.10 211.72 •S0.744 151.94 INI.67 14, $6 6 4575.1 28.94 268.04

iN.It -.40 3_1.00 145.44, 114.18 11 34 85 48D.3 4.O6 321.79

41NH).67 55.55 tOT.l_l 113.14 i_.Ol 80 8 4 4269.7 $1.08 196.37

DIFFt5_NTIAL C_RI_CTION3

TO( .$148 TRA 1.tHt75 TC3-8.1753 BAU l.l&80

8_( .8818 8RA -.tim K3 .304`0 FAU .08699
FDE .•D14 FRA .9448 FC3-I.eOO_BIMP IT_MI

8DE .4103 IIA 1.7105 I_3 1.1851 FSP -Sill

NI_-COUI_ EmrCUTICN ACCURACY ORBIT DETERNINATION ACCURACY

8GT $41_.4 8DR 531.4 893 172.6 ST 1001.9 M $54.5 SS 415.9

liT -._,,_H_I_I r -._77 RTF .4,874 CRY .273T CR$ -.438T CST -.9622

$449.7R1_ ._148 N13 -.9_75 LSA 1087.9 N_A _15.$ SSA 26.5

SGi 1434.0 89_ 453.• THA 176.40 EL1 1007.• (b2 $58.2 ALF 6.24

LAUNCH DATE _EP 25 111170 FLIGHT TIN• 160.00

N(L IOCENTRIC _IC

I_ 110.O3 LAL -.00

ff 1OI.IHI Lko -.3f

IK leO.OOT GL 8.4`8

PLklAETO(EIATR 1C C_I41C

c• 11.10_ VHL 3.1

LNCH AZm INCH TIN•

O0.O0 9 I_ I_1

eo.oo 14, 4, 1

100.00 10 _1_ IS

100.00 17 _ S3

110.00 li 11 _4

liD.DO 11t 18 SO

MIIIIVAL DATE MAR 24 1971

DISTANCE 5£7.300

L_L 1.5t VL _4`.101 6AL 8.0_ AZL BD.4,$ HCA 8_1.43 SMA 131.99 ECC .23346 IN(: .3908 V1 L_9.689

LOP L_I_._4 Vff 3_._1_ GAP 11.1_ AZP 110.06 TAL 171,14, TAP 74.61RCA 85.64 APO 150.$5 v2 34.8_4

AP 11.11ZAL 4`_.48 ZAP 11M_.47 [TD $4`.04 ZN[ 187.tO [TE 1_8.83 ZAC 11D.$9 ETC E_.41 CLP-171.72

DI.A -14,.4`8 IIN. L_134.43 RAD _7.4, VI[L 1l._ PTH 8.05 VHP 7.755 DPA -6.81 RAP 272.07

L-! TIN[ INJ LAT INJ _ |NJ RT AI_ INJ AZMTH |NJ TIN[ PO CST TIN INJ Z LAT

i117.4£ 1.81 ._ 151.60 114,.tO 9 47 40 D17.4 4.DO

54_S.43 311.18 _14,.4_ 157.9OS _4_.51 17 $6 _ 48•5.4 37.$4

lL58.15 .01 _3._ 190.4,5 114,.4,4, 10 55 45 698.1 $.99

51L_J.4,3 £13.44, 1_7.87 197.55 84.4,S 16 4 19 4S•S.D 28.46

S5_H_._J -8.4`0 331._ $44,.00 1•4.0T 11 34 41 556.7 1.51

dl8_4,51 S_.4`41 L_4._4` _57.0J 80.45 _0 5• 44 4834.1 $1.51

D! FF1E]If_T ! AL _Ti_48

TO( .4_34 TItA |._1,34 T¢!F-|.64_?S BAU 1.1780

nO• .L_77 NRA -.l_J RC3 .4`8.$0 F,tU .0844,S

FI_ .3173 FRA .IHI_ FC3-1.4188 _ 174`WI

80( .5436 liRA 1.1m17 K3 5.8_3 FSP -$6•

NID-CANM/_ I[XECUTION ACCURACY

8GT $471.$ 8SR $30.4 4`G3 1447.7

WiT -.gSS4 IWF o.S074, RTF .4,302

I_B 144,7.5 _ .O_Y? RS5 -.6105
1_1 1481,3 _ 417.5 THA 176.57

ECC 1.2465

INJ Z LONG

554.25

249.0,4

537.12

216.•£

$2$.51

185.76

(_BIT O[T[I_41NATION ACCURACY

ST 1101.• I_ 551.5 •8 441,4

CRT .5684 CR• -.4727 C$T -.9919

LSA 1348.D NSA $26.4 S•A 24,1

EL1 1169.0 ELZ $24.6 ALF 6.90
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUHCH DATE SEP 25 1970

HELIOCENTRIC CONIC

RL 150.O3 LAL -.OO

RP 108.72 LAP -.57

RC 171.059 GL 3.71

PLAN[TOCENTR l C CONIC

C_ 11._$$ VHL 4 . D,41

LI4CH AZMTH LNCH TII4E

90.00 9 17 37

lm.oo 14 35 59

100.00 10 28 $8

100.00 18 S 19

110.00 11 18 15

110.00 19 3§ 33

FLIGHT TII_ 182.00 ARRIVAL DATE MAR 26 1971

DISTANCE 852.930

LOt. 1.51 VL 28.055 GAL 2.81 AZL 89.42 HCA 284.Q0 8NA 121.72 ECC .23675

LOP 261.11 VP 38.758 GAP 12.27 AZP 90.05 TAL 171.52 TAP 78.12 RCA 92.90

GP 14.96 ZAL 85.50 ZAP 113.30 [T$ 59.74 ZA[ 127.25 [T( 188.83 ZAC 117.85

DLA -17.50 RAL 297.34 RAD 1517.7 VEL 11.755 PTH 2.07 VHP 7.980 DPA -9.42

L-I T|I4[ INJ LAT INJ _G INJ RT A$C INJ AZMTH XNJ TIN( PO CDT TIM

1590.99 -1.38 5.31 1§5.17 118.29 9 44 14 997.0

5381.29 27.89 241.11 1tl.27 84.92 18 3 41 4781.3

13(4.78 -2.52 347.75 154.53 119.80 10 51 45 788.8

5098.76 29.21 124.59 181.12 83.36 19 30 6 4488.8

1221.81 -S.4S $34.93 152.71 123.80 11 35 38 821.8

4804.48 32.62 20t.34 180.51 79.17 20 55 37 4204.5

INC .5750 Vl 29.999

APO 150.54 VZ 34.855

ETC 287.05 CLP-172.SZ

RAP 274.37 ECC 1.2888

INJ 2 LAT INJ 2 LONG

2.43 358.49

28.80 257.49

1.48 341.23

27.99 215.80

-.98 328.71

30.78 193.91

DIFFERENTIAL CORRECTIONS MID-COUIIIR EXECUTION ACCURACY

TDE .8818 TRA 2.1844 TC$-5.$927 8AU 1.1788 8GT $418,1 _ S1_.9 883 185.1

ROE .£321RRA -.2372 8C3 .2510 FAU .0n67 RRT -.5943 RRF -.5747 RTF .8301

FOE .5844 FRA 1.0827 FC8-1.Lq)18 68,° 17743 8CAI $522.9 R23 .1_$2 R13 -.9303

DOE .7013 BRA 2.1795 8C3 5.3888 FDP -555 SGI 5508.8 SG2 419.9 THA 176.75

LAUNCH DATE _EP 25 1970 FLIGHT T|N[ 184.00

HELIOCENTRIC CONIC DIDTH4CE 538.428

RL 180.03 LAL -.00 LOL 1.51 VL 88.009 GAL 3.16 AZL 88.14 lick 287.77 8HA 121.46 ECC .24142

RP 108.75 LAP -.78 LOP 289.28 VP 54.715 GAP 12.84 AZP 90.03 TAL 189.86 TAP 77.83 RCA 92.13

tiC 173.054 GL 4.87 GP 14.49 ZAL 82.8§ ZAP 164.07 ET8 81.86 ZA[ 127.29 [T[*168.97 ZAC 117.34

PLANETOCENTNIC CONIC

C3 17.770 V_L 4.215 OLA -15.80 RAL 300.10 RAD 8587.7 VEL II.TH PTH 2.09 VHP 8.189 DPA -9.95

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ADC INJ AZMTH INJ TIN( PO CST TIH

90.00 9 14 9 1872.11 -3.78 9.51 158.82 118.08 9 42 1

90.00 18 59 30 5345.05 27.85 _13.59 164.89 83.83 18 28 55

100.00 10 28 44 1457.83 -4.9_ 551.1_ 158.19 119.52 10 50 43

100.00 18 29 34 5054.58 28.14 2L_.04 104.71 82.15 19 55 49

110.00 11 15 _1 1£M.84 -7.85 538.27 156.40 125.58 11 37 1

110.00 18 57 13 4780.51 52.50 200.55 164.03 78.14 21 16 54

DIFlrERENTIAL CGUtECTION8 NID-COURI_ EXECUTION ACCURACY

TD( .8294 TRA 2.41_.4 TC5-4.8738 8AU 1.1828 8GT 5S£7.2 _ 515.8 1_5 158.4

liD( .2885 /RA -.2510 RC3 ._8 FAU .0Lq)97 RRT -,5742 RRF -.5538 flTF .9313

FOE .4040 IrRA 1.0781 FC3-1.0118 68P 17808 SCA! 5551.2 It23 .0183 R13 -.9313

DO( .8592 MA 2.4354 8C3 4.9788 F8P -537 381 5555.2 882 421.7 THA 176.92

ORDIT DETERMINATION ACCURACY

ST 1352.4 IMI 345.8 88 477.4

CRT .4400 CR8 -.$065 CST -.9959

LSA 1442.3 MSA 309.0 SSA 22.3

EL1 1361.4 EL2 308.2 ALF 6.77

ARRIVAL DATE MAR 28 1971

INC .7573 Vl 29.899

APO 150.78 V2 34.846

ETC 267.70 CLP-173.33

RAP 276.69 ECC 1.2925

INJ 2 LAT INJ Z LONG

1072.1 .01 2.68

4745.1 26.48 235.12

857.8 -.95 345.12

4454.8 27.55 215.51

884.8 -3.58 352.00

4160.3 50.55 191.07

ORDIT DET(RMINATION ACCURACY

ST 1525.8 811 541.2 SS 505.7

CRT .4875 CRS -.5801 CST -.9978

LSA 1818.2 14SA 298.4 SSA 20.7

EL1 1555.2 EL2 298.1 ALF 6.46

LAUNCH DATE 9EP 85 1970

H(LI(XENTRIC CONIC

RL 150.05 LAL -.00 LOt. 1.51VL

NP lOD.?D LAP -.94 LOP 272.45 VP

tic 175.059 GL 5.52 GP 14.05 ZAL

PLANETOCENTNIC CONIC

C3 19.439 VHL 4.409

LNCH AZHTH LNCH TIN( L-I TIN( INJ LAT

90.00 9 11 39 1743.G$ -8.08

tO.O0 17 tt 52 5315.1t 27.41

IOO.OO 10 t5 18 1505.87 -7.19

100.00 18 51 54 5028.55 28.88

110.00 11 18 tl 1348.08 -10.11

110.00 L_I 17 21 4781.20 32.02

DIFIr[RENTIAL CCRRI[CTIDNS

TO( .81N_ TRA ,.8885 TC3-4.5100 6AU 1.1881

• 2482 RRA -.20,45 RC3 .1148 FAU .01937

FD( .4403 FRA 1.1211 FC3 -.8828 8SP 17914

80( 1.0210 BRA 2.7014 BC$ 4.5642 FSP -525

LAUN(H DATE 8(P 25 1970

N(LIO¢ENTRIC CCNIC

RL lSO.O3 LAL -.00

RP 108.110 LAP -1.12

RC 177.047 _ 8.27

PLAN(TO(ENTRIC CONIC

C3 21.3tt _ 4.1k_3

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT

90.00 9 9 53 1812.13 -8.21

90.00 17 44 _ 52_.55 27.19

100.00 10 24 H 1571.59 -9.34

100.00 19 12 50 5004.15 28.48

110.00 11 17 _1 1405.70 -12.29

110.00 _ 38 2 4748.78 31.80

DIFFERENTIAL CORm[CTION8

TD( 1.1803 TRA 2.8tT0 TC3-4.1543 8AU 1.1878

ROlE -£551NNA -.2772 RC3 .1721FAU .01782

FOE .4745 FRA 1.1850 FC3 -.7221 88P 18017

60( 1.1880 BRA 2.9799 BC3 4.1579 FSP -508

FLIGHT TIM( 186.00 ARRIVAL DATE MAR 30 1971

OISTANCE 543.882

25.943 GAL 5.80 AZL 82.08 14CA 270.93 8MA 121.19 ECC .24950 IN¢ .9396 Vl 29.999

38.475 GAP 15.03 AZF 89.80 TAL 188.21 TAP 79.14 RCA 91.$2 APO 151.07 V2 34.837

58.95 ZAP 154.78 [T8 83.90 ZAI[ 127.52 [T( 198.29 ZAC 116.85 ETC 248.38 CLP-174.12

OLA -14.39 RAL 302.72 RAD 8597.8 VEL 11.847 PTH 2.11VHP 8.413 DPA -10.$9 RAP 279.02 ECC 1.3199

IMJ LONG IMJ RT A�C 1NJ AZMTH 1NJ TIN( PO CST TIM IHJ 2 LAT lHJ 2 LONG

13.53 182.51 117.71 9 40 42 1143.9 -2.30 6.87

241.47 188.51 82.59 18 51 28 4715.7 26.10 233.05

355.45 181.89 119.09 10 SO 24 906.0 -3.25 348.87

2_0.15 168.31 81.19 20 15 42 4428.5 27.18 211.67

341.55 110.12 122.83 11 38 47 748.1 -5.71 335.22

199.11 187.57 77.34 21 38 42 4161.2 29.95 190.51

MID-COUR_ [XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5553.0 S_ 508.1 885 155.8 ST 1884.2 SA 337.2 iS 550.0

RRT -.5543 RRF -.5331RTF .8328 CRT .5210 CRS -.5488 CST -.9987

5576.2 R_ .0157 R13 -.9329 LSA 1778.4 MSA 286.5 8SA 19.3

881 5560.2 SG2 4_.3 THA 177.08 ELI 1895.9 ELI 288.2 ALF 6.12

FLIGHT TIN( 188.00 ARRIVAL DATE AIR 1 1971

DISTANCE 549.284

LOt. 1.51 VL 25.918 GAL 4.44 AZL 88.88 HCA 274.10 SHA 120.94 £CC .25204 INC 1.1203 Vl 29.899

LOP 275.81 VP 34.835 GAP 13.44 AZP 89.82 TAL 16tl.56 TAP 80.641 RCA 90.48 APO 151.42 V2 54.829

GP 13.85 ZAL 57.35 ZAP 185.45 (T8 141.19 ZN[ 127.35 ETE 169.58 ZAC 116.37 ETC 268.99 CLP-174.92

DLA -13.07 RAL 305.19 RAD 8587.9 Vl[L 11.948 PTH 2.13 VHP 8.653 DPA -10.76 RAP 281.37 ECC 1.5517

INJ _ |NJ RT AS<: INJ AZMI"H INJ TIM( I_) CST TIM INJ Z LAT INJ 2 LONG

17.42 188.24 117._0 9 40 5 1212.1 -4.50 10.70

239.10 17_.13 81.78 19 12 35 4_92.4 25.77 251.42

3S9.13 188.83 118.52 10 50 38 971.6 -5.46 552.49

216.87 171.81 80.44 _0 55 58 4408.1 28.84 210.24

344.79 183.88 122.15 11 40 50 805.7 -7.95 536.37

188.04 171.13 78.75 21 55 8 4148.8 29.85 189.49

MID-COUIR_[ EXECUTION ACCURACY ORBIT D2T[RHINATIOH ACCURACY

I_T 5578.2 M 499.7 SG3 148.4 8T 1834.2 Sit 355.4 SS 551.5

RRT -.5_1._ IIRF -.5188 RTF .9345 CRT .5488 CR8 -.5844 CDT -.9992

$_B 5514.8 R_3 .0128 R13 -.9346 LSA 1924.1MSA 277.8 $SA 18.2

$81 5580.7 8G2 421.9 THA 177.24 ELI 1843.5 EL2 277.8 ALF 5.81
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUtiCN •ATE •EP 25 1978 FLIGHT TIME 198.08 ARRIVAL DATE APR 3 1971

HELIOCENTRIC CONIC DISTANCE SS4.|$3

RL 1S•.03 LAL -.00 LOt. 1.51 VL 25.974 GAL 5.11 AZL 88.70 HCA 277.28 SNA

RP 108.85 LAP -1.28 LOP 27•.78 VP 38.597 GAP 13.88 AZP 89.84 TAL 114.9£ TAP

RC 179.011 GL 8.•$ GP 13.28 ZAL 54.90 ZAP 158.0S ET$ 58.M ZA[ 187.58 ETE
PLAN[TOCENTRIC CONIC

C3 83.583 VHL 4.857 •LA -11.93 RAL 307.53 RAD 854M|.0 V[L 12.040 PTH 2.15 VHP

LNCN AZMTH LMCH TIN[ L-I T114[ INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ T114[

• 0.00 9 8 43 18T•.04 -18.24 tl.LDO IN._) 118.55 • 40 1

90.00 18 4 It $274.51 27.81 138.$3 175.73 81.18 11 32 •

100.00 10 14 2 1•3§.01 -11.38 8.73 11_.40 117.83 10 Sl 17

100.00 lj 31 33 41HI8.78 tS.t• 117.57 175.51 78.88 L_O 54 48

110.00 11 18 42 1493.84 -14.37 348.00 167.14 111.33 11 43 8

110.00 L_D 33 L_ 4738.71 31.14 187.30 174.70 78.34 ££ lZ 20

DI_NTIAL. CQItR[CTIGNI NIO-COIAt3( (vlrCUT|ON ACCURACY

TDE 1.9548 TRA $.8347 TC$-3.7812 2AU 1.1873 SGT §§81.4 Vdt 490.$ 8G3 145.1

ROE .8810 liRA -.ll_J RC3 .1483 FAU .01_3 RRT -.11571|m r -.4917 Rlrl: .8583
.S01_ ntA 1.2011 FC3 -.5_Jl Blip 18114 SCAB S612.3 RI_ .0103 R13 -.8_J8

I10( 1._109 _ 3.2MK3 3.7141 Flip -495 SG1 5597.11_R 41H).4 THA 177.41

1_).31 E(( -|5109 IN( 1.3032 Vl 29.491

1_.19 RCA 98.54 APO 151.93 V! 34.922

158.85 ZAC 115.91 ETC 298.43 CLP-175.71

8.912 DPA -11.05 RAP 293.74 ECC 1.3993

PO CST TIN INJ E LAT INJ 2 LONG

127•.0 -4.59 14.41

4874.5 25.51 230.19

1035.0 -7.57 359.02

4582.8 26.59 209.17

IMS3.• -10.11 341.49

4134.7 2•.44 188.79

CSBIT DET[qMINATION A¢CUNACY

3T 1942.0 58 328.7 SS 570.7

CRT .5872 Cite -.5780 CST -.11994
LSA 2058.4 _ 2?0.3 •SA 17.2

EL1 1876.8 ELi 270.3 ALF 5.53

LAUNCH OAT( &EP R• 1970 FLIGHT TIN[ 192,00 AI_IVAL DATE APR 5 1971

H[L IOCENTR1C CONIC

RL lS0.05 LAL -.00
RP 1ON.83 LAP -1.44

RC 100.900 GL 7.3O

PLAJI_T_ENlll C CONIC

C3 I_1.139 VI.K. 5414

LNCJ4 AZI$TH U4CN TIlE

110.00 R • O

9O.OO 18 I_ 30

100.00 10 24 0

1DO.D0 19 48 10

110.OD 11 80 10

110.00 t• 8

DI8TANC[ 559.918
L_L 1.51 VL 23.850 GAL 5._ AZL IMI.51 HCA £80.42 844A lZ0.43 ECC .26487

LOP 281.1t4 VP 34.538 GAP 14.34 AZlP 34.73 TAL 183.30 TAP 83.72 RCA INl.5•

GP 12.25 ZAL 5_.§8 ZAP 144.10 (TS 71.75 ZN[ 127.37 [T[ 170.09 ZAC 115.45

DLA -10.$8 RN. 309.73 RAD 8884.1 VI[L 12.148 PTH 2.18 VHP 9.191 DPA -11.27

L-I TINE INJ I.AT INJ L_NG INJ RT ASC INJ AZNTH |NJ TIN[ PO CST TIN

11M1.87 -12.15 _4.34 173.70 115.79 9 40 21 1341.7

5L51.J8 L_J.87 237.91 t_.SY em.72 19 30 12 4441.8

19H_.44 -13.31 8.L_ 1_J.18 117.08 10 52 17 10_1.4

4131_.M 34.15 218.80 1_.1_ 79.50 21 12 1_ 4_1_.1

1380.$48 -18.$5 351.2G 171.48 120.44 11 45 30 _20.8

4730.34 31.34 194.84 178,_7 79.08 22 28 21 4130.7
DIFFEI_NTIAL COJtJlECTION8

1.3158 TEA 9.3471 TC3-9._J53 8L44J 1.1848

RD[ .1781 NNA -.9011 NC3 .111k8 FAU .01488

• 3383 IrllA S.£SI_J FC3 0.4889 Blip 1_10

DO( 1.9358 MA 3.371_ K3 3.3878 FSP -482

N1D-C_U_ EXECUTION ACCURACY

$GT 5004.1 8M 480.4 84;3 140.8

I_T -.4_ _r -.4TL_ RTF .2387

SGil 841_4.0 PJ_ .0013 I113 -.8328
• GI $_08.1 _ 417.7 THA 177.57

INC 1.4887 Vl _9._99

APO 152.31 V2 34.915

[TC 270.28 CLP-17J.S1

RAP 2_.10 ECC 1.4304

INJ 2 LAT INJ 2 L_IG

-8.38 18.03

L_J.3£ 2_9._9

-9.58 338.47

26.41 1_0_.43

-12.18 344.57

29.31 188.37

ORIIIT O[TERMINAT|ON ACCUI_ACY
ST t091.8 M 3£•.1SS 587.7

CRT .5844 CR• -.5R03 C$T -.9994

LSA 2181.2 14_A 283.5 SSA 14.4

EL1 2100.8 EL2 263.5 ALF 5.29

LAIJI_N DATE 3EP 25 1370 FLIGHT TIN[ 194.00 ARRIVAL DATE APN 7 1971

_(LiO(ENTNIC CONIC

RL 150.03 LAL -.00 LOL 1.51 VL

RP 109.8T LAP -1.13 LOP 295.10 VP

RC 182.925 GL 7.99 GP 12.$4 ZAL
PLAM[TOCENTRIC CONIC

C3 2_.104 _ 5.395

LNCH AZNTN LN(H TIN[ L-I TIN( INJ LAT

90.00 9 7 39 2003.23 -13.14

_0.00 ll 39 25 5153.25 21.78

100.00 10 24 1l 1758.0T -15.12

100.00 _Q 5 _ 4975._4 28.07

110.00 11 21 43 1578.58 -18.24

110.00 21 _ 19 4710.42 31.51
DIFFERENTIAL CONli_CYlOl_l,

1.9982 TRA 3.8898 TC3-3.0'_91 BAU 1.1794

RD( .2983 RRA -.3117 RC3 .10t33 FAU .01349

FDE _15984 FRA 1._71 FC3 -.4013 8SP 18316

110_.7225 MA 3.90_3 8C$ 3.0311 FSP -47D

DISTAN(E 515.125

25.787 GAL 3.57 AZL 88.31 HCA 283.58 •HA 120.19 ECC .27189 IN(

_.523 GAP 14.84 AZP 38.81 TAL 141.69 TAP 95.27 RCA 87.51 APO

50.39 ZAP 187.0_ ET3 74.94 ZA[ 127.31 ETE 170.53 ZAC 115.00 ETC

1.1779 Yl 29.499

152.81 V2 34.909

_70.89 CLP-17T.51

DLA

INJ LONG INJ RT A3C INJ AZNTH INJ TIN[

18.92 177.58 114.90 9 41 2

237.01 18_.28 80.44 20 6 58

9.77 17?.00 113.10 10 53 32

218.34 13_.72 78.E7 21 28 25

354.40 175.22 119.42 11 48 1

158.58 131.85 73.00 22 43 18

NID-C.O_JIItlM[ EXECUTION ACCURACY

_T 5811.7 8GN 449.5 84;3 138.7

lINT -.4707 W -.4113 RTF .9412

Sr,B 5831.31_3 .0044 R13 -.9413

SG1 5811.1 _ 413.9 THA 177.73

• 12 RAL 311.81 RAD S558 t V(L 1_.287 PTH 2._1 VHP 9.492 DPA -11.42 RAP 280.47 ECC 1.4790

PO CST TIN INJ 2 LAT INJ Z LONG

1403.2 -10.47 21.57

4655.2 25.19 2E9.71

1153.1 -11.49 2.99

4375.6 26.30 207.99

973.1 -14.10 347.83

4128.4 28.21 188.21

ORBIT DETERNINATION ACCURACY
ST 2200.• H 32E.4 SS @03.0

CRT .5995 CR$ -.$01• CST -.9999

LSA 2290.0 NSA E57.1 SSA 15.6

EL1 2208.2 [L2 257.0 ALF 5.09

LAUNCH DATE 8(P E5 1970 FLIGHT TIN[ 194.00 ARRIVAL DATE AP_ 9 1971

_L I_ENTN IC CONIC

NL 150.03 LAL -.00

RP 100.88 LAP -1.79

RC 184.93d G_ 8.41

PLAN[TC_ENTR IC CONIC

C3 32.500 V_L 5.701

LNCH AZNTH L.NCH TIN[
90.00 • 7 34

90.00 19 55 3

100.00 10 24 45
100.00 2O 20 35

110.00 11 L_

110.00 21 34 _A

LOt. 1.51 VL

LOP 288.27 VP

r,,-P 12.35 ZAL

DISTANCE 570.258

25.744 GAL 7.37 AZL 58.13 HCA 286.74 8MA

34.488 GAP 15.34 AZP 58.48 TAL 1_0.08 TAP

4•.34 ZAP 187.51 [T$ 78.41 Z/dE 127.34 [TE

119.95 ECC .27979 IN( 1.8729 Vl L1_.999

84.84 RCA 64.39 APO 153.51 V2 34.804

170.54 ZAC 114.55 ETC 271.51 CLP-179.12

DLA -R.93 RAL 313.74 RAD 98414.3 V[L 1_.408 PTH 2.24 VI$P 9.819 OPA -11.50

L-I TIN[ INJ i_kT |NJ L_NG INJ RT A3_ INJ AZMTH INJ TIN[ PO CST TIM
11)11.81 -13.82 38.10 181.40 113.82 9 41 59 1442.9

3ff48.58 L_.73 258.71 184.52 80.30 20 L_ 32 4449.0

1814.05 -13.83 13.1_ 180.8_ 115.08 10 S_ $9 1214.0
4873.11 34.03 218.15 104.31 79.18 21 43 20 4373.1

19_0.£9 -I_D.O_ 357._8 IT_.13 118.30 11 50 34 10_48.3

47_._ 31,53 194.78 105.43 78.05 _2 57 13 41L_9.1
DIFFERENTIAL CGm_CTICN8

TD( 1.8873 TRA 4.m5 TC3-2.3458 8AU !.17_D

RD_ .3017 _A -.3210 RC3 .01H_1 FAU .01217

FDE .5977 FRA 1.9424 FC3 -.3242 B•P 1•448

BO( 1.9112 MA 4.2407 BC3 2,6R74 FSP -459

RAP _O.&4 ECC 1.5349
INJ 2 LAT INJ • LONG

-12.24 25.04

25.12 229.41

-13.31 •.£0

2_.25 207.80

-1•.08 380.99

29.2• 188.29

ORBIT D[_|NATION ACCORACY

ST _L_S.S M 310.7 •$ 916.9

CRT .3133 CR$ -.6131 CST -.941_7

LSA 2385.0 MSA 250.• $SA 14.9

EL1 2303.9 EL2 250.8 ALF 4.93

NID-,COUII_M[ EXECUTION ACCURACY

8&T 5114.5 lill 4|7.7 •4;3 132.7

PUtT -.447t Ill r -.II185 RTF .1440

SCA_ 3433.1 _ .nO$5 Rt$ -.9440

_4_1 5510.3 Ve_ 409.0 THA 177.80
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OAT( •(P 25 1•70 FLIGHT TIM( 19•.00 ARRIVAL DATE APR 11 1971

RLIOCENTRI¢ CONI¢ DISTANCE $7§.271

RL 150.03 LAL -.00 LOt. 1.51 VL E§.T02 GAL •.81 AZL •7.95 HCA 2•9.90 •MA 118.72 ECC .Z•845 INC E.0730 Vl 29.•99

RP 109.•0 LAP -1.95 LOP 891.43 VP 39.4§4 GAP 15.98 AZP •1.8• TAL 1S•.53 TAP 88.43 RCA •5.1• APO 154.25 V2 34.799

RC 19•.7•• GL •.77 GP 12.09 ZAL 48.41 ZAP 167.•6 (T• •2.16 ZN[ 117.31 (TE 170.75 ZAC 114.10 (TC ETZ.I£ CLP-179.94

PLAMETOCENTRIC CONIC
C3 $•.418 VI4L •.035 DLA -7.73 RAL 315.80 RAD •§_J.4 VI[L lt.S•1 PTH Z.E• VHP 10.174 DPA -11.$3 RAP 293.19 ECC 1.5993

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZNTH 1NJ TIN( PO C•T TIM ;NJ Z LAT INJ Z LONG
90.00 9 7 4• 81810.•2 -17.19 35.•3 1•5.22 112.•5 • 43 9 1520.• -13.•5 Z•.49

JO.O0 1• 9 30 S84•.S0 E•.T3 234.87 11N3.18 •0.2• 20 3• 58 464•.5 E5.11 ZZ•.39

100.00 10 E• H 1•70.40 -1•.4E I•.U 1N.H 115.97 10 S• 39 1270.4 -15.03 9.51
100.00 80 34 35 4•74.15 2•.OS 216.23 1•9.89 79.21 21 57 2• 4574.Z Z•.Z7 Z07.8•

110.00 11 t5 11 1•83,30 -21.70 ,79 11_.99 117.0• 11 55 14 10•3.3 -17.89 355.75

110.00 •1 51 17 4734,01 31.80 197.11 18tt.00 79.23 23 10 11 4134.0 2•.3• 188.•0

DIIrlrI_IENTIAL CGIU_CTION8 MID-COURgE EXECUTION ACCURACY ORBIT DETERMINATION ACCUIEACY

TD( •.041•8 TRA 4.595• TC$-2.$844 BAU 1.1814 8GT 5612.1 SM 449.0 _$ 12•.• •T 237•.• SIR 314.• •• •89.9

NO( .•143 iliA -.3889 RC$ .07•5 FAU .01041• RRT -.4230 RRIF -.4094 RTF .94•9 CRT .•Z•5 CR• -.•244 C•T -.••97
IrD( .•2•S IrRA 1.3••1 FC3 -.ES•9 BSP 1•590 SrdS $650.2 1_3 .0048 R13 -.94•9 L•A 24••.§ NSA 244.• ••A 14.Z

• .1072 IlltA 4.8•7• 9C$ 2.$656 FSP -44• SGI §91S.7 8&2 403.0 THA 17•.07 EL1 23•8.• EL2 244.6 ALF 4.79

FL|GHT TIME _DO.O0LAUNCH DATE IMEP 85 1•70 ARRIVAL DATE AIR 13 1971

MELIOCENTRIC CCNIC DISTANCE 590.17•
• b 190.0• LAL -.00 LOL 1.51 VL 25.441 GAL 9.12 AZL •7.78 NCA 293.0• _4A 119.49 ECC .2•7•• INC Z.Z•19 Vl 29.•99

• P 108.91 LAP -t.lO L_P 294.59 VP 34.421 GAP 19.40 AZP 66.11 TAL 156.9• TAP 90.05 RCA •3.•9 APO 155.10 VZ 54.795

RC 188.¢NW GL 9.07 GP 11.•5 ZN. 44.•O ZAP lU.IS ET• N.19 ZAE 127.85 ETE 170.•5 ZAC 113.•• ETC 278.78 CLP-179.77

PLAMETOCENTIIIC CONIC

C3 A0.9•8 VHL •.394 DLA -•_19 RAL $17.$2 RAD 98•4.• VEL 12.740 PTH 2.32 VHP 10.591DPA -11.4• RAP 2•5.53 ECC 1.•737

LNCH AZNTH INCH TIME L-I TIM( INJ LAT INJ _ INJ RT AEC INJ AZMTH ZNJ TIME PO C$T TIN INJ 8 LAT INJ 8 LONG
90.00 • • 18 8177.05 -18.64 _H;.12 186.04 111.71 9 44 _ 1577.0 -15.53 31.82

90.00 1• L_ 50 5851.44 85.7• 256.88 195.73 80.38 20 SO 81 4•$1.4 85.1• 288.58
100.00 10 _ 15 1_8.83 -19.•0 ZO.OQ 1•8.49 118.78 10 5• 80 1385.Z -14.64 18.76

100.00 80 47 m 4978.47 86.10 218.$4 163.49 78.$7 22 10 87 487•.5 26.35 E08.18

110.00 11 86 54 1735.18 -L_.87 4.00 IINJ.I_ 115.78 11 55 53 1135.1 -1•.61 35•.77

110.00 I_ 9 $4 4741.35 31.78 197.64 168.87 7•.53 83 88 15 4141.4 E9.54 189.11

DI_TIAL. CalECTION• NID-COURS_EXECUTXON ACCURACY ORBIT DETERNINATXON ACCURACY

8.8•45 TOA 4.1N_• TC3-£.0940 BAU 1.1444 8GT 3805.8 _ 431.4 SG$ 185.0 ST 8451.8 M 310.9 •• 648.4

RDE .8381 _ -.3990 RC3 .04_7 FAU .00944 RRT -.5963 _ -.3817 RTF .9501 CRT .839S CRS -.6359 CST -.9999

.•558 FRA 1.4371 FC3 -.t038 Blip 18745 SG8 59£1.8 R£3 .0037 R13 -.9501 LSA 8541.• NSA 83•.3 SSA 13.6

B04[ 8.3180 MA 4.•742 BC3 2.0950 FIk o -439 SG1 5607.• SGE 395.9 THA 178.24 EL1 14S9.3 EL2 239.2 ALF 4.68

LAUMCH DATE •EP E• 1970 FLIGHT TIME E02.00 ARRIVAL DATE APR 15 1971

tq[LIQCENTRIC CONIC DISTANCE 584.847

RL 150.03 LAL -.00 LOt. 1.51 VL 85.881 GAL 10.09 AZL 97.50 NCA 898.88 •MA 119,27 ECC .30848 INC 2.§009 Vl 89.999

RP 108.•8 LAP -8.84 LOP 897.75 VP 3•.388 GAP 17.2• AZP •8.99 TAL 155.49 TAP 01.71 RCA 92.49 APO 158.0• V2 34.791

RC 11)0.54• GL 9.32 GP 11.63 ZAL 42.91 ZAP lU.$§ (T• 10.49 ZAE 187.18 ET( 171.14 ZAC 113.21 ETC 273.31 CLP 179.38

PLAM[TOCENTRIC CONIC
C$ 4•.177 Vt4L •.7•5 OLA -9.13 RAL 318.93 SAD 8548,7 V(L 12.944 PTH 2.39 VHP 10.984 DPA -11.41 RAP 897.95 ECC 1.7599

LI_H AZNTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO ¢•T TIN INJ 2 LAT INJ 2 LONG

90.00 • • 45 8831.59 -19.•• 48.59 192.95 110.50 9 45 57 1631.6 -17.01 35.14

OO.OO 1• $S • 5837.58 8•.05 837.32 1•7.27 •0.59 81 E 45 4657.5 25.85 289.00

100.00 10 87 11 187•.55 -El.E7 23.45 192,3E 111.51 11 O 10 1378.8 -18.16 18.01

100.00 80 59 83 4985.70 28.19 817.0• 187.00 79.•3 88 n 2• 43•5.• 28.47 209.98

110.00 11 88 47 17•5.78 -E4.73 7.80 1110.73 114.39 11 5• 52 11•5.7 -81.83 359.80

110.00 L_ 14 1• 4731.30 31.87 199.38 IN.1E 7•.94 83 33 28 4151.4 29.75 189.82

DllrFI[RENTIAL CGRRECTICN$ M|D-C._CL_I_ EXI[CUT[ON ACCURACY ORBIT DETERNINATION ACCURACY

E.SO08 TItA 5.3850 TC3-1.•841 BAU 1.1165 SGT 5563.6 8DR 417.1 SG3 181.4 3T 2518.5 SR 30•.7 •S 655.3

1198 .34J0 NRA -.83•09C3 .0504 FAU .00840 RRT -.3673 RRF -.3548 RTF .9535 CRT .8522 CR• -.6478 CST -.9999

IrOl[ ._4• IrRA 1.411tl5 FC3 -.1575 B_P 18881 SG8 580J.2 RL_ .00_) R15 -.9535 LSA 2604.E NSA 831.9 SSA 13.0

BO( 8.5845 BRA S.3757 6C3 1.8848 FSP -430 881 5565.7 _ 397.7 THA 178.42 EL1 2§20.5 ELI 231.7 ALF 4.59

LAUNCH DATE SlIP 85 1970 FLIGHT TIME L_4.00 ARRIVAL DATE APR 17 1971

HELIOCENTRIC CCNIC DISTANCE 589.558

RL 180.03 LAL -.00 L(X. 1.51 VL 85.581 GAL 11.13 AZL 07.87 NCA 899.$7 SI4A

ItP 108.95 LAP -8.38 LOP 300.•1 VP 3•.358 GAP 19.04 AZP 86.94 TAL 184.04 TAP

RC 11)8.414 GL 9.55 GP 11.43 ZAL 41.34 ZAP 1M.49 ET3 94.97 ZN[ 187.08 ETE

PL.AMETOCSNT81C CONI¢

C3 $8.1_4 Vt4L 7.1_q) DLA -5.43 RAL 3_0.43 RAID •5M.9 VEL 13.177 PTH P.41 VHP

U(H AZNTH LHCH TIN( L-I TIN( INJ LAT

90.00 • 9 IN I_ql4.47 -El.Lq)

90.00 19 44 25 SLql4.4• 29.•3

100.00 10 88 13 8030.33 -1_.33

100.00 81 10 80 49115.63 18.31

110.00 11 30 95 1_35.0_ -L_.06
110.00 L_ 84 87 47•_.87 38.04

DIFFEI_NTIAL C._OI_CTiON8

TDE E.7857 TI_A $.71M4 TC3-1.5743 BAU 1.1003

RDE .3973 NIIA -.8407 RC3 .03/14 FAU .00715

IrDE .7153 FRA 1.3440 FC3 ".1184 BIke |8970

BOE 8.7505 MA 5.•044 BC3 1.5748 FSP -419

119.05 ECC .32008 INC 2.7380 Vl 29.699

93.41RCA 80.95 APO 157.16 VZ 34.789

171.32 ZAC 112.77 ETC 873.89 CLP 178.51

11.449 OPA -11.87 RAP 3OO.15 ECC 1.8t501

INJ _ INJ RT AS(: INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 8 LONG

45.94 tH.H 100.28 9 47 _0 1•84.5 -1•.38 3•.48

837.95 L_O,7T 80,89 21 14 12 466•.5 85.59 8L_.•2

86,79 1_H_.12 110.19 11 E 3 1430.3 -19.57 19.21

217.70 200.51 79,99 22 33 33 4395.8 E•.•4 209.50

10.40 1_4.S8 112.9_ 12 1 10 1235.1 -L_.75 8.0_

1_t).31 t_._4 77.45 23 43 _1 41•3.9 SO.DO 190.70

MID-C(X/RE_ [XI_CUTIGN ACCURACY ORBIT DETERNINATION ACCURACY

8GT 5570.2 _ 401.6 963 117.9 ST 859•.4 8R 308.2 S• 1_9.1

liT -.3356 W -.3280 RTF .9569 CRT .4853 CRS -._408 CST -.9998

5563.9 RL_ .0023 R13 -.9589 LSA 2859.8 NSA 285.1 SSA 18.4

_t 5560,9 SG2 378.5 THA 178,81 EL1 2574.3 EL8 2_4.9 ALF 4.51
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH DATE 9EP 25 1970

M(LIOCENTRIC CONIC

RL 150.03 LAL -.DO

RP 100.84 LAP -2.51

RC 184.811 GL 9.69

PLAM[TOCENTR|C CONIC

C5 59.346 VHL T.705

LNCH AZMTH LNCH TIN[

90.00 9 10 15

90.00 19 SQ 45

SO0.DO 10 98 18

100.00 tl tO 21

110.00 11 $Z 22

110.00 _ 35 46

FLIGHT TIN( 206.00 ARRIVAL DATE APR 19 1971

DISTANCE 593.962

LOL 1.51 Vb 25.543 GAL 12.26 AZL 87.02 HCA 302.53 SNA 118.84 ECC .$$Z95 INC 2.9778 Vl 29.699

LOP 504.08 VP _6.$30 GAP 18.87 AZP 80.40 TAL 152.$4 TAP 95.16 RCA 79.28 APT) 158.41 VZ 34.787

GP 11.24 ZAL 59.09 ZAP 186.51 (TS 99.Qa ZAE 126.95 ETE 171.50 ZAC 112.33 [TC 274.44 CLP 177.61

DLA -4.80 RAL $21.83 RAO 6569.1 VEL 15.443 PTH Z.46 VHP 11.961DPA -11.08 RAP $02.41 (CO 1.9770

L-I TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ Z LAT INJ Z LO#AG

Z$35.14 -22.51 49.59 200.39 107.90 9 49 9 1735.6 -19.65 41.65

5E78.01 27.05 238.77 204.25 81.28 21 24 45 4478.0 25.57 230.42

_.$2 -25.67 30.05 !119.90 108.81 11 3 59 1480.5 -20.88 ZZ.34

5000.34 28.46 218.69 205.98 80.45 22 45 50 4408.4 26.85 ZlD.Zl

1883.0• -27.31 15.59 1N.42 111.40 1Z 3 45 1283.1 -24.16 5.84

47?8.58 52.27 200.41 205.14 78.07 23 55 25 4178.6 30.29 191.75

OIFFI[RENTIAL CGIEIECTIONS NID-COLIR6E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

10( 1.1_52 TRA 6.2544 TC3-1.3428 BAU 1.01_0 SGT SSII.! _ _lA.E SG3 114.6 ST 2612.7 SR 297.6 SS 644.5

ROE .$_ MtA -.3_4 RC3 .0502 FAU .00S87 RRT -.L_)99 ItRF -.2917 RTF .9606 CRT .6790 CR3 -.673• CST -.9998

FD( .7479 FItA 1.•047 FC3 -.0956 BSP 19015 SGB 5574.6 RL_ .0024 R13 -.940• L3A 270•.4 N•A 21•.0 SSA 11.9

BO( 2.9903 BRA •.283• DC3 1.3431 FSP -40• Srwl 5582.4 _ _i8.3 THA 178.•0 ELI 2•20.• EL2 217.8 ALF 4.45

LAUNCH DATE SEP 25 1970 FLIGHT TIN( L_8.00

N[L IOCENTR IC CONIC

RL 41_50.03 LAL -.00

RP 10e.84 LAP -2.•3

RC IN.080 GL 1.81

PLAN[TOCENTN | C CONIC

C3 47.•91 VI4L 8.227

LNCH AZMTH LNCH TIN(

90.00 9 11 5

90.00 _D • 9

100.00 10 _D _J

100.00 21 L_) L_

110.00 11 34 •

110.00 I_ 48 18

ARRIVAL DATE APR 21 1971

DISTANCE $98.135

LOL 1.51 VL 25.505 GAL 13.48 AZL 88.78 HCA 305.6• SI4A 118.64 (CO .54720 IN(: 3.2416 Vl 29.699

LOP 307.24 Vii= 34.302 GAP 18.79 AZP 86.11 TAL 151.31 TAP 9•.99 RCA 77.45 APO 159.83 V2 34.786

GP 11.0• ZAL 58.51 ZAP 1M.45 (T3 104.50 ZAE 126.78 ETE 171.86 2AC 111.89 ETC 274.98 CLP 176.68

DLA -4.25 RAL 523.11 RAD 8589.5 V[L 15.749 PTH 2.51 VHP 12.528 DPA -10.86 RAP 304.•3

L-I TIN[ INJ LAT INJ _ INJ RT ADC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT

23415.0e -_J.31 52.$8 Lq)4.09 10Q.55 9 50 50 1785.0 -Z0.82

5Lb81.91 27.18 2_HI.77 207.64 81.76 21 34 21 46•1.9 25.77

tt_J.02 -24.•9 55.L_8 Z05.6E 107.40 11 5 55 1529.0 -22.00

SG_5.14 I_I.L2 219.7• _07.40 80.99 22 53 12 4423.1 27.08

12_.81 -I_1.43 1•.75 20_.I_ 109.83 12 • 18 1329.• -25._•

4795.51 32.50 201.•4 _.19 78.70 24 2 12 4185.5 30.•1

O IFFIL3_NTI AL COm_CTI(N_

3.tit88 TItA 0.7507 TC3-1.1£8§ BAU 1.0214

RD[ .4011_ liRA -.5248 IIC5 .O_q_ FAU .00452

IrDE .7831 IrllA 1.2,M FC5 -.0378 DIP 11HI78

3.2480 BRA •.751N) 8C3 1.1287 FSP -395

NID-_8[EmrCUTION ACCURACY

SGT $545.2 _ _H).9 SG3 111.5

I_T -.ES97 _ -.2557 RTF .9443

SG6 5S58.6 _ .O0_i R13 -.9645

SG1 5142.1S_ 357.1THA 178.00

ECC 2.1140

INJ 2 LONG

44.79

231.38

25.47

211.28

8.83

18_.95

ORBIT DETERNINATION ACCURACY

ST 2855.0 Sit £92.• S• 701.4

CflT .•_3A CRS -.8670 CST -.9988

LSA 2751.7 NSA 210.• 3SA 11.4

EL1 2660.8 EL2 210.4 ALF 4.40

LAUNCH DATE SEP 25 1970

I'I(LIOCENTRIC CONIC

RL 1SO.O3 LAL -.DO

RP 104.94 LAP -2.75

RC 197.900 GL 9.91

PLAN[TOCENTRIC CONIC

C_ 77.5DR VHL 8.•04

LNCH AZMTH LN(H TIN[

_D.OO 8 12 0

90.00 20 14 37

100.00 10 31 3e

lo0.O0 21 37 42

llO.O0 11 35 51

110.O0 I_ 48 57

FLI;HT TIM( 210.00 ARRIVAL DATE APR 23 1971

DISTANCE 602.021

LOt. 1.51 VL 25.4G9 GAL 14.81 AZL 06.47 HCA 308.83 •HA 110.44 [CC .59510 INC 3.5270 Vl 29.999

LO# s 310.40 VP 34.27• GAP _0.31 AZP 07.78 TAL 150.0• TAP 96.09 RCA 75.44 APO I•1.45 V2 54.785

GP 10.90 ZAL 37.$3 ZAP 186.29 ET3 109.42 ZAE 126.57 ETE 171.86 ZAC 111.44 ETC 275.51 CLP 175.71

DLA -3.73 RAL 324.29 RAID •5•9.5 VEL 14.101 PTH 2.57 VHP 13.159 DPA -10.59 RAP 306.61 ECC 2.2?55

L-! TIM( INJ LAT INJ LCNG |NJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT 1NJ 2 LONG

2452.4• -24.1• 55.77 207.71 105.19 9 52 $5 1632.5 -21.87 47.87

5307.87 27.34 240.82 210.98 82.32 21 43 5 4708.0 25.99 232.51

2175.89 -25.•1 58.46 207.28 105.•7 11 7 52 1575.7 -23.17 28.50

5059.97 20.80 220.94 _10.75 61.•1 23 1 42 4440.0 27.33 212.40

1•74.57 -29.43 18.87 205.25 106.23 12 8 45 1374.6 -2•.•5 11.78

4815.•5 32.74 L_DS.05 208._ 79.57 24 10 11 4213.9 30.95 194.28

DIFFERENTIAL C_ItltECTION$

TDE 3.41_1,1 'IRA 7.2872 TC3 -.9508 BAt) .•G4•

NO( .4313 RRA -.324_ RC3 .0156 FAU .o0_107

FIDE .0215 FRA 1.74_ FC3 -.0543 BSP 168"34

• 0( 3.523• BRA 7.21MI4 6C3 .9310 FSP -581

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5519.1 SCAt 353.5 363 108.• ST 2687.3 SR 287.8 S• 720.9

RRT -.EI_ RRF -.2101 RTF .9680 CRT .706• CRS -.7030 CST -.9998

SCA_ 5550.4 fli_ .00_4 R13 -.9680 LSA 2789.8 MSA 202.7 SSA 10.9

S_1 5512.7 Sre_ _45.1 THA 179.21 EL1 2695.1 EL2 202.5 ALF 4.37

LAUNCH DATE SEP 25 1•70 FLIGHT TIN[ 212.O0 ARRIVAL DATE APR 25 1971

HELIOCENTRIC CONIC

RL lS0.03 LAL -.O0

RP 1011.94 LAP -2.85

RC 198.•_0 GL 8.97

PLAN[TOC[NTR 1C CONIC

C3 811.154 WIL 9.441

LNCH AZNTH LNCH TIME

IlG. O0 9 12

9O.OO ZO _ 8

lo0.O0 10 52 47

1O0.O0 21 45 2

110.O0 11 37 30

110.O0 _ 58 48

D I FF[RIrNT I AL C.4_U_CT I ON8

3.711/14 TRA 7.1170¢1

• 4588 lima -.5U_7

IrDE .84138 FRA 1.81_1

• DE 3.02•7 BRA 7.•770

DISTANCE S05.553

LOL 1.51 VL 25.434 GAL 1•.27 AZL 86.18 HCA 311.99 SIAA

LOP 315.5• VP 34.252 GAP 21.95 AZP •7.43 TAL 148.90 TAP

GP 10.75 ZAL 56.25 ZAP 186.0_ ET5 114.57 ZN[ 126.51 ETE

118.25 •CO .38087 IN(: 3.8390 Vl 29.•99

100.89 RCA 73.22 APO 163.29 V2 34.795

172.05 ZAC 111.01 ETC 27•.O0 CLP 174.69

OLA -3.29 RAL _25.55 RAD •5_9.7 VI[L 14.508 PTH 2.•5 VHP 13.8•3 DPA -10.30 RAP 308.93 ECC 2.4•69

L-I TIN• XNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN• PO C$T TIM INJ 2 LAT INJ 2 LONG

2477.79 -P_6._M 58.87 211.24 105.82 9 54 16 1877.8 -22.82 50.85

5585.O0 27.50 _1.2.21 214.24 82.95 21 50 55 472•.0 26.24 233.77

I_L_0.55 -_.41 _.53 210._4 104.54 11 8 47 1_0.A -24.15 _1.46

5058.85 98.•7 2L_.34 _14.0_ 82.50 23 9 ZO 4458.6 27.•0 215.80

_017.75 -_0.51 _.S_ _0_._0 1_._1_ 12 11 • 1417.7 -27.T3 14.67

4834.0_ 52.86 Z04.56 213.51 80.44 24 17 22 4254.0 31.31 195.75

NID-C(XJRD( EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TC3 -.7492 BAU .B928 SGT 54H.5 8DR 5_4;.8 863 105.9 ST 271•.5 SR 282.9 $S ?43.4

RC3 .010£ FAU .00150 RRT -.$81011_1 r -.1994 RTF .87t8 CRT .7248 CRS -.7193 CST -.9889

FC3 -.0148 Blip 18545 _ 5508.5 RLr5 _ R13 -.8718 LSA 2823.7 MSA 1_4.6 3SA 10.4

BC3 .7482 FSP -5•5 301 5486.5 SG2 552.2 THA 179.4_ EL1 2724.1EL2 194.5 ALF 4.54



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE SEP 29 1970 FLIGHT TIM( 214.00 ARRIYAL DATE APR £7 1971

HELIOCENTRIC CONIC

RL 150.03 LAL -.DO LOb 1.51 VL

RP 108.94 LAP -2.95 LOP $11.73 VP

RC 201.461 GL 10.01 GP 10.61 ZAL

PLAN_TOCENTRIC CONIC

C3 103.022 VHL 10.150

LN(H AZMTH LKH TIME

90.00 9 13 59

9O.OO EO E8 4E

100.00 10 33 S8

lO0,OO 21 51 25

110.00 11 39 5

110.00 23 E 47

DzFIrI[RENTIAL CCRRECTION8
TD( 4.123S "iRA 8.S043 TC3 -.583£ BAU .8033

ROE .4946 IliA -._54 RC3 .0091 FAU-.O0024

FOE .9104 FRA 1.9111 FC$ .OOZO BSP 18171
BO( 4.1539 BRA 8.5114 BC3 .5833 FSP -348

DISTANCE 603.M|

25.400 GAL 17.80 AZL $S.02 HCA 315.14 SNA 118.04 ECC .40020 |NC 4.1853 Vl 29.999

$l.lt9 GAP 23.13 AZP 87.03 TAL 147.87 TAP 103.01 RCA 70.75 APO 1Q5.40 V2 34.796

3S.tS ZAP 167.13 [78 119.31 ZN[ 129.99 ETE 172.24 ZAC 110.57 ETC £79.48 CLP 175.91

DLA -2.9E RAL 386.30 RAID 9970.0 VEL 14.979 PTH 2.70 VHP 14.654 DPA -9.98 RAP 310.99 ECC 2.9959

b-| T|14( INJ LAT |NJ LONG |NJ RT AEC ZNJ AZMTH |NJ TIN( PO CST TIM INJ 2 LAT INJ Z LONG
E510.79 -tS.i3 91.1M £14.95 102.47 • 55 S• 1RED.9 -E$.95 53.73

3349.77 ET.IS 243,M 117.39 •3.•5 11 57 49 4745.8 29.49 235.17

t242.77 -27.10 42.30 214.£7 103.13 11 11 40 199£.2 -25.02 34.31

S079,01 29.19 tt3.83 tiT.t0 •3.07 23 tt 4 4479.0 27.99 219.25

_1099.91 -$1.07 2|.88 213.13 105.02 12 13 24 1458.• -29.T0 17.49

48S5.94 33.21 201.tZ 211.55 11,39 24 23 d2 4255,• 51.99 197.33

NIO-COURS[.EXI[CUT[OI ACCURACY ORBIT DETERNINATION ACCURACY

1GT 5471.9 3DR $20,2 I_$ 105.4 ST 273•.5 811 2T2.1 SS 799.2

limT -.()_ _ -.1003 RTF .9755 CRT .7421CR8 -.7599 CST -.9999

9411.3 _ .00_• 215 -.9753 LSA 2853.0 143A 189.1 SSA •.8

801 9472.0 •4;2 319.• THA 179.66 EL1 2747.5 EL2 185.8 ALF 4.53

LAUNCH DATE SlIP 25 1970 FLIGHT TINE 211.00 ARRIVAL DATE APR 29 1971

HELIOCENTRIC CONIC

RL 190.03 LAL -.00

RP 109.93 LAP -3.04
RC 203.212 GL 10.01

PLANETO(_MTRIC COMIC

C3 119.727 VHL lO.04E

LNCH AZNTH LNCH TIN[

JO.O0 9 15 0

gO.O0 _0 34 15

100.00 10 35 T

100.00 21 54 49
110.00 11 40 34

110.00 L_J 7 31

LOL 1.51 VL

LOP 319.89 VP
GP 10.49 ZAL

DIITANC[ 111.194

23.348 GAL 19.97 AZL 8|,43 HCA 518.29 SMA 117.91 •CO .42524 INC 4.5984
_,L_G GAP 24.1MI AZP 14.S• TAL 14•.•• TAP 105.29 RCA GS.DO APO 197.81

34.40 ZAP 197.11 [T3 IE4.17 ZN[ 125.60 •T[ 1_.4d ZAC 110.14 ETC 276.95

DLA -2.11 RAL 327.12 RAD •570.2 VEL 15.929 PTH 2.77 VHP 15.547 DPA -9.65 RAP 512.97

L-I TIN• INJ LAT INJ _ INJ fiT AEC INJ AZMTH INJ TIHE PO C•T TIN INJ 2 LAT

2991.12 -L_J.I• a4.11 217.t• 101.t7 • S7 41 1991.1 -24.59

53t7.23 27.81 245.19 L_0.42 84.42 22 3 42 4797.2 29.7A

L'_D_.95 -27.68 45.52 217.55 1D1.7• 11 15 50 11'02.7 -25.78
5100.•5 29.52 225.45 L_.DO.25 •5.90 23 21 50 4500.• E8.16

t097.77 -51.72 2•.72 211.51 105.41 12 15 52 1497.8 -L_J.55

4179.59 33.43 207.98 219.17 92.41 E4 2• 10 4278.6 52.02

DIIrlrERENTIAL _CTION9 N|D-COUIU_ IX[CUT|ON ACCURACT
TlX 4.4814 I_A 9.2014 TC3 -.4325 BAU .6J20 8GT 144•.3 8CAt 304.4 •G3 101.0

• 5110 RItA -.ZeTO Re3 .0032 FAU-.OOL_q) RRT -.01_8 RRF -.0315 RTF .9792

FD( .H24 FRA 2.0107 FC3 .DIS• Blip 17642 $62 54SS.0 RLr5 .0050 R13 -.9792

BO( 4.5110 liRA 9._052 BC5 .4524 F_P -529 SG1 5441.5 _e_ 304,2 THA 179.91

Vl 29.999

V2 34.789

CLP 172.45

E¢C 2.9704

TNJ 2 LONG

56.46

259.69

57.05
219.82

_0.19

1_9.03

ORBIT DET_RNINATION ACCURACY

ST 2757.0 _R 273.4 99 799.1

CRT .7904 CR8 -.7554 CST -.9999

LSA 2878.0 MSA 177.5 $$A 9.3

EL1 2764.• EL2 177.1 ALF 4.55

LAUNCH DATE &EP 25 1970 FLIGHT TIM( •18.DO ARRIVAL DATE NAY 1 1971

HELIOCENTRIC CONIC DISTANCE _15.04E

RL 150.05 LAL -.DO LOb 1.51 VL 25.335 GAL 21._ AZL 2§.00 HCA 521.44 •HA 117.75 ECC .44857 _1_ 5.0059 Vl 29.909

RP 109.92 LAP -5.1E LOP 5E5.09 VP 51_,190 GAP 2•.35 AZP 89.09 TAL 14_.E9 TAP 107.7E RCA _4.95 _0 1T0.5_ V2 54.790

RC 204._43 GL 10.00 GP 10.55 ZAL 55.?0 ZAP 1_1.43 [T1 129.92 ZAI[ 129.11 ETE 17Z.$4 ZAC 109.7_ ETC 277.55 CLP 171.20

PLAN_TOC[NT91C CONIC
C3 159.989 VHL 11.95_ DLA -2.59 RAL 527,21RAD I§_0,§ V_L 11.11§ PTH 2.84 VHP ll.Sil DPA -9.51 RAP 514.25 ECC 5.3059

L_H AZNTH L_H TIN( L-I TIME INJ LAT INJ LONG INJ 27 AEC INJ AZMTH INJ TIN( PO C$T TIN INJ 2 LAT INJ E LONG

90.00 9 19 1 259•.45 -t•._• •7.2t) L_O.•5 ••.•2 9 59 19 1998.4 -25.01 50.01

90.00 _0 30 42 5590.27 27.•5 24•.84 223.30 85.24 22 • 52 4790.3 28.99 £59.55

100.00 10 59 15 _39.J4 -E1.17 47._J _0._5 100.45 11 15 14 1759._ -29.44 39.50

100.00 2ff 1 • 5124.31 _.4• 227.15 225.1S 84.7• 23 2• 35 4524.5 28.44 218.50

110.00 11 41 57 2153.99 -52.27 31.41 219.99 101.•S 12 17 30 1534.0 -50.29 22.75

110.00 25 11 59 4_0_.75 55.15 L_D_.15 _|2.15 •3.4• 24 33 59 4302.7 52.5T 200.95

DIFFERENTIAL _CTION9 MID-COQRII[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TO( 4.01_ TRA 9.01_ TC5 -.5104 BAU .5910 8GT 93_t,_ _ 2_,• _5 ••.1 ST 2745.5 H 299.5 19 925.4

RID( .951T RRA -,2518 RC3 .0014 FAU-,O0594 RRT ,051•II1_ r ,0477 RT_ ,•825 CRT ,7784 C_9 -,7754 CST -._999

FD( 1.0094 FRA 2.11N FC5 .0_44 BEP 19199 V_ 93fl.3 _ -.0034 R15 .9925 LSA 2872.4 M•A 1_8.8 98A 8.8

BO( 4.8914 BRA 9.9190 BC5 .3104 FSP -532 _1 5391oS 80_ 2_.4 THA .19 EL1 27§1.5 EL2 188.9 ALF 4.59

LAUNCH DATE _l[P 25 1970 FLIGHT TIME _eO.O0 ARRIVAL DATE MAY 5 1971

14ELIOCENTIIIC CONIC

RL 150.O3 LAL -.IX)

RP 1011.91 LAP -5.1•
RC _Oe.9$S GL •._1

Pt.AI_TOCI_MTIIIC CONIC
C5 1M.795 V_L 12.&57

LI4_4 _ZNTH LNCH TIN(
90.00 • 17 1

9O.OO 20 41H

IO0.OO 10 37 I•

100.00 tt 4 19

110.00 11 43 11

110.00 _1_ 14 57

DIITANCI[ 114.011

L_L 1.51 VL 25.511 GAL 23.91 AZL 04.50 •4CA 324.59 8_A 117.(K) ECC .47727 IN(: 5.5042 Vl 29.999
LOP 5Lq;._l| VlP _M1.17_ GAP _.1_ AZP IS._1 TA_ 145.79 TAP 110.38 RCA 91.47 APO 175.73 V2 _._.795

6P 10.1_ ZAL 35.19 ZAP 115.95 [T• 153.53 ZA£ 124.52 [TE 17E.89 ZAC 109.31 [TC 277.75 CLP 199.85

DLA -2.23 RAL 3_8.54 RAD 1570.8 V_L 14.119 PTH 2.92 VI9P 17.7_0 DPA -0.97

L-| TIN• |NJ LAT |NJ _ |NJ RT A_C |NJ AZMTH INJ TIME PO C$T TIM

L_L_2.35 -27.03 ¢H|.70 L_3.74 98.77 10 0 55 2052.5

_414.94 I_.07 _.1_ t_J.Ol 81.13 22 12 11 4814.8

L'JTS,51 -_.H 50,38 _.49 _g.23 11 18 55 1773.5

5149.11 _D.Ik2 L_ql.•e I_S.88 85.74 25 _0 8 4549.1

2117.15 -3_.71 33._0 I)lm._ 100.54 12 19 18 1597.1

4_8.04 33.81 211._ _.47 1_.95 24 57 5 4328.0

DIFF[I_NTIAL CCDM_CTi0N1

TDE 5.9144 TRAIO.71•9 TC3 -.1937 BAU .4248

• S_ _ -.1_47 RC5 .O00e FAU-.O0$30

FD9[ 1.094_ PR_ 2.L'J04 FC_ .0531 BEP 1808_

BO_ 5.2481 BRA10.7189 BC$ .1937 FSP -524

RAP 519.92 ECC 3.7121

INJ 2 LAT INJ 2 LONG

-25.54 81.55

27.24 240.08

-24.99 41.95

22.71 2_0.$0
-_0.91 25.14

32.70 20_.73

ORBIT D[TERM|NATION ACCURACY

ST 2754.• M 295.4 99 060.7

CRT .7977 CRS -,7951 CST -.9999

LSA 2874.9 14SA 159,• 98A 8.2

ELI 2745.1 EL2 159.6 ALF 4.44

NID-C(XNtI_ EXECUTION ACCURACT

8GT 934|.1 M 277.1 1&3 95.7

liT .1491RRF .1597 RTF .9859

$62 5393.1RL_ -.0030 R15 .9859

801 9541.1 8rr_ 274.1 THA .45

1824



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUUCH DATE strP 28 1•70 FLIGHT TIM( 70.00 ARRIVAL DATE DEC S 1970

I4(L IOCENTll l C CONIC

RL 149.99 LAL -.00

RP 107.41.8 LAP .M

RC 51.E63 GL 3.88

PLAN[TOCENTR l C CONIC

C3 87.M4 VHL 5.258

LNCH AZNTH LNCH T|iE

90.00 Z 4• 18

tO.O0 12 E IE

100. O0 4 2 81

100.00 13 Ill 50

110.00 4 88 57

110.00 14 49 8

DI•TANC[ 1••.518

L_. 2.48 VL 87,808 GAL -10.1D• AZL ••.3• NCA 84.•• 8MA

LOP 87.19 VP 37.8180 GAP -10.18 AZP ••.IM TAL 117.87 TAP

GP -17.30 ZAL 145.91 ZAP 84.30 IrT8 40.07 ZA[ 14•.31 [TIE

IE•.•3 ECC .E3••1 INC .837R Vl ZR.7Ot

$02.36 RCA 98.0D APO 15•.8• V£ 38.1R$

330.D7 ZAC 84.88 (TC £D1.43 CLP -17.34

DLA -10.•0 R_ 815.81 RAD •S_J.1 V[L 18.807 PTH E.19 _q4P 7.1U OPA -$•.48

L-| fINE INJ LAT |M_J _ |NJ RT A8C INJ AZNTH INJ TIME PO C•T TIM
10S•.84 -1E.Ikl 85.•7 80.18 115.55 $ 18 S• i358.E

5878.54 8•.IH) 8!l•.lH) 8S.IM •1.10 13 30 S _1_7£.5

171l.N -18.il 7.88 78.83 11i.71 4 30 54 IL1£.9

4998.18 8•.t• 817.58 85..I.K) 78.•0 14 58 3 43•8.8
15_J.87 -18.81 358.18 77.78 1L_.18 S 84 14 •3•.7

4748.11 31.75 187.70 84,77 78._S 18 • 5 4148.1

DIIrF[RENTIAL CORRECTIONS NID-COUR•I[ [X[CUT|CN ACCURACY

TO( .0818 1leA -.•81VJ TC3 .4387 8AU .lS0_ SGT 581.0 M 478.9 8G• 13£.9
ROE -.818184 RRA -.11qM RC• -.8771 FAU .04415 IRT °.38?0 _ .411£7 RTF -.5713

Ir01[ .3708 FRA -.L_?O FC•-I.•DE7 BSP 1490 _ 757.0 _ -.1070 fl18 .&4E•

BDE .3044 BRA .571• BC5 .5147 FSP -350 881 6•0.4 888 419.0 THA 15E.88

RAP 843.D3 ECC 1.4549

INJ 2 LAT INJ E LONG

-D.10 l|.ll

ZS.4D 250.04

-10.11 .40

ED.•O 209.20

-12.77 345.45
2•.55 189.17

ORB|T DETERNINATION ACCURACY

ST 141.5 M 384.• •$ 257.•

CRT -.4813 ERR .91S• CST -.7••5
LSA 41S,8 NSA 134.8 •$A 30.7

ELl 333.1ELE 181.0 ALF 103.88

LAUNCH DATE •[P 18 1870 FLIGHT TIN[ 78.00 ARRIVAL DATE DEC 7 1970

H[LICCENTRIC CONIC O|8TANC[ 1H.888

RL 148.1818 LAL -.00 LOL E.48 VL •7._lit GAL -10.18 AZL 89.18 HCA 87.•5 SNA 128.85 ECC .83381

RP 107.88 LAP .l_ LOP 90.48 Vi e 87.894 GAP -8.30 AZP 88.87 TAL 819.01 TAP _K)8.•3 RCA 99.51

RC 58.1MI41 GL 4.•8 GP -18.48 ZAL 148.888t) ZAP 17.50 IT• 34.81 ZA[ 145.78 ETE 387.71 ZAC 83.51
PLAJ_TOCENTRXC CONIC

C$ L_.81m VI_ S.1•0 DLA -•.14 tAL 814.41 RAiD Q868.1 V[L 18.174 PTH 8.18 VHP •.735 DPA -39.59

iNCH AZI4TH LJ¢CH TIME L-I TINE INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CDT TIN

90.00 • •E ? 199S.41 -18._ _l.OI 78.91 115.08 3 S L_ 1585.4

90.00 It 10 0 51_0.49 1_.38 I_14.88 1_.88 79.•4 13 37 0 44•0.5

100.00 3 48 $8 1747.97 -14.87 9.Z7 7•,84 118.83 4 18 3 1147.•
100.00 18 3S 81 41k48.84 I_.lki 814,08 ILI.#1 T8.14 14 58 15 4343.•

110.00 4 41 $S 1_.10 -17.81 $55.88 78,87 118.88 5 18 58 944.1

110.00 14 IM 14 44m7.80 _O.INI l14.d_ II_.lH) 74.77 10 18 41 40D7.8
DIFFERENTIAL CCII[¢TICN8

TOE .07_1 TRA -._00 TC• .4Sl1 IL4U .11W4

RDE -.£78t RIRA -.1M7 RC$ -.911_ FAU .Dd_J_
FD_ .4818 FRA -.5191 FC3-1.'S4HI4 Blip 15_4

ll_ .•8_1 BRA ._MIS BC3 .SS30 FDP -383

IN(: .••L_ Vl L_.707

APO 180.18 V8 35.£08

(TC ZDI.•Z CLP -_D.48

RAP Z43.•0 ECC 1.4415

INJ • LAT INJ • LONG

-10.23 81.11

_.•S ••8.48

-11.•• •.$7
85.78 •05.77

-13.83 347.08
E•.S• 1N.08

ORBIT D[T[RNINATION ACCURACY

• T 134.• M 308.4 •8 E98.7

CRT -.4841 GR• .S)088 CDT -.7334
L•A 487.5 14_A 137.4 ••A 31.3

ELI 514.7 EL• 118.5 ALF 10£.••

NID-COIAUIE EX[CUTICN ACCUIRACY

8GT RIM.4 8GR 41_.1 •85 148.9

RRT -.3SIH) W .S377 RTF -.5788

888 "778.5 PJ_ -.1195 RI• .•830

SGS 8d•.O 88_ 4L_.5 THA 148.78

LAUNCH DATE SEP 8R 1870 FLIGHT TIME 74.00 ARRIVAL DATE DEC 9 1970

I_Li(XENT•iC CONIC

RL 148.09 LAL -.00

RP 107.85 LAP 1.01

lC 54.707 GL 5.55

PLANI[TGCENTRIC CONIC

C$ 88.188 VHL 5.114

LMCH AZNTH I..NCH TIN[

90.00 • 18 $1

90.00 1R 17 58

100.00 5 38 E5

100.00 15 45 5

110.OO 4 55 57

110.00 15 O 1

DISTANCE E05.1£4

LOt. t.49 VL 17.45D GAL -10.1_ AZL 88.8• HCA 91.18 8Nk

LOP 93.•S VP 3•.0•• GAP -•.4_ AZP 90.08 TAL 8E0.24 TAP

GP -ID.78 ZAL 147.•1 ZAP 30.55 ET| 35.8• ZAE 145.40 ETE

150.67 ECC .22R17 IN(: 1.0072 Vl 29.707

311.40 RCA 100.85 APO 180.48 V2 35.210

5_4.R9 ZAC 82.22 ETC Z_1.57 CLP -28.74

DLA -7.•• RAL |15.74 RAD •51_,1 VEL 1_.147 PTH 2.18 VHP 6.357 DPA -40.64

L-I TIM( INJ LAT INJ LONG |NJ RT kSC INJ AZNTH INJ TIM( PC) CST TIM

8038.59 -14.78 _D.88 77.98 114.45 2 52 44 1438.S

511'O.87 ES.7E 851._ DS,EO 77.78 15 44 7 4971.0

178£.45 -15.•1 11.34 77.41 115.85 4 4 8 1182.4

4818.34 _i.83 110.1_ 81.88 7•.5E 15 4 42 42D•.3

15•5.94 -18.80 555.5• 75.79 118.05 5 2 53 DS)•.O

4•55.5• 30.1• 181.4_ I80.•• 75.14 16 17 57 4055.6
DIFFERENTIAL CCItI_[CTION8

TO_ .0838 TRA -.313• TC5 .4405 BAU .Lq_40
RD( -.8807 RRA -.1_10 RE5 -.3878 FAU .05888

• 5_8 F'RA -.5751 FC5-1.7854 Blip 1•74

BiD( .RSD7 liRA .3885 8C3 .5888 FSP -441

RAP 243.12 ECC 1.4307

INJ 2 LAT INJ 2 LONG

-11.38 23.27

23.77 823.10

-12.33 4.58

84.81 •02.58

-14.89 349.79

27.58 193._1

ORBIT DETERNINATION ACCURACY
3T 128.9 SR 888.D 81 342.5

CRT -.35&4 CRS .89_0 CBT -.6997

LSA 445.4 NDA 140.E 88A 31.5

EL1 292.9 EL2 118.7 ALF 100.95

NID-CCURIM[EX[CUTICN ACCURACY

• GT S93.i VAt 517.7 •85 11111.7

RRT -.•1_1RRF .5888 RTI r -.58•3

787.7 R_ -.188• R15 .8838

$81 _dlO.8 88_ 48•.• THA 144.74

LAUNCH DATE $EP 88 1970 FLIGHT TIN[ 78.OO ARRIVAL DATE DEC 11 1970

HELIOCENTRIC CONIC

RL 149.18t) LAL -.00

lip IO7.GO LAP 1.18
RC 58.5•3 GL 8.40

PLAN_TOCENT• I C CONIC

C3 1_5. 837 V_. 5.0¢[,3

LNCH AZMTH L_CH T][NE

80.00 • • 80

90.00 18 _• 4

100.00 3 _ 43

100. O0 13 9O

110.00 4 £5

110.00 15 $ 54

0 l_rra_ tOS.8_

LOL. £.4• VI. 87.5•0 GAL -10.0_ AZL 88.81 HCA IM.59 8MA

LOP _.88 V1P 34.1•7 GAP -7,•8 AZP 90.09 TAt. 881.3• TAP
GP -81.18 ZAL 148,88 ZAP 35.99 IrT• 51,48 ZAE 145,15 ETE

131.59 (CC .28350 INC 1.1980 Vl _9,707

515.75 RCA 108.03 AFt) 160.78 V2 35.218

521.85 ZAC 80.79 ETC •81.47 CLP -27.22

DLA -•.57 RAL 815.£1 RAID 8588.0 MEL 18.185 PTH 8.17 _4p 5.97_ DPA -42.15

L-I TIN[ INJ LAT INJ _ INJ RT ARC INJ AZNTH INJ TIME PO CST TIN

L_D_J._S -15.81 5£.51 77.85 113.80 E 41 0 1489.7

5183.74 _1,99 L_7,1_ 80.77 76.84 15 51 _8 4525.7

1817.35 -18._E 1_.43 7_,73 115.01 5 55 0 1217.5

4_51.L_ _.18 207.58 _D.44 75.05 15 11 E5 4851.5

1_8.D_ -18.88 357,_4 75.16 118.39 4 52 54 1088.1
4•15.51 El).•• 188.58 75.3• 71.65 18 22 58 4015.5

DIFFERENTIAL COI_U[CTIONS

TD( .0574 TRA -.3101 TC5 .4588 BAt/ .8158

RD[ -.•881MA -.L_GO RC5 -.411H_ FAU .05859

IrDl[ .O510 FRA -.4344 FC5-1.8786 B•P 1757

BOE .8385 BRA .5785 BC5 .8£E£ FSP -508

MID-CC_JND_ EXECUTION ACCURACT

8GT 588.0 8CA! 547.9 •G3 109.3

RRT -.d078 R_ r .MO9 RTF -.5518

_AB 605.7 R_ -.1455 R15 .70•0

SGI_ •7_._ SGE 455.5 THA 159.92

RAP 242.35 ECC 1.4219
INJ 2 LAT INJ Z LONG

-12.48 25.43

• 2.86 219.94
-13.41 8.40

• 3.87 199.54

-15.•4 350.45

88.57 180.51

ORBIT DETERNINATION ACCURACY

ST 185.1SR ••4.4 88 389.0

CRT *.2601CR3 .8846 C$T -.8655

LSA 464.5 NSA 14•.9 SSA 31.3

EL1 2•7.5 EL2 118.8 ALF 99.41
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE 9[P 26 1970 FLIGHT TIN[ 79.00 ARRIVAL DATE DEC 13 1970

HELIOCENTRIC COtAIC DISTANCE 211.t42

RL 149.99 LAL -.DO LOL Z.49 VL 27.147 GAL -10.01 AZL 88.12 HCA 97.93 SNA 132.DZ ECC .21947 INC 1.3795 Vl ZD.TO7

RP 107.58 LAP 1.37 LOP 100.13 VP 39.239 GAP -9.89 AZP 90.18 TAb 222.$5 TAP 319.98 RCA 103.05 APO 190.99 VZ $5.Z25

RC 58.419 GL 7.50 GP -22.7Z ZAL 149.23 ZAP 37.68 ET8 29.19 ZAl[ 144.94 ETE 318.28 ZAC 79.2Z ETC Zal.32 CLP -30.90

PLANETOCENTRIC CONIC

C3 tS.llO VHL 5.021DLA -5.27 RAL Elt.82 RAD GS98.D VI[L 12.107 PTH 2.17 VHP 5.141DPA -49.52 RAP 241.£9 ECC 1.4149

LNCH AZMTH LNCH TIM( L-| TIN( |HJ LAT INJ LOHG |NJ RT ADC |NJ AZMTH |NJ TIM( PO CST TIN INJ 2 LAT INJ £ LONG

gO.DO I 55 O 2104.59 -19.91 34.76 71.77 113.13 Z $0 7 1509.9 -13.54 £7.91

90.00 1£ 34 15 5079.S1 24.23 284.86 79.S9 74.87 13 Sg 4 4478.5 21.91 219.95

100.00 3 13 52 1999.21 -17.91 t5.S4 71.27 1t4.34 3 44 44 1952.2 -14.49 8.44

100.00 13 §9 15 4908.13 E§.39 204.92 79.23 73.89 15 18 23 4209.1 22.D0 199.70

110.00 4 19 25 1999.38 -20.89 359.19 74.74 117.72 4 44 1 105G.4 -19.98 352.18

11D.GO 15 12 11 457G.73 28.50 19S.91 78.09 70.27 18 28 28 3979.7 25.55 177.98

DIFFERENTIAL CCltRECTIOKS MID-COURK EXECUT|GH ACCURACY ORBIT DET[RN[NATIOI ACCURACY

TD( .OS3S TRA -.3108 TC3 .4483 BAU .2E04 SGT 577.3 8DR 584.4 IG3 211.5 ST 123.8 811 238.5 88 438.0

ROE -.19911tRA -.2187 2C3 -.4792 FAU .0a417 RRT -.4141RRF .7015 RTF *.5239 CRT -.1988 CR8 .8817 CST -.4591

FD( .771D FRA -.4951 FC3-2._D3G 9SP 1836 _ 921,4 RL_ -.1§4£ 913 .7308 LSA 491.0 14SA 145.2 98A 30.8

BID( .2032 BRA .3900 BC3 .9540 FSP -577 $t;1 890,7 84;2 444.5 THA 134.15 ELI 238.2 EL2 120.4 ALF 97.99

LAUNCH DATE SEP 29 1970 F_IGHT TIN( 80.00 ARRIVAL DATE DEC 15 1970

N(I. IOCENTR I C CONIC
RL 149.99 LAL -.00

RP 107.59 LAP 1.54

RC 80.359 GL 8.82

PLAN(TOC[NTR I C CC_IC

C3 24.948 VHL 4.947

iNCH AZNTH iNCH TIME

90.00 I 44 19

DO.O0 12 43 4

IGO. O0 5 3 47
100. O0 14 9 19

110.00 4 7 44

11D.00 15 18 44

DIDTANCE !_3.391
LOL E.49 VL 97.721 GAL '-9.1HD AZL 88.43 HCA 100.87 8HA 139.59 £CC .21101 INC 1.5879 Vl 29.707

LOP 103.3@ VP 39.1_9 GAP -8.19 AZP 90.30 TAL 223.20 TAP 32,1.07 RC4 103.92 APO 191.19 VZ 55.252

GP -24.3D ZAL 149.91 ZAP 41.G0 ET8 27.01 ZA[ 144.77 [TE 324.16 ZAC 77.52 ETC 291.11 CLP -34.D1

DLA -3.D9 RAL 219.59 RAD 9SCM_.O VEL 12.093 PTH 2.18 VHP 5.345 DPA -44.94 RAP 23D.80 ECC 1.4093

L-I TIME |NJ LAT [NJ _ |NJ RT ADC INJ AZHTH |NJ TIN( PO CST TIM INJ 2 LAT INJ £ LONG
9143,42 -17.78 $7.03 78.51 112.41 _20 1 1543.4 -14.59 29.90

5054.99 93.42 221.93 79.M 73.81 14 6 59 4435.0 20.95 214.12
1887.04 -18.88 17.68 79.02 113.82 5 35 14 1987.0 -15.52 10.50

4784.57 24.59 201.81 78.25 72.40 15 25 43 4199.8 21.92 194.00

lIMID.DO -21.91 1.01 74.54 117.00 4 35 51 1089.8 -18.01 553.95

4539.59 E7.92 183.38 77.08 89.01 18 34 28 3939.9 _i.51 175.59

ORS|T D[TERNZNATION ACCURACY
ST 125.9 8R 204.5 89 489.1

CRT -.1128 CR5 .8229 CST -.D271

LSA 525.8 NSA 148.7 5SA 50.0

EL1 205.1 EL2 124.4 ALF 94.29

DIFFI[RI[NTIAL C._Rt_CTION8

T D( .0531 TRA -.3197 TC5 .4244 9AU .2278

RDE -.1830 RIIA -.9319 RC3 -.5391 FAU .09999

FD[ .9045 FRA -.5592 FC3-2.4384 8&P 1918

DO( .1714 BRA .$917 BC3 .9853 FSP -955

MID-COURIM[ [XECUTIOI ACCURACY

8GT 541.5 8DR 9ZI.O 865 234.9

RRT -.4015 RRF .7499 RTF -.4798

8GB 842.3 RL_ -.1559 R15 .7595
SG1 709.5 $92 495.8 THA 127.18

LAUNCH DATE 8EP 29 1970

HELIOCENTRIC CONIC

RL 149.99 LAL -.DO

RP 107.54 LAP 1.71

RC DE.549 GL 9.77

PLAN(TOCENTRIC CON|C

C5 84.597 VIAL 4.DGO

LNCH AZMTH LICK_H TIN(

I)0.00 1 34 19

!)0.00 19 5E 5

lO0.OO 2 54 24

100.00 14 14 59

110.00 3 59 44

110.00 15 25 48

FLIGHT TIM( 82.00 ARRIVAL DATE DEC 17 1970

DISTANCE 250.051

LOL 2.49 VL 27.785 GAL -9.90 AZL 88.24 HCA 104.10 8HA 133.01 [CC .21505 INC 1.7414 Vl 29.707

LOP 105.81 VP 39.545 GAP -5.48 AZP 90,45 TAL 223.95 TAP 529,D5 RCA 104.96 APO 191.5S V2 55.259
GP -28.14 ZAL 149.92 ZAP 45,73 ET8 24.87 ZAE 144.57 ETE 309.55 ZkC 75.69 ETC 280.04 CLP -58.99

DLA -2.72 RAL 212.45 RAD 8598.0 VEL 12.082 PTH 2.14 VHP 5.083 DPA -48.40 RAP 237.99 EC¢ 1.4048

L-| TEN( INJ LAT |NJ LONG INJ RT ASC |NJ AZNTH INJ TIN( PO C$T TIN INJ 2 LAT INJ 2 LONE

2180.25 -18.72 39.52 79.48 111.64 2 10 39 1580.5 -15.92 32.02

4992.74 22,59 219.12 77.90 72.45 14 15 15 4392.7 19.97 211.42

1921.94 -19.82 19.95 75.98 112.85 5 28 28 1521.9 -18.55 12.58

4719.t9 t3.?O 199.12 77.50 71.24 15 35 28 4129.5 20.92 191.45

1717.40 -L_.74 2.99 74.55 116.24 4 28 21 1117.4 -19.03 555.72

4505.59 E$.72 180.97 79.28 97.84 19 40 52 3905.6 23.48 175.31

OIFF(RENTIAL CORRECTION8 NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

10( .0574 TRA -.3E55 TC5 .387E BAU .£391 8GT 541.8 _ 979.1 893 259.2 ST 131.5 SR 199.0 89 541.9

ROE 0.1954 ERA -.8451 RC$ -.8048 FAU .07591 RRT -.3825 RRF .79L_ RTF -.4121 CRT -.DIO0 CR9 .7491 C$T -.9588
FOE 1.0499 FRA -.8145 FC3-E.G71D BSP 2010 SGB 9M.9 R23 -.1395 R13 .7921 LSA 585.0 MSA 147.5 5Sk 29.1

BID( .1380 BRA .4074 BC5 .7181 FSP -731 $91 731.3 892 498.9 THA 118.92 EL1 199.0 ELI 151.5 ALF 91.15

LAUNCH DATE $EP 29 1970 FLIGHT TIM[ 8_.00 ARRIVAL DATE DEC 19 1970

HELIOCENTRIC CONIC DISTANCE L_8.711

RL 149.99 LAL -.00 LCL 2.49 VL 27.853 GAb -9.99 AZL 88.04 NCA 107.54 SI4A 153.39 ECC .21049 INC 1.9909 Vl 29.7O7

RP 107.55 LAP 1.87 LOP 109.85 VP 38.387 GAP -4.78 AZP 10.58 TAL 224.52 TAP 331.84_ RCA 105.52 APO 191.49 V2 55.243

RC M.375 GL 10.95 GP -28.D1ZAL 149.85 ZAP *_D.OG ET8 1_,98 ZAI[ 144.27 ETE 304.38 ZAC 73.75 ETC 260.50 CLP -45.55

PLANETOCENTRIC CONIC

C5 _4.3DG VHL 4.938 DLA -1.48 RAL 212.44 RAD 9598.0 VEL 12.073 PTH 2.19 VHP 4.855 DPA -47.89 RAP 235.88 ECC 1.4013

LNCH AZNTH LNCH TINE b-I TIME INJ LAT INJ lONG INJ RT A$C INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 I 24 58 Z217.27 -19.93 41.95 78.80 110.92 2 1 59 1917.3 -16.93 34.27

gO.O0 15 I L_I 4D51.50 21.71 218.41 77,37 71.38 14 23 $8 4551.5 18.98 208.81

100.00 2 45"38 1D57.08 -Z0.73 L_.O$ 78.14 112.03 3 18 15 1357.1 -17.58 14.70

100.00 14 E3 27 44MI9.t4 1_.92 194.53 78.95 70.15 15 41 54 4099.9 19.91 188.95
110.00 3 52 EO 1741.2tl -23.H 4.82 74.75 115.42 4 21 28 1148.3 -20.04 357.55

110.00 15 59 15 4481.47 25.80 178.M 75.1_ 99.75 19 47 44 38tMl.S L_.42 171.12

DIFFERENTIAL C(:IU_CTIONQ NID-COURIM[ EXECUTION ACCURACY ORBIT D[TERNINATIOH ACCURACY
TD( .0979 TItA -.3401 TC3 .3593 9AU .E459 8GT 521,3 8DR 71_7.7 8G5 285.5 ST 142.9 SR 133.5 95 595.7

itDE -.049111A -.2_109C3 -.9758 FAU .08174 RRT -.2970 RRF .9_00 RTF -.3119 CRT .1497 CRS .5952 CST -.8754
IrDE I._IDSE FEA -.¢_145 FC3-£.9020 9_P 2194 _ 903.5 RL'J -.1091 R15 .8288 LSA 808.8 NSA 147.5 SSA 28.1

BID( .1075 IIA .4_5 BC3 .7542 FDP -912 SGI 765.7 SG2 48_.5 THA 109.50 EL1 148.9 EL2 126.2 ALF 59.95
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19701

LAUNCH DATE $EP t6 1970 FLIGflT TIME 86.00 ARRIVAL DATE DEC Zl 1970

HELIOCENTRIC CONIC OI|TAIK[ _43.$40

RL 141.19 LAL -.00 LOL t.4l VL tT.lT4 GAL -9.79 AZL 17.13 HCA IIO*W 8NA

RP lOT.S1 LAP 8.03 LOP 113.09 VP $8.410 GAP -4.14 AZP 90.TI TAL IE4.97 TAP

R¢ 04.441 Gb 12.10 GP -t9.DT ZAL 149.71 ZAP 54.57 ET$ tO.40 ZA[ 143.0S ETE
PLAN[TOCENTRIC CONIC

C3 E4.tET VtOL 4.DtE DLA -.tO RAL tlt.t7 RAD OSU.O VEL lt.OO? PTH E.$1 VHP

iNCH AZMTH LNCN TINt b-I TINt INJ LAT |NJ _ INJ RT AIC INJ AZNTH
90.00 S lS 10 2054.71 -80.52 44.04 71._4 109.95

JO.O0 10 11 il 4910.04 10.00 813.77 77.04 70.34

100.00 8 37 £S ll_t.lS -St.02 t4,$£ 7i.lO 111.16

100.00 14 30 44 414O.SO tO.tO SN.O£ Ti.OS it.13
110.00 $ 45 87 1779.il -34.14 O.IS 75.15 114.56

110.00 15 41 10 4433.89 24.85 176.4t 7i.t7 6i.73

D I IrFEREffT I AL COI_[CTiONS
.MSO TRA

• DE -.O_1 llA

FOE 1._4e FmA

8O( .0930 lmA

-.3401 TC3 .818D BAU .tlTO

-.80_RC3 -.7495 FAU .08173

-.7804 FC3-$.1170 BliP ttlT

• 4SOOt CO .7OLD Flip -I_1

110.09 [CO .t0094 INC 2.1074 Vl tO.TOT

$$5.51RCA lOS.DO APO 101.S3 Vt $S.£47

210.TO ZAC 71.66 ETC tEO.OO CLP -44.00

NI0-C0tJIIS[ EXECUTION ACCURACY
8GT 509.8 _ 80_.0 SO3 307.0

RRT -.S0t0 RNF .0410 RTF -.SO04

848 9_1.7 _ -.O00l 910 .BIDS

941 OLD.0 848 404.0 THA _J.tS

4.865 DPA -4D.31 OAP tit.DE ECC 1.1DOT

INJ TINt PO COT TIN INJ t LAT INJ t LONG
1 55 4S SEt4.7 -1T.Et 30.iT

14 35 O 4510.8 17.95 Z_J.tT

3 S0 30 l$Ot.O -18.55 16.87

15 SO 13 4040.2 IO.DT 184.54
4 15 T llTO.O -01.04 350.43

SO §! t _lSl.9 kS.SO 14_.01

(_tOlT DI[TI[]ti41NATION ACCURACY
ST 160.8 811 105.5 88 649.t

CRT .4413 CRD .titO CDT -.TiOt

LSA 440.7 NSA 140.8 IDA ZT.O

EL1 170.t ELk 89.4 ALF tE.TS

LAUNCN DATE aMEP tO 1970 FLIGHT TINt 88.00 NtOIVAL DATE DEC kS 1D70

HELIOCENTEIC CONIC DISTANCE t40.037

RL 140.mP LAL -.00 LOL t.49 VL t7.904 GAL -9.75 AZL 07.88 HCA 113.Ot SNA ISS.DZ ECC .Z0430 INC t.iOtO Vl tO.TO7

RP lOT.SO LAP t.lO LOP 110.34 VP M.440 GAP -3.iS AZP JO.N TO. _S.t9 TAP S_.11RCA 10Q.29 APO lOS.iS Vt SS.ZSl

NC 08.SSH) GL 13.47 GP -31.99 ZAL 149.39 ZAP _.!_ (TS 17.07 ZAE 143.32 [TE L_Ie.TS ZAC 88.50 [TC ZS9.10 CLP -it.B9
PLAM[TGC_T_IC CONIC

C3 _4.115 _ 4.011D_A t.07 IILAL 212.83 _ 9N.D V_L J_.N PTH _.10 VHP 4.104 DPA -50.70 RAP E_9.01ECC I.SO_O

LNCH _ LNCH TINt b-I TINt |NJ LAT INJ _ |NJ RT AOC INJ AZNTH INJ TINt PO COT TIN INJ t LAT INJ t LONG

SO.O0 1 T 44 I_.N -21._9 44._D 77.47 109.01 I 40 1 109E.9 -18.00 M.94

90.00 13 01 45 4870._ SO.Ot 011.18 70._0 gO.38 14 40 iS 4070.4 IO.OT L_3.TO

100.00 t 80 39 80_8.S0 -PP.4O _J.O7 TT.D4 110.03 3 S _8 14£0.0 -19.53 10.10

100.00 14 4t 34 4400._0 _0._4 191.95 70.49 08.17 15 lOtS dOOg.O 1T.OO 18d.lT
110.00 _ 39 t 1011._0 -L_.4S 8.88 75.74 113.63 4 • 14 itS|.? -L_.04 1.30

110.00 SS 4988 4M.H L_.07 174._ 75.07 34.77 17 3 1 3799.6 _O.tT 1M.94

DI_NTIAL CGImI_CTIGN_ ORBIT DET[RNINATION ACCURACY

TOE .Sit7 _ -.34VJO TC3 .SOTS IAU .£71_5 ST 188.4 M 10_.0 DD 700.4

liD( DOilY _ -o_I00 RC3 -.1_47 FAU .01N_9 CRT ._00_ CRD -.it03 ¢$T -.7915

FI_ l.ltTO FIIA -.7439 FC3-,_._B_0 _ _3 LSA 710.4 MSA 145.O DiA tS.D

0DE .1138 MA .47_O K3 °04St F_P -_t EL1 _7.1ELt 55.9 ALF £5.57

NID-COIAt_ EXECUTION ACCURACY
SET _.1 IWdt O_J.O 84;3 300.7

ROT .004t NNIr .904L5 RTF .0170

$68 1OO7.1 _ -.0114 Nil .88M
S61 875.1 _ 50_.1 THA 8D.TB

LAUIICN DATE _EP EE 1970 FLIGHT TIN( tO.DO ARRIVAL DATE DEC 99 1570

NELIOCENTDIC CONIC

RL 140.99 LAL -.00

RP IOT.4D LAP 9.30

RC TO.ODE GL 14.81

PLAN(TOCENTRIC CONIC

C5 E4.047 VHL 4.904

LNCH AZNTH LNCH 7XN[

I)O.O0 O 59 47

90.00 15 $9 SE

100.00 _ 09 13

100.00 14 55 O

110.00 5 55 O

110.00 15 SO 40

DISTANCE 950.502

LOL E.4S VL iT.itS GAL -9._7 AZL 87.39 HCA 117.D0 ONA 134.09 ECC .t0401 INC t.O091 Vl tO.TO?

LOP 119.50 VP 30.4SO GAP -t._4 AZP 91.19 TAL 995.4D TAP 548.5§ RCA 104.4S APO 161.5_ V£ iS.El4

GP -34.04 ZAL 348.89 ZAP 05.03 [TO 15.35 ZA[ 142.14 ET[ t04.49 ZAC 47.E7 [TC 959.05 CLP -58.01

DLA t.30 RAL tli.Et RAD S188.O V[L 19.059 PTH t.16 VHP 4.385 DPA -5_.01 RAP _|0.|4

L-I TINt INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINt PO COT TIN INJ t LAT

0300.19 -LT.t4 49.07 78.19 108.00 1 38 39 I739.£ -19.57

48L_.?0 1D.O_ _q_0.OS 71.iS 10.48 14 53 kS 4tti. T 15.77

Lq)GO.t7 -tS.SS _9.11 77.78 109.21 t 50 40 1404.5 -_0.51

4STO.N 10.94 180.11 71.40 O7.tO 14 9 17 5970.9 14.GD

1044.70 -L_.SS lS.04 7|.!2 1|E.02 4 5 44 lt44.8 -tO.D4
4_5.15 t2.01 172.0_ 75,09 OI.SO 17 11 34 370S.1 19.15

DIFFERENTIAL CORRECTIOI_S

TOE .1501TRA ".4140 TC3 .OINJ4J 9AU .L_OS

ROE .OTIS RRA -._OT4 RCS -.OJO0 FAU .0000S

IrDl[ 1.00SO I:I_A -.7S74 FCS-5.4S_O 91k• t?O0

BID( .1045 MA .5045 BC3 .9OS1 FIk e -1030

NID-COUIIU_ EXECUTION ACCURACY

O_T 52.0 I_ _117.t _l 34702
NOT .LI07I _ .JOO0 RTF .tit7

SO8 1081.1 RL_ .0_84 R13 .90?1

SO1 9SS.O !_ SO_.O THA 80.89

ECC 1.5958

INJ t LONG

41.41
t01.50

21.44
181.85

5.45

144.89

ORBXT DET[RNINATION ACCURACY

ST tt7.O M 1SS.O DS 755.1

CRT .O000 CR$ -.TtDO COT -.84GO

LSA 7_B4., i4_A 144.0 iDA tO."
EL1 _[4_.t ELk 5t.t ALF 29.88

LAUNCH DATE S(P tO 1970 FLIGHT TINt 9_.00 ARRIVAL DATE DEC 17 1970

H[L IOCIrNTRI C C_NIC

RL 149.Sm LAL -.00

lP 107.40 LAP |.41

RC 7t .DID GL 1D.t5

PLAN[TOCtNTN 1C CONIC

C5 t4.0Lql VHL 4.1m_

iNCH AZNTN iNCH TINt

90.00 0 51 $8

9O.OO 10 44 44

1DO.D0 R 1S t

1DO.D0 15 4 L'5
110.00 5 27 14

110.00 10 0 41

DISTANCE L_3.03S

LOL t.49 VL t7.|MO GAL -O._O AZL 87.$i HCA 100.30 IliA

LOP ll_.OS VP _0.477 GAP -2.1T AZP 93.44 TAL tel.iS TAP

GP -_.SO ZAL 348.t3 ZAP 88.71 [TS lt.tE Z/dE 140.85 ET[

134.19 ECC .L'0315 XNC t.8498 Vl L_.TOT

345.80 RCA 100.90 APO 101.45 VE SO.riD
t00.1t ZAC El.D1 ETC _58.44 CLP -65.5t

DLA 3.18 RAL t13.73 RAD 8518.0 V1EL 18.058 PTH 8.16 VHP 4.300 DPA -50.01 RAP !_t.$1 ECC 1.5054

L-I TINt INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINt PO COT TIN INJ t LAT INJ t LONG
2573.09 -tS.O7 51.70 79.11 SO0.O0 I 31 31 1775.1 -L_O.i4 44.0t

4708.3g 17.80 200.1_1 77.18 07.01 15 4 34 4188.4 14.61 1_.01

tSD3.tO -_4.L_ 51._9 78.7t 108.11 t 50 7 ltOi.t -_1.50 tS.O5
iSiS.St il.OI I00.00 71.70 00.39 10 19 55 3931.5 15.54 1TO.tO

iO70.IO -tl.tJ! 13.1S 77.51 111.SS 3 50 33 Stli.t -t4.0i t.19

4530.ll 11.79 109.93 IS.P4 It.D9 17 _0 51 S750.S 17.9D il.OI

liT DEIINATION ACCURACY

ST 879.0 SR 187.7 SS 804.T

COT .DO07 CRO -.8054 CST -,8804
LSA I_G.5 NSA 145.0 DSA t3.1

ELI 336.5 EL2 _3.4 ALF 55.75

DIFFERENTIAL COIIJ_CTIONO_

10[ .loYe TOA -.4J_ TC3 -.OLEO BAU .3103

R_ .1550 NOA -.t089 OCI -._Jll FAU .CHHI_

1.8373 FRA -.7440 FC3-3.34SO Blip L_t2
DOE .tSOt NA .5347 It5 .HSO FOP -IOM

NID-COURW[EX[CUTION ACCURACY

I_T 570.4 M 101_.9 SG3 340.7

RRT .4121 RIRF .0_1_1 RTF .4591

S_B $194.9tr3, .01T4 liS .9210

S_1 i0Si.t SOt _;0_.1 THA 78.73
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LAUHCM DATE $[P 24 1970

HELIOCEHTRIC CONIC

RL 14i.RI LAL -.DO

RP 107.48 LAP 2.§9

RC 74.991 GL 17.73

PLAN[TOCENTRIC CONIC

C3 R4.05S VHL 4.905

LNCH AZMTH LNCH TIM(

90.00 O 44 14

90.00 13 57 34

100.00 E 7 57

100.00 15 IS 34

110.00 3 21 39

110.00 16 19 21

FLIGHT TIME 94.00 ARRIVAL DATE DEC 29 1970

DISTANCE 269.535

LOt. 2.49 VL 27.947 GAL -9.52 AZL 86.89 HCA 125.54 SNA 134.25 ECC .20182 INC 3.1064 Vl 29.707

LOP lzi.08 VP 38.483 GAP -1.89 AZF 91.72 TAL 225.51 TAP 549.06 RCA 107.15 APO 161.34 VZ 35.258

_P -38.15 ZAL 147.39 ZAP 73.47 ETS 9.48 ZAE 139.25 ETE Z73.82 ZAC 62.74 ETC 257.79 CLP -98.79

DLA 5.05 RAL 214.37 RAD 6568.0 VEL 12.060 PTH Z.IS VHP 4.Z51 DPA -54.27 RAP 219.10 [CC 1.5959

L-I TIME |NJ LAT |NJ LONG |NJ RT ASC ;NJ AZMTH |NJ TiME PO CST TIN INJ 2 LAT INJ 2 LONG

2416.18 -23.90 54.67 80.Z4 105.66 1 24 30 1816.2 -21.52 46.81

4745.90 16.88 203.42 77.61 66.78 15 16 42 4145.9 13.40 194.29

214S.14 -25.04 34.44 79.87 106.89 2 45 43 1546.1 -22.49 26.58

4491.17 17.77 184.19 77.11 65.56 16 31 25 3891.2 14.35 177.09

1915.48 -28.10 15.78 78.72 110.3Z 3 53 55 1315.5 -25.07 7.91

41M14.59 20.67 167.76 75.60 62.15 17 50 SE 3694.6 16.78 160.80

DIFFERENTIAL CGItRECTION$

TO( .E914 TRA -.48|t TC5 -.1523 BAU .3356

ROE .1921RRA -.E994 RC3-1.0525 FAU .10000

IrD( 1.9533 FRA -.7911 FCS-3.SiBB/BSP 5347

SO( .3244 BRA .5650 BC3 1.0431 FSP -1121

LAUNCH DATE SEP 26 1970

HELIOCENTRIC CONIC

RL 149.99 LAL -.00

RP 107.48 LAP 2.71

RC 77.184 GL 19.34

PLAM[TOC[NTIE|C CONIC

C$ 24.149 VISL 4.914

LNCH AZNTH LhlCH 7114[

gO.O0 0 _MJ 25

90.00 14 11 33

100.00 2 0 51

lo0.00 15 29 49

110.00 3 16 9

110.00 16 31 0

DZFIrLrRENT|AL CORIECT|ON8

TI_ .3370 TllA -.5144 TC3 -.2St0 BAU .3615

RDE .23M RmA -.21)07 2C3-1,_3 FAU .09939

F'DE 2.0618 irRA -.6111 FC3-5,5634 BSII 3701

BO£ .4235 BRA .5943 BC3 1.1202 FSP -1125

N|D-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 662.8 S_ 1091.5 SG3 370.7 ST 349.9 SR 248.5 SS 844.2

RRT .3709 RRF .1351 RTF .6022 CRT .9905 CRS -.9486 CST -,9216

SGB 1277.0 R23 .O037 R13 .9341 LSA 936.3 MSA 140.5 SEA 22.1

SG1 1172.2 8G2 306.7 THA 66.16 EL1 428.1 EL2 27.9 ALF 55.28

FLIGHT TIME 96.00 ARRIVAL DATE DEC 31 1970

DISTANCE 278.004

LOL 2.49 VL 27.947 GAL -9.44 AZL 86,S2 HCA 126.78 SNA 134.25 ECC .20066

LOP 129.33 VP 58.484 GAP -1.31 AZP 92,03 TAL 225.35 TAP 332.14 RCA 107.51

GP -40.17 ZAL 145.37 ZAP 78.11 ETS 6.18 ZN[ 137.35 ETE 267.74 ZAC 60.48

INC 3.3831 V1 29.707

APO 161.18 V2 35.259

ETC 257.07 CLP -74.35

DLA 8.48 RAL 213.14 RAD 6558.0 VI[L 12.053 PTH 2.16 VHP 4.238 DPA -55._)0 RAP 213.71 ECC 1.3974

L-I TIME |NJ LAT INJ _ INJ RT _ INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ZNJ 2 LONG

2462.15 -24.70 57.79 61.40 104.30 1 17 28 1862.1 -22.50 49.82

4701.75 13.46 L_DO.74 78.24 63,99 15 29 55 4101.8 12.11 193.69

2181.82 -25.17 37.42 81.25 105.53 2 37 21 1589.8 -25.49 29.44

4446.30 16,37 181.64 77.72 64.78 16 43 58 3849.5 15.04 174.65

1954.16 -28.98 IS.44 80.15 108.97 5 48 45 1534.2 -26.12 10.43

4237.73 19.48 185.55 75.17 61._ 17 41 58 _H_37.7 15.51 158.70

NIO-COURIM[ EXECUTION ACCURACY ORBIT DETERNINATEON ACCURACY

6GT 783.4 SGR 1133.0 $93 373.5 ST 434.2 SIR 516.5 SS 885.4

RRT .14kl9 _F .9446 RTF .7181 CRT .9895 CRS -.9745 CST -.9426

1393.9 RE3 .1150 R13 .9420 LEA 1026.2 MSA 159.1 SEA 20.6

891 1299.7 SG2 503.7 THA 59.95 ELI 536.1 EL2 37.0 ALF 36.00

LAUNCH DATE SEP 2S 1970 FLIGHT TIME 98.00 ARRIVAL DATE JAN Z 1971

HEL|OCEHTR|C CONIC

RL 149.$9 LAb -.OO

RP 107.48 LAP 2.82

RC 79.$99 GL 21.09

PLAN[TOCENTRIC CONIC

C3 R4.5OS'YHL 4.950

LNCH AZNTH LNCH TIM(

90.00 0 25 22

O0.O0 14 25 50

IO0.O0 1 55 35

100.00 15 44 19

110.00 3 10 36

110.00 16 43 46

DIFFERENTIAL CORRECTIONS

TO( .4266 TRA -.51_5

ROE .3170 RRA -.2941

FDE 2.1294 FRA -.6281

BOE .5335 BRA .6235

D|$TANCE 282.440

LOt. 2.49 VL 27.941 GAL -9.35 AZL 86.32 HCA 150.02 SRA 154.20 ECC .19962 |NC 3.$842 Vl 29.707

LOP 132.55 VP 38,480 GAP -.81AZP 92.37 TAL 225.09 TAP 355.12 RCA 107.41APO 13D.99 VZ 33.259

GP -42,14 ZAL 145.16 ZAP 82.57 ET3 2.68 ZAE 155,18 ETE 261,97 ZAC 55.25 ETC 253.33 CLP -79.95

LAUNCH DATE SEP 25 1970

DLA 7.99 RAL 219.05 RAD 6518.0 VEL 12.070 PTH 2.16 VHP 4.251 DPA -$6.01 RAP 209.24 ECC 1.4001

L-| TIM( INJ I._T

2511.81 -23.50

4655.38 14.18

2237.03 -26.$9

4405.40 15.28

1995.J4 -29.87

4219.26 18.21

TC3 m.4265 BAU .3913

RC3-1.1251 FAU .09761

FC3-3.4835 Blip 4155

BC3 1.2039 FSP -1142

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

S1.L_ 03.21 102.75 1 10 13 1911.8 -25.49 53.13

197.94 79.10 55.25 15 44 25 4055.4 10.72 190.99

40.$9 82.89 103.99 2 50 50 1437.0 -24.50 32.58

179.04 78.5§ 63.99 16 57 44 3905.4 11.$9 172.12

21.37 81.87 107.45 5 43 52 1395.9 -27.20 13.20

153.50 78.95 60.55 17 54 5 3619.3 14.15 159.54

NID-COUII$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

I_T 92S.S _ 1210.9 SG3 371.5 ST 536.3 _ 301.8 SS 915.5

RRT .7351 RRF ,9523 RTF .7947 CRT .9900 CRS -.9858 CST -.9584

SG8 1324,0 RZ3 .1292 R15 .9490 LEA 1119.2 NSA 156.8 SEA 19.4

SG1 1441.0 _2 302.0 THA 34.$7 ELI 655.9 EL2 43.9 ALF 35.36

HELIOCENTRIC CONIC

RL 146.94 LAL -.00

RP 107.48 LAP 2.92

RC 01.941 GL 1_1_.92

PLAM[TOCENTRIC CONIC

C3 24.5_ W4L 4.95Q

LNCHAZMTH LNCH TINE

90.00 0 19 50

90.00 14 43 45

lo0.00 I 45 53

1DO.D0 16 0 20

110.00 3 4 51

110.00 16 57 52

DIFFERENTIAL CCIIRgCTIOI_

TD( .5340 TRA *.51Mle TC3 -.5715 6AU .4173

FIDE .3972 RRA -.2402 RC3-1.1551 FAU .09313

FDE 2.2035 FRA -.5242 FC3-3.2821 Bfk 0 4455

ROE .6613 MA .6459 6C3 1.2708 FGP -1067

FLIGHT TIME 100.00 ARRIVAL DATE JAN 4 1971

DISTANCE 288.847

LOL 2.49 VL 27.950 GAL -9.23 AZL 05.94 NCA 133.25 SMA 1_4.12 ECC .19866 IN( 4.0154 Vi 29.707

LOP 135.83 VP 38.471 9AP -.33 AZP 92.75 TAL 224.73 TAP 338.O0 RCA 107.47 APO 190.76 V2 35.258

GP -44.08 ZAL 143.77 ZAP 86.78 ETS 558.98 ZAE 132.80 ETE 256.$1 ZAC 59.05 ETC 255.57 CLP -85.52

DLA 9.59 RAL 217.00 RAD S594.0 VEL 12.061 PTH 2.15 Vt.tP 4.521DPA -56.74 RAP Z04.79 ECC 1.4043

L-I TIM( INJ I.AT INJ _ INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2399.30 -26.25 $3.0e 83.10 101.00 1 2 39 1966.3 -24.48 56.81

4604.03 12.73 193.04 80.20 64.30 16 0 29 4006.0 9.21 188.15

L_94.74 -27.49 44.33 84.82 102.24 2 24 2 1686.7 -25.52 36.08

4358.82 13.87 176.30 79.6d 63.25 17 12 59 3758.8 10.17 IS9.45

2041.61 030.76 24.83 85.59 105.70 3 38 55 1441.6 -28.30 16.30

4175.71 11.64 160.SNI 77.97 59.80 18 7 50 3578.7 12.70 154.30

MID-CO_8( EXECUTION ACCURACY OROIT DETERNINATION ACCURACY

SET 1093.1 _ 1243.2 893 360.9 ST 654.8 SR 459.8 SS 954.2

RRT .6174 RRF .9577 RTF .8424 CRT .9889 CRS -.9929 CST -.9674

SGl| 1836.7 RL"J .1487 R13 .9517 LEA 1256.5 NGA 138.3 SEA 17.3

SG1 1580.7 392 494.2 THA 49.42 ELI 796.4 EL2 55.9 ALF 34.80
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE SEP II liTO FLIGHT TIME 102.00 ARRIVAL DATE JAN 6 1971

MELIOCENTRl( ((_|C

RL 149.99 _AL -.DO

RP 107.48 LAP 3.02

RC 83,841 &L E4.95

PLANETOCENTR|C CONIC

C3 E4.i45 _q4L 4.995

LNCH AZMTH LNCH TIM(

9G.O0 O 10 5t

90.00 IS Z 52

1DO.D0 1 ST 34

100.00 10 ID 11

110.00 t Sl 44

110.00 17 15 51

DISTANCE 195.£t0

LOt. E.49 VL ZT.914 GAL -9.14 AZL IS.II HCA 131.$0 $NA 133.99 ECC .19784 INC 4.$854 Vl Z9.TDT

L_ I 15i. OI VP 58.451 GAP .15 AZP 13.11 TAL 124.29 TAP .79 RCA 107.44 APO 110,50 V2 35.151

GP -4Q.OO ZAL 148.16 ZAP 90.70 ET8 355.10 ZAI[ 130.23 (TE 251,6T ZAC 53.87 (TC 254,71 CLP o91.01

DLA 11.32 RAt. 218.29 RAD IStl.D VEL IE.OII PTH 2.17 VHP 4.420 DPA -57.41

L-| TIN( INJ LAT |NJ LONG INJ RT AiC |NJ AZNTM INJ TIN( PO CDT TIN

tStO.II -18.11 S•.3£ 8Y.•Z 98.94 0 54 1S toZY.O

4551.94 11.17 191.N ti.t0 15.81 11 1l _5 5t5£.9

1341.11 -18.t5 48.43 87.08 100.11 t II 40 I?41.E

4308.91 18.}£ 173.40 I1.00 1£.55 11 e9 59 5701.9

109£.18 -51.14 ll.3£ N.15 103.18 3 35 34 149E.3

4135.13 15.55 131.51 ?1.£1 59.07 18 18 21 3535.6
DIFFERENTIAL CGRI_CTIGN8

TOE .1101 TRA -.I31S TC5 -.Y073 BALI .4521

• DE .4591 RNA -.8115 RC3-1.1313 FAU .08iT•

F_E •.11t4 FRA -.4114 FC3-3.1141 OSP 5112

B_ .Ttt4 lIRA .t704 0C3 1.3355 Flip -1095

MID-COURSE EXECUTION ACCURACY

8GT 1171.9 IGR 1181.3 8G$ _10.8

RRT .8414 RNF .91£7 RTF .8769

I_B 11109.7 RJ_ .13t1 913 .9575'

$G1 1739.7 V_ 49g.1 THA 45.35

RAP 200.38 ECC 1.4105

INJ 2 LAT INJ Z LONG

-15.44 10.98

7,5Q 185.11

-24.55 40.04

8.55 1_i.04

-29.43 lg.81

11,13 151.94

_01T DETEI_NINATION ACCURACY

ST T89.5 11 509.0 88 SHS•.I

CRT .990Q CJ8 -.llSlCST -,9758

LDA 133•.IIM|A 134.2 SSA 11.4

EL1 938.0 EL2 58.8 ALF 38.T5

LAUNCH OATE SEP •1 19"/0 FLIGHT TINE 104.00 ARRIVAL DATE JkN 8 1971

HEL IOCENTRIC CONIC

RL 149.1_ LAL -.00

RP 107.49 LAP 3.10

RC IHI. 111 k •?.11

PLAMETOCI£Nllt I C CONIC

C3 •5.40• V_ 3.049

LNCH AZNTH LN(H TI_

OO.O0 0 0 •

143.00 13 13 41

IDO.O0 1 18 ll
100.00 11 _1 11,

110.00 • 3• 1

110.00 11' 31 4

DISTANCE $01.345
LGL 1.49 VL L_.033 GAL -9.03 AZL •S._O HCA 139.1,4 SMA 155.83 [CC .191,08 INC 4.1,988 Vl _9.707

LOP 14£.33 VP 31.4_1 GAP ,$1, AZP 93.17 TAL 183.1,5 TAP 3._8 RCA 101,.48 APO 180.21 V2 35.254

GP -41,.93 ZAL 140.34 ZAP 94.1t ET$ 551.04 ZAE 111,.52 ETE P_7.19 ZAC 51.69 ETC 255.98 CLP -Bt.$•

DLA 13.18 RAL 219.63 RAID 6311.0 VI[L 1E.119 PTH 2.11, _ 4.558 DPA -58.12

L-i TINE INJ LAT INJ LONG INJ RT _ INJ AZMTH INJ TINE PO CST TIN

1113.SI -17.61 1,4._1 ll.II 94.57 0 43 1 _5.•

4494.94 9.41 111.50 85.34 63.11, 16 58 43 $893.0

1411.ON -18.14 53.13 89.71 97.13 2 • 30 1811.1

4134.T3 10.•0 IT0.50 1_.71 11.t9 11, 41 11 954.1,

8149.19 -31.47 31.55 81.03 101.31 3 •1, $0 1349.2

4001.33 13.71 155.93 10.88 59.38 16 39 14 34•9.4
DENIAL CGItlECTI0N8

TO( .•040 1lEA -.4804 TC3 -.9334 BAU .4819

IItO[ .4971 NIA -.IllPlE 9C$-1.1415 FAD .08371

F_E I.II49 IrRA -.3e91 FC$-I.M3I BEP 3390

BO[ .8453 BRA .1144 BC3 1.4141 FSP -1043

RAP 199.05 ECC 1.4195

INJ • LAT INJ • LONG

-2•.41 85.78

5.74 181.84

-81,.55 44.t0

• .77l 143.41

-30.$8_ _.84
9.45 141.44

GRBIT DI[T1DItNINATION ACCURACY

ST 941.5 11 5•9.2 38 91,9.4

CRT .1107 Cll• -.9976 CST -.9OO9

LSA 148•.8 N_A 133.9 33A 14.9

(11 1090.2 EL2 66.5 ALF 31.05

NID-CGU_ EXECUTION ACCURACY

9GT 14t0.3 8GN 13OI.7 SG3 3_.0

RRT .8111 RRF .1111 9TF .0984

19S7.0 _ .1954 913 .9595

• 01 1891.9 SG_ 497.0 THA 41.25

LAUNCH DATE •EP •• 191,0 FLIGHT TIN( 101.00 ARRIVAL DATE JAN ID 1_71

_LIQC2NTRIC CONIC

RL 149.91 LAL -.DO

RP lOT.SO LAP 3.11,

RC tl.37t GL El.S•

PLAM_T_ENTRIC CONIC

C3 El. IS1 V_L 5.184

LN(H AZMTH LNCH TIN(

DO.DO •3 44 •

DO.O• 15 48 11

IOO.O0 1 17 41

IOO.OO 11, 1 13

110.00 E 44 25

110.00 11, SO 5t

DISTANCE 501,.880

LOL t.41 VL •1,.Ill GAL -$.91 AZL 84.1,3 NCA 142.97 8NA 133.65 ECC .19459

LOP 145.58 VP 58.4E0 GAP 1.00 AZP 94.21 TAL 223.13 TAP •.10 RCA 107.40

GP -49.93 ZAL 138.E1, ZAP 91,.40 ETS 341.83 ZA_ 124.89 ETE E43.15 ZAC 49.46

OLA 15.23 RAL L_1.19 RAD •S_1.1 VEL IE.151 PTH 2.18 VHP 4.1,43 DPA -58.8•

L-! 1,11_ INJ LAT INJ LONG INJ fiT A$C |NJ AZNTH |NJ TINE PO C•T TIN

81,1,4.53 -••.09 1'9.91, 11.95 93.74 24 30 21 211,4.5

4430.1,3 1,.42 1•4.1_ 8_.51 62.59 11, 2 1 3830.1,
84•3.44 -18.51 58.58 9£.82 95.01 1 59 • 1885.4

4193.05 8.11, 104.18 84.84 11.2l ll 11 6 55•5.1

1214.05 -$3.t3 31,.45 •1.30 98.50 3 21 19 1814.0

4039,21 11.90 153.11, 11,90 57.71 10 50 17 3439.2

DIFFI[RENTIAL CGRR[CTI_N8

TI_ .9704 TRA -.•00_ TC3 -.9413 BAU .5105

• DE .5339 I_A -.1441 RC$-1.101,• FAU .01,81,4

IrDl[ !.1101 FRA -.1_J1,1 FC$-•.5501 BEP •035

B_ 1.1181 BItA .•939 BE3 1.4548 FSP -91,•

INC 5.E758 Vl 2•.TOT

APO 159.89 VZ 55.£51

ETC 253.15 CLP*101.55

RAP 191.1'• ECC 1.43•_

INJ E LAT INJ _ LONG

-21'.£| 71.40

5.49 1771.83

-E8.50 4D.D_

4.1,7 160.30

-31.1,0 £6.5_

7.5_ 148.77

ORBIT DETERNINATION ACCURACY

ST 1110.9 11 624.1 38 !_0.9

CHT .•906 CRS -.9989 CST -.9845

LSA 11_08.5 148A 154,5 $SA 15,3

ELI 121,2.0 EL2 74.5 ALF •9._1

NID-COU_I_ EXlrCUTION ACCURACY

SGT 1•3£.9 8GN 1!104.1, SG3 307.5

I_T .0019 RRIr ._14_ RTF .9131
S_'lO3.• _ .1739 R13 .9110

1&1 _04|.4 _ 41t.| THA 31,.43

LAUNCH OAT_ 8_P •• 18_ FLIGHT TII_ 104.00 ARRIVAL DATE JAN 1£ 1971

H_L IOCENTRlC CONIC

RL 149._ I_kL -.00

• P 101'.$1 LAp 3._4

NC 90.141 GL 38.81,

PLAN2 TOCI_NTI_ I C _lC

C3 •7.345 _ $.•19

LN04 _ i.M(H TI_

oO.O0 13 !11 35

OO.O0 16 1l

loO.O0 1 $ 1

IOO.O0 11, 81, 9O

110.00 2 33 33

110.00 11 13 d_

DISTANCE 514.10_

_OL _.49 VL 21,,8_ GAL -•.79 AZL 84.19 HCA 148,20 SNA 133.45 ECC .1851,5

148.83 VP _1.59• GAP J.41 AZP IM.I_ TAL L_lL43 TAP 8.43 RCA 101,.31

GP -51.03 ZAL 133.9£ ZAP 100.09 ET$ 342.43 ZA_ 121,1,4 ETE 239.45 ZAC 41,.15

OLA 11,.41, RAL _:94 PAD •$4_.1 VI[L 1_.195 PTH 2.19 VHP 4.91,9 DPA -59.1,5

L-1 T|NE |NJ LAT INJ L_9G INJ RT A$C INJ AZNTH INJ T|ME PO ¢$T TIN

• 847.34 -21.$I 84.7S 94.47 90.33 _4 17 13 1881,.3

4330.03 5.11 180.•! 1_._4 61.11 11, 18 11, 31,58.0

8371.31 -_1.85 •5.01 94.44 91.13 1 47 33 191,2.3

4118.31 •.47 1•3.19 I1,.S0 60.73 10 31 _9 3318.3

• !19.05 -33.84 43.18 91.11 95.14 3 13 41 1189.1
_Nkl.3$ 9.89 150.19 15.41 57.11 19 tO 11 3384.3

DIF_TIAL COIIII_TIOI_

TO( 1.1ti0 TIIA -.ill•1, TC3-1.1_34 IIAU .5340

ItlDE .•181 NIIA -.0170 RC3-1.0413 FAt) .01_43

FDE •.181,1 FRA -.19OI FC3-2.1t14 •El I •391,

llO[ 1.3115 MA .llkll BC3 1.4108 F_ -81,0

INC 5.8241 Vl L_.1,07

AP_ 159.55 V• 35.E47
ETC 852.21 CLP-10_.S5

RAP 187.40 ECC 1.4500
INJ 2 LAT INJ • LONG

-81'.91' 1'6.10

1.35 174.17

-29.3D 58.£5

• .5• 138._3

-32.1,l 34.15

5.49 143.88

ON•IT DETERNINATION ACCURACY

ST 19O•.0 11 878.1, S$ 1003.5

CRT .91K51 CR$ -.g_)IHS ¢$T -.9871

LSA 171,2.9 NDA 131,.5 SSA 11.5

[11 1485.0 [L2 84.1, ALF _7.40

HID-COURSE EXECUTION ACCURACY

8GT 18dl,4 I_l 1187.1 K3 281.2

RRT .8111 _ .IT03 RTF .9218

SGB _SID.OII_5 .1141 R13 .9412

SGI 2193.5 SS! 494.1 THA 53.1,4
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE SEP 26 1970

HIlL iOCENTR IC C(_11C

IL 149.lt LAL -.DO

iP 107.33 LAP 3.29

iC 92.917 GL 33.23

PLAN[TOCENTR 1C CONIC

C3 El.lit VHL S.375

LNCN AZMTH LNCH TIME
90.00 23 11 17

90.00 16 SO 41

100.00 O 49 I7

100.00 17 59 24

110.00 E 24 49

110.00 18 40 21

FLIGHT TIt_[ 1_0.00 ARRIVAL DATE JAN 14 1971

DISTANCE 320.4E0

LOt. 2.49 VL 27.807 GAL -8.44 AZL 83.SZ HCA 149.43 $MA 133.19 EC( .19518 INC 6.4763 V1 29.707

LOP 152.08 VP 39,388 GAP 1.80 AZP 95.59 TAL 221.98 TAP 11.09 RCA 107.20 APO 159.19 Vt 35.243

;P -54.34 ZAL 133.28 tAP 102.20 [T8 337.83 ZAE 1t8.65 [TE 236.07 ZAC 44.70 [TC 251.17 CLP-111.41

DLA 19.93 RAL 224.9t RAD 1596.2 V(L 12.258 PTM 2.21VHP 5.280 DPA -60.74 RAP 182.80 ECC 1.475S

L-| TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIM( PO C$T TIM INJ t LAT INJ Z LONG

2979.40 -26.09 94.93 100.54 86.25 2& 0 57 2379.4 -28.31 84.27

4E73.43 2,41 171.08 91.70 61.78 18 2 O 3673.4 -1.38 149.45
2878.09 -29.80 72.73 100.64 87.59 1 33 53 2071.1 -29.82 63.92

4051.97 3.91 158.97 90.87 60.34 19 6 56 3452.0 -.07 152.44

8377._0 -34.17 50.08 100.70 91.09 3 4 26 1777.2 -33.64 40.68

39E3.82 7.93 141.94 88.$8 55.58 19 45 45 3323.6 3.18 140.18

DIFFERENTIAL CGRRECTIONS

TD( 1.3t35 TRA -.6918 TC3-1.0627 BAU .5630

RID( .6642 RRA -.0557 RC3 -.1760 FAU .06119

irDE E.0430 FRA -.0721 FC3-1.8335 6SP 7069

BiD( 1.5437 liRA .6921 BC3 1.4576 FSP -826

M[D-COURi_ EXECUT[ON ACCURACY ORBIT OETERN[NATION ACCURACY

SGT L_043.4 _ lZN.3 $83 254.0 ST 1304.3 IR 701.6 Sl 164.6

RRT .890Q RRF .9709 RTF .9315 CRT .9900 CR! -.9164 C$T -.ill4
$84| 2403.9 P_3 .1926 R13 .9829 LSA 1933.0 NSA 136.4 $SA 10.E

SGI 2351.3 _2 500.5 THA 30.42 EL1 1660.5 (Lt i0.4 ALF 25.09

LAUNCH DATE S(P 26 1970 FLIGHT TIME 112.00

tlELIOCENTRIC CONIC
RL 149.99 LAL -.00

RP 107.34 LAP 3.33

RC 95.197 GL 38.52

PLAMETOCENTR|C CON|C

C3 31.1EE VI4L S.579

LNCH AZNTN LI4CH TIME

90.00 EE 44 34

90.00 17 33 35

100.00 Otl 38
100.00 li 36 l

110.00 E 11 £1

110.00 10 11 ||

ARRIVAL DATE JAN 18 1971

DISTANCE $25.647

LOt. E.49 VL 27,772 GAL -6.49 AZL 02.73 HCA 152.65 SHA 132.94 ECC .19485 IN( 7.2158

LOP 155.33 VP 38.330 GAP 2.18 AZP 94.45 TAL 220.83 TAP 13.48 RCA 107.06 APO 158.81

6P -S$.88 ZAL 130.31 tAP 103.93 ET$ 332.SHS ZAE 115.40 ETE 232.89 ZAC 42.02 ETC 24i.i$

DLA L_.46 RAt. 227.19 RAD $5M.2 V(L 12.549 PTH 2.23 VHP $.664 DPA -61.87 RAP 177.74

L-| TIME INJ LAT INJ LONG INJ fiT AEC INJ AZNTH INJ TIME PO CST TIN INJ t LAT
31L'0.57 -27.04 105.12 105.12 81.25 23 38 34 2520.8 -27.97

4169.33 -.93 170.28 IHS.21 61.70 18 43 5 3589.3 -4.72

2804.11 -29.08 82.16 105.44 82.88 1 15 22 L_04.1 -29.77

31HI1.22 .84 153.t8 95.21 60.12 19 44 9 3551.2 -3.14

2412.79 -34.00 58.32 106.01 85.22 2 52 44 1682.8 -34.15

3655.31 5.05 143.$3 M.52 56.15 20 18 10 3255.3 .57

DIFFI[RENTIAL C(:IEIU[CTIGN8

TD( 1.1717 TRA -.6748 TC3-1.0_7 BAU .S841

liD( .71ffi RRA .0345 RC$ 0.6740 FAU .03280

IrDE 1.ii61 FRA .0192 FC$-1.4689 B&P 7550

BO[ 1.8173 iRA .6751BC3 1.4039 FEP -738

NlD-COq,mS£ EXECUTION ACCURACY

SGT 2_$9.1 SiR 1220.0 SG3 224.8

RRT .8675 RRF .9888 RTF .9376

SG8 2548.9 R23 .2017 R13 .9833
$G1 _499.$ SG2 304.1 THA 21.99

Vl _.707

v2 35.230

CLP-114.15

ECC 1.3122

INJ E LONG

90.38
113.6,1

73.43

147.41

4g.08

137.11

ORBIT DETERMINATION ACCURACY

ST 173t.0 M 732.8 $$ 988.9

CRT .9892 CR$ -.9198 CST -.9911

LSA 2120.3 NSA 138.7 $$A 8.7

EL1 1878.0 EL2 99.1 ALF 22.76

LAUNCH DATE SEP 26 1970

t_LIOCENTIIC CONIC

iL 149.19 LAL -.DO

RP 107.|1 LAP $.31

RC 97.401 GL 42.15

PLAMETOCENTRIC CONIC

C3 34.411 VHL 5.117

LNCH AZNTH LNCH TIN(
I)0.00 I_ I 10

90.00 18 32 48

100.00 23 54 55

tOO.DO 19 28 45

110.00 I 53 34

110.00 19 50 31

FLI;HT TIME 114.00 ARRIVAL DATE JAN 11 1971

DISTANCE 532.845

LOt,. E.49 VL 27.735 GAL -8.33 AZL 81.75 HCA

LOP 158.58 VP 38.301 GAP 2.55 AZP 97.54 TAL

GP -59.78 ZAL 129.96 tAP 104.99 ETS 327.72 ZAE

155.86 3MA 132.96 ECC .19A17 11_ 8.2475 Vl 29.707

219.93 TAP 15.79 tiCk 106.t0 APO 158,42 V2 $5.Z3£

111.93 ETE 229.72 ZAC 39.04 ETC 248.35 CLP-120.iD

DLA 25.85 RAL 229.80 RAD 9588.4 VI[L 12.481

L-I TIME INJ LAT INJ LONG INJ RT A$C

$315.11 -24.£9 118.73 t09.92

40JIS.19 -5.56 162.20 102.37

E!)71.48 -27.01 94.t7 110.$8

3844.S8 -3.11 147.58 101.01

2812.SE -32,97 88.30 112.07

5779.28 2.04 139.19 97.80

PTH 2.21 VHP 6.1(;4 DPA -13.11 RAP 171.81 ECC 1.5844

ZNJ AZMTH INJ TIME PO CET TIM INJ 2 LAT INJ 2 LONG

74.96 23 3 26 2715.6 -21.12 110.$4
62.19 19 39 54 3425.2 -t.26 155.45

76.61 24 44 21 2371.5 -28.58 85.72

80.26 20 32 50 3244.1 -7.05 141.00

80.40 2 37 7 Z012.5 -33.94 59.20

55.87 20 53 27 3178.3 -2.45 132_t9

DIFFERENTIAL CORRECTION8

TDE 2.0t16 TRA -.1327 TC3-1.0852 BAU .$975

RDE .7327 RItA .1816 RC3 -.74E9 FAU .04402

FOE l.ll5t FRA .1061 FC3-1.1075 Blip 7912

BiD( E.1571 MA .1442 DC3 1.2987 FSP -833

LAUNCH DA1_ 81[P 21 li70

H(LIC(ENTRI C CONIC

RL 146.99 LAL -.00

RP 107.56 LAP 3.38

RC 11.767 GL 46.1&

PLAI4ETOCIrNTR 1C CONIC
C3 31.4e4 VHt. 8._

UMCH AZMTH iNCH Tl14[
83.95 16 4£ 24

i4.03 21 _ 47

100.00 tt 58 24

100.00 20 46 I_l

110.00 1 28 11

110.00 lid 40 7

Ol FliNT| AL _CT|(_

TI_ 1.4848 TRA -.g4140 TC3 -.94144 BAU .1083

liD( .Fi4_ _ .tim RC3 -.5870 FALl .03589

F_E 1.7763 IrllA .17_5 FC3 -.7873 I 8494

BOE l. JI770 iRA .1044 lC3 1.1529 F&P -554

MID-COURSE EXECUTION ACCURACY URBIT DETERMINATION ACCURACY

SGT 2435.2 86R 1147.8 $83 194.8 ST 1985.4 SR 731.6 38 17t.9

RRT .8787 RRF .9459 RTF .9424 CRT .9873 CRS -.tit3 CST -.9925

2892.1 RL'3 .2115 R13 .9932 LSA 2329.0 NSA 142.7 3SA 7.3

_1 2_43.8 882 SO8.1 THA 23.37 EL1 2114.8 EL2 109.0 ALF 20.18

FLIGHT TIME 119.00 ARRIVAL DATE JAN ZO 1971

DISTANCE 339.006

LGt. 2.49 VL 27.895 GAL -8.18 AZL 80.48 HCA 159.07 814A 132.37 ECC .19374 INC 9.5098 Vl 29.707

LOP 111.83 VP 38.271 GAP 2.90 AZP 98.39 TAL 218.97 TAP 18.04 RCA 104.72 APO 158.01 V2 33.221

¢,P -83.04 ZAL 123.22 ZAP 105.41 ET8 321.90 ZAE 108.18 ETE 228.29 ZAC 35.86 ETC 246.21 CLP-lZS.19

DLA 28.90 RAL 232.83 RAID 8568.5 VI[L 12.682 PTH 2.30 VHP 8.830 DPA -64.34 RAP 164.72 ECC 1.1415

L-X TIME INJ LAT INJ _ INJ RT AEC INJ AZMTH INJ TIME PO C$T TIH INJ 2 LAT INJ 2 LONG

38417.40 -13.53 lSS.IM| 182.84 85.31 _) 48 51 3287.4 -18.73 148.43
384£.58 -lS.52 151.87 112.83 85.30 22 21 50 L_2.6 -18.72 124.ll

$£35.42 -21.64 111.91 115.$4 68.84 23 52 20 2835.4 -24.32 104.14

3448.78 -8.$8 138.74 109.59 91.55 21 50 18 3049.8 -13.31 IE9.93

2778.78 -30.41 80.57 118.87 73.57 2 14 30 2178.8 -32.33 71.90

3678.18 -1.87 134.13 104.78 55.85 21 41 26 3079.2 -6.14 1£7.89

N|D-CO_8[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2133.4 IM 1042.8 !_3 164.9 ST 2254.7 M 881.4 88 987.9
RRT .8SP.4 W .8340 RTF .9481 CRT .9842 CRS -.ll77 CIT -.lql37

2832.5 RL_ .2188 R13 .9642 LSA 2541.3 I_A 145.3 $SA I.O

_81 2785.0 _2 515.5 THA 19.34 ELI 2335.4 EL2 117.4 ALF 16.84
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE 8[P tee 1970 FLIGHT T|N( 118.00

t4[LIOCENTRIC CONIC DISTANCE 345.154

RL 14i.lH} LAL -.OLD LOL 2.49 VL ZT.sq3 GAL -7.90 AZL 78.80 14CA ISt.ZS SNA

RP tOY.eeO LAP 3.311 LOP le15.07 VP 38.254 GAP 3.23 AZP lO0.SR TAL Z17.94 TAP

RC 102.013 GL SO.4ee GP -llAi.ee3 ZAL 118.05 ZAP 105.14 ETS 315.05 ZA[ 1D4.OZ (TO
PLAIETOCENTO I C CONIC

CS 47.000 VHL S.DeeO DLA $2.38 RAL 238.41 RAO 8588.8 VEL 1E.998 PTH 2.$7 VHP

LNCH AZMTH LNCH TIN( L-I TIN(

73.e10 18 40 1 4118.13

lOee.4O I_ SO 43 $5411.19

7$.IMD 18 40 1 4119.13

104.40 _ SO 43 SMl.iee

110.00 O 44 ee $017.S§

110.00 11 St 44 3134.77

DIFIrI_tNT IAL CCO_CT ICNii

ARRIVAL OAT[ JAN Z2 1R71

TO( 3.01L$3 TRA -.4431 TC3 -.8459 BAU .80_4

RO_ .ee71HI llA .5437 9CO -.4tOO FAU .0176t

1.11774 FlEA .L_S7 FC3 -.S024 Blip e1804

3.1370 BIEA ._107 K3 .IM97 Flip 0480

LAUNCH DATE SEP 86 1970

NELIOCL_tTNIC C_IC

RL 149.130 LAL -.00

RiP 107.O$ LAP 3.SHD

NC IOd.$1HD GL SS.OI

PL_TOCENIRIC C_IIC

C3 85.757 VHL. 7.O141

L,NCH AZMTH iNCH T|N(
IMi.eeO lee 16 _4J

113.10 13 SllO
IMI.I_ 10 1O 54J

115.10 tO 11 10

_1.90 10 1G _0

111.10 I_ Jl JAJ

132.06 ECC .19352 INC11.2035 Vl 2R.707

_O.ZO RCA 106.53 APO 157.59 V2 35.210

222.09 ZAC $1.75 ETC 243.0G ¢LP-131.57

INJ LAT 1NJ LONG INJ RT ARC INJ AZNTH INJ TIN(

-15.71 177.51 129.05 61.31 18 49 lee

-15.72 117.51 120.04 $1.$t ES 49 tee

-15.75 177.51 ttO.OS 41.$S 18 49 lee

-15.71 117.51 1_0.04 61.51 ES 4ee LD9

-t4.M H.70 1_4.81 85.57 1 34 84

-7.11 129.54 114.78 S8.4ee _t 51 See

MID-COURSE EXECUTION ACCURACY

SOT 295t.7 SCdl 881.4 SO3 115.9

RRT .7905RRF .t199 RTF .eeS4t

SO8 L_NMS.I _ ._P18 R13 .9955

SO1 29LDO.OSGt 525.7 THA 14.29

FLIGHT TIN[ 120.00

DISTANCE 551.118

LOL 2.49 VL 17.109 GAL -7.79 AZL 79.51 HCA 165.43 SlAA 151.74 ECC .lO_eet INClS.I085

LOP 11_.51 VP _MI.191 GAP 5.55 AZP 105.19 TAL 219.e16 TAP 2Z.Zee RCA 108.52 APO 157.18
GP -71.111 ZAL 114.49 ZAP 104.12 ETS 30a.ll ZNE _J.t8 [TE Z15.Bd ZAC E7.14 ETC 237.e11

DLA 55.95 RAL _UD._HJ tAD 9_.2 VEL 15.550 PTH 2.47 V_P ee.111DPA -65.70 RAP 14d.67

L-i TINt INJ LAT INJ LONG INJ RT ARC INJ AZIATH INJ TIN[ PO CST TIN INJ _ LAT

4_k1,S.71 -14.94 191.09 1L_.11 56.94 19 _9 4 1745.7 -lee.16

_.9_ -14.1_ 112.19 1_0.1D 56.95 24 46 2 2098.ee -19.17

4_14S.71 -14.94 181.08 1L_.11 59.94 1D _ 4 3745.7 -19.18

5_II_.IME -14._ 111.1D 1L_J.lO 59.95 24 49 2 _9.8 -lee.17

4545.75 -14._4 191._4J 1L5.11 59._4 19 L_ 4 1745.7 -18.18

3_J.88 -14._ 112.19 1L5.10 59.95 14 41 E _99.ee -lee.17

DI_IAI. COllaTION8 NID-COURSlE EXECUTION ACCURACY
11_ 5.1HOle _ -.l_gAE T¢5 -.JSO£ BAU .1718 SGT _P.4.8 8411 950.1 SG5 108.9

NO( .5070 NNA .41_1 RC5 -._455 FAU .01978 I_T .0814 RNF .7419 RTF .0817

FD_ 1.191_ FIIA .t_ FC_I 0.177S BOP 0559 _ $005.9 I_ .1_0 R13 .0878

BOO S.9151 MA .$411 K_l .4941 FOP -572 SO1 3047.4 _ 534.0 THA 7.10

7.755 DPA -85.54 RAP 155.711 ECC 1.7R$4

PO COT TIN INJ 2 LAT INJ Z LONG
3558.1 -lee.44 170.10

2741.E -lee.42 110.28

$55D.1 -lee.44 170.50

_748.2 -18.4E 110.28

2417.5 -27.77 08.85

_J.ee -11.51 1L_D.16

ORBIT DETEH4INATION ACCURACY

ST _547.8 M 575.0 S8 e134.8

CRT .e1738 CR8 -.9917 CST -.99411

LSA 2780.S 14_A 150.2 88A 4.ee

EL1 2608.3 EL_ JOT.8 ALF 12.40

ARRIVAL DATE JAN _l 1R71

Vl L_D.707

v_ 51.£11

CLP-lSO.14

ECC 2.0157

INJ 2 lONG

184.eeee

lOS.S1

lOd.eeO
105.51

184.1_J

105.51

ORBIT DET[NNINATION ACCt_RACY

ST _840.7 M Slt.ee eeee ee10.S

CRT .0954 CRee -.9512 CeeT -.0081

LSA _eeee5.S NeeA 158.4 eeeeA 3.7

EL1 _854.5 [L_ 1311.6 ALF 5.64

_AUNCH DATE REP 88 1870

N(LIOCENTNIC CONIC

RL 149.08 LAL -.00

RP 107.91 LAP S.58

RC IM.084 GL 511.48

PLJUI_TQCENTll I C CONIC

C$ IHI. O_4 K ee.458

LNOi AZNTH LNCH TIN(

81.08 18 10 41

1lee.St O 41 $7

61._J 18 10 41

118.$2 0 4t 57

Ol.eeO 18 10 41

111.52 O 41 57

FLIGHT TIN( I_E.OO ARRIVAL DATE JAN 26 1071

DISTANCE $57.E41

LOL 2.48 VL E7.583 GAL -7.99 AZL 7_.70 HCA 108.58 RNA 131.41 ECC .IRZSD 1NC17.1040 Vl 211.707

LOP 171.58 VP 58.154 RAP 5.91 AZP 108.88 TAb 211.70 TAP ?.4._8 RCA 106.12 APO 116.71 V2 SS.202
GP -78.DE ZAL 109.48 ZAP 102.SS 278 ERE.SO ZAE 05.88 ET[ _T)4.SS ZAC 21.57 ETC 2£0.27 CLP-lSt.20

DLA See.tO RAL E45.88 RAD 8599.7 VEL 14.504 PTH t.OS VHP 11.£56 DPA -M.7D RAP 151.57 ECC 2.4815

L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN( PO COT TIN INJ 2 LAT INJ 2 LONG

4509.08 -12.85 t03.52 ISS.H 5Z.58 19 25 50 ODOR.1 -17.40 le17.08

5L_4.18 -11._ 111.11 119.99 5_.57 1 37 SE 26114.2 -17.39 104.86

4SO_.Oee -1£.85 _05.St IS9.H 52.58 10 _5 SO _OOee.l -17.40 le17.04

SLed.lee -1_.08 111.11 159.85 5_.57 I 37 S£ E884.2 -17.5R 104.86

450_.08 -1_.95 _DS.St 1_.08 52.58 18 _5 SO _90_.1 -17.40 le17.08
SL_4.1ee -1£.1_ 111.11 159.95 5_.57 1 57 32 28ee4.Z -17.311 104.68

DIIrlrERImTIAL C._tI_CTI_N_

TOE S.0874 TItA .8010 TC3 -.40|5 |kU .480_

-.5530 RRA .E4_5 tCS -.0751 FAU .01t_9

1.1194 FRA .5S94 FCI -.1tees BOP 9730
S.DST7 lIRA .9511 BCS .41_4 FOP -Z9S

LAUNCH DATE IM[P tee lee70

NELIOCENTIIIC C_NIC

In. 14O.ee9 LAL -.00

lip 107._ LAP S.39

RC I00.904 GL _.05

PLANETOCI_NTR I C CONIC

C5 151.$55 _ 18.310

LNCH _ENTH LNCH TIN[

See.St lee 21 _J

121.411 1 t_ 11

See.St 18 11 _J

121.48 I I_t 11
SO.St See 11N

111.49 1 tt 11

NID-CC_R_ EXECUTION ACCURACY ORBIT DETERNINATION ACCUq_ACY

8GT 51S1.1 _ 80_.$ 1_5 H.Z ST SDS3.1 SO SSS.4 SS _00._

RST -.4571RRI r -.8479 RTF .9757 CRT -.eelO0 CRS .8788 CST -.8975

Sr_ 520_.5 _ -.1152 115 -.8728 LSA _Z00.0 NSA 164.4 SSA 2.6

SO1 519£.7 _ _18.2 THA 175.0Z ELS 3071.3 ELZ 151.0 ALF 173.75

FLIGHT TIN( 184.00 A/_IVAL DATE JAN 28 1971

DIOTANCE_JS.I_
LOL 2.411 VL 17.118 GAL -7.51 AZL _J.St NCA 171.81 SMA 151.00 2CC .181H INC23.0827 Vl _.707

LOP 174.91 VP _M1.11£ GAP 4.11 AZP 115.49 TAL _14.45 TAP t8.09 RCA 105.01 APO 158.24 V2 35.193

GP -80.14 2AL 104.tS ZAP 99.95 [T8 L_4._t ZAI[ 84.49 ETE 171).511 ZAC 14.5_ ETC Z08.15 CLP 175.74

DLA 41.55 RAL tSt._ tAD 8170.9 VEL ll.519 PTH 2.98 VHP 15.055 DPA -81._1 RAP 117.e10

L-I TIN( INJ LAT INJ L(eeAG INJ RT ARC INJ AZlATH INJ TIN[ PO COT TIN INJ _ LAT

dMJS9.S4 -ee. Sl tlt.4S 151.43 49.58 ID 39 13 dOSO.5 -13.88

1081.17 -8.49 115.40 lst.45 49.58 2 18 If 1781.t -13.64

,MHHI.S4 -0.51 tlt.4S lSt.4S 49.58 19 39 15 4058.5 -13.88

5081.17 -8.49 115.40 192.45 48.18 £ 18 12 1791.2 -13._4

4419.$4 -ee. Sl tlt.4S 15£.41 49.19 19 59 15 4059.5 -13.88

5_J1.17 -8.49 113.40 11_.45 48.50 2 19 It 2791.t -13._
DI_NTIAI. CCIIIIgCTIONS

10[ 9.9479 llA 1.0704 TCS -.1379 BAU .2793

RDE-$.408S RItA .S709 OCS .004_ FAU .00445

l.S4eeS IrRA .4118 FC$ -.0_14 BlIP 10011

BO_ 8oeeeeSS MA 1.1117 BCS .157D Flip -218

NID-CnuBl_ EmrCUTICIq ACCURACY

08T 1_194J.91iGn 1_0.0 845 08.3

IERT -.9_StNNI r -.8847 RTF ._959
sr_ 5_0£.7 RL_ -.1817 R15 -.Reelt

SO1 5257.0 SO2 547.9 THA 151.21

ECC 3.4938

|NJ 2 LONG

20_.63

107.58

_S.63

107.58

200.63

107.511

0R_|T DI_TERII¢INATION ACCUIEACY

ST £771.4 M lee2S.E eeee 941.2

CRT -.9815 CRee .0880 COT -.9994
LSA S147.4 NSA 1811.ee SSA 1.6

ELl SZlZ._ EL_ 1D0.1ALF 149.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SIP 21 1170

HEL|OCENTRIC CONIC

RL 149.81 LAL -.00

RP 107.71 LAP 3.52

RC 111.188 GL 82.80

PLAN[TOCENTRIC CONIC

CS 537.838 VitL 18.375

LNCH AZMTH LNCH TIM(

80.48 18 38 49

111,31 1 41 30

10.49 18 39 49

119.31 1 42 SO

G0.49 18 $9 49

119.31 I 42 SO

FLIGHT T1NE 126.00 ARRIVAL DATE JkN 30 1971

DISTANCE 368.841

LOt. 2.49 VL 27.468 GAL -7.01 AZL 53.16 I.¢CA 174.43 8MA 130,73 ECC .19103 INCSS.8STS VI 29.707

LOP 178.05 VP 38.069 GAP 4.31 AZP 128.71 TAL 213.01 TAP 27.46 RCA 103.76 APO 153.71 V2 35.184

GP -76.83 ZAL 89.04 ZAP 88.73 ET8 218.38 ZAE 73.88 ETE 138.87 ZAC 6.02 ETC 205.12 CLP 120.93

DLA 4O.OO RAL ZS�.tO RAD 8§71.9 VEL Zl.423 PTH 3.21 VHP 22.930 DPA -33.01 RAP 108.02 ECC 8.$567

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ T[14E PO CST TIM INJ Z LAT INJ 2 LONG

4747.45 °3.27 213.76 183.72 50.12 20 18 58 4147.4 -8.37 208.98

3501.14 -3.23 120.91 1GS.7O 50.11 2 41 1t 2901.1 -8.35 113_13

4747.43 -3.27 215.78 185,72 30.12 20 18 §6 4147,4 -8.37 209.98

3501.14 -3.25 120.91 183.70 50.11 2 41 11 2101.1 -6.35 115.13

4747.43 -3.27 21§.78 115.72 50.12 20 18 $8 4147.4 -8.37 20t).98

3501.14 -3.25 120.91 185.70 50.11 Z 41 11 2901.1 -8.SS 113.13

DIFFERENTIAL CORRECTIONS

TDE 3.$333 TRA 1.0002 TCS -.0008 BAU .4748

R08-9.5811 RRA-1.8129 RC3 -.IO51 FAU-.OO790

FDE 1.8245 FRA .6095 FC3 .021)S B_P 9913

B0(10.0172 lIRA 2.4924 BC3 .1031 FSP -176

LAUNCH DATE 8EP 28 1970

H[LI(XENTRIC CONIC

RL 148.99 LAL -.00

RP 107.74 LAP ,S.28

RC 113.412 84. 51.31

PLANETOCENTRIC CONIC

C31072.154 VHL 32.744

LNCH AZNTH UMCH TIN(

_0.00 23 27 44

90.00 22 5 31

100.00 1 42 44

lo0.O0 L_ 37 28

110.00 3 34 34

110.O0 11 41 $

DIFIrERENT|AL COItlt[CT|ON8

T0(-2.85O0 TllA 1.5218 TC3 -.0588 BAU 2.8336

RD-1S.7801 RIIA-S.71_I RC3 -.1973 FAU-.04870

FOE £.5£02 FRA 1.L_4S FC5 .D377 BSP 8473

B0(14.0447 BRA 5.9797 BC5 .ZOG1 FSP -146

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

SGT 1295.6 _ 5088.0 $85 54.0 ST 1064.9 SIR 2R78.3 $8 1138.7

RRT -,9046 _ -.IN_15 RTF ,9888 CRT -.9882 CRS .9880 CST -.9980

$4"88 3330.3 R23 -.1245 R13 -.9911 LSA 3337.3 NSA 181.4 8SA 1.7

SG1 3210.5 882 513,0 THA 111.46 EL1 3139.4 EL2 153.5 ALF 109.51

FLIGHT TIME 128.O0 ARRIVAL DATE FEB I 1971

DISTANCE 373.614

LOt. 2.49 Vb 27.419 GAL -8.61 AZL _0.21 NCA 178.50 SMA 130.39 ECC .18832 1NC89.7884 Vl 29.707

LOP 181.28 VP 38.024 GAP 4.27 AZP 159.75 tAL 211.00 TAP 27.30 RCA 103.81 APO 134.97 V2 33.174

GP -58.30 ZAL 94.97 ZAP 93.68 ETS 191.79 ZAE 55.89 ETE 112.14 ZAC 18.74 ETC 271.48 CLP 97.01

DLA 27.95 RAL 2Q4.48 RAD 9573,0 MEL 34.548 PTH 3.51 VHP 41,484 DPA -34.05 RAP 98.60 ECC18.6449

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH [NJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

4074.94 -3.99 195.00 179.31 81.14 24 35 39 3474.9 -7.71 138.29

4841.05 4.58 179.M 174.75 62.03 25 18 12 3741.0 .80 173.22

_152.40 -9.30 138.8t) 192.29 61.52 2 43 37 _DS2.4 -13.23 130.08

4238.82 10.09 199.39 171.78 81.71 25 48 7 _38.8 8.23 182.73

3239.70 -17.78 110.28 187.01 80.50 4 48 36 2939.7 -21.38 103.23

4L_4.28 18.38 183.80 167.O9 90.66 23 52 30 5424.3 14.33 138.82

MID-COURSE EXECUTION ACCURACT ORBIT DET(RNINATION ACCURACY

SGT 711.2 _uR 2t)59.5 SG3 49.0 ST 325.2 M 2427.3 $S 1604.7

RRT .9624 RRF -.9t)73 RTF -.8095 CRT .9308 CR8 .9995 CST .9409

SCe8 3043.8 R23 -.0970 R13 -.9949 LSA 2951.9 NSA 170.0 SSA 1.8

SG1 2997.8 SG2 325.9 THA 80.66 EL1 2478.3 EL2 159.4 ALF 78.33

LAUNCH DATE S(P 28 1970

HELIOCENTRIC CONIC

RL 149.99 LAL -,0O

RP 107.77 LAP 3.23

RC 115.738 GL -55.82

PLAN[TOCENTRIC CONIC

C3 771.070 VHL 27.788

LNCH AZNTH LNCH TIN( L-I TIM( INJ LAT

12.93 3 48 30 2444.80 .48

187.07 14 58 L_ 850.80 ,4B

12.93 3 49 30 2444.80 .48

187.07 14 38 L_ 650.80 .48

12.93 3 49 30 2444.1i0 .48

187.07 14 58 _ 850.80 .48

DIFFERENTIAL CCIRRECTION8

TDE 4.3029 TRA .4_3 TC3 -,0728 8AU 2.1180

R0-13o9105 RRA .0510 RC3 .1921 FAU-.DSOO8

FDE-2.82O0 FRA .0338 FC3 .0838 BSP 9775

B0814.5801 MA .4_M) BC3 .L_355 FSP -183

LAUNCH DATE 8EP 28 1970

HELIOCENTRIC CONIC

RL 149.99 LAL -.O0

RP 107.80 LAP 3.18

RC 118.O05 GL -83.33

PLAMETOCENTIIIC CONIC

CS 245.438 VtAL 15.868

LNCH AZNTH iNCH TIME L-I TIME INJ I.AT

10.50 O 7 33 2341.12 7.64

189.50 11 25 53 5119.93 7.95

10.50 O 7 33 2_11.12 7.1_4

189.50 11 23 53 5818.93 7.83

10.50 O 7 53 £341.12 7,64

189.50 11 23 53 58t8.93 7.85

DIFFERENTIAL C,atlUr.CTiON8

T1_-£.1tlO TRA -.41_0 TC$ -.001_ BAU .1920

RDE-4._S4 llA-1.S055 RC5 .0577 FAU .00103

F_E-1.1859 FRA -.2357 FC3 -.0037 BSP 11204

BIDE 5.1037 MA 1.3878 BC3 .D585 F8P -202

FLIGHT TIME 130.00 ARRIVAL DATE FEB 3 1971

DISTANCE 363.935

LOL 2.49 VL 27.389 GAL -Y.24 AZL 147,90 HCA 163.81 5NA 130.04 ECC .19751 INC37.8294 Vl 29.707

LOP 184.52 VP 37.978 GAP 5.75 AZP 32.15 TAL 212.58 TAP 38.19 RCA 104.34 APO 135.73 V2 35.134

GP 63.81 ZAL 96.11 ZAP 95.74 (TS 175.25 ZkE 68.96 ETE 254.91 ZAC 141.05 ETC 271.52 CLP 103.00

DLA -78.64 RAL 245.25 RAD 5572.8 VEL 29.872 PTH 3.45 VHP 36.119 DPA 85.22 RAP 168.73 ECC13.6899

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

82.95 155.15 168.84 4 30 55 1844.8 8.32 81.78

282.86 155.17 188.64 15 9 12 50.6 8.32 281.89

82.93 155.15 168.64 4 30 55 1844.6 8.32 81.76

282.86 155.17 168.64 15 g 12 30.6 8.32 281.89

8t.93 135.15 168.64 4 30 35 1844.8 8.32 81.78

282.88 155,17 198.64 13 9 12 50.8 8.32 281.69

M|D-COU_SE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 1105.4 $841_ _D_,8 883 33.1 ST 901.5 SIR 2870.5 85 1822.0

RRT 0.8707 RRF ._983 RTF -.8479 CRT -.9838 CR8 -.9999 CST .9818

SCAB 3256.2 R23 -.0_52 R13 .9947 LSA 3513.7 MSA 160.4 SSA 2.1

8G1 3214.7 SG2 517.9 THA 107.93 EL1 3004.7 EL2 154.4 ALF 107.22

FLIGHT TIME 132.00 ARRIVAL DATE FEB 5 1971

DISTANCE 389.084

LOL 2.49 VL 27.318 GAL -6.82 AZL 121.07 NCA 188.14 SMA 129.68 ECC .19588 INC31.0720 Vl Z_t.707

LOP 157.73 VP 57.931 GAP 5,77 AZP 59.07 TAL 210.53 TAP 3¢t.99 RCA 104.31 APO 155.06 V2 35.153

GGP 76.48 ZAL 100.12 ZAP 1O0.08 ETS 138.87 ZAE 86.26 EYE 219.48 ZAC 156.53 ETC 249.54 CLP 138.45

DLA -80,78 RAL 190.80 RAD 9571.4 VEL 19.151 PTH 3.09 VHP 20.641 DPA 71.38 RAP 244.13 ECC 5.0392

|NJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

8_.40 99.54 170.98 O 48 34 1741.1 15.54 8_.48

258.1M! _1),56 170.68 15 3 2 5228.9 15.54 257.96

83.40 _tt.$4 170.68 O 46 54 1741.1 15.54 82.48

258.88 99.56 170.68 13 3 2 5228.9 15.54 257.98

83.40 99.54 170.68 O 46 54 1741.1 15.54 82.40

258.88 _t),56 170.68 15 3 2 3228.9 15.54 257.98

MXD-COUIISE EXECUTION ACCURACY DRBIT DETERMINATION ACCURACY

8GT 1401,5 SCAt 3357.4 SG3 93.0 ST 1084.7 SGR 1784.8 SS 840.9

RRT .9310 RRF .9_40 RTF .9798 CRT .9534 CRS -.9897 CST -.9928

SC_ 3638.2 R23 -.1_J_8 RI5 .9918 LSA 2237.3 NSA 249.9 SSA 1.3

SG1 5909.9 SG2 478.3 THA 68.37 EL1 2074.1 EL2 243.2 ALF 59.12
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5, 1970

LAUNCH DATE SEF 26 1970 FLIGHT TIME 134.00 ARRIVAL DATE FEB 7 1971

HELIOCENTRIC CONIC DI STANCE 394.744

RL 149.99 LAL -.OD LOL 2.49 VL 27,266 GAL -6.51 AZL 110.07 HCA 189.03 S.MA 129.35 ECC .19512 INC20.0668 V% 29.707

RP 107.84 LAP 3.09 LOP 190.99 VP 37.884 GAP 5.95 AZF 70.16 TAL 209.04 TAp 38;07 RCA 104.09 APO 154.56 V2 35.141

RC 120.271GL -61.77 GP 74.74 ZAL 104.28 ZAP 105.26 ETS 83.79 ZAE 95.95 ETE 165.43 ZAC 161.66 ETC 218.95 ELF 179.65

PLANETOCENTRIC CONIC

C3 111.297 VHL 10.550 DLA -76.66 RAL 187.27 RAD 6570.1 VEL 15.252 PTH 2.73 VMP 14.154 DPA 60.69 RAp 245.54 ECC 2.8317

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

15.20 0 3 2 2198.84 16.51 78.90 93.23 166.07 0 39 40 1598.8 24.26 77.21

164.80 11 2 34 5699.93 16.51 258.96 93.25 166.07 12 37 33 5099.9 24.26 257.27

15.20 0 3 2 2198.84 16.51 78.90 93.23 166.07 0 39 40 1598.8 24.26 77.21

164.80 11 2 34 5699.95 16.51 258.96 93.25 166.07 12 37 33 5099.9 24.26 257.27

15.20 0 3 2 2198.84 16.51 78.90 93.23 166.07 0 39 40 1598.8 24.26 77.21

164.80 11 2 34 5699.93 16.51 258.96 93.25 166.07 12 37 33 5099.9 24.26 257.2?

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY oRBIT DETERMINATION ACCURACY

TDE-2.8801 1RA-1.3799 TC3 -.2693 BAU .4017 ,SGT 3649.5 SGR 922.7 SG3 79.2 ST 1842.9 SR 310.9 SS 662.9

RDE .2742 RRA -.3865 RE3 -.0189 FAU .01318 RRT .8150 RRF .7202 RTF .9875 CRT .0576 ERS .0768 CST -,9910

FOE -.9103 FRA -.3149 FC3 -.1025 BSP 11404 S(,B 3764.1 R23 -.1749 R13 .9826 LSA 1956.8 MSA 321.7 SSA 2.0

BDE 2.8931BRA 1.4330 BE3 .2700 FSP -250 SG1 3727.5 S(,2 523.5 THA 11.88 EL1 1843.0 EL2 310.4 ALF .57

LAUNCH DATE SEp 26 1970 FLIGHT TIME 136.00 ARRIVAL DATE FEB 9 1971

HELIOCENTRIC CONIC

RL 149.99 LAL -.00

RP 107.87 LAP 3.00

RC 122.531GL -57.63

PLANETOCENTRIC C_IC

C3 64.159 VHL 8,010

LNCH AZNTH LNCH TIME

19.83 0 43 43

160.17 11 24 24

19.83 0 43 43

160.17 11 24 24

19.83 0 43 43

160.17 11 24 24

DIFFERENTIAL CORRECTIONS

TOE-2.4391TRA-1.3477 TC3 -.7126 BAU .6180

ROE .8243 RRA .0067 RC3 .1063 FAU .02181

FDE-1.0016 FRA -.3333 FC3 -.2943 8SP 11958

BDE 2.5746 BRA 1.3477 BC3 .7205 FSP -327

DISTANCE 400,578

LOt. 2.49 VL 27.214 GAL -6.23 AZL 104.48 HCA 192.09 SMA 128.97 ECC .19504 INC14.4820 vl 29.707

LOP 194.21 VP 37.835 GAP 6.18 AZP 75.83 TAL 207.60 TAp 39.69 RCA 103.82 APO 154.13 V2 35.130

GP 68.57 ZAL 107.92 ZAP 110.61 ETS 66.25 ZAE 102.71 ETE 149.54 ZAC 160.96 ETC 225.64 CLP-164.47

DLA -72.62 RAL 195.11 RAD 6569.2 VEL 13,620 PTH 2.49 VHP 10.972 DPA 52.16 RAP 244.58 ECC 2.0559

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ_TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2065.89 24.17 73.05 97.02 160.89 1 18 9 1465.9 31.69 70.39

5585.39 24.17 257.75 97.04 160.89 12 57 29 4985.4 31.70 255.10

2065.89 24.17 73.05 97.02 160.89 1 18 9 1465.9 31.69 70.39

5585.39 24.17 257.75 97.04 160.89 12 57 29 4985.4 31.70 255.10

2065.89 24.17 73.05 97.02 160.89 1 18 9 1465.9 31.69 70.39

5585.39 24.17 257.75 97.04 160.89 12 57 29 4985.4 31.70 255.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3842.7 SGR 613.9 SG3 101.2 ST 1995.7 SR 589.6 SS 716.2

RRT -.5406 RRF -.7168 RTF .9695 CRT -.8783 CRS .9510 CST -.9831

S.GB 3891.4 R23 .2177 R13 -.9721 LSA 2181.5 MSA 290.7 SSA 2.7

SG1 3857.2 SG2 514.5 THA 174.97 EL1 2063.0 EL2 272.7 ALF 165.19

LAUNCH DATE SEP 26 1970

HELIOCENTRIC CONIC

_L 149.99 LAL -.00

RF 107.91 LAp 2.91

RC 124.786 GL -52.86

FL ANETOCENTRIC CONIC

C5 42.934 VflL 6.552

LNCH AZMTH LNCH TIME

24.41 1 26 28

155.59 11 47 41

24.41 1 26 28

155.59 11 47 41

24.41 1 26 28

155.59 11 47 41

FLIGHT TIME 138.00 ARRIVAL DATE FEB 11 1971

DISTANCE 406,463

LOL 2.49 VL 27.162 GAL -5.96 AZL 101.15 HCA 195.22 SMA 128.61 ECC .19520 INCl1.1482 Vl 29.707

LOP 197.44 VP 37.787 GAP 6.42 AZF 79.23 TAL 206.17 TAp 41.39 RCA 103.51 APO 153.72 V2 35.118

GP 62.17 ZAL 110.82 ZAP 115.84 ET5 60.38 ZAE 107.91 ETE 145.88 ZAC 157.49 ETC 235.91 CLF-158.99

DLA -68.67 RAL 203.38 RAD 6568.6 VEL 12.818 FTH 2.33 VHF 9.201 DFA 44.85 RAp 243.67 ECC 1.7066

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1954.62 29.73 66.26 100.48 155.23 1 59 2 1354.6 36.93 62.49

5497.86 29.74 255.74 100.50 155.23 13 19 19 4897.9 36.94 251.98

1954.62 29.73 66.26 100.48 155.23 1 59 2 1354.6 36.93 62.49

5497.86 29.74 255.74 100.50 155.23 13 19 19 4897.9 36.94 251.98

1954.62 29.73 66.26 100.48 155.23 1 59 2 1354.6 36.93 62.49

5497.86 29.74 255.74 100.50 155.23 13 19 19 4897.9 36.94 251.98

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.2391 TRA-1.2377 TC3-1.2390 BAU .7260 SGT 3914.3 $GR 817.1 SG3 124.6 ST _152.4 SR 723.5 S_ 775.3

ROE .8247 RRA .0801 RE3 .2537 FAU .02899 RRT -.7894 RRF -.9206 RTF .9567 CRT -.9401 CRS .9869 CST -.9828

FDE-t.0799 FRA -.3228 FC3 -.5846 BSP 12401 sGB 5998.7 R23 .2495 R13 -.9621 LSA 2384.6 MSA 260.0 SSA 5.6

BDE 2.3862 BRA 1.2403 BE3 1.2648 FSP -407 SGt 3967.9 SG2 494.8 THA 170.49 EL1 2258.5 EL2 235.0 ALF 162.26

LAUNCH DATE SEp 26 1970 FLIGHT TIME 140.00 ARRIVAL DATE FEB 13 1971

HELICKENTRIC CONIC DISTANCE 412.367

RL 149.99 LAL -.00 LQL 2.49 VL 27.109 GAL -5.68 AZL 98.94 HCA 198.38 SMA 128.26 ECC .19552 INC 8.9351 vl 29.707

RP 107.95 LAp 2.81 LOP 200.66 VP 57.737 GAP 6.67 AZI _ 81,51TAL 204.74 TAp 45.12 RCA 103.18 APO 153.34 v2 35.105

RC 127. 036 GL -48.09 GP 56.25 ZAL 112.93 ZAP 120.77 ETS 57.63 ZAE 112.04 ETE 145.76 ZAC 153.21 ETC 242.88 CLF-157.05

PLANETOCENTRIC CONIC

C5 31.694 VHL 5.630 DLA -64.85 RAL 210.66 RAD 6568.5 VEL 12.372 FTH 2.23 VHP 8.154 OpA 38.38 RAP 245.14 ECC %.5216

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

28.87 2 5 32 1863.45 33.34 59.02 102.66 149.42 2 36 35 1263.5 40.11 54.13

151.13 12 6 43 5435.81 33.34 253.41 102.68 149.42 13 37 18 4835.8 40.12 248.51

28.87 2 5 32 1863.45 33.34 59.02 102.66 149.42 2 36 35 1263.5 40.11 54.15

151.13 12 6 43 5435.81 33.34 253.41 102.68 149.42 13 37 18 4835.8 40.12 248.51

28.87 2 5 32 1863.45 33.34 59.02 102.66 149.42 2 36 35 1263.5 40.11 54,13

151.13 12 6 43 5435.81 33.34 255.41 102.68 149.42 13 37 18 4835.8 40.12 248.51

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TDE-2.0687 "IRA-1.1293 TC3-1.8243 BAU .7898 SGT 3995.5 SGR 878.3 SG3 146.6 ST 2257.1 SR 745.5 SS 801.0

ROE .7305 RRA .0763 RE3 .3824 FAU .03487 RRT -.8388 RRF -.9535 RTF .9471 CRT -.957_ CRS .9941 CST -.9828

FDE-1.1010 FRA -.2868 FC3 -.9525 BSP 12726 SGB 4090.9 R23 .2712 R13 -.9532 LSA 2497.0 MSA 238.3 SSA 4.6

BDE 2.1939 BRA 1.1319 BE3 1.8639 FSP -481 SGt 4063.8 SG2 470.2 THA 169.41 ELI 2368.1 EL2 206.1 ALF 162.32
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE @EP tl 1970

HELIOCENTRIC CONIC

RL 14D.99 LAL -.00

RP 10T.99 LAP t. TO

l¢ 188.tTD GL -45.SS

PLAHITO¢INlll C CONIC

C$ 81.044 VHL 1.004

LNCH AZNTH LNCH T|tE

31.14 t 40 I9

146.86 11 tl SO

33.14 I 40 St

14@.Ol 12 I1 SO

SS.14 t 40 SO

141.8I 11 11 SO

FLIGHT TIN( 141.00 ARRIVAL DATE FEB 15 1171

D|ITANCE 418.875

LOt. 8.49 VL tY.O$l GAL -5.40 AZL |7.3§ HCA t01.SS |NA 187.90 [CC .19597

LOP 101.88 VP 57.688 GAP @.@t AZP 85.15 TAL 805.29 TAP 44.05 RCA 102.84

GP SO.IS ZAL 114.tS ZAP 185.51 ET5 SS.@S ZAE 115.5t [T[ 146.lS ZAC 148.95

IN(: 7.$S4T VS ID.YO7

APO lit.IT Vt 35.095

£TC I47.41 CLP-1SI.S4

DLA -I1.84 RAL 817.00 RAD @S94.0 V[L 18.100 PTH £.17 VHP 7.4@1 DPA $t.e4 RAP 241.00 ECC 1.4112

L-| TrlIG |NJ LAT |NJ lONG INJ RT ASC |NJ AZNTH INJ TIN( leo CIT T|M INJ I LAT INJ t LONG

1787.7@ 55.41 31.83 104.or 145.11 3 10 47 11t7.1 41.71 49.81

5594.M 5S.41 8S1.14 104.05 145.01 15 51 44 4794,.I 41.71 £45.14

1707.78 55.41 51.01 104,Ol 145.0t 5 10 47 1107.0 41.T1 4S.DS

5594.08 5S.41 151.14 104.05 145.01 15 51 44 4794.1 41.71 143.24

1787,70 55.41 11.01 104.01 145.01 5 10 47 1187.1 41.71 45.91

55D4.00 55.41 151,14 104.05 145.01 15 51 44 4714.1 41.71 045.14

DIFFtRENT|AL CCItR[CTIONI

TD(-1.90_ TRA-l.0_48 TC5-1.4454 OAU .8558

•GRIT RRA .0951 tiCS .481S FAU .05941

FO(-1.OTSO FRA -.8_H)4FCS-1.5484 08P ISOlt

DO( 8.0078 MA 1.0_qWB($ !.4904 Flip -541

NID-COURWE EXECUTION ACCURACY OR@IT DETERMINATION ACCUWACY

8IT 4089.0 8CAt 8T3.8 845 105.4 ST _304.1M 718.8 08 788.T
RRT -.4550 W -.NO0 RTF .9507 CRT -.8050 CR8 .9947 COT -.9810

VAJ 4170,8 RI_ .8845 R15 -.9455 LSA 8S51.S 148A 111.8 IDA 5.8

$41 41§4.5 8DE 444.7 THA 140.51 EL1 14O4.I ELI 105.8 ALF 145.17

LAUNCH DATE 8[P 10 1070 FLIGHT TIME 144.00 ARfl|VAL DATE FEB 17 1971

H[LiOCENTWIC CONIC
RL 149.90 t-Ak -.00

RP 104.01 LAP 8.30

RC 151.S15 64. -50.51

PLAN(TOCENTRI¢ CONIC

C8 80.784 _ 4.550

LNCH AZNTH LNCH TIN(

57.17 5 15 44

14£.85 11 34 0

57.1T 5 15 44
14Z.D5 11 34 I

57.17 5 15 44

141.15 18 94 0

DIFFE_(NTIAt- CCIHECTICMJ

TD(-1.70?4 TRA -.Qllll TC5-5.0044 OAU .0744
RD( .S407 RRA .03L_RC5 .5407 FAU .04515

IrD(-l.0184J IrNA -.1707 FC5-1.7075 DIP 15570

BIX 1.8485 94A .9551 0C5 3.1467 FIMP -115

DIOTANCE 484.1T5
lot. 1.40 VL 17.005 GAb -5.11 G 94o10 HCA Lq)4.75 8NA liT.IS ECC .19455 |NC I.lJ4g Vl IS.TOT

t07.10 VP 57.ELlJ8 GAP 7.17 AZP 04.40 TAL 801.05 TAP 44.$7 RCA IOR.48 APO I$1.DI Vp 89.000

G4e 44.80 ZAL 114.05 ZAP ILb0.44 [TO $4.74 ZA[ 117.08 ETE 148.70 ZAC 14S.01 ETC 150.47 CLP-156.76

Dt-A -57.D7 RAt- _J|.05 PAD 0507.0 VEt. 11,9£5 PTH

b-I TIN( lNJ LAT

17119.tll 94.Se

S347.94 34.1t)

17115.88 34.94

5947.OO 94.94
1785.88 94.50

3947.89 94.50

8.18 VHP 7.0tO DPA 17.53 RAP 145.11ECC 1.34tl

INJ LONG INJ RT AIC lNJ AZNTH INJ TIN( PO CIT TIM INJ ! LAT INJ I LONG

44.01 105,07 194.09 5 41 89 1185.5 41.1D |O.lO
P_JO.I_J 105.00 158.@4 14 5 55 470T.R 41.19 241.5£

44.91 103.07 130.05 5 48 L_ 1185.5 41.18 38.£0

840.LQ 105.00 150.14 14 5 55 4707._ 42.19 I4£.5£

44.01 10S.07 194.05 5 41 L_ 1185.5 41.18 38.10

240._ 105.09 194,14 14 5 55 4707.9 41.19 141.St

NID-¢OUlHM[ EXECUTION ACCURACY CRBIT DETI[IbiINAT|ON ACCtJtACY

8GT 4814._ _ 0S5,0 841 185.0 @T 8519.1M 180.1SD 781.5

I_T -.9474 W -.9415 RTI r .0504 CRT -.9074 CR@ .0080 CIT -.0811

863 4£99.0 R_ .9455 015 -.9414 L|A 8551.1 N5A 110.5 SSA 7.1

• 41 4870.4 _ 410.5 THA 100.94 EL1 1411.1 EL2 145.6 ALF 164.08

LA_H DATE &EP ES 1970

N(LIOCEHTRIC CONIC

RL 140.DD LAL -.00

RP 108.07 LAP t.4S

0C 185.740 GL -S0.38

PLAM[TOCENTR [C CONIC

C8 17.809 VI4L 4.1SO

LNCH AZNTH LNCH TIN(

4O.Sl _ 44 41

_S9.Ot 1t 44 1@

40.00 3 44 4D

188.08 1R 44 19

40.D$ 5 44 41

liD.OR It 44 19

FLIGHT TIN( 141.DO ARRIVAL DATE FEB 19 1971

DISTANCE 450.06?

L_. t.4R VL tl.l$O GAL -4.81 AZL 09.13 HCA tOT.It _4A ltT.lO ECC .117£4 1_ 5.1318 Vl _0,107

LOP t|O.3t VP 57.518 GAP 7.41 AZP 85.57 TAL IOD.SI TAP 48.18 RCA 101.11 APO lit.El VE $S.007

GP 4t.$4 ZAL 114.74 ZAP 153.1I [TS 55.78 ZAI[ 11R.90 [T[ 150.I5-ZAC 141.41 ETC tOt.IT CLP-lST.$I

DLA -S4.T4 RAL tiT.It RAID @347.7 VEL 11.801 PTH t.OR VHP t.741 DPA I$.03 RAP 243.71 ECC 1.1944

L-| TIN( |NJ LAT |NJ LONG |NJ RT A$C |NJ AZNTH |NJ T|N( PO CIT TIN INJ t LAT INJ t LONG

11_4.S7 50.50 50.4@ 104.10 154.04 4 11 54 lOll.I 41.00 31.15
5555.70 54.50 t47._ 104.17 154.05 14 15 51 4753.7 41.91 240.51

1MI4.S? 54.58 58.41 104.1t 154.04 4 It 54 10@4.1 41.90 31.15

5555.70 _Hl.51 147.Ot 10¢;.17 154.05 14 15 3t 4755.7 41.D1 240.51

1_.57 94.§8 5i.40 104.t0 134.04 4 It 34 1001.6 41.90 31.15
_55.70 38.50 147._ 104.17 154.05 14 15 3I 4755.7 41.D1 240.51

DIFFERENTIAL C(_II[CTION$

TD(-1.4184 TRA -.8197 TC5-$.7100 BAU .0088

ROE .4DIED I_A .0051 RC5 .5086 FAU .04413

FDE -.9145 IrRA -.0855 FCS-t.1745 Ilk 0 15454
BOE I.IM_IiWA .DiN BC3 3.7579 FSP -lII

MID-COURSE EXECUTION ACCU_CY OR@IT DETERMINATION ACCURACY

_T 4105.1 I_R 80_.1 8G5 105.t ST ItTO.5 Sll DIT.3 88 783.8

RRT -.9451W -.0540 RTF .0501 CRT -.9885 CRS ._09 CST -.9782

SCAS 4500.8 _ .2051 015 -.0346 LSA 1456.D MSA I01.S 80A 8.7

_1 4341.9 V_ _99.0 THA 1T0.68 EL1 2350.5 ELI 151.0 ALF 164.94

LAUNCH DATE WEP II 1970 FLIGHT TIN[ 140.00 ARRIVAL DATE FEB 21 1971

14(LIOCENTRIC CONIC

RL 148.951 LAL -.00

RP 104.11 LAP !.81

RC 185.857 GL -51.73

PLAM[TOCENI_ l C CONIC

C3 15.838 VHL 5.9eo

LNCH AZNTH INCH TIN(
44.58 4 14 44

135.41 It 55 t

44.58 4 14 44

135.41 11 55 t

44.50 4 14 44

189.48 11 55 I

DIFFERENTIAL C_I_CTl_40
TD(-1.4801 TRA -.7107 TCSo4.SSDS BAU ._I57

liD( .4038 ImA -.01000C5 .9415 FAU .04_01

IrDE -.D_I? IrRA -.00_4 FCS-t.5140 DIP 15817

DO( 1.541D MA .7109 BC5 4.50t4 FSP -640

DIOTANC[ 455.950

L_. 1.49 VL 94.897 GAL -4.51 AZL 94.48 HCA 111.11 _4A 1_.84 ECC .1DDOG INC 4.4770 Vl 29.707
LOP 115.55 VII 37.55T GAP 7.94 AZP 94.16 TAL 108.66 TAP 4D.97 RCA 101.73 APO 151.98 V2 55.054

_P 38.54 ZAL 114.05 ZAP 138.50 ETO 51.97 ZA( 111.55 ETE 151.57 ZAC 138.56 [TC 254.54 CLP-156.04

DLA -51.84 RAL _1.07 R_O 0317.0 VEL 11.714 PTH 1.00 VHP 6.574 DPA 19.03 RAP 244.47 [co 1.2607
L-I TIN( lNJ LAT |NJ L._NG |NJ RT AS(: INJ AZNTH INJ TIN( PO CST T|H IHJ 2 LAT INJ E LONG

1815.84 38.81 51.40 107.45 189.94 4 41 59 1015.2 41.13 24.74

5_40.04 38.17 840.95 107.47 129.07 14 It 11 4749.0 41.14 230.22

$01|.I4 SO.II 51.46 107.45 ,180.10 4 41 58 1015.t 41.13 24.74

5549.D4 38.87 I44.05 107.47 189.07 14 18 11 4T41.0 41.14 13g.II

181|._4 38.80 51.44 107.45 1_9.98 4 41 59 lOSS.l 41.15 _4.74

5341.04 _0.17 _10.05 107.47 1_11.07 14 It 11 4749.D 41.14 13O.12

NID-COUII|IM[ EXI[CUTIOi ACCURACY ORBIT D(TE_U¢IHATION ACCORACY

8GT 4575.5 _ 7_4.t 865 £01.5 IT L_OI.D _ 581.6 SS @78.5

RRT -.D4_5 W -.0414 RTF .0t15 CRT -.9495 CRS .8895 CST -.9745

4441.7 R_ .IYYl 015,-.8500 LSA 854t.l NSA 195.7 SSA 10.6

$41 4413.1 I_ 594.4 THA 171.$7 EL1 I175.0 ELI 158.t ALF 145.58

t834



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 19701

LAUNCH DATE SIP tl 1970 FLIGHT TIN• 1DO.DO ARRIVAL DATE FEB £$ 1973

N(LIOCENTRIC CONIC D|ITANC_ 441.8Lq)
RL 149.131 LAL -.00 LOt. 2.49 VL 86.044 GAL -4.1| AZL 93.SS HC_ 114.30 S)IA IEI.SS [CC .19899

RP 101.19 LAP t.lT GLp_Pt11.74 VP 37.487 GAP T.5| AZP II.•| TAL |l_.SS TAP iS.IS RCA 101.3.4
R¢ IS•.IIM; GL -E•.34 35.313 ZAL 118.85 ZAP 139.50 ET5 S•,)O Z/dE IL_.80 ETE 134.44 ZAC 155.45

Iq.AN[TOCENTN | C COIII C

C3 14.)40 K 3.7i7 DLA -4i.13 RAL •37.89 RAID tilT.1 V[L |$.i$0 PTH •.03 V_P 6.472 DPA 15.48

LNCH AZNTH LNCH TIN[ L-i TIN[ |NJ bAT INJ LONG |NJ RT ASC |NJ AZNTH INJ T|i_ PO CST TIN

48.01 4 44 • 1SIT.St 35.S8 II.ll 101.04 1•1.44 S |O 13 947.4

131.99 13 0 34 S_JI.4• 3S.SS 143.13 |Ol.OS 1•S.43 14 19 47 479E.4

4•.Ol 4 44 S IDlY.It 3S.SS II.ll 109.04 1•1.44 S SO IS 917.4

151.1HI 13 O 34 339•.4• 3S.SI *4S.ILI I09.05 IL1_.43 14 L_ 47 475P.4
48.01 4 44 • IN7._1 33.53 I1.11 101.04 111.44 5 10 |S NT.4

131.19 IS O _4 3331.4• IS.S9 _1t.13 |Ol.OS $11.43 14 19 47 475E.4

INC 3.8503 Vl Zg.70?

APO 131.•S VZ 3S.04t

ETC ERR.ST CLP-IS8.88

RAP 245.44 ECC 1.£360

INJ E LAT INJ E LONG

4D.04 1•.•9

40.05 £3•.•$

40.04 1•.09

40.05 R3•.05

40.04 1•.89

dt0.O9 t_l.J$

DI_NTIAL C,,GIm[CTIQN6 N|D-C,_UIIW_ EIECUTICN ACCUIILACY QIBIT D[TIE]B41NATION ACCURACY

TO(-l._iiO I_A -.31N)$ TC_4.1KUO BAU .9471 KT 44_.S MI 711.1 8GS ZOT.t ST •111.1 Im 34•.9 SS 110.0
liD• .398t llA -.0333 B_I .ISOt F&U .04t31 RRT -.l_lI _ -.1_11 RTF .91_1 (:liT -.9707 CRS .13119 CIT -.9494

FD( -.7114 F_A .0791 FCI-2.TI_I lip 14114 IDa 4StI.O R_I .1114 R|3 -.9111 LEA I_ST.9 NIA 111.7 88A IE.8

1.41_ Ilia .SO00 KS 4.1ki_9 Flip -iTS 8G1 4S|•.S _ _N).9 •HA 17_.00 ELI ES73.O ELJ 11_.4 ALF lS9.94

LAUNCH DATE •EP tt lOT• FLIGHT TIN[ 13•.00 ARRIVAL DATE FED £S 1971

14E3.IOC[NTI |C CONIC DIITANCE447.S7•

RL 149.11 LiL -.00 L_. •.49 VL 11.711 GAL -3.11 AZ1L. 15.Sl _ •1•.49 814A 1L5.17 ECC JO001 INC 3.3187 Vl L_l.7O7

RID lOl.ll LAP •.01 L_ 211.14 _P S•.43• GAP •.1| AZP 17.37 TAL $1S.l_ TAP 93.31 RCA 100.93 APO t31.41 VE 3S.O_I

_C 140.144 G_ -lloll _P 31.14 ZAL Ill.IS ZAP 14£.15 ITS ll.?S ZA[ 123.•l [T[ 1_i.1l ZAC |33.•9 ETC ESl.•I CLP-151.77
PL4J_TOC_NTNI¢ CONIC

C3 IS.Ill _l. 3.1_• OL4 -44.SIBUkL 141.•l _40 l_l•.§ N[L II.lOI PTH •.OS VHP i.4El DPA IE.S£ RAP IAI.IO [CC 1.E177

INJ TIN[ leo CST TIN INJ E LAT INJ E LONG
S _848 911.5 38.•4 IS.4T

14 _1 23 4•33.0 38,•S ESI.•O
S 38 48 S!1.9 3l.•4 13.47

14 34 29 4NS.O Sll.•S ISI.TO

SSIiI SII.S SI.•4 13.47

14 341 23 4•33.0 _I.•S 2_I.TD

ORBITD(TEIN/NAT|ON ACCURACY

ST 1000.5 Ill SOl.• I.I 393.7

CRT -.1715 CRS .99ti CST -.9119

LIA •I_I.7NIA 110.2 IIA IS.4

ELI _011.1El._ 119.1 ALE 114.04

LJiCH AZNTH LNCH TLNE L-I TIN[ INJ LAT INJ LCNG INJ IT A•C INJ AZNTH

91.33 S 13 L_r 13t$.44 34.S4 •1.1_ 110.24 125.54

Sit.ST 13 • E SS•I.N S4.IS 144.Sl IIO.2S 1•3.33
ll.IS S 13 tY 1321.4I 34.44 •I.l_ 11034 1•3.34

111.67 13 • • 3381.11 34.25 244.11 110.95 121.33

91.33 I 13 IT 1181.441 _4.14 £1.11 110.14 IIS.S4

Ill.iF IS • • tl.II )4,IS IAI. II 110.13 113.33

DI_IAL CCEI_ETIGN8 NI_ D_CUTION ACCURACY

SiT 4SIl.T NI III.S IG5 _10.4
21T -.lift _F -.2174 Rll r .Dll0

SGI 4115.1 il_ .t4S£ ills -.9845

8GI 4400.0 161 _i0.7 THA 1••.38

T01-I.litl _ -.iISl TCS-5.442I _ .lITOI

119[ Jilt lllL4 -.0417 KS .llll4 F•U .04114
FOE -.1114 IqlA .SStl FCS-S.OIO0 SIP 14411

gO[ I.£101 IRA .4297 B¢_ S.4859 Flip -ll1

LAUNCN DATE I_P 21 1970

HELIQCENTRI¢ CQNIC

Rb 141.SI LAL -.00

RP I01.81 LAP 1.11

K tit.SIR IL -II.tt

PLANETQCENTIIC CQIi|C

C$ It.Sol K 3.St1

LJiCH AZNTH LNCH TIN[

$4.98 9 43 S

2t9.41 IS IE !t

ti.II 9 43 t

SE$.4I 13 IE It

$4.9l S 43 $

129.42 13 IE tt

FLIGHT TIN[ 154.00 ARRIVAL DATE FEB 17 197|

DISTANCE 453.510

LOt. 2.49 VL II.TSD GAL -3.53 AZL 91.11 NCA liD.IS I_A IES.S3 [CC .t011S INC E.IDD9

LOP t83.14 VP 37.387 GAP 8.40 AZP 8•.23 TAL 194.2• TAP S4.OI RCA |O0.S| APO 133.1S

GP _0.t4 ZAL 109.14 ZAP 144.11 ET8 |1.53 ZA[ 1•4.SJ IT( 197.•5 ZAC 131.17 ETC •37.74

DLI *_.IIR_ l_l.lll_ iSl•.S V(L l|.SSY PTH £.0• VHP S.409 DPA 9.91 lAP 14•.91

L-| TIN• |NJ LAT |NJ L_NG |NJ RT SIC |NJ AZIiTH |NJ TIN• PO CIT TIN |NJ _ LAT

1412.18 33.$3 15.38 113.13 ItS.S8 I 7 41 871.1 37.30

9310.49 33.$4 14•.14 113.14 110.11 14 41 3 47t0.$ 9•.31

1iN.It 33.$3 15.38 115.15 110.11 5 7 41 871.1 37.30

3320.41 33.34 147.14 113.14 110.55 14 4_ 3 4710.5 37.31

14•S.1• 35.95 15.St 113,1S 110.11 5 7 41 871.1 37.30

$3•0.49 33.54 147.GA 113.14 SI0,IS 14 4£ 3 471O.S 57.31

Vl 19.707
V£ 3S.DS4

¢L#*IIO.II

ECC 1.•040

INJ • LONG

•.$3

_11.40

0.33

•31.40

0.33

•S•.4O

DIFFE_NTIAL CCRRECTICN_ MID-CEntRE EXECUTION ACCURACY

TOE-I.1370 TR& -.3814 TCS-S.SS01 BAU .OILS SGT 4453.2 Wdl t44.2 8GS _1£.1

ROE .19S3 lIRA -.Oil RC3 .1104 FAU .04344 RRT o.1410 fllF -.1_91 2TF .9104

FOE -.9310 F_4 .lSTS F(_-S.ITI9 BEP 14789 i 4700.4 lid .llll 2IS -.9119

80( 1.1741 SlL4 ._lll KS 5.1113 FIP -st• IGl 411t.2 _dl 355,1 I_A IT_.ID

LAUNCH DATE lIP 1t 1970 FLIGHT TIN• 138.00

HELIOCENTRIC CONIC DIITMIC[ 431._42

RL Sit.fl LAL -.00 L_ t.42 VL II.III GAL -3.18 AZL M.41 HCA PSI.O• 8NA ItS.SO ECC
RP Iol.87 LAP 1.70 LOP !11.34 VP S7.SS7 GAP S.@S AZP 14._ TAL 191.71 TAP Sl.DS RCA

RC 144.T10 GL -19.43 GP 111.12 ZAL 101.71 ZAP 14t.81 ET• 91._1 ZA[ ltS.lO ETE 1St.L_ ZAC
PL.ANETOCENTI IC CGNIC

C9 11.•ol _ 3.433 DLA -41.14 RAL 230,47 RAt 6317.4 V_L 11.340 PTH •.01 VHP S.4E7 DllA

J.NCH AZNTH iNCH TIN[ L-I TIlE INJ LAT |NJ LGNG INJ RT _ INJ AZNTH |NJ TIN[

5•.81 I 23 84 1430,0_1 38.£7 El.J4 113.50 112.8_ S 37 14

111.10 13 13 14 $40_.10 38.18 841.91 11S.I1 113.21 14 41 _0

57.ll • IS 14 14_0.0_ I.l• 11,14 11_,10 110.11 S S_ 14

111.10 13 IS 14 3405.10 I.ll •48.2_ ll_.ll 11l,21 14 44 30

97.8l I 13 14 I4_0,0_ I.l• 11,14 Itt,10 111.1_ t 37 14

111.11 13 IS 14 SiOS.IO 38.E2 _48.11 $11.21 118.11 14 43 30

DIFYI[Nf[NTIAL CCmICTIOI NID-COUIUE EIICUTII¢t ACCURACY
T0[-I.08N 1R4 -.•I_J T¢3-I.3831 8AU 1.011l 8ST 4740.0 Nil 140.0 MS I*IE.I

NDE .itl_ IRA -.D744 RC3 JOSS FAU .O4438 IIRT -.H IIF -.ITN 2TF ._00

-.4311 Irma Jl13 FCS-3.•IIT •SP 13074 _ /TIS._ _ .1t78 2t5 -.l_lT

1.0•01 Ill .1493 6C3 S.4217 Irsp -S•7 II 4•22.S I 534.4 THA 1•3.5•

ORBIT D(TERNINATION ACCURACY

ST lS_O_llll 4S•.S 18 488.t

CRT -.9731 (318 .11941CIT -.lIDS

LSA 19tS.0NJA 174.4 lEA t•.S

ELI 11R•.2 ELI 103.7 ALF 119.84

AI_IVAL DATE tAR I 1•71

._59 INC _.4511

100.07 At) 130093

II.IS.SS ETC ES8.10

S,OIRAP P.4D.37

PO CET TIN INJ E bAT
S30.O 35.73

410_.E 35.77

130.0 3S.N

4SOS._ 35.77

S30.O 33.7S

4S0S,E 39.77

Vl _1|.707
VE 39.001

CLP-I•I.•I

_CC 1.1•40

INJ • LONG

9.34

240.7•

3.3•

•40.7E

3.3•

•40.7•

CRBIT D[T[RNINATION ACCURACY

37 171£.8 811 4SS.• IS 4••.9

(:lit -.i?l? CRI .ol38 CIT -.D3£4

L_A 1814.7 OlA lll.l IIA ll.4
ELl 1780.8 ELl 9_.$ ALF 169.3•

1635



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUN(H DATE 3EP Ii 1970

H(LIOCENTRI C CDAq I C

9L 149.91t LAL -.DO

RP 109.31 LAP 1.$4

RC 149.t119 GL -ll.8O

PLANETOCENTR ! C CONIC

C3 11.311 _14L 3.311

LI_H AZNTH LHCH T|I4E

11.09 • 44 54

Ill.l! 13 ll 41

II.OI • 44

Ill.DE 13 18 49

• 1.0e • 44 $4

lll.ll 13 ll 41

FLIGHT TIM( 158.00 ARRIVAL DATE MAR 3 1971

DISTANCE 415.161

LOL 2.49 VL EE.E34 GAL -t.ll AZL 92.10 MCA ZE7.03 •HA 1E5.17 ECC .Z0408 INC Z.0980 Vl Z9.707

LOP 229.54 VP 3T.EBT GAP 8.90 AZP 88.57 TAL 191.14 TAP §8.20 RCA 99.•3 APO 130.72 VZ 34.988

GP El.El ZAL 104.10 ZAP 148.82 ETS 50.86 ZAE 1E5.56 ETE 160.5E ZAC 1E7.76 ETC E59.38 CLP-16_.55

DLA -39.•0 RAL E54.71 RAB 15•7.4 V(L 11.521 PTH 2.01 VHP 6.419 OPA 4.73 RAP 250.94 ECC 1.1868

L-I TIN( INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIM( PO C$T TIN INJ Z LAT INJ Z LONG

1311.S$ 30.91 9.17 119.32 11•.09 7 T 55 7II.S 34.14 358.40

3438.01 30.9E ESO.INI 118.33 118.08 14 49 E4 4838.0 34.15 E4£.71

1311.$5 30.•1 9,•7 118.3E 11•.09 7 7 S§ 781.S 34.14 359.40

545•.01 30.9£ E§O,INI 118.33 116.08 14 49 24 4838.0 34.15 242.71

1381.35 30.91 6.•7 118.32 118.09 7 T 55 781.5 34.14 359.40

§431.01 30.9E ESO.IMI 118.33 116.06 14 49 24 4838.0 54.15 £42.71

DIFFERENTIAL CalRECTIOIMI

TOE -.91E3 TRA -.OIMI3 TC3-6.7•88 BAU 1.0310

• E573 RRA -.l_MbS RC3 .5814 FAU .04303

FDE -.3477 IrRA .31_$ FC3-3.£821 B•P 1535E

ROE .9479 •lEA .1309 BC3 9.7941 F•P -694

LAUNCH DATE SlIP 29 1970

HELIOCENTRIC CONIC

RL 149.11tl LAL -.00

RP 1011.33 LAP 1.3•

RC 149.057 Gt. -14.3£

PLAMETOCENTIIIC C¢_41C

C3 11.067 VHL 3.3E7

LNCH AZNTH bNCH TIN(

• 4.4• 7 18 5

115.54 13 18 57

14.4• 7 18 5

115.54 13 18 37

114.4• 7 18 S

113.$4 13 II 37

DIFFERENTIAL C_RmECT IONI

TlX -.7180 TRA .04X TC3-7.1_I)e BAD 1.0493

• E444 _ -.0079 RC3 .9147 FAD .04153

IrDE -.E•33 IrRA .44_J FC3-$._184 Blip 15619

ROE .894• BRA .107_ BC3 7.0t_2 FEP -IRIS

RID-COURIME_EXECUTION ACCURACY ORBIT DETERHINAT|ON ACCURACY

_T 4821.5 8DR •19.9 863 810.8 ST 1558.9 WN 441.4 93 3•1.4

RRT -.8164 RRF -.85§7 RTF .9197 CRT -.9834 CR8 .9399 LET -.902•

SGB 4868.1R23 .1744 R13 -.9211 LSA 1•51.6 I_A 1•5.0 SSA 27.1

_1 4849.1 !k18 555.9 THA 173.98 ELI 1618.3 EL2 77.1 ALF 164.40

FLIGHT TIM( 1¢10.00 ARRIVAL •ATE MAR 5 1971

DIiTANCE 470.938

LOt. 2.49 VL 2•.5•2 GAL -8.45 AZL 91.78 HCA 830.85 SI4A 1Z4.8S ECC .Z0578 INC 1.7750 Vl L_.707

LOP 832.73 vP 37.23• GAP 9.15 AZP 88.86 TAL 189.53 TAP 39.80 RCA ••.19 APO 150.53 V2 34.•75

GP 94.12 ZAL 101.21 ZAP 150.64 ETS 50.82 ZA£ 125.98 ETE 191.99 ZAC 12•.36 ETC 240.12 CLP-163.47

DLA -37.41RAL 25•.90 RAD 6517.4 V(L 11.509 PTH 8.00 VHP 9.530 OPA 8.71 RAP 232.•2 ECC 1.18£1

L-| Till[ INJ I.AT INJ _ |NJ RT _ |NJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

1328.7§ 29.46 1.51 181.87 114.18 7 40 14 728.8 32.4l 3S3.E7

$4110.341 _.47 853.70 181.£7 114.19 14 30 18 4880.4 32.47 245.47

1329.75 21.41 1.51 12t.87 114.1• 7 40 14 728.8 32.46 333.£7

$410.3t L_.47 853.70 111.87 114.16 14 50 18 4180.4 32.47 £43.47

1328.7§ L_.4• 1.51 111.87 114.18 7 40 14 7E$.8 32,44 333.27

34•0.31 L_.47 E53.70 111,27 114.1• 14 30 18 4180.4 3E.47 E45.47

NID-C_URI( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4901.3 8DR eoe.9 IG$ t08.6 ST 1381.1 8it 423.1 81 304.9

RRT -.IN)O? RRF -.8514 RTI r .9198 CRT -._888 all .9083 CIT -.8532

4i51.3 R£5 .1917 fl13 -.9209 L•A 14•8.8 N_k 1•E.9 IRA 32.•

891 4921.8 8GI 359.4 THA 174.34 EL1 1444.7 EL2 110.7 ALF 163,02

LAUI_H DATE JEP 2• 1970

14L_IOCENTRIC CONIC

RL 149.99 LAL -.DO

RP 108.3• LAP 1.19

RC ISl.EOS GL -11.97

PLAN(TOCENT•IC CONIC

C3 lO.•ll _L 3.304

LHCH AZMTH LIACH TIlE

91.04 7 53 49

111.91 13 16 4

94.04 7 53 49

111.94 13 19 4

G•.04 7 53 49

111.114 13 1• 4

FLIGHT TIM( 19_.00 ARRIVAL DATE MAR 7 1971

DISTANCE 47|.731

COL |.49 VL t•.531 GAL -8.07 AZL 91.48 HCA _33.44 IRA 114.53 ECC ._0753

LOP l$5.91 VP 37.189 GAP 9.41 AZP 99.18 TAL 187.95 TAP 91.39 RCA 9l.ll

GP _3.19 ZAL 98.14 ZAP 158.31 ETI 50.91 ZAE 129._1 ETE 168.73 ZAC 12S.12

OLA -35.27 RAL 8•3.01 RAD 9597.4 V[L 11.50_ PTH 8.00 VHP •.(JOT DPA .88

L-I TIM( INJ LAT |NJ LONG lNJ RT A$C INJ AZNTH INJ TIM( PO CST TIN

1218.1• t7._4 355.14 124.40 112.45 • 14 58 •41.7

3934.08 E7.99 _$7.34 184.41 118.44 14 48 19 4934.9

12tM1.11 tT._l 555._4 184.40 112.45 • 14 58 880.7

3554.88 _7.94 857.$4 124.41 118.44 14 49 19 4934.9

12WI.88 27._4 355._4 124.40 118.43 9 14 50 88•.7

5334.88 17.88 837.34 124.41 112.44 14 46 19 4934.0

IN(: 1.4•09 V1 E9.707

APO 150.37 V_ 34.9•t

ETC t•0.83 CLP-194.39

RAP 254.40 (¢C 1.1797

INJ 2 LAT INJ E LONG

30.7_ 347.75

30.74 249.15

30.73 347.75

30.74 £49.15

30.73 347.75

30.74 _.4•.1_

OIFIr_R(NTIAL CCIIR(CTIONI N|D-COUIUME EXECUTION ACCURACY

TO( -.ElSe TIIA .ITlt TC3-7.3441 BAU 1.0750 II&T 1015.4 1611 51kt.| II93 _07.1

Rf_ .R374 RRA -.INS RC3 .3509 FAU .04047 RRT -.7881 RRF -.8013 RTF .9£38

IrDE -.188E FRA .5011 FC3-3.1_99 Bik e 16255 898 5050.5 RLr5 .1858 R13 -.9849

ROE .7551 BRA .EOTG !C3 7.3147 FSP -709 391 3057.5 1_8 51_.1 THA 174.04

LAUNCH DATE IM[P 2• 1970 FLIGHT TIM( 1_4.00

ORBIT OET_qMINATION ACCURACY

ST 12£0.3 811 417.3 •9 2•8.8

CRT -.••32 CR$ .•2_4 CBT -.7934

LSA 1307.0 MIA 192.0 SSA 38.4

EL1 1289.0 EL2 4_.• ALF 161.22

HELIOCENTRIC CCNIC DISTANCE 488.4_9

RL 149.9tl LAL -.00 LOL 2.49 VL _•.4•0 GAL -1.97 AZL 91.81 HCA _34.68 •HA 1_1.21 ECC

RP ION.43 LAP 1.01 LOP 13l.ll VP 37.141 GAP 9.17 AZP H.53 TAL 188.34 TAP IM_.88 RCA

R( 193._1kS3 GL -•.75 GP 21.88 ZAL 94.12 ZAP 153.85 ET$ 51.14 ZA_ 18•.44 ETE 1•3.88 ZAC

PLANETOCENTRIC CONIC

C3 10.094 VHL 3.301 OLA -33.17 RAL 297.01 RN) 15_7.4 VEL 11.501 PTH 8.00 _Ap 1.616 DPA

L_ AZMTH INCH TIM( L-I TIM( INJ I.AT INJ L_NG INJ RT ARC INJ AZNTH |NJ TIM(

71.94 • 33 19 1188.51 _.37 $49._0 187.71 110.19 • 33 2•

101.04 13 • 41 9109.04 L_.31 I_M_.IK) 1_7.71 110.87 14 42 7

71.94 • 33 19 1194.51 _.37 $41._0 127.71 110.89 • 53 2•

ION.04 13 • 41 _10•.01 L_i.33 2t_.1_0 117.71 110.07 14 48 7

110.00 12 17 47 5718.41 81.70 278.0_ 1£S.45 117.09 13 53 50

110.00 14 _ 53 3379.EI 3t._5 249.17 11tl.49 104.91 15 53 10

DIFFERENTIAL COI_CTION_ RID-COUI_M£ EXECUTION ACCURACY

TO( -.5393 TIIA .511111TC$-T.4035 BAU 1.OIIO11 I_T SO35.7 IIM 579.5 1_3 201.5

RDE .2213 I_A -.121_ Re3 .5115 FAU .O3797 RIlT -.7153 RRF -.7711 RTF .9193

FD( -.lOSS FRA .$78£ FC3-5.0179 lip 11019 8_B 5044.1 R_ .1134 R13 -.9201

BO_ .$997 BRA .37l_ IC3 7.4811 FlIP -_3 $91 505_.0 _ 370.9 THA 174.98

_IVAL DATE MAR 9 1971

• Z0952 IN(: 1.2102 Vl 29.707

98.19 APO 150.23 VZ 34.949

124.02 ETC 261.52 CLP-16S.Z9

-.78 RAP 256.24 ECC 1.17•3

PO CST TIM |NJ _ LAT INJ 2 LONG

388.9 _•.97 341.47

5004.1 28.•• 254.09

5_9.6 28.97 341.47

5004.1 28.9• 254.09

519_.4 _5.15 EII4.57

4779.3 3_.94 237.35

ORBIT DETERMINATION ACCURACY

ST _.• 8R 400.5 33 E3•.2

CRT -.991• CR3 .910• C�T -.9495

L•A 1087.1 IMIA 179.5 33A 43.8

EL1 107•.1 EL2 47.1 ALF 150.20
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OAT( $EP 8G 1970 FLIGHT TIN| JIQ.O0 ARRIVAL DATE NAR 11 1971

_ELIQCENTRIC CONIC O|ITANCE 480.141

RL 140.99 LAL -.00 LOL 2.49 VL H.4tD GAL *I.Zl AZL IO.N HCA 230.80 8NA I23.90 ECC .ESSlg ZNC .DSSe Vi Zg.TO?

RP 108.47 LAP .81_0P 848.30 VP 37.093 GAP I.N AZP N.S8 TAL 184.78 TAP J4,58 RCA 97.87 APO 1S0.13 VZ 34.017

RC 1||.4TO GL -7.ST GP 20.70 ZAL OS.IO ZAP 15S.87 IT| 11.$£ ZN[ 189.03 [TE 114.50 ZAC 1£3.04 [TC EGE.1t CLP-IIMI.17

PLANETOCENTRIC CONIC

C3 10.910 VHL 3.515 DLA -31.11RAL 871.08 RND SilT.4 VEL 11.501 PTH 2.00 VHP 1.80_ DPA -Z.£4 RAP ES0.£0 [CC 1.1809

AZIITH LNCH TIN[ L-I TIN[ |NJ LAT |NJ LONG |NJ RT AIC |NJ AZNTH INJ TIME PO CST TIN INJ E LA.T |NJ E LONG

?e.S0 • tO 7 1100.1? 14.71 $41.T6 191.18 109_46 9 90 L_ 50£.2 27.10 355.8R

105.44 It 95 38 ST04.07 tA.TT 119. nn 191.16 106.49 14 28 49 S104.1 27.18 240.04

T•.S8 • to 7 1101.17 24.71 349.76 191.16 109.46 • 5• 19 501.2 27.18 555.6•

IO5.44 12 S5 _J $YO4.Q? t4.TT L_O.00 19146 109.45 14 2• 49 S104.1 27.1• 200.14
110.OO 11 4T L_ IL_.0? 16.83 30•.gO 117.24 110.10 $1 ST 50 29.1 ZO.T2 L_S.•$

110.00 19 t| 88 501.16 33.24 _9.U 199.97 99.48 16 S2 59 4495.2 34.09 £_.18

DIFFERENTIAL CGRNECT|ONI N|D-C_A_N[ [XECUT|ON ACCURACY ORBIT DETERNINATION ACCURACy

TDE -.4119 TRA .5£81 TC_-7.4448 BAU 1.0111 8&T 9101.7 8DR 94_J.9 803 187.5 5T 820.4 M 390.8 88 151.8

NDE .ttit RRA -.1111 RC8 .4140 FAU .03111 RRT -.74_1 RNF -.7924 RTF .9_00 CRT -.1081 CR8 .5_4 CST -.S4tS

FOE -.08St FRA .lilt FC_-8.8501 lip 11134 I_l 5933.| E .Oll_ R19 -.i_q_ L3A 811.6 _ 110.• •5A 48.0

BO[ .4851 IRA .9_NJ KS ?.AlOI FSP -850 801 5510.2 8De 377,3 THA 175.25 EL1 904.S EL2 87.4 ALF lS4.97

LAUNCH DATE 8EP 18 1•70 FLIGHT TIN[ 14MJ.00 ARRIVAL DATE MAR 19 1971

HELIOCENTNIC CONIC DISTANCE 493.914

NL 14•.99 LAL -.00 LGL 2.4• VL tl.3TI GAL -.84 AZL I0.72 HCA t4Z.to SNA 11_.5• [CC .21408

RIP SON.St LAP .J4 _ 149.4• VP 3T.041 GAP 10.11 AZP •0.07 TAL 185.09 TAP 80.07 RCA •T.19

RC 197.$87 GL -9.71 GP 18.8T ZAL M.l_ ZAP 1N.n [1'3 St.04 ZA[ 199.7• [1"1[ 169.P.4 ZAC 1L_.lS
P_A_TOCEMT_ IC CONIC

C5 11.101 VHL 5.548 DLA -_•.08 RAI. _74.•7 RAD 350T.4 VEL ll.SIS PTH _.01 V14P 6.•17 DPA -9.58

I.NCI4 AZNTH INCH TIN[ L-I TII_ INJ LAT INJ _ INJ RT ASC INJ AZI4TH INJ TIN[
I_.01 10 14 SI •d_._8 L_J.I! 5L_._O 134.1'1 108.15 10 40 47

N.to 1£ 19 $,1 SO09.0T L_.13 t10.43 1_4./T 108.14 13 97 10

1OO.00 11 49 10 _88.)0 1943 309,0_ 199.10 119,41 11 S6 99

100.00 15 41 5 9401.10 L_._3 _.11 135.1_ 10£.83 19 19 _4

110.00 11 111 • M.33 13.10 $08.87 189.01 121.84 11 44 17

110.00 1• 1| _J 51_.1_ 33.07 t_7.TS 197.14 I)4.1)1 17 37 T

DI_IAL C_NNgCTIN NID-COURK EXECUTION ACCURACY

TD[ -._1J8 TIA .8418_ TC3-7.4388 _ 1.1191 8GT 518_.1 _ _01.3 8G3 1•5.7

• 8110 NNA -.1440 IIC3 .4103 F_IJ .03471 RRT -.Till IINF -.T_81 RTF ._£8

FD[ .08_ FRA .99_ FC_-t.9914 lip 19999 N $£13.4 R_ .OT5e R13 -._51

• 3T•0 IRA .TOll KS T.44T9 Fill -690 8G1 SlIH).l _ _14.T THA 175.48

IN(: • 7t_L4 Vl to. TOT

APO 150.09 V2 $4.915

ETC 102.81 CLP-I•T.04

• AP 260.11 ECC 1.1844

PO CST TIN INJ t LAT INJ t LONG

34•.4 iS.S• 511.70

5_J9.• 15.98 272.49

I_J.5 L_.14 _01.58

SOOt.t t8.T3 tS3.89

120.9 1T.tt 50_.18
495£.• 34.1• 210.91

CIEOIT D[T[IEI41NATION ACCURACY

• T 141.• 811 514.4 •S _14.0
CRT -.t810 CR• .115• CST -.5_18

LSA TT6.S MSA t•1.9 $5A 44.T

ELI ?ST.• ELi 154.S ALF 15£.11

LAUNCH DATE 9EP 18 1•TO FLIGHT TIN• 170.00 ARRIVAL DATE NAN 15 1171

HELIOCENTRIC CONIC

RL 149.99 LAL -.00

RP SM.S4 LAP .48

RC 118.••t GL -$.99

PLAN[TOCENTlt |C CONIC

C3 11.144 V4q. $._H)•

LNCH AZMTH LNCH TIN[
I90.00 10 14 L5

SO.to 12 SO 0

IO0.O0 11 10 27

100.00 14 40 40

110.OO 1| 12 49

II0.OO 18 SO 47

DISTANCE 4••.885

LOt- 2.49 VL re.siS GAL -.40 AZL 90.90 HCA 248.17 SNA 123.29 ECC .|1187 |NC .SOLO Vl 29.707

LOP 148.88 VP 31.8199 GAP 10.48 AZP 88.80 TAL 181.45 TAP 87.81 RCA 91.58 APO lSO.O0 V£ _.915

GP 18.74 ZAL 14.11 EAP 197.81 ET8 52.71 ZAE 128.•1 IT[ 1IS.51 ZAC 121.54 [TC 289.50 CLP-147.90

DLA -27.10 •AL 278.i2 lid 8997.4 V[L 11.530 PTH 2.01VHP T.044 OPA -4.78 RAP 282.19 ECC 1.1900

L-I TIN[ INJ LAT INJ LGNG INJ RT ASC INJ AZNTH INJ TINE PO CIT TIN INJ Z LAT INJ £ L_&

100_.•7 18.70 991.41 1_.S4 119._0 10 41 13 407.0 19.70 3R4.0_

• 11•.SO 28.41 277.11 1_1.70 100.81 14 21 59 5219.1 27.81 _1t.5_

891.51 14.19 91•.SO 19§.9§ 118.17 11 _A 41 258.3 17.11 $1t.ll

$4_5.SO L_l.i0 tSO.Tl 140.18 87.1S ll IT 29 4149.5 Zl.?l 241.04

81•.4T i.ll 519.71 131.T? 112.81 11 98 29 211.5 14.08 $O7._8

$099.10 34.18 _I.SO 140.i3 90.48 18 19 t 4455.1 33.87 _11.45

DIFFEm[NTIAL CC_RECTIGN_

T_ -.1709 TRA .8778 TCS-T.t709 |_U 1.1194

• DE .riO• RRA -.1971 RC3 .40 FAU .D3Lq_E
FI_ .0010 FRA .7415 FC5-t.4481 08P 1(W15

BO_ .tTST IRA .8•1• !_5 T._O F5P -I_•

MID-C_RI[ [vlrCUTION ACCURACT ON•IT DETERMINATION ACCURACY

SGT 52_0.9 _ 999._ 809 188.5 ST 584.S Sit $78.1 58 t73.5

RRT *.T019 RRF -.TO|S RTF .9L_2 CRT -.8748 CRS -.0914 C$T -.9575

SGB 5255.7R_3 .0191 R13 -.9228 LSA 873.7 NSA 597.8 $8A 41.0
SG1 5241.0 80_ 399.1 THA 175.72 ELI 657.1 EL2 251.2 ALF 152.55

LAUNCH 0ATE WEP t• 1270 FLIGHT TIN[ 17_.00 ARRIVAL DATE MAt 17 1971

N[L IOCENTR IC C._N I C

NL 149.1H) LAL -.00

RP 1C_1.98 LAP .tT

IIC 191.T14 GL -2.10

PI. A/_ TOCI_4TR l C C.ON I C
C3 11.001 K 9.4_9

LNCH AZNTH LN(H TIN[
SO.O0 • 34 91

SO.O• 15 41 SO

too.O• 10 St 49

SO•.•• 15 59 1?

110.00 11 18

110.00 IT IS 57

OI_TIAL C4]Mm'CT IONS

TO[ -.0_ _ S.O_O TC$-T.04L_ BAU 1.1929

N5_ .1199 NNA -.1711 ItC5 ._1 FAU .050_9

FD[ .1911 FRA .I_DT FCS-t.l•84 liP 1•717

BO[ .tiEr BIIA I.OIHI_ BC5 7.0950 FSP -598

DISTANCE SO9.345

LOt. t.4t Vii. _i.5T• GAL .08 AZL 90.E9 HC,A 249.34 944A lP_.99 ECC .11951 IN( .28•5 Vl t5.TOT

L(_ t91.1dl VP _41.1PJ9 GAP 10.77 AZP Ill.to TAL 179.80 TAP •9.I4 RCA 95.99 APO 149.99 Vt 34.901
GP 17.90 ZAL 81.42 ZAP 158.85 ET3 55.34 ZN[ 127.02 ETE 1M.S1 ZAC lZ0.81 ETC 164.18 CLP-189.?A

DLA -_S.1T RAL I_NE.29 RAD 6937.5 _L 11.550 PTH t.Ot _4p 7.181DPA o5.88 RAP 264.40 ECC 1.1978

b-I TIN[ INJ _ INJ L_NG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ _ LON_
111k_.95 12.£8 _O.TT 1_.14 115.72 lO 14 14 583.5 15.84 335.?1

S4TO.S_ 27.77 _6T.99 149.77 95.T7 15 29 10 S079.8 28.20 _59.3_

971.98 10.51 9to.15 1M.13 11•.14 11 • Z 978.4 14.21 _19._7

9341.77 _0.73 _.43._ 143.09 99.E5 17 2 18 4741.8 29.87 134.48

• GO.to 1.7T 318.11 195.10 123.99 11 31 55 500.8 11.14 911.76

4'1H10.51 34.10 2t1.1_, i45.N 87.40 18 48 47 4590.9 33.38 107.44

NID-COtM_urEx[CUTION ACCURACY ORBIT D[T[RNINATION ACCURACY
8GT $_tJ$.3JlNI 343.• 505 183.2 ST IW8.9 _ 384.0 SS 319.S

RRT -.IT99NNF -.ITL_J_ NTF .9169 CRT -.3100 CR9 -.1851 CST -.8119
SGB SL_lO.Olit_J .0_00 R15 -.9192 LSA _71.5 NSA 989.0 SSA 3T.O

SG1 5275.0 SG_ 9•7.8 THA 175.96 EL1 824.6 EL2 998.5 ALF 164.65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE 9EP 19 1970

HELIOCENTRIC CON|C

RL 140.99 LAL -.00

RP 101.61 LAP .OI

RC 103.0t5 GL -.•4

PLANETOCENTRIC CONIC

C$ 18.600 VitL 3.551

LNCH AEMTH LNCH TIME
t0.00 9 58 10

IO.OQ 14 31 $1

100.00 10 41 30

1DO.D0 10 It 23

110.00 11 13 10

110.00 17 57 1E

FLIGHT TINE 174.00 ARRIVAL DATE MAR 19 1971

DISTANCE 510.9N

LOL 8.49 VL 26.230 GAL .53 AlL 90.09 HCA 252.52 SMA 122.70 ECC .22290 INC .0857 Vl 29.707

LOP 155.01 VP 54.909 GAP 11.07 AZP 89.97 TAL 178.14 TAP 7O.EQ RCA 95.39 APO 150.01 VE 34.890

GP 17.14 ZAL 78.07 ZAP 110.01 ETI S4.S4 ZAE 127.11 ET[ 167.05 ZAC 119.93 ETC 264.01 CLP-II9.S8

DLA -15.$0 RAL 285.74 RAD 1517.S V(L 11.576 PTH E.OZ VHP 7.329 DPA -4.8£ RAP 299.57 EC¢ 1.E075

L-Z TIME |NJ LAT INJ LONG ZNJ RT ASC |NJ AZMTH |NJ TIME PO CST TIN ZNJ 2 LAT INJ I LONG

1E79.$9 8.75 347.50 14£.E0 117.04 9 59 $6 179.9 1E.31 340.63

S983.89 28.23 Ell.00 147.55 92.51 1S 8 0 4983.9 Z8.E5 15E.$4

1075.81 7.29 531.72 141.41 119.07 10 59 26 475.8 11.11 3E5.01

5215.21 29.89 E57.45 147.59 90.19 17 40 7 4443.2 20.90 EEl.DE

971.48 5.91 5t!.11 159.33 115.99 11 29 27 379.5 9.34 515.83

4933,19 55.83 21E.53 147,59 84.94 19 19 27 4335.3 3E.79 103.27

DIFFERENTIAL CCItRECT|ON8

TD( .1114 TRA 1.2738 TC3-4.8048 3AU 1.1460

It•( .2183 RRA -.1032 RC3 .3044 FAU .01091

FDE .1•99 FRA .8440 FC3-1.•858 BSP 17011

• t438 liRA 1.2149 0¢3 0.8145 FSP -394

NID-COIJIIK EXECUTION ACCURACY CIEBIT DETERMINATION ACCURACY

8GT S518.0 _dt 540.7 003 179.0 ST 710.4 M 301.3 99 349.0

RRT -.G¢_q) W -.0§15 RTF .9E33 CRT -.0101 CR3 -.3472 C$T -.9E80
5350.0 P_3 .0487 R13 -.9£53 LSA 783.0 MSA 378.9 S8A 52.7

$01 9340.7 8GZ 404.4 THA 176.13 EL1 710.4 EL2 302.2 ALF 179.00

LAUNCH DATE 8EP El 1970 FLIGHT TIME 176.00 ARRIVAL DATE MAR 21 1071

H(LIGCENTIIIC CGNIC

RL 140.1HI LAL -.IX)

RP 1OI.05 LAP -.11

RC 163.931 k .71

PLANETOCENlrlUC CONIC

C3 15.331 _ 3.114

IJDCH AZNTH LN(H TIME

90.DO • £7 19
90.DO 13 10 37

lAD.DO 10 33 SO

lAD.DO 11 41 47

IIO.OO 11 10 37

110.00 18 N $0

DISTANCE S10.M_
LOL 1.49 VL B0.182 GAL 1.03 AZL 89.09 HCA 255.09 SlDA 12.41 ECC .22530 IN¢: .1077 Vl 29.707

LOP 250.19 VP 3Q.003 GAP 11.50 AZP 90,05 TAL 170.48 TAP 71.17 RCA 9d. TS APO 150.07 V2 34.800

69 16.40 ZAL 74.78 ZAP 141.01 ETS 55.71 ZN[ 117.19 ETE 147.54 ZAC 119.30 ETC 205.40 CLP-170.40

OLA -21.30 RAL Eli.09 RAD 0507.3 VEL 11.608 PTH 1.05 VHP 7.489 DPA -7.60

L-I TIME INJ tAT INJ t._NG INJ RT AOC ZNJ AZMTH INJ TIME PO C3T TIN

1379.11 5.14 393.15 140.S0 117.80 9 50 19 779.1

SS09.34 28.31 15§.3S 191.15 89.58 10 41 £E 4909.3

11¢1.4.40 4.35 331.64 144.70 119.01 10 53 14 544.3

5199.10 £9.01 151.N 151.19 37.09 10 15 27 4599.2
1044.15 1.17 515.83 141.81 1E4.17 11 90 95 448.E

4W.50 53.$1 20•.7B 1!10.03 8B.M 19 47 38 4088.3

DXFIrlDU_TIAL CCDNECTICI_

111 .BOil TItA 1.4848TC3-4.41kl3 BM/ 1.1590

IlK .Ills NU -.1N39C5 .3331 F_J .02710

FOE .14ti FRA .800JFC5-1.7409 BDP 171il

liOE .3331 liRA 1.4078 BC3 4.4999 Flip -309

RAP 258.78 ECC 1.2197

INJ 2 LAT INJ ! LONG
9.31 340.30

17.00 244.90

O.E4 330.05

19.17 215.95

5.03 319.45

32.10 $1H).75

ORBIT DETERNINATION ACCURACY

0T 864.7 SR 350.7 00 300.9

CRT .BO48 CR8 -.4103 CST -.9713

LEA 940.0 NSA 333.0 88A 19.3

EL1 808.4 EL2 347.T ALF 5.75

NID-COtJRW[ EXECUTION ACCURACY
$6T 5574.1 0¢42 $3§.1 863 174.B

RRT -.IM17 W *.UTE RTF .9944

5400.7 _ .0403 RI3 -.924E

801 550S.1 8GB 409.4 THA 179.32

LAUNCH DATE I(P 89 1970

t_LIOCENTfllC CONIC

RL 149.99 LAL -.O0

RP 103.08 LAP -.29

IC liT.lOS GL !.07

PLAiD[TOC[NTR|C CONIC

C5 14.851VHL 3.775
LNCH AZMTH LNCM TIN(

90.00 • 19 39

9O.0O 15 45 31

100.00 10 II I1

100.00 17 17 43

110.00 11 • 48

110.OO 13 39 33

FLIGHT TIME 118.00 ARRIVAL DATE NA9 E3 1971

DISTANCE 522.218

LOL 8.49 VL 2•.134 GAL 1.54 AlL ll.10 NCA 250.0l INA 122.13 ECC .EZ992 INC .299£ Vl ZD.TCrT

LOP 211.30 VP 33.819 GAP 11.70 AZP JO.N TAL 174.82 TAP 73.$1 RCA 94.0• APO 150.17 VE 34.969

GP 15.84 ZAL 71.57 ZAP 101.94 ETI 37.07 ZA( 127.El ETE 197.98 Zk( 118.71 ETC 299.11 CLP-171.22

DLA -19.77 RAL 292.30 RAID 1507.1 VEL 11._J4 PTH 2.04 VMP 7.060 OPA -8.43 RAP 271.03 [CC 1.2345

L-i TIME INJ LAT INJ LONG |NJ RT AIC |NJ AZNTH INJ TIME PO CST TXN IMJ 2 LAT INJ 2 LACED

14M.DE 2.79 550.14 148.95 118.19 • 44 8 048.5 9.54 351.44

§448.19 28.IO 291.1E 154.88 07,3E 17 14 40 4840.7 27.54 242.52

!1_0.1_11 1.57 341.13 14A.17 119.80 10 49 15 640.2 5.53 354.59

3140.01 L_.•O 2B0.73 1_1.7l 05.02 18 43 29 4541.0 28.19 £ZO.O7

1113.75 -1.45 5B•.43 144,39 1E4.1E 11 29 24 510.7 3.04 315.23

4840.27 33.13 _OS.G4 1§4.30 01.07 20 13 42 4248.5 31.35 194.79

OIFFERI[NTIAL C_RJECTION•

TO( .4073 TRA 1._IMM TC3oI.IISS IAU 1.1143

liD( .2L_1 _ -.L_IMIRC3 .3030 FAU .09144
Iro( .2931 IrNA .93709C3-1.$434 DIP 17340

DO( .4t39 iDA 1.7193 0C3 0.1351 Flip -307

N|D-COURSE EXECUTION ACCURACT ORBIT OETERNINATION ACCURACY

8GT 3417.1 IKEt 31•.0 _3 109.4 ST 1040.7 M 35E.0 9S 421.5

RIT -.U10 821_r -.0055 RTF .•E30 CRT .357E (R$ -.463• CST -.9880

8GO 5443.0 IU_ .0339 R13 -.•258 LEA 1128.8 M3A 331.5 $3A 29.4

$01 S4ET.B _ 414.3 THA 176.50 ELI 1040.1 EL2 32•.1 ALF 7.22

LAUIDCH DATE 9_P t• 1970 FLIGHT TIME 180.00 ARRIVAL DATE MAR 25 1971

14ELIOCENTRIC CONIC

RL 140.99 LAL -.00
ItP 101.71 LAP -.48

RC 170.015 Gl. 3.E3

PLAI_TOCE_rR I C C.,(_I C

C3 15.31_B VHL 3.014

LNCN AZIET!4 LNCH TIME
90.00 • 14 8

DO.DO 16 13 44

100.00 10 14 43

100.OO 17 43

110.00 11 • 87

110.00 113 17 59

DIITANC( 5E7.779

LO. 1.4l VL tl.O04 GkL t.N AZL DO.St NCA 262.03 StEA 121.95 ECC .23360 INC .4842 Vl 111.707

tOP B•4.33 VP 54.771 GAP 19.03 AZP 90.07 TAL 173.15 TAP 75.1• RCA •5.39 APO 150.32 V2 34.859

GH 13.EA ZAL •8,48 ZAP 14M_.01 ETB 30.(k_ ZN[ 127.32 ET( 1M.58 ZAC 118.16 ETC 106.79 CLP-172.02

OtA -I0.19 RAL _•5.39 _ IH7.1 VI[L 11.092 PTH E._ YHP 7.045 DPA -9.09

L-I TIME INJ tAT INJ LONG INJ RT A$C INJ AZMTM IMJ TINE PO CST TIM

1350.73 .13 1,1_ 15£.31 118.39 • 39 59 950.7

3_38.S• 27._• _7.47 130.5E 85.54 17 45 44 47•8.9

15_.94 -1.04 _4S.34 191.84 110.88 10 4_ 44 723.0

_101.01 L_I.3B L_S.4_ 130.30 93.92 19 10 33 4501.6

11il,84 -3.07 33£,il 150.05 123.98 11 29 10 58t.8

4014,4A 39.73 205.10 107.00 79.10 BO 37 52 4214.5

DIFFENJENTIA_ CGNND_Ti_N8

TO( .1414 TL& 1.11_JOTC_-S.7009 BJMJ 1.103£

I101 .llYl IRA -.L_I_|RC3 .9777 FAU .0_t07

IrD( .5199 IrllA .D751 FC5-1._10_ Blip 17A00

DO( .3941 NA 1.9_14 0C3 5.7700 FDP -3_3

RAP 273.32 ECC 1.E522
INJ 2 LAT INJ £ LONG

3.9l 359.10

27.0• 138.92

E.95 338.0E

29.17 119.87

.51 5E9.98

30.97 194.33

ORBIT DET[RNIMATION ACCURACY
ST 1100.3 M 348.9 99 448.1

CRT .4171CR9 -.4995 CST -.••43
LEA 1295.2 N3A 315.6 $9A E4.1

ELI 1E19.7 ELE 314.? ALF 7.38

NID--COUES£ E)I_CUT10N ACCURACY

8GT $401,0 8GB 3£4.• &G5 164.4

RRT -.0030 RIUr -.$84• RTF .•283

VA_ S40A.0 _ .0_74 R13 -.•284

801 5479.0 _2 41•.0 TMA 17(,.99

1839



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE IEP 26 1970

14ELIQCENT•I C CON|C

RL 149.99 LAL -.00

lip 101.74 LAP -.ll

DC 178.049 GL 4.87
P1L.AM[TOCENT• | C CONIC

Cl 19.S•$ V11L 4.071

LNCH AZNTH LNCH TIN[
I0.00 • 10 9

90.00 16 40 51

100.00 10 It •
100.00 10 11 40

110.00 11 • 41

lID.D0 19 40 IS

FL|GHT TIN[ lll.O0 ARRIVAL DATE NAR E7 1D71

DISTANCE 531.309

LOt. E.41 VL N.051 GAL 1.14 AZL 11.33 HCA 215.EO 8NA 121.31 ECC .13713 INC .1171 VA £9.TOT

LQP 117.70 VP _Hi.734 GAP lZ.31 AZP I10.0• TAiL 171.41 TAP 71.19 RCA •E.lS APO lS0.91 VE 34.190

GP 14.71 ZAL 15.41 ZAP 101l.ll (71 10.51 ZAi[ 1E7,17 ET[ 111.7S ZAC 117.13 ETC Z17.41 CLP-IT£.OE

DLA -11.Sl RAL 191.21 RAD IS17.7 V[L 11.749 PTH Z.07 VHP 1.031 DPA -1.17 RAP £7S.13 (CC 1.£7£9

L-| T|IE |NJ LAT INJ LONG INJ RT AIME INJ AZMTH INJ TIN( I10 CIT TIN INJ 2 LAT INJ 2 LONG

1188.18 -£.37 7.03 153.1S 118.85 • 37 17 1010.1 1.43 .4£

3157.10 Z7.74 144.41 111.15 _1.03 11 10 15 4757.1 89.98 £$9.17

1393.93 -$.S0 349.$S 155.S8 119.71 10 45 84 79S.1 .41 $4£.18

S014.•1 89.03 111.77 111.•• 08.58 11 $41 5 4414.1 87.19 814.83

18141.83 -•.40 3_HI.t5 153.73 183.65 11 30 29 11,41.8 -1.•1 3_D.01

4791._H) 38.lll L_O.Dll 111.Dill 71.40 El D 8Z 4184.4 50.45 1•£.$1
DIFFERENT IAL CORRECTION8

10( .?IS4 _ 8.1717 TCS-S.llll?3 BAU 1.184•

• 0[ .8587 NNA -.Lr�O• RCll ._lHIS FAU .01_17

F1D( .1749 Ir•A $.1_,,4_ FCl-l.lllTll BliP 17700

• OE .7S85 DIIA 8.1119 KS S.S4ll8 FliP -S4ll

LAUNCH DATE lIP I• 1970

NEL IOC8NTRIC C_NIC

8tL 149.1t LAL -.00 _ 8.411 VL

ItP 101.77 tAP -.03 lOP 870.•• V1P

• C 174.010 GL 5.19 SIP 14.30 ZAL
PI.MIETOCENllU ¢ CONIC

C3 18.OS4

LID4 AZWTH

80.00

•O.00

tOO.0•

1OO.00

810.OO

110.00

NID-C_ EXECUTION ACCURACY

8GT $48•.0 8CAI 917.0 8GEl 15•.•

RRT -.Sill Rill r -.Slllll RTF .•L_S

8De 5914.1 I183 .OL_I RSll -.9184

811 5411.1 8G! 410.$ ?HA 171.84

FLIGHT TIN[ 114.00

DISTANC[ 539. 795

85.991 GAL ll.83 AZI. IHt.SS HCA 818.17 8NA
_Hi.19ll GAP 18.75 AZIP I0.0_ TAL 119.18 TAP

11.94 ZAP 1•4.37 LrT• t_.59 ZA[ 187.41 ETE

VHL 4.149 DLA -13.08 flAL 301.03 PAD El•IT.7 V[L 11.808 IrTH Z.09 VHP

INCH TIN[ L-I TINE INJ LAT INJ _ INJ RT AIC INJ AZMTH

• 7 17 1701.54 -4.71 11.1• 131.•S 117.•S

I1' S S$ Slll_. O0 87.47 848.00 IlPJ. •0 l_.•S

lO 80 I_ 1491.11 -S.lkl lSll.IM) 119.84 119.ll7
10 13 84 $OS1.1M 88.1'4 1_0.59 105.00 •1.40

11 10 J_J 1508.59 -•._J 359.39 197.47 1811.1•

IO $ 16 4?l_.Sl 31.04 1•9.11 1•4.•• 77.44

ORBIT DETERNINATION ACCURACY

ST llSHi.7 M 341.• •8 498.£
CRT .4717 CRll -.lESS CST -.1_78

L_A 1411.8 NSA 300.1 S•A 8Z.t

EL1 140_.7 [LE _ll,D ALF 7.01

AiUIIVAL DATE MAR _l 1971

181.$1 ECC .E4ElS INC .8_18 V1 L_D.707

78.19 RCA 91.87 AFrO 150.7S V8 34.841

1•1.08 ZAC 117.18 ETC 8_8.01 CLP-17$.•I

Ol_iAI. CCIIIISETICN8

.•Y•8 118A 1.4110 TC_J-4.911_ BAU 1.11_J5

NO[ .8_HJ4 NIL4 -.810_ IK3 .£188 FAU .08051
Fl_ .411S PIA 1.O_O FCll -.1_4 lip 17771

lot .911£ BIIA 8,4411 Kll 4.•11£ FtP -387

NI_ EXECUTION A¢CURAEY

8GT 5538.0 84;11 910.• 1GEl 155.5

RRT -.Hill IF -.1411 IITF .K_I_
8GI SS4S,ll RI_ ,0110 81ll -,9819

_GS 5115.S I 411.0 THA 177.01

1.8_ DPA -10.11 RAP 877.1HI ECC 1.L_971

INJ TIME: leo CElT TIN INJ £ LAT INJ 8

• 33 l• 1101.5 -.94 4.58

11 34 59 4783.0 89.80 851.S•

1044 18 919.5 -l,DI 149.14

19 _ 11 4434,1 87.85 818,01

ll ll8 14 ?09.0 -4.50 sill,81

81 81 19 4191.1 30.00 110.11

ORBIT D[TERNINATION ACCURACY

8T 1599,4 Ill ll•,4 I1 SOl.•

CRT .S111 CRI -.5411 C•T -._NM

LllA 1159.5 _ 889,0 11A 10,1

ELI 1_79.$ El_ lll.• ALF l.ll

LAUNCH •ATE IEP 81 1170

HELIOCENTEIC CONIC

Rb 140.99 LAL -.00

_P 10•.70 LAP -1.01

K l?l.Olt K 1.00

P_AN(TO((NTR i C CONIC

Ci I•.?11 _ 4.4kll

LNCH AZNTN UIKH TINE

• 0.00 • S 11

I0.00 17 1•44

100,00 IO 1114

I00,00 11 S? 19

110.00 11 11 m

110.00 Im 81 43

FLIGHT TIN( I01.OO ARRIVAL DATE NAR !1 1D71

DISTANCE §44.837

LOt. E.49 VL E§.947 GAL 3.14 AZL 81.97 HCA 171.54 SNA 111.05 [CC .24779 INC 1.0117 Vl 11.707

LOP E74.Ol VP 59.113 GAP 13,14 AZP 81.17 TAL 111.11 TAP 71.19 RCA Dl.OS APO 191.04 V_ 34.913

GP 13.87 ZAL S9.11 ZAP 115.07 [71 S4.S? ZA8 1_7.44 ETE 111.31 ZAC 111.1_ [TC 818.70 CLP-I?4.4O

DLA -13.70 IAL 103,11 IAO 1|17.1 VEL 11.110 PTH E.11 VHP 8.475 DPA -10.51 RAP _10.11 ECC 1.32tE

L-I TIN• INJ LAT INJ LGNG INJ IT A$C INJ AZNTH INJ TIN( leo CST TIN INJ 8 LAT INJ 8 LONG

177|.71 "-_.14 15.18 111._0 117.S_ D 34 48 1171.7 -1.80 8.44
989_.40 ET.L_ _40.0_ 11t.44 11.11 18 57 Z 4•95.4 89.12 831.13

1S59,11 -8,0t 351,13 111,99 118,81 10 44 57 131.5 -4.15 110.13

SlO0_.I_I, E•,41 811,?1 I•D.L_ 80,S0 EO _0 49 4409.1 _1.87 210,31

114_.4ll -10.59 34E,I1 111,_4 188,11 11 34 II 719.4 -I.SI 131.45

4745.17 31.79 197.14 114.41 71.70 11 40 SO 4141.7 _9.11 191.4_

DIFlrl]IINTIAL CORIIECTIONI NID-,C,0UlUME EXECUTION ACCURACY

TOE 1.0414 TRA 8.71_1S TEl-4.•04• 8AU 1.1913 gGT S|48.llKil _0_.8 1GI 151.0

ROE .P.474 •RA -.8/_9 RC_ .1•19 FAU .OllHlll lINT -.3419RIRF -.580_ RTF .9315

FDE .4481 FllA 1.11L_ FCll -.•L_4 _ 17t1_ _ SS•S.4 RI3 .0151 R13 -.9311

1.074ll •ilA t.711._ •Cll 4._90 FlIP -113 $11 S549.ll _ 4_.S ?HA 177.17

LAUNCH DATE lIP 89 1•70 FLIGHT TEl4[ 188.00 AlllllVAb DATE APll _ 1971

NF.LIOa_MIrltI( CCNI( DIBTAN(( 34•._

RL 149.19 LAL -.00 LOL 8.49 V1L 8S.•O_AL 4.41 AZL 88.79 HCA 874.70 SNA 180.79 ECC .£5340 INC 1._091 Vl L_9.707

lip 1ON.•I LAP -1.8_ LOP 877.10 Vii 39.113 GAP 13.35 AZP 111.10 TAL 119.50 TAP 11._0 RCA 90.16 APO 151.40 v_ 34.9_5
RC 178.0ll4 GL ll.?S GP 15.41 ZAL 17.l18 ZAP 1•5.71) ETll IT.Oil ZN[ 187.47 ETE 1•9.17 ZAC 116.15 ETC 869.$4 CLP-173.19

PLA/_TOCENTRIC C_NIC

C$ 81._J7 _ 4.01_ DLA -18.40 RAL 50•.18 NAO llS4JT.• V[L 11.1HS5 PTH 8.11 lfl4P 1.718 DPA -1O.•• RAP _•£._8

L-qQ4 AZNTN INCH TINE L-i Til_ INJ LAT INJ _ INJ RT ASC INJ AZJ4TH INJ TII4[ P• CST TIM INJ 8 LAT

90,00 • I IS 1131,10 4.01 ll.II llT.N 111,95 • 34 34 1£31.1 -5.34

DO.DO 11.41 $ll SlT$.I4 ['_,00 159,4t 17_,01 81,13 1l 17 4• 4173.1 85.50

100.00 10 ll 54 l_?.ll -10.17 ._ IN.T8 lS1,_i 10 41 I1 H7.8 -1.31

100.00 11 17 ll3 4110.71 !1,1_ 817,48 l_,lS 7i,ll I_ 40 41 4190,8 _i.II

110.00 11 11 47 1411,59 -111,10 34t,04 105,01 181,59 11 59 31 dM_/.4 -•.lO

110.00 I0 40 II 4_8,34 ill,S? IN,N 1_1,0_ ?l,|l 81 S• 5 41ll8.$ _.55

DI_IA4. C9111CTIN NID-CGUmE (ICUTICN ACCURACY
TD[ 1,8111 _L4 8,1041 TC)-4,SOOS I_U S,ll_l IGT SS•_,l li_ 4_4.9 813 141,7

RD_ .EN IIA -.ETII RCll .1_17 FAU .01748 IT -.i!14 I -._001 RTF .9334

IrDl: .4910 IrRA 1.1559 FC3 -.llll• _ 171)13 1111 9S8S.8111_ .0111 Rill -.ills

I0( 1.84£3 _A £,1111 BC3 4,1040 FSP -411 8G1 51•9,81_ 481.0 ?HA 177,33

ORBIT DETERNINATION ACCURACY

ST 1788.4 SR 335.7 11 533.4

CRT .544• CRS -.513t CST -.99_0

LIA 1818.8 IMIA _79.9 $91 19.3
EL1 1758.5 EL8 E7•.D ALF 9._0

ECC 1.3577

INJ • LONG

18.t£

_50.1£

!S1.•1

lOi.O3

33t.19
1M.49

ORBIT DETERNINATION ACCURACY

ST 1874.4 M 558.1 11 554.1
CET .3170 C.R$ -.S771 CST -.••91

LSA 1._•3.8 NSA 87_._ $SA 18.1
ELI 1884.1 EL_ 878.£ ALF 5.81
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

tAUttCt¢ DATE •EP El 19?0 FLIGHT TIME 190.00 ARRIVAL DATE AP• 4 1971

NELIOCENT•IC CONIC •|STANCE 554.911

RL 14D.OD LAL -.DO LOt, E.40 VL 25,057 GAL S.17 AZL e£,il HCA ETT.N 8NA 1E0.54 ECC .ESOS£ [NC 1.$9E1 Vl L_O.TD?

RP 1ON.14 LAP -1.38 LOP 980.36 VP X.S?5 GAP 11.99 AZP 89.01 TAL 1M.OS TAP 88.78 •CA 80.iS APO 151.88 V£ 34.818

NC 180o00£ GL 7.53 GP $3.$E ZAL S4.80 ZAP 1M.29 [T8 89.75 ZA£ 1£7.43 ETE 149.93 ZA¢ 115.48 £TC £49.08 CLP-171.B8
PLANETOCENTR |¢ CONIC

C3 •4.DIS VHL 4.900 DLA -11.11 NAL _01,41 RAD I189.0 V[L 12.010 PTN £.14 VHp 8,979 DPA -11.15 RAP £45.05 ECC 1.595E

•.MOt AEMTH LNCH TIME L-i TIM[ INJ LAT P• CST TIN INJ t LAT INJ 2 LONG

• 0.00 D $ S I•04.08 -11.03 1304.1 -?.49 15.De

gO.O• 18 • tt 5217.19 21.82 4457.t t5.tS ttD.•8

IOQ.OO 10 18 40 1199.7• -12.11 1019.0 -8.38 597.40

IOQ.O0 19 35 tO 4971.U 28.08 437i.7 tl.5E L_M.D5

110.00 11 14 19 1485.95 -15.15 1_4.D -10.93 14£.01

110.OO tO ST 19 4713.E7 31.4E 41£3.3 ED.IS 1•7.85

DIFFERENTIAL CQRRECTION8 ORBIT DETERNINATION ACCURACY

TO( 1.3909 TRA 5.270S TC303.T092 BAU 1.1918 ST £00T.3 M 3E0.• •• 572.•

• DE .E_ RRA -,2044 RC3 .1491 FAU .01595 CmT °$•50 CR• -.590£ CST -._95

FOE .5140 FRA 1,1990 FC3 -,5749 BSP 18081 L$A _.4 NSA £05.$ 091 17.E

DOE 1.41S• 89A 5,191E BC5 3.71E1 FlIP -4•• ELL 9019.7 El.2 295.£ ALF 5.57

_AUNCH OAT[ 8EP E• 1970 FLIGHT TIME 192.00 ARRIVAL DATE APR • 1971

NELIOCI_TRIC CONIC DISTANCE S•O.L_I

• L 149.1_ LAL -.00 L_. E.49 VL E5.915 GAL S.09 AZL 1_.4£ HCA EOl.0E 8NA 120.29 ECC .299EO INC 1.577E Vl 29.107
RP 104.84 LAP -1.SS LOP t•3,$E VP _1.5_ GAP 14,47 AZP 89.70 TN. 143.88 TAP 84._4 RCA 89.87 APO 152.$1 VE 34.812

IK 191.•14 GL 7.97 GP 1£,79 ZAL S•.S4 ZAP 189.81 ET• T£.74 ZA[ SET.SO [TE 170.17 ZAC 115.88 ETC ETO.•I CLP-1T•.T?
PLA/ETOCENlll I ¢ CONIC

C3 89.$$8 _¢L S.151 OLA -lO.OG RAL 510.84 RAID $S•8.1 _I[L 1E.189 PTH 8.18 VHP 9.£$1 OPA -11.35 RAP tiY.4£

U$CH AZNTH iNCH TIME L-I TIN[ |NJ bAT INJ L.(:NG |NJ RT A$C INJ AZI4TH INJ TINE leo CIT TIN INJ E LAT

gO.O0 • • 40 1m.9o -19.89 89.37 175.91 11S.43 • 35 87 1_14.9 -•.5•

90.00 19 t? E4 5£AS.47 90,89 £89.4t 180.37 DO.l• 19 14 49 4845.5 2S.D@

100.00 10 19 £ 171m.5£ -14.0S 7.89 174.45 119.89 10 47 4E 1190.5 -10.59
$00.00 19 53 43 41HIT.M •7.89 E15.TZ 1•0.11 78.94 91 18 30 4397.1 28.15

11•.DO 11 13 H 184£.10 -17.10 $3£.44 171.73 ltO.CMb 11 41 41 _2.£ -1£.97

110.00 81 il 13 4710.17 31.34 I•S.IM 179.13 7•.St tt 31 33 4113.£ £•.04

DIFFI[NI[NTIAL C_£1_CTION8 NIO-COUm_ rXI[CUT|ON ACCURACY

TO[ 1.3701 11_ 3,3M TC3-3.3149 BAU 1.1895 8GT 3390.• M 475.7 SG3 138.5

.£789 ImA -.£1NP7 RC3 .1£34 FAU ,01433 liT -,4/_1 _ -.43•0 £TF .•37•

?DE .3449 FRA 1.148E FC3 -.47£1 •IMP 18175 891 5811.0 PJ3 .0081 R13 -.9379

00[ 1.3938 lmA 3.34D07 •¢3 3.3373 Flip -473 091 35•3.4 _ 417.£ ?HA 177,45

lNJ LONG INJ •T ASC INJ AZNTH INJ TIME

L_.?0 171.10 119.£5 • 34 4•

E37.99 176.75 80.57 19 34 50

4.15 170,80 117.3£ 10 41 £8

£13.41 179.40 7•.30 _ S• 17

349._ 189.88 1£1.CT 11 3• 5

194.32 173.83 71.79 t£ 11 2

NID-COURSE EXECUTION ACCURACY

8GT 5579.2 _ 4_3.7 •G8 14E.5

RRT -.S003 RRF -.4789 RTF .9555

8GB S_00.3 RL_ .010_ R15 -,0358

$G1 5584.5 89_ 490.1 THA 177.49

ECC 1.4584

INJ I_ LONG

19.47

£_8.17

.•5
207. $9

545. 711

19T .49

ORBIT D£TERNINATION ACCURACY

• T E127.1 M 325.0 88 $89.S

C£T .¢H)03 C•• -.6017 CST -.•99•

L$A L_11.0 89A E59.• $•A 16.5

ELI £134.£ EL£ £5•.• ALF 5.$£

_AUNCH DATE •EP t• 1970 FLIGHT TIME 104.00 ARRIVAL DATE APR 8 1971

HELIQCENTRIC CONIC

RL 14•.89 LAL -.DO

lP IQ_.87 LAP -1.71

lC 193.••1 GL 8.35

PLANETOCENTR IC CONIC

C$ 1_.959 VHL 5.44•

LI4C14 &ZNTH LNCH TIM[
O0.O0 $ E $S

9O.OO I• 44 4

100.00 10 19 51

1DO.D0 tO • 4•

110.00 11 17 4S

110.00 E| •8 4

DISTANCE SGS.4EO

LOL E.4_ VL 25.??0 GAL 0.$5 AZL _1.£3 HCA 2_4.18 8NA IE0.04 ECC .17351 |NC 1.?945 vl 19.707

LOP •iS.D• VP _.502 GAP 14.97 AZP 09.57 TAL 181.30 TAP 8S.79 RCA 87,21 APO 15£.89 V2 34.8D4

GP 12.4D ZAL 50.50 ZAP 147.28 ET$ 78.00 ZA_ 1£?.4• ET[ 170.50 ZAC |14.74 ETC 271.24 CLP-17?.S7

DLA -9.D1NAL 31E.74 RAD 8389.£ VEL 1£.290 PTH £.£1VHp •.580 DPA -11.4_ NAP 20B.ED ECC 1.4991

L-| TIN[ INJ LAT INJ LGNG INJ RT A$C INJ AZNTH INJ TIN( PO CBT TIN INJ E LAT INJ E LONG

L_£7.77 -14.1d to.IH_ 178.88 114.51 D 53 £2 1427.• -11.21 _£.99

5E_.17 10,31 235.94 184.00 70.95 EO 11 2E 4151,E 24.94 _27.97

1779,54 015.8• 11.18 178.£• 115.70 10 4• 11 1179.5 -1£.£5 4._1

41HJI.M E7.09 815.33 183.73 78.77 21 32 _0 43D1.$ 24.D$ 2DI.01

1597._0 -10.94 355._4 179o80 119.00 11 44 £2 897oE -14.95 548.8£

4713.74 51.31 195._4 11_.03 75.55 22 45 41 4116.7 29.01 187.39

DIF_NTIAL CCIIIt[¢TION8 MID-COUR8[ EXECUTION ACCURACT OR•IT DETEI_INATJON ACCURACY
TD[ 1.7111 TR& $.9187 TC5-t.•018 BAU 1.1531 8GT 55•7.4 89_ 444.0 895 134,5 ST 2E52.7 8R 5£1,5 08 404.5

RD( .HOT _RA -.8100 RC3 .1045 FAU .01317 RRT -,45_4 W -.4377 RTF .940S CRT .6140 CR$ -.$1ET C$T -,9996

F_ .5746 FRA 1.8071 FC$ -.$844 •DP 1_991 89_ 5e18.T R_ .0044 R15 -.9405 LSA 2321.5 NSA ESE.9 86A 15.5

liOE 1.7797 liRA 5.1)£40 BC$ E.9837 F$P -488 SGS 5901,5 8Gt 415.E THA 177.02 ELI 8241.5 ELE ESE.9 ALF 5.12

LAUNCH DATE Id[P E• t070 FLIGHT TIME 189.00 ARRIVAL DATE APR 10 1971

HELIOCENTRIC CCNIC 0IDTANCE 570.5_4

RL 149.99 LA_ -.00 L_. £.49 VL £5.7£7 GAL 7.4• AZL 89,04 •CA 287.54 8d4A 119.80 ECC .£0155 INC 1.9409 Vl £9.707

RP loo.89 LAP -1.97 LOP £89.03 V1P _1.487 GAP 15.3£ AZP ••,4E TA_ IG0.00 TAP 87.55 RCA 89.00 APO 155.55 V2 34.901
RC 19g.8|$ GL 8.72 GP 1£.££ ZAL 40.80 ZAP 107.89 ET8 70.54 ZAE 187.40 ETE 170.01 ZAC 114.51 ETC 271.89 CLP-t?•.3?

Pt.ANETOCENTRIC CONIC

C$ 35.140 V_. 3.737 DLA -•.04 RAL $14.713 RND 8_|•.3 VEL IE,430 PTH t.tS _q$p 0.097 DPA -11.51 RAP 99E.17 ECC 1.5494

LNCH AZNTH t.NCN TIME L-I TIN[ INJ LAT INJ _ INJ RT A$C INJ AZNTH lNJ TIME PO CST TIN IN/ Z LAT INJ 2 LONG

_O.OO • £ 44 J_44J,88 -|•.E8 83.55 11_.71 113.49 • 37 5£ 140E.8 -12.91 L_.44

90.00 10 59 89 31_4.90 10.37 £85.71 197.89 79.0£ tO E$ 44 4434.9 24.8• 227.44

tOO.DO 10 I_ 13 llk_l.93 -1T.48 14.¢M_ 18_.15 114.64 10 30 50 1£38.• -14.01 7.54

IOO.OO tO I_l 43 41N10.1_ •7.89 E15,1_ 187._1 78.71 21 47 85 43_3.0 E•.D2 tO$.gD

llO.O0 1111 H lill.Ol -£0.89 838.04 11)0.41 117.84 11 iT ? 1051.0 -14.40 5S1.87

110.OO 91 41 ,40 4710.?_ 51.33 195.89 IN.48 ?S.il 25 0 28 4118.7 £9.05 167.53

DI_IAL Call_¢T|ON8 N|0-¢_)1,5_1_ [XECUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

TO( 1.9444 _ 4,_344 TC3-£,•S04 |AU 1.1749 8GT 5599,8 8CA_ 438.0 893 150.0 ST 2595.5 8R 51T,9 IS i18.2

.$041 •114 -.81NRC3 .D_HI FAt) .Olin RRT -,4880RRF -.4133 RTI r .8434 CRT .0£¢_ CR$ -.•£34 CST -.9997

.4089 FRA 1.8333 FC8 -.30_1BDP 18419 _ 5e17.• _ .005£ RI3 -.9454 LSA 2414.4 NSA 244,9 $DA 14.8

JOE 1.•T01 tOA 4.£1145K$ £,•311 F$P -431 SGI S•0£.8 _6£ 400.1TNA 177.98 ELI 1554.0 ELZ 246.8 ALF 4.95

1840



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCN •ATE 8EP 8• 197• FLIGHT TIN[ tOl. O• ARRIVAL DATE APR E• lg71

HELIOCENTRIC CONIC

9L 149.91J LAL -.OO LOt. Z.4• VL

lip IOiJ.D4 LAP -E.57 LOP 3•S.•t VP

NC 191.178 GL •.87 GP 11.14 ZAL

PLAN[TOCIrNTM IC CONIC

C] 00.759 _ 7.794

LNCN AZNTH LNCH TIN[

9O.OO 9 • 18

GO.OO tO 0 82

100.00 10 85 38

1DO.DO 11 _J 43
110.00 11 21) 10

110.00 _ 3@ 51

Oi_NTIAL C.GIUI_CTIN

?DE $.03S$ TMA 41._ TC5-1.3_i9 BAU 1.0L_l
IIDE .$919 lima -.]$49 9C3 .0_97 FAU .OON3

rOE .?S4I FRA 1.5990 FC3 -.0003 BIP 18998

BOE $.0907 BMA G.S08S BC3 1.3011 Flip -40£

• ZlTAK[ 51d.Oki

ti.515 GAL lt.43 AZL 19.I5 HCA 503.13 SI4A

39.310 GAP 19.0S AZP 88.31 TAL 151.54 TAP

39.85 ZAP SlMl.5S [TI 101.0S ZN[ 1t7.08 ETE

118.19 ECC .33557 INC 3.07£1 Vl E0.707

9S.G7 RCA 70.8• APO 15•.53 Vt $4.706

171.55 ZAC 11E.OT ETC 274.77 CLP 177.56

DLA -4.19 RAL 312.71 tAD 8S99.1 VI[L 13.494 PTH 2.47 VHP lt.071 DPA -10.95 RAP 303.74 [CC 1.9994

L-! TIN[ |NJ LAT INJ L_4G INJ RT ASC INJ AZNTH |NJ TEN[ PO C$T TIN INJ t LAT INJ t LONG

ZlJS?.04 -_.75 50.71 201.87 107.35 • 45 29 1737.0 -20.17 4E.IHD

S1_7.74 L_l.94 2_.04 !0S.55 00.93 11 _ • 44147.7 15.41 £1_0.71

8101.13 014.11 31.42 L'OS.30 108.22 11 0 33 1501.1 -El.40 13.08

4998.88 28.3§ 219.00 200.08 80.10 22 47 2 4398.• 19.89 209.10

1001.19 -27.77 14.84 11H|.93 110.78 12 0 52 1301.• -24.49 7.04
47?0.84 3Z.16 119.93 204._ 7?.TS 23 36 • 4170.9 50.14 .191.20

NID-COUMMEE1ECUTION ACCURACY GR91T D(TERNINATION ACCURACY

SOT SS42.3 8CAt _MI1.7 903 113.1 ST 2931.1 $2 297.4 S• ¢MIO.E
RRT *._IO_NNF -.1727 RTF .9400 CNT .0097 (;its -.9892 CST -.9999

5339.41rP_ .00_8 913 -.9409 LSA 2717.3 N_SA 214.9 •SA 11.8

SO1 5343.3 _ _14.3 THA 179.•9 EL1 21_9.6 [bE 114.7 ALF 4.49

LAUNCH DATE IM[P 29 1970 FLIGHT TIN[ 208.00 AI_IVAL DATE AII_ L_ 1971

MEL 10C[N111 ! C CONIC

ItL 149.00 LAL -.00

RP 100.04 LAP -E.GO

RC 190.907 GL 9.90

PLA_TOCENTlt 1C CONIC

C3 IH1.$13 VNL 9._3

LNCN AZNTN LNCH TIN[
90.00 9 ? 12

9O.OO GO 9 37

100.00 10 L_ 47

100.00 21 _ 41

110.00 11 31 1

110.00 28 44 N

DItTANCE $98.211

L_ 2.49 VL 23.487 GAL 13.97 AZL 3@.J4 HCA 504.29 •HA 118.49 ECC .35011 INC 3.3384 Vl 29.707

I_P 309.81 VP 34.J_J3 GAP 19.99 AZP 88.0_ TAL 151.21 TAP 97.49 RCA 77.01 APO 159.90 VE 34.785

GP 10.97 ZAL 38.31 ZAIP llMI.47 [73 10_.,9 ZN[ 129.91 (T[ 171.73 ZAC 111.61 ETC E?S.3G CLP 176.43

DLA -3.74 RAL _.04 RAt 919_.3 1fill 13.80@ PTH 2.52 VHP 12.M8 DPA -10.70

L-I TIN[ INJ •.AT INJ _ INJ RT AOC INJ AZMTH INJ TIN[ PO CST TIM

_400.1_ -L_.?O S3.N 209.3l 109.3@ 9 47 19 1805.•

321_.2S _'7.09 L_9.0_ _01.79 81.43 21 37 39 44N_.3

2149.17 -23.10 34.95 201.14 104.80 11 2 34 1149.2
S014._A 1_9.$3 219.11 209.51 80.04 22 39 17 4414.2

1948.10 -28.93 19.0_ _05.77 109.12 12 3 _9 1349.1

473@.07 32.40 _01.11 _07.i@ 78.47 24 4 49 411,1.1
DIFF[I_NTIAL C_M_CTIM

TD( $.8tHJ0 TItA 9.8012 TC5-1.C_P79 9AU 1.0172

ND[ .4137 NNA -._ tiC3 .0_09 F/dJ .O04L_

FI_ .7904 FIIA 1.9419 FC3 0.0099 BI_ 19904

80( S.3217 BIIA 9.80_1 KS 1.01179 FOP -3t10

RAP 305.i@ [CC 2.1407

INJ 2 LAT INJ E LONG

-21.29 446.14

29.93 230.7_

-I_.S9 L_I.77

• 9.94 110.•7

-23._J 10.03

_0_41 1_.43
ORBIT D[TERNINATION ACCURACY

ST 2i@9.0 M I_N_.7 $• 703.7

C_T .7038 CR8 -.GO?3 COT -.91tg0

LSA 279•.7 NSA _07.• SSA 11.3

EL1 2877.0 EL2 207.3 ALF 4.44

NID-COUMO_ EXECUTION ACCURACY

8GT 13_1.4 _ _4J0.3 803 110.1
liT -.l_J_O _ -.J_01 RTF .9044

SG8 50_3.5 It_ .0014 I113 -.9444

!_1 50_.1 _ 500.0 THA 179.09

LAUNCH •ATE SEP tG 1970 FLIGHT TIN[ ZlO.00 ARRIVAL DATE APt £4 1071

HELIOCENTRIC CONIC

RL 149._J LAL -.00

tP 100.94 LAP -2.80

MC 198.798 GL 10.05

PLAN[TOC[NTMIC CONIC

C3 ?9.429 VHL 9.918

LNCH AZMTH LNCH TIN[

90.00 9 • 14

90.DO tO 17 SG

100.00 10 28 4

100.00 tl 40 44

110.00 11 _E 49

110.00 tt 02

• IFIr[It2NT|AL COi_I_I[CTION9

TOE 3.5771TMA 7.3447

119( .4_73 IINA -._IGO

FOE .tm FRA 1.7301
tO( _.OO$7 MA 7.3019

DISTANCE 0Ot.037

LOL t.4• VL ES.4S1 GAL 1§.03 AZL 89.37 14CA 309.43 SMA 118.30 ECC .39_$E INC 3.•171 Vl _0.707
LOP $11.•8 VP _9.ES? GAP 21.0_ AZP 87.9• TAL 149.97 TAP _9.40 RCA 74.•• APO 1•1.93 V2 34.785

GP 10.81 ZAL 37.30 ZAP li@.E8 [T3 110.81 ZAE 126.70 ET[ 171.91 ZAC 111.10 ETC tTS.tE CLP 175.48

OLA -3.29 RAL 020.E2 tAD 9599.0 VEL 14.170 PTH E.S• VHP 13.290 DPA -10.41 RAP 308.13 ECC 2.3072

L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ Z LAT XNJ E LON_
1492.3@ -14.$5 57.19 209.23 104.55 9 4• ? 1852.9 -EE.$O 49.E1

0194.87 t?.25 140.17 211.11 02.01 21 49 15 4J98.• 15.87 E3t.•T

2190.H -20.97 37.11 L_9.81 105.55 11 4 39 159S.4 -E3.01 _I).OO

3031.00 28.71 2_0.37 211.97 81.30 23 4 39 44_1.9 27.11 111.89

199_.M -_9.91 11.14 _07.53 107.57 11 9 2 1391.9 -17.11 11.96

4007.00 32.13 _0_._4 211.08 ?9.29 24 11 19 4L_D?.I 30.83 195.00

NID-COURIMEEXECUTION ACCURACY ORBIT DETFJU41NATION ACCURACY

TC3 -.90_2 9AU .9i@1 9_T 149_.0 _ _49.2 803 107.3 ST 2702.9 _ 197.9 9S 713.8

It(3 .0149 FAU .00_14 RRT -.120_NRF -.1977 RTF .9083 CRT .7188 CR• -.?set COT -.9•98

FC3 -.0309 BOP 19744 8_8 00S0.31U_ .00_0 R10 -.9483 LSA 2805.4 MA 199.0 SSA 10.8
BC3 o9093 FSP -379 M&I S9MM.T _ _42.9 ?HA 179.30 EL1 1710.5 ELE 199.8 ALF 4.40

LAUNCH •ATE SEP 19 1970 FLIGHT TIN[ 212.00 ARRIVAL •ATE APt 16 1971

HEL IOCENTlt I C CONIC

RL 149.119 LAL -.00 LOL 2.49 VL

RP 1OO.94 LAP -2.90 LOP 310.10 VP
I_ _00.079 GL 10.09 6P 10.97 ZAL

PL_d¢(TOCENT91C CONIC

C5 91.440 VHb 9.S&2

LN04 AZMTH I_CH TIN[

90.00 9 9 19

90.00 80 20 19

1DO.DO 10 L_ _1

1DO.DO 21 47 M

110.00 11 34 _kl

110.00 I_ 50 10

D 1FFEMI[NT I AL _|N

?DE 3.3@18 TRA 7.MWS TC3 o./1_0 ILSU .1_38

FDE .eYo? FRA 1.1_M FC3 -.0119 BOP 18444

• 0[ 3.eo_4 BRA ?.1411 BC3 .7230 FS_ -_0

DISTANCE 000.4I@

20.419 GAL 19.$2 AZL i@.OG HCA 012.59 M4A
i@.133 GAP g_.19 AZP 87.35 TAL 148.95 TAP

3¢J.20 ZAP 197.i@ [T| 115.74 ZN[ 1_9.43 [TE

118.11 ECC .38449 INC 3.9431 Vl 19.707

101.41RCA 72.70 APO 193.52 VE 34.78•

17_.10 ZAC 110.73 ETC 279.31 CLP 174.43

OLA -2.93 M&L 31_9._9 RAID 9str_.8 VI[L 14.587 PTH 2.94 M)SP 14.008 DPA -10.10 RAP 310.14 ECC R.5049

L-I TIN[ IXJ tAT INJ LONG INJ RT AOC INJ AZMTH INJ TIN[ PO C$T TIN INJ 2 LAT INJ E LONG

8497._4 -_.18 00.14 212.79 103._0 9 SO $7 18•7.6 -23.21 52.18

0_17.4_ _.42 _41.00 tlS.N 0_.60 21 00 09 4717.4 26.12 133.17

8J39.91 -I_l._J 40.87 £12._7 105.91 11 9 40 1939.3 -_1.55 3E.74

SOJO.?9 N.GO _1.70 215.14 81.01 20 12 9 44_0.8 27.49 11_.14

I_10.3@ -00.94 _.19 L)Sl._9 100.91 12 9 _ 1435.4 o20.15 15.87

49_7.i@ _.90 L_4.10 _14.41 80.17 24 19 42 4227.7 31.20 195.19

NID-C_ Lrx[cuTION ACCURACY ORBIT DETE3EI4INATION ACCURACY

8GT i@70.7 84NI _31_.9 8G3 104.6 ST 2729.7 M 293.1SS 746.9
IIRT -._007111_ -.1_S0 MTF .9721 CRT .7_40 CRS -.7289 CST -.9999

_d_ _480.89_3 .OOL_ 910 -.9721 LSA 2807.9 NSA 191.7 SSA 10.$

SO1 347|.9 IW_ 3_9.7 THA 179.93 ELI 2737.• EL2 191.5 ALF 4.58



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATE lip 18 1970

HELIOCENTRIC CQI¢I C

RL 149.98 LAL -.DO

RP 108.90 LAP -I.O3

RC 187.718 GL S.OS

PLANETOCENTll | C CONIC

C3 $7.19S VttL 6.095

tJI4C)l AZNTN LNCH TIME

90.00 8 3 10

80.00 19 15 44

100.00 10 11 $

1DO,D0 tO 3t 3O

110.00 11 81 50

110.00 81 54 38

FLIGHT TIH£ 188.00 ARRIVAL DATE APR lZ 1971

DISTANCE 575.585

LOL E.48 VL 25.685 GAL 8.38 AZL 87.84 14CA 290.50 SNA 118.57 ECC .19053 IN(: E.1GEI Vl 19.707

LOP 893.01 VP 34.455 GAP 16,10 AZP 88.24 TAb 158.43 TAP 11.83 RCA 14.86 APO 154.Zt V2 34.797

GP 11.97 ZAL 46.37 ZAP 111.01 ET8 03.36 ZAE 117.44 ETE 170,81 ZAC 115.86 ETC £78.47 CLP-ITD.19

DLA -T.lS RAL 316.S5 RAID 8SIMI,4 V[L 12.S81 PTH E,28 VHP 10.£58 DPA -11.50 RAP 894.58 ECC 1.4115

L-I TZNE |NJ LAT INJ LONG |NJ RT ARC INJ AZNTH INJ TINE PO CST TIN INJ E LAT INJ 2 LONG

1144.18 -17.80 37.07 181.$8 11£.38 9 58 54 1544.£ -14.81 H.85

5855.50 88.57 855.74 181.82 78.85 _0 41 O 4835.5 R4.80 8£7.47

1882.81 -18.03 18,04 118,03 113.48 10 §2 37 1288.8 -15.70 lO.R4

48t1.10 17.88 815.35 110.94 78.78 22 I 18 4381.9 El.OR 807.05

1703.14 -_t.$2 E.04 114.38 118.58 11 40 55 1105.4 -18.57 554.81

4723.84 51.43 191.31 110,02 75.81 25 13 18 4123.8 88.18 187.89

OI_NTIAL C.GNRECTICN8 NID-COUllSE [mrCUT|ON ACCURACT ORBIT DE_INATION ACCURACY

TOE 8.1488 TllA 4,8145 TC3-2.5409 BAU 1.1834 8GT 5SIS.I _ 440.3 84;5 188.8 ST 1405,8 811 514.2 IS 131.0

RD_ .31R4 llA -.3113 RC3 .0748 FAU ,01040 RRT -.4078 IElll r -.35|7 RTF .11485 CRT .8581CR$ -,8345 CIT -.8887

FOE .6311FllA 1.3804 FC3 -._171 Blip 18564 _ 5813.1 _ ,0042 R13 -.1485 LEA 2485.5 148A 241.0 88A 14.1

8.1871 liRA 4.8£59 Be3 8._181FRP -442 SG1 5598.7 8GZ 401.8 THA 178.15 EL1 1414.8 EL8 840.8 ALF 4.8£

LAUNCH OAT2 lip 86 ltrl_ FLIGHT TIME 200.00 ARRIVAL DATE AIR 14 1971

NIr_IOCENTRIC CONIC DISTANCE 580.407

RL 149.19 LAL -.00 LOL 8.49 VL 25.644 GAL 9.24 AZL 87.83 HCA 285.88 SNA 118.34 ECC .50001 INC 2.5718 Vl _.707

lip 101.81 LAP -£.17 LOP 891.17 VP 31.400 GAP 18.74 AZP 89.05 TAL $58.88 TAP 90.55 RCA 03.54 APO 155.15 V8 34.795
RC 111.810 GL 9,3£ rip 11.75 ZAL 44.58 ZAP 1li.87 ET8 87.45 ZAIE 127.58 ETE 171.00 ZAC 115.41 ETC 875,01 CLP 178.98

PLMETOCIDWllll C CONIC

C3 41,71¢1 WCL 8,418 DLA -8,34 RAL 311,21 RAD 6168,8 VEL 12,774 PTH 2,52 VHP 10,848 DPA -11,44 RAP 8t_,R7 ECC 1.6879

AZNTH L.NCH TII_ L-I TIME INJ LAT INJ t.DNG INJ RT AaC |NJ AZIETH INJ TINE PO CRT TIN INJ 8 LAT INJ R LONG

I0.00 9 3 44 8119.87 -19.21 40,55 110.43 111.21 8 40 24 1519.9 -18.1R 33.81

I0.00 18 211 54 5£_.0T 28.62 238.01 114.11 79.N _ 54 15 44J38.1 _,4.84 287.75

100.00 10 I1 4 51t47.18 -E0.47 81.44 1119.90 112.27 10 14 51 1347.8 -17.88 14.10

100.00 _ 51 15 41tt.9t 27.1HI 815.72 194.52 78.9t 22 14 2 4387.0 8R.15 L_87.58

110.00 11 88 13 1715.01 -25.1HI 5.85 UMI.II 115.£4 11 52 40 1155.1 -20.28 5S7.86

110.00 III I 14 4731.85 51.58 1H,9§ 1t3.81 78.14 Z5 25 15 4131.9 89.34 188.45

DIFFEIIINTIAL COII[CTIGNI NID-COI311E EX[CUTICN ACCUIIACY CRBIT DET[RI41NATION ACCURACY

TlX 8.3411 TIIA 4.1181 TC3-2.0538 BAU 1.14110 SGT 5510.0 m 411.7 885 125.8 ST 1475.8 IMI 510.5 88 143.7

RD[ .5515 liRA -.8388 RC3 .OIOS FAU .00937 RRT -.3804 RIIIF -._lll RT1F .IM88 CRT .8511 CR$ -.MS8 CST -.9997
F1DE .14101 FRA 1.4294 FC3 -.1141 BIP 18701 SGB 5808.5 215 .0033 R13 -.IMiO LSA 8585.8 NSA 854.8 8SA 15,5

8.5731 INIA 5.0091 8C3 2,0145 FRP -452 881 5582.4 SG2 39d. S THA 178.55 EL1 2485.9 EL2 254.8 ALF 4.71

LAUIG(H DATE &EP IS 1970 FLIGHT TIM( 202.00 ARR|VAL DATE APR 11 1971

HELIOCENTRIC CONIC

Rb 148.88 LAL -.00 LOt- t.49 VL

RP 108.95 LAP -2.31 LOP 299.$5 VP

RC 181.485 GL 8.55 GP 11.52 ZAL

PLAI_TOCENTRIC CONIC

C5 47.17S VHL 8.9tt

LNCN AZNTH LNCH TIN(

90.00 9 4 87

IO.O0 19 58 t

1DO.D0 10 25 9

100.00 81 3 1

110.00 11 tS 81

110.00 !1 17 19

DIFlr_NTIAL CGlUtI[CTIONI

R.5880 TllA 5.4014 TC3-1.7811 BAU 1.1272
U .5519 ItRA -.3355 RC5 .0414 FAU .00115

FDE .8905 FSA 1.4811 FC5 -.14MI BSP 11135

BiDE 1,58tl BRA 5,4118 8C5 1.7873 F_P -485

DISTAI_E 585.1Al

25.605 GAL 10.22 AZL 87.41 HCA 288.88 IRA 119.12 ECC .31089 INC 2.5218 Vl 29.707

38.389 GAP 17.44 AZP 88.88 TAL 155.39 TAP 11.21 RCA 82.11 APO 158.15 VZ 34.790

42.87 ZAP 118.45 ET8 91.71 ZA[ 127.51 [TE 171.19 ZAC 112.87 [TC 175.85 CLP 179.13

DLA -5.58 RAL 518.87 RAD 8514.8 Vl[L 12.982 PTH 8.57 VHP 11.078 DPA -11.32 RAP 299.19 ECC 1.7764

b-I TIN( INJ LAT INJ LONG |NJ RT ARC INJ AZNTH [NJ TIN( PO C$T TIM INJ 2 LAT INJ 8 LONG

2255.85 -£0.$0 43.tt 114.28 109.97 9 42 1 1855.9 -17.G0 39.$J!
5145.81 IG'_70 838.48 196,38 80.18 21 t 8R 4145.8 25.07 8tl.20

lO0@.OS -81.80 14.10 183.78 110.97 10 56 88 1400.0 -18.75 17.55

4975.08 28.08 218.1tl 111t.08 78.25 28 85 58 4575.0 88.28 207.84
1105.33 -25.28 8.48 lit.tO 115.82 11 55 88 1805.5 -ZI.R4 1.OO

4745.51 51.73 197.73 127.17 76.57 85 56 21 4142.5 29.54 188.19

NIO-COURR[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
8GT 5578.5 VAI 412,4 8G5 119.6 ST 8535.4 M 5GG.5 88 858.7

2RT -.5103 W -.3383 RTF .8555 CRT .8858 CR8 -.8575 CST -.8998
5981.8 _ .0030 R15 -.9555 LSA 2427.0 NSA 888.8 88A 12.9

SG1 1578,4 88_ 3a8.2 THA 178,51 EL1 2545.G EL2 889.4 ALF 4.62

LAUNCH DATE liP 28 1970 FLIGHT TIME LflD4.00 ARRIVAL DATE AIR 18 1971

HELIOCENTRIC C_NIC O|8TkNCE S18.717

ItL 148.11 bAh -.00 LOl. 8.49 VL 21.5_4 GAL 11.28 AZL 87.58 iGCA 2it.iT INA 118.90 ECC .38248 INC 8.8843 Vl tl.707

RP 1N.93 LAP -2.45 _P 301.49 VII 34.339 GAP 18.tl AZP IMI.S2 TAL 153,14 TAP 95.91RCA 80.58 APO 157.25 V8 34.798

RC 183.140 64. 8.71 641 11,32 ZAL 41.30 ZAP 111.55 ET8 N,35 ZAE 127.21ETE 171.57 ZAC 118.52 ETC 274.82 CLP 178.86
_ANETO¢ENTRIC CONIC

C3 58.482 _ 7.310 DLA -4.91RAL 311.37 IIAD 15tlllo9 V[L 13.221PTH 2.42 VHP 11.550 OPA -11.16 RAP 501.48 ECC 1.R794

LNCH AZMTH iJ4CN TIN( b-! TIME INJ LAT INJ _ |NJ RT ARC INJ AZ14114 INJ TIN( PO CST TIN INJ 8 LAT INJ 8 LONG

• 0.00 I 5 57 1101.94 -tt.so 47.M 101._ 101.87 8 43 43 1701.5 -18.84 58.79
I0.00 It SO I0 511i.|_ 11.81 23748 205.88 80.52 I1 17 48 4155.5 85.88 18R.87

100.00 10 94 18 IOSI,_H) -13.05 I_l.13 127.S9 101.12 10 58 30 1451.4 -20.15 20.52

100.00 81 18 SO 411|._8 lil.18 217.01 201.80 79 83 It SO 55 4385,7 28.47 808.69

110.00 11 17 18 1814._1 -!1,|8 11.87 111.09 112.33 11 58 10 1294,5 -83.38 4.03
UO.OO 1187 It 47_5._ 3J.84 101.70 800.71 77.11 25 48 37 4155.8 19.85 190.12

DI_IAL CCRIICT10N( NIO_ EXECUTION ACCURACY ClI81T D[1131N|NATION ACCURACY

TOE 8.7111 TllA 1.81dkll TC3-$,$_HIO liAU 1.0197 8GT SillO.7 _ 5t7.4 3G3 118.5 ST 2584.8 IR 501.8 iS 870.*
RD[ .37t7 llilA -.31¢11 RC3 .0170 FAU .(X)elS RRT -.3171 W -.SO74 RTF ,8589 CRT .87M CR8 -.8489 CIT -.9998

FD[ .7811 FRA 1.5181 FC_ -.SilO liSP 18931 IGll 5574.8 RI3 .0011 R13 -.8§88 LSA 8180.8 NRA 221.8 iRA 18.4

IK)[ 8.8178 IlltA S.Ikll4O B¢5 1.5394 FlIP -415 881 1512.1 M 378.7 THA 178.70 EL1 8595.0 EL8 821.7 ALF 4.55

1841



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCN OATE IMC"PSI 1970

_LI_EN_IC C_IC

RP 1_.i3 LAP -3._

808.339 _ SO.St

_A_T_IC C_IC

C$ IOS.O00 _ 10.80•

iNCH AZNTN LNCN TIlE
tO.O0 6" 10 N

_._ 8O ml

iO0.O0 10 30 37

SO0.O0 81 _ it

110.00 St II 13

ilO.O0 II 9 •

FLIGHT TIN[ i14.00 ARRIVAL DATE APII 14 1971

DISTANCE 105.416

8.41 VL iS.ill tAL 10.10 AZL 86.71 NCA $15.74 GHA 117.03 ECC .401DE INC 4.Z930 VS DO.tOY

LOP 310.51 VP H.ESS GAP H.SO AZP •1,3• TAIL 147.81 TAP i03.SS RCA 70.19 APO 165.47 VE 34.787

GP 10.53 ZAL $S.t3 ZAP Sl?.S@ ETS IH.I$ ZN[ il_.tO ETE |?Z.tD ZAC SlO.30 [TC 876.77 CLP 175.$4

O_ °8.40 R_ _7._ lAD Um.O _L SS.OTt F_ 1.7t _P

L-I TI_ INJ tAT INJ _ INJ RT A3C INJ AZNTN INJ TINE
L'J40.11 -tS.lO _.tO Eli.El 101,89 • St 41

SSi7.1_l £7.SO _3.01 tEl.St 83.37 it 0 40

lltl.ll -t7.Sl 13.8i ill.it lOI.4O it • 51

SOIi.I N.N l.ll til.ll Ot.7i iS tOGA
I_ll.OI -31.S7 17.1l 114.?1 104._ it tO 49

1O._ IS.iS L_J.Tr It/.• iS.El II iS IS

14.810 DPA -9.74 RAP 3i£.tO ECC £.741£

llO CST TIN INJ 2 LAT INJ £ LONG

1940.0 -14.0i SS.Ol
4737.7 •4.31 t34.110

Slit.4 -•S.$i 55.57

4471.i •T.T• ti4.7i
1471.0 -ll.Ol I•.#?

llil.T It.ST it6.10

GRBIT IT[RNINATIGN &CCURACY

• T •?St.• 311 _78.4 II T73.5

CRT .?Si9 (RI -.74t1 CiT -.9999

LEA I_IS.OIABA 183.3 _ 9.8
ELi 1719.$ _ iO3.O ALF 4.S?

OlFlrl_Tll_ C_CTICll lll_ EXECUTION _CUllACY

TO! 4.•ill Ilia 6.ill11 TO -.iSiS li .llOI lit 14ll.i Ill Ill.! I_1 till.•

.41 I -.i I .iS f_-.li iT -.Ol g -.IS l_ .iTSl

FIDE .6•06 IqUk S.DiJ4 Irc3 .ImAi ll3P U1047 _ 64110.4 m .O_q) •iS -.l17S9

toe 4.1481 iRA O._M4 KS .sits Flip -34• 861 SiSi.t 861 3iS.• ?HA ill.7•

I_lu_ OATE I 76 lOlO FLIGHT ill •1•.00

HELI/I¢ _1¢ DIiTI lEO.IS

K iill.IHI _ -.DO L_ •.46 VL ll.iSl GAL I•.N A_ M.3_ HCA 3llo•l 814A

lip SO4.11 LAP -$.01 LOP 1•1.48 VP l.llO GAP 14.l AZP 11.47 TAL 141.iS TAP

K 9.OlO IIL tO.tO GH lO.l Z_ 34.40 Z_ 117.0l nl lfl.4S Z_ ln.H ETE
_liocDmlt xc c_x¢

cs in.sol _ ii.NS O_ -•.it _ ME.0_ hAD 6sm.s _ is.s14 eTH •.TO
I.J4C]4 AZSITI4 UIC)I TIIG L-! Title INJ LAT Xli S IlJ IT A•C XlJ AZIq114

re.o• • is _ N#l.Tt -N.4S ll.l_ ill.DO tOO.S•
l.oo n •7 4 sl.I _.76 t.u I.M N.iS

iO0._ tO I1 M 1_,41 -I_r.l_ 41.SI £19.04 101.1•

lO0.aO •1 II N IOGA.OI N.I7 lii.ll lll.U •S.l_

liO.O0 iS 37 4e •Sl4.Sl -ll.ll Ill.l lil.OI 10t.7•

liO.O0 II il I liYl.07 ll.ll 107.iS llO.?! ll.i•

Olill Ill Nil I_ll _/

11 4.•lqW 111A O.IM_ TC3 -.4104 IUMJ .ITS• lIGT S4ill.i MR _Ol.I IG3 99.•

NO[ .lllO I -.fiSt I .0811 l/IJ-.C_ I .0014 I -.0017 ITF .Oil

Ill .lYll t •.01•1 F¢• .Otis lip lllO0 ill MU.S Rll -.it IIS .tIN

IO! 4.tOll BRA I.ll_ I_ .4i04 lip -I Ill SilS.I 861 _.! llM .00

AIIRIVAL DATE APR SO iiTl

liT.TI ECC .4•776 INC 4.1_O Vl ll.7O?
iCHI.14 RC_ •7.39 APO ill.S3 V• 14.TOl

Ill.4• •AC lOI.ei ETC •T?.•l CLP ill. IT

|S,llt O#A -9.41 RAP 614.14 ECC $.01Sl

INJ TIN[ PO CST TIN INJ • LAT INJ £ LONG

• 54 35 1971.7 -14.71 S7.TS

I_ • 14 4769.7 El.iS I_Hl.iS

11 loll l?lO.I -ll.li _l.IT

L_ 14 in 4464.0 16.08 liO.Sl

It 13 1 ISI4.S -it.it ti.l

14 31 14 417_.1 S1.14 II.l_

ORIIT D[T[_NIITIGN ACCURACY

8T iTS6.0 M •?4.0 $8 604.•

CNT .7tr4_ CR8 -.764g CJT -.IH)I_

LSA ion.| li_ S?4.•JUI_ I.£

ELI •774.• Etp 174._ ALJF 4.SO

LAIN DATE ll[P iS 1970

N(LIQCENTIII¢ CONIC

Irk 149.69 LAb -.00

lip 106.6• LAP -•.iS

RC 80i.807 IL So.or

PLAM[TQCDITE IC CONIC

Ci 144.184 Vl_ it.C_S

LIKN AZNTH iNCH TIN[

O0.O0 • 1t 40
llO.O0 tO 41 $8

iO0.O0 tO iS l

liO.I It 39 il

110.00 iS 13 SI

FLIGHT TIN[ 816.00

DI•TANCE •it.iS3

LOt. •.4D VL iS.SiX GAb ll.OS AZL 14.ST ilCl I|t.Oi Ilia

bOP 314,11 VP H.il• GAP 81.O7 AlP iS,iS TAL ill.l/ TAP

GP 10.•7 ZAL 63.71 ZAP 1114.$• [TI 150.14 _ 185.19 ETE

A•RIVAL OAT[ NAY | liT|

ii?.lO ECC .4S307 INC S.lE95 Vl i9.707

i01.31RCA 14.•S APO iTO.N VE _i.?|i

1_.71 lie 109.44 ETC liT.it CLP 170.it

DLA -1.91 RAL _tO.70 R_ OS_.S _L iS.tDl PTH •.•S VHP

L-I TIN[ lNJ LAT INJ _ INJ RT AIC INJ AZNTH INJ TIN[

8614.90 -•t.ll ll.SI L_l.4i ll.3• • S@ IS

S_IS.to El.it _MI.SS L_4._O 84.99 it il t

llSO.14 -tO.S7 4i.lO ltli.ll it.61 ll It lit

Sli7.1l N.44 ttO.l l._ 14._ IS _ St

t149.70 -_i.d6 3t.lO Ill.iS lOt.i• 1t 15 •

41HIT.II SS.ti t01.44 1._ ll.il 14 3i 34

O IFFI_TIA_ C_¢TI_

4.6174 TRAtO._Ili TCS -.HI4 _ .$@14

lie .66i6 BA -.8111 I_ ._IS FlIP.Hi

KD[ i.OlOS _l I.ilit lOS .ill i ttoll

IO( 4.1414 IRAIO.O04S KS .lli4 lIMP -iN

NID-(OUR_ EXECUTION ACCUIACY

_T 5347.7 _ 18?.l IGI •7.0

liT ,OLD| | ,O?N I17 ,llll
SIT•.4 I_l -.IX_S Ills .ltll6

3Gi 6367.7 _ I_1_.3 THA .•6

FLIGHT TiN[ I_D.O0

D! 8TANC[ 813.417

LGL •.41) VL tS.L_14 GAL. P.4.3i AiL. •4,96 HCA SiS.l• _ 1|7.43 ECC .48S05

LOP 317.81 Vii _Ml.iSl GAP ll.61 _ 85,$6 TJ_ liD.it TAP 111.00 RCA tO.7•

GP SO.iS ZJ_ SS.li lAP ilt.4l ITS i_.lt Zi ll4.SI [TE 171.14 ZAC 109.03

DLA -l.O! P_ _ii.li ILiD OlTO.O V(L 17.t PTH l.ll VHP 17.15S DPA -8.71

L-I TIN[ lli LAT INJ S llJ IT ADC llJ AZNTH llJ TIN[ PO CIT TIN

llA9.M -tT.lO N.Ill llS.|i N,l• • iT S9 !049.4

$406.N ll.04 148.|7 _,OI 85.89 •• 14 •7 4101.i

!1.74 -I_l.Ti S1.|7 1.14 _tl.ll 11 14 4 lllt.T
5148.11 ll.ll Ill.S4 I.•S 6S.Sl IS Sl 14 4546.1

lili.Si -SI._ IS.i •IM.II El.i• 1l IS Sl iil•.l

41_3.31 _S.TO Ill.El I_.ll 14.4l i4 Si 41 4613.S

I.AUIG DATE Ill tl 1911}

ST.?iT DPA -I.O_ RAP Ill.i! [CC 3.6719

CST TIN INJ • LAT INJ £ LONG

Bl•.l -iS.30 H.•4

4701.£ £0.9• £$7.DE

IISl.i -£1.TI 40.7i

4S17.8 tO.iT Eli.04

lSil.I -I.ll l_.iO
4tll7. O 31.16 Ll_O.4t

liT D[TIINATIGN ACCURACY

ST •748.8 M ill.6 II 831.0

CRT .TIT§ CIt6 -.Tl•l CST -.IH_9
LSA llllO.S 1_4 ll_l.• ISA 8.7

ELl lllO.l ELl iOS.I ALF 4.44

_.L IGC[NTR I C CONIC

i_ 146.1HI LiU_ -.00

iCl.li LAP -S.ii

707. 503 GL 10.01

P_TOCEW_ i C CONIC

INCH AZNTH LNCH TIN[

IO.O0 9 13

I_.O_ to 44 11

IDO.O0 10 34 14

100.00 II • $1
110.00 11 40 iO

110.00 ilJ SO 4_

DIFFI[m[NTIAL ¢CmICTiON8

?DE •.Silt TllAlO.ilil TCS -.1747 BAU .lOiS

• l_ I -.t?OI I_S .O001 FAU-.OOe67
IrD[ 1.0004 FRA £._ FCS .0S40 BDP 1_

S.SSS• BRAIO.61_ BCS .1767 FDP -S_

kltil|VAL OAT[ NAY 4 1971

IN(: S.MI4 Vl L'IJ.707

APO 174.to V5_ 34.795

ETC •76.OO CLP lIO.S$

RAP 1t7.66 ECC 3.71_

|NJ • LAT INJ i LONG

-•5.78 _.S4
• 7.16 •_t.01

-l?.14 45.01

TO.iS lll.II

-S1.18 ll.14

S£.14 L_DI.$T

ORBIT D[IINATION ACCIAtACY

ST £7S6.S Sit 1_6.3 St. _?.4

CRT .6045 CR6 -.1017 CST -.l_llO

LIA 1801.4 MSA |!?.3 $$A $.1

EL| •?47.7 ELE lS$.9 ALF 4.S0

NID-COImD[ I_CUTION ACCURACY

36T Si•l.l _ iTS.? $GS 94.7

liNT .1794 llll r .ll_S RTF .66¢i0

6388.3 _ -.O0_l R13 .$660

8G1 53•1.4 811 •Tl.i THA .53

18_3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19700

LAUNCH DATE $EP ET 1970 FLIGHT TIN( ?O.O0 ARRIVAL DATE DEC G 1970

HELIOCENTRIC CONIC DISTANCE 190.$93

RL 149.19 LAL -.00 LOb 3.47 VL 27.342 GAL -10.$7 AZL 99.27 HCA 8§.$3 SIOA 119.79 ECC .E3819 INC .7314 Vl £9.715

RP 107.97 LAP _79 LOP 89.90 VP 37.984 GAP -9.79 AZP 89.94 TAL 819.SS TAP 304.99 RCA 9|.91 APO 190.76 VZ 55.198

RC St.OlNI GL 5.14 GP -17.74 ZAL 147.73 ZAP tS.94 ET| 37.70 Z/dE 149.99 ET[ 329.97 ZAC 84.££ [TC 191.19 CLP -19.19

PLAN(TOCENTR|C CONIC
C8 90.919 VHL S.349 DLA -9.00 RAL 914.§0 RAO OS1_.1 V[L 12.247 PTH 2.20 VICP 8.977 DPA -88.91 RAP 248.50 ECC 1.4709

LNCH AZNTH LNCH TIN( L-| T|14[ |NJ LAT |NJ bONG |NJ RT ASC |NJ AZNTH INJ T|N[ PO COT TZN INJ 2 LAT INJ 2 LONG

90.00 2 88 58 1919.19 -18.SS 27.79 79.08 119.10 8 7 3 1899.T -10.08 10.71

90.00 19 1 4 SESO.EO 89.94 987.37 89.47 80.61 18 20 48 4658.8 25.24 229.05

100.00 8 80 I0 1748.03 -14.78 9.00 79.40 118.31 4 10 23 _148.0 -11.08 2.11

100.00 18 2T 18 4900.17 28,12 299.94 OS.L_ 70.43 14 SO 18 4300.E £9.39 808.ZO

110.00 4 47 11 tOM.St -17.14 383.71 77.08 119.35 S 13 82 944.1 -18.79 $49.97

110.00 14 49 3t 4731.14 31.80 111.15 14.30 73.14 10 S 81 4181.8 £9.34 199,45

DIFIrI[NENTIAL CGitltECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETEIU¢INATION ACCURACY

TOE .OTOt TRA -.3894 TC3 .4137 BALI .1913 8GT S?S,2 8Oil 479.9 893 187.5 37 185.1 8R 319.9 S9 £79.0

liD( -.2909 liRA -.11,10 RC3 -.2009 FAU .04303 RRT -.311_ RIEIr .40St RTF -.$499 CRT -.4449 Clio .9091 COT -.7475

FOIl .419| FIIA -.8070 FC3-1.31020 Blip 1401 _ 740.0 _ -.1114 R13 .3347 LSA 490.1 NOA 180.0 $SA 29.9

IN| ._DO0 Ilia .371NI BC3 .S001 Flip -340 I&t 013.0 _ 420.0 THA 150.4T ELl 823,2 EL2 119.0 ALF lOt. SO

LAUNCH DATE Id[P 87 1970 FLIGHT TIN( 1_.00 ARRIVAL DATE DEC 8 1970

NELIO¢[NTRIC CONIC

lit. 149.98 LAL -.00

RP 107.44 LAP .99 I.,QP
RC 88.010 GL 4.19 GP

PLAHETOCLrNTNIC CONIC

C3 97,839 _ S.279 DLA

iNCH AZNTH LNCH TIN( L-I TIN|

IO.OO 2 80 SO I_5.74

90.00 1£ 8 44 3L_O.SO

100.00 3 87 40 1779.77
100.00 19 ll4 15 4938.70

110.00 4 INI IS lile.IM

110.OO 14 38 0 4441.41

DIIrlrI[I_NTXAL C_IliiI[CT|ONI

TOE .Dg47 IrltA -.3210 TC8 .4LqNI OAU .1003

IIDE -.2i99 lIRA -.SIMI RC3 -.3L_M FAU .OSOeO

FDI[ .$043 IrllA -.34k12 FC3-1.3701 OIke 1009

• 9700 MA .3758 BC8 .S3SS FOP -395

DIOTANC[ 107.379

3.47 VI. l?.407 GAL -10.40 AZL 00.08 HCA 88.S0 SMA 130.97 [CO .23901 [NC .9158 Vl 19.71S
1_.04 VP 38.001 GAP -9.89 AZP 11.t8 TAL 210.99 TAP 509.32 RCA 100.85 APO 111.09 V2 85.204

-19.94 ZAL 140.71ZAP f31.9tl ETO 34.73 ZA[ 145.97 ETE 31_.31ZAC 88.01ETC 891.55 CLP -L_.3S

-0.$0 RAL 213.70 RAD OSeO.1VI[L 18.215 PTH 2.19 VHP 9.557 DPA -89.99 RAP 843.11ECC 1.4582

|NJ LAT _NJ I.GNG INJ RT AEC |NJ AZNTH |NJ TIN| PO COT TIM ZNJ 8 LAT INJ 2 LONG

-14.S0 Z•,07 78.9• 114.54 £ 54 10 1495.7 -11.15 1_.87

11.14 233.95 03.37 73.00 13 33 33 41108.9 ?.4.45 225.94

-19.74 11.00 78._i 118.79 4 T 17 1179.8 -12.18 4.05

87.40 813.•0 03.30 77.73 14 S9 EO 4838.9 ES.52 200.03

-10.80 395.38 74.70 110.09 5 2 SO 992.0 -14.70 849.57

_4D.83 103.04 1_.43 74.45 99 10 9 4019.5 EO.3O 105.51

MID-COURI_ EXECUTION ACCURACY CRBIT DI[TERI4INATION ACCURACY
9GT $70.0 _ 407.3 3G3 155.£ 37 150.8 911 L_D.O SO 818.9

• RT -.34N _ .SS18 RTF -.5479 CRT -.381NI CR8 .9017 C2T -.7215

8Oil 781.8 _ -.1879 R13 .iSIS bOA 433.8 _ 131.9 $SA 80.4

lOS 431.8 I_ 488.4 THA 140.$8 ELl 304.9 ELI 117.9 ALF 101.84

LAI_CN BATE |EP 2T 1970 FLIGHT TIN| 74.00 ARRIVAL DATE DEC 10 SOTO

I¢I[LIOCENTRIC CONIC DISTANCE t04.11M

RL 149.95 LAL -.00 LOI. 3.4T VL 17.573 GAL -10.49 AZL 89.90 NCA 91.00 I_IA 181.44 [CC .12778 INC 1.0987

RP 107.61 LAP 1.13 LOP 95.27 VP 88.198 GAP -8.09 AZP 90.03 TAb 222.14 TAP 813.94 RCA 101.50 AlSO 161.88

RC S$.919 91 S.TE GP -t0.29 ZAL 149.3l ZAP 8E.38 ET3 31.11 ZA• 145.59 ETE 8£3.83 ZAC 81.47 ETC 291.47

PLANETOCENTR|C CONIC

¢) 97.21t VHL S.III OLA -7.29 8AL tlS.tO RAD 3ilO.t VI[L 1£.190 PTH t.19 VHP 9.179 DPA -41.24 lAP 842.49
LNCH AINTH LNCH TINE L-| TIN( INJ LAT INJ LONG

I0.00 8 8 8 1011.t7 -IS.it 38.03
90.00 18 19 88 5131.29 tS.$I I30o§S

100.00 S tS SS 1910.il -13.73 10,01

100.00 13 41 18 4997.11 11.79 210.11

110.00 4 29 9 11_1.88 -10.75 357,09
110.00 14 ST 87 4M9.12 50.00 1100.97

DIFFERENTIAL CGNIN[CTION8 MIO-COUIR3_ (XI[CUTX_N ACCURACY

TD8 .0414 TRA -.8104 TC3 .4310 OAU .L_M7 8GT 574.1 8GR 523.0 893 174.1
liD( -.8439 RItA -.EO_O RC8 -.3708 FAU .08375 RRT -.3733 RRF .IOT3 RTI r -.3304

FO( ._08? FRA -.4E30 FC3-1.7780 BOP 1104 8G_ 777.0 R_3 -,1401 R13 .O?ii

liD( .tSSO BIA .8779 BC8 .5_12 FOP -4ST lot 04G.• _ 435.9 THA 141.94

Vl 29.715

V2 $5.214

CLP -28.71

ECC 1.4478

|NJ RT A3C INJ AZNTH |NJ TIN( PO CIT TIN INJ E LAT INJ £ LONG

78.11 113,1M E 42 24 1491.7 -lt.29 _.97

81.13 77,49 13 42 34 4581.8 E3.59 2E2.44
77.97 115.14 3 SI 8 1210.5 -18.t0 O.O0

91.91 TO.•3 15 2 51 4E97.7 £4.98 801.97

75.H 113.49 4 58 11 1011.9 -15,79 890.11

10.78 7•.10 lO 15 S 4049.1 27.48 182.77

OROIT DETERNINATION ACCURACY

ST 129.2 811 IYO.l IS _1£.7

CRT -.3861CR9 .8901 COT -.4980

LSA 451.8 14_A 141.9 SSA _0.4

EL1 882.5 EL2 117,8 ALF 100,19

LAUNCH DATE 9[P |T 1970 FLIGHT TIN| 70.00 ARRIVAL DATE DEC 18 1070

HELIOCENTRIC CONIC

Rb 149.100 LAb -.00

RP 107.99 LAP 1.29

RC ST.4G9 64. 3.77

PI.ANETOC[NTR I C CONIC

C3 81.703 K S,197

U_H AtNTH LNCH T|N(

10.00 Sill?

I0.00 _8 14 94

100.00 3 14 N

100.00 1_; 48 48

11D,00 4 lO 40

110.00 t3 3 81

DISTANCE tlO.III

L_. 3.4T VL l?,iTO GAL -10.34 AZ_ 11.71 HCA 05.03 84P4A 13•.12 ECC .L_149

I_P INI.SI VP il.143 GAP -7.17 AZP 10.ll TAL ••3.•0 TAP 313,23 RCA 101.90

GP -t1.74 ZAL 130.19 ZAP 33.1NI LrT3 L_9.73 ZAI[ 149.40 ETE 319.97 ZAC 10.20

INC 1.2282 Vl 89.715

AFO 101.14 V2 85.£22

ETC 201.84 CLP -29.88

DLA -4.01RA_ •1•.79 liND i311.1N(L 1•.1t9 PTH •.18 VHP 3.822 DPA -4•.54 RAP 14t.51ECC 1.4818

L-| TIN| |NJ LAT |gJ LONG |NJ fiT A8¢ |NJ AZMTH |NJ T|N[ PO CST T|N ZNJ 8 LAT INJ 8 LONG
2097.40 -tO.SO _4.•0 77.S• 113.10 • 31 14 1497.4 -13.27 8T.OT

$113.$3 14.87 L_7.43 10.8.q 71.01 13 49 SO 431l.• L_8.70 219.48

1844.19 -17.01 13.0_ "/'_.00 114.10 3 43 41 1•44.2 -14.84 7.97
44Mi4.10 I_.M 107.11 10,49 74.10 18 • SO 4_14.3 2$.Tl IIH).ID

1OSO.N -IK).10 380.03 73.44 117.84 4 44 10 1031.0 -19.00 881.97

4410.10 11.10 IlMI.N _l.lt 71.41 10 I0 11 4010.9 _1.43 110.80

NID-C, OUItWE LrxI[CUTICN ACCbIRACY ORBIT DETERNINATION ACCURACY

liT S14.7 m 355.4 li3 193.7 9T 184.4 Ill 284.£ 89 401.7

RRT -._NI4 llllF .lit| RTF -.$143 CRT -.ISI7 CRI .OTTO CIT -.9998

I ?O3,3 _ -.130_ 113 .'/'031 LIA 474.7 WIA 144.9 $3A 30.1

lit 1410.7 li• 439.3 T14A 139.49 EL1 E59.9 EL2 119.0 ALF tI.E1

DIFIrI_ENTIAL CCmWCTICNI

TO[ .Dll3 _ -.ill3 TC3 .ills IAU .llil

RD( -.llll _RA -.1187 It3 -.4117 FIAJ .CHilli

P_D( .Till irRk -.4157 FC3-1.OIM4 I 1194
90( .1111 iRA .il3? BC3 .31HlO FIP -525

1844



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OAT E KP 8Y iOTO FLIGHT T|N[ 78.00 ARRIVAL DATE DEC 14 SO70

HEbiOC•NTRIC CQNIC

RL 349.11 LAL -.00

RP OUT.ST LAP 1.41

RC S9.388 GL ?.IS

PLAJ4[TOC•NTR IC CONIC

C3 El.tOO K $.S•T

iNCH AZWTH iNCH TINE

90.00 S 4S AS

SO.O0 S• 384_1

110.00 tO • 44

DISTANCE |17.J_J

LOL $.47 VL 87.7S0 GAb -SO.SO AZL M.S3 HCA 98.£Y SNA 15E.YO [CC .Z1975 INC 1.4O09 V$ Re. YES

LQP SOS.TO _P H.30T GAP "4.S• kZP SO.tO TA4. •t4.St TAP 5U.39 •CA 103.54 APO 1•S.84 V£ 3S.tle

GP -83.30 ZAL SOt.IS ZAP 3t.78 ETt If. SO ZA[ tdS.t7 ETE 314.C4 ZAC 70.GO ETC L_iS.SO CLP -$$.£0

DLA -4.73 flAL E1t.43 RiD @S_0.1 V[L 12.1|• PTH t. St VHP S.SOS DPA -43.90 RAP E4D.tS •CC S.41•7

L-I TIN( |NO LIT gNJ LONG INJ RT ARC |NO AZNTH INJ T|N( PO COT TIN |NO • LAT INJ • LONG

ttSl_.lM -17,91 3¢1.3• 77.19 11£.0_ t 11 14 |S$t.t -14.L_ 89.18

m_._ t4.13 _._ 73.T7 74.71 13 S7 •S 447•.• •t.TO £1•.S9

S•TY.?$ -S•.08 17.13 ?t.OS 313.11 3 X S t•T?.O -13.•3 •.34

_I_.M t$.L_ •0dI.N T9.40 73.51 SO SO tT 4t03.3 I_.T• ISA.$O

iWIO.tG -11.•0 .DO 73.14 11T.1• 4 35 SS 8040.£ -iT.T• 393.9S

4STI.•T fl.43 lOS.TO _J.tS TO.IT 14 •S _l _J_.7 L_.4• 17T.T8

DIPlq_WNTIAL C©NECTIQN8 NID-COURRE EXECUTION ACCURKY N|T DETENNINATION ACCURACY

T_ .OSYt TRA -.3184 TCJ .4OOQ BAU ._ 8GT SS4.$ MR S_.S 8G3 •St.t ST itS.4 M _tS.• 88 dOT.0

-.El _ -._ _3 -.4_0 F_ ._7 _ -._ _ .71X _ -.4788 _T -.tOTe _ ._ COT -.Otto
FUl .04tO FRA -.S4_J FC_-_.J00d tip 1770 8GO 011.1 R83 -.13_ •13 .7309 LEA 903.S N0A t4t.O 88A El.0

LAUNC_ DATE _P tT tOVO _IGHT TIN( 80.00 _RR|VAH DATE O(C SO teTO

HELICG_TRI¢ CONIC DIOTANCEtt4.374
RL 14•.88 LAL -.00 L_L 3.47 V_ £7.0ST GAL -tO._A AZL 8_.3d •CA 101.S1 8MA 1_3._0 ECC .tilts INC $.•5•1 VS LS.TtS

IH e JOY.JR LAP i.M LOP 104.•ii rIP X.XI GAP -$.T_ AZP fl.13 TAL 1_.4.91 TAP 3B.4_ KA 104.X APO SIM_.04 V• 31.•35

RC •t._40 fd. •.IM 6P -IrA.S? ZAL 180.N ZiP 4_.•_ IT0 _J.34 ZAI[ 14S.14 [TE 311.IMI ZAC 7G.8• •TC LqiO.l_ CLP -)7.••

_IC C._NIC

CS •S.SSO VlcL S._S OLA -S.S$1UOL_S•.fJW_D GS¢iO.O1FEL I•.S_IPTH •.10 _ S.I_3DOA -_S.L_RAP I_O.S_ [CC t.4ET•

iNCH AZWTH iNCH TIN( L-! TIN( INJ LAT INJ LQNG |NJ lET ArC INJ _ INJ TIN( PO C_T TIN INJ •LAT INJ •

• 0.00 S _J 41 I_tm.34 -18.4• _Ml.S7 TO.N 111.0• t 11 SO lStMI.3 -SO.tO 3S.SO

00.OO |• 41 t_ SO31.10 SO.H I_l.•Y 70.30 73.S1 14 S St 4431.• 80.07 •t$.00

sOD.OR • $| 8_ S_tI.N -iO.S_ 1•.18 7_.91 lt3.N 3 •T 14 1511.3 -10.84 1t._4
S_._ IM 4 _ 4_.40 _.SO _t.SO TO.S) _.31 SS _ _ 4188.S _.81 t_*_

StO._ $ X $1 S_.4S _.SO •._ _._ 114._ 4 N _ tt_.S -SO.TY 331.•3

ISD.N St SO N 41N.N tT.X 18_.N TT.$$ X.fl 1t _ 0 XX.I t4.4T 173.49
DIFF_RNYId_ CCR_8_TION8 N|D-_U_8_ _CUT|_N ACCURACY ON, IT D_TENNINATION ACCURACY

-.S_ W -._O _ -.IX| F_ .0_ _ -._S$ _ ._ _ -.41_ _T -.|1_ _8 .Y•_ COT -.•$_

FD( .1NITS IrNA -.01_0 Fal-•.431_ •tP SlNVJ _ •_l.0 E -.14|• •13 .7631 L_A 337.4 I_A 147.• 88A 88.•

.S•l_l _ .4_1_ _ ._t? F3P -4;74 •GI CH)S.g _ 4¢11.$ THA U_.O0 ELi 1•4.3 EL£ |••.S ALF •T.SS

LAUNCH OATE _[P tY SDTO FLIGHT TIN• 8E.O0 ARRIVAL DATE DEC SO tfYO

HELIOCENTRIC CONIC Ol•_ANC[_S.OSt

I_. J4R.•I LAL -.00 LOH $.47 VL tT.OTE GAL -lO.St AZL M.IS i¢¢A |04.T4 8NA 133.41ECC .tilTS tile $.$113 VS h.TSl

RP tOY.$) LAP l.T• LOP 108.83 VP _l,4M GAP 0_.10 AZP 30.47 TAM. 105.51 TAP 330.30 •CA SOS.OS APO tED.ST vt St.•40
Re 65.35| 64. tO.OT GP -L_i.?§ ZAL |SO.H ZiP 48.00 [TO 8].11 ZOE |44.94 ET[ S04.73 ZAC 75.00 [TC _lO.O| CLP _4|.SY

PLAN[TOC•NTRIC CONIC

C$ •S.l_J V_ S.04_ DLA -8.30 RAL tit.tO RND iS_8.0 V[L St,lET PTH 8.1T VHP 4.ITS DPA *4_.YO RAP rJO.4T [CC S.4toI

bNCH AZNTH LNCH TIN( L-! TIN( INJ LAT INJ L_4G 1NO AT ARC |NO AD4YH INJ TIN( PO ¢•T TIN |NO •LAT |NO • LONG

00.00 I to tt 8803.?S -19.30 40.80 7T.03 111.13 8 ) • 1003.0 -t0.t0 $S.46

_0.00 18 SO 14 4_0.•9 tt.Sd t18.N 78.83 ?_.39 14 13 89 4SSO.• 11.0• •iS.tO

tOO.OR • 46 M Sl_4.to -to.4S •I.N TI.H 118.St 3 19 3 13d4.• -iT.RE 19.88

tO0.OO 14 1t 1_ 4T•A.?• L'J.IT iH.N TT.M Tt.t0 tS St 84 43£4.0 t0.g0 301.33

110.00 5 St I_J ST_I.O0 -L_._ 4.1_1 78.13 SlS.IMI 4 11 84 133•.9 -SO.T3 334.139

110.00 11 _ tt 4303.4_ to,Tt tO0.• TO._ 47.84 13 _8 •5 _03.9 E_.47 ITS.50

DIFYER_NTIAb C_ECTIGN8 NI_ 8_ECUTION ACCURACY CRBIT DETERNINATION ACCURACY

TOE .ODD3 TRA -.33_7 TC3 .33Gd 8AU .L_7_ 8GT Slt._ Nil NO.• 8G3 toO.• ST S30.| M SS•.7 88 SSO.S

-.1188 RRA -.8900 RC3 -.¢IOS_I FAU .07091 liT -.I_HIG lille r .•01• RTF -.3310 CRT -.O0¢H) CR• .7041 COT -.8851

FOE S.S•INt FIIA -.•TOO FC3-t.•St3 IMiP 1948 llOB •G4.4 _ -.1ELK) I113 .7•lMI LSA STT.T NRA 144.4 •JL4 10.1

lODE .tO44 IrA .4•T_ KS .l_O_ F•P -TS4 _GS T1_.4 _ 4T4.T TtOA tit.D4 [Hi tSO.T [I._ t_l.l ALF 1tl.90

LAUNCH DATE 8[P _7 1970 FLIGHT TIN• 84.00 ANNIVAL OAT• DEC _0 19_D

HFJ.IOCLrNTRI ¢ CONIC

RL t4•.•S LJU. -.00

RP SOT.S• LAP S.l_

RC •9.403 G_ 13.84

P_ANETOCENTR | ¢ CCNIC

C3 tS.473 VHL 9.047
AZNTH LNCH TIlE

RO.00 S 17 _l)

9O.OO SR 59

tOO.OR • 34 Im

SOD.DO 14 •1 I_l

tED.OR 3 49

liD.OR SS _iO 47

O|FT3_rNT | 6_ CQNN_CTIN

TO[ .OaO TEA -._g_ TCS .•TO1 bU .Z4T•

-.OTTO IIA -.•TIT _ -.•TOO FAU .084_T

S.•O•T _A -.7814 FC3-t.8_4 _ •O_S

• SlOt MA .441HI tC3 .7•TS F_ -03•

DISTANCE 137._

bGL 3.47 VL tY.•it f_L -S0.1• /_L tT.H •CA 107.98 8MS 333._d ECC .811_0 INC t.O$S4 V| 213.715

111.47 _ X._3 GAP _._ _ SO._ T_ _.OT TAP 3_.N _A 1_.63 _ 1M.£6 Vt 33.•4S

GP -to.01 _ 130._3 ZAP 91.31 [TO 80.X _ 146.01 ETE SOS._A ZAC 73.03 •TC _.•S CHP -4_.tt

DLA -1.09 NAL •1•.17 RiO 0_.0 _L 18.110 PTN •.lT WP 4.T_d DPA -48.11 NAP _33.07 (CC 1.41•5

H-I TIN( |NO LiT INJ L_NG |NO IT ARC INJ A_NTN INJ TIN( PO C_T T|N INJ •LAT INJ • LONG

81_D.IT -10.10 41.M _.8S 110.$t I _ _ 1_•.4 -IT.t• $S.88

_.OO •1.70 •10.$7 77.84 71,$4 14 _ 3 4330.• 18.•S L_[_.TT

1IN.to -L_.•T Lr3.45 Yi.7_ 111.31 3 11L_7 1370.O -S0.SS SO.OS

4•41•.N to.to IN.S3 _.48 TO.IS 19 313N 400_.9 19.91 188,M

17•41.•3 -•4.tO •.11 7S.41 114.07 4 13 • 11••.• -•O.EA) 3S•.TT

4440.84 _.03 17•.7_ _1.11 _J.TO |• 43 17 _.• 10.4• STS.RO

Mt__CUT_GN ACCURACY _IT D_TERMINATION ACCURACY

_T _.4 _ T4•._ 1_3 _.T ST 1_.4 M S£g.4 88 OSO.T

liT -.1J43 N_F ,8_17 RlY -._OS• CRT .OTTO CNS .$S•• CRT -.T•84
t_l.0 _ -.07•0 •13 .t_14 LEA _4.3 iO_A |4•.S SSA •7.•

3G1 730.g _ 404.t THA SC_.73 EL| 150.3 8Lt 1_1D.4 ALF it.DE

|043



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE $EP 87 1070 FL|GHT TIN( 8Q.OO ARRIVAL DATE DEC Z£ 1970

N[LIOC(NTRIC CONIC DISTANCE 244.314
lb 14D.$S LAL -.00 LOL 3.47 VL 27.950 GAL -10.05 AZL 87.74 NCA 111.28 SNA 134.E0 ECC .2095E INC 2.£$D5 VI 2D.71S

IP 107.ll LAP 8.11 LOP 114,71 VP $l.4Tt GAP -3,81 AZP SO.It TAL 8t4.45 TAP 357.47 RCA lOl.ll AFO 142.20 V2 35.240

RC i7.41_ GL lt.4S GP -30.55 ZAL 150.S9 ZAP 57.18 [78 18.il ZA[ 144.08 IT[ 195.34 ZAC 70.9S ETC 259.79 CLP -50.92

PLAN[TOCENTRIC CONIC

C] 2S.310 tflRL 5.031DLA .13 RAL 212.4R RAD iSU.O VEL 12.111 PTH 2.17 VHP 4.587 DPA -49.47 RAP 231.05 ECC 1.4105

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ lONG INJ RT ARC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ • LONG

• O.OG 1 9 85 fiTS.41 -21.00 45.37 77.S5 109.45 1 47 20 1S75.5 -18.15 $7.85

• 0.00 15 9 tO 4911.G1 810.82 215.1_ 77.58 70.55 14 51 11 4511.5 17.95 2011.52

100.00 • 30 45 2011.88 -2_,11 25.85 77.22 110.84 5 4 22 1412.9 -19.10 18.12

100.00 14 30 $7 41NI.42 21.95 194.10 77.14 89.18 15 48 I 4049.4 18.90 IlHI.D1

110.00 5 59 12 1799.84 -25.10 8.04 75.88 114.01 4 R 11 1191.8 -21.84 .DO

110.00 15 38 45 445R.22 24.91 178.57 75,80 85.80 18 52 40 5858.2 21.45 169.15

DIFFT_ENTIAL CORRECTIOH8 MID-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

1_E .1000 TRA -.5919 TC3 .2049 BAU .2808 SGT 497.1 _ 814.O 845 512.2 ST t77.9 M 105.1 DD 64£.1
I_ -.014S _ -.21_1RC5 -.7415 FAU .091HI7 RRT -,041_ _ .IHI58 RTF -.05R1 CRT .4944 CR8 .101_ CDT -.7816

1.44R4 FRA -.75J_ FC5-5.0775 Blip P.,Z85 _ 955.1 R_3 -.0655 R15 .N55 LSA 676.D NSA 147.2 DDA 24.2

.1081111A .4754 BC3 .7707 FRP -909 $81 814.1 88_ 450.£ THA 99.57 EL1 187.2 [IJ 85.1ALF L'0.48

LAUNCH DATE 8_P 1_7 1570 FLIGHT TXN[ I_.00 ARRIVAL DATE DEC _4 1D70

N[LIOCENTR|C C.X3N1C

RL 141.05 LAL -.00
RP 1OT. 50 L.AP 2.25

RC •9.000 GL 15.71

Pt.ANETOCENTR 1C C_NIC

LNCH TIN[

RO.O0 1 I 55

90.00 13 19 42

1DO.DO t £5 54

100.00 14 40 I_
110.00 5 53 15

110.OO 15 47 15

DISTANCE _S0.8t7

I_ 5.47 VL 27.978 GAL -9.99 AZL 97.5£ NCA 114.48 SMA

117.1HI VP 38.495 GAP -5.21 AZP 91.03 TAb 221.29 TAP
GP -5R.55 ZAi. 150.29 ZAP 81.83 ET8 18.11ZAE 145.20 ETE

134.59 ECC .20751 INC 2.4749 Vl 2•.715

_41.1R RCA 108.51 ApO 1R2.28 V2 35.253
289.10 ZAC EHI.82 ETC 259.28 CLP -55.95

DLA 1.58 RAiL 212.79 RAID ISIMl.O V[L 12.108 PTH 2.17 VHP 4.448 DPA -SO.7G RAP 227.71 ECC 1.4146
L-I TIN[ INJ tAT INJ LGHG INJ RT A9¢ IN_ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ • LOHG

Ir512.35 -21.81 47.77 78._ 108.52 I 40 8 1712.5 -19.08 40.16

481_.59 19.90 211.51 77.51 69.45 14 40 55 4272.4 18.9_ L_DS.IO

2047.95 -1_.95 27.91 77.82 109.72 2 57 42 1447.9 -20.04 •0.51

4411.01 I1.01 191.71 77.05 68.25 15 57 17 4012.0 17.87 184.52
15_R.79 -t$.lM 10.05 78.55 115.09 4 5 45 1Ll_l.8 -22.59 2.50

4401.91_ L_.97 174.44 75.50 84.99 17 O 35 5901.9 _0.50 147.14
ORBIT D[T[RNINATION ACCURACY

ST 211.8 M 107.7 86 711.R

CRT .$304 CRS -.4556 CDT -.8540

LSA 735.8 148A 145.7 $SA _5.1

EL1 251.0 EL_ 55.0 ALF 24.58

OlFTEIU[NTIAL CaHI[CTIONI NIO-COURI_[ [XI[CUTION ACCURACY

T_ .S_lR _ -.4150 TC5 .1197 BAU .272_1 8GT S09.1 8C_ 110_.4 IG5 332.5
• O27_ lIRA -.L_l_n_ lC5 -.1151 FAU ,O9451 RRT .1409 _ .1_15 RTF .1854

IrD( 1.•O_9 IrRA -.71MI9 FCS-5._,,4RI BIke R478 880 1018;7 R_ .OL_S R15 .8901

I102 .141£ MA .5040 BC5 .991R FRP -980 861 881.7 _ 501.7 THA 85.15

LAUIKN DATE IEP 17 1970 FLIGHT TIN( SO.DO ARRIVAL DATE DEC £6 1670

HELIOCENTRIC CONIC DISTANCE 257.448

RL 149.65 LAL -.00 LOL 5.47 VL 27.6RI GAL "J.Jl AZL 07.50 NCA 117.70 GHA 134.52 ECC .205|1 INC 2.702R Vl 26.715

RP lO?.4R LAP |._• LOft 121.21 VP $$.507 GAP -t.15 AZP I1.28 TAL !t1.$1 TAP 344.52 RCA 106.92 APO 162.22 V2 35.255

RC 71.740 G_ 15.04 GP -54.Sl ZAL 14R.71 XAP E_.50 [78 15.41 ZAE 142.1R [TE 2RZ.TO ZAC 86.55 2TC 256.71 CLP -I1.11

PLAN[TOCENTRiC CONIC

C$ 85.112 _ |.DIS DLA t.I1 RAL 215.22 RAO 8588.0 VI[L 12.105 PTH 2.17 VHP 4._40 DPA -51.94 RAP £24.02 ECC 1.4155

LIRCH AZNTH iMCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIN( PO CDT TIN INJ 2 LAT INJ £ LONG

DO.O0 O 54 5 1550.41 -_.l_ 50.27 78.01 107.51 1 55 13 1750.4 -_).01 42.57

110.OO 13 N 41 4858.78 18.85 tO1.81 77.81 RI.S4 14 51 18 4282.D 15.•5 201.46

IOO.00 t ti M L_14.1t -25.7S _O.L_ 78.81 108.71 t 51 21 1484.1 -20.•7 L_.56

100.00 14 SO 93 4974.51 50.05 189.55 77.14 87.54 18 7 ? SO74.5 16.79 182.05

110.00 5 27 $8 1841.79 -L_.78 12.17 77.57 112.01 5 5R 40 1211.D -23.54 4.50

110.00 15 5R 21 4549.40 1_.9t 172._4 75.71 85.R7 17 9 10 37R•.4 1R.2• 155.14

DIFFERENTIAL C(]UU[CTION9 MID-_ Ev_CUT|ON ACCURACY ORBIT DETEiI_iINATION ACCURACY

TO( .1•17 11A -.4459 TC5 .0190 DAU .L_ll IGT 549.2 _ 952.11G3 _4R.O ST 257.7 M 141.8 •• 759.3

.OIL_ IIIIA -.2M_ RC5 -.IMIIO FAU .014M$0 RIIT .5_7 _ .IK)I5 RTF .5895 CRT .9656 CR5 -.7682 CST -.8778

FD( 1.7529 IrRA -.7245 FC$-5.5784 9IMP 2744 8M lO_Hl.1 _ .0_ R13 .•OR8 LDA •01.1 14SA 145.• $DA 24.0

ROE .1904 RIA .534• 0¢5 .IMl_O FIk• -1040 8_1 977.0 _ S0_.5 THA 74.82 EL1 2•2.2 EL2 55.4 ALF £8.55

LAUNCH DATE 8[P 27 1R70 FLIGHT TIN[ 99.00 ARRIVAL DATE DEC _6 1970

HELIOCENTRIC C_NIC DIITMRC[ _85.944

NIL 149.99 LAL -.00 i_ 3.47 VL _.001GAL -9.84 AZL 87.01 HCA 1_0.94 8NA 154.59 ECC .Lq)450 INC 2.944• Vl _R.7|S

lip 107.49 LAP 2.55 i..GP 11_1.45 VlP _41.511 GAP -2.07 AZP 91.5_ TAb L_I.R1 TAP _17.78 RCA 107.07 APO 112.11V_ 55._57
RC T_.RO_ GL 14.44 GP -SO.51 ZAb 149.17 ZAP 71958 [T8 10.SO ZN[ 140.79 [T[ 275.2• ZAC 84.45 ETC 259.01 CLP -44.59

P_AN[TOCENTNIC CONIC

C5 25.079 VHL 5.001 DLA 5.99 NAIL 215.79 RAiD I_lR.0 VI[L 12.10_ PTH 2.17 VHP 4.2?0 DPA -55.01 RAP 220.05 ECC 1.4127

LNO4 AZNTH iNCH TIN[ b-I TIN[ INJ LAT INJ _ INJ RT AI_ INJ AZMTH INJ TIN[ PO CRT TIN |NJ 2 bAT INJ 2 I._NG

DO.O0 0 4¢141 &_HIO.1R -1_.41 51.99 79.1NI 108.41 1 tl 52 1750.2 -_0.95 4S.1£

90.00 15 42 $7 4798.38 17.91 L_M.28 77.90 17.99 15 2 SO 4199.4 14.73 1119.05

1OO.OO R t 51 2121.91 -_4.55 52.91 79.50 107.82 2 45 15 1521.• -21.•1 25.O1

100.00 15 £ • 4|Sl.N 19.01 IN.SO 77,41 84.49 18 17 4_ _H555.9 15.67 179.75

110.00 _99 17 IlItVJ.L_ -17.11 14.41 79.40 111.1)0 3 55 52 1_95.£ -_4.51 6.61

110.00 1R 9 12 4555.51 21.95 170.23 75.95 85.11 17 18 28 5755.5 16.16 145.15

DIFFI]U[NTIM. CGNll, CTi_Nll NID-COURli[ [X[CUTION ACCURACY CRB|T DI[TLrltNIIqATIO_ ACCURACY

T1D( .1341 TIL4 -,4_1 TC5 -.1011 BAU .51R8 8GT 084.1 _ 1015.7 165 559.8 8T 515.7 SR 194.0 DS 809.6

RD( .1441 lllL4 -.L_O RC5 -.9_95 FAU .OIHM5 RRT .9101W .R_ RTF .5471 CRT .I5909 CR8 -.9048 CST -.9049

FIDE 1.11010 FIIA -.771M FC5-5.45_1 |5P 21N15 _ 1190.5 I_ .0171 R15 .9210 I_A RT9.O NDA 145.1 IDA 22.4

BO_ .1755 BRA .see• Bc5 .1447 FRP -1055 DGt 1078.8 _82 501.2 THA 47.11 ELi 570.9 EL2 22.4 ALF 31.73

1846



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUN(H DATE 8(P ET SlTO FLIGHT TIN( 94,00 ALIRIVAL DATE DEC 30 1170

N(LiOCENTIlC CONIC

Itt Sill.IS LJU. -.00

lip tOT.ill _.AP •.ill
leC YI.OIT _L. 1Y.ll$

Pt.A._TOCENT£ 1C CONIC
c5 lll.OIH) VHL 1.010

LNCH AZN114 LNCN TINE

90.00 0 39 t$
90,00 13 93 IS

100,00 • $ 10

100.00 19 14 18
110.00 $ 17 4

110.00 Ill Ill 94

DISTANCE t?0.448

LQL $.47 VL 11.004 6AL -ll.73 AZL LLG.80 NCA 124.19 SMA 154.41 ECC .ZD3E4 |NC $.•OSll Vl •9.711
LOP lIT,TO VP 38,918 GAP -I,S4 AZP 91,80 TAL IL_J,TO TAP $$0,88 •CA 107,£S APO 1ill,liT V£ $S,£SO

GP -N,47 ZAL 14D,011 ZAP Tl,09 ET8 7,37 ZAE 131l,OJ ETE tfO,O3 ZAC LLZ,£$ ETC •ST,4t CLP -7£.11

DLA S.|3 RAL |14.47 RkD ti|D11.O VEL 11.103 PTH 2.17 VHP 4.•3Q DPA -§S,94 RAP 215.83 ECC 1.4191

L-I TIN( |NJ LAT |NJ LCNG INJ RT AIC INJ AZNTH INJ TIN( PO CST TIN INJ E bAT INJ E LONG

1431.11 -14.1ll 53.T5 01.15 lOS.Ill 1 Ill S4 tll3•.t -11.87 4T.LLS

4730,73 16,81 t03jTT 78,97 a11,87 19 14 31 4190,7 13,$4 194,97

tiit.M -81.34 3S.Sl 10.79 104.40 £ 3ll 1£ 151lS.ll -I_.13 ZT.40

441111.19 lT.ll_ le4.SO 77.34 ll5.111 Ill L_J 14 _IIN_.S 14.48 ITT.3ll

111DO,LLl -Im.45 111.R_ 79.15 109.30 3 411 14 1330.1 -E3.4LL 1.8l
4300.)1 10.8§ 111.11 76.34 I£.£ll 17 211 34 3?00.5 lll.llll 141.1•

DI_IAL _CTIM N|D-COUP.8£ EXECUTION ACCURACY OR111T DE_INATI_ ACCURACY
11X .ll04ll TliA -._07 TC3 0.98L_ BAU .S441 8GT 1_7.3 8CAt 10M.3 8G$ 397.ll liT _HD£.E M £Sl.ll I_ 84£.9

.llilll llA -.•ill liCl-I.O001 FAU .10000 lIT .ll433 Ill r .3_lSO RTF .117ll7 CRT .9938 CRLL -.0310 CIT -.ll930

FOE 1.1101 FllA -.7371 FCS-3.4TTO lllP 34111 8GI 1304.8 _ .111_ RS3 .9334 LSA ll3£.7 NIA S_HI.LL lISA •1 .i

ROE ._144 Ilia .$910 _ l.OeS4 Flip -1114 831 lL_)$.O _ S00.11 THA 41.t• EL1 4ll5.4 EL2 P_.II ALF $le.ll3

LAUNCH DATE 8£P •7 1970

14EL IOCIMlrliIC CONIC

RL 141l.l_J LAL -.00

NP 101.48 LAP 1.77
TIC 78.1tl GL 19.30

PLiaG_ i C CONIC

C3 19.170 _4L D.OS11

AZMTH L./#CH TIN(
tl0.00 O 31 $S

90.00 14 II 19

1DO.D0 I 14 IS

1DO.D0 SS £7

110.00 3 11 9g

110.OO 111 19 14

DI_IAL CCRillRCT|M

NDE ,NIl NU -.t•_

FOE •,0941 FRA -,O954

llO( .4147 MA ._qVJ

FLIGHT TIN( 91,00 M_iVAL DATE JAN 1 1ll73

D ILLTANC( 2711.1100

3.47 VII. _7.Dlll GAL -LL.¢H_ AZL lli.l£ HCA 1£7.43 SNA 134.57 ECC .•0Zll 114(: 3.483ll Vl 19.715

LiP 130,93 VP 311,5111 GAP -1,OR AZP 1_,19 TAil. _,47 TAP 353,90 RCA 107,38 APO 161.77 V• 55.•5ll

6411 -40,39 ZAL 141,97 ZAP 10,15 LrT$ 4,03 ZAE 137,05 ETE Ell4,07 ZAC 10,134 ETC •SiR,Tie CLP -T7,llll

OLA 11,4_ _ 915,19 RAID 95OO,D N(L l•,106 PTH 9,IT VHP 4,937 DPA -54.7§ RAP •11.54 [CC 1.4144
L-I TIME INJ LAT

1477,11 -84,95

4_07,£7 13,95

1104,17 -19,13

4433,M 111,74

IN.47 -19._0

4114.0_ 111.19

TCS -.3STIR IMU .370S

RCS-S.0404 F_U .O1933

FCS-3.41111 11•P 371_
K3 S.IOO5 Flip -110_

INJ LONG INJ RT AIC INJ AZI4TH INJ TINE PO CST TIN INJ • LAT INJ le I.GNG

39-95 N,55 10_.84 1 13 1• |877.t -•£.ll1 50.1_

191.07 ?ll.O_ 95.0ll 15 97 411 4107.3 1•.•7 11t4".01

911.45 11_.91 105.05 £ 33 10 1104.7 -•3.ill $0.4•

lll£.oo 711.51 ti.117 Ill 41 48 911§5.1 13.£• 174.91
11t.44 31.14 108.41 3 44 4• 134MI.5 -19.50 11.37

135.M T3.M 61.411 17 39 31 _J114.0 15.75 1Sll.OO

NID-COtS_E E)nrcuTION ACCURACY DIGIT D(TI_IIINATION ACCURACY

95T 3410.7 8CAI 1134.3 8G5 397.ll liT 481.11 SR 3111.5 llll 1_2.•

RRT ,_Jii RRIr ,Ikl_J RTI r ,71150 CRT ,99L_ CRD -,9754 CIT -.11300
8CAI |493.9 _ .131t Rl3 .IM04 LSA 1044.4 NSA 151.1; liSA _O.l

951 1334.3 _ 495,9 THA SS,4• ELl 573,5 ELle 35.0 ALF 35.••

LAUNCH DATE I_P •T 1170

N(L IoCIrNTII IC CONIC

Tel 14li.ll$ LAL - .DO

RP lO?.4ll LAP •.lit

IK OO.$0Y K tI.IA

PLAI_ TOC_IITII I C CQ041C

C3 •3.335 K 9.033

LNCN AZNTH tNCN TINE

90.DO O 14 10

90.00 14 84 31

1DO.DO I ill L_

1DO.DO 1S 4• 4

110.OO 3 II 37

110.OO III il tl

FLIGHT TIN( ll8.00 ARRIVAL DATE JAN $ 1171

DISTANCE •85,310

LOt. 3,47 VL 97,95ll GAL -ll,53 AZL 0t,91 NCA 150,66 M4A 134,50 [CC .•0110

LOP I34,•0 VP 38,508 GAP -,S5 AZP ti,47 TAil ••ll,15 TAP 356,8• RCA 107.4S

GP -4•,•ll ZA_ 145,71 ZAP llS,O_ ETJ ,SO ZAE 134.D1 ET( •_J,48 ZAC ST,LL•

INC 3.Tilll Vl ll.ll|

All{) 1|1.51 V• 3$.•51

ETC 9ill.DO CLP -83.•1

DLA ll.19 RAL •Ill.•3 RAD 3595,0 VEL 1•.119 PTH •.17 Vt4p 4,973DPA -$S,4ll

L-I TIN( lNJ LAT INJ _ INJ RT AIC INJ AZNTH INJ TIN( PO CIT TIN

• 519.11 -•S.Tl Ill.IS 14.1ll 10•,30 1 • 13 illtl.1

4061,44 14,5i IN,39 7ll.ll• 1_,39 13 4• 19 40lll,i

3851.11 -811.ll1 41.11 iTS.ill 103.S9 9 •4 57 1lS1.1

4411.95 1§.47 179.41 7ll.$7 14.10 Ill iS 35 3111.7

8009.$4 -$0.15 L_.33 1t8.95 lOG.IT3 5 40 7 1409.5

411t.01 111.44 1WI.70 77.YS 10.95 17 51 4ll _ll_i.O

RAP •D7.94 ECC l.ilTO

INJ • LAT INJ • LONG

-•3.TS $4.0ll

lO.llO 191.34

-•4.Tll 53.9•

ll,llll 17•.48

-•T,S3 14.11e

14.5ll Ill.it
OlFFEN[NTIAI. CX)RN[CTIGNI

TIDE .ill38 111A -._011 TC3 -.4Rill BAU .4014

• 3171 IIIU -.•710 K3-I.O_LLS FAU .09751

FDE t.144_ _ -._4111 FC_-3,3_ _JP 4N

llO( .$700 IIK .IT!HI4 BC3 1.183LL FSP -1184

NID-COU88( ELOCUTION ACCURACY

95T 1013.0 ICdl 11115.11 IG3 344.1

RRT .1_11 W .l_Jl9 RTF .ll_37

SG8 1159,11 R_ ,lilt R13 .9475

8G1 1471.1 _ 495.1 THA SO.M

(_111T D_TERMINATION ACCURACY

ST Sllll,l JR 374,3 I_J 905.1

(lIT .Jgt4 C£11 -.Hll ClT -.H97

LIA 1194.0 il41A 155.0 I&A 15.1

EL1 EHIG.O EI_ 38.0 ALF 9•.9ll

LAUNCH DATE DEP •? 1970 FLIGHT TIN( IOO.OO ARRIVAL DATE JAN 5 1ll71

NELIOCI[NTNIC CONIC

RL 1411.95 LAL -.DO
liP 107.41 LAP •.ll7

RC M.TS_ GL 19.10

PLAI_TOCEN'TIIIC CONIC

C3 83.S_7 VHL 5.C_JO

AZNTH INCH T|N(

90.00 0 13 55

90.DO 14 41 94

SOD.DO 1 4• •

SOD.DO 13 11 II
110.00 3 1 II

110.OO III 33 _l

Ol IT/diCE 111. TtO
LOt. 3.47 VI. 97.ll74 GAl. -t.41 AZL 15.11 HCA 133._0 _I4A 134.9ll ECC .10017

LOP 137,49 VP 39,4N GAP -,IN AZP 1_,811 TA_ L_5,73 TAP 359,33 RCA 107,48

GP -44,11 ZAL 144,fl ZAP t9,11 LrTI 3_J,79 ZAE 139,37 [TE 953,35 ZAC 55,81

DI.A LI.71DRAL 917.39 IL40 33411.0 VI_ lt.lL_ PTH £.17 VHP 4.3441 DPA -511.1•

L-I TIME INJ LAT INJ I.GNG INJ 9T Al_ INJ AZ!4114 INJ TIME PO C11T TIN

1371;,t4 -19.43 95.95 95,19 100.54 0 5ll 55 lllTll.ll

Dill.diD 11.t4 195.41 II.OI IkI.SI 15 $11 19 4019.5

I_lOl.lll -•7,95 45,19 115.35 101,77 9 !0_4 170_,9

4345.d4 14.01 171,00 95,4ll 113,35 17 10 53 9TI5,S
9054.114 -31.OO 95.57 114.ll4 105.1ll 3 35 _3 1454.1

4_ll3.71 17.01 131.37 7ll,lO 39.93 Ill S 17 3585.ll
DI_NTIAL _CTIM

TIDE .99311 TRA -.LLI11G TC3 -.•1t1 IAU .4119

LeDE .3107 IRA -.1411LRC$-I.OOi3 FAU .OglI5

FOE •.1ll_9 FRA -.5_HN; FC3-3.1_1.9 ImP 4404

DO( ,_D49 NA ,1119 KS 1.15311 FlIP -lOSll

NID-COIJill_ Lr)nrcuTION ACCURACY

8iT llll,t Ilil 1911.ll •G3 359.4

IWT .ILl113 IIF .11e_4 RTF .1101

1113.0 _ .1577 1113 .LIDOS
LLGS 1310.tl IG_ 495.ll THA 45.110

114(: 4.1•4li Vl 19.711

APO 1111,•8.V• 31,•97
ETC •S$,le7 CLP -88,74

IIAP _09,01 ECC 1,4•11

INJ Z LAT INJ • L_04G

-_4,71 57.74

ll,41 184,5•

-•S.77 37.00

10.3ll 111.14

-•ll.llO 17.1li

II.IHI IS4.11

ORBIT D(TI£•MINATION ACCURACY
iT 701.ll M 440,5 18 l137.ll

C_T .1911 CR• -._L_ CIT -.ll711

LSA 1_41.4 _lA 131,S LLLLA 17.•
ELI ll39.1 EL! 4ll.li ALF 51.7•

1847



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE IEP ET 1970

14ELIOC(NTR| C CONIC

RL 142.•S LAL -.00

lip 107.42 LAP 3.Ol

RC 14.215 GL tS.l$

PLAN[TOCENTR ! C CONIC

C3 15.271 VHL 5.09t

LNCH AZNTH LNCH TIME

90.00 O $ SO

90.00 IS O 24

100.00 1 33 54

100.00 IS 11 $

110.00 t IS 11

110.00 17 11 15

FLIGMT TIN( 102.00 ARRIVAL DATE JAN 7 lITl

DISTANCE t••.0t7

LOL $.47 VL 17.•54 ;AL -9.$5 AZL IS.SO HCA 117.14 SMA 134.23 [CC .19931 INC 4.4••7 VJ t9.118

LOP 140.70 VP $11.420 GAP .32 AZP •S.SO TAL EZ§,EE TAP E.32 RCA 107.47 APO 110.•• VE 35.259

GP -4S.•S ZAL 142.80 ZAP •E.•D ET$ 3It.iS Z*( 11•.77 ETE 24•.•7 ZAC 53.71 ETC 294.59 CLP -94.18

DLA 11-42 RAL 212.55 RAD 8SU.l V[L IE.13• PTH 2.18 VHP 4.45• DPA *§4.77 RAP 128.•• [CC 1.4274

L-I TIN[ INJ LAT INJ LONG INJ RT A$C |NJ AZRTH INJ TIM[ PO CIT TIN INJ E LAT INJ Z LONG
tMO.ll -Z7.11 70.2• ••.3• ••.50 O SO SO IO4O.t -E5.42 41.10

4Sl•.•S 11.3T i•t.13 •E.4• 23.•• 18 1• ET 3•5•.• T.77 Ill.SO

tHS•.t4 -t•.4O 4t.37 88.14 9•.74 2 15 11 175•.2 -21.76 40.95

4315.80 12.54 174.I0 21.•• I2.M 17 E? S• 3715.8 4.72 117.05
tiM.I• -31.•3 _•.t5 17,34 103.1• 3 30 1• 1S04.• -29.7D Z0.49

414t.21 19.90 Ill.•3 10.12 S•.l• 12 _) 12 354£.• li.4O 142.$4

DIFFlmlrNT I Ab CORI_CT lONll

102 .7t33 TRA -.2713 TC3 -.7871 BAU .4125

.41_7 lIRA -.2123 RCH-i.0941 FAU .01850

FD[ t.1829 IrRA *.4t99 FCH-2.•SOO BlIP 5212

I01 .8413 BIA .7071 BC3 1.33Rt Irlke -IOQS

MIO-C_NII_ EX[CUTICN ACCURACY ORBIT DETERNINATION ACCUIIACY

8GT 1_0.7 _ SP.4t.I 8G5 338.5 •T 845.• IW 490.1 IS 947.3

RRT .ISlMI W .9410 RTI r .1174 CRT .••17 CR• -.l_ll C•T -.2777

SG8 1842.9 R13 .ills R13 .9591 L•A 1954.1 I_A 193.£ ••A 1•.2

IGl 1771.3 _ 491.0 THA 41.•• EL1 971.0 EL2 54.• ALF 2•.9•

LAUNCH DATE Id[P _7 1•70 FLIGHT TIN( 104.00

HELIOCENTRIC C(_IC

9L 14l.IS LAL -.00
RP 107 • SO LAP 3.14

IK •?.14! k 2T.M

PLANETOCEN1111C CONIC

CS I_.t£1 VHL 5.151

LN(M AZNTH iNCH TIN(

90.00 L_ 5£ 39

S0.00 1S Zi St

100.00 I 14 92
100.00 11 _1 14

110.00 R 411 41

110.00 17 81 14

ARRIVAL DATE JAN • 1971

DI•TANCE 302.325

L_ 3.47 VL R7.tL_9 GAL -•.23 AZL •t.O1 HCA 140.32 GHA 134.04 ECC .19851 INC 4.9231 Vl 211.715

_P 143.95 VII _.459 GAP .H3 AZP 23.10 TAL 224,23 TAP S.O0 RCA 107.45 APO 140.00 V2 35.253

GP -47.13 ZAL 140.71 ZAP 94.27 ET• 348.8t ZA[ 127.05 ETE _4.45 ZAC 51.90 ETC 253.76 CLP *11.37

DLA 13.22 RAL 219.25 RAD IS•.1 V[L 12.11_ PTH 2.18 VHP 4.•04 DPA -97.47 RAP 194.80

L-I TIN[ INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIN( PO C•T TIN INJ £ LAT
2TOl.Sl -27.70 75.1• 91.01 94.11 Z4 37 42 2100.• -I_.tT

45OI.7• •.12 181.14 IM.ES •3.24 11 34 53 _101.l S.•S

2423.88 -Lbll.04 S4.04 •0.•3 27,35 2 S 15 1823.• -27.73
4111.17 10.83 t?0,94 •3.•2 11.•7 17 47 II 3111.T •.•9

21•1.90 -32.64 33.42 90.17 100.78 3 24 43 ll•l.• -30.81

4014.71 13.27 lSl._l I1.77 tH.48 12 37 13 3494.7 •.70

DI_TIAL CCIIIECTIN

TO[ .870• TMA -.7001 TCH *.1T44 BAU .4•25

II102 .48_1 mRA -.1130 RCH-S.OTlt FAU .OIIHO

FOE 2.1•37 RIA -.3M FCH-2.•440 Bl_ I 3702

BDE .1999 BMA .TIN IIC3 1.3888 FIP -1014

MID-COURSE EvlrCUTIGN ACCURACY

8IT 1145.7 I_R 129£.l •G3 312.1

RRT .1728 W .9143 RTF .904•

l•ll.5 R23 .1735 Rl3 .•§74

8G1 1222.2 IG2 490.1 THA 32.12

ECC 1.4344

INJ 2 LONG

14.70

11_.22

45.81

144.00

_A.74

142.14

ORBIT DETERNINATION ACCURACY

ST 9_O.O M 542.9 •S 940.4

CRT .8814 CR• -.9976 C•T -.liED

L•A 1421.0 N_A 132.7 SSA 14.7

ELI 1134.4 ELl 42.• ALF 2•.43

LAUNCN DATE IEP 27 1970

N(LIOCENTRIC CONIC

RL 142.•S LAL -.00

RP tOY.St LAP 3.81

RC Sl.900 1¢ t•.7•

PLAN[TOCENT_IC CONIC

() I7.SI! K S.817

_CH AZNTH LN(H TIN(

00.00 23 40 41

00.00 19 41 I_

100.00 I 14 80

100.00 l• 59 14

110.00 2 41 19
110.00 1T 4• 1

FLIGHT TIN( 104.00 ARRIVAL DATE JAN 11 1271

LOI. 3.47 VL I7o•Ol GAL

LOP 147.10 VP 3•,43• GAP

iF -A•.TI Z/_ ll•,|• ZAP

DISTANCE 308.8•3

-•.10 AZL 14.S• HCA 143.•1 INA 133.83 ECC .1•78• INC 5.40•$ Vl 2•.715

l.ll AZP •4.31 TAL 123.•1 TAP 7.Sl RCA lOT.IS APO 190.31 V2 39.£49

H.14 [Ti _44,•• ZA[ 124,21 [TE 240.49 ZAC 49.43 £TC 292.29 CLP-104.4O

DLA 19.32 RAIL, !m1.93 RAO 1194.1 V_L 11.1_4 PTH 2.1• VHP 4.901 DPA -98.24 RAP 1130.7• ECC 1.44•7

L-I TIM( INJ LAT IHJ _ INJ RT AIC INJ AZNTH INJ TIN( PO ¢iT TIN INJ 2 LAT INJ £ LONG

2721.•4 -E•.14 90.1_ _4.0t •l,Et 24 27 I 2127.7 -27.40 7£.$4
4437._ 7.22 l•§._O 84.47 22.25 17 O 23 3•57.4 $.lO 178,90

14•1.54 -L_.S2 5•.53 •5.•7 24.52 1 59 5• 1•••.4 -28.t4 SO.IS

4101.•• 1.19 117.11 89.78 •1.34 11 • 24 3401.9 5.00 110.41

ttll.91 -33.3l 31,41 13,4• iT.II 3 ll li 1121.9 -31.90 19.48
4041.50 12.17 lt3,tl 13.13 tT.ll II tl 27 344•.9 7,13 147.19

DI_NTIAL CCRR[CTIQN•

TOE 1.0409 1MA -.7iN TC3 -.•731BAU .5107

RO_ .$377 lIRA -.I_IM RC3-1.G415 FAU .OTSlt

FO( 1.1311 IrRA -.Ills FCH-t.SlSS lip IIM

1.1711 I_A .73ET It3 1.42t3 Flip -144

LAUNCH DATE I_[P IT 1970

_EL IOCENT_! C C_14 ! C

RL 149.99 LAL -.00

IP 107.92 LAP 3.11

IE 91.778 6_ 32.413

PI.AI_TOCENTN I C C_NIC

¢3 88.44O _DL 9.Ul
LJ404 AZNTH INCH TIN(

90.00 83 88 I0

• 0.00 16 91 II

100.00 i I 41

100.00 17 94 1•

ilO.O0 2 31 14

110.00 11 11 I

O! FTI]WJ_ I dd. C_IIICTi_NI

TO[ 1.1414 TIA -._14 TCH-I.I_40 llAU .$44£

• OE .1t47 BIA -.Oell N¢3 -.1771 FAU .OLIN

FD[ 1.0104 IrRA -.99_0 fC_-I._141 t ISll

liO( 1.3774 NA .7310 1¢3 9.4_03 Flip -IM!

NID-_IM[ EXECUTION ACCURACT CMIlT DETERNINATION ACCURACY

8IT 1739.8 ll_ l_kl.t 889 _.1 ST 1147.3 M 91£.2 18 970.4

RRT .lll_ _ .14t7 flTF .•ll• CRT .9909 CR8 -.•tl9 CIT -.till

8GI 2131.1R13 .1838 R13 .2507 LSA 1623.9 NSA 133.2 ••A 13.1

8G1 _079.1Ve_ 41K).O THA 34.•2 ELI 1307.0 ELl 71.2 ALF 21.77

FLIGHT TIN[ 101.00 ARRIVAL DATE JAN 13 1971

DIITAIk_ 314.•4_

3.4T VL 27.14H) GAL -I.N AZL 84.03 HCA |41.•4 GHA 133.99 ECC .127L_) INC 5.9744 VI 211.719

LOP lSO.4• VII 341.401P GAP l.tl _ •$.Oi TAL L_3.21 TAP lO.Ot RCA 107.29 APO 199.94 V2 33.249
GP -S$.2t) ZAL l_l.|l ZAP t01.74 [TI _10,33 _ 121.21 [TE Lr17.1_ ZAC 47.15 [TC 2S£.OG CLP-IO9.ES

17.IT I_L 111.31 I_0 IIII,1V[L 12.£41PTH 1.10 t14P 5.049 DPA -IS.l• RAP 190.13 ECC 1.4114
L-I TIN[ INJ LAT INJ _ INJ RT AK INJ AZNTH lNJ TIN[ PO ClY TIN INJ 2 LAT INJ ! L_NG

I_lS.Ol -ligHt 87.7l 97.94 19.84 _4 14 11 1181.1 -2•.04 79.10

lll_4.1_l I.Hl 111,17 11.24 12.|! 17 27 17 37•4.2 1.15 174.$1

8943.71 -L_l.l? 94.01 IT.IS 91.12 I 44 47 1881.8 -_9.40 97.24

4|14.71 8.18 ll_.SS 11.49 90.1K) 11 39 14 3S34.1 2.74 154.91

IlOl.II -33.11 44.11 17,41 IM,SS 3 10 41 1701.9 -32.91 39.13

Ml.37 i0,1l 150.17 94.39 17.11 1l ll 37 3_11.4 1.71 144._

NID-QXmI_ Ev_CUTION ACCURACY NIT DETERNXNATION ACCURACY

IGT ltlt.l _ 1111.4 IG3 2?0.3 IT 13§T.1 M 640.0 S8 110.2

NIT .I_N_ NNF .!_81 Rll r .1_47 CRT ,llOl OR• -.1t301 C•T -.•174

I_l _71.3 _ ,1131 Rl3 ,•l•O LIA 1727.1 14_A 131.9 8•A 11.3

I_l _•.0 1_2 4H.l THA 31.1• EL1 14••.3 ELI •1.1ALF 19.11

184•



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OAT[ W[P tY 1870

14[LIOC(NTOIC CQNIC

RL tSi.OS LAL -.00

liSP IOT.SI LAP $.)1

RC SS.OX GL $$.48

II_.AM[TO¢IrNTN I C CONIC

C3 _D.DSl VNL 5.481

L.NCN AZl¢I'N LNCN TINE

1)O.O0 25 T 45

90.00 I@ 49 $1

tOO.OO 0 41 $1

100.00 17 N l•

110.00 • 11 _1

SIO.O0 18 )9 •

FL1644T TIM( 110.00 ARRIVAL D&T[ JAN 11 1971

DISTANCE 525.Z01

LOt* S.47 VL t7.8SS GAb -8.U AZL 85.$| HCA SSO.OI ImA lSS.S$ [CC .19Set IN¢ I.Mt0 vl _.TIS

LOP 191.71 VP 5•.379 GAP Z.04 AZP 1|.77 TAL Ztf.40 TAP 1£.41 RCA 107.11 APO 119.$4 v£ 51.£40

GP -$4.21ZAL 133.47 ZAP 103.74 [T| 13S.?S ZAE 1|8.97 EYE 814.0S ZAC 44.SO (YC 811.01 CLP-111.OS

DLA tO.O$ RAL I_S.$4 RAD S$•0.8 VI[L It.SO? PTH 8.12 W4P S.148 SPA -IO.OS SAP I01.18 ECC 1.4058

L-I TIN[ INJ LAT IMJ lONG INJ MT AOC lNJ AZMTH INJ TIN( P• COT TIN INJ 8 LAT INJ ! LONG
11HI4.48 89 Ot IHr,.l_ 101.T, SS.Tt 81 ST ST I_IIM.S 88 St 87 SO- %
4870.71 8.$8 176.S? 1_.77 91.79 18 I 10 3•79.7 -1.11 169.74

1610.71 -L_I.YS 11.91 101.11 87.08 I 304Z 2010.7 -L_I.OS iS.01

40ST.YS 4.10 IS0.1_• 91.,S _D.S• 19 5 SO 3457.7 .13 1S£.TS
E_lO.•il -$4.18 $1.19 109.0] S0.45 S I SO 17,1.0 -S$.74 41.9S

_Ht$0.1S 7.14 147.1Nt IHI.MO S•._ lS 44 $8 SSSO.£ S.4S 141.0£

DIFYI[N[NTikL CCIUt[CTIONJ NID-COUm_ (_rCUTIGN ACCUMACY GIUIIT D(TIEININATION ACCURACY

T0E 1.47_J TMA -.7R711 TCS-t.OIN_O BAU .9718 8ST 8111.0 IWJ |I_0.S 8GS 2dS.4 ST 1558.0 mR 006.S O8 O71.9

OnE .SOTS RRA -.OL_J RCS.-.gOIH) FAU .OSSSt ROT .SIX IIIIF .l_lk8 RTF .81£S COT .ION COS -._Hle COT -.18N

F1E I.OOe_ FltA -.07_• FCS-1.71_2 •IMP 7190 _ ZSZ•.I _ .8ORS RIS .8•05 LSA 194,.1 _ IS§.$ I_A 10.0

I_ S.eOJNI lIRA .7877 BCS 1.4f'14 IrMP -7,S 8GO _78.1 _ 4M.S TNA _.OS EL• 1181.1 _LJ _B.£ ALF o'S.S0

LAUNC_ DATE IM[P £7 1970 FLIGHT TIN[ 118.00

14F_ IOCIL_I_ IC C_NIC

RL 140.H LA_ -.00

81_ IOY.SS UMP S.SS

RC SO.IX _ $0.80

PLA/_TQCJEMT_ I C COMIC

¢S 98.441 _48 9.8O7

LJeC_ /G_NTH LMCH TIRE

80.00 mp 48 $1

• 0.00 17 SS S_

SO0.O0 0 8A S_

SOS.0• 10 SY 4t

ItO.N t i I_

110.00 iS 11 •

DI_IA_ _T|ON_

TOE 1.Y•_O TIL4 -._0_1 TC_-I.0•TS IkMJ .SlH_O

.4400 NNA .0441 _ -.8104 F_U .0SOS•

FOE 1.1_O0 _ .Oll4 FCS-S.NS• lllP 7t_8

I0_ 1.•871 I_A ._DOS KS 1._1 FP -11_

ARRIVAL DATE JAN 17 1971

DIITAN_ 5_7.411

S.47 Vi. L_r._el_ _ -•.¢H; AZIL. Im.|S NCA 15S.8• 8414A 1S$.0S [CC .114_i

IS•.1_ VP _M;.$47 GAP 8.41 AZIP IN;.481 TAL L_I.§ p TAP 14.80 RCA 104.17
GP -S,.•O ZAL |SO.41 ZAP 105.10 LrT• 5_O.N _ 114.91 [11[ L_J1.07 ZAC 41.18

1_.8OIL4L 1_7.ee 8L_D MS•e.S _L 18.403 PTI4 8.84 _4P S.?e• DPA
Lol 111_ INJ LAT INJ _ INJ RT AM(; INJ AZI_IrH 1NJ TIME

SS_M;.50 -I_.OS 1M._HI IM.4S SO.S5 _J $4 49

4STI.00 -.11 ITO.48 ST.S• •t._ 10 41 •

I_O.l_J -18.•1 1_t.59 IM._1 I_.OS I 11 5S

_._1 .99 194._ 10._1 _O,1£ 1• 41 54

_4•e.80 -S_.I_ 9S._1_ 107.4£ 05.58 £ 4940

_MJ_I.S0 9.87 141._4 85.71 SO.I• 80 15 _D

NI_Ev_CUTION ACCURACY

I_T I_JO_.SI_N 1110.0 1165 114.0
.INI_IIMF .llO_ RTI r .9S77

Oil _J_.51M_ ._114 R11 .IMO_
SOS 8S_S.5 _ 48e.5 THA IM.T•

INC 7.4890 Vl IN;.TIS

APO IS9.94 V£ SS.811

ETC _.49.1_ CLP-SI•.$O

-•1.49 RAP 177.87 ECC 1.S_4_

C.ST TIN INJ • LAY INJ E LONG
_.S -87.87 OT.OT

$579.6 -4._1 UIS.8S

82L_.9 -L_9.Ti Y4.80

18J•.£ -34.17 SO.£8

S_J1.1 .70 IS7.41

GmJIT DETI_tNINATION ACCURACY

8T 170_.4 M tMl$.S 89 IM•.S

CRY .,1t84 C:R8 -.01H)Y CS1 -.Hit

LSA £1_J.S J_A 117.8 $8A 8.5

[81 1•10.0 (L_ 87.5 ALF _0.84

LAUNCN OATE IM[P 87 1970 FLIGHT TIN[ J14.00

_b IQCIrNTIt IC CONIC

eL 148.01 t.AL. -.QO

RP IO7.ST LAP $.ST

I_ SO. 8_4 64. 48.40

Iq.AI_TOCI_TR ! C CONIC

CS $S.MMI t_L S.UO0

LNC_ AZNTH LNCN TIN[

• 0.00 t_ 8 _0

80.00 1• $4 44

tO0.O0 I_l SO 15

SO0.O0 10 _ S1

110.00 I 49 $4

ttO.O0 tO SO ST

OI_TIAL _CTIM

t.1811 _ -.M•_J TC_-I.05_J BAU .S044

• YSI_ lIRA .IS_• IICS -.¢M_Y FAU .04_J8

FO_ 1.0440 IqtA .10_$ FCS-I.0_J W 8000

90( t.L_OO IRA .•?_7 •¢S 1.8590 Flip -4100

ARRIVAL DATE JAM 19 1971

DISTANCE $S$.510

LQI. $.47 ¥L 87.7§7 GAL -8.50 AZL $1.5| NCA 159.50 IMSA 118.71 [CC ._I)$55 INC S.4909 Vl _9.715

LOP 110.80 VP $0.$18 GAP 8.77 AZP 97.7• TAL 880.57 TAP 17.07 RCA 108.79 APO 118.?1 V8 $5.££9

CelP -SS.TS ZAL lOS.ST ZAP 10S.0_ [TS I|9.55 ZAI[ 111.41 IT( 889.0_ ZAC 38.95 [TC _49._8 CLP-1£$.£1

LAUNCH DATE I_P t? 1970

• - . . .DLA 8$.01 SAL 810.$4 RAO St••.4 VI[L S|.S4S PTH £.87 W4P S £81 SPA 98 83 RAP 171 4£ 8CC I $9_4

L-1 TIME INJ LAT IMJ L.OMG lNJ fit AMC IMJ AZMTH INJ TIN[ I_) CAT TIN |NJ 8 LAY INJ • L_

$S_I.M *_5.85 ISO.M 111.85 74.£7 £8 SI 17 87_9.7 -8S.71 llf._f

408_.78 -5.S8 1W_.$2 10_.?S _._ID 19 41 50 S,481.8 -8._0 ItS.ST
- .L_MW.75 *_1•7. 9_.e• 11_.07 7•.ST _4 40 T _.SD8.9 88 _4 9T.:S

$4141.,4 -S.O? 147._J I_.SS SO.81 _D SS ST $14S.9 °T.00 141.09

L_lO.tY -5_.75 SO.IT 115._ ?•.IM_ 8 S$ 45 L_OSO.7 -$3.84 llO.It

SllIO.T9 8.1_ I_H;.4S •e.oe 5s.oe _o 55 57 SSI_D.8 -_.81 133._3

NID-¢OIJI_LrX[CUTIOlt ACCUMACT OM, IT D[TF.IU41NATION ACCURACY

MT _4_.7 8GO lO_J.t IM;S 105.7 ST _O57.4 M 188.3 $A 997.z

MMT .•4_4111_ .1_10 RW ._4_ CNT .B841CRS -.1819 CIT -.1825

M 8711.,It1_1 .1_04 I_S .SO11 LSA 8347.8 I_A 141.7 SSA 7.1
891 _4.0 N _O_.S TNA _1.28 ELI 1145.9 [88 lOT.5 ALF 1A.$Z

_1QC83_11C C_NIC

I_ 140.•S hAL -._O

OP lOT.S, LAP S._J

RC IO0.OTO $4. 4•.$4

PUd_TOCONTN I ¢ COMIC

CS 41.4•O lq4L •.440

LJeCN 86_1714 LNCH TIME

08.•4 IO S_ 8

OY.t• tt N 15

SOS.O• 18 4O H

tO0._O 8O _J S

I10.00 I Im lie

110.00 leo 41 44

FLIGHT TII_ 119.00 AI_|VAL OAT[ JAN _1 1971

tot. $.4Y VL 1_.714 _48 -8._ _ZL 80.19 _£_

tOP t•S.4S Vie M.I_?S GAP S.St AZ]P SO.I_ TAL

GP -&_.14 ZAL In.s8 zAP sc_J.tl ITS 51D.74 ZN[

159.70 liRA 131_.44 [CC .19507 IN(: 8.9144 Vl L_.715

818.97 TAP 19.17 RCA 10•.91 APO t58.88 V2 3S.ttZ

107.91 [TE _4._0 ZAC 35.41 ETC _4_.0_ CLP-I_.IS

DLA 1_.14 NAL J_JS.d, NAD _JSJ_.• _ It.TO1 PTH 8.St VHSP •.9tll SPA -ll4.14

L-I TII_ INJ I.AT INJ LONG INJ RT AI_ ZNJ AZ/STH INJ TIME P• CST TIN

S_O_._O -15.L_ IS8._0 114.11 84.•9 _ $7 11 SSDI._

_HI_.S• -15.£7 ISO.SO 114.11 t4.18 88 _ 1 _!H_1.4

_4.1_ -80.67 114._T 116.S, 6T.91 tS 4S 89 1_74.0
9¢81_.19 -10._ ISS.•7 111.40 61.49 81 _ _J 30_•.8

8801.1_ -_.H I_.tt U_0.N TI.YO t 10 81 1801.9

it.f_ -t.N 134.J_ IN.ST SO.iS 81 AS S _O81.t

DIgitS. _iQMM

TOE •.J81W T_A -,J,Sl TCS -.••_IS IMU .SIL_J

ND_ ._01•ilSA .nil4 •¢s -.141£ F_U .0_441

|.741_ IrMA .t080 FCS -.71•4 ImP OSd•

90[ f.4774 SOA ,•SSY KS 1.1Od0 FOP -5_S

NID.-COUMII_ [J_CUTION ACCURACY
86T L_JOO.•MIt I_J.7 I_S 154.7

RIIT .L1881F .•4d5 RTF ._470

868 INI4#.4 Rt3 .1_57 RtS .1888
61 J_OS.S 16_ 510.i THA 17.$0

RAP 18.18 [CC 1.9815

INJ _ LAT INJ _ LONG

-19.54 151.38
-18.51 113.$4

-83.41 109.70

-15.7S I_9.14

-_2.08 79.61

-_.0_ 1_8.OO

0NBIT 0(T[NMINATION ACCURACY
ST _50•.3 M 8_9.9 19 937.0

CRT .S814 CRS -._4 CIT -._$9

LSA 8SSS.S _SA 144.7 $SA 5.8

EL1 8387.S [L8 119.5 ALF 15.0_

1841



JPL TM 33-99 EARTH--VENUS TRAJECTORIES EVIL. 5, 1970)

LAUNCN DATE IEP I? SlTO

NELiOCENTRi¢ CqNSC
RL 141.1S LAL -.00

NP SOT.IS LAP $.$9

RC SOS.SINS GL S0.14

PLAN[TOCENTR|C COMIC

C3 $0.413 V_ 7.S00

LNCH AZNTH LNCH TIME

73.01 II 3l 8

lOS.S1 tt Sl 94

73.01 18 35 •

loe._ 82 $i SO

110.00 0 SO 14

110.00 tl SO tf

FblGHT TINS 118.00 ARRIVAL DATE JAN 13 1071

DISTANCE 345.047

LOL 3.47 VL |7.i70 GAL -0.14 AZL 79.39 NCA Sit.iS _A 13£.1| ECC .194i£ INClt.GllE Vl 89.715

LOP 1iS.TO VP 38.|3i GAP 3.44 AZP 101.11 TAb ZiG.St TAP 21.40 SEA 10i.40 APO 157.85 Vl 35.t15

GP -17.09 ZAL 119.83 ZAP SOS.St ITS 318.70 Z/dE 503.$9 ETE £10.39 ZAC 31.43 [TC 148.71 CLP-153.92

DLA 38.91 R/_ E37.1S RAO 9SU.S _L 13.S01 PTH t.39 VHP 7.97§ DPA -iS.St RAP IS$.00 ECC S.lts7

L-I TIN( SNJ LAT |NJ L_4G INJ tT A$C INJ AZ14TH INJ TIN( PO CST TIN INJ E LAT INJ t LONG

4184.89 -15.38 179.35 111.74 40.93 19 44 St 3584.6 -19.15 17t.37

3348.44 -15.37 517.18 11S.74 SO.St 13 St 14 1748.4 -1R.14 110.31

4184.11 -15.$8 179.$5 11S.74 40.93 19485E 3584.6 -10.15 1?£.37

3340.44 -15.37 117.18 1tl.74 I071_ 23 St t4 t748.4 -IS.14 110.31

3CI33,11 -L_.DI IH)._ Stt.t7 tM.SI | 17 17 t4$3.1 -£1.18 •1.34

3St7.88 -7.41 119.19 S|i.lO $9.53 E£ 57 54 L_tT.• -11.7i 119.79
01FFERENTIAL C_NIt_CTIONI NID-COURi( EXECUTIQN ACCURACY

TO( 3.E191TItA -.4SOl TC3 -.8134 BJSJ .lOSS 8GT t873.t MAt 7tO.I 803 St•.?

ROE .Sl, J7 RRA .3417 RE3 -.3755 FAU .Olin RRT .7470 NNF .8105 RTF .9545

FIDE 1.M37 FRA ._t FC3 -.4515 BlIP 8944 808 L_41.0 _ .I_JS R13 .9437

ROt 3.tS79 BRA .5054 K3 .I_JS9 FiP -43• SGt t195.4 801 519.3 THA 1t.15

LAUNCH DATE 8[P E? 1•70 FLIGHT TIN[ 120.00 ARRIVAL DATE

HELIOCENTRIC CONIC DISTANCE 351.111

RL 14!.15 LAL -.00 _ 3,47 VL. 27,1_1GAL -7.•4 AZL 75,10 HCA 144.01 IN4A 131.71 [CC .19418 INC14.1973

RIP $07.84 LAP 3.3•LDP SlSP._J VP SO.195 IAP 3.75 AZP 503.10 TAL t57.39 TAP _.44 RCA SI_J.S• APO 157.37

RC 109.488 GL 53.$4 GP -71.Sl ZAL 114.09 ZAP 104.41 iT8 505.27 SAlE 98.48 ETE E13.77 ZAC 2i.63 ETC 237.17
PLA/4ETOCI_TR IC CGNIC

C3 14.1_9 V_L •.1_ DLA SO.t3 RAL ff_11.59 RAID SSCHP.5 V[L 15.1_ PTH t.50 VHP •.430 DPA_-•S.48 RAP 143.48

LNCX AZMTH INCH TiN[ L-I TIN[ INJ LAT INJ L_NG INJ RT ARC ZNJ AZl4TH INJ TINE PO CST TIN INJ 2 LAT
44.38 19 15 I_1 437|.0• -14.41 195.33 131.01 5•,3• 19 tl 19 5T71.1 -18.73

113.e1_ I_ 59 44 3tl_,3J -14.40 111.92 131.07 51,31 24 4• 39 L'@IS.4 -18.71

44.SO 18 13 _ 4371.0• -14.41 193.33 131.08 51,39 19 L_ 19 3771.1 -18.73

113.11 IL_ $3 44 3t05.31 -14.40 112.St 131.07 51.39 14 48 39 44•5.4 -19.71

SO.31 18 13 88 4371.0• -14.41 195,55 135.09 5•,5• 11 19 19 3771.1 -1R.73

113.111 I_ It 44 31N)5.3• -14.40 112.52 1_1,07 51.39 _l 48 39 _•95.4 -18.71

DIFlrI[RI[NTIAL ¢CIIIIECTICI_ NID-COUR9[ EXI[CUTIOM ACCURACY
TI_ 4,DOl_ _ -,_144T¢_ -.•071 |AU .544• 8iT _1050.i _ 51|._ IG5 S0£.9

NO_ .8_79 _RA .5145 lC3 -.L_13 FAU .05952 NRT .4053 RRF .llOi RTF .H31

FOE I.gS39 FRA .IP_01FC3 -.1420 SiP 9380 SG8 3305.1 RL_ .IWTS R13 .4498
BO_ 4.0_5 NA .5111 K3 .8403 FRP -35E SGI 3040.0 $6_ 530.3 THA 4.56

OR•IT DETFJ_41N_TIOM ACCURACY

3T ||1|.7 M 4•5.3 88 115.E

CRT .••54 C_l -.•947 C$T -._9

LSA ET•t.5 I_A |49.i 88A 4.6

EL1 2•3•.4 EL2 127.0 ALF 10.46

JAN 25 1971

vS 8_.715
V2 35.207

CLP-141.93

ECC 2.08••

INJ R LC_G

110.72

105_gl
184.72

105.91

184.72

lOS.RI

ORBIT DETERNINATIOM ACCURACY
3T 1880.| M £15.4 SS 595.3

CRT .764• CR8 -.SITE CRT -.91Hi2
LSA 3019.7 148A 154.1SSA S.5

EL1 E884.8 (LE 138.6 ALF 3.28

LAUI4CH DATE 3(P 87 1970 FLIGHT TIN( lEE.DO ARRIVAL DATE JAN ET 1971

_iOCEHTRIC CONIC

RL 141.15 LAL -.00

RP lOT.ll LAP 3.37

R¢ 107.TI5 GL §R.•8

PLAN_TO¢(NTEIC CON|¢

C3 I?.@Tt VHL •.443

L_CH AINTH LN_H TIM_

61.89 18 • 28

118.T1 D 45 O

61.t9 18 • tl

118.71 0 45 O

41.L_D 18 • I_

118.71 0 4S O

DISTANCE 357.911

LOL 5.47 VL tT.576 GAL -?.Tt AZL 71.75 NCA 109.15 INA 151.44 [CC .195T0 11¢C18.E489 Vl Zl.715

LOP 173.11 VP 38.193 GAP 4.04 AZP 107.t§ TAL 211.19 TAP 15.37 RCA lOS.DO APO lS4.RO V£ 35.198
GP -71.50 ZAL 100.97 ZAP SOI.3D iTS 5•7.92 Z_ IE.D_ ETE 201.15 ZAC EO.?$ ETC 224.S4 CLP-15_.68

DLA 39.45 R/_ 147.01 RAO 6S44.1 V_L 14.799 PTH E.D7 _4p

L-| TINS INJ LAT INJ _ INJ RT AiC INJ AZNTN INJ TIN(

4S34.44 -11.44 204.1r_ 142.26 52.09 ID ES 3

3309.3? -lS.84 111.77 142.25 52.00 1 40 9

4534.44 -11.44 204.93 141.19 DE.OR |D 15 3

3309.3_ -El.iLl 111.77 14£.15 52.0• I 40

45_1.44 -11.SO _04.85 S4t.t• 52.09 19 E5 3
3509.37 -11.84 111.77 541.15 52.01 I 40 9

DIFP3[I_NTIAL COR_CTIONJ

• D_ S.tlL_D TRA .1614 TC3 -.3357 9AU .414_J

-.•13• lIRA .1350 RC3 -.0473 FAU .OSIOA

FO_ 1.3075 FRA .33£T FC3 -.CHIT9 B_P 9718

5.3411 BRA .ES_? BC3 .358R F&P -175

LAUNCH DATE 81[P R7 1970

HELIOCENTRIC C_NIC

RL 149.95 LAL -.DO

NP IO7._ LAP 3.34
RC 110.044 G_ 13.1l

PLA/_TOCI_ll 1C CONIC

CS l_t.iL_ V_ 13.144

LNCX AZW_4 LNCH TINS
38.$• 18 L_ 44

IEI.41 I 1_5 45

91.31 19 £3 44

121.41 I 1_5 4_

Sl.St 19 13 48

191.41 I t_ 45

NID-COUmJ_ E_rCUTICN ACCURACY

liT 3154.G IG_ 719.9 803 80.5

RRT -.M_J NNF -.4885 flTF .9701
IS8 3811.8 R_5 -.1144 RS3 -.0726

KS 3171.0 _ 542.9 THA 171.30

FLIGHT TINS 1FA.O0

DISTANCE 343.795

LOL 5.47 VL 17.527 GAL -7.48 AZL 34.55 HCA

LOP 176.43 VP 341.109 GAP 4.19 AZP 115.15 TAL

GP -80.12 Z_ 103.59 7JkP IH).DO (T8 EST.SO 7JM[

1|.700 SPA -64.24 RAP 130.00 ECC _.i075

PO CRT TIN INJ 2 LAT INJ 2 LONG

5954.4 -11.19 198.47

_709.4 -16.07 105.61

3R34.4 -1@.@9 198.17

E709.4 -14.$7 105.11

3934.4 -14.@9 191.17
_70R.4 -14.47 105._1

ONBIT DETF_M|NATION ACC_IIACY

ST 3051._ SR 549.9 $S 894.3

CRT -.9603 CRD .R391 C$T -.9978
LSA 32Z2.3 MSA 11N,.2 SSA 2.5

EL1 309_.6 EL_ 151.1 ALF 170.10

M_RIVAL DATE JAN 29 1971

DIFFI[II£NTIAL COM_(CTIONJ

TO( $._OID _ t.ttiS TC3 -.0145 BAU .2184

N0(-4.4911 _tA .J_84NC3 .0017 FAU .00_97

FI_ 1.5711 FRA .4112 FC3 -.0144 88P 91144

7.3771 MA 1.2_1)7 0C3 .0045 FSP -_12

172.20 GHA 131.09 [CO .19307 INC25.4542 Vl 29.715

£14.R9 TAP 27.10 RCA 105.78 APO 15_.40 V2 55.189
84.97 ETE 172.88 ZAC 13.34 ETC Z05.18 CLP 144.35

DLA 45.19 RAL 153.67 RAID G570.• IR[L 17.151PTH 2.84 VHP ll.094 DPA -¢K).15 RAP 116.£_ ECC 3.8445

L-! TINS INJ LAT INJ L_4G |NJ RT AIC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

4t70.44 -7.49 215.44 155.08 49.17 19 41 46 4078.5 -12._5 20Y.37

3894.•0 -7.47 114.57 155.07 41.17 _ Lq3 8 1784.• -1E.64 100.78

4479,44 -7.49 £15.44 555.04 49._7 19 45 46 4079.5 -12.G5 _07.17

131kl,lO -7.47 114.57 555.07 49.£7 2 EO S |TIM.• -1E.l_, 10R.78

di417J.4t -7.49 tSS.d_ 555,_ 4•.27 1_ 41 4_ 4078.3 -12.i5 Z07.87
5_4M.90 -7.47 114.57 199.07 49.£7 2 _0 8 2784.9 -12._4 108.78

MlO-_il[ [XI[CUTION ACCURACY ORBIT DE1TJ_4INATION ACCURACY

IGT L_MIO.I _ 1931.5 SG3 IE.9 ST ES82.3 M 1927.3 88 957.8

NNT -.Nil W -.9191RTF ._15 CRT -.9147 CRS .4410 CST -.9997
8_0 3304.0R_ -.17i4 R13 -.R924 LSA 5557.5 NSA 148.5 85A 1.7

_1 5299.3 _2 541.4 THA 144.77 ELi 3_18.5 EL2 158.8 ALF 143.31

1850



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE _P |? 1970 FLIGHT TI_ 1El.go

N[LI_ENTEIC CONIC DIDTA_ Ni._

RL 149.91 _L -.go L_ 5,47 VL 27.477 GAL -7.17 AZL 49.01 _A 174.H

IOT.T8 LAP 3._ LOP 179.97 _ _._ GAP 4.41 _ |B._ T_ 115.38 TAP

I18.$84 _ 61.79 GP -74.56 Z_ H.i| ZAP N,n ET| 212.48 _ 75.14 ETE
I_.AIElrOC•N1Nt 1C COUIC

¢3 415.81_ _. IO.L_4 DLA 31.77 RAL NI.X _ 15_.1 _b n._ PYH $.18 _P

L_ _M_ L_H TIN[ L-I TIDE |NJ _T

t8.39 10 11 11 4741.17 -E.U

117.17 1 37 1l _.11 -!._

111.19 19 11 11 4741.17 -I.N

liT.iT I D7 11 I_.ll -l._

I.I8 II 11 B 474i.17 -•._i•

117.67 t 17 16 i_.1| -!._
DI$1_ ICTii

fio.Illll _1.11 _ -.JUl FAU-.OI177

1._ _ ._ FC$ ._1 BliP 9710

IOE$O.D4OI IRA I._ K3 .13_ FliP -117

DATE IM[P £T 1970

NI_tNTRIC CCNIC

ADRIVAL DATE JAN $1 1971

190.7_ ECC .19108 INC40.1115 Vl t1.715

!1.14 RCA 105.14 APO Ill.DE V£ 3S.l?i

liD.SO ZAC 5.10 £TC 114.75 CLP 114._E

tS.N DPA -50.5_ NAP 104.89 £CC 7.???0

INJ LONG |NJ NT SIC INJ AZNTH INJ TIDE IN) CIT TIN INJ 2 LAT INJ £ LONG

814.U IM.4I SS.ll tO 50 X 4145.1 -7._0 _.7D

IDa.D0 lH.47 |l._ • _ _ _.l -7.El 111._

IS4.R SN.41 51.. _ 110 N 4143.• -7.$0 108.78

1_._ 111.47 51._ I X n !1441.1 -7.El 119.O4

114.1 Si.4l 51.81 go _ N 4143.t -7.1O _.78

1•5._ ll,/7 51._ • !1¢1 _ _.| -7.El 118.O4

_.l _ -.15_ R15 -._ _ $_5.5 _ l_.S _A 1.8

KI _.4 t 513.t _ IB.St ELI 31go.l [_ IS•.7 ALF 1D£.48

FLIGHT TIDE l_.go ARRIVAL DATE FEB t 1971

DISTANCE _7_.lID!
149._ _ --go _ 3.47 _ _.4_ _L _._ _ l._ _ 171.70 _A 130.37 ECC .11819 I_80._1 Vl _.711

lip S07.79 LAP 9.1tl I.QP 11_.10 VII _111.011 GAP 4.31 AZP 170o0_ TAL £11.14 TAP •7.84 RCA 105.77 APO 154.97 Vt $5.169

114._ _ _-_ _ -_-_ Z_ _.18 _ _._ _l 1_.4_ _ _.Si E_ 111.53 ZAC _._ ETC 171._ CLP H.4i
_IC CC111¢

CIID81.1_Y _ li.T/_ DLA L_.4_i llAl. lll.OD _ t57_.1 W.L _I._D PTH _.$5 _ 411.141 DPA -tO._O RAP 98.70 ECC.J_.tS_ll
UIQ4 AIIITH LJACH TIJ_ L-I Till IN _T INJ L_NG

IO.OO I tl II _T1|.81 -14.47 t4S.li

_._ _ I11 41 4_.07 11.49 _._

110.00 IS 87 _ 4401.01 _.11 174.$_
DI_IAI. C_IIJ_CTIGNI

goII4.0010 IIM 1.1410

INJ liT AlIC INJ AZM114 INJ TIDE IIO ¢IT TIN INJ E LAT INJ I
$15,11 I_l._l • I_0 55 51_1.8 -17.87 1_1.OS

l_t.Sd _.go 11 4• 4 4101.1 lt.lt 11,5.71

107.05 15,O1 $ $4 $8 t81D.E -EO.ll 115.47

175.97 SS._ _41 _7 MM.D 14.$8 177.$9

11.45 14.81 •5 11 11 _OO1.1 _.$t 117.05

_IT _IUTION ACC_ACY

ST 917.5 M £111.l li 1171.7

_T .H_ _S ._ CIT .1557

L$A lTtl.l _ 171.5 _A 1.5

ELI ttO3.5 ELF lSl.l ALl r 14.15

NII)_EOIAII_ E_CUTION ACCURACY
TC_I -.0_O0 IAU _.71•7 liT 814.1 lill 1711.1 II95 4t.4

NCI -.Slit F_._5 liNT .1_1 llll r -.DIIt R_ -.7£4E

FC_ ._llO lip 7t14 I E_kl.4 ll_ -4010 R19 *.9945

KS .l_J4 Flip -141 _1 _.l _ 5_.9 _ 78.55

LA_N DATE _P t? 1970 FLIGHT TIN[ 150.00 ARRIVAL DATE FED 4 1971

N[LI_ENTRIC CONIC

RL 149.95 LAL -.go

RP 10?.7D LAP 5.tO

PLAIETQ_I_ITIIlC CONIC

C_ Ill.ill V_L 14.4_1

L_ _ L_H TIN[

IO.$l t 9l IS

It1.11 14 17 tO

10._ t SJ 19

119.18 14 17 SO

IO.ID t _ 11

I_._ 14 17 50

DISTANCE 514.501

LOL $.47 VL E?.374 GAL -7.50 AZL 140.•4 NCA 1M.11 114k 130.01 ECC .19817 |NCSO.£S51 Vl L_9.715

LOP 189.14 VP $7.971 GAP 5,14 AZP 59._ TAL tlt.§? TAP $D.75 RCA 1D4.tS APO 15S.78 V_ _5.158

GP 97,97 ZAL 97.0t ZAP N.81 ET| 171.37 ZN[ 75.5l ETE •SO.DE ZAC 145.59 ETC 199.40 CLP IO?.l_

DLA -IO.lO RAL E$4.93 DAD 8571.5 VI£L 11.7li PTH 5.31 Vttp 31.873 DPA 8_.17 RAP E13.41 [CClO.|t_i

L-| TIDE |NJ LAT |NJ _ INJ RT A&C |NJ AZNTH |NJ TIDE PO CST TIN INJ _ LAT |NJ E LONG

1431.$$ 1.58 Id.C_ 144.5D 17D.17 S 39 50 1851.5 9.48 83.tt

I_1.O0 1.El t01.59 144.58 170.87 14 t8 11 31.0 9,48 llO.17

8ADI.ii 1.51 84.08 144.50 170.87 3 59 50 1831.5 9.48 IS.t•

_1._ 1.5i _1.55 144.50 170.07 14 ti tl 31.0 9.48 t_.17

IA_I.il 1.5l 14.li 144,$4J 170.17 3 $9 50 1851.5 i.4l iS.If

I_1.00 1.58 ti1.§9 144.50 170.87 14 El 11 31.0 9.48 eli.S7

_BIT DETERNINATION ACCURACY

ST 851.E _ _O._ 85 1870.t

CRT -.97_5 _8 -._il CIT ._8

LSA 55E4.1NtlA 151.7 $$A 1.8

EL1 3105.8 ELI 148.t ALF 101.80

Di_IAL C(NII_CTICN8

TB_ E.DStl TRA .4ITS TCD -.OSI4 BAU 1.SO_5

lID-ll.1948 liRA -.4919 IIC5 .1718 FAU-.OIO14

_-t.98_5 FllA -.0104 F¢5 .0111 BliP 101141

NID-COUilDE EXECUTION ACCURACY

DGT 919.4 _ 3114.7 _3 54.3

R•T -.1489 81U r .9970 RTF -.D09_

8CAI 5_99.9 _ -.1_ RI_ .9959

IG1 5581.8 _ 477.5 THA 104.04

LAUNCH DATE 8EP t? 1970 FLIGHT T|NE 131L00 ARRIVAL DATE FEB 8 1971

HELIOCENTRIC CCNIC
14D._ _ -.gO

IO7.18 LAP 3.1_

P_TOCENTRIC CONIC

C9 I0_1.111 _ 14.214

_ LNCI4 Till

11.99 _ 9• 41

1_.15 11 1|

ll.il n 51 41
1_.15 11 11

11.98 _ 51 41

DI$T_ _9.5go

5.47 _ _._ _ -i.li _L Ill.go _ 1_.D7 SIAA
1_._7 _ _7._ GAP 5.D1 _ _,ID T_ tlO._ TAP

64I 71.10 ZAL 101.}1 lAP 101.St ITS 124.1l ZAE M.?E [TE

1•9.85 ECC .lIHi_O INCt8.O00S VI 29.715

57.51 RCA 104.18 AI_ 115.14 Vt 55.147
t04.95 ZAC 158.14 ETC t_D.•4 CLP 149._t

-DO.OI RAL 111.59 DAD D571.1 VEL 18.014 PTH 5.01 MIAP 18.800 DPA 18.71 RAP _44.53

b-I TIN[ l_ _T _NJ _ INJ iT A_C INJ _H INJ TIN[ _ CDT _IM INJ t bAT

_lt.75 1.4t 1.17 N,H llO.M E4 51 13 1711.7 17.53

_.N l._ •SII.I7 N,_ 181.1_ It 48 5 510•.8 17.94

lill.TS 9.4t _.i7 _._ 18D._ 14 $1 15 1711.7 17.53

_l_l.lt 9.41 •_.97 _._ 111.18 It 48 5 SIOt.D 17.34

li11.75 t.4t _.17 9_._ 1t9.11 _ 31 15 1711.7 17.35

_._ l._ •_.17 _._ 1_._ St 48 3 5_.1 17.54
DI PlPlRINT i A_ _l_i_

_-D._ _ -._04 T¢3 -.goSl _ .0t47

_-1._17 _ -.ltllt FC_I -.OLD• t 11174

4.1789 IRA 1.597D lIC5 ._t FSP -_

NI_ 1311CUTION ACCURACY
8iT IIOl.t lin lilS.D I95 D5.5

NNT .lifo NNIr .D711 Rll r .ll8t
_49_.0 R_ -.1_ NS_ .9901

KI _ll.O _ 417.t THA 53.17

ECC 4._39

INJ t_LO_

81.43

t5?.l£

81.13

tiT.it

D1.15

t57.9_

(:IIBIT DETEIININATION ACCUlIACY

ST 14•5.2 M 1319.9 $S 749.£

CRT .9598 CR$ -.9YOl CST -.999t
LSA tODl.5 14_A EOt.7 SSA 1.4

ELI litl.4 ELI E?S.S ALE 4_.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE IEP 87 1970

_LI_ENTRIC COMIC

RL 149.95 LAL -.00

• P [OT.•l LAP 3.DS

RC 131.408 GL -_D.77

PLAN[TOC•NTRIC COMIC

C3 17._35 VI4L 9.ITS
LNCH A_4TH LNCH TIME

1•.IS O 10 57

113.75 11 I 15

11.11 0 10 5T
133.75 11 • 15

13.35 0 10 S7

133.75 11 • 15

FLIGHT TIM( 134.00 ARRIVAL DATE FEB I 1971

DISTANCE 395.311
LOL 3.47 VL 17.t•9 GAL -l.•1 AZL IO•.SS HCA 183.62 SHA 129.28 ECC .19614 INC19.S517 Vl 89.715

LOP 191.•0 VP 57,874 GAP •.11 AZP 71.19 TAL t09.33 TAP $8.9S RCA 103.92 APO 154.44 V2 35.13l

GP . 75.•0 ZAL 105.5S ZAP 10•.14J ITS 78.17 ZA[ 37.45 ETE 159.85 ZAC 161.84 ETC 219.08 CLP-l?S.54

DLA -7S.74 RAL 189,71 RAO 3539.• V(L 14.795 PTH 2,37 VHP 13.383 DPA 58,41 RAP 845.83 EC¢ Z.•D52

L-1 TIM( INJ LAT INJ LONG INJ fiT ASC |NJ AZMTH INJ TIM( PO CST TIN INJ Z hAT INJ 2 LONG

31l•.17 ll.t7 77.71 94.89 164.94 0 47 ? 1569.2 25.98 75.82

9374.01 13.27 I58.81 Id.•O 114.34 12 40 49 5074.0 25.98 351.32

I109.17 18.17 77.71 N.89 164.34 0 47 7 1933.2 25.98 75.82

S374,01 18.17 IS0.81 14.90 164.i6 18 40 49 5074.0 25.90 256.9•

8119.17 18.I7 77.71 14.ll 164.H O 47 7 1549.Z 25.•• 75.82

5374.01 1•.IT IS•.•I 94.90 164.34 12 40 49 5074.0 IS.•8 356.12

DIFFENENTIAL CalltECTIQNI

101-•.7371 TllA-I.S•04 TC$ -.$S•O BAU .4314
RS( .4941 RRA -.ES41 RC3 -.O000FAU .01580

FD( -.9147 FRA -.1198 FC$ -.1549 BliP 11335

liOE •.771• MA 1.4154 BC3 .3580 FliP -I58

N|O-C.,_JIRSE EX[CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

• GT 1704,1 _ EHkl.1 $63 32.2 ST 1362.3 SR 338.7 S• 6•2.7

I_T .•SlS _ .44735 RTF .9323 CRT -.4405 CRS .5759 C$T -.9873

8De 57•5.5 RL_ -.1898 fl13 .9794 LSA 1930.4 MSA 316.1SSA Z.1

SO1 5716.9 8Gt 511.9 THA 6.59 ELI 1368.4 EL2 303.1ALF 175.30

LAUNCH DATE Id[P 37 1970 FLIGHT TINE 136.00 ARRIVAL DATE FEB 10 1971

HEL 1OCENTll | C C_NIC

• i. 1411.95 LAL -.00

RP IO7.81 LAP •.91

RC 139.440 ft. -$4.37

PLAIETC_ENTR IC C(N41C

C3 SO.300 VHL 7.•35

LNQ4 AZ14114 iNCH TIM(
31.09 0 53 $5

ISl.lS 11 19 10

31.05 0 53 31

138.95 11 19 10

31.O5 O $3 35

lSl.9s 11 N $0

DI FlrBW_T |AL CaUICTIN

TDIr-I.lY$5 YIIA-1.3115 TC3 -.1114 IIAU .tS••

NO( .8117 liRA .Oell RC$ .1310 FAU .01349

Irl)(-l*OOTO IrRA -.31NIT IrC3 -.3,183 3111 11981

llOE •.5103 liRA 1.33£8 BC3 .1373 IrIp -338

011TAN¢[ 401.191

LOt. 3.47 VL 17.115 GAL -•,35 AZL 103.58 HCA 192.70 3HA 123.92 ECC .13608
LOll 133.03 VP 37.814 GAP •.34 AZP 73.74 TAL 107.88 TAP 40.58 •CA 103.64

GP 14.83 ZAL 101.18 ZAP 111.OI ET• 64.05 Z/dE 104.05 ET[ 143.37 ZAC 160.23

1NC13.5777 V1 89.719

APO 154.10 VZ 35.124
ETC 216.53 CLP-143.11

DLA -71.$7 RAL 197.93 RAD 430•.1 VEL 13.404 PTH 1.4S VHP 10.528 DPA 50.12 RAP 344.30 ECC 1.9535

L-I TIME XNJ LAT INJ tONG INJ IT AIC INJ AZMTH INJ TIME PO C3T TIN INJ 2 LAT INJ • LONG

!I_t.78 23.30 71.45 98.77 159.50 1 27 34 1433.8 32.95 68.53

33t5.01 23.S0 257.40 98.79 159.49 13 '1 55 4983.0 32.9• 354.49

tO,HI.TO 23.S0 71.45 98.77 159.50 I 27 34 1439.8 32.•5 44.53

3H5,0_ 23.30 237.40 98.79 159.43 13 I 53 498S.0 3•.96 254.49

20_Ht.78 25.30 71.45 98.77 139.9D I 27 34 1433.8 32.•3 68.53

$319.02 IS.SO 257.40 98.79 159.49 13 1 35 43•3.0 3•.•• •34.49

HID-COURSE EXECUTION ACCURACY CRBIT DETERNINATIOM ACCURACY
8GT 3841.3 8DR •49.7 $63 104.7 ST 2018,4 _R 613.5 33 7•0.3

RRT -.6171J RRF -.7879 RTF .9852 CRT -.8959 CR3 .3433 CST -.9823

8GO 30•7.3 RE3 .1304 R13 -,9386 LSA 2211.1 MSA 282,7 3SA 2.9

SO1 3344.0 SO2 308.3 THA 173.94 ELI 2093.1 EL2 •62.8 ALF 164.52

LAUMCH DATE 6EP •? 1970

H•LiOCEHTRIC COMIC

RL 140.9S LAL -.DO

RP 107.93 LAP t.06

RC 135.312 GL -$1.36

PLANETOCINTRIC COMIC

C$ 39,981VHL 6.3•3

LIACH AZNTH LNCH TIME

• 3.7• 1 33 38

114,34 11 SO 33

33.7• I 33

194.14 11 50 33

• S.7l 1 33 31
154.34 11 30 S3

FLIGHT TIN( 138.00 ARRIVAL DATE FEB 12 1971

DISTANCE 407.03•

LOL 3.47 YL 27.1i2 GAL -•.05 AZL 100.54 NCA 195.03 •HA 128.55 ECC .16624 INC10.5162 Vl 26.715

LOP 199.05 VP 37.774 GAP 6,58 AZP 7l.lS TAL 203.44 TAP 42.27 flCA 103.33 APO 133.79 VZ 39.112

GP SO.SO ZAL 112.03 ZAP 117.32 [T• 59.98 ZA[ 109.02 [TE 145.66 ZAC 156.40 [TC 236.15 CLP-ISI.?$

DLA -47.51RAL 205.92 RAID •S98,3 VEL 12,702 PTH 2.31VHP 8.94• OPA 42.6S •AP 245.63 ECC 1.8580

L-I TIN[ INJ LAT INJ LONG |NJ RT A•C INJ AZNTH INJ TIME PC) C3T TIM IHJ 2 LAT INJ 2 LOMG

1932.59 30.5• 14.34 101.75 153,32 2 7 51 1332.5 37.85 80.27

3483.1• 30.ST tSS.t8 101.77 113.32 13 22 17 4884.0 37.64 291.22

1332.53 30.$• t4.34 101.75 133.32 2 7 51 1332.3 37.35 40.27

$483.98 $0.57 339.23 101.77 193.42 13 J2 17 4384.0 37761 251.32

liSt.s• 30.33 14.34 101.75 153.62 2 7 $1 1332.5 37.65 40.27

5413.90 N.57 133.10 101.77 193.32 13 22 17 4314.0 37.•• 331.22

DIFFERENTIAL C_m_CTION8 NID-COURN[ EXECUTION ACCURACT ORBIT DETERHINATIOM ACCURACY

T01-•.1754 TRA*S.L_T5 TC3-1.3704 BAU .7474 8GT 391•.9 8DR 810.0 8G3 127.4 ST 2136.2 SR 710.3 38 764.6

RD( .781l RRA .0743 RC3 .3777 FAU .01033 RRT -.7333 Rm r -.!198 RTF .9536 CRT -.9421 CR3 .9884 CST -.98£1

Irl_-l.04_t FRA *.3139 FC3 -*3337 BOP 12333 _ 3999.7 _ .L_O• R13 -.9384 LSA 23•2.5 _A 254.5 SSA 3.8

BO( •.311S liRA 1.L_8 BC3 1.3933 FSP -416 861 3970.1 $62 4_.3 THA 170.54 EL1 225•.7 EL2 ••7.4 ALF 162.58

LAUNCH DATE W[P 37 t•?O FLIGHT TIN[ 140.00 ARRIVAL DATE FEB 14 1971

NELIC(ENTRIC C_NIC DISTANCE 412.333

RL 149.99 LAL -.00 LOL 3.47 VL 27.108 GAL -|.I? AZL 98.48 HCA 198.99 W4A 118.19 ECC

RP 107.37 LAP •.75 LOP L_.27 VP 37.724 GAP •.32 AZP 31.37 TAL 204.99 TAP 43.99 RCA
RC 138.138 G_ -43.39 GP S4.38 ZAL 114.03 ZAP 1_._0 (T8 57.52 ZA( 112.95 (T[ 143.17 ZAC

PL_TOCENTRIC CCNIC
C3 _4D.O_ _ 3.481 DLA -I_.t_ RN. 212.37 AND IS98.2 V(L 12._05 PTH 2.22 VHP 7._ OPA

LNCH AZm LNCH TIN[ L-I TIN[* INJ LAT INJ _ INJ RT ASC XNJ AZI4TH INJ TIN[ P•
30.31 E 13 44 1844._ $3.73 _S._ 103.51 147.71 2 44 29

149.•1 11 I 13 54t7,13 33.74 1St.14 103,34 147.71 13 36 41

30,31 • 13 44 1344,1_ 33,73 _,•_ 103,52 147.71 2 44 29

149.•O 13 • 13 9,117.98 33.74 15t.lt4 103.54 147.71 13 38 41

30.31 t IS 44 1844.4_ 33.73 $4.92 10_.S£ 147.71 2 44 29

149.11 12 I 13 9487.98 33.74 132,14 103,34 147.71 13 33 41

DlJrF2]_NTIAL CCIIW_Ti01el NlO-COIJSl[ EX_CUTICN ACCURACT

8GT 400_._ 8GR 03£.1 _G3 148.5
RRT -.8_31 Hill r -._JSO RTF .9433

8GO 40_4.1 _ .280_ R13 -.9493

SO1 4070.1 $62 4_0.• THA 139.79

TO(-I.OOII l_lA-S.llSl TCS-I,IIII lkU .IOIM

• •811 _ .Oe•• RC3 ._HIAI FAU .03988

IrD_-S.0491 IrRA -.£F44 FCS-I.OS41!BIP 11745

• .119• MA 1.1•78 B($ 1.0011F•P -487

• 19395 IN(: 6.4842 Vl 29.715

102.39 APO 153.56 V• 35.099

152.04 ETC 244.41CLP-157.21

33.32 RAP 243.36 ECC 1.4944

CST TIM INJ 2 LAT INJ 2 LOMG

1244.6 40.37 51.74

4_17.7 40,36 247.75

1244.• 40.37 51.74

4327,7 40.38 347.75

1244,6 '40,37 51.74

4327.7 40.3• 347.TS

ORBIT D(TFJU41NATIOM ACCURACY

• T L_39.3 M 713.• S• 783.3

CRT -.9331 CRS .94_3 C$T -.6017

LSA 24•7.0 NSA 234.9 S3A 4.9

EL1 2342.• EL2 200.7 ALF 162.86
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

.LAUNCH OAT! WIT IT 1970 FLIGHT Tile i48.130

NELSOC[NTII|¢ CI_IIC D|IT/IJICZ 4It.MS

IL S48.SD I.AI. -.00 _ D.47 VI. 87.1B4 _ -I.48 _ ST.00 NCA I_M.I7 8NA |27.D3 ECC

lip $Ol.OI LAP 8.14 lOP 801.49 VP + 17.171 N ?.N _ ILI.|I TAL I!01.$$ TAP 4S.N •CA

I1¢ ISO.3HIT 34. -41.01 64, 4O.|l IAL IIS.ILql ZIP 111.14 ET8 H.04 ZA[ Ill.D? ETE I4?.IM ZAC
Iq.AIGTOCENlll I C ¢QNI¢

¢1 14.O49 VNL 4.104 DLA -N.91 I1_ 811.131 L40 111411.0 VEI. 1£.099 PTH 2.11 VNP 7.$7| D1'4

INCH IINTH UlCN Till L-I Till INJ I.AT INJ _ ILl liT AIC INJ AIIITH INJ Till

IN.O• 8 41 81 IT71.1D 11.4g 49.1M 104.11 I48.18 $ SY $4

S4$.DI II 81 14 1110.77 19.441 tS0.77 I_.N I4l.I$ |l St 49

14.1• • 441 n l_l.II 15.45 4t.I4 104.11 141.11 I S? H

S4S.IO II 8S 14 11t;0.77 $S.44! IW.TT 104.11 |4Z.II Sl Sl 4S

3kl.l• • 441 83 1771.11 H.4S 49.14 104.WI 14£.1£ I S7 H

141.10 S• IS 14 SIHIO.?? 33.4I ISO.T"r $04.13 14£,ll S$ IS 43

DIFlq[HENTI4U. CGN_GTIGNI NID-COUNI! EXECUTIGN ACCUIACy

T01-I.8118 TRA-I.8811 TCI-8.11TI IAU .14441 IGT 4OI1.1 Nil 140.0 8GI IIS.O

101 .11144 IIA .Oily NCI .44171 FAU .04_1 NIT -.OgOI NIF -.1111 RIY .Lqll

F1DE-I.0elO FIIA -.L_IAI FCI-I,4407 lIP ILS_ 811 4177.4 E .IDII 813 -.D4tD

ml I.IIII IIA 1.0114 ICI 8.1_1 FSP -_• lOS 4IS4.Y MI 411.9 THA 111.99

LAUNCH DATE 81P IT 1t70 FLIGHT Till 144.00

ARRIVAL DATE FEB S0 SI7S

.S_0 INC 7.0017 VS 1_.735

S0t.0S APO SSI.0S Vl SO.OIl

147.11 [TC tI0.4O CLP-SSI.IO

• S.D| •AT 14S.L_J [CC S.lJS8

leo CJJT TIN INJ • LAT INJ £

||?S.E 41.SD 41.40

4710.1 4S.lS •44.4£

S|PS.E 4S,SI 4S.41

4700.0 4S.lS 144.1•

|SYI.E 4I.S0 41.43

47D0.1 4S.0S r_l.l_

OIBIT DETINNINATION ACCU•ACY

• T Iltll.l It kU.T I1 770.1

CIIT -.IHJl7 C•IJ .I•G? (IT -.INS

LJIA 1471.4 NIA 8110.7 18A O.S

ELI •154.D ELI 180.0 ALF SOl. TO

14EbiOcIxnlI¢ Cali¢ DIITANCI 414.7111

IL S40.•g I.AL -.00 _ D.4? VL 17.000 GAl. -|.ll _ DJ.M NC.A 105.39 8MA 117.47 Ircc
RP SM.OD LAP t. SI LOP 801.71 VP •Y._ GAP ?.SI A_P 84.10 TAL t01.OS TAP 47.40 RCA

NC Ill.liT SL -37.11 SP 44.11 _IL 113.71 ZIP IIO.TI ETI 14.77 ZAE Ill.SO Ell 141.14 ZAC
_1¢ CClll¢.

CI In. IN VNL 4.410 0LA -N.M RAL 884.N NAD 8117.1 VEL 11,107 PTH I.ll VHP I.Ile DPA
LJ*O* JINm UCN TM L-I Till INJ I.AT

ARRIVAL DATE FEm 38 3973

IN_ _NS INJ IT SIC INJ AZNTH INJ Till PO

48.T4 I01.N 117.04 S 40 tO
140.08 101.141 137.04 14 • IS

41.T4 101.N 137.04 S 40 l0

1441.0E IgI.M 13T.04 14 ! LNJ

411.74 101.N S•T,N S 40 I0

141.01 101.141 lIT.04 14 t IS

.SO?SO INC 9.17S7 VS 19.713

101.39 APO SIt.IS Vle 33.O74

S4•.H ETC £Sl.In CLP-II7.IO

111.141 • 80 41 ITOT.14 N.II

141.11 t• M N 1118.41 14.17

IO.141 • 80 40 lY0Y.14 N.II

t4l.M II N N N,M N,I?
M.#e D 8D 41 I_.M M.II

141.41 18 i N _.M N.IT

DXF_l_rxat.

TOK-I.II_I 1IN -.1_4

mE .gogo IIM .gois
FIE -.ill9 IqlA -.lgo0

Ill t.?e41 Ilia .1107

It.04 RAP 143.11 ECC 1.•310

CIT TIN INJ • LAT INJ • LONG
1107.1 41.in SI.•I

4700.7 41.83 841. I•

IIOT.D 4I .10 3HI.IS

47141.7 41.•l IAI. I•

IIOT.D 41.10 Ig .O!

47141.7 41.IS 141.13

011BIT OLrll[31NINATIOII A¢CIIIIA¢Y

IT 11141.1 It _•.0 _ ?34.0

CIIT -.lI4I qlS .I)130 CAT -.•TSO

LI_ 8413.0 Ilia 800.S I_ ?.S

ELI L'J4I.O ELI IIS.O ALF S04.1S

+D.I I ._ lit MSI.I I IU.I _ IOI.I

.SNI Fm .I | --| I -.N_ + .l•I•

F¢lb'I.IIIM t IMTT I 4811,1 I .1_07 tl• -.1•71
ICI •.8713 ITDP -401 8GI 41Y0.I lU 410.8 TNA lTD.41

I.IKN DATE It? IT It?0

NILIOCINTRI¢ CQNI¢

RL S4•.•S _ -.00

ItC 114.010 SL -IS.it

__IC _IC

¢• SY.410 VtlL 4.lit

I.NCN AZNTN bNCN Till
41.41 S St 84

SlY.IS 18 40 IS

41.49 • St 84

lIT.IS 18 40 II

4•.49 • IS

S•7.11 II 40 A

FLIGHT TINE I4D.O0 AR•lVAL DATE

DISTANCE 410.104

LOL S,47 V_ 81._41 GAL -4.it A_ M.99 HCA _00.$4 JNA II?.IS ECC .IDlIS IN¢ 4._071 VS II.TSS

LOP 811.18 _P S?.STI 61P ?.S| _P _J.II YAL Im0,SI TAP 40.0t NCA SOS.IS APO Ill.•• VI SO.OIl

141 40.tl ZAL Ill,SO _UP I_4.M rys |s.I| ZA! 180.41 111[ Ill.18 IAC 140.11 ETC IJD.SI CLP-IST,.Y0

-JS.SI K 1119.14 ilAD NT,7 13. 11.714 _ I.M H I._I +A IS.IS N 844.80 ICC S.£1TI

_-I TIN[ I_ _T IMJ _ IN IT _ INJ _ IMJ TIME _ _T TIN INJ • _T INJ • +

IMl.lO N.I7 14.11 IN.IS lit.SO 4 II t41 IOSI.I 4|.93 11.90

SDSP.M N.II 847.80 IN,_ I_.l_ 14 It 88 47|1.D 41.99 840.$7

tlll.lO N.I? N.IS IN.II 118.11 4 18 N S0SI.D 4t.S$ 11.90

8131.81 N.II 141.110 IN.N 1111.114 14 II 88 47J7.• 41.3S 140.17

IOgI.lO N.17 N.II IN.II IM.IS 4 ID 14 IOSI.D IS.IS In.DO

SIS7.M ll.II 147.I0 IN.N 1M.14 14 IS 18 4737.1 4t.lS 140.$7

FED to StTS

DIF_IIINTI_ CCIUI(CTION8

T_-l.1401 111A -.OlIn TC_F-$.8403 IMU .1014
II .4DIS IU -.0010

-.ite_ iq_ -.O_T_

BOE 1.10111 IRA .el•e

LAUNCNDAT! IEP 87 I•_

HI_IOCINIlIC CQNI¢

_I._ _ -.in

II.ID + I.M

._ 117._ 141. -10.1,11

_1¢ CONIC
IS.itS _ D.M?

_ _ Till

44.013 4 II I0

III._ II gO •

41.01 4 81 10

1111.91 I• gO •

40.O• 4811O

8GT 41107.1 8411 _I.I ill Ill.0

• 141011 Flu ,04404 NIT -.81711 MIF -.NO4 It_ .Ills

FCI_I.ISI4 MP 11401 IS8 41141.7 US ,NOT IS• -.Igo?

l_J I.MII FIP -1141 IGI 41N.O MI IMI.0 TIM Ill.IS

F_IOIT Till 141.00

DIITNICI 414.401

I_ 1.47 V_ N.INI GAL _I.17 A_ iM.l HCA III.7S IMA 111.71 ICC .IN

I_P IIS.II VP ST.gll I_P 7.go AZP II°I? Tk 1913.04 TAP gO., RCA IDI.SS

lid 17.441 I 114.71 IAP I17.1_ ETI IS.OI ZA( lll.ll _ IIS.II IAC IST.SO

OLA -gO.I4 ILIL 1_4.N I 17.1 I ll.?O_ PTH I.Ol _ D.S?I _PA 17.71

L-I Tilt INJ LAT INJ _NG INJ RT AIK; INJ AINTN INJ Till PO CIT TIN
18110.44 N,Tt IO.N IOT.go I18.11 4 47 SI IO00.D

SI_II.go llI.T_l 847.IS IOT.OI 11_.41 14 It II 4731.1
IlO0.1d N.P! J0.10 lOT,41 188.11 4 47 St I000.l

Jllll.ll N.T'_ 847.19 IOY.N IN.N 14 It tO 4731.l

1100.14 11.78 go.lO _dlT.N Ill.go 4 47 St 1000.1
tll.tl II go I Ilgl.fl H.PI 147.111 _.11 IN.N 14 tO 11

OIPYI_NTIAL C0_CTi_I NI_ _ ACCUIACY

Ts[-I.41sl _IA -.tlgo TC;_-4.44;M IMU .N4S goT 41141.1 tn 714.7 MS IM.I

Ill .34_ I1_ -.ISgo IICI .tSOI FlU .041110 liT -.IIN mF -.MOI IITF .SLID
FO_ -.7YlS FIN .OSIl FCI_I.MgO lip IIHJIS 841 4441.1 I .8711 Ill -.11_

I0( S.4714 IRA .?Ill KS 4.4031 FlIP _J_• 8GI 44_0.• _ •I_J.I THA I7|.TD

GNIIT 01TINNINATIC_ ACCUIACy

DT Itt?.l It HI.I II IIl.l

(;lit -.HI? CII .Hilt ¢IT -.l?SI
LIA 1371.4 NIA 100.• SIS •.£

ELI 1_7I.T U II•.S ALlr lOS.IS

ANNIVAL DATE FEU !1 SD?S

INC 4.1041 VI II.PIS

APO SOl.lID V• IS.04?

ETC tiM.in CLP-IS8.SS

RAP 145.03 ECC 1.1114

INJ • LIT INJ •

40.44 II..I0

40.45 IIO.SS

40.44 If.in

40.49 •DO.IS

40.44 •1t.1110

47N.I 40.41 110 .•S

GImIT D[TIINNINATION ACCURACY

DT ltO.O t SSS.I In IIO.Y

CIIT -,01418 CI18 .IH_ CIT -.IYlS

LJIA 8117¢1.7 IliA IIS.S 81A II.I

ILl ISDI.D ELI I•7.1 ALF lOS.in

1833



JPL TM 33-99 EARTH--VENUS TRAJECTORIES EVIL. 5, t970)

LAUNCH DATE I(P t? tOTO FLIGHT TIN| |SO.DO ARRIVAL DATE FEB 14 Ills

IlL IOC•NTIIC CONIC

IL 140.El LAD -.00

RP :OI,tT LAP 8.09

I_ 130.Eli GL -IT.R3

PLANllr TOCENTR ] C CONIC

C3 14.STO ViAL 3.739

LItCN AZlITll iNCH TIN[

40.53 4 90 34

130.47 |8 90 41

40.13 4 II 14

i30.4i 18 |O 4t

411.113 4 S0 141

tl0.4T II li 44

OIETA_E 448.$49

LOL 1.iT VL tE.•Si GAL -4.El AZL •I.INI HCA 114.RI ll4A lEG.41 [CC .19093 INC $.0i15 vi tO.TIE

LOP •11.34 Vl 97,470 ill 0,04 AlP •7,00 IlL ill,St TAP ll.43 RCA tOt,IS APO Ill.It it lS.03A

iP )4,49 ZAL llS,4S ZAP 140,50 iTS ll,il Z_ IEl,St ETE SlS,Oi ZAC 134.87 [TC IS3.14 CLP-ISO.$S

DLA -4Y.ll lid. lS|,li RAO DIRT,• VIL 11,t43 PTH i,04 VltP i.40S DPA 14.$Z RAP 146.11

L-| TIN( |Ni LAT ZNJ LONG |Ni IT AK |NJ AZNTH |Hi TIN| PO COT TIM |NJ R LAT
IS|t.SD 34.N I_1.04 SOl.S4 itS.El S IS t• OSE.4 OR.t/

llAHl,$7 S4.tS 84T,OS II.ll Ill.El 14 IS • 4T•£.4 lO,Ie
Ill•,ll 14.04 04.04 101.14 l•S.ii S i• •1 elt.4 lO.II

DiAl,If S4.il 147,01 IN.IS Ill.iS 14 IE I 4/•l.4 SO.IO
tilE,SO 34.04 •4,04 tot.14 lll.n S 1• l_ OSl.i 30.•1

13411,S7 $4.0l Z47.1 IN.IS liD.El 14 L_i I 4711.4 II.ll

O IPllllUENT !/d. CCII_CT I_ll

TO(-S,lOl4 TP.A -,lOll TC)--S.Oi43 IAU ,DE71

ROE ,$399 llA -,Ol_l RCI ,Rile FAU ,04ill

-.OY4D IqUi .OIWl FC•-I.ROTT W i4ff04

iN i.lkllO iRA ,40X KS 9,OS•i FIP -444

NID-COtmlN[ EXECUTION ACCURACY

I_T 4471.1 _ ODD.D I_l I_1.|

IRT -.IPJOI lillF -.1_i4 Rll r .1_10

ill 4ll8.1 I_ .1_ Ill -.DZST

ill 4lll,l t 304,l TNA tit,as

ECC 1.£153

INJ t LONG

Ii.OR

ill • Oi

13.0£

£3R • Oi

1•.8£

liD.iS

ORBIT KTIINATION ACCURACY

IT ll)ll.• M SiO.O IS S77.l
CRT -.Otis Clio .99t3 ¢IT -.OISO

LEA £1•1.0 NIA lINi.S I_ 13.D

ELI I040.O •Li I••.O ALF 144.¢_1

l_ OAli 8(P iT 1970 Fl.l_iT TIN[ SSt,O0 ARRIVAL DATI[ FEB ill 19T1

NILI_I¢ C_IC
I_. i40.1HI _ -.¢_

Im iO_.•l LAP i.N

I_ i41.4|l 14. -I_l.IMI

P_TOCl_1111i¢ C_I¢

C3 13,ill ill I.I

LNON al_ATN UlCH TIN(

91,il ! IO 0

SiT.S| i3 • II

Sl,ll I 8O O
Ill,il IS •IB

ll.OI l 80 0

ll'r.ll 11 8 IB

DlITEIM¢i 44i. ilPJ

1.4i Vt. 11.704 _ -I,•! _ I_l.iS _ tl$.li _ ll_.Ci •CC .lOiOI INC 1.141ND Vi lt.#ll

LOP l_l.M Vii IT,ill t •.iS I El.St TAL SIS.iT TAP IM.¢l I_l 110.7t APO 111.40 Vl 33.¢11

tP Si.lO •N. ill.DO I lil.ii ETi Si.ll N llA.0t •TE iN.IS ZAC ill. S/ •i¢ tll.lO CLP-ieO.t3

U -II,44 UL ll|,O! li INf,9 ill. IS.IN I_ |,Ol _ •.444 DPA 11.11

L-I TIN| INJ LAT iNJ _ INJ iT dd_ INJ _ INJ TIN| PO ¢lT •IN

llOl.&l IS.IS 11.40 lll.ll tli.04 9 4l 9 I_J.l
Sill.It 13.l 147.10 ill,41 lit._ 14 It 4 4TTS.O

ill.ll Is,19 IO.lO lit.40 i81.04 S 4l l IOS.l

Ull.li IS,10 147.10 ill.41 Ui.ll 14 Si 4 4TTS.•

ilOl.qMI IS.iS IO.lO lli.ANI 112.84 I 4l S 101.T

II•l.ll 3i.INI 14l.is lSS.4l U_.l_l 14 It 4 IllS.•
O I FIrlIlIMT i M,. CIIc'Ir IM

l_ol.ldll TIM -.AIMl •Cl-S.049g _ .ll_ll

IOE .DOll IRA -.100e ICi .4104 IS .04IS•
F0K -.lilT• i .il't Ircs-3.004t BEP 14408

t.••lY B•A .4047 KS S.STD3 FEP -•77

RAP IMT.33 •CO t.•SlS
INJ £ LAT INJ £ L_

]l.li 11.43

37.05 £_HI.33

II.l_ 11,43

3T.OI in.S3

IT,OR 11,45

IT.IS IH.33

ORBIT DETI_INATION ACCURACY

IT iOOt.l M Aim.9 GA 913.4

CR• -,01_00 CR• ,tITI COT -.•ill
LIA loll.4 llA llO.l IDA I0.4

ELi llANi,3 EL• lll.i ALl lll.¢_D

NID_ I_¢UTION A¢C_

lit 4141.1 W lli.8 ill ImA.r

lit *.04_ IIF -.iON tl_ .Din

ill lli7.t i .lili Ill -.lit3

ill 4103,4 868 IS/,4 THA Ill,DE

_AUIICN DATE OEP IT IRTO FLIGHT TIN[ 114,00 ARRIVAL DATE FEB 83 I07|

_LI_¢[NTRI¢ CONIC 01iTAIIC• 414.01_l

IL SIR,El LAL -._ LOt. $.4T VL l_i.TSi GAL -I.S8 AlL IS,110 _ Ill.30 ll4A i|l.Yl ECC .EOE£S 1N¢ E.TOli Vi l_l.#tS

IP lOl.ll LAP l,ll'LO_ liE,T4 Vl IT,ill lAP 1,11A.IP iT,iT •AL 104,41 DIP II,Yl I¢l 100,30 APO liD,14 V• 3I,OO0

I¢ 14l,_4l I¢ -BO,OI II ll,4• ZAL IIO,II lAP Ill,4/ IT• ll,41Zl 114,/I [11[ 111,1• ZA¢ liD,St ETC Ill.iS eLI-131,11

PLIAITQCENTRIC CONIC
C3 18.149 YNL 3,li4 DLA -41,OS IN. liT,DO lAD 191?,S VIk ii,Sl4 PTH t,O• VlIP 1,440 DPA i,li flAP lIi.TI ECC 1.£03£

LNCll AZMTH UACH •iN| L-I T|N( |NJ I.A• |NJ L_MG |NJ fir AI_ iNJ AI_ATH |NJ T|N( PO CST TiN |NJ E LAT iNJ E LONG
ll.ii l 49 13 149•.01 S•.T9 14.34 ill.it liD.11 O 14 iE OSO.S El.iS 3.30

liO,IO 13 T i liDS,iS II.lO l_li.Sl IlI.Tl liD,41 14 IS SO 4ltl,I 34.41 i_lO.lO

H.il I 4• II l•|O.Oi II.T0 14,$4 ill.T1 lie.DE I 14 it iIO.I 1.4l 1.30
liD.DO 13 • • lltl,O1 I1.10 140.ll ill.It Ill,El 14 IS ll 47Dl.O I_1.41 i_lO.lO

ll.ii l 49 II 14SO,el IMI.TO 14,14 lil.ll lSl,_ I 14 It OIO,I 34,4l 1.30

in.OR il T • Sail.DE Sl,lO •AS,St lil,ll liD,DE 14 IS •• 4?Ot,O 34,4• 140.•l

OIFFIiI[NTIAt. ¢,_lltl[CViON_ NID-COUiUH[ EXECUTION ACCURACY OIUIIT D•T•IININATION ACCURACY

TO(-i.OTDO 111A -,ltlO TC•--t,O_lt BAU l,OOlO liT 4140,4 Vdl 141,1 IGI lOl,S 4T 177S,S 811 444,0 II AID.?

I_ .ROIMI _ -._ lICi .1049 f_Al .CM_I _T -.l_lii tNF -.l_lO_ Mll r .OilO CRT -.9730 Clio .MllO COT -.IMIO

Ir_ -.4817 I_ .1411 l¢II-3,1417 INM e 11 ill 4704.7 ll_ .lilt Ill -.OIIH_ LIi iIDi,4 i II4.l ILiA IO.O

ROE l.iil_l I .•1533 IK0 E.0GI4 lip -MI Idll 4101,4 IEI Ill,4 THA 171.40 ELI 103•.4 ELi 1¢_.0 ALF IOl,ll

LAUNCH OAT• _ IT 1010 FL|tHT TEN( iS•.IX] ARRIVAL OAT• WAR • loll

NELIo¢IDITI IC ¢_iil C

I¢ iiO.Di _ -.00

Re i4|.Dil (4. -SO.iS

lq.JUIT0¢lBI1111¢ ¢0NIC

¢3 11.1"11 I I.Ak_l

I.NON AzlmrN UKN TIN[

ID.IS RiO 4i

llO,Ill il SO lO

90.34 • _0 41

110.04 il SO i0
El,IS • 10 4|

11m,04 il IO IO

DIFF[I_M• i AL. C_1,CIi_141

-.liED _ -.Ill. T¢_.E.41_S I1_ I.O_O0

• liMA 01M -.0TIT IIC_I .i_10 FAU .041¢Ht
IrDI ".aiID FtA .•171 FC_.l.lSiO lOP l_OIS

OO! .li.0QO0 Ilia .IbNi0 KI S.41NM Flip -ill

DIOT_IICE4SI.IM4

1.47 VL 1_.•7? _ -I._ A_ I_.•1 lICA I_P.4.40 ll4A iL'J.)t ECC .10334 INC •.3111Vi it.TiE

LOP I_T.04 Vff IT.•Ii GAP i,T4 AZP l.•S IN. IDt.04 TAP 9T.II NCA IHl.IHI APO ISO.OI it 34.111

IP 8T.44 •AL lOT.SO ZAP i4?.lO LrTI St.•• ZAE itS.t• LrT[ iis.li ZA¢ ttO.Oi ETC tSO.INI CLP-ill.04

O_ 040.70 I ISi.Sl lUl 014T.4 VIL IS.SIS PTH t.Oi I i,4040_l i.iO RAP tSO.li £C¢ I.iOSl

L-I TIN( INJ I.AT llJ I IlJ IT Ate INJ AZNTH INJ TIME PO CtT TiM IlJ t LIT INJ I LONG
illS.SO II.ll i.ll 114.£5 SIT.IS •44 It 011.1 SA.lO 1.08

lil_.ii •l.II •10.1£ IIIolM lil.II ii 40 04 4i_1,7 14,00 _41.OT

MIi.IO IS.it O.IS ili.II ill.is • 44 it Oii.l 34.10 i.ll

0oil.i| IS, St lEO. it ill.14 lll.II 14 40 04 4411,l Sdl,10 ill , O#
14Sl.lO ll.S• D.IS l$1.1_l liT.It 4 44 It lll.l 14.10 1.18

0411.1D It.$£ t_O.l£ ill.04 llT.li 14 40 34 48L_.7 04.1)0 141.O#

Nll [I_¢UTICN ACCURACY OltiIT D(TERN|NAT|ON ACCURACY

16T 4743.1 M (iS.? 161 roD?.8 IT Oil4.0 IR 441.£ 18 307.£

= .. = :g ,,,i .,. c,,4TII,I -,1109 I ITIO,E NIA ltO,l 41A _4 0

61 4T#I,O ill Ill,! THA ll_.OI ELl llil,l [_I Ol,I ALF IM,t#

1434



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH •AT• _P i7 1970

NIL IOCENTR|C CQN|C

14Q.IS _kL - .N

RP IN.S5 LAP 1.49

tic 147.179 _ -iS.IT

PLANETOCENTR| C CQN|C

C3 lt.SGS V_ $.DYS

LNCH Azm U¢CH TIN(
li.•T • SI 51

117.33 $3 11 li

58.17 • U 11

117.33 13 II U

le.•T • U 3S

117.33 S• It li

FLIGHT T|N[ DID.00

DI IT•C( 4iS. 147

L_ 3.4T VL K.llS GAL -t.iT i_ •I.N G tiT.If I_

LOP 13t.S4 VP $7.L_8 GAP S.0e AZP N.44 TAb S•l.II TAP

SP II.DI ZAL |04.4| ZAP I49.$4 |TO 90°44 ZAE 181.79 ETE

M•IVAL DATE NAT 4 1975

IH.•! [CC .8OS93 INC t.94£4 Vl _.7tl
M,I_ I_A t;.iI AT• tl•.•I V• _.••_

SlO.•3 ZAC 1£7,E• [TC •i•,74 CLP-II_,•I

DLA -_l.lf IAL NI,T• U0 •MT.4 tL It.In PTN 2,01 V_

L-I TIN( IN• LAT IN• LONG IN• RT AOC IN• AZNTH IN• TIN(

II.04 10.I4 4.d4 I18.99 III.L_I 7 I1 )l

I441.00 10.II •II._l IS•.00 ltI.tI I4 4I )I

lI.01 10.I4 4.44 II•.ll III.L_ 7 IS II

$441.00 10.IS III.81 ltl.00 III.I! I4 49 _I

SI.01 IO.i4 4.44 118.44 III,L_I T 1I 31

I410.00 IO.ll 819.81 Ill.00 lIl.ll 14 4Z 3t

• IPlrlIINT lab CQNN[CTIQNI

TO[ -.iMO llA -.t0OT Tfl-I.IIN JlU J.0HI

I .8101 I -.0OI8 ICS .•TIe FAU .04111

F0( -.IO4_ _ .MI8 FCI-S.II4I IIP SSI

l .H IRA .1111 IC3 •.I41HI FIT -4179

I.| DPA 3,•1 RAP Ill°El ECC 1.1970

P• CET TiN |NJ E bAT IN• •

TlO.l 33.•7 3SQ.SO
4140.0 33.•• 244.J!

710.t 33.•7 314.80

4040.0 33.98 144.iS
7tl0.1 31.•7 31a.80

41_0.0 33.•• 144. IS

CmB|T D_TERNINAT|0N ACCURACY
• T 14!9.4 li 4L_.O I_I 3IB 0

CaT -._ CRI .•AT• C•T -.NIt

LIA 1_7.3 I IDA.• 8DA L_P.•
EL| tit•.• _ 77.3 ALF tl3.iS

LAU_ •ATE I(P •T tl/O

HI_IOCI_IRIC C_NI¢

iL liD.J1 UIL -.aO
i_ IN.IT LAP J.II

RC SIO.tl8 _ -SS.I4

PI_ITOCENTR 1¢ C_IC

C1 11.I04 _ •.l_l

_TNTH LNCN TIN(

I_.t• 7 17 3

$tl,8• 13 I0 IS

N.t• 7 IH' 3

115.1MI 13 tO II

N.S• 7 87 •

119.00 t• Sl 81

NID-Cd01J_ I_¢UTION ACCURACY

I_T _lll.• I IO_.7 I_ t01.i
lit -.10il I -.IMI tlY .IlTl

IGI 4844.1 I .ITS• 913 -.DIGA

8GI 4891.9 8De •It.I THA 174,91

FLIGHT TIN( |N.O0 N_IVAL DATE NAIl I J•7t

DItTANCI 471,499

L_L •.47 VL 44.17_ GAL -•.49 AZL 9I,lI HCA •N.I_S IMA 1•4._ ECC .L_kl7 INC 1,G171

L_ I_4.•• W 37.11I GAP 9.L_ _ZP 8_.1_ TAL 18!.iS TAP I0.I1 RCA N.•! AFO 1SO.SO

$4 I 14.01 ZAL 10t.47 ZAP 191.3t IT• 90.97 Z_ IL_I.01 IT[ SII.44 ZAC 1£5.91 [TC L_O.47

DLA -II.I_ RAL 1ID.tl _iD 1_47.4 _ It°Ill PTH 1.00 VliP i.ST5 D_A I.N RAP •lD.li

L-I TIN( IN• LAT IN• L_!G IN• •iT ADC IN• AZNTH IN• TIN( P• CJIT TIN INJ • LAT

SI.II I1.10 •II.0I 111,97 I19.41 7 il 47 793.7 3i.N
II.II II.T_ HI.41 111.t0 tt•.40 14 48 St 490_.1 31.10

tI,iS I_,0e •I_.gl Ill.IT 119,4I T 4_ 47 ?0_.7 3t.IO

lI.tI 18•TO •I•.4S 111.fl 1I•.40 I4 41 It I_Ol.I 31.10

SI.44 II.44 •I9.44 Sl$.9T $t•.42 T 48 47 TOi.T 31.4K)

SSOG.II m.70 IS•.4! S_.44 119.40 14 41 t_ 490_.0 3t.N

• IFF1]I_T IAL I_CNI

T0I *.TiSO 1111 .t TC_?,Sl IAU 1.0181

I .IIll I -o1111 1¢1 ,I•l• Fil_ .|I

FD! -.IL_•O F_A .49!0 FC•-•.IMI ISP 11

B0E .77N IRA ,lOGO K• T.IIFF9 FM e 41_

Vl ll.7tS

V• 14.1_1

CLP-SI_.88

NID-COUNMDICUTi0N ACCUP_CY

NT_,•t t,O NI t01.1

Mlisio.sm ._! 119 -.1193

IGI 4117.4 _ _1_.7 THA 174.5I

[CC $.1117

IN• •

$IO.l_

I_T.•!

3IO.N

UT.li

SDO.N

1iT.•!

CIIIT D(TIRNINATION ACCURACY
• T 1_,3 44 41!.T 44 •YI.t

CRT -.INS ¢319 .1_03 C•T -.•tI4

LIA l_4_I.I NIA IIMI.I 81A 35.3

ELI 1349.• EL_ IO.I ALF 101.10

LAKN •ATE KP 87 1170 FblGHT TIN| Sit.00 ARRIVAL •ATE NAR • JI71

HI_IQCEN_I_IC CO_lC •|•TkNCE 4TT.IOI

K ll•.Ii IAL -.00 _ 3.47 V_ li.lIO GAL -t.19 AZL fI.N H(A III,0! i_l 114.49 [CO .tOi_l Tile i.Dltl Vl It.Tit

RP IN.it LAP 1.10 L_P tiT.IT _P 17.144 GAP •.!• AZP 8_._0 TAL IN.0I TAP li.N flCA ••.47 APO 119.34 V• _4.•I3

Re 1!8,171 $4. -SO.M If I_,_ ZAb IHl,lI ZAP 1t£.•3 IT• It.SO ZAE 1L_.34 ITE II_.N ZAC IE4,73 ETC t•l.JT CLP-i_4.70

Iq.AI_TOCENTRI¢ CONIC

¢5 SO.iT4 K 3.313 DLA *M._B PJU. _4,0_ RA0 i_47.4 V[L II.lO1 PTH 1.00 VHP i.il3 DPA ,t• •AT 355.40 [CC 1.1_OG

bNCN AZNTH LNCH TIN| L-I TIN( IN• LAT IN• L_MG IN• RT AK |NJ AZNTH |NJ TIN( P• C•T TIN |NJ 3 LAT IN• •

44.H • 4 18 I811.10 IF.IT II•.lO IIS.II 111.75 • 14 t4 111.3 19.10 341.D4

110.18 13 ! 47 1HT.•_ IT.t8 IS•.I4 SIS.iS 11S.74 14 _l 34 4N7.1 _I.N fls.Dl
N.II • 4 11 llI_.IO I7.17 •ll.IO 1U.11 111.7• • 14 N 458.3 II.N _49.D4

110.10 13 I 47 llITo•I lY.II liD°g4 ll_oI1 111.74 14 _1 34 4147.1 ll.I• I!1.30

44.s_ • 4 s• tl_e.N I_.s7 •IS.l• I.s• tit.T• • 24 N eli.3 n.N sii.Da
110.18 11 t 47 1HY.lt tY.18 tltol4 I,II 111,T4 S4 18 14 4147.3 t1.18 tI1.3I

OIFlqlNDIITIAb IIQN8 _ 83_CUTION ACCURACY CIIIT D(TENNIITICI4 ACCURACY

I! .nil IA -.10/I RC3 .Ills FAU .0_14t IT -.T_81 if -.YIII i1_ .9SI_ CIIT -.I_L_I CII .Tl|i CIT -.7319

F01 -.IlYl FIL4 ,I FC1-1.1080 lip 11_4_ 818 1088.4 Nil .SJ_4 RS3 -.ILq)l LIA 119£.7 NIA Jld.I IIA 41.•

I .i_ i .tIM _ 7,81H FM 4Ti 441 NIl,• N t.3 _ ITi._ ELI 11T8.9 ELI 44.4 A_ 159.9T

LAUNC_ DATE _ IT 111_I FI.IIHT TIlE 114.00 ARRIVAL DATE NAR 10 llTt

NELIOC[NTNI¢ C_NIC DIITANCE 4_.I_P

549.44 b_ -.gO b_ S.iT Vb 8_.444 GAL -1,70 A_ 95.00 HCA 837.93 8_A

IP tll.il LAP .g8 L_P IiO.q VP •T.SI0 64P •,7I /_P 1_.41 TAL 11_.41 TAP
RC 114.400 IL .-0.111 EP 11.41 ZAL II.00 lAP 1t4.41 ITI 91.11 ZI( tll.II IT[

PLJ_fO¢_N_IC CQNIC

CI 19.844 V_ I.IJI DLA -t.II NAL l.II NAD 4117.4 VD_ 11,1_ PTH 1.00 _P

_CH _ U• Till L-i TIN! |NJ LAT

_.•T • 44 N 11•?.•1 81.11

IOl.OI It II II IliY.tl tl,ll

_J.I7 • 44 H lilT.DE If.iS

IN.II It U M II47.go 8S.4_

110.80 Sl IS • 814!.44 tD.tY

110.00 14 44 Sl gll0,il 81.45

I .ms I -.II I_i .l IrAu .0I_lI

F01 -.0_44 FRA .ITrl FCS_I.N0S ImP lit

I .GA_ Im .•_ KS T.4_S VSP -S4T

t_4.0t £¢c .11041 IHC t.DI41 Vt lI.715

g.N IKA IT.IT _ IS0.10 V| 34.N3

IID.N ZAC SI_.li ETC III.N C_P-t•!.17

i,Ti_ DPA -1.3t) NAP •57.30 E¢C 1.1805

IN• TIN( PO C•T TIN |NJ I LAY IN• • LONG

• S I• SIT.3 91.13 3M°II

I4 _9 44 _.0 _.13 IN.N

• I $1 SIT.3 I_l.t3 3M°18
14 l_ 44 !048.0 18.$3 tli.N

1• N _ _1.1 II.•T IN)I.I_

II ll 3I 4111.l 33.17 •It.DO

lit DITI_INATICN ACCURACY

IT 904.0 8R l_l.l M •13.1

CIIT -,Ill• (311 .lllI CIT -.II11

1.9 14_A- 183.3 _ 47.I

ELi _.3 •L_ 13.• ALF Ill.IS

IN• LGNS |NJ RY ADC IN• AZNTH

• 4@,N 1N.61 IIO.DS

l,l IN.II 110,tt

MI,N Sl.ll 110,11

I.N Ut.49 110.11

171.TT 181.11 118.44

_._ 181,_0 I01,44

_I_ _C_TI_ I

0ST 10_.0 I• 811.t 161 StT.t
IT -._lll IF -.P440 IlY .1144

Ig IOIT.7 | .till Ill -.11TI

IGI NI4.O IG! 971.9 TIM 17t.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. ,5. 1970)

LAUIKN •AT• ••P 87 197• FLIGHT TIM( 166.0•

N(LIQC•NTIIIC CONIC

Rb 149.•S LAb -.00
lip 104.49 LAP .74

RC 110.S3• _ -•.74

PI.AIETOC•NTR | C CONIC

C$ 11.079 Vl4L 3.3••

LNCH AZNTH LNCH TINE

79.1• • $9 4•

100.88 1• 34 01

TO.l• • 38 4•

100.98 1• 34 91

11•.00 11 _ 1•

110.00 IS 40 $$

DIFFERENTIAL CGIUECTIN

lrO[ -.3791 111A .$834 TC5-7.4590 BAU 1.1040

IIIDE ,11•7 ImA.-.IU| RC3 .4740 FAU ,0314•

-.•104 FRA .i330 FC3-1.77t3 IRP iRL_
.4)4• lIRA .$401 KS 7.4141 FRP -88§

• |•TANC( 488.Q93

LOL 3.47 VL 86.417 GAL -1.2• AZL 90.•S HCA 24•.41 •HA

LGll 843,•• VP $7.•7• GAP 1•.01 AZP 0•.13 TAL 1)4.77 TAP

GP 80.|• ZAL •1.73 ZAP 1§S.•1 [78 $1.77 ZAE 126.75 ET•

ARRIVAL DATE NAR 1£ 1971

LAUNCH DATE IMEP 97 1•70

1•3.77 ECC .Z1£44 114¢: .8473 Vl •9.715

1§.19 RCA •7.41 APO 1S•.•9 V• 34.931

144.76 ZAC 18Z,70 [TC •31.55 CbP-lt4.54

NIrD.I_IC CONIC

IlL 14•,•0 I.AL. -,00
lip 104,113 LAP .lid

IK 114, )41 GL -4, )4

PL,A/GTOC3ENTR 1C CONIC

C$ 11.310 VHt. 3,_k5
iNCH _ _ TIN[

90.00 10 $7 •

90.00 11 47 •
100.00 11 10 n

100 O0 14 i 88

I10.00 11 80 ee

110.00 10 mJ g

DLA -30.17 RAL tTl.J• RAO |§67.4 V[L 11.S04 PTH |,00 VI4p 6.|§1DPA -t.3t RAP •$9.•9 •CO 1.18£3

L-| TINE |NJ LAT |NJ _ INJ RT ARC INJ AZNTH INJ TII4( PO C•T TIN INJ 8 LAT INJ £ LONG

1044.46 )4.00 337.14 151.97 10•.05 • S6 11 444.5 •9.$5 3£9.11

$?63.04 9_4.01 ITS.t9 131.97 108.85 14 1• S• 9101.1 t•.3l ••S.£5

1•44.4• IM.O0 S37.14 111.•7 108.85 • S4 11 444.5 ••.3S $19.11

ST•3.M 14.01 |73.1_ 1)1,07 108.83 14 10 S• $105.1 •0.39 £•S.RS
074.74 11.04 30J.43 157.§S 111.00 11 43 |7 74.7 1•.0S •!t9.01

IIM.7• 33.14 t$1.ll 194.43 _.3| 17 • 58 410|.8 34.17 •1_.40
N|O-_ [X[CUT|CN ACCURACY CIBIT 0(TFJ_41NATION ACCURACY

8GT S101.7 m SST.I 843 103.2 ST 733.3 M 184.• 88 _9.8

RRT -.7516 JlRF -._J9| RTF .0171 CRT -.•SSl CR• .•$£S CJT -.40•0

$118.1 _ .0040 fl11 -.9181 L_A •l_•.S MSA •tO.4 SEA 48.7

801 |110.1 _ 571.0 ?HA 175,40 EL1 I_1.• [LZ 101.8 ALl r 11•.93

FLIGHT TIm_ 1¢M1.00 MRIVAL •AT• MAR 14 1971

OIRTANCZ 494.4011

I_ 3.47 VL 1_.314 GAL -.84J _ IlO.IJl_ 14CA _3.•0 8NA

LOP 147.07 VP 57.0119 GAP |0.51 AZP 43.1_ TAb 183.15 TAP

GP SO.Zlt ZAL 88.33 ZAP 197.013 LrTS |t.55 ZN[ IL_,•O [T[

1|3 44 •CC .|1S0• INC .01S8 Vl L5.715

ll.?t IKA N.ll APO 150.01 V• 34.•19

11_J.48 ZAC 111.84 [TC 113.19 CLP-197.40

DLA -|8.17 RAL871.IkqlL40 1547.4 VEL 11.|19 PTH £.01 _ 0.948 DPA -4.10

L-I TI)_ INJ LAT INJ LONG INJ RT AOC IN_ AZNTH INJ TIN| PO C_T TIN
844.13 30.71_ _.81 S_4,1NI 109.74 11 11 lS r_lD.l

44L5.01 14.07 $10,51 IM.11 101.39 11 NI 32 81.1

T?I.•8 11.40 $14,47 1_5.19 ITS.19 11 |1 88 17t.•

!|SI.45 1_.57 tlrD.07 137,11 H,•4 1§ 40 I_ 4410.4

771.14 11.$4 311.17 |10.58 11_.54 11 33 13 171.1

IkDItD.IM )4.11 1_.7t 137.110 31.51 17 48 0 4444.•

D I FF1m83_r IM. CQIMIECTIGN6

-.8043 TIL4 .0011 TC8-7.4100 1AU 1.l,mS

liD( .1170 NItA -.14K3 ItC$ .4gOe FAU .03!HJ7

• 0441 FIIA .¢1411 Ircs-|.800S DIP SOUl

• 3)4| 88A .M• K3 7.4L_17 FIMP -889

RAP _•1.5| •CC 1.1811

INJ • LAT INJ • LCNG
J_.•3 513.54

tS.•S 3Or.AS

1•.•1 307.19

L_.44 •47.4_

15.78 _Ddl. S7

14.04 •11.55

ORBIT DETI[RNINATION ACCURACY

• T 40tl.0 M 379.1 10 144.8

CRT -.8441 CR$ .0•J4 CST -.51•8

LSA 703.1 14_A •7•.3 90A 46.5

EL1 _M..• •bE 177.9 ALF 150.11

NI_ E_CUTI_M ACCURACY

88T 01_.1 _ 01_,1 8G5 184.3

lINT -.TIM IINF -.7118 RTI r .1_.'03

8M I;897.1 R_ .0784 RlS -.1_08

|St $188.| 841 _89.1 _ 179.3|

LAUNCH •AT• S•P 17 1970 FLIGHT TIN( 170.00

HELIOCENTRIC CONIC

RL 149,•9 LAL -.00 LO_ 3.47 VL

RP 1M.$• LAP .ST LOP •SO.R| VP

ItC 140.740 GL -3.00 rip IR.3• ZAL
PLAN[TOC•NT_IC CONIC

C3 11.G_4 VI_ 3.41t

LI4CH AZNTH LNCH TIN(
90.00 10 1 34

90.00 13 1• 31

100.00 10 $4 31

1DO.D0 19 • 1S

110.00 11 13 t
110.00 17 D 14

DIFFERENTIAL C._RRECTION_
TO( -.1194 TRA .•805 TC3-7.•S)4 BAU 1.1330

ItO( .81S1 RRA -.194k5 RC3 .41•4 FAU .O•LqDO
IrD( .1079 IliA .7344FC3-|,37S5 18P 13707

.•44• MA .8)43_C$ 7.8811 FliP -•1•

DISTANCE S00.094

8•.311 GAL -.41 AZL 90.40 NCA 840.71 ilia

_.373 GAP lO.JO AZP 13.84 TAL 181.47 TAP

• 4.90 ZAP 158.18 [TS 15.04 ZA( 187.0| [T[

ARRIVAL DATE MAR 19 1971

LAUNCH DATE RIP •T 1•70

1|3.10 [CC .•1717 INC .39_9 Vl R0.715

04.85 RCA 90.3S APO 14R.9• V8 54.907

1_.18 ZAC 181.0| ETC 883.85 CLP-198.ES

DLA -IS.It RAL 879.57 RAD 3937.4 VEL 11.S3S PTH 2.01 VHP 7.094 DPA -5.80 RAP 805.41 ECC 1.19£D

L-I 7114( INJ LAT |NJ LONG INJ IT ASC INJ AZNTH INJ TIN( leo C$T TEN INJ 8 LAT INJ £ LONG

1044,•3 14.SS 353.11 1_J.13 114.S3 10 19 $9 484.9 17.75 $£9.90

STiS.N t7.|t 27|.74 140.80 9•.11 14 48 87 S14•.0 88.07 2M.19

913.84 18.|1 3L_.54 13S.31 117.37 11 • 43 315.0 10.08 311.50

S3•_.RS 211.48 147.0_ 141.09 15._D 1_ 3t 7 47•|.3 •9.89 £38.•5
859.84 0.46 $14.1_ 113,40 125,24 11 87 18 |SS.9 18.78 309.30

50_5.04 54.17 |1•.1• 141.30 84,88 18 •3 57 44|3.1 31.9S £0_.•9

N|D-COUIRI_ (XECUT|ON ACCURACY _RB[T DETERNINATION ACCUI_ACY

8GT 58£4.7 8DR $45.$ •43 1)4.6 ST 551.7 M 571.4 B0 R79._

IT -.IH)IS _ -,M33 RTF .9104 CRT -.51•0 CRI -.ll•l CST -.7031

866 St•S.1 RL'J .0_47 R13 -.9_q)7 LSA 6•3.• 14_A 358.0 SOA 41.7
801 S_54.3 _ 343.1 ?HA 175.85 ELi 008.0 [L_ •91.• ALF 15•.93

FLIGHT TIN| 17£.00

DISTANCE S01.788

L_.L_4 GAL .OS AZL 90.19 HCA )4•.•5 IN4A

_J4.451 GAP 10.88 AZP 09.94 TAL 179.•1 TAP
01.44 ZAP 1S_._rD) LrT5 53.0| ZAE 1|7.13 ETE

ARRIVAL DATE MAR 19 1971

H_LIOCIrNTRIC CONIC

ItL 14•.•S LAL -.00 I_L 3.47 VL

ff I_N.IO LAP .1• I_F 813.4| VP

RC 1•_.•_ GL -1.48 GP 17.511 ZAL

PLJU_TOCImTIt 1C C_NIC

C3 1£,147 _ 5.44S

U404 AZNTH _NCN TIN|

• 0.00 •3949
90.00 14 3 8

100.00 10 40 31

100.00 11 411 7

110.00 11 4 MI

110.00 17 33 48

DI FFEIWNTI AL CCIIgCTIC_
1roe .M77 111A 1.01FI)1 TC3-7.0_18 BAU 1.14193

mE .•164 m_ -.1me _cs .N4o F_U .0_
DO( .sue m_A .Y_1 FC3-|.13_4 lap 188|?
so( .eso• mA s.oses so3 ?.o)41 rse -sea

1_.04 ECC ._L_OS3 INC .1879 Vl 88.715

10.7• RCA •5.7• APO 149.•5 V• 34.BSHi

188.70 ZAC 1•0.54 ETC ••4.50 CLP-199.08

DLA -_4.3| RAL 285.18 RAID 8117.1 VEL 11.S53 PTH £.Ot VHP

L-I TII_ INJ bAT INJ L_NG INJ RT ASC INJ AZNTH INJ TIN|

1•17.09 IO.M 543.11 139.70 113._1 10 0 3

94LLJ0,)4 88.0_ INI4.43 144,44 •4.0_ 15 34 58

1081.14 4.0_ 388.1S 131.88 111._0 10 S7 32

_.C_ L_.3I 140.)4 144.71 31.70 17 lS 88

1_5.1_ S.S3 310.88 134.1Ht 1L'3.7• 11 88 S9

41Nil. I0 )4.00 £14.44 SAD • _!) •4.Lq) 18 53

NIO-CQUI_I_ Ir_cuTION ACCURACY

3GT SLY1.1 Nil $40,1 8G3 1•0.•

RRT -.•148 Nil• r -.8813 RTF .•109

BL_.5 RI_J .0104 RI_I -.•1•|

801 §|•1.$ 84| 400,3 THA 17tl.00

7.|)4 DPA -0.|• RAP •05.SG ECC 1.1••9

PO CRT TIN INJ t LAT INJ • LONG

317.1 14.14 $34.9£

$030.• ••.3• •55.77

4|1.1 11.91 3•1.87

4701.0 88.77 131.5_

533.0 9.93 $13.S_

4341.3 33,10 205.3E

CmJlT DI[T[NI41NATION ACCURACY

ST 303.• 8R 344.5 Sl _19.S

CRT -.1773 CR8 -.•99_ CST -.8795
LSA 889.8 14SA Sl•.• SSA 57.3

EL1 609.• EL• 3S5.9 ALF 170.98
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

L&UNCN •AT• 8EP R• 1•70 FLIGHT TINE SO4.00 ARRIVAL •AT• NAR •• I•Yl

<LIOC[NTIIC CONIC OIOTANCE SSS.4IO

RL 14•.•S LAL -.00 LOL S.4• VL IS.tie GAL .iS A_ m.m NCA i|$.Sl ImlA iI_.Si •CC .•ISM IN¢

lip SOl.El LAP -.OI L_ lSl.IO _P N.t GAP iS.Sl A_P N.O0 TAIL |fl.i4 TAP •i.i• ICA TO,IS APO

RC 114.900 GL .08 GP S•.OS ZAL TO.SO Z&P SIO.4S (TO S4.97 ZA[ SZ•.Ot ETE S••.L_ ZAC l|•.•T [TC
PLANETOC•NTNIC CONIC

C3 1•.•14 VHt. ).STO OLA -U.4•ILOL 1_6.0• flAO _JOb?.S _ lS,S_ IlrlrH |.OS Vt_P •._14 OPA -?.•1 RAP

LNCH AZNTH LNCN TIlE L-i TINE INJ LAT INJ L_N6 INJ IT A8¢ INJ AZNTN

SO.O0 • L_ 81; 1_OS.I_ ?.19 $SO.OS S48.W iS•.4S

iO.O0 14 44 li SlAl.l_l ll.lO IN.SO M8.41 IO.lO

lO0,O0 lO II lY lilA.AI I,O0 lU.OT lll.ll lll,il

100.00 l• II• Illl.ll ll.17 L_4.OT IM.40 l.I

110.00 II SII ll.?• I.ll MI.N lEO.El ilA.N

i10.00 10 4 II 4•lO.ll ll.ll llO.4S IM.II ll.ll

._ vl |•.#iS

tiE.•• v• _.SiS

|•S.SS (LP-ill.•!

DOT.T• •CC l.•lOl

|NJ TIN• IllO C,IT TIN INJ • LAT INJ S LONG
O All• •lS.O iS.OO 14S.il

SO SO 44 4tAS.l II.iS 14•,Sl

SO 41 I1 Sl4.4 •.•• Sll.ll

II 41 SO I.I ll.40 lll.lO

iS I!l_lS IHDO.O /.!1 IIT,44

II I• • 4S10.3 It.i• lOi.Sl
Olill_ CalllICTlCOII

TO[ .1144 11M •.I/U4 TCl-t.Tltl lIU 14111
lie .•tll lU -.till ICi .llOY Ill .illll

FOE .till i .llYi F¢l-I.Illl lip tit

Ill .iTS• BRA S.llll I_ 1.1711 FOP -Sill

LA_ DATE 8_ t? SOTO

IIELIOCIN1111C CClil C

NL $40.11 LAL 0.00

lip SOI.II LAP -.10

NC ill.Ill I_ S.41

PLAIITOCEN_ I C CClll C

CI Sl.glm K O.0•8

I.NCN AZNTH 1./OCM T|NE

tO.O0 SO IO SO

i_.O0 SO 14 $7

1OR.OR It IS it
110.00 II 4 •

ltO.O0 SO OI OI

NID_IIQ/Tii 1¢¢111A_

lit Ul4.IMI iM.O ill S#S.4

aRT-.1411UF -.llif RTI r .liDS

811 UIS.SRI .GAY? RIO -.lit•

lid ll$1.•lll lOl.! I tel.14

ORBIT O(1T_INATION ACCURACY

IT Tii.O IR SSJ.S 88 SSS.T

COT .10_CI8 -.SeOi COT -.•SOT

LIA iOll.SlMA Sl•.O IHIA SR.8

[LS T3£.3 ELi SSO.• AU r S.Yl

FLIGHT TIlE SYI.O0 ARRIVAL DATE MAR _ l•Yl

DIiTANC[ Sii._ll
L_ 0.4• VL it.SOT _ i._ A_ ll.lO_f_l llA._O Ill ill.tO ECC .li#OS INC .•04S Vl lI.TiS

I_PIlI.?/ lip M.ili i Sl.ll AZP IO.OI T_L l_l.4l TAP 7_.•Y IICA Ibl.Sl APO ISO.OS Vl 34.874

GP IO.iSZAL ?4.00 ZMP iiS.ll ETI M.i• Z_ ll_.50 ET[ I••.TO ZAC 119.05 ETC L_S.il CLP-i?Ii.#i

DLA-ln.ToIuLIIO.OIIADIIIy.S VEL iS.•IS PTN !.04 VtlP •.$44 DPA -8.OZlLAP i#O.O0

L-I TM IIM LAT INJ _ INJ IT _ INJ AZNTN INJ TIN[ PO CIT TIN INJ • LAT

Mi7.li 4.41 Ol|.lO 141.10 S|O.O0 • 40 SI iS?.O •.IS

M1NI.SO N.Ir/' ISO.ll lll.l 88.U il IS SO 41•O.O ll.•S

1111.81 $.11 Oll.ll MI.O0 SiO.li 10 44 i• SIO.l •.N

tllU.Si N,IS llO.14 lll,O0 ll,l SO IS li 4Sl.l ll.I!

il.ll .N _L_.I l.l ll4,ll iS II 4 4•l.S 4.S/

44_4.li SI.II _.l lll,li li.ll SO tl X 41U.• II.ll
OXili IGNI

Tll .•iN 11M S.Alll TC_.AlYl _ I.Slll

ml .Ill4 I -.SOU _ .ills FAU .OlliS

I_ .NEI i .Nil lCl-S.lgl• lip SilOS

IDE .Ills IU i .SOLO KS t.,14SO FIP -S_O

NID-_ llECUTICN ACCURACY
8iT Illl.O m lll.O 8G_ STO.•

-.ill4 _ -.tilt Rll r .liil

ill IMll.• W .•lit Nil -.liin

I_i SSO0.O MI 4sO.O •HA SIR.iS

ECC 1.11_6

INJ •

348. SO

144.SS

SOl .It

llS .IS

S£i. St

111.07

ORIIT Dl11BININATION ACCURACY

iT IO0.S 8R SS4.I II S•S.O

CET .iS4• Clio °.4480 COT -.lmlO

L_IA IN_.• N_t 340.1 OOA £•.1

EL ! _0_.• [I.l SST.O ALl r 1.4•

LAUNCH OAT[ _[P tY i•T• FLIGHT TII_ IYO.O0 ARRIVAL OAT• NAR S4 il?i

NELIOCENTRIC CONIC

RL 14•.•1 LAL -.00

RP IN.IT LAP -.iS

ltC lltt.OO? IL 0.11'0

PUdITOCDiTlUC CONIC

¢i 14.4S8 I 1.808

LNCH I LNCN TIlE

90.00 • 10 SI

im.oo iS S8 •

100.00 10 lO U

1OR.OR 1• IS •

iiO.O0 II In

iiO.O0 10 II II

DISTANCE SOl.SiS

LQ_ S.4T VL 81.SSO GAL S.SI AZL tO.it lICA ISI.4# INA SIS.•• [CC .tOOTS INC .SOil

I_ t_l,•4 VP 11.797 GAP iS,iS A_ IO.O? T/dl SY4.tO TAP T4.I• RCA iS.14 I ISO.i$

GP IS.S• ZAi. IS.SO ZIP Stil.lO ITS ST.•0 Zal ill. S• [T[ itl.il IAC IS•,4• [T¢ lll.il

OLA -si.noll ltS.li Ell IN•.i VIL li.iSS Pill t.O! VlIP •.?SO I_l_ -i.#4 RAP £7£.1?

b-I liN[ Ili _AT IlJ LGOIG lli IT AIC llJ AZI4TH INJ TINE PO C•T TIN INJ • LIT

SlO_.tS S.ll .OI SiS,IS SOl.tO • IS SS IOS.i S.iS

t4il.ll ll.lO 149.O! SiS.T1 ll.Sl i• li El 4eL'O.O ll.ll

_lllO.S$ .40 341.li lEe.iT llO,ll SO 41 St I•O.S 4.4S

Sill.IS ll,4l ill,14 SIS,IS 14,iS l• SO II 4S10.1 l•,Sl

Sill.is -l.48 I_O.I Si/.ll 114.10 iS I_ 34 SAS.i l.Oi

4eO#.S8 Sl.lO 104.N ill.O• IO.il lO il I 411•.l Sl.lO
DIFTT_NT IAL CC_¢TIQN_

10( .4_OS TRA l.•i4• T¢_-_.C_i BAU S.i•4•

nO[ ._8_E RRA -.iON RCS .89e8 "F_U .08490
FOE .30•1 FleA .OLEO FC$-1.4•$0 I_P S_Ll•

IO! .SiiS I_A 1.T[ll BCS I.II FOP -SSI

NlID-COImll [I_¢UTION ACCURACY

IGT SdllllO.ll 8rdl ilM.4 •GO ll•.O

IIRT -.OOOI ill r -.SOLO lITI r .loS•

Oil $4_|.7 1_3 .OlSS RSS -.S_.4S

I_i $4S9.8 8G! 4S$.l THA 170.10

Vi £9.7ti

VR 34.044

CLP-17i.S£

[CC I.£STI

INJ ! LONG

SSS.4S

_40.4S

S34.S4

£18.L_

SIi.4S

1•l.14

ill DET[ImlNATION ACCURACY

ST SOIS.O INI S4•J •l dR•.4

COT .S944 CR8 -.409_ COT -.99_0

L4A SITE.• N_A Si•.S ISA £4.4

ELI iOIl.O EL£ 514.4 ALF #.IS

FLIGHT TINE 'tli.O0 AI_IVAL DATE OAR L_I 1471

I_ IC_IEIITR 1¢ C_IC

liP ION.TI LAP -.ST
I_ iYl.C_lt i_ S.II

_TQCI_ I ¢ C_IC

CS lS.14i Vl_ I.IMS

U_N AZNTN LOCI Vii

IO.O0 • I IS

eo.oo SO II •

IC_.C_ 10 17 li

lO0.O0 iT i8 II

110.00 I1 I 40

I10.00 i• 1'* iS

OIiTllICi ll_l.tWI

L_ •.4? V_ ll.O?i GA_ i.SO A_ N._ )CA ill.14 _ 1£1.•1 ECC .£_•S INC .S?•O VI lt. TiS

Oil.IS Vli ll.?S4 W it.iS A i_P IO.OT TAL ITS.it TAP TS.Ti RCA IS.iS APO iSO.I• Vl 14.iSS
GP IS.Cil IN. 14.47 lAP OWl.iS [TO Sl.ll I SEE.iS IT• 114.S1 ZAC 11•.9l [TC liT,it CLP-ITt.Si

DLA -IT.S? R_ lll.ll IUIDlli•.O Vl_ II.TOI PTH I.Ot _ ?.lOs ilia -•.SO RAP ET4.S?

L-| TIN[ INJ LJIT INJ S INJ IT AIC INJ AZN134 INJ TINE PO CST TIN INJ ! LIT

IIO$.N -.iS 4.14 SiS.SO SS8._O • St 38 Ni.I i.8•

SSTI.•O 17.•4 Ibll.O0 lll.ll 141 1• SOS1 4••l.I 14.40

I_OI.C_I -l.l _MI.N lll,ll lll,l_ SO 40 S •SS.O i.OS

SOTI.iO N.I4 I_.ll $11. It OS.O$ S• S? Sl 44•1.• £7.87

UlI.SO -4.IS ISO.IS llI,M SIS.O/ iS iS 40 SO•.S -.i•
4T1)S.41 SI.SO I_OI.O? Si_.SO ?0.70 EO 4_ SO 4SIS.S SO.OE

DI F_TIA_ ¢CIIIICT ICN8

TIDE .eO&ll _ S.llYT T¢_-i.•O•? BAU S.SIOI

IN .OISS lllM -.ill• _ .lfflS IrAU .Ol_Sl

_D! .liSl IrRl .•iT• FC_-I.SOO• MP l•Tli

IO( ._4S0 Ilia 1.1110,t IICS S.YSli F•P -$14

NlO-C41Jlll ir IX_CUTiON ACCURACY

I_T _4M.I Ill |lO.• 1_3 SOI.S

lilt -.lie4 mF -.|_ RTF .ins

ill S4711.O I_ .08T_ Ills -.lEO•

I_l SAll.O ill 4lO.I THA lEO.TO

[CC I.lSS9

INJ !

SiT.D1

_37.09

_10.47

81S.19
SII.Di

lll.l_l

a_JlTDEIINATION ACCURACY

iT IISS.O M _IO.O 18 4S4.1

(::liT .400S CRI -.SIOI COT -.IS
LIA l_kAl.I N_A SOS.4 IIA 14;O

ELl IL_S.T Ei.._ S05.1 ALF T.TI

lIST



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE SEP 27 1970 FLIGHT TIN( ll2.0O ARRIVAL DATE MAR 28 1971

HELIOCENTRIC CC441C

RL 14R.99 LAL -.OO

RP 108.79 LAP -.78

RC 173.0S8 GL 4.81

PLANETOCENTIt |C CONIC

C3 16.840 VtSL 4.104

LNCH AZMTH LNCH T|NE

90.00 9 t 97
90'.00 18 47 41

100.00 10 19 St

100.00 18 17 47

110.00 11 4 19

110.00 18 49 L_J

DIIrlrENENTIAL CGIIIU[CTIGN8

109 .7894 TI_ 2.1811 TC$-9.9791 BAU 1.1898
.8934 RItA --.t_Jl R¢3 .t4tOFkU .OtlM

FOE .5R48 IrRA 1.0111 FC_-1.1138 BSP 17880

8109 .8048 ERA 8.1K)80BC3 9.2848 FSP -93£

DISTANCE 939.888

LOL 3.47 VL 88.094 GAL 2.87 AZL 88.94 HCA 265.81 8NA 191.44 ECC .93915 IN( .7598 Vl 99.715

LOP 988.88 VP $8.718 GAP 18.48 AZP 90.08 TAL 171.49 TAP 77.£5 RCA 99.40 APO 190.47 V8 34.848

GP 14.99 ZAL 89.48 ZAP 183.89 (78 61.09 ZAE 187.49 ET( 11HI.88 ZAC 117.39 ETC 887.78 CLP-175.11

DLA -15.83 RAL 899.19 DAD 8587.7 VEL 11.757 PTH L_.DR VHP 8.0118 DPA -9.90 RAP 874.R0 ECC 1.8778

b-I T|i4K INJ LAT [NJ LONG |NJ 9T ARC |NJ AZMTH INJ TIN( PO CRT TIN INJ 8 bAT ZNJ 8 LONG

1888.50 -$.34 8.79 197.18 118.14 8 30 39 1098.5 .45 Z.18

5383.00 87.98 848.78 183.04 83.83 18 18 34 4733.8 88.34 954.38

1494._0 -4.48 390.qN! 198.54 118.99 10 38 18 8_1.3 -.4R 544.58

S043.89 88.83 881.21 188.85 81,75 19 41 50 4445.9 ZT.$8 £18.71

1871.48 -7,3_ 337.98 194.77 183.48 11 85 30 871.9 -8.87 331.30

47M.89 39.13 l_J._J 184.18 77.t_ 81 4 98 4168.8 30.10 181.05

NID-CCAA_I_ [v_rCUTICN ACCURACY DRBIT DETERMINATION ACCURACY

8GT 5480.7 _ 918.9 883 198.9 8T 1449.T 8R 341.T 88 487.8

ERT -.9493 _ -.5484 RTF .9f89 CRT .9098 CR8 -.5455 CRT -.98R0

9904.7 _ .O_D9 R13 -,887D LSA 1539.8 l_A 881.D SeA £Z.1

8471 $488.8 888 4£1.1 THA 176.93 ELl 1493.8 EL8 991.8 ALF 7.17

LAUNCH OAT( 8(P R7 1970 FLIGHT TIN( 184.00 ARglVAL DATE MAR 50 1971

HELIOCENTRIC CONIC

RL 149.95 LAL -.IX)
lip 108.78 LAP -.94

RC 173.039 Gl. 5.89

PLAIGTOCENTR IC CCNIC

C3 18.347 VHt. 4.sm3

L.NCM AZMTH tNCH TINE

90.00 9 0 34
90.00 17 19 8

100.00 10 14 18

100.00 18 41 4

110.00 11 3 91

110.00 ER @ 80

DXRTANCE 539.158

i.CL 3.47 VI. 99.877 GAL 3.89 AZL N._ HCA 888.97 8NA
LOP 879.49 VP 38.871 GAP 19.JMS AZP gO.Ol_ TAL 1(_.77 TAP

GP 14.10 ZAL 84.tM_ ZAP 184.1@ ET8 83.08 ZAE 187.93 ETE

181.17 ECC .24390 IN( .9388 Vl _J.715
78.74 RCA 91.61 APO 150.78 V8 34.837

180.18 ZAC 118.89 ETC 868.41 CLP-I73 iO

DLA -14_50 RAL 905.89 RND OSQ7.7 _EL 19.821PTH t.09 VHP 8.311DPA -10.35
L-1 TIME INJ I.AT INJ LONG ZNJ RT A41( |NJ AZNTH |NJ TIN( leo CRT TIN

1780.34 -9.M 19.71 1_D.91 117.80 9 L_J _J 1130.4

S30_.84 87.98 P.AO.47 184.71 89,50 18 40 94 4701.7

141N_.70 -4.79 394.71 100.31 118.18 10 38 10 IH_.7

S094.30 98.$3 818.14 18@.48 80.87 90 4 38 4414.8

1889.77 -9.81 340.83 1SO._J 1L_._ 11 87 34 _9.8
4747.1_ 51.81 198.04 189.74 78.77 81 85 37 4147.3

DX_lAt. CCItI_¢TICI_ NID-COURRI[ EXECUTION ACCURACY

TDE .8390 _ 8.4489 TC_-4.8@18 BAU 1.1837 8GT SSM.S liar _04.1 883 198.8
RDE .9404 RItA -.84114 RC8 .8147 FAU .08009 RRT -._481 RRF -.S888 RTF .9885

F09 .4818 FIA 1.0401 FC8 -.844_ UP 17745 VAI 9931.7 R93 .0188 R19 -.9889

BDE .9434 liRA 8.48_0 BC3 4.1NI48 FRP -918 881 9919.9 _ 41_.4 THA 177.10

RAP 879.84 ECC 1.3018

INJ 8 LAT INJ £ LONG

-1.07 8.13
95.81 8_£.07

-8.81 348.14

8R.85 RIO.R9

-5.90 334.51

89._S 189.$3

_I_IT D£TI[RI41NAT|ON ACCURACY

8T 1413.3 M 337.R 88 513.5

CRT .9498 CR8 -.$881 CST -.R88R

LSA 1703.1 KSA 801.R 88A 80.5

EL1 1884.0 EL8 881.9 ALF 8.49

LAUIKN DATE 8EP 87 1870 FLIGHT TINE 188.00 ARRIVAL DATE APR I 1871

HELiocENTRIC CONIC DISTANCE 544.988

RL 14R.89 LAb -.00 kO_ 3.47 VL 85.831 GAb 3.89 AZL 88._J HCA 978.14 liMA lt0.80 ECC .84910 IN( 1.1181Vl 88.719

RP 108.80 LAP -1.12 LOP 975.81VP _.831 GAP 13.89 AZP 89.88 TAL 180.10 TAP 80.84 RCA 90.78 APO 151.08 V8 54.888

RC 177.047 GL 8.47 GP 13.88 Z AL 59.88 ZAP 18§._M [T| 89.38 ZAE 187.97 ET[ 180.48 ZAC 110.40 ETC £88.05 CLP-174.88
PLAN(TOCENTR|C CONIC

C3 818.0119 VHL 4.4810LA -13.01RAL 304.97 RAO 89_7.8 V_L 11.81t4 PTH t.ll VHP 8.338 DPA -10.7£ RAP 881.81ECC 1.$$07

LN(H AZI41H LN(N TIN( L-I TIN( |NJ |AT INJ LONG |NJ RT ARC INJ AZNTH |NJ TIN( PO CST TIN XMJ 8 |AT INJ 8 LONG

90.00 R 99 4 1799.S0 -7,81 18.88 104.71 117.30 9 88 3 1188.3 -4.OR R.R8

90.00 17 14 SO 9t79.78 t7.03 538.81 170.$7 81.81 lO t 58 4879.8 85.55 t10.87
100.00 10 11 88 1380.$4 -O.Rt 398.40 lj4.11 118.69 10 38 38 998.8 -9.0_ 351.77

100.00 18 t 88 4991.89 58.58 517.40 170.14 79.84 tO t§ 47 4311,8 88.57 809.08

110.00 11 • 49 1_8.31 -15.81 344.07 184.39 IL_t.31 11 t_ 54 789.5 -7.48 3_T.OT
110.Q0 80 I_l t 4_0.$4 31.94 IN.OR lIH_.33 78.08 81 44 53 4130.9 98.31 1RS.3R

DIFFEI_NTXAL CatltECTICN8 NID-C(XNtR_ EXECUTION ACCURACY DRBIT DETERNINATION ACCURACY

TO( 1.0993 TRA 8.7184 TC3-4.4498 |AU 1.1989 _GT S831.4 g 484.9 9G$ 148.3 ST 1770 2 M $14.3 SS 530.5
RDE .8487 RRA -.8887 8C3 .1898 FALl .01898 ERT -.SR@RRRF -.SOT9 flTF .9103 CRT .9888 CRR -.§773 CRT -._99R

IrD( .4984 FltA 1.1031 F¢8 -.7070 _ 17898 _ 9994.8 _ .0193 R13 -.9304 LSA 1858.8 NSA 873.8 $SA 19_8

BO( 1.1875 ERA 8.7310 BC8 4.4538 FSP -_03 !_1 g930.7 IW_ 41_.8 THA 177.88 ELI 1780.8 EL8 873.8 ALF 8.88

LAUNCH OAT( KP 57 1970 FLIGHT TIN( IlMI,O0 ARRIVAL DATE APR 3 1971

H[LIOCENTRIC CCNIC D_ITAIK_ S4@.lNkl

IL 148.89 LAb -.00 _ 3.47 Vl. 99.1MMI GAL 4.54 k_ It.fO _Ck 279.30 INA 110.14 E¢C

lip I08.03 LAP -1.81t lOP t78,78 Vff 88,|g_ GAP 13.87 AZP 01),88 TAL 1_1.44 TAP 81.74 RCA

RC 170.O_1 6¢ 7.14 6_ 13.10 ZAL 97.h 9AP 189.N ET8 87.1_ ZA( 1_7.40 [TE IN.T1 ZAC
PLANETOCENTR 1C CONIC

C3 I_t.117 _ 4.709 DLA -11.78 L4L _07.09 NAO @S87.9 VEL 11.979 PTH t.13 _4P O,T@3 DPA -11.09 RAP tS3.9O ECC 1.8M0

LNCH AZNTH iNCH TIN( L-I TINE |NJ bAT |NJ lONG INJ RT A$C INJ AZl4TH INJ TINE PO C_T TIN [NJ 8 LAT INJ £ L(_IG

_0.00 • _ 5 II_.ER "9.84 _O._J 184.$4 118._J O _ 11 1989.7 -8.tO 13.71
9O.O0 17 _SS 14 81_8.49 tl;.@l 537.17 174.04 80.91 19 I_ 50 4499.9 59.58 teR.el

tO0.O0 10 $S N 1_.43 -lO.N 9.01 1_7.89 117.84 10 40 31 10_.4 -7.15 359.31

1OR.OR 18 84 M 4073._ I_.OS tl@.tS 171.1_1 78.51 tO 45 to 43_.8 te.DT toT.S8

110.00 15 818 MN.@S -18.81 _J7.to 1M,84 151.54 11 35 t7 880.8 -8.83 _40.79

110.00 tO 44 ¢4 4758.8tl 31.34 191.fl 178.89 75.S9 29 9 98 4110.3 tD.0d 187.50

DIFFENENTIA_ CCIIR_TIOI_ NI_ L'X_CUTION ACCURACY DRBIT DETI_INATION ACCURACY

1.87011 TL4 @.OOmJ T¢8-4.N BAU 1.1874 8GT |lHJ$.@ N 4_0.$ 8G3 144.1 8T 1814.1 8R 390.8 88 958.R

RDE .90411 _ -.97119 RCS .1@1_ FAU .0170_ RRT -._104_ Ill r -.4_74 RTF .9_£3 CRT .9880 CR8 -.9803 CST -.9994

FDE .4091 FIL4 1.144_ FC3 -.84@4 _ 17944 8CAR S|T_.S _ .01_9 R13 -.8383 LRA L_Ot.8 14_A t84.8 88A 1R.1

BO_ I.L_4M ERA 3.0134 KS 4.0497 Flip -4110 _81 9997.9 888 491.8 THA 177.49 ELi 1994.1 ELt t_6.7 ALF 5.90

• 85477 INC 1.8883 Vl _9.715

88.91 APO 151.38 V8 34.R££
119._ ETC _89.70 CLP-175 48

1858



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19705

LA_M DATE _EP t7 10T• FLIGHT TIN[ 190.00 ARRIVAL DATE APR S lOTl

,4_L|OCENTRIC CQMI¢

It. 149.•1 t.At. -.00
liP 108.•S LAP -1.41

RC 190.900 GL 7.73

PLAI4_TOCENTRIC CQNIC

¢l 84.44• VHL 4.941

AZMTN LNCH T|NE

90.00 • ST 39

90.00 18 14 I_

100.00 10 19 40

100.00 19 41 $
110.00 11 10 0

110.00 It I 10

DI_NTIAL CDDtgECTIG01

TOE $.44¢_ 111A 3.81WS TC)-3.¢L_S BAU 1.1S91
• EQET liRA -.00T1E ItC3 .141_ IrAu .019S7

FOE .Sl_l FRA S.Sl F¢5 -.ISIS BlIP 10041
1.4711 iRA 3.5100 _ 3.1_J91 Flip -477

DISTANCE 5SS.iSS

tot. 3.47 VL 19.141 GAL S.Z$ AZL I_.|Z HCA £70.46 GHA ltO.SJ ECC .ZSO97 INC 1.4809 V| Zl.715

T.GP E01.94 VP N.S_J GAP 14.11 AZP 0•,70 TAL l_J.Y• TAP 83.E4 RCA 88.•7 APO lS1.91 V£ $4,815

GP tt.H ZAL _.09 ZAP SN.St ET8 ?O.U ZN[ lET.it ETE 170.01 ZAC 111.45 ETC tTO.3$ CLP-174.ZS

OLA -10.04 RAL 309.19 RAD OS•O.O V[L lt.OTJ PTH

t.-I TIN[ INJ LAT

1010.71 -11.80

I_AO.84 LS.S3

11Od.87 -1t.99

40IS.ST 87.08

SgOY.04 -IS.91

47|O,15 $1.t0

E.11 VHP 9.047 DPA -I1.E4 RAP £88.36 ECC 1.40£4

INJ L_4G INJ LT A•C INJ AZNTH INJ TIN[ PO CIT TIN INJ £ •.AT INJ 2 LONG

84.1_ 1_.39 115.93 • 1944 13£•.0 -8.21 17.55

8_9.O0 177.71 00.00 19 41 41 4940.£ 24.00 £27.81

5.$7 171.81 117.19 10 41 41 1084.3 -•.SO 3SO.TO

ttS.tJ 177.49 70.79 11 3 41 4_J1.0 26.Od LPO4.D7

310.4041 17_.11 120.09 11 31 8 OOT.• -11.75 _J5.07

181.M 1_J.97 79._J L_ |9 41 4110.1 £0.09 104.94

Ni_ [ECUTIGN ACCUDACY ORBIT DETIEJU4INATIGN ACCURACY

8ST 9$1Hl.O 8rdl 401.1 I_S 140.1 3T Lq544.9 M 317.5 iS ST•.•

I_T -.4871 NNF -.44_7 RTI r .1549 CRT .1017 CltJ -.1018 CIT -.91t93

8rdl 9_PT.IIU_ .0101 R19 -.9541 LSA £133.0 _ L'IO.4 8SA 17.1
811 9S71,1 8CA_ 419.8 THA 177.38 EL1 2034.Z ELZ E10.4 ALF S.IK)

LAUNCH DATE _ 87 1970 FLIGHT TINE 1_._ ARRIVAT. DATE APIE 7 lit1

HELIOCENTRIC CGNIC

IL 149.1tg _ -.00

nP IO8.97 LAP -1.13

PLA/GTO¢I_TlUC CCNIC

C5 tt.i$J VeSb 9.BO0
LN_4 AZNT_ _ TI_

10.00 8 37 I_

80.00 19 98 11

100.00 10 14 •

100.00 iJ N 9

110.00 13 11 g_

110.00 IS 1,9 8114,

Ol STANCE |40.957

S.47 V_ L_._I4 GAl. S.IH! AZL 81.SS HCA P311._ 8MA lsm.14 ECC ._779 INC 1._41£ Vl L_.715
I_P tl_J.SO VP _4_910 GAP 14.$9 AZIP 1_.44 TAL 11_.14 TAP 84,70 RCA 97.97 AI_ 13£.31 V£ 14._09

AP 18.44 ZAL SZ.SO ZAP 197.0E ET8 T_.74 ZAE 1_.91 ETE 170.24 ZAC 114.98 ETC _70.97 CLP-STT.05

DLA -4_.41 IL4L 311.00 gMO 0_JO.1 V_L 1_.100 PTH £.19 VI4P 9.SS£ DPA -11._H_

L-I TINE INJ LAT INJ L_MS INJ IT AOC INJ AZNTI4 INJ TIN[ P• CDT TIN

10_1.O4 -19._ L_.I_ 17_J,£7 119.07 9 30 _9 1_1.0

Sl_q_.Tl I_._0 I_I.N 191.17 79.GS 19 N £1 4¢IL_.T

41HI.4• L_r.79 £14.fl 1t1.10 70.49 21 20 4_ 4198.4
Sl_S.M -17._ $91.EI4 174.01 119.81 11 17 $9 94_.•

4TI_.M 11.1£ 191.0_ 180.19 T9.10 L_ 59 I_ 4103.9
O IFYE_NYIM, (_DEICTIGN_

TOE 1.4_1P11 _ S._ TC_-S.I_47 BAU 1.11_4

I1_ .8004 IIU -.NO8 R¢] .11_ 4 FAU .01419
F1B( .91109 IIIIA 1.1_1_1 IrC_ -.41111 UP 10141

00_ 1.1318 N 3.NtS K3 S._0N FDP -499

RAP L_JD.TS ECC 1.d4_4J

INJ J_ LAT INJ •

-10.13 _.91

14.00 _T.00

-11.11 t.19

25.99 2OI.541

-13.T4 344.94

I_.YT 1_.•S

OI_IT D_T[IH4|NATION ACCURACY
8T _191.3 M 324.£ •• 391.£

CRT .91_ CR• -.11£7 C•T -._

t.SA ZP,49.7 NSA £_.3 SSA 1_.£

ELI 2170.• [L_ _54.4 ALF 5.35

Ni_ L_J_CUTION ACCURACY
8M_T !177.9 04_ 471.1 _ 134.1

NNT -._J_8 _ -.d494 Rll r .•ST_D

N 1197.2 I1_ ,_1 RI_ -.9371

f_l !!JIS.I 8_ 411,7 THA 177.74

LAUNCN •ATE W[P ET 1970 FLIGHT TIN[ 194.00 ARNIVA_ DATE APN • 1971

N(t.IOCENTRI¢ CONIC

lit. 149,91 I.At. -.00

ItP 100.840 LAP -1.79

tC 1_4.D14 r_ •.I_B

Pt.AMrTQCLrNll| I C CQNIC

C_ SO.8SO W_ 9.400

t._ AZNTH LNCH TINK t.-! TIIS_ |NJ _.AT

90.00 • 37 M 80St.OS -iS.S_

IO.00 10 48 54 SD_J.4S 81.43

100.00 10 14 $8 1JO8.78 -10.90

100.00 tO 14 3 4_4T.81 87.70

!10.OO 11 19 4• 1619,19 -11.81
110.00 11 91 31 4709.31 31.11

O I FI_NfENT I AI. CONN[¢TIG0_

• D_ 1.8134 Tl_ S.9388 TCS-t.9_IO LMJ 1.1009

Ill0( .TOSS _ -.SO0S RCS .10_7 FAU .Otto9

FOE .3•03 FIIA 1.£78T FED -.S990 Blip 10_J4

00_ 1.8571 Bl_ 3.1MI4_ KS t.9SSO FJP -4_

OIITANC[ 505.711

t.QL 3.47 Vt. tS.TSS GAb 1.73 AZL I_1.1| HCA 8•4.70 GHA 119.00 ECC .E?$17

T.QP 888.87 VP )4.480 GAP 19.10 AZP 89.93 TAL 111.9£ TAP N._O RCA I_.!10

GP It.S• ZAL $0.31 ZAP lS7.41 [T• 77.04 ZAE 187.11 ETE 170.47 ZAC 114.S3

INC 1.0S42 Vl t0.715

4PO 132.•• V2 _.804

ETC 271.S• Ct.P-177.83

OLA

INJ LQNG INJ IT ADC INJ _elNTH INJ TIN[

31.49 100.11 114.11 • 31 40

834.10 10_.01 7•.44 TO lS 41
1£.99 1_.99 11S.10 IO 44 91

tS4.N 184.74 TO.TO 11 N 31

3H.N tTY._It 110.96 11 40 47
181._ 111.11_ 7|.07 _2 50 •

NID-¢QUI_ I_CUTIOM ACCURACY

8ST 9Sll.I I _.l 8W_ 1_o3

RNT -.44D IIIIF -.41_0 itTY .9398

8Eli S¢W8.9 _ .0009 1113 -.9SlHI

811 $S97.1 8E_ 41£.5 THA 177.110

-0.41 RAL SlS._ 940 •_JD.t VEL lt.319 PTH £.21 VHP 9.MO DPA -11.48 RAP 191.13 ECC 1.4973

I_D CIT TIN INJ 2 •.AT INJ 2 LONG

1412.0 -11.94 _4.40

4_23.4 14.70 L_.81

1_.0 -12.I_ S.S5

4349.0 2S.00 20_.07

1010.2 -11.14 350.00

410S.S 20.79 104.00

DIGIT D(T[RNINATION ACCURACY

ST L_i4.• M 3EO.• 55 DOS.9

CRT .62T• CIt• -.1_32 CST -.9_94

LSA 2352.9 14_A _40.8 SSA 15_4

Et.1 L_T3.1 [_ 248.7 ALF 5.14

LAUNCH DATE _ 2T 19N FLIGHT TIME 181.00 ARRIVAt. DATE APR 11 1971

04ELIOCDMTRIC _1C DIDTMIC_ 970._1P$

gt_ 149.O• L_. -.O0 i_ S.47 V_ 81.710 66L 7.|9 _ 07,81 •4CA 197._4 _NA 119._J ECC .283_O

lip 100.00 LAP -I.H LOP ILq11.43 VP 114.444} GAP 19.81 AZP N.S7 TAL 199.91 TAP 07.84 RCA 03.7•

RC 800.Tt14 f_ 0.0_ AP 18.04 ZAL 411.81 ZAP lST.IM LrT8 10.70 ZAE 1_7.41 [11[ 170.17 ZAC 114.07
Pt_I_TOCIDr111¢ Ca¢IC

C5 5S.T_7 VHL 3.014 _ -7.4411A_ 11|.81 RAO 9_ill.S VEL 1£.497 PTH _._S _ •.979 DPA -11.30

A]_33¢ LNCH TIME b-i TIME INJ LAT INJ L_N6 INJ 1T ASJC INJ AZNTH INJ TIME
00.00 8 SO O ISSO.g8 -10.91 _J.O0 IN.O• 111.O_ O 31 IO

00.00 19 5 91 IU_I.tt 81.40 1_14.74 1N.97 79.N •SIN) 9£

IOO.00 10 11 49 11NH_.81 -19.12 19,O0 18J.gO 114.19 10 44 49
IOO.00 _0 TO 44J _7.81 L_7.00 214.91 180.N 78.19 £1 91 lS

110.00 1_1 40 1071.$8 -&_.S3 .00 18/.81 117._4J 11 43 41
110.OO 21-41 11 4_00.Og DE.iS 199.11 187.44 79.19 tS S 39

01_1_ G01t_'riOH8 NI0-COUD_ 8_CUTION _CY

10[ 2.00_1 TIIA 4.1M04 TCS-t.NS BAU l.JTT• NT 9_NI4.8 I 44_.4 IH_S 110.9

ND_ .)074 IRA -.SJ'_Y _ .95_0 FAU ,011|7 lit *.4110 _ -,4010 RTIF ,J41_9

_( .0000 _L4 1.1140 FCS -.1041 W iSIS0 8¢41 N0t.t _ .O_gt IMS -.04L_

00_ 2.0007 01_ 4._1W1 0C3 £._O07 FDP -444 811 9197.9 •Sit 407.1 THA 170.07

INC 2.0488 Vl _.715

APO 135.S5 V2 34.7•9

ETC 272._O CLP-17O.G3

RAP TOS.SO ECC 1.SSS2

PO C_T TIN INJ 2 LAT INJ 2 tONG

1910,5 -13.93 2T._4

_1.1 24.14 re.SO

1199.7 -14.70 8.88

4_47.2 29.79 204.00

1071 • S -1T. SO 331.DS

4105,0 _8.01 IN. 70

C_81T O[TEItNIIqATION ACCURACY
ST 1094.4 8R 317.3 88 119.5

CRT .1381 CRS -.65_ ClT -._T
LSA 24_5.0 148A P45.2 •8A 14.7

ELI 2-_NI5.1! EL2 243.0 ALF 4.98

lOSe



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19705

LAUNCH DATE 8[P tT 187• FLIGHT TIN( 198.00 ARRIVAL DATE APR 13 1971

H(LIOCENTR|C CONIC

RL 14•.•| LAL -.00

RP 108.•1 LAP -2.10

RC 1••.GII7 Gk D.3t
PLAN[TOCENTR|C CONIC

C$ 37.815 VHL 8.1ST

LNCH AZNTH LNCH TIN(
I0.00 • S8 3|

90.00 19 ST 55

100.DO 10 18 48

100.00 110 41 94

110.00 11 17 St

110.00 91 S? 48

OIBTANCE 575.773

LOL 3.47 VL 8S.IG8 GAL 8.49 AZL 87.7§ HCA E91.10 8NA 119.42 ECC .ZDEE4

LOP 214.58 VP IG,41| GAP 18.25 AZP 89.19 TAL 158.34 TAP 88.44 RCA IM.5Z

GP 11.84 ZAL 48.32 ZAP IU.IS ET$ 84.59 ZAE 12T.58 (TE 170.87 ZAC 113.8£

OLA -8.58 RAL 517.47 RAO E§U.S V(L 1E.IE1 PTH 2.98 VHP 10.339 DPA -11.46

L-I T|NE INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CDT T|N
9187.35 -19.59 30.51 187.85 111.9E 8 54 45 1587.5

5922.58 28.41 134.83 199.99 78.40 90 44 ST 4899.4

1919.04 -19.85 19.49 187.41 115.01 10 48 45 1515.0

4940.91 97.73 !14.50 1911.00 ?8.58 99 4 54 4549.8

1795.85 -19.95 5.11 185.78 116.07 11 48 38 1195.8

4715.87 51,98 18S.85 191.05 75.41 E5 18 E5 4115.9

DIFTIllENTIAb CalRECTION8

9.11059 IliA 4.1kllOTCS-1.11_l BAU 1.11_0

I101 .5197 IliA -.511_RC5 .0718 FAU .01055

FOI .1878 FRA 1.9710 FC5 -.9558 BINP 10534

IIOE 9.9174 BRA 4.ilMIK5 t._D05 FDIP -455

INC •.EGOS Vl 99.T15

APO 1S4.$9 VE 34.?95

ETC 971.81 CLP-179.44

RAP 9•5.88 ECC 1.8140

INJ I LAT INJ I LO_@

-15.tD $1.14

E4.88 198.59

-16.55 1E.17

E5.84 20Q.ZO

-1•.E4 358.10

98.94 187.20

CRSIT DETERI4INATION ACCUIIACY

ST 9459.1 M 315.? $S 632.0

CRT .8519 CR8 -._1,43 CET -.•957

LSA 9591.9 NDA 937.5 SEA 14.1

ELl E440.? EL9 237.9 ALF 4.85

NID-COURIE EXECUTION ACCURACY

5GT 55110.0 _ 455.7 $85 194,8

RRT -.591• RRF -.5718 RTF .•411

SEe 55•7.0 0113 .0041 R13 -.9481

84;1 558•.• IG! 400.7 ?HA 178.94

LAUNCH DATE 8(P tT 1970 FLIGHT TIN( 900.00 ARRIVAL OAT[ AiR 15 1971

HELIOCENTRIC C_IIC

RL 149.9 II hAL -.C_

RIP 100.11 LAP -£._1

RC 110.1M9 64. D.S?

PUU5ETOCIDITN I C CONIC

C3 49.•77 K •.555

LNCi¢ AZNTH INCH TIN•
I0.00 8 II 110

90.00 ID I0 55

100.00 10 17 14J

1DO.DO 110 55 0

110.00 11 10 55

110.OO 98 • 541

DISTANCE 180.61!9

LOG.. 5.47 VL 98.J18 GAL •.5• AZL •?._l HCA 21M.98 •HA
lOP _7.75 VP 38.350 GAP li.i• AZP 88.18 TAL 158.79 TAP

GP 11.81 ZAL 44.91 ZAP 11818.38 ET• 88.75 ZN[ 197.51 ETE

119.1• ECC .501108 INC 2.4408 Vl 29.715

81.05 RCA 85.19 APO 155.20 VZ 34.781

171.01 ZAC 113.16 ETC 973.40 CLP 179.73

DLA -5.78 RAL 518.18 RAD 884M_.• VEL 19.805 PTH 9.55 VI5P 10.TI7 DPA -11.37

b-I TIN( INJ LAT INJ L.CNG INJ RT ARC INJ AZI4TH INJ TIN( PO CDT TIN

!111.51 -10.78 41.1m 1•1.84 110.Tt • 58 95 1•E9.5

51NLq;.94 !1.47 E55.15 105.40 79.58 L_ S• 9 4498.9
111118.95 -£1.05 L'I.D1 181.51 111.75 10 SO 45 1344.•

41HJS.75 17.81 914.81 1•5.10 78.58 11 17 55 4555.7

1774.1_ -94.45 5.51 IIHP.?4 I14.8• II 48 SO 1174.9

47111.54 51.41 IINI.E8 I14.45 75.7• 95 19 15 4199.5

D I FFIIIINT I AI. CCIIIIKCTIall

8.41N 1111 I.OII'S TC5-I.OI51 BAIl 1.1414

III01 .Sill Ilia -.31111 ICl .SLIM PlU .00111

FOIl .8444 IrRl 1.411• FC5 -.IND BIHe 18449

80( 9.4Tt44 BllA 5.0385 8C5 1.0145 FDP -418

NID-COUIIIIE EXECUTION ACCURACY

8GT 5571.1 IIII 4ft.| 8G5 191.5

8BIT -.3858 W -.5505 RTF .9485
5507.1 flL_ .0034 RI5 -.9488

881 5573.E SGZ 585.1 THA 178.41

RAP 998.Z0 ECC 1.7024

|NJ 2 L AT INJ 2 LONG

-16.?? 34.59

24.76 298.90

-17.89 15.42

£5.•5 908.81

-110.89 359.15

29.13 107.80

CiqBlT DETERNINATION ACCURACY

8T 9400.0 M 309.9 $8 644.7

CRT .8897 CR$ -.85S4 CST -.999T

L•A 9509.0 N$A 931.8 •$A 13.4
ELI 9307.S EL2 931.3 ALF 4.74

LAUNCH •ATE &EP l? 1970 FLIGHT TIN( 102.00 ARRIVAL DATE APR 1! 1|71

H(L|OCEHTRIC CONIC

RL 149.85 LAL *.00 LOt. 3.47 VL

RP 108.81 LAP -t.$8 LOP 500.81 VP
RC 199.414 GL 9._? GP 11.41ZAL

PLANETOCENTR |C CONIC

C3 48.1109 _ 1.941

LNCH AZMTH LNCH ?IN(
I0.00 8 0 15

I0.00 19 4t 55

100.00 10 11 10

I00.00 91 8 57

110.OO II II 38

110.00 It tO II

DIFFERENTIAL CORRECTIONI

9.8114 TIIA 5.4571 TC5-1.7489 OAU l.It?4

ROE .llTl lIRA -.8514 lC5 .0485 PAU .00790
FOE .•IH_ IrRA 1.474• FC5 -.14110 lIMP 15790

liD( 9.8555 BRA 5.4475 BC5 1.7485 FSP -417

DISTANCE 585.$35

25.588 GAL 10.11 AZL 87.52 HCA 297.41 IRA

38.348 GAP 17.50 AZP 98.7E TAL 15§.88 TAP

41.•2 ZAP 181.54 ET9 •5.1E ZAE 127.45 ETE

118.97;ECC .31193 INC 1.8819 Vl 29.715

• E.71_RCA 61.74 APO 158.20 VI 34.789

171.E5 ZAC IIE.71ETC 2T3.t8 CLP 178.89

DLA -S.O§ RAL 590.SO RAID •518.8 VEL 15.022 PTH 2.58 VHP 11.173 DPA -11.23 RAP 300.5E ECC 1.7933

L-I TIN( INJ LAT |NJ LONG INJ RT ASC IHJ AZNTH INJ TINE PO CST TIH INJ I LAT INJ 2 LONG

ED?•.IO -91.01 45.49 195,7E 10tl.45 9 58 9 ID76.I -18.17 37.89

591_4.$9 98.58 855.18 I90.45 79.11 El 10 8 4434.5 E4.88 227.41

E981.37 -IS.51 If.If I•S.II II0.41 10 Sl 51 1411.4 -19.33 18.85

4••4.4? l?.ll 115.!14 I•I.17 78,87 ll to II 45114.5 98.10 207.21

I114.IO -ll.ll 9.75 195.18 I15,$4 II 51 23 II14.8 -9E.44 2.19

4755.81 IS.SO II?.OS 118.11 71.II 15 59 II 4133.8 29.38 108.58

NID-COUIID[ EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

8GT 5558.• _ 407.• 885 117.9 ST 955?.4 SR 308.0 88 8_D.D

NiT -,5517 _ -.I_$_ 1TF .$552 CRT .G747 CRS -.$870 CST -.9•97

8811 5575.5 11113 .0010 R15 -.955E LEA 2148.7 NSA 9E5.4 881 12.8

IG| 5980.9 _ 5•4.6 THA 178.58 ELl 2565.7 EL2 9E5.1 ALF 4.45

LAUNCH •ATE I_P 97 1970 FLIGHT TINE 104.00 ARRIVAL DATE APR 19 1971

HELIOCENTRIC CONIC

149.155 l.JkL -.00

RP 1OO.94 LIP -t.SI

IK 114.1101 GL 9.911

I_ANETOCIrNTR I C CCNIIC

CI S4.11I K 7._HI1

AZNTH INCH TINE

90.00 • I 11

9O.00 ll II II

100.00 10 to to

IIIO.00 91 17 17

II0.00 II 91 SI

IIO.DO It SO II

DISTANCE $89.075
LOL 5.47 VL 95.54• GAL 11.45 AZL •7.01 HCA 500.51 8NA

LOP _4.01 VP 38,51• GAP 18.38 AZP •I.S£ TAL 1§5.1M TAP

SP II.$1 ZAL 41.1HI ZAP 110.11 ET8 •7.1'0 ZN[ 117.55 ETE

119.7E ECC .59494 INC 9.•159 Vl 29.715

94.40 RCA 80.17 APO 157.34 V2 34.787

171.45 ZAC 119.28 ETC 974.54 CLP 1T8.09

DI.A -4.58 SAIL. I11.SO RA0 •INH}.O VEL 13.118 PTH 9.42 VHP 11.859 DPA -11.O4

b-I TIN[ INJ bAT INJ L_NG INJ RT _ INJ AZNTH ZNJ TII4E PO CIT TIH

IIII.04 -El,IS 41.10 IN.El 101.11 • IS 59 1719.0

$$44.84 11.18 L_HI.4_ 108.9tl 80.11 II II 18 44144.8

tOl'll.ll -II.48 ll.ll llm.0S 101.05 I0 55 I 1471._

4971,15 _.O? III.55 1108.70 7•.17 II 40 15 4575.8

18TI.41 -17.07 11.•4 IS7.II0 111.7E 11 55 15 1E75.4

4747.45 ll.ll IINI.OI 101.79 71.78 15 4S 12 4147.5
OIFFEREXTIAL CCRIIIKCTICN&

1_ 1.0551 TI_ l.S?41 TC5-1.SO57 _ 1.0111

• 1711 NRA -.5S14 RC5 .0541 FALl .00448

• 7875 itIA 1.5518 FC5 -.IO51 _ I•INII

I101 1.1141 MA 5.11MI lC5 1.5041 FIM_ -407

RAP $02.01ECC 1.8991

INJ 9 LAT INJ £ LONG

-18.47 41.15
93.05 998.13

-to.D? 11.84

14.30 107.99

-95.80 5.E3

99.8? 189.54

CII•IT DETERNINATIC)N ACCURACY

ST •IO8.8 SR 501.0 IS 872.1

CRT .8871CR$ -.8793 CIT -.9998

LEA 9700.0 NSA 918.9 SEA 12.3

EL1 9•15.1 EL• 916.• ALP 4.58

NID-COUlIIK [_CUTICN ACCURACY

IGT !;148.1 SGll _11.• 8G3 114.•

IIRT -.11_ IIRI r -.lllM RTF .•58•

IGII IIII,I _ .0017 R15 -.•38•

88| 5|4_.4 _ 575.0 THA 178.78

1680



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUIDCN DATE $EP IT 1970

H(L IOCENTM 1C CONIC

RL 149.MS LAL -.00

RP 100.M4 LAP -t.Q3

RC 194.O90 GL 10.04

PLAN[TOC[NTR | C C_4]C

LNCN AZNTN LIKN TIlE

• O.00 • R 1S

90.00 tO 3 $9

100._ 10 11 49

1DO.D0 21 27 •

110.00 11 £S

FLI_T TIME t04.00 ARRIVAL DATE APR •1 1971

DISTANCE $D4.201

LOL 3.47 Vb 85.507 GAb 18.40 AZL N.85 HCA 305.7• 8NA 118.$5 ECC .35821

LOP 507.•4 VP 54.tDO GAP 19.14 AZP 88.84 TAL 1S•.44 TAP N.11 •CA 70.49

GP 11.94 Z_ 5D.81 ZAP 188.$0 ETS 108._ Z_ 1•7.•1 [TE 171.$1 ZAC 111.D0

INC 5.1457 Vl t•.TiS

APO 158.65 V8 Sd. T44

ETC •75.09 CLP 177.t•

DLA -$.7D RAL $83.70 lAD ISID.2 V(L 15.54a PTH 2.40 VHP 1•.18• DPA -SO.DO RAP 5OS.O7 [CO •.O£•R

L-| TIME INJ LAT lNJ L_4G |NJ IT AIC INJ AZNTH INJ TIN[ PO ¢8T TIN |NJ • LAT INJ •

8578.L_ -_.17 58.18 803._ 10Q.74 • 41 55 1770.5 -20.Sl 44.55

StST.47 14.83 857.53 MOM.4T 40.59 11 51 55 4457.7 £S.81 •Z•.01

lltS.Sl -_._ 58._ _._ 107.63 10 ST 10 lS81.s -61.00 _._

41HM).S7 18.84 617.$$ tlM.1D 79.77 tt SO 16 4306.4 64.S4 t00.95

1_.88 -_._ 10.14 _1.50 110.14 11 $0 O 15_.7 -85.86 4.•S

47_.•4 _.O5 11Hl.l_ 806.SO _.45 83 50 44 4103.• L_.•• IlN)._

DI_NT|AL C©IIECTIGNO N|_ EXECUTION ACCURACY GIn•iT O(TEMDINATiON ACCbqRACY
TO( 5.1044 TRA 0.11440 TC_1.8718 BAU 1.0611 IJGT SS8$.| _ 377.4 4£3 111.4 ST 864D.4 86 L_7.5 68 888.0

NO( .SOTO _ -._7 MCS .051_ FAU .00640 liT -._HN; ImF -._18 I|TF .94N)7 CRT .7001 CIO -.IH)DS CST -.••98

F1D( .7016 FRA 1._530 FCS -.0795 B_P 108tMJ _ 95._JS.8 _ .OOMS fl13 -.6407 LSA 8745.8 MMA 818.D OSA 11.7

5.1507 8IRA O.3S55 K3 1.8770 FSP -_H_ 8G$ SS25.t 8Ge _HI4.4 THA 170.04 EL1 8457.7 [L_ 811.7 ALF 4.5•

LAUNCH DATE MEP I_? 1070

N[LIOCENTRIC CONIC

RL 140.0S LA_ -.00

RP 104.94 LAP -8.79

RC 107.9OO GL 10.13

PL5U_TCa[NTR l ¢ CONIC

C5 ?0.m VHL 4.489

L.JMCH*ttZI4"lrH L.NCH TIME
• •.DO 9 $ 22

RO.OO M• 1_ 8

1OO.OO 10 _ 11

IOO.OO tt 39 94

110.00 11 IF/' SO

tlO.O0 08 41 M

FLIGHT TIME 808.00 ARRIVAL DATE AIR 63 1971

DIOTNMC[ SMO.DTS

L_L 5.47 V_ 85.4?0 GAL 1_.87 AZL OG.ST HCA 306.88 •HA 114.34 ECC .35507

310.40 VIe SO.LJt_5 GAP _0.18 AZP 4T.IM TA_ 151.16 TAP 94.00 •CA 7_.54

10.87 Z_ 38.48 Z_ 188._ _0 107._ Z_ 167.94 ETE 171.78 ZAC 111.55

D_A -).L_J RAL _4.1_ MAO 0_J0.4 •EL 15.644 PTH 8.55 VHP 18.749 DPA -10.53

L-I TIME INJ LAT INJ LG0_ INJ RT A0¢ INJ AZNTH INJ TIME P• CST TIN

84L_.44 -_.D9 56.40 807.10 lOS._ D 4_ 40 18L_.7

98?0.77 _0.1_ L_J4.40 80_.1_1 81.10 61 40 S• 4678.8

8188.17 -L_J.48 N.OS 801.47 108.10 10 _ _ 1S_.•
SGO_.4D 1_.43 810.48 809._ 80.34 L_ SD 19 440S.S

11_4.4_ -DD.ZS 1D.SO •OS._I 100.53 18 O 45 l_14.S

4780.07 3_.51 L_0.SO J_.TT 70.17 84 7 10 4101.0

INC 5.4_5 Vl •9.715

APO 140.1_ V£ 34.785

ETC 675._ CLP 17t1.18

DIFlr[N[NTIAL ¢CMII_TION8

TD( 3.9OOI 714 t.MIJ4 TC9-1.00711LDU 1.O1_1)

•411KJ NNA -.4_ RC_ .0107 FAU .00404

FOE .TOTe FRA 1.0Ot9 F¢• -.O4OS _ 140_

80( 5.$0S_ BRA 0.0400 KS 1.0G7_ FIP -_4

NID-COUI_J_EX[CUTICI4 ACCURACY

8GT SS01.41_d_ 301.4 8£3 108.7

RNT -.8146 _ -.8181RTF .D044

• GO 5515.$81_ .00_5 R1_ -.9444

861 5S08.$ I_M 158.8 THA 17D.16

RAP SO7.68 ECC •.14_8

INJ • LAT INJ •

-61.75 47.4•

• S.4D •SO.04

-L'J.O8 I_J.04

L_.O0 £10.04

-_4.44 11.84
SO.$4 161._

CRBIT D(TUININATIGN ACCURACY

ST L_IS.4 M L_e.4 01 ?O_.o

CRT .71_H) CR0 -.T_iO CMT -._H)8

LSA 8704.9 14_A Lq34.7 $•A 11.•

ELI 8494.D EL8 204.4 ALF 4.48

LAUNCH DATE W[P 8? 1970

14[LIQCENTR IC CONIC

Rk 149.•S LAL -.00

RP 100.94 LAP -•.45

RC 199.•60 GL lO.ID
PLANETOCENTR 1C CONIC

¢5 81.417 VI4L 9.015

LNCH /_NTH LNCH TIME

90.00 • 4 51

90.00 80 81 18

100.00 10 94

100.00 11 41 51

110.00 11 89 SO

110.00 I_ SS 4

FLIGNT_TIME llO.OO ARRIVAL DATE APR 65 1971

DISTANCE $08.054

LO_ $.47 VL 15.455 GAL 1§.65 AZL IJ.t7 NCA 510.05 •HA 118.15 ECC .54D41

LOP 51_.54 VP 50.654 GAP 61.69 AZP iT.GO TAL 144.04 TAP _.41 RCA 74.48

GP 10.76 EAt. $7.t4 ZAP 11H1.67 ET8 111.10 ZAI[ 164.4E ETE 171.114 ZAC 110._0

114C $.7645 Vl •O.715

APO 141.1_ V8 _11.745

[TC 674.18 CLP 175.60

DLA -8.7D RAL $84.1S MAD 4159.4 VI[L 14.440 PTH •.14 VHP 14.465 DPA -10.•• RAP _06.44 ECC •.556D

L-] T|NE INJ LAT INJ _ |NJ RT ADC ;NJ AZI4TH INJ TIN[ PO (4T TIN INJ • LAT INJ • LONG

• 474.M -•4.89 58.$4 810.75 105.114 D 45 44 1073.1 -86.7£ 50.54

9800.16 87.17 •59.43 413.64 41.70 61 44 •• 4584.9 _5.74 •$1.69

_14.88 -_._1 39.15 •10.4S 194.76 11 1 _ 1414.D -64.05 51.10

SOL_._IO 88.M •11.77 •lt._J 01.00 •3 7 34 4483.4 ET.08 61i.51

_IO.SO -SO.17 _.41 _.11 108._ 11 5 _0 1410.0 -E7.54 14.1D

4000.45 5•.ST L_t.04 81_.14 7D.00 84 1S S 4L_0.4 30.71 165.5_
DlirF[R(NTIAL COI_U[CTI_

TO( 5.4547 TRA 7.40_9 TC3 -.8740 _ .0514

.4440 lIRA -.S113 0C_ .015S FAU .OOLqK)

FD( .OSYS I_A 1.730_ YC5 -.0877 BDP 180_0

ROE 5.0054 IRA 7.4000 K5 .0741 Flip -370

NID-COU88[EmrCUTIGN ACCURACY ORBIT DET[RNINATION ACCURACY

SGT 5479.1 86 _4S.$ 86_ 108.0 4T 6714.0 M 888.1 41 T64.4

lit -.Xe4_lIF -.1647 RTF .9684 CRT .7•87 CM4 -.7817 COT -.l_•O

8CA_ 1489.061_ .00_1_ 813 -._4 LSA 60_.1NOA 197.0 85A 10.7

_1 $470.4 _ 3,40.4 THA 17D.40 EL1 8784.D EL8 18814.7 ALF 4.44

LAUNCH DATE _ 17 1670 FLIGHT TIME 216.00 ARRIVAL DATE APR £7 1D71

• EL IGa[NTR lC CONIC

NL 140.O4 LAL -.00

RP 100._4 LAP -8.0S

litC •OI.401 GL 10.81

Pt.A/_TQClDIDTR 1C OONIC

CS 1I.•15 IRDL •.41_

LNC_ AZNTH INCH TIME

00.00 • $ 4,t
00.00 _0 18 I_

1DO.D0 10 85 47
100.00 81 SO 08

110.00 11 S• _0

lID.D0 I_ I 40

DIITA_ 104.408

_.47 VI. 8S._ GAL 14.77 AZL IS.09 •CA 513.18 884-4 117._0 ECC ._8816

$10.73 VP SO.814 GAP •M.45 AZP 87.8_ TAL 148.74 TAP 101.94 •CA 78.10

10.40 Z_ _.10 Z_ 107._ _8 117.10 ZNE l_.SS E_ 1_.15 ZAC 110.44

DLA -8._ RAL _7._0 RND 4S00.M _ 14._JO PTH 8._0 VHP 14.150 DffA -D.IMI

b-I TIME INJ LAT INJ L_NG INJ RT _ INJ AZMTI4 INJ TIME P• CDT TIN

8417._ -8S.40 41.40 114.615 108.$0 0 47 40 1917.3

9900.O1 81%55 tdO.l_ 810.49 01._4 81 SO $4 41_)t.0

I_S_.SO -87.03 4_._0 513.08 105.£7 11 3 4S 1048.5

904_.04 88.11_ 081._0 814.L_ 01.T_ 84 14 146 44_4.1
800_.84 -SO.N _.dld t_.77 SOS._J 18 S St 14St.0

40_1.40 58.0_ _04.4_ I_|.10 711.110 84 I_ 1 41_1.S

INC 4.0448 Vl L_.715

AlSO 143.74 V• 34.784
ETC 674.41CLP 174.17

OAP 311.5_ ECC •.5441

INJ 8 LAT INJ 8 LONG

-rJ.5• 55.49

10.01 £5_.S0

-14.95 34.00

tT.5• 118.YO
-L_. 50 17.O7

31.DD 194.84

GI_IT D[TIEMNINATIGN ACCUDACT

0T 8748.$ M 801.4 00 750.4

CMT .744S CM8 -.7470 COT -.IH)t_
i_A 2041.0 _ 100.0 iDA 10.•

ELi 8750.5 EL8 188.7 ALF 4.4•

DI_IAL ¢Clili_'TiONM

T1_ •.lNkl4 1MA M.OOMS TC]J -.JIM7 116U .0740

NO• .4700 lira -.8648 ItCS .0044 FAU .0010'1
•0014 PlL4 1.01OS FC$ -.00_) _ 18_95

I_ 4._IL_ IRA O.00_8 IC_l .0048 Flip -554

MID-COU88[ f_CUTIGN ACCURACY

887 9481.8 i U_.8 86_ 10_.4

NtT -.SiNe •IF *.1060 RTF .DTtS

68 $469.8 _ .Oily R19 -.8785

161 $489.4 608 087.8 THA 179.08

1881



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SEP 87 19TD

H(LIC_EHTRIC CONIC

RL 14S.S$ LAL -.GO

RP 108.•$ LAP -3.04

RC 803.818 GL 10.80

PLANITOCENTR|C CONIC

C$ 104.•78 V_ lO.4ll

LNCH AZNTH LNCH TINE

410.00 • I 36

90.00 8054X

100.00 10 IT 19

IOO.OO •1 S$ ST

110.00 11 $3 23

110.00 •3 7 L_

FLIGHT TIN( t14.OO ARRIVAL DATE APR £9 1071

DISTANCE 108.551

LCL _.47 VL tS.$GS GAL 18.44 AZL •|,QO HCA 311.33 MA 117.71 ECC .iDiOt

LOP $19.89 VP N.1Dt GAP t3.77 AZP N.BS TAL 147.78 TAP 104.0• RCA 49.81

GP 10.44 ZAL 33.11 ZAP 187.49 [T8 ttS.N ZAE 118.11 ET[ 171.34 ZAC 110.01

IK 4.40E1 Vl ED.715

APO 185.8§ VE 34.789

ETC E77._I CLP 173.07

DLA .-t.04 RAIL 380.14 RAD 8570.1 VEL lS.lS4 PTH t.Tt V14P 14.881 DPA -8.53 RAP 315.$7 ECC E.T09S

L-1 TIME INJ LAT INJ LONG INJ RT AEC INJ AZI4TH INJ T|N( I1_ CIT TIN INJ E L_T INJ • LONG

8SS•.lO -18.18 •4.St 117.89 101.13 • 49 3S 1838.1 -t4.SS SS.St

SS19.88 17.93 t4t.4D tS9.M 83.09 tt 3 19 4719.8 18.£8 E14.04

t199.78 -tT.M 49.11 117.31 101.80 11 5 38 1699.8 -ES.73 H.15

S0Q4.38 tD.0t 181.78 t19.42 It. St 13 11 11 4414.4 27.80 tt4.tl

90_t.98 -31.8§ 88.37 118.31 103.89 12 • 18 1403.0 -E9.45 19.05

4MS.N 33.0t tOS.$3 11•.73 10.18 14 18 7 4t45.9 31.47 1N.48

DIFFI[3tENTIAL CC81ECTIGN6
TlX 4.3018 TRA 8.•338 TC3 -.5313 3AU .7773

RDE .8007 RIUL -.tTT| RC3 .OOSO FAU-.O007?

•9904 FRA 1.9111 FC3 .O04t BWD 17••9

I0( 4.3304 IRA 3.6111 IC3 .5353 FSP 0337

MID-COURt( EXECUTION ACCURACY ORBIT DETFJ_41NATION ACCURACY

847 $430.| _ 313.8 8G3 101.0 8T £78•.1 8R 17•.8 S$ 777.7

RRT -.Od40 _ -.0410 RTF .•783 CRT .7813 CR3 -.7551 C3T -.•998

1439.t RI3 .0019 R13 -.9783 LDA 1877.4 MA 1t0.• 83A 9.7

881 3430.t I_I 313.3 THA 179.85 ELS 1770.3 ELE 100.3 ALF 4.41

LAUNCH DATE I(P E? 1970 FLIGHT TIN[ 118.00 ARRIVAL OAT• NAT I 1971

_t |OCLrNTR|C CONIC

RL 149.95 _ -.00
RP 104.11 LAP -3.1E

RC 104.t41 6L 10.18

_TGCI_4TR IC _IC

C3 IIHI.IIMI _4L 11.tSE DLA

L31CH AZNTH iNCH TIN[ b-I TIN( INJ LAT

90.00 9 9 9 tHIQ.11 -te.85

90.00 IO 39 50 538t._I tT.70

100.00 10 I_1 _1 n_l._ -_1.15

100.00 12 • 1 S067.£1 L_.L_

110.00 11 39 O £1_0./_ -3t.tJ_
110.00 81 19 9 4837.•7 33.33

DI_TI_ C_811_CTICMI

TD! 4,0700 TllA 8.$984 TC3 -.34WI7 BAU .8578

RD( .31M3 NItA -.r_M_l RC3 .0015 FAU-.O0_81

FO_ .1149 FRA t.DI81 FC3 .0192 BIk0 17349

BO_ 4.7005 _ 9.371D BC3 .31_17 FSP -318

DISTANCE 810.843

3.47 V_ 25.335 GAL I0.31 AZL 85.10 HCA 319.48 8HA 117.8E ECC .43138 INC 4.8009 Vl 19.715
3£3.01 VP 34.173 GAP t§.£1| AZP 11.35 TAL 148.91 TAP 108.40 RCA 61.78 APO 118.47 VE 34.790

GP IO.3E Z/_ _.S9 ZAP 114.91 ET8 SL_l.Tt ZA[ lt5.79 ETE 172.54 ZAC 10_.58 ETC t77.49 CLP 171.8•

-1.7• RAL 3t3.14 RAD 8§70.3 VEL 1S.748 PTH t.78 VHP 15.•15 DPA -9.18 RAP 315._E ECC 3.0835

INJ LONG INJ RT ASC INJ AZI4TH |NJ TINE PO CST TIN INJ E LAT INJ E LONG

8T.t7 It0,81 11.94 9 $1 t7 1991.1 -tS.01 58.99

144.11 111.85 83.8• t£ 9 5 4752.3 l•.S• E35.85

47.87 _IID.80 100.49 11 7 38 1738.4 -L_.4E 30.50
t14.43 111.48 83.30 t3 t6 46 4407.E E?.99 118.14

31.18 119.tl 101.09 It 10 31 tSSD.7 -$0.££ II.St

• 07.14 !11.14 81.91 E4 33 17 4187.7 31.0S 111.t£

NID-COUlUd( EXECUTIOi ACCURACY CRIIT DETLrrRNINATION ACCURACY

SGT S40S.• _ L_m.9 883 •8.8 8T 1778.0 M •74.8 $8 •09.4

HiT .O_lO _ .0181 RTF .9800 CRT .7791 CR$ -.773S CIT -.9999

IGI SAlt.1 P_3 -.0031 R13 .9800 LSA £•_l.S 14_A 171.0 $$A 8.1

_81 $403.8 _ _.3 THA .1O EL1 E734.3 ELE 171.8 ALF 4.4R

LAUNCH DATE Id_P 17 IR70

H(LIQCENTRIC CQNIC

RL 148.9S LAL -.00

RP 108.D1 LAP -3.19

RC !04.•59 GL 10.13

PLANITOCRNTRIC CONIC

C3 149.41D VHL 1E.181

LNCH kZNTH _NCH TIME

90.00 8 8 tS

90.0_ tO 45 55

1DO.D0 10 L_I 57

lID.D0 It 5 57

110.00 11 _1 _D

110.00 E3 15 SM

FLIGHT TIN[ Ell.DO ARRIVAL DATE NAY 5 1971

DISTANCE 811.114

LO_ 3.47 VL 15.303 GAL Et.4O AZL t4.7§ NCA 5El.IS $NA 117.48 ECC .4Sill INC 5.154T Vl £9.715

LOP 5ZI.tE VP 38.15S GAP tT.Ol AZP IS.It TAb 14D.t7 TAP 108.D0 RCA 85.58 APO 171.34 V£ _1.785

GP 10.19 ZAL $5.?t ZAP 1H.ll [78 151.34 Z/_ ItS.E? ETE 171.7D ZAC 109.15 ETC t77.ll CLP 170.91

DLA -1.S8 RAL 3ED.§9 RAO 85?0.8 _L 18.424 PTH •.iT VHP 18.873 DPA -3.DO RAP 317.37 ECC 3.44E5

L-i TIM( INJ LAT IHJ LONG INJ 9T /_C INJ AZMTH INJ TIN[ PO CIT TIN INJ t LAT INJ E

8833.35 -IT.D5 19.11 _3.91 ID.Tt 9 53 15 EO33.R -tS.Sl 81.47

5378.E8 27.8• 149.83 lID.SO 84.74 tt 13 19 4778.5 El.14 £37.)3
1373.93 -13.57 50.43 I13._4 11.10 11 9 51 1773.9 -17.00 41.RD

i111.$1 lt.3l Ell.El II3.33 14.50 E3 31 I 4511.5 El.El 117.5l

lllS.lO -3E.II 33.78 IIl.lO 100.ll It 1l 34 1585.8 -50.18 •5.03
419E._0 33.SS tO_.OS 114.78 83.03 _4 37 E8 4t�t.I 3t.IE EO0.07

OlFPl_(NTIAL CC_RICTIONS

TO( 5.0148 TRAlO.0934 TC3 -.|TEl BAU .5408

ROE .SYt3 RRA -.I03S RC3 .0011 FAU-.O04$6
FO_ 1.0_85 FRA t.111_ FC3 .0_1_1 BtP 18014

80( $.0473 MAIO.OIVJS BC3 .ETE8 FDP -8tS

LAUNCH DATE IdEP 17 1870

H[L IOC.(NTR I C CONIC

RL 149.95 U_ -.00 LGL 3.47 VL

ff 1N.tO LAP -3.IS LOP 311.39 V_

lIC 101.148 G_ lO,O0 6P 10.07 ZAL

PU_ITOCENTR I C C_IC

C_ ITS.Ill _ 13.1_17

LNa4 AZNTH L_CH TIN[

I0.00 9 10 31

I0.00 1O4131
100.00 10 31 11

100.00 11 • 41

110.00 11 37 31
110.00 n |9 31

DI_TIA_ CCII¢T |CN_
T_ 1.4844 TIL&JO.J_ll TO) -.1397 IAU .3741

RD_ .9III IIA -.Sill _CI ._OT FAU-.O0704

FR( 1.0941 FRA 8.8400 FCS .0149 lip 179t4

I_ 5.4811 BRAIO.91_ KS .1_9• IrSp -317

NZD-COURI_ EXECUTICN ACCURACY C_IT DETERNINATION ACCURACY

I_T 3843.7 _ £05.7 I83 H.O ST t?SS.5 M •70.7 IS 030.7

RIIT .1111 W .1115 RT_ .9855 CRT .798t CR3 -.7909 CST -.DtIR

_dI S3tl.3 RI3 -.0038 R13 .9633 LSA E887.7 k_lA 183.l 8IA l.I

_GI $3L3.8 IGI II3.8 THA .36 ELl t785.9 [LE 1i5.3 ALF 4.41

FLIGHT TIN[ t_O.O0 ARRIVAL DATE NAY S 1971

DIITANC( 112.711

tS.lT? GAL IL.73 _L M.II NCA 315.78 _4A 117.3E ECC .48895 INC |,779t Vl 19.715

31.140 GAP L_.Ol AZP 8l.II TA_ 145.•5 TAP 111.63 RCA SR.N APOI74.E_I VE 34.797
33.£1! ZAP 183.L_ E_lr8 13l.lld _ 114.44 ETE 173.00 ZAC 11)8.74 ETC tT8.tl CLP 1•9.E£

DLA -1.49 UL 330.N UO 8370.9 V(L 17.221 PTH t.N _HP I•.IH DPA -8.44 RAP 319.09 ECC $.lI$I

LoI TIME INJ LAT INJ LGNG |NJ IT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ t LAT INJ • LONG

1144.14 -I7.31 71.11 Ill.iS 97.10 8 _ 59 10t4.1 -tl.O£ 13.71

$401.11 11.01 £47.70 l,ll 8§,11 I_ 18 41 4t01.8 £7.11 t_H_.15

1401.97 -ll.I9 II.TI 111.41 11.0_ 11 11 18 1004.0 -27.41 44.23

IiST.I3 II.ll Ill.11 811.01 8I.II IS _4 18 4537.2 El.SO I11.44

ISIT.II -33.01 31.18 1,17 11.I4 1I 14 19 1997.3 -31.43 I7,33

4lll.II 33,?1 111.01 IIT,I? 14,11 14 40 El 4311.7 3I.$8 I_l.Ol

ORBIT D[TI_ININATION ACCURACY
8T 1743.2 SR t17.E 88 874.4

CRT .•149 CR8 -.8100 CST -.99_•
LSA E887.4 N•A 154.7 IDA 8.0

EL1 t7§1.8 [Lt 154.4 ALF 4.I5

NID_C_I_ _¢I,ITION ACCURACY
84T II_.l I_ I_4.8 Ks 93.8

lit .8134 W .IO?I _TF .11M

VIII IlOl.l | -.0038 RI3 .98M
Ill I_tl,l VA Ill.3 THA .M

18it



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE UP 21 |970 IrL|GHT T|NE TO.O0 ARRIVAL DATE DEC T 1970

NEL IOCENTRIC CONIC
RL 149.91 LAL -.00

RP tOT,IS LAP .87

RC 98.948 _ 4.09

PLAIGTOCENTR I C CONIC

C$ L_.tT8 VNL S.447

LNCH AZNTH iNCH TIN(
_.00 • It SO

QO.O0 IS 59 SO

100.00 $ _1 N
100.00 li IS 41

llO.O0 4 14 $$

110.00 14 44 15

DISTANCE 191 .SiS

LCL 4.4t VL 8T.4TI GAL -10.88 AZL 89.18 NCA 8S.N 8NA 150.U [CC .E3777 INC .8£44 VS L_I.Tt4

LOP 90.48 VP N.078 GAP -I.14 AEP M.14 TAIL _|.IS TAP 30T.I_ RCA 99.5D APO 161.75 Vt $S.ZO£

GP -18.19 ZAL 149.44 ZAP IT.IS [78 |S.JO ZA[ $49.$1 ETE $ZT.SJ ZAC 85.75 ETC Ei|.S£ CLP -1D.99

DLA -9.89 RAL 813.8• RAD 15••.I N[L SI.LqJO ffTH 1.£1 _4P J.TIZ DPA -30.19

L-1 TIN[ INJ LAT |NJ _ INJ fit AJC INJ AZNTH INJ TIN[ PO CIT TIN

IWI0.0• -Si.4t 19.93 71.91 114.•3 Je SS SO 14t0.1

SIt48.N 11.1'0 11t.90 IFJ.83 80.t0 75 IT 10 4445.1

IYTI.IT -19.•1 $O.T_ 1'1.11 StS.II 4 • $1 11"/'1.5

41511.18 8T.INJ 111.87 84.9• 79.0• 14 48 51 43445.1

11•0.09 -10.1r$ ISI.N _T.N 119.15 S 5 _ _0.9

478•.51 31.48 111.111 t4.04 T|.79 1• 8 S• 4185.5
Ol_l/d. CGNNECTICN8

_E .0T18 _IA -.I._16 TC3 .39S5 IJTU .191•

-.80411 _ -.1110 _ -.2819 IrAu .04101

.4101 FRA -.1411 IrC5-$.4000 lip 1301

80E .tIHlO BiU ._J41 _ .44134 FEP -350

RAP 2d3.05 ECC 1.4983.

INJ PLAT INJ tD L_NG
-10.98 L_.S4

tS. OT Zt8. !1

-1£.01 3..T9

8•. 19 ZOT. S3.
-14.71 3'49.49

_.|l lIT.IS

Cit•lT D(TENNINATION ACCURACY

iT 130.8 M 501.8 IS 89T.T

CRT -.4094 CIE• .g044 CST -o73.00
LIA 485.4 MDA 137.? _ 79.1

ELl 513.S ELJ_ $17.5 ALF L01.38

Ni_ EEC_ION AC_CY

MT IN.0 _ 4_.0 _ 141.8

I _.0 RD -.IETE R15 .l_Sl

8G1 eoe.o 8u 41_.4 THA 148.4l

LAUNCH DATE ItP tO 1970 FL/_A9T Title 78.00 ARRIVAL DATE DEC 0 1970

NEL IOCENTRIC CONIC

I_ 149.01 LAL -_GO
NP IOT.WI LAP t.Ot

NC SS.TEY SL S.O0

Pt.N_TGCENI_ IC CaeI¢

¢3. N.04M. _ 5.579

INCH AENTH LNCN TINE

gO.O• 11 ?ee

100.80 I IT •
IN.N 15 N

llO.O0 4 N I

I|O.O0 M 4O N

DiITN_CE 114.411
LGL 4.44 V_ L_.SM GAl. -10.79 AZL _.N _ N._ _ 151.49 ECC .85834

LOP N.I_ # II.ITO lAP 4.48 AZP N.N TAL I_1.•1 TAP 5|8.10 RCA 100.14

DLA -7.00 8ML 855.78 IMO IHNJE.8 VEL 1£.L_0 FTH 8.81 VHP 0.584 OPA -40.57

L-i TIN[ INJ I.AT INJ _ INJ lit &EC INJ AZMTH INJ TIN[ PO CET TIN

8094.1M -tl._ 51._ _,_ 114.N 8 43 49 14S4.O

IIN.I N.I0 _.ll _,lT 7l.I 15 54 1 4SIHI.I

Ii.H -II,H ll.i 71.41 LLS._ 5 S7 • 1_.9
_.N _.H 811,_ 8_.tT 77.45 14 $4 ST 45L_.1

1_18.7| -tI.Lg 3_4J.1_ _,84 110.55 4 95 _0 4010.8

_.ll M.TS |_.i i,I1 74.1l l0 ? _ 4011.0

Ol_i& IN

.Nil IlM *.M_ TGI .4001 BAU .1_

| -.Nil | -.1011 IICI -.1110 It| .0|NI

NID-C_t_ EXECUTION ACCURACY

8GT I_.O 8_1 _0_.0 8G5 150.5

mY -.1140 _F ._40 RTF -.51_9

i 7Sl.I I_ -.S_JS R13 .1414

8G1 lil.I B 4N.S THA 145.95

INC 1.0071 Vl _.7_4

APO II_E.OS V8 3.S._10

[TC 861.4• CLP -P_t.34

RAP _48.51 ECC S.4TO£

INJ 8 LAT INJ _ LGNG

-1£.0£ _4.5T
• 4.87 L_4.97

-15.D3. S.l_l
8S.5S _04.4_

-1S._1 5SO.OS

_.83 18S._

NIT DETENNINATION ACCURACY

ST 187.0 M L_O.S _S 3$O.S

CRT -.59•1 CRI .1_47 C$T -.709S

LIA 44|.ON_A 140.7 •&A 89.4

ELl L_4.7 EL8 1|7.0 ALF lO0.S3.

LAUNCH DATE 8EP tO 1970 FLITHT TIN[ T4.OO ARRIVAL DATE DEC 11 1t70

t4¢LIQCENTRIC CGN|C

RL 149.9| LAL -.00 LOt.

RP 107.10 LAP 1.19 LOP

RC El.iS5 _ O._ GP

PLAN[TO_EN_I ! C CONIC

C3. 88.51;I vtsL S.585

L_ _ LNCH TIN[

I_.00 I 57 55

90.OO 17 IS 4

100.00 3 10 1

100.00 15 _9 57

110.00 4 $•

1|0.00 14 S• 11

D 1FIrlD_NT I Al. CCmtECTIGN_

TO( .OII4 TI_A -.5•10 TC3 ._H_ BAU ,_070

RDE -.1410 RRA -.t588 RC3 -.37E4 FAU .OS_E3
Ir0E .1_$5 FRA -.4711_ FC_-t.TTIM BDP 1S58

DOE .t4N HA .SIN K3 .$415 FSP -478

D|ITAKE _0S,|19

4.41 YL |T.6|5 GAL -lO.Tt AZL 81.11 NCA 1_.43 8NA lSE.Et ECC .EETTE

IHS.OI VP 51.8§0 GAP -Y,gY AZP 90.01 TAL 8£4.05 TAP 5$6.47 RCA tOE.IS
-tO.DO ZAL t51.03 ZAP 34.tS IT• _O.tl ZAE |4S.l_ [TE 381.S0 ZAC 81.18

INC 1.1114 Vl 19.7£4

A_ 14£.$3 V£ 3.S.£10

[TC l•1.3.5 CLP -IT.O9

DLA -I.75 R_ 818.Tt UO 1511.1 N[_ It.IS• PTH 8,80 _P |.OLD DPA -41.S1 RAP 141.68 ECC 1.4_$

L-I TIN[ |NJ LAT INJ LQNG INJ RT AEC INJ AZNTH INJ TIN[ PO C$T TIN INJ £ LAT INJ £ LONG

H._ -11.51 $5.TE 75,3• 115._ I 38 4£ 1480.I -13..04 _9._

$155.4l ll.4l !_.01 _.1l T7,17 15 40 57 4553.5 _.44 _!1.91
11_7,49 -17.S0 14.45 77.8_ 114.•5 5 44 31 1E37.5 -14,03. 7.57

4880.79 It1.11 9._ 01.84 TI.00 IS 0 ST 4890.1 _4.41 _DI.SI

I_•.TE -_0.55 5S•.$8 71.83 |$T._ • 44 I_ IBI.I -11.45 3.51.13
• 144.11 19.941 110.•3 80.80 78.78 1O It _Hi 404_.5 _.3.0 11_.44

NID-COUmI(EXECUTIGN ACCURACY ORBIT DETERNINATION ACCURACY

8GT 994,| 8GR SL_.S 5G5 180.5 ST 1_5.0 M _59.1 98 3.01.T

_T -.SSSIRRF .1105 RI_ r -.S008 CRT -.3.01• CRS .1109 CIT -.9908
8_B 7Wi.?RI_ -.1415 R15 .ITS• LEA 4•0.7 N_A 143..T iDA 19.3.

8G$ •31.5 _ 435.$ THA 158.71 ELl _78.4 EL8 IIT.• ALF 1t_.83

LAUNCH DATE IL_ 81 SIN FLIGHT TIN[ 7•.00 ARRIVAL DATE DEC 13. 1970

HELIOCENTRIC CONIC

gel. 149.151 LAL -_.00

RP 1OT.$8 LAP t.57

ItC St.4ll ilL. T.il
__IC CONIC

C_ L_.83_ K $.ETI

INCH AZNql¢ iNCH TINE

I0.00 I 47 5

ira.Do 18 _ 57

100.00 5 S 47

100.00 $_ 41 $4
110.00 4 I $

110.00 15 1 $

DIFFENtWTIAL CCNNECTION8

TO[ .01OO T_A -._| TC5 ._4 BAU ._140

FD[ .T055 IrllA -.S_lT• FC_-I.N74 lip 11_7

._|O lIRA .3_7_ BC3 .5TSI F5P -_8

DI$T/_CEtII.NI

LCL 4.40 VL _.7_ _ 010.|| /_L M.I_ HCA 95.17 _ 158.05 [CC .E857_ IHC 1.3750 Vl L_.Tt4

LGP 100.13 VP M.3t• GAP "4.111 A_P 90.14 TAL _5.05 TAP 310.70 RCA 103.15 APO 11_.58 V£ 3.S.t£S

GP -1_.8• ZAL IS$.SS Z/UP 50._ [T• 8T._O ZN[ 145.75 ETE 517.89 ZAC 79.61 ETC _•1.19 CLP -3.1.84

D_A -•.SO RAL 818.55 RAD N.| N[L 11.819 PTH 8.19 V_P S.OTO DPA -4_.91 RAP _40.53. ECC 1.451f

L-I TIlE INJ LAT INJ _ |NJ RT ASC ZNJ AZNTH INJ TINE PO CST TIN INJ _ LAT INJ _ LONG

1113.91 -17.87 5•.DE 77.09 118.79 8 _ IT 1585.9 -14.05 _8.M

$llO._H_ 84.77 1_7,0• 80,N TS.15 15 4O • 4_$D.4 l_.Sl 81i,05

1141.19 -18.41 1•._ 77.57 113.N 3. _ ST 1_.9 -lS.01 9.40
4131.14 IS.D7 _0_.78 80.1kl 74.11 1§ 7 55 4_.• 83.Ol ISe. TT

1•74.17 -71._ .N 7S,N 117._ • 31 0 1074.9 -17.11 353..84

4•07.45 19.19 188,04 7•,S3 71._HI 16 17 55 4007.4 N.5• 179.99

NID-¢OUNI_[X[CUT|ON ACCUIACY CRBIT DETQmINATION ACCURACY

8GT 54|.4_ _.• _G5 _0_,0 ST 181,4 M _ld.O •$ 41_7.3.

iT -,_i77I_ r .i7•1 RTF -.4195 CRT -.8445 all .840_ CST -.1719
IC_ 783.5111_1 -,|ill R13 .7011 LEA 40_,4 145A 146.8 Ilia £9.0

_1 tMl•.0 5r_ 445.0 THA 158.48 ELl _46.S EL£ 1_1D.3 ALF 99.4£

11113



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SET la 1970 FLIGHT TIN( 7l.OO ARRIVAL DATE DEC 15 llTO

HELIOCENTRIC CONIC

RL 141).D1 LAL -.OO

RP SOT.SD LAP 1.54

1)C 80.$18 GL 8.17

PLANETOCENTRI C CONIC

¢S 8T.4BD V_. 11.838

LNCH AZUTH UKN TIN[

DO.O0 1 3f O

9O.OO 18 ]1 I

100.00 • S@ 115

100.00 lS $4 •Y

110.00 $ $1) 57

ilO.O0 1S 7 19

DIFSrENENT 1AL CGJU_CTI(_8
TO( .OCM_ TI_ 0.98tMt

1)OE -.11)11) llA -.8458

FD( .9140 J_A -.DOST

801[ • 115£4 liRA .410S

DISTANCE 818.195

LOL 4.41 YL t7.1St GAL -10.51 AZL 88.44 HCA 98.91 DNA 153.39 ECC .EZOZl INC 1.S581 VI ZD.PZ4

LOP 105.$D VP 31.377 GAP -1,14 AZP DO,t4 TAL •15,88 TAP 3_.TD RCA 104.01 APO 11£.71) V• $5.£5Z

GP -tS.DG ZAL 151.D0 ZAP 41.157 [TD 85.80 ZAI[ 145.S@ IT• 513.G9 ZAC 77.07 [TC •80.98 CLP -SS.4Z

DLA -4.$0 RAL 818.11 RAID 9SD4.1 V[L 1£.199 PTH £.19 VHP S.STD DPA -44.24 RAP 2515.0• ECC 1.4515
L-I TIME INJ LAT INJ LONG INJ RT A�C INJ AZNTH |NJ _N[ PO CST TIN INJ £ LAT INJ Z LONG

• ISO.OS -10.1O 57.95 77.9• 11£.11 t 11 SO 1558.0 -1S.O0 30.80

S049.00 •4.09 t24.ZJ_ DO.04 74.59 13 55 35 4409.0 21.71 _14.$$
190_.|4 -19.•D 19.U 77.12 111.£9 3 •D 2 1302.1 -15.97 11.59

4800.13 2S.•3 L_DD.07 79.97 75.4• 15 14 •7 8200.1 2•.72 194.18
1701.1)5 -L_.30 2.00 75.9£ 119.30 4 £8 tO 1103.0 -18.55 554J;T

4572.07 28.50 195.59 7D.50 70.11 16 •3 51 5972.1 •5.42 1TT.48

NID-COURI_ [XECUTIQN ACCURACY ORBIT DETERNINATION ACCURACY

TCS .31)75 BAU .ZZl$ SGT 53£,3 _ 90_.9 8&3 _1.8 ST 128.9 8R •15.• 85 474.8
RCS -.4784 FAU .OIH)1)S I_T -.341Z _ .7_4D flTF -.41_4 CRT -.1945 CR$ .15£98 CDT -.8799

FC$-•.t04• 98P 1710 _ 804.0 RL_ *.14N R15 .73E7 LDA 515.• M1)A 148.1 8SA 28.8

K3 .8031 FSP -61D 161 D43.1Ve_ 4_J.7 THA 114.99 EL1 •iT.• EL• 125.5 ALF 99.51

LAUNCH DATE I_P •8 11570 FLIGHT TIN[ DO.O0 ARRIVAL DATE DEC 17 1970

HELIOCENTRIC CONIC

RL 148.151LAL -.IX)

RP 107.54 LAP 1.71

RC e_.34D GL 15.•5
PLA/GTOCENTRIC CONIC

CS 1)7.105 _ S.tOI

LNCH AZNTH LN(H TIN[

90.00 1 •T 40

DO.O0 1• 31) 38

100.00 • 47 34
100.00 14 • •0

110.00 S S• I_

110.00 15 11 14

DISTANCE 1_5.190

LOL 4.46 VL •7.D1• GAL -10.51 AZL N.•S iDCA 1Cr_.14 814A

LOP 104.D1 VP 341.4•9 9AP -§,43 AZP gO.ST TAL •29.59 TAP

GP -25.55 ZAL 15•.08 ZAP 44,14 ET9 ZS.8§ ZA[ 145,34 ETE

155.64 ECC .E1733 INC 1.7478 Vl L_.T24
329.74 RCA 104.T5 APO 16•.151 V• 55.258

504,9.4 ZAC T6.•1 ETC •90.TO CLP -39.85

DLA -3.11 RAL £1•.00 RAD 9StMI.1 V[L 18.195 PTH £,19 VHP 5.109 DPA -45.59

L-I TIN[ INJ LAT INJ LONG INJ RT A&C INJ AZMTH INJ TIN[ PO CDT TIN
ill)8.0• -19.01 40.08 77.55 111.59 • 4 18 1598.0

DOTED.98 23.51 L_i.53 79.30 73,44 14 3 •1 44£9.0
11)34.34D -•0.14 LqS.SZ 77.07 118.57 3 19 4D 1534.5

4761.95 P_J.49 Z01.49 78,90 7•.8T 15 •1 41 4191.8

1711.00 -LrS.15 3.74 75.91 115.N 4 •I •0 1151.1

4557.91 87.59 183.•7 77.99 68.95 1D L_ 3• 393T.9
DIFIr[RI[NTIAL CONII[CTIONJ

TO[ .04Mkl TIIA -._i05 TCS .33L_ 9AU .L_D•

18)[ -.1493 lIRA -.•991 •C3 -.5378 FAU .075D1
trDl[ 1.0544 IrRA -._1)7• FCS-•.4L_47BSP 1819

BO[ .1819 BRA .4•78 BCS .83E5 Flip -DN

RAP 23T.14 ECC 1.4481

INJ • LAT INJ _ LONG

-15.14 32.73

_ID.8• •13.74

-18.91 15.3•
• 1.01 193.70

-19.48 358.55
_4.47 175.48

ORBIT DETEiUDINATION ACCUI_ACY

ST 130.4 8R 1155.1 SS 5_3.5

CRT -.11•9 CR8 .T8151 CDT -.88T5
LDA 550.8 14SA 149.1 SSA •7.9

EL1 184.5 EL2 134.5 ALF 100.59

NID-C.(XMD[ EXI[CUTION ACCURACY

8GT 519,9 I_R 9411.8 $93 848.4

RRT -.L_G8 RRI r .7TO0 RTF -.343T

DL_.3 J_S -.lt_OD R13 .T887
861 885.3 DG8 497.2 THA 110.00

LAUNCH DATE 8EP 88 1970 FLIGHT TIN[ 82.00 ARRIVAL DATE DEC 19 1970

HELIOCENTRIC CONIC

RL 148.81 LAL -,00

RP 10T.53 LAP 1.87

RC M.ST$ Gk 10.38

PLAN[TOCENTRIC CONIC

C$ 88.835 VHL 5.180

LI_H AZNTH LI_H TIME

90.DO I 18 59

DO.O0 18 4D 110

1DO.D0 • 19 110

100.00 14 10 34

110.00 S 45 _41

110.00 15 110 55

DIFFI[R[NTIAL C_RMECTIONO

• 0818 TRA *.3573

-.1084 RRA -.•785
IrDl[ 1.t01)4 FRA -.TESt

BOE .1341 BRA .44D3

DISTANCE 252.055

LOL 4.4D VL 87.990 GAL -10.45 AZL 8D,08 HCA 105.38 GHA 1_4.21 ECC .2147| IN(: 1.9415 VI £9.7£4

LOP 103.05 VP 3D.4DO GAP -4,T5 AZP 110.52 TAL 2•7.17 TAP 352.55 RCA 105.30 APO 183.03 V_ 55.E45

GP -i7.$• ZAL 151,09 ZAP 50.51 [T$ 21.47 ZAE 145.35 ET[ 303,00 ZAC 74.33 ETC _80.$5 CLP -44._9

DLA -1.D4 flAL tit.O• RAID iSN,S V(L 1•.174 PTH •,18 VHP 4;D77 DPA -40.94 RAP 234.84 [CC 1.4410

L-I TIME INJ LAT INJ LONG INJ RT ADC INJ AZNTH INJ TIN[ PO CDT TIN INJ 2 LAT INJ _ LONG

• •19.08 -1D,34 42.•1 7T,99 110.D8 I 50 5 115•0.0 -18.88 54.80
4_J0.00 ••.53 •12.D3 78.75 7•.57 14 11 50 45_0.D 19.80 •11,_4

J944.53 -110.97 _.94 77.20 111.01 3 1• I• 1566.5 -17.82 15.t8

47t4.7• _.97 IN.O_ 78.34 71.19 IS •9 19 41•4.7 110.88 191.33

17515.$7 -•3,N S.5• 75.78 115.1• 4 14 19 1159.4 -110.39 $$8.£1

4504.95 •D.75 181.04 77.07 97.87 19 55 58 3904.6 •3.91 173.58

NZD-COURI_ [XI[CUT|ON ACCURACY ORBIT DET[RNINAT|ON ACCUIRACY

TC3 .•049 BAU .iSiS 86T 501.9 _ 701.5 $G3 iT•.• ST 149.5 M 149.D SS STS.5

RC3 -.8007 FAU .08189 RRT -.1135 RRF .909_ RTF -.1341 CRT -.DOTS CRS .D583 C|T -.T$1O

FCS-•.M115 91P ID34 _ O_.4 flL_ -.0908 R13 .80N LSA 591.9 14_A 149.3 8SA Z7.1

DC3 .G_415 FDP -T?5 SGI 719.7 SC_ 479.D THA 105.99 ELl 149.7 EL• 149._ ALF 118.Z8

LAUNCH DATE _[P 18 1970 FLIGHT TIME 84.00 N_RIVAL DATE DEC •1 1970

_l[L IOCENTN I C CONIC

RL 149.D1 LAL -.110

RP 10?.51 LAP •.03

RC N.441 G_ 11.S0

FS.ANETOCD4TR l C CCNIC

CS •@.819 _ 5.159

LNCN AZI4T1H LNCH TIME

90.00 I 10 51

SO.O0 11 37 55

100.00 • 51 9O

100.00 14 19 15

110.00 S _D 115

110.00 15 _ 18

DISTANCE _9.940

4.46 V_ •7.904 GAL -10.50 AZL 97.N MEA 109.9• SNA 134.30 ECC .•1•54 II4C _.141£ Vl _t.7£4

LOP 113,0_ VP S0.498 GAP -4,10 AZP J0.99 T_I_ •87.1H3 TAP 39O.•£ RCA 105.1)1 APO 1D3.08 V£ 35.•47
GIp -2t).17 ZAL 191,93 ZAP S5.05 [T8 19.19 ZAi[ 144.94 ETE L_97.88 ZAC 72.55 ETC •59.95 CLP -49.00

DLA -.77 R/d. 218.15 RAID 93t1,1 VI[L 1_.191 PTH _,19 VHP 4.1_11 DPA -48.•7 RAP £5•.14
L-I TIN[ INJ LAT INJ LONG ZNJ RT ADC INJ AZMTH INJ TIN[ PO CST TIN INJ • LAT

8LqlO.L_ -110.11 44.40 TT.N 109.81 I 48 31 1440.5 -1T.T4

4991.t1_ •1.T1 819,48 T8,59 Tl._l 14 110 4 4331.7 18.87

1900.0_ -21.78 Z4,74 77,S1 111.00 3 5 9 15119.0 -18.75

dlCMMJ.19 1_.85 IN,it 77.95 70.1D 15 37 •5 4088.• 18.1)4

1707,J9 -_1.79 7.14 70.13 114.52 4 9 4 1188.0 -•1.30

4471.99 •5.99 17D,l_ 7_.IM I_l.N 19 4• SO 3872.0 L_.53

DIFFERENTIAL _TICN_

TD( .101£ 11L4 -.1714 TC3 .•1_7 ILDU .£500

ND[ -.04MW ll•A -.Lq_lRC3 -.DWi_ FAU .09753

IrO( 1.315515 lIRA -.7748 PCS-•.8478 I_P •079
DO( .1188 liRA .4745 3C3 .70•5 Flip -85•

ECC 1.4380
INJ • LONG

38.91

L_DD.8•

17.•7

189.0•

359._4

171.34

ORBIT DETERNINATION ACCURACY

ST 1D15.3 SR 1115.• 88 6•$.£
CRT .•089 CRS .4•73 CDT -.7780

LSA 039.1 14SA 148.7 8SA 28.5

EL1 17•.5 EL• 114.0 ALP 14.76

NID-CGURIN[ EXECUTION ACCURACY

8GT 495.0 ll_ 799.9 863 LSS.•

RRT -.0999 W .8414 RTF -.0845

905.D RL_J -.0403 R13 .84|5

161 791.9 _• 489.9 THA 95.49

|DM



JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 5, 1970)

LAUIKN DATE KEP E8 1970 FLIGHT TINt 81.00 ARRIVAL DATE DEC £$ 1970

HELIOCENTRIC CONIC DISTANCE t4S.ttl

RL 141.11 LAb -.00 LOt. 4.46 VL 28.087 GAb -10.31 AZL IT.St NCA 111.84 GHA 134.7t ECC .11059 INC £.5488 Vl El.TEA

RP 107.S0 LAP 8.18 LOP 114.34 VP _J.Stl GAP -3.48 AZP 90.88 TAt tiT.90 TAP 5_.74 RCA 100.5S AlSO 1IS.DO vz 55.E$1

RC _J.S$9 GL ll.TO GP -31.08 ZAL IS1.10 ZAP SD.78 ITS 16.79 ZAE 144.35 ETE L_I.71 ZAC 70.30 ETC ZSg.4T CLP -55.94
PLAHETOCENTRIC COPIC

C$ INJ.441 VHL $.14R DLA .41 RAL tSt.4I RAO GS19,1 _q[L It.lSl PTH t.18 VHP 4.OLD DPA -40.55 RAP £tD.05 ECC 1.45SE

LNCN AZMTH LNCH TINt L-: TINt INJ tAT :NJ LONG JNJ RT ARC INJ AZMTH INJ TIN( PO COT TIN INJ • bAT INJ • LONG

_.90 1 5 IO _5._ -11.44 _.44 78.4• 1_._ I 41 tS 1095.0 -10.69 _.O7

90.90 15 7 14 491D.tT to.IT tlS.H 78.19 70.41 14 to 10 4515.7 18.O1 •90.45

100.00 • 84 41 RO_.08 -It.ST tO.IT T7.99 110.14 • 58 34 1457.0 -IJ.tt 19.51

100.00 14 tO tS 4451.00 El.tO 194.1_J TT.TS J9.15 15 45 ST 405|.• 10o07 184.77

110.90 3 $$ _ I01T.14 -to.to 0. Pe _.tO 115.47 4 5 40 1717.0 -to.ZO 1.71

110.90 13 N _ 44_._ 19.01 170._ TS._ 0S._ 16 S0 15 _.0 71.54 10D.54

DIFFElt[NTIAL CCI_ECTIGN8 NID-COURW[[)_CUTIQN ACCURACY (_BIT DETtRNINATiON ACCURACY

.1_ _ -._ TC_ .I_ _ ._t _T 4_.0_ _.0 _S 510.5 ST ltD.• M 1_.5 OI 177.1

liD( -.0141 IRA -.81_9 ItC3 -.1"J50 FAU .00£'JO _ .Oe_JNNF .I_IeITF .1019 CRT .5454 CRO -.0551 COT -.lESS
FOE 1.5890 FlEA o.8118 FC$-3.0315 SaP 1809 840 94_.8R1_ .OSOO RI5 .01137 LSA 10•.1 lit 147.S SOA 25.4

.1300 BRA .S030K5 .7474 FtP -IeO 8Gt _4.4841 4_.S THA 05.50 EL1 Z07.S ELI I_.1ALF 18.81

LAUNCN DATE W[P 70 101'0 FLIGHT TINt 88.00 ARRIVAL DATE DEC 75 1070

_L I_EN_IC _IC

140.01 _ -.90

RP 1OT.48 LAP t._

PLANETOCENTR I C CONIC

C3 L_J.S09 VHL 5.110

LNCH AZNTH INCH T|NE

90.00 O 95 51
9O.OO 15 17

100.00 £ 17 N

190.90 14 3e IO

110.O0 $ I_ S_;

110.00 19 44 48

DI_IAL C_MUL'r IGll

TO( .107_ TRA -.4_PJ

ND[ .OSYS mU -._0_

FOE 1.O745 lIRA -.8581J

BD( .1715 BRA .5540

DISTANCE tit.ODD

L_L 4.40 VL 10.046 GAL -10.14 _ 9T.45 NCA 115.10 8NA 134.87 ECC .•OtOT INC £.5007 V1 tO.T_4
LOP 110.50 VP 50.S_ GAP -t.89 AZP OI.OiP TAL t70.07 TAP 345.17 RCA 1011.70 APO I05.04 V• 55.754

GP -55.00 ZAL SSl.lt ZAP 04.40 _r8 14.tl ZNE 145.48 ETE ttS.•o ZAC 14.19 ETC 850.t4 CLP -50.10

OLA 1.10 RAt 711.78 IUO tNO.S VEt 17.153 PTH t.18 V14P 4.394 DPA -50.71 RAP 1_5.SS ECC 1.4330

L-I TIN[ INJ tAT INJ _ INJ IT ARC INJ AZNTH INJ TINt PO COT TIN INJ • tAT INJ £ LONG
_._ -_e.tl _.OY 71.131 1_.14 I 34 41 1_.0 -10.55 41.37

_TS.S; t0.tO 111.51 78.19 IO.50 14 31 50 4t7$.S 17.01 _.90

104#.04 -83.34 N.08 _O.8S 109.1_ t 51 I_ 1445.0 -tO.SO 71.44

4415.57 11.10 101.03 TT._ E_J._ 15 SS _ 4015.O 17.07 184.$4

1_.01 -to._P9 11.18 T?._ lit.SO 5 _ 40 11_.9 -13.10 5.50

_.N 14.OII 174._ _.$t 14.98 16 S0 10 _Y.5 to.S• 107.40

NI_ [v_C_I_ ACCURACY _IT _I_TION ACCURACY
TC$ .NO9 _ .toll NT S_.l _ i.0 KS 5_.9 ST 150.0 M 117.7 31 718.8

KS -._100 FAU .NIt RItT .L_rl_J I_F .NIl RTF .N_I CRT .8419 CR$ -.Sit• COT -.NO

FC_-_.tt_NJ lip tOOT 8CAt 10_S.41U_ .0555 Rl_ .RR•S LOA TSl.t NSA 145.0 SSA 74.5
RCS .1000 FIP -'IHN_ 11_1 _04.S _ 4_D.1THA TO.IT EL1 •ST.S EI_ 55.1ALF £5.01

LAUNCH DATE 8EP tO 1970 FLIGHT TIN[ to.O0 ARRIVAL DATE DEC E7 1970

HELIOCEN_IC CONIC

RL 140.01LAL -.90

RP I07.48 LAP 8.40

TE.018 _ 19.79
_TOC_IC CONIC

CS 81.710 VU_ 9.180

LNC_ *ZUTH LNCH TIN[

_0.00 0 40 44

• 0.00 15 tO

190.oo • 11 to

190.90 14 40 _NI

110.90 3 to 41
110.00 1S S5 SO

DIJTANC( •St.$to

LQL 4.40 VL 10.050 GAL -10.16 AZL 07.80 HCA |10.54 8NA

LOP 110.05 _ _.S$9 GAP -t._l _P 11.$$ T_ ttt.ll TAP

GP -$4.95 ZAL 150.47 ZAP IH_.tJ ET8 11.49 ZAE 141.10 ETE

134.SO (CC .tDTSS INC •.?DOS Vl •9.7•4

541.41 RCA 100.07 APO 1J•.94 V• 55.•$0

ITS.70 ZAC tO.O§ [TC •58.30 CLP -14.44

OLA •.81 R_ 113.77 R_ I$_.1 1fill 17.14D PTH l.II _ 4._ DPA -Sl.TO

to1 TIN[ INJ _T INJ LONG INJ RT A_ INJ _N INJ TIN[ _ CIT TIN

BY.St -to.N 91.41 71.88 107.14 I •0 14 1TIT.S

4811.91 19.04 109.07 TO.iS 18.O5 14 40 11 4•57.0

IlO0.ll -It.It _1.4I TIoII 101,•_ t 41 •l lSO0_I
4578.10 to.tO lOl.ll 77.lS 17.44 11 4 55 1tTl.l

ll??.l_ -IT.tO 1_.14 TI.IS lit.ST 5 55 SO llTT.I
43T4.10 _.14 1_.14 71.41 14.10 1T, I 41 5774,6

RAP Ill.T? ECC 1.4315

INJ •LAT INJ •LONG

-Lq).41 45.44

15.07 _01.74

-71.59 L'J.OD

10.97 1_.51

-14.01 S.SI

ll.41 11§.4§
DIFFEIIENT ! AL ¢_IIIIECT IQII_

TOE .8101 TRA -.4114 TC3 -.040t BAU ._OIS

ROE .0917 _IA -.S075 I_S -.Oil? FAU .ONTO

FD[ 1.8157 F_k -.8348 FC$'-3.to_O lip t_ll

.1349 BRA .SILO IC_ .1151 FOP -$04t

NID-COUN_ EXECUTICN ACCUOOCY

8GT $80.1 8OR 0_t.0 84;3 _40.5

liT .4919 RNF .90_ tTF .48Tt
IG_ 1119.8 NI_ .G_II RI_ .lOll

_t 100_.! I_ 410.i THA IHI.01

CRBIT DI[T[RNINATION ACCURACY

ST 190.1 M 148.0 O8 707.0

CRT .INIO,5 (:mS -._IH_O COT -._OOl

LSA 810.S N_A 143.8 SIA •5.5

EL1 5•5.0 EL• 5S.1 ALF L_.S5

LAUNCH DATE Oi[P tO 19_ FLI_T TIN[ 91.00 ARNIVAL DATE DEC _9 1970

H[L IOC[NTNI C CONIC
NL 149.91 LAL -._0

RP 107._ LAP R.S9

RC 74.11_ 14. 16.14
__lC CONIC

C3 tO.IN VHL S.III

I.Je04 AZltTI4 LNCH TIN[

IK).O0 0 4I to

O0.O0 11 4O 14

1SO.S0 £ S $

100.00 14 59 SO

110._ 3 IT t

110.00 18 5 48

OIITkNC| IHI4.81_

L_ 4.40 VL I_.0_ GAL -10.07 AZL 80.N HCA 1IX.S9 8MA

LOP ItO.O4D VII _0.9_4 GAP -1.77 AZP 01.51 TAL L_0.04 TAP

GP -_D.44 Z_L 149.05 ZAP _4.04 [Yl 8.4S Z/dE 140.11 ETE

134.90 [CC .L_D400 INC 3.0595 Vl _9.7£4

M|.l_ I_A 107.11 APO 11_.79 V£ St.•SO

t_._O ZAC 05.01 ETC 757.75 CLP --19.90

4.O7 _ tt)._ _ 15141.1 _ lt.147 _ t.18 _ 4._0 _A -5£._

L-i TIN[ |NJ _T INJ _ INJ IT A_C INJ _ INJ TIN[ _ _T TIN
1401.19 -to.71 S).O0 10.19 lOS.IS 1 tl $0 1101.•

4/17.41 10.14 L_l.tlO 78.91 IT.to lS 0 •1 4107.4

ltO?.e3 -84.97 3),lT O0.St 107.15 • 4045 1557.4

4141.17 tO.IS 187.11 ?l.lt 14.10 11 15 51 _41.t

1110.35 -t?.N 1S.41 79.11 110.41 3 4l 5• 1510.4

4_dlt.to I_.t_ 1TO.tO ?ll._O O_.!1 17 16 5 5741.•
OI_TIAL CQIII_CTICN8

| .lily | -.JO0_ 1¢3 -.lOll FAU .t|l

1.9003 IrRA -.11_9 FCS-S.itN lip _018

I0( .5143 NA .0_0_ K5 .Stir IrlP -105_

NID-COINtI_ _I_ ACCURACY

8GT _.0 _ S_.T _3 557.4

liT .lifO? Rill r .1114 RTF .O518

1114.5 _ .1_ Rt_ .9197

841 1109.4 84_ 493.8 THA 61.75

RAP 717.70 ECC 1.4307

INJ •LAT INJ •
-71._ 44.15

14.87 11t9.35

-L_.•O to.St

1S.8£ llm.OS

-_4.95 7.58

18.51 105.49

ORBIT DETENNINATION ACCURACY

ST 555,5 SO •01.7 tO 011.7

CRT °_ CRS -.8155 COT -.9117

LSA DOT.5 145A 145.S SIA £1.7

EL1 406.4 EL• 71.8 ALF •9.60

1845



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OAT[ •[P 28 1970 FLIGHT TIN( 94.00 ARRIVAL DATE DEC 31 IiTO

H[LIO(ENTRIC CONIC

9L 149.91 LAL -.00

RP 107.48 LAP 2.71

RC 77.184 GL 18.12

PLAM[TOC(NTR|C CONIC

C$ •9.177 VHL S.111

LNCH AZMTH LNCH TIME

90.00 0 34 S3

SO.O0 15 S5 10

100.00 I SO 44

100.00 lS 11 58

110.00 8 18 48

110.00 16 14 •4

D|FFI[RI[NT|AL C¢IUtI[CT|0N9

10¢[ .SSOS TRA -.9S96 TC$ -.£896 BAU .$S30

• 104a RItA -.S003 RC8 -.6111 FAU 40127

FOIl •.038• IrRA -.7767 FC3-3.3492 6SP 8SOZ

BID( .4088 BItA .6343 BC$ 1.0094 FSP -1103

OISTANC[ tTl,$S9

LOL 4.4• VL 26.0S9 GAL -6.68 AZL •6.70 HCA 124.89 •MA 134.97 ECC .ZD478 IN(: 3.3006 V1 19.724

LOP 189.33 VP 36.558 GAP -1.14 AZP 61.86 TAL 227.•5 TAP 35£,66 RCA 107.53 APO 19£.91 VZ 35.259

GP -36.70 ZAL 148.68 ZAP 78,70 [T• S.27 ZA[ 196.83 E_E Z_.Z3 ZAC 91.80 ETC 257.07 CLP -75.48

DLA S.S• RAL 214.68 RAO 6S88.1 V[L 12.147 PTH 2.16 VHP 4.•26 DPA -53.50 RAP 213.95 ECC 1.4308

L-| TIME |NJ LAT |NJ L_NG |NJ RT ASC |NJ AZNTH INJ TIME PO C•T TIN INJ 2 LAT INJ Z LONG
I_i47.16 -_1,.4S S6.77 68.10 104.7S 1 15 40 1847.2 -22.19 48.95

4756.51 16.67 •04.07 76.16 61.66 15 18 27 4158.5 13.71 194.91

8178.14 *2S,68 $9.S2 61.74 105.65 • 35 2 1578.• -23.19 2•.57

4808.34) 16.08 114.67 76.9S 6§.78 16 27 1 9902.3 14.98 177.75
1_14.88 -•9.79 17.•0 80.6• 106.50 $ 45 14 1344.9 -25.87 9.•2

4308.84 81,0@ 11111.50 77.18 98.49 17 •• 11 370•.8 17.20 181.50
NID-COIJR61[ [XJ[CUTION ACCURACY CRBIT OETERNINATION ACCUllACY

SGT 791.1 8G4t 10¢i9.4 $G3 S65.5 •T 435.7 SR 251.g 8• 839.2

RRT .9978 RRF .9348 RTF .7385 CRT .9948 CR• -.9588 C•T -.9448

888 1334.4 1_3 .t885 R13 .9314 L•A i_•.5 N•A 139.4 ••A 21.2

• 61 1839.8 882 498.8 THA 5•.53 EL_ 502.7 EL2 22.3 ALF 29.97

LAUNCH DATE IM[P 88 1970 FLIGHT TILE: 98.00 ARRIVAL DATE JAN Z 1971

HELIOCENTRIC CONIC
RL 141.91 LAL -.00

RP 107.48 LAP •.•2

RC 79.39 il. 1S.70

PLANIETOCI[NTIIIC CONIC

C• L_.I6S VHL 5.125

LNCH AZNTH LNCH TIME

IO.O0 0 27 47
90.00 14 7 S

100.00 I 58 Im
100.00 15 25 13

110.00 3 7 S7

110.00 lS 89 |

DIFFER2NTIAL C.,ONNECTION8

TO( .4678 lrllA -.4008 TC3 -.4163 6AU .$810

RID( .2511 mtA -.£891 RC$-1.0049 FAIl .09991

FDE 2.104• FRA -.7832 FCS-$.L_9S9 •SP 5933

80( .SOOT iRA .8449 6C8 1.0889 FSP -1115

DISTANCE •77.794

LOt. 4.4• VL 28.0§1 GAL -9.99 AZL 88.48 HCA 126.07 _4A 134.90 ECC .•0189 INC $.5834 Vl 19.724

LOP 182.S0 VP N.$47 GAP -.74 AZP H.•I TAL ••7.5• TAP SSS.•_ RCA 107.42 APO 188.38 V2 35.259

GP -40.S• ZAL 147.54 ZAP 83.16 [T• 1.86 ZN[ 136.79 ETE ••0.49 ZAC 59.71 ETC 25•.39 CLP -81.02

DLA S.TS RAL 81§347 RAiD 9998.1 VI[L 18.150 PTH 2.16 VHP 4.243 DPA -54.21 RAP •09.49 ECC 1.4319
L-| TIN[ |NJ LAT |NJ tONG |NJ RT ARC ZNJ AZNTH ZNJ TINE PO CST TIH INJ 2 LAT INJ 2 LONG

2491.3• -•9.19 S9.60 63.S3 103.40 1 9 18 1891.3 -23.09 51.75
4713,67 lS.91 201,46 79.86 69.20 15 25 39 4113.7 12.48 194.39

1_18.57 -L_.38 59.41 65.Z0 104.•0 2 _ 19 1618.• -24.11 31.34

4491.65 19.93 181.40 79.33 64.99 16 39 34 3881.7 13.42 175.37

11181.94 -•9.SO LPO.S8 98.14 107.98 3 40 59 1381.9 -2•.84 12.27

4871.09 19.98 lIHI.SS 77.75 91.63 17 37 17 3871.0 15.97 159.45

NID-_IM[ EXECUTION ACCURACY ORBIT DET[RNINATION ACCURACY

SiT 999.3 W 1119.1 $69 $92.8 ST 530.2 SR 307.4 98 869.4

RRT .7991 RRF .9490 RTF .•004 CRT .9948 CR8 -.9740 C•T -.9582

1490.• R•S .1414 RIS .9402 L•A 1053.9 MSA 138.9 ••A 20.1
_1 1375.3 •G• 490.7 THA 51.44 EL1 812.3 EL2 27.1 ALF 30.04

LAUNCH DATE $EP 2R 1970 FLIGHT TIN( 98.00 ARR[VAL DATE JAN 4 1971

14ELIOCENTRIC CONIC

RL 149.91 LAL -.DO

RP 107.48 LAP R.92

RC •1.921 GL 21.41

PLAN[T_ENTRIC CONIC

C$ R•.391 VHL 5.137

LNCH AZNTH LNCH TIME

90.00 O 20 80

90.00 14 t• •S

100.00 I 49 39

100.00 15 39 49

110.00 3 • 5•

110.00 18 SO 58

DIFFERENTIAL CORRI[CTION8

TO( .•SIS TRA -.8420 TCS -.3318 6AU .4118

IItO£ .3138 RItA -.ZTOIRCS-S.0300 FAU .01996
FD( 2.1505 FRA -.•S07 FC$-3.1805 BSP 4379

90( .9231 lIRA .9SNMI 0C5 1.1688 FSP -1104

DISTANCE 284.198

LOt. 4.48 VL 26.058 GAL -9.7• AZL 88.11NCA 131.30 ink 134.79 ECC .20287 INC 3.8924 VI 29.724

LOP 135.93 VP 3•.338 GAP -.•6 AZP 82.$7 TAL 227.19 TAP 359.49 RCA 107.47 APO 192.1! VZ 55.258

GP -42.$0 ZAL 149.82 ZAP 67.44 (TS 35•.34 ZA( 134.42 [T( 251.D?ZAC 57.•7 ETC 255.71 CLP -08.54

DLA •.28 RAL 818.48 RAD 6969.1 _[L 18.158 PTH 2.18 VHP 4.292 DPA -54.•4 RAP 205.39 ECC 1.4343

L-I 7114( INJ LAT INJ LONG |NJ RT A•C INJ AZMTH INJ TIME PO C•T TIN INJ 2 LAT INJ 2 LONG

2339.44 -25.90 69.14 85.E0 101.87 1 2 39 1959.4 -14.00 54.99

4SQ9.SI 14.54 198.73 80.7• •5.43 15 40 11 404•.3 11.11 191.74

t294.27 -27.18 42.80 64._ 109.06 2 23 23 1984.3 -25.05 54.41

4416.71 13.68 179.89 80.•3 _4,82 18 SS 24 3818.7 12.08 172.••

2Oft.S• -30.40 2S.•S 69.92 106.45 3 S• 40 1422.3 -27.84 14.98
4235.42 18.68 184.15 76.$9 ¢!0.84 17 49 28 3833.4 14.85 197.53

NID-C_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1097.9 6DR 1159.9 8GS 355.9 ST 93•.• Sit 3•2.9 S• 893.6

RRT .91_• RRF .9497 flTF .8452 CRT .9940 CR• -.9855 C•T -.6875

88_ 1599,8 _ .1351 RIS .9459 LSA 1148.9 NSA 154.9 S•A 18.•

_1 1517.S 1_• 487.7 THA 48.81 ELI 733.9 EL2 34.4 ALF 29.53

LAUNCH DATE _[P 21 1970 FLIGHT TIN( 100.00 ARRIVAL DATE JAN • 1971

HELIOCENTR|C CONIC

RL 149.91LAL -.00

RP 107.49 LAP _.0_

Re 85.941 ft. •3.27

PLAN[TOCLrNTR I C C(_II C

C3 81.839 VHL S.III

LNCH AZNTH iNCH TINE

• 0.00. 0 1• tO
_0.00 14 39 Im

100,00 1 39 30

100.00 IS 33 38
110.00 • 57 42

110.00 19 33 •

DIFFERENTIAL r--_m_CTICl_

TO( .8141 _ -.67_7 TC$ -.679_ BAU .4407

RD[ .31_9 RIIA -.1418 flCS-l,OS4• FAU .09198
FD[ 2.1917 FRA -._511 FCS-•.9891 BSP 479S

BOil .7524 MA .7_13 BC3 1.•$71 FSP -I047

D[8TANC[ _90.170

LOt. 4.44 VL _$.017 GAL -9.67 AZL 85.77 HCA 134.54 _qA 134.64 ECC .•0174 [NC 4.1337 Vl _9.714

LOP 199.08 VP $8.5_0 GAP .81 AZP 9_.97 TAt. •_6.70 TAP 1.24 flCA 107.48 APO 161.81 V2 35.259

GP -44.01 ZAL 144.71 ZAP 91.40 [78 594.84 ZN[ 131.93 [TE 230.19 ZAC 55.85 ETC 255.01CLP -91.95

DLA 9.79 RAL 817.56 RAD 6968.1 VEL 12.186 PTH •.16 VHP 4.376 DPA -55.45 RAP 201.40 ECC 1.4584

L-I TIN( INJ LAT INJ lONG XNJ RT ASC INJ AZI4TH INJ TIN[ PO C$T TIN IHJ 2 LAT IHJ 2 LONG
• S9_._ -L_G.59 _.to 87.19 100.1_ 0 55 32 1892.7 -24.92 59.41

4919.70 13.15 199.$S 81.94 _4.99 15 56 20 4019.7 9.63 188.93

8314.77 -•7.15 46.18 8_._0 101.39 2 17 4 1714.8 -28.00 $7.88
497_.94 14.30 177.18 81.39 63.47 17 • 44 5772.8 10.82 170.26

• 049.90 -S1.81 L_.46 •4.00 104.70 3 3• 9 1486.9 -28.68 18.04

4199.48 17,34 161.01 79,97 60.07 18 S 2 3593.5 13.23 155.11

NID-COURSI[ [XECUTION ACCURACY ORBIT OET[RNINATION ACCURACY

8GT 1£97.S 8DR 119.• $G3 543.2 ST 762.7 SR 481.0 •• 920.0

RRT .84•9 RRF .9S46 RTF .6741 CRT .9928 CR$ -.9922 CST -.9718

8GB 1789.• RLr5 .1994 RIS .9489 LSA 1259.7 NSA 134.8 SSA 17.1

661 1660.S •G• 465.2 THA 42.48 EL1 •70.0 EL2 44.3 ALF 28.80

1866



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 11970

LAUNCH DATE DEP 88 1870

M_LIOCENTRIC CONIC

RL 149.91LAL -.00

RP IOT.4S LAP 3.10

RC II.111GL E$.30

PLAIETGCENTR I C CONIC

C$ RT.ORS V_ $.199

LNCN AINTH LNCH TIRE

90.00 O $ 98

10.OO 14 SO 18

I00.00 1 30 37

1DO.D0 18 13 $Z

110.00 E St D

lID.DO 17 • SO

FLIGHT TIRE lOt.DO ARRIVAL DATE JAN • 1971

DiITANCE 996.811
LOt. 4.46 VL t?.lHI3 GAL -•.SS AZL •5.38 HCA

LGP 14E.$3 VP H.SOl GAP .65 AZP _3.49 TAL

GP -45.93 ZAL 141.00 ZAP 9§.01 ET8 $S0.78 Z/dE

137.78 SNA 154.46 ECC .EOO•O INC 4.61S£ Vl £9.7£4

tEa.l• TAP 3.91 RCA 107.45 AlSO 191.49 VE $S.£S4

1Zt.31 ET( E45.7• ZAC S3.D$ ETC 254.31 CLP -97.£1

DLA 11.48 RAL 918.8S RAD •DR9.1 VEL 19.189 PTH 2.19 VHP 4.4•7 DPA -S•.O9 RAP 197.58 ECC 1.4448

L-I TIRE INJ LAT INJ LONG INJ RT AS(: |NJ AZNTH INJ TIN( leo CST TIN INJ • LAT INJ • LONG

I_J38.48 -97.23 71.14 H.4S 98.08 D 47 41 EOSE.S -•§.93 1_.76

4SST.IM 11.58 lit.T• •3.39 63.80 18 14 2E 3RIT.O 8.OO 199.98

l)?t,it -El.S4 S0.tS 89.23 g_.3O E 10 • 1771.4 -••.9• 41.80

4393.33 1t.78 174.t$ 8t.78 3£.74 17 25 55 $723.3 9.0• 1R7,45

t116.77 -•if. Of 30.13 11.49 10£.87 $ Z7 16 1516.8 -29.94 81.53

4150.75 lS.•7 15•.37 81.01 S•.3• 1• 18 • 5550.7 11.•9 15•.77

Di_TIAL C.GmtECTICN8 NID-CGURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

.7839 _ -.7193 TC3 -.8009 BAU .4739 8GT 1444.0 _ 1191.4 SG3 3Z7.• ST 999.4 M 4•7.4 S9 930.0
NO( .4179 [ -.2_i_ RC3-1.0349 FAU .08715 RRT .NI• RRF .9581RTF .8953 CRT .8985 CR9 -.9955 CST -.9791

FOE •.18S• IqtA -.4706 FC5-2.7218 BEP 5313 I_B 1871.3 1_3 .1737 R13 .8529 LEA 1382.2 148A 152.• 99A 16.0

.8901 lIRA .7450 BC3 1.3097 Flip -1054 SGI 1819,5 8GZ 403.6 THA 38.79 EL1 1018.3 EL£ SD.• ALF 27.39

LAUNCH DATE 8(P •• 1970

_L IOCENTRIC C(_IC

ItL 149.91 LAL -.DO

RP IOY.SO LAP 3.17

NC 11.9_T GL 27.32

PLA/ETGC[NTII IC CGNIC

C9 27.$34 _4L 3.L_9

LJSCI4 AZMTN INCH TINE

IO.OO L_ 49 II
90.G0 13 19 31

100.00 1 21 41

100.00 19 $4 13

110.O0 2 43 37

110.00 17 I_ 47

FLIGHT TIN[ 104.00

DI8TANC( 303.2_
LOL 4.40 VL ET.9•4 GAb -9.4£ AZL R4,35 HCA

LOP 145.50 VP 39.470 GAP 1.D0 AZP 93.23 TAL

GP -47.•1 ZAL 141.04 ZAP 1t.24 ETS 343.78 ZAE

141.01 SNA 134.25 ECC .20011

221.48 TAP •.SO RCA 107.59

188.58 ETE 241.83 ZAC 51.58

DLA 13.35 2AL I_D.I• RAD 8584.1 _q[L 1E.L_)S PTH 2.19 VI4P 4.•5• DPA -56.81

L-| T|l_ INJ LAT INJ LONG INJ RT AJIC INJ AZNTH INJ TIN[ leo CST TIN

1_21D.75 -27.79 76.03 liLlE 95.3T E4 34 47 21Z0.7

4301.1t 9.84 189.41 85.18 •3.3£ 18 35 0 501_1.•

1493.91 -ll.ll $4.14 II.lS 96.90 2 • 17 1835.9

4L_l.8_ 11.07 171.12 04.SS 62.03 17 43 _ _1.2
21_,9Z -32.78 34.34 91.31 100.98 3 81 SO 1573.3

4104.57 14,21 lS•.77 II.ll S•.IO 18 35 11 3504.l
DI_AL C(NINECTICMI

.91tl TllA -.7407 TC3 -,lOll IAU .5030

liD[ .4979 lIRA -.1791 IIC1-1.01•1 FAU .01073

FOE •.1534 F_A -.3714 FC5-2.3930 B_P 3804
DO[ 1.G41t MA .TILE BC3 1.3831 Flip -282

ARRIVAL DATE JAN 10 1971

INC 5.0474 Vl _1).784

APO 181.18 V• 35.851

ETC 253.5• CLP-IO•.•8

NID-COURM r EXECUTION ACCURACY
SGT 11_1.2 SRM 1199.7 SG3 308.0

RNT .8741 _ .9123 RTF .9094
SGB _80.9 R25 .1•35 R13 .8550

SGI 1882.$ SGp 483.0 THA 35.27

RAP 193.72 [CC 1.4541

INJ • LAT INJ • LONG

-•6.71 67.56

8.19 II_.M

-•7.90 41.59

7.•4 144.42

-31.02 23.59

9.DD 1SO.•I

ORBIT D£TERNINATION ACCURACY

ST IOSI.I M 514.7 81 941.•

CRT .8918 C_9 -.•977 CST -.9889

LEA 1498.3 NSA 151.7 $$A 14.5

ELI 1169.3 EL• 59.1 ALF •S.99

hAUNCH DATE IEP 88 1970

)4[LIOCENTRIC CONIC

RL 149.91 LAL -.00

9P 107.51 LAP 3.•4

RC IO.M1GL ll.19

PLAN[TOCENTNIC CONIC

C3 88.419 VHL S.331

LNCH AZMTH LNCH TIN[
im.oo 29 37 53

I_.00 IS 44 38

IC_.OO 1 11 15

1DO.DO 18 57 53

110.00 • 31 15

110.00 17 47 2

FLIGHT TIN( 106.00 ARRIVAL DATE JAN 12 1971

DISTANCE 309.503

LOL 4.4• VL 27.934 GAL -9.28 AZL 84.43 14CA 144.21 IRA 134.01 ECC .1991R INC 5.1443 Vl _9.784

LOP 149.83 VP $•.411 GAP 1.49 AZP 94.50 TAL 2•4.7• TAP 9.01 RCA 107.29 APO 190.73 V• 31.847

GP -4•.•0 ZAL 139.87 ZAP 101.09 (T$ 342.•3 ZA( 123.74 ETE 233.29 ZAC 49.45 ETC 258.81 CLP-lO?.19

DLA lS.32 RAL L_I.•• 2AD 35•8.1 VEL 12.239 PTH E.EO VHP 4.8R4 DPA -57.65 RAP 189.25 ECC 1.4477

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PC) CST TIN INJ • LAT INJ • LONG

21100.03 -98.18 81.83 15.84 92.81 •4 E4 13 I_O0.O -87.50 73.89

4444,3S 7.85 185.71 87.44 69.71 1• 38 42 3M4,6 4.13 179.00

t$10.33 -El.14 60.43 95.14 •4.05 1 53 5 1910,5 -•8.77 51.74

4909.27 9.13 1•7.72 il_.7S 61.41 18 7 49 _H_09.3 5.•5 161.09

L_92.31 -33.4l 59.51 Id.•• 97.42 3 15 33 1438.3 -32.08 SO.SD

4034.E3 19.4| 153,99 84.77 37.90 10 54 37 3454.2 6.18 147.57
DIFirI_tENTIAL CONR[CTION_

TDE 1.1101 TRA -.759t TC3 -.9972 BAU .5307

RD_ .$175 R_A -.1310 RC3 -.9774 FAU .O_Sl

FOE •.O991 FRA -.1_77 FC3-2.2399 28P

DOE 1.2247 BRA .7704 DC3 1.3118 FSP -913

MID-COURR_ EXECUTION ACCURACY ORBIT D[TERNINATION ACCURACY

SGT 1808.8 8TA_ 1180.E SG3 ERS.O 3T 1280,2 M 558.7 $$ 949.3

RRT .•807 RI_ .9941RTF .9193 CRT .9910 CR8 -.9909 CST -.9954

21•5.2 R_ .1937 R13 .iS•3 LSA 1838.5 14_A 13£.• SSA 1•.9

SG1 2110._ SC_ 423.2 THA 31.96 EL1 1340.3 EL• 68.1 ALF •4.48

LAUNCH DATE 8lIP El 1970 FLIGHT TINE 108.00 ARRIVAL OAT[ JAN 14 1971

H[LIOCENTNI¢ CONIC

RL 149.91 LAL -.00

RID 107.33 LAP 3.1_

9_.917 GI,. lIR. 70

PL.A_Tt_ENT_ I C CONIC

C_ 81.40_ VHL 5.441

LNCH AZNTH LNCH TIN[

9O.OO L_ L_ 1

90.00 19 13 44

100.00 0 32 34

1DO.D0 17 24 44

110.00 • II It

110.00 19 10 I_

DISTANCE 315,736

i_L 4.4• VL 27.21H) GAL -9.14 AZL 83.87 HCA

LOP 152.08 Vff SO.41_2 GAP 1.89 AZP •S.17 TAL
GP -51.71 ZN. 132.40 ZAP 103.34 ET3 33•.30 ZAE

147.48 _4A 133.75 ECC .19870

L_3.�G TAP 11.44 RCA 107.17

120.72 ETE 835.10 ZAC 4T.19

_A 17.61 _ I!l_J,?2 RAD 33M.2 VEL 12.287 PTH 2.21 VHP S.1_4 DPA -58.64

L-I TIRE INJ tAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO C$T TIM

1814.1£ -88.31 88.11) 1•.87 82.541 _1 11 15 !_14.1

431'0.23 5.13 181.54 SO.28 62.18 17 L_i 3S 371'0.9

2398.33 -_1.89 94.9• 94.07 90._ 1 41 59 lll8.8

4141.T_ •.21 183.94 SO.SO _D.•S 18 33 47 3341.7
1_14.£S -33.94 45.12 tl.17 93.99 3 2 3 1714.E

_199.79 10,43 150.97 87.37 37.E9 19 17 2 3398.8

O I FIrEI_MT 14_. CONIIK¢TIGN8

TD( 1.9119 TMA -.lql47 TC_-1.0381 •AU .SS3•

RD_ .SO9• lIRA -.OTS£ RC3 -_J144 FAU .08920

FOE 2.0327 FRA -.1139 FC3-1.2048 Blip 1418

ROE 1.493l BRA .TME K3 1.3291 FEP -•$1

IN(: D.1£56 Vl _).784

APO 160.39 V• 35.843

ETC 851.91 CLP-111.85

RAP 168.00 ECC 1.4978

INJ • LAT INJ £ LONG

-86.10 80.05

1.78 174.89

-L_.49 58.18

£.27 157.37
-33.D_ 39.D_

• .04 144.83

_IT D[T[NNINATION ACCUIACY
ST 1409.0 M •01.2 SS 957.9

CRT .R•INI CR• -.9994 CST -.9077
LEA 1•01.S 14SA 134.7 SEA 11.1

ELI ISR•.R EL• 78.7 ALF •£.9_

MID-COURSE EXECUTION ACCURACY

_GT lJ_0.3 8_R I1i|.0 K3 23•.4

RRT ._ N_ r .9437 RTF .gTS9

EGO L'JO_.E RI_ .L_OSS R13 .DS•S
SGI 9254.3 _ 483.4 THA E•.77

1817



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNC_ OAT[ SIP 12 1970 FL|GHT T|ME 110.00

HELIOCENTRIC C044lC DISTANCE 311,978

RL 149.91 LAL -.00 LOL 4.46 VL 27.861 GAL -9.99 AZL 93.18 HCA

RP 107.S4 LAP $.35 LOP 155.33 VP 38.390 GAP 2.17 AZP 95,95 TAL

RC 95.197 GL 35.72 GP -54.05 ZAL 133.98 ZAP 105.13 ST| 333.74 ZA[

PLAN£TOCENTR|C CONIC
C$ 31.399 VI4L §.597 OLA 20.1§ RAL ITS.79 RAD IBM.2 VEL 1£.317 PTH Z.Z3 VHP 5.458 DPA

LN(H AZMTH LNCH TIN( L-| TIN( INJ LAT INJ LQNG |NJ RT ASC INJ AZMTH INJ TIN(
!)0.00 83 4 83 3008.94 *17.94 97.08 103.05 95.18 83 54 38

140.00 19 49 $4 4884.44 8.76 176.111 93.84 61.81 18 O 18

100.00 0 4t St tTOd.TI -n.70 74.95 103.t0 81.48 I 87 44

100.00 17 ST 1S 4095.99 4.31 ISB.SZ 93.01 60.39 19 4 59

110.00 • 19 41 1404.30 -34.18 SZ.IO 103.37 99.84 8 58 48

110.00 19 37 48 3937.08 8,13 147.N SO.IS 51.48 19 43 19

DIFFI[RENTIAL CCItRECTIGNS HID*COURSE EXECUT|ON ACCURACY

79( 1.SS29 TRA -.TGSD TC301.0949 BAU .5804 8GT £174,5 _ 1135.1 SG3 833.1

RD( .Q09S RItA -.0175 RC3 -.8470 FAU .OSTDS RRT .0798 RRF .9455 RTF .9386 CRT

FDE 1.9700 FRA -.OTSS FC3-1.5997 SBP T239 _ _452.9 RL_ .2125 R13 .9579 LSA

80( 1.6681 ItA .7140 BC3 1.3859 Flip -764 SG1 2403.8 SG8 488.1 THA 15.81 ELI

ARRIVAL DATE JAN 16 1971

LAUNCN DATE $EP 29 1970 FL[_4T TIN[ 112.00

N(LIOCENTRIC CONIC

RL 149.91LAL -.00

lip t07.39 LAP 3.34

RC 97.481 GL 3t).09
PLANETOCENTRIC (ONIC

CS 31.149 _ 9.818

LNCJ4 AZNTH LNCH TIN[

90.DO L_ 18 41

90.00 17 33 30

1DO.DO 0 11 19

tO0.O0 19 37 SO

110_00 2 4 84
lID.B0 19 10 14

DISTANCE 328.171

L_L 4.41 VL 87.821 GAL -8.85 AZL 1_.33 HCA
LOP 138.38 VP 38.35S GAP 2.64 AZP 94.90 TAb

6P -31.99 ZAL 130.40 ZAP 109.37 [TS 3£D.09 ZAE

150.70 3NA 133.46 EC¢ .19809 INC B.9195 Vl 89.724

128.11 TAP 13.8I RCA 107.03 APO 150.90 V8 35.258

117.70 [T[ 832.17 ZAC 44.78 [TC 810.99 CLP-119.40

-19.81 RAP 181.71 [¢¢ 1.5115

PO CBT TIN INJ 8 LAT INJ 8 LONG

2400.9 -20.31 89.45

3684.4 -1.03 170.09

8104.8 -89.89 44.05

3413.9 .39 153.09

11_D4,3 -33,83 48.97

3337.1 3.70 141.38

URBIT D_TERNINATION ACCURACY

ST 1409.8 8R 824,4 SB 950.4

.9890 CRS -.9990 CBT -.9897

1918.1 MSA 134.8 $SA 9.8

1784.3 EL8 88.8 ALF 11.04

153.98 SMA 133.18 ECC 49750

222.18 TAP 16.10 RCA 104.84

114.43 ET[ 219.36 ZkC 41.99

DLA 1_.1)4 RAIL. 228.18 RAD 9544,3 V[L 12.459 PTH 2.25 VHP 5.872 DPA -61.14

L-I TIN( INJ LAT INJ LONG INJ RT A&C INJ AZNTH INJ TIN( PO CBT TIN

3195.37 -2Q.99 107.41 107.75 80.OG 23 31 17 2555.8

4t76.1_ -.71 170.09 Ml,99 61.69 18 43 7 3378.8

2837,35 -28.75 84.SD 108.14 81.44 1 8 38 lEST.4

3HW0.27 1,15 154.48 97.58 _.13 19 43 40 3370.3
2113.25 -33.14 80.tl 10t.81 IM.83 8 48 47 1913,3

SlNI?.13 S.SO 143.95 14.IS 58.21 20 14 51 3217.1

DIFlrn_NTIAb CCmECTIONI NID-CCURD( EX(CUTION ACCURACY

TD( 1.84_ 111A -.74£$ TC3-1.0019 BAU .5_5 SGT f3|1.7 K_ 108Z,8 8G3 K5.8
Rg( .447S RRA .008S RC3 -,7S01 FAU .04937 RRT ,8701 RIF ,9Q28 RTF .9375

1,9110 IrRA *01_1 FC3-1.2172 Blip 7709 _ 2593.5 RE3 .L_212 R13 .9584

DO( 1.9174 liRA ,7448 BC3 1.3247 FSP -880 SGI 2548.3 892 492.3 THA 88.70

ARRIVAL DATE JAN 18 1971

IN( 7.8879 Vl _9.7•4

AF_ 159.46 V2 35.£38

ETC •49.73 CLP-t•0.88

RAP 176.89 ECC 1.5570

INJ 2 LAT INJ • LONG

-87.75 99.18
-4.48 164.05

-_.83 75.89

-2.84 147.95

-34.18 51.49

1.03 137.73

CNBIT DETERNINATION ACCURACY
ST 1935.1 _ 838.4 BS 944.4

CRT .9873 CRS -.9995 CST -.9918

LSA 2158.0 NBA 137.0 SSA 8.3

EL1 _940.7 EL8 95.8 ALF 19.00

LAUNCH BATE 8EP 28 1970 FLIGHT TIN( 114.00 ARRIVAL DATE JAN 80 1971

HELIC(ENTRIC CONIC DISTANCE 334.333
RL 149,91 LAL -,00 LO(. 4,48 VL 87.778 GAL -8,88 AZL 81,28 HCA 157.13 BMA 138.84 ECC .19893 IN( 8.7358 Vl 89.724

RP lOT.SO LAP 3.38 LOP 111,83 ¥_ 38.318 GAP 2.98 AZP 98.08 TAL 281.80 TAP 11.33 RCA 104.86 APO 119.01 V8 35.2£9

RC I)9.787 GL 48.83 GP -58.73 ZAL 188,98 ZAP 104.89 [T8 323,80 ZA[ 110.90 [T[ 888.47 ZAC 38,88 ETC 848.12 CLP-185.48

PLAN(TO¢ENT91C CONIC

C$ 37.Q44 VHL i.188 BLA El,D1 RAL 130,80 RAD 95_.3 VEL 18,810 PTH 8.88 VHP 8.420 DPA -88.58 RAP 171.04 ECC 1.4195

LNCH AZMTH LN(H TIN( L-| TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ T|M( PO CBT TIN INJ 8 LAT INJ • LONG

90.00 81 57 11 3391.78 -13.40 121,18 112.38 73.58 82 53 14 8783.9 -85.43 113.89

80.00 18 38 St 40L_.$4 -3.87 182.04 10§.18 88.81 19 43 54 3422.3 -9.34 133.£9

100.00 •3 43 42 3015.88 -28.31 97.13 113.48 73.28 24 35 38 £415.9 -88.08 88.77

100.00 19 31 1 3847,45 -3.01 147.73 103.72 60.25 20 33 9 3247.4 -8.93 141,18

110.00 I 48 I_ tMI.M -32.52 71.03 115.11 78.83 8 30 31 L_48.8 -$3.78 82.00

110.00 19 SO 47 378S.43 8.31 130.@7 IO0.SS 33.89 20 33 38 3183.4 -2.10 133.47

DIVFI_RENTIAL CORR(CTI_ MID-COURSE EXI[CUTION ACCURACY _BIT DETERNINATION ACCURACY

TD( E.•2|8 TRA 0.9049 TCS-I.DS83 BALi .8108 $GT 2530.5 _ 1004.7 SGS 178.9 ST 2088.0 SR 828,8 88 835.3

ND( .87OO RRA ,1490 RC3 -.RIO FAU .04104 RRT .8519 RRF ,0§40 RTF .9419 CRT .9643 CR8 -.0984 CBT -.9985
IrD( 1.9090 IrltA .0993 FC3 -.9439 BBP 8077 _ 2730,8 1_3 .1_94 R13 .9388 LBA 2388.7 MBA 140.8 SSA 9.9

DOE •.S_D4 _tA .71OO BC3 1.8138 FSP -383 SGI 2885.0 $92 498,1 THA 19.31 EL1 2176.0 EL2 106.3 ALF 19.38

LAUNCH DATE _P 28 1970 FLIGHT TIME 116.OO ARRIVAL DATE JAN Z• 1971

N(LIOCENTRIC CONIC DISTANCE S40.483

IL 149.91LAL -.OO LOL 4.46 VL 27.733 GAL -0.48 AZL 79.07 HCA 160.33 Sl4A 132.51ECC .19644 IN(10.1308 Vl •9.784

liP 107,80 LAP S.S9 LOP 113.07 VP S1,270 GAP S.S2 AZP 99,93 TAb 2_D.18 TAP _10.49 RCA 104.48 APO 138.55 V• 33.819

RC 10_.093 GL 48.99 6P -83.24 ZAb 123.OO ZAP 109.01 [T8 117.68 ZAE 107.04 ST( 223,17 ZAC 35.30 ETC 845.84 CLP-130.34

PLAN(TCCI_IMIC CONIC

C8 4S.SOO vm. 9.80_ OL.A It.S7 RAIL. L_4.10 R.4D 0344.7 VI[L lt.IM3 PTH 2,14 VHP 7.180 DPA -63.98 RAP 163.88 ECC 1.7174

LNCH AZMTH INCH TINS L-I TIME INJ LAT INJ LONG INJ fiT ABC INJ AZMTH INJ TINE PO CST TIM INJ • LAT [NJ 8 LONG

91.99 19 I_1 3 _Ht41.80 -IS.OS 10_._1 1_S.2_ 8,4.47 I0 21 51 3343.8 -18.34 154.08

9O.1£ 21N 31 SSl4.S£ -1S.01 1111._1, 111.il 1,4.47 It 35 $ 8t114.3 -18.33 12•.37
100.00 II _MI 17 SS_I.M -19.SS 117.05 117.71 14,93 23 13 33 2718.7 -22.51 1011.50

100.00 ll 4 3 3411.67 -iD.]D 1_4.97 1IS.S2 II.IMI 22 4 19 3018.7 -14.•7 1•8.11
110.00 I 10 13 1114.95 -1t.47 81.04 121,0§ 71,84 2 8 18 ItP..4,9 -31.87 75.32

110.00 lid 43 31 _14JS.10 -1._1 134.34 107.81 SS,2S 21 44 58 30t3.2 °3.99 1•8.11

DIFlrEI_NTIAL CCBMIICYICIMI MIO-COIAl_ [)(ECUTI_N ACCURACY _XT DEIrI_INATI_4 ACCURACY

I.TOI7 lrllA -.till T¢3 -.ISIS IAU .43t4 8GT t783.4 _ t11.5 lIG3 148.8 ST 2131.9 Ill 388.4 88 918.8

RDE .1418 IA .ISO_ iC3 -.4898 FAU .OS_O0 RRT ._0_0 RRF .l_ll RTF .1473 CRT ,9777 CR$ -.fl49 C$T -.9938

IrD( 1.7019 FRA .t645 FC3 -.Ig_4 _ 8418 IW_ _84g.I RL_ .L_43 R13 .9801 LSA 2384.7 M8A 144.0 SSA 5.8
DOE •.7790 _RA .1_137 2C3 1.0S81 F&P -904 _1 20_0.S 892 SOS.9 THA 13.33 EL1 _418.S EL2 115.8 ALF 13.87

1888



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DAT• SiP 18 1970

II[LIOCENTII( (ONI(

RL 149.91 LAL -.00

RP lOT.IS LAP 3.39

lC 104.339 GL 51.41

PLAN[TOCENTII|C CONIC

C$ 53.445 VHL 7.$11

LNCN AZMTN LNCH TIN•

71.41 18 30 31

lOl.17 l• 59 30

78.41 18 30 31

IOl.S7 li 59 3O

110.00 O 18 i

110.O0 li 4 19

FLIGHT TIN( 118.00

DIITANC[ 346.555

LOt. 4.46 VL 17.1iS GAL -t.19 A|L 77.N H(A

LOP 168.32 VP Si.2$1 GAP $,lS AZP 101.Sl TAL

GP -67.30 ZAL 118.57 ZAP lOG.tl iTS 3iO.Sl ZA[

1S5.52 SNA

• 19.01 TAP

102.il iT[

ARRIVAL DATE JAN 14 1171

151.17 [CC .19595 llICl•.D4C_l Vl 99.794

li.5l RCA lOG.17 APO 158.07 V£ 35.111

lll. TI ZAC 51.10 IT( 149,35 CLP-131.13

DLA 32.94 RAL •17.99 RAD tSii.9 V[L 13.191 PTH •.4£ VtlP

L-| TIN| INJ LAT ]NJ LONG |NJ RT ARC |NJ AZNTH |NJ TIN|

4810.13 -lS.Ol 111.14 11S.48 10.33 19 40 49

Slit.IS -lS.O0 117.•9 113.47 80.$S 93 51 91

4110.15 -iS.2 181.14 lt$.48 10.33 tl 40 41

S351.S5 -IS.C_) 117.11 113.4/ i0.$S •3 55 •1

]0|0.87 -it.S4 lOl.l Ill.TO 13.30 111 39

ISIS.13 -7.74 191.71 111.1_ 5i.lO 13 3 S8
DIFFERENTIAL CCII_CTiON8 NID.-COURIE EmrCUTION ACCURACY

TOE 3._Ni? TllA -.4TIt TC$ -.7771 iAU .1028 8iT lll_.S _ Tli.T 8iS 191.9

ItO( .3131 RItA .34151 RCS -.Stir FAU .01491 RRT .1108 _ .I114 RTI r .9544

FO! 1.9397 FRA .it4? FC3 -.40St BRP tMll _ 1991.0 I_l .l_lT Nit .9911
ROE 3.4057 iRA .tOll iC3 .R437 FSP -414 Sl;t L_SO,4 _ SIS.• THA $0.05

FLIGHT TIN[ 110.00LAUNCH DATE _[P 19 19110

NELIOCENTRIC _IC D|ITANC[ SS•.iO0

RL 1411.92 LAb -.00 LOt. 4.41 VL •7.1_1 GAL. -9.0i AZL TS.|7 HCA tGG.G8 SNA
lip 107.93 LAP 3._1 LOP 171.51 Vff M.liS GAP S.SS A_ 104.43 TAL

101.114 GL 51.01 6P -71.97 ZAL 113.19 lAP ICM.IS iTS 300.$7 ZN[
Pt.AI_TQCENTR l C C.CNI C

C3 71.114 Vt4L 9.419 DLA 31.54 RAL •41.14 I_D ISll.4 V[L lS.877 PTH

U4CH AZNTI4 iNCH TIN• L-| TIN• XNJ LiT INJ LONG |NJ •T AI_ |NJ AZI4TH

15.81 18 tO 34 431i.43 -tS.IHi t_.lNI t)S.tt 5S.iS

114.1l O 0 14 IS.St -1$.111 119.87 I$S.CI St.14

91.18 18 10 $4 4_NI.4S -tS.IMI t94.iD ItS.St iS.OR

114.19 O 0 14 SS04.Si -lS.i4 119.07 l$S.Oi 5S.i4
95.11 19 10 14 4_NI.4S -lS.IHI l_.lMI SiS.i| iS.iS

114.19 0 0 M S_4.Si -11.84 119.87 lit.OR SS.IM

DI_TINI. _CTIQll MID-COURSE EXECUTION ACCURACY
4.1108 TIIA -.•11_i TCS -.Si4S BAU .SSIH_ SGT 50_).7 IW_ SST.D IGS 97.0

ND[ .0671 lIRA .5411 RCS -.1134 FAU .01750 NNT .igOI NNF .4tTT RTF .SH_il

FD[ 1.$3t• FllA .t744 FC$ -.•SOS DIP 1430 N Sill.5 ll_ .L_l_ R13 .IHSli

I_ 4.1901 iRA .SliD KS .S177 FSIP -S_II IMil 3071.S I SLqi,I THA 1.97

I.•OI OPA -tS.DI RAP 154.1R [CC 1.1794

PO CST TIN INJ • LAT INJ • LONG
3410.7 -18.95 174.91

9751.3 -18.84 11D.37

3110.7 -18.85 174.91
9751.3 -18.84 110.37

1490.9 -•5.9D 93.83

t119.1 -19.01 119.51

liT D[TF_ql4INATION ACCURACY

ST •_•.i Ill 417.1 R$ liT.7

CRT .9Sll CRI -.D774 CIT -.9950

LSA •017.5 ltiA 149.3 iRA 4.4

EL1 2i71.D EL| 199.8 ALF 0.56

ARIIIVAL DAT• JAN •l 1971

• 17.i0 TAP

9T.IS ETE

131.1_ [CC .1954R 11_14.8999 Vl •1.714

_4.Sl RCA 1Ct.C_i APO 157.SD V• 3S.lOt

911.14 ZAC •i.09 [TC ISl.37 CLP-144.79

• .St V_ 9.79• DPA

INJ TIN| PO

19 L_ 11

0 55 10

11 93 11

0 SS 18

II •S 11

0 SS iR

-IS.•7 RAP 14•.tS ECC t.17£t

CIT TIN INJ • LAT INJ • lONG

S79i. S -1R.•4 111.44
• l_D4.1 -19.•S 101.33

STir.5 -|9.94 IDR.A4

• 704.1 -II.•S igi.13

STIN_.5 -11.94 111.44

• 704.1 -ll.£S tDI.33

ORBIT DEIINATION ACCURACY

ST llltS.S Rll 143.• 9S 881.4

CRT .•987 CRi -,S/DR ¢ST -.914t4

LSA S04S.i149A 155.7 $SA 3.1

ELI •913.1 EL• 138.$ ALF .81

LAUNCH DATE liP Ii 1970

HELIOCENTRIC CONIC

RL 14i.91 LAL -.00

RP lOT.el LAP 3.3i

R¢ 108.10t IL 10.48

PLAHETOC•NTR|¢ CONIC

C] lOY.iR7 VHL 10.37t

LNCH AZNTH LN(H TIN|
t0.95 18 i 4•

lll.O3 O 47 tll

10.95 ti I 41

ll9.Ot O 47 li

10.13 18 841

llt.OS 0 47 li

FLIGHT TIN| 18•.00

DIITANC[ 351.574

LOL 4.46 VL •7.388 GAb -T.IHI AZL 70.71 ilia 110.71 Ill 131.44 ECC

LOP 174.01 VP _1.133 GAP 4.13 AZP 109.01 TAL ill.l? TAP ll.4S RCA

GP -Tl,ii ZAL 101.41 ZAP tOI.SS •TS tit.4| ZAl[ 91.51 (TE 19T.41 ZAC

OLA $l.tl RAL 14i,t• lid I|TO.I liL 11.115 PTH •.7• VHP

L-! TIN| INJ LAT INJ LONG |NJ RT 48¢ lNJ AZNTH INJ TIN|

4539.i7 -11.CMi IOl.St $44,iS 51.14 1t 94 4•

3_•S.Sl -11.03 li•.4l 144.11 St.13 I 4l S4

4ill.l/ -11,04 IOl.Si 144,1S Sl,M It 14 4l

S$1l.ll -it.OS Sit,i/ 144.11 51.13 I 4l 54

45ll.i7 -il.04 IOl,Sl 144,13 Si.14 li 14 4l

SitS.S9 -li.C_ 119.4l 144.il 51.13 I 4l 54
O 1FlrI[NENT I AL C_IIR[CT IM

TOE 5.4054 TRA .llllJ TCS -._OiS BAU .4417

Im(-1.5411 IliA .illl KS -.lll4i Fill .OONI
irD[ 1.4991 FRA ._qNI FCS -.0789 lip 9749

I_ 5.MTO ImA ._ KS .lOTS Flip -liO

N|O-COUII_ Lr]nrcUTION ACCblRACY

lit RIO4.Á Mdt iT_.i 8GS 75.7

• •T -.TF44 _ -.i474 •TF .llO?

8GI Slti.I l_l -.ll4S RiS -.9731

Wit _Slll.S 811 S_HI.i THA 1i7.33

LAUNCH DATE IEP tO 19TO FLICAiT TIN| 1_.00

NiL IoCIrN_l_lC C._IC

ill 149.91 UIL -._0

I_P 107.73 LAP S._

I_C ItS.till (4. I_.tl
Pt.ANETOCIDIlrll t C CCNIC

C$ IRI.INII VHI. 14.104

LNCH AZNTH INCH TIRE
Sll.ll3 tl Iff I

SiS.i/ i 84 II

Sl.II SO IT •

ilt.tl I 84 51

Se.il tO Iff •

itS.i/ i 84 II

ARRIVAL DATE JAN £i 117|

• 194R! I_ll.•9|i Vl •1.7•4

IOS.l_l APO 157.01 V• 35.193

It.iS iT( •14.ii CLP-Itl.Sl

11.400 DPA -13.79 RAP i•i. Sl [CC 1.7719

PO C|T TIN INJ • LAT INJ t LONG

SlSl.# -15.93 •O0.tl

9711.4 -iS.it tai.Si

3451.7 -15.93 100.91

9793.4 -IS.it ICI.ST

_HISl.7 -15.IS lO0.li

1793.4 -iS.It 101.17

lit D(IINATION ACCURACY
ST SO_9.D ill 753.4 II 990.5

CRT -.i784 CiS .94S7 CIT -.Rill

LIA S•4•.4 NIA IR4.D IDA l._

ELi 3110.4 ELi 151.4 ALF 1R4.•9

ARRIVAL OAT• JAN 30 1971

DIITMICE 1144.419

I_ 4.41 VL L_r.SS7 GAL -7.SO AZL ll. St HCA 179.70 IlA 111.10 [CC .11418

LOP i?t.OS Vl i Sl.tOI GAP 4.4? AZP 157.S0 TAL •IS.S• TAP 18.tO RCA lOS.14
GP -79.81 ZAL iC_.SOZAP BI._ND LrTII4I.ORZA[ 81.30 iT• 1iS.it ZAC 19.10

DLA 4t.tS _ •Sl.imIL4D I_J?t.l I_L IT.liT _ S.O_) VHP 17.•94 DPA -SO.it

b-I TIN• Ili I.AT IlJ LCII6 Ili IT ARC lli AZNTH IlJ TIN• PO CST TiN

4011.40 -t.4S •li.ll t9?.TI 49.19 II iS t1 4091.4
5410.47 -t.44 tiS.il tiT,7• 41.11 • •t 47 •itO.S

1.40 -1.iS •14.19 ll?.?l 41.11 II 4l •1 400e.4

5410.47 -1.44 ill. Ill l!7.71 41.19 • It IT lilO.S

441M.40 -1.41 914.19 157.11t 49.19 tl 45 •S 4091.4

5410.47 -1.44 ilS.ll 117.7_ 49.19 • •t 47 1110.9
DigitS. r.illlEl_l_li

TIE S.711it TIIA t.iNrr4 TCS -.Oa_14 i&U .1SIS

|-S.lllli I .|7 IC| -.Olll FlU .IX)Ill

F1D[ 1.901t IrRA .4SOI IrCS -.OOlO i ills

DO( 7.9113 IliA 1.3478 KS .OSlHI FSP -•O•

INCtT.4S_D4 Vl L_1.7£4

AFQ 15i.56 V| 3S.lll
[TC L_•.S7 CLP 139.39

NI_ 839CUTION ACCURACY

8iT 144|.1 Nil llffl.t 89_ St.?

lit -.liT! WI r -._kl$ RTF .lilt
Ill _01.1 R_l -.51iS RSS -.li4S

SGt S•lT,7 84_ 154.1 THA lST.ll

lAP 114.E_1ECC 4.•747

INJ • LAT INJ • LONG

-11,93 L_De.St

-11.11 lt0.1£

-ll.lS L_.I!

-ll.li llD.il

-it.13 t00.59

*ll.li llD.il

ORBIT D[TE_N|NAT|ON ACCURACY

ST L_I.I ill 11.1 II 971.7

CRT -.1_5• all .11 CST *.9999
LIL_ S_l•.5 NiA til.O RIA 1.R

£L1 S•tT.• EL• tSl.9 ALF 1_1.41

tltt



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE $EP 28 1970 FLIGHT TIM( 128.00 ARRIVAL DATE FEB I 1971

HEL|OCENT81C CONIC DISTANCE 3li.885

RL 149.91 LAL -.00 LOL 4.48 VL 27.481 GAL -T.EI AZL 43.18 HCA 175.44 SNA 180.73 ECC .19278 INC46.0151 Vl 29.7Z4

RP 107.74 LAP 5.28 LOP 181.t6 VP Sl.OSi GAP 4.10 AiR ISS.tt TAL 213.72 TAP 29.11 RCA 105.53 APO 155.93 VZ 35.174

RC 113.482 GL GO.SO GP -71.76 ZAL 97.59 ZAP 9§.8t [T8 208.17 ZA[ 69.99 ETE 125.24 ZAC 7.18 ETC 244.44 CLP 108.90

PLANETOCENTRIC CONIC

C5 510.041 VHL 22.585 DLA 37.12 RAL 265.19 RAD aS72.4 VI[L 25.127 PTH 3.34 VHP 28.272 DPA -47.58 RAP 103.92 ECC 9.3944

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

14.83 18 t7 59 4724.05 -1,48 Z12,$9 171,28 52,91 20 48 43 4124.0 -8.27 ZOa.59

115.07 1 t7 37 $602.77 -1.45 127.89 171.28 52.91 2 Z7 59 5002.8 -8.25 121.90

14.93 19 27 59 4724.03 -1.48 212.39 171.28 52.91 20 48 43 4124.0 -8.27 204.59

115.07 1 27 37 3_)2.77 -1.48 127.89 171.26 52,91 2 27 39 3002.8 -6.25 121.90

94.95 19 27 59 4724.05 -1.46 212.39 171.26 52.91 20 46 43 4124.0 -6.27 206.$9

115.07 1 27 57 3602.77 -1.45 127.89 171.26 52.91 2 27 39 3002.8 -6.25 121.90

DIFFERENTIAL CORR2CTIONS NID-CC_RW[ EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

T1D( 1.17DS TRA 1.81195 TC3 -.0143 BAU 1.0788 $GT 674.6 _ 3191.4 $83 50.8 ST 549.4 88 2998.5 88 1282.2

RD-11.7732 RRA-2.7388 RC3 -.1575 FAU-.D1672 RRT -.6371 RRF -.t904 RTF .7322 CRT -.8981CRS .9989 CST -.9181

IrOE 2.05011rRA .7411FCS .0284 BSP 94_02 _ $261.9 fin -.10t)3 fl13 -.9931 LSA 5275.9 NDA 160.8 SSA 1.7

B0811.9522 MA 3.5273 BC5 .1579 FSP -161 SG1 3220.9 SG2 515.2 THA 97.87 EL1 3014.7 EL2 152.8 ALF 95.99

LAUNCH DATE $EP 29 1970 FLIGHT TIME 128.00 ARRIVAL DATE FEB 3 1971

HELIOCENTRIC CONIC

RL 149.91 LAL -.00 L_- 4.49 VL

RP 107.77 LAP 3.23 LOP 184.52 VP

RG 115.739 GL -42.T9 GP 46.93 ZAL

PLAN[TO(ENTIt|C CON|C

C31eOO.19£ VHL 40.002

LNCH AZMTH LNCH TIME

27.31 5 35 58

152.99 15 44 20

27.51 5 35 59

152.99 15 44 _D

87.31 5 58 59

152.99 15 44 IN)

DIFFERENTIAL COIIIECT|0N8

TD( 9.5579 TNA .5516 TC5 -.0981 BAU 4.5245

RD-11.94_1 RRA 2.5975 RC5 .1787 FAU-.D7301

IrD(-2.9111 FRA .9_ FCS .0595 BSP 7590

BI)815.5235 liRA 2.6£12 6C5 .Z021FSP -149

DISTANCE 380.(M)6

27.455 GAL -7.99 AZL 178.88 HCA 183.25 SHA 130.59 ECC .20345 INC88.8905 Vl 29.724

58.011 GAP 6.21 AZP 1.12 TAL 215.13 TAP 38.55 RCA 105.84 APO 156.88 V2 55.164

94.79 ZAP 94.55 (TS 179.97 ZA[ 52.05 ETE 255.91 ZAC 124.17 ETC 272.27 CLP 96.38

DLA -M.18 RAL 269,29 RAD 6573.2 V[L 41.491 PTH S.57 VHP 51.727 DPA 71.28 RAP 105.59 ECC27.$351

L-I TIME INJ LAT INJ LONG INJ RT AS( |NJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2441.64 -1.47 76.14 175.95 156.17 6 16 41 1841.6 5.85 73.32

715.05 -1.45 220.88 176.95 156.17 15 56 15 115.0 5.85 288.05

2441.44 -1.47 76.14 176.93 156.17 5 16 41 1841.6 5.85 73.52

715.05 -1.46 290.88 176.95 156.17 15 56 15 115.0 5.85 289.05

t_141.94 -1.47 76.14 176.25 156.17 6 19 41 1841.6 5.85 75.32

715.03 -1.46 290.88 179.95 156.17 15 56 15 115.0 5.85 288.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURAOY

8ST 1204.S _ r_105.5 SG5 48.9 ST 908.8 SR 1733.8 88 1872.3

RRT -.6768 _ .91)95 RTF -.8717 CRT -.9798 CRS-l.OO00 CST .9797

2695,1 fl_5 -.1052 815 .9959 LSA 2705.4 NSA 171.7 8SA 2.5

SG1 2657.5 882 524.5 TNA 114.85 EL1 1950.9 ELI 161.5 ALF 117.39

LAUNCH DATE 8EP 28 1970 FLIGHT TIM( 130.00 ARRIVAL DATE FEB 5 1971

HELIOCENTRIC CONIC

RL 149.91 LAL -.00 LOL 4.AS VL

RP 107.80 LAP 3.15 LOP 187.75 VP

RC 119.005 GL -60.65 GP 70.92 ZAL

PLAN[TOCENTRIC CONIC

C3 49S.557 VHL 21.577

Lh_H AZMTH LNCH TIME

9.09 2 1 48

170.94 15 25 28

9.09 2 1 49

170.94 15 25 28

9.09 2 I 48

170.94 15 25 29

DIFFERENTIAL CORRECTIONS

TDE .9597 TRA .3027 TC5 -.0574 BAU 1.0105

RD-11,0524 RRA -.9052 RC5 .1590 FAU-,01259

FDE-2.2155 FRA _.1275 FC3 .0230 BSP 10567

B0211.0521 BRA .8584 6C3 .1623 FSP -176

DISTANCE 584.705

27.579 GAL -7.57 AZL 133.84 I'_A 184.57 5NA 129.99 ECC .19827 INC43.9405 Vl Z9.TZA

57.965 GAP 3.95 AZP 46.25 TAL 212.79 TAP _7._8 RCA 104.14 APO 133.94 V2 35.153

98.04 ZAP 97.60 ETS 185.50 ZAE 77.57 ETE 245.02 ZAC 149.08 ETC 263.93 CLP 113.86

OLA -8t.03 RAL 222.03 RAD 6572.5 VEL 24.225 PTH 3.32 VHP 28.244 DPA 79.$2 RAP 229.71ECC 8.6619

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH |NJ TIM( PO CST T|N INJ 2 LAT INJ 2 LONG

8418,41 2.90 94.64 151.52 172.02 2 42 2 1813.4 10.82 83,93

610.09 2.90 280,85 151.64 172.02 13 55 $9 10.1 10.82 290.12

2413.41 2.90 84.64 151.52 172.02 2 42 2 1815.4 10.82 83.93

910.09 2.90 280.85 131.64 172.02 13 53 36 10.1 10.82 280.12

2413.41 2.90 84.64 151.92 172.02 Z 42 2 1815.4 10.82 63.93

610.09 2.90 280.83 151.64 172.02 13 53 38 10.1 10.82 280.12

NID-COUR81[ EXECUTION ACCURACY ORBIT DETERNINAT[ON ACCURACY

SGT 625.9 9GR $578.6 $GS 55.7 ST 246.9 SIR 2995.8 Ss 1A43.3

RRT -.7155 RRF .9949 RTF -.6455 CRT -.8106 CR8 -.9995 CST .7912

SGB 3454.3 RZ5 -.1124 815 .9951 LSA 3505.0 NSA 151.5 SSA 1.4

SG1 3408,7 SG2 434.1 THA 97.69 EL1 2972.6 EL2 144.5 ALF 93,87

LAUNCH DATE 8EP 28 1970 FLIGHT TIME 152.00 ARNIVAL DATE FEB 7 1971

HELIOCENTRIC CONIC

RL 149.91 LAL -.DO

RP 107._ LAP 3.09

NC 120.171 GL -1_.94

PLKMETO(ENTR 1C CONIC

C3 11'0.394 VHt. 15.054

LNQ4 AZMTH LNCH TIME

1£.52 25 49 8

197.98 11 4 1

12.32 25 49 8

187.68 11 4 1

12.5£ 23 49 8

117.49 11 4 1

DISTANCE 590.127

LOL 4.46 VL 27.$28 GAL -7.01 AZL 115,$8 NCA 187.22 SMA 129.61 ECC .19759 18C25.5787

LOP 190.99 VP 37.915 GAP 8.09 AZP 1t4.80 TAL 211.12 TAP 38.34 RCA 104.00 APO 155.22

GP 76.49 ZAL 102.57 ZAP 1G_.62 ET$ 109.93 ZAI[ 90.98 ETE 190.51 ZAC 159.59 ETC 229.98

Vl 29.724

V2 33.141

CLP 139.31

DLA -79.17 RAL 188.17 RAID 6570.8 VI[L 17.080 PTH 2.95 VHP 17.569 DPA 65.99 RAP 244.70 ECC 3,8043

L-I TIME INJ LAT ]NJ LONG [NJ RT ASC ZNJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2283.15 11.53 81.81 95,97 199.96 24 27 11 1685.1 19.18 80.81

5775.45 11.55 259.D4 95.9t) 168.9t| 12 40 16 3175.5 19.18 257.BA

L_295.15 11.35 81.81 95.97 168.|H_ 24 27 11 1685.1 19.18 80.81

5775,46 11.33 259.04 95.99 158.99 12 40 16 5175,3 19,18 257.84

2295.15 11.53 81.81 95.97 168.96 24 27 11 1683.1 19.18 80.61

5775.48 11.55 259.04 95.99 198.1H! 12 40 16 5175.5 19.18 237.84

ORBIT DETERMINATION ACCURACY

ST 1945.6 SR 891.9 88 898.2

CRT .9277 CR8 -.9178 CST -.9997

L5A 1974.3 NSA 504.8 SSA 1.3

ELI 18,48.1 EL2 298.3 ALF 27.4G

DIFFERENTIAL C.41'J_CTIOIq8

TIX-3._I.94 TRA-I.OSd.5 TC5 -.0805 BAU .1675

RD[-1.34:_,4 limA -.9545 RCS -.0167 FAU .00741

FIDE -.951MI FRA -.2_8 FCS -.0577 BSP 11599

BO( 5.6087 BRA 1.4225 BC5 .0822 FSP -221

HID-COURSE EXECUTION ACCORACY

SGT 2877.2 &DR 2507.8 SGS 68.2

RRT .2596 RRF .9475 RTF .9982

SGB 3688.2 RES -.1478 R13 .9880

SGI 3652.8 $82 509.9 THA 38.48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970

LAUNCH DATE $EP Z8 1970

HELIOCENTRIC CONIC

RL 149.91LAL -.DO

RF 107.8¥ LAP 3.00

tC SEE.S31GL -59.8t

PLAI4_ TOCENTR 1C CONIC

C$ 81.188 VHL 9.184

LNCH AZNTH LNCH TIN[

17.39 O 19 58

181.81 11 10 43

17.39 D 19 $8

181.81 11 10 43

17.38 O 18 59

tit.it 11 tO 43

FLIGHT TII¢E 134.00 ARRIVAL DATE FEB 9 1971

DISTANCE 395.878

LOL 4.46 VL 27.271 GAL -6.71 AZL 107.20 14CA 190.21 SMA 129.24 ECC .19719 INC17.ZOO7

LOP 194.21 VP 37.883 GAP 8.20 AZP 73.08 TAL 209.82 TAP 38.83 RCA 103.75 APO 154.TZ

GP 71.89 ZAL 106.88 ZAP 108.12 ET3 74.09 ZA[ 99.Z7 ETE 155.87 ZAC 161.76 ETC Z20.70

DLA -74.?§ RAL 192.39 RAO 6548.7 VEL 14.404 PTM 2.62 VHP 12.598 DPA 56.17 RAP 244,97

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN( PO CST TIN IHJ Z LAT

2138.85 19.96 78.38 96.68 183.75 0 55 39 1539.9 27.62

$648.87 19.96 258.62 94.71 183.75 12 44 52 5049.0 27.83

2139.85 18.98 76.36 N.69 185.75 0 55 39 1538.9 27.62

5448.97 19.98 258.U N.71 165.75 12 44 52 5049.0 27.83

2119.85 19.96 78.38 94.69 143.75 0 55 39 1939.9 27.92

5_18.97 19._ 258.U 94.71 143.75 12 44 52 5048.0 27.83

Vl 29.724

V2 55.150

CLP-171,89

ECC 2.A186

]NJ 2 LONG

74.28

258.52

74.28

256.52

74.28

256.52

DIFFERENTIAL CORRECTIONS

TDE-t.8104 TRA-1.3913 TC3 -.45S0 BAU .5250

RDE .9188 RRA -.1817 RC3 .0414 FAU .01719

FDE -.9244 FRA -.3173 FC3 -.1728 BSP 11401

BD( 2.6628 BRA 1.4009 BC3 .4538 FiP -270

NID-COURgI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3738°5 $64R 543.3 $83 85.8 ST 1885.3 $R 388.9 SS 666.8

RRT .2902 RRF .1003 RTF .9773 CRT -.8881CRS .7882 CST -.9851

SGB 3775.8 823 -.Z040 fl13 .9761 LSA 2015.7 MSA 308.8 SSA 2.3

SGI 3740.0 $82 316.4 THA 2.31 EL1 1904.3 ELI 293.8 ALF 171.76

LAUI4CH DATE _d[P 26 1970 FLI_T TIN( 138.00 _RRIVAL DATE FED 11 1971

HELIOCENTRIC CONIC

RL 149.91LAL -.00

RP 107.81 LAP t.91

RC 114.788 GL -54.83

PLAId[TOCENTR l C CONIC

C3 53.288 VHL 7. _4_D

LNCH AZMTH LNCH TINE

I57.1_J 11 33 33

12.$4 1 3 28

15T.88 11 33 33

L_o34 1 3 28

137.88 11 33

DIFFERENTIAL. C(NU_CTION8

TOE-2.3078 TRA-1.31gO TC3 -.Ik148 BAU .8829

ROE .7_ RRA .0395 RC3 .1_8 F&U .02507

FDE-l.0081 FRA -.3247 FC3 -.4073 B_P 11973

BID( t.4418 MA 1.3184 BC3 .9988 F_P -348

DISTANCE 401.725

LOL 4.48 VL 27.218 GAL -8.43 AZL 102.73 HCA 193.30 SMA 128.86 ECC .19714 INC12.7470 Vl 29.72A

LOP 197.44 VP 37.815 GAP 8.49 AZP 77.38 TAL 208.16 TAP 41.48 RCA 103.46 APO 154.28 v2 35.118

GP 65.13 ZAL 110.47 tAP 113.59 ETS 83.77 ZA[ 103.35 EYE 147.58 ZAC 159.37 ETC 231.43 CLP-162.08

DLA -?0.43 RAL 200.70 RAD 85_.9 VEL 13.215 PTH 2.41VHP 10.134 DPA 48.08 RAP 244.22 ECC 1.8770

L-I TIN( INJ LAT INJ L_I4G INJ RT ASC INJ AZNTH INJ TIN( F_ CST TIN IHJ 2 LAT INJ t LONG

L_014.37 26.71 69.71 100.40 158.00 1 37 2 1414.4 34.08 _S.5t

3348.18 _.72 257.0_ 100.42 158.00 13 6 t 4948.2 34.09 253.63

2014.37 26.71 69.71 100.40 138.00 1 37 2 1414.4 34.08 64.52

3348.18 28.72 257.0_ 100.42 138.00 13 6 1 4948.2 34.09 255.83

_014.37 28.71 89.71 100.40 138.00 1 37 2 1414.4 34.08 66.32

3548.18 28.72 237.0_ 100.42 158.00 13 6 1 4948.2 34.09 253.83

NID-COl_g( [XECUTIOi ACCURACY ORBIT DETERNIHATION ACCURACY

_T 3840.9 _ 674.2 _3 107.9 ST 2053.7 SR 628.0 SS 721.2

_T -.84128RRF -.8303 RTF .9809 CRT -.9074 CRS .8709 CST -.9618

SGB _118.7 823 .2436 813 -.9648 LSA 2231.7 NSA 275.3 8SA 3.1

SG1 _187.3 SG2 501.3 THA 173.25 ELI 2114.7 EL2 233.3 ALF 164.18

LAUNCN DATE 32P 28 1970 FLIGHT TINE 138.00 ARRIVAL DATE FEB 13 1971

_ELIC_ENIRIC CONIC DISTANCE 407.803

tL 149.91LAL -.00 LOL 4.48 VL 27.181 GAL -8.14 AZL 99.94 H(A 198.44 SNk 128.49 ECC .19729 INC 9.9828 V1 29.724

RP 107.95 LAP 2.81 LOP 200.88 VP 37.782 GAP 8.73 AZP 80.44 TAL 208.71 TAP 43.13 RCA 103.14 APO 153.84 VZ 35.103

RC 127.038 GL -49.82 GP 58.03 ZAL 113.24 ZAP 118.81 [TS 39.83 ZA( 110.08 ETE 144.00 ZAC 153.27 ETC 240.20 CLP-t3B.S8

PLAN[TQCENTRIC CONIC

C3 57.38? VHL 8.115 DLA -_i.£8 HAL L_38.37 RAD 85_1.5 V[L 12.800 PTH 2.29 VHP 8.717 DPA 41.08 RAP 243.85 ECC 1.9153

LNCN AZNTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CiT TIM INJ Z LAT INJ t LONG

27.18 1 44 39 1811.10 31.27 82.32 101.89 151.94 2 18 30 1311.1 38.25 57.95

lSt.�t 11 53 33 3471._ 31.28 254.81 101.91 131.94 13 24 46 4671.7 38.25 250.44

27.18 I 44 38 1811.10 31.27 82.32 102.89 131.94 2 18 30 1311.1 38.25 57.93

tit.it 11 55 39 5471.H 31.18 254.81 10E.91 151.94 13 24 48 4871.7 38.25 250.44

27.18 I 44 39 1911.10 31.27 82.32 102.89 131.94 2 16 30 1311.1 38.25 57.95

132.lt 11 53 53 5471._ 31.28 254.61 108.91 191.94 13 24 48 4871.7 38.23 250.44

DIFFERENTIAL CORRECTIONS NID-COURi[ [XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

T0(-8.1091TRA-I.tI_4 TC3-1.5054 BAU .7874 _GT 3881.9 SGR 797.4 $83 130.0 ST 2153.1SR 682.5 SS 756.3

ROE .7175 RRA ,CHi74 RC3 .29_4 FAU .03137 RRT -.7948 RRF -.9303 RTF .9489 CRT -.9429 CR3 .9894 CST -.9812

F0(-1.0471FRA -._0_8 FC3 -.7309 BSP 12384 _ 4002.2 P_3 .2717 R13 -.9544 LSA 2371.7 HSA 249.8 SSA 4.0

• 0( 2.ts4t B_A S.t_ BC3 1.5348 FSP -424 $81 3973.G S_2 477.8 THA 170.68 ELI 2250.9 ELZ 220.8 ALF 162.96

LAUNCH DATE _P 18 1970 FLIGHT TIN( 140.00

t4[LIOCENTRIC CONIC

RL 149.91 LAL -.00

RP 107._tJ LAP 2.713

RC 1tl).178 84. -44._8

PLAN(TOCENTRIC CONIC

C3 t8.371 VHL 9.343

LNCH AZNTH LNCH TIN(

31._D £ 21 50

148._D 12 8 13

31.80 2 21 SO

14l.tO II 9 13

31.80 2 21 SO

148._0 12 8 13

DIFFERENTIAL C(NtI_CTIGN$

T0(-1.91£7 T_A-I.I_9 TC$-2.1133 BAU .8224

.8818 RRA .0378 RC3 .4121 FAU .03682

F08-1.0394 FRA -.28|8 FC3-1.1137 B_P 12778

BO( 2.0858 BRA 1.1L_0 BC3 2.1531FSP 0494

ARRIVAL DATE FEB 15 1971

DISTANCE 413.495

LOL 4.48 VL 27.104 GAL -3.M AZL 98.04 HCA 199.81 SMA 128.12 ECC .19738 IN(: 8.0557 Vl 29.724

LOP L_03.BII VP 37.710 GAP 8.97 AZP 82.41 TAL _05.24 TAP 44.83 RCA 102.80 APO 133.43 V2 35.093

reP 53.13 2AL 113.18 ZkP t23.64 ETS 37.42 ZN[ 113.83 ETE 146.63 ZAC 130.8_ ETC 245.81 CLP-137.41

DLA -82.38 RAL 214.9_ RAD 83_.1 VI[L 12.245 PTH 2.20 VHP 7.849 DPA 34.86 RAP 243.45 ECC 1.4702

L-I TIN( INJ LAT INJ LQNG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

1_.15 34.01 54.73 104.29 145.97 2 3_ 18 1228.2 40.50 49.29

_421.09 _4.0_ 2§_.80 104.31 145.97 13 39 34 4821.1 40.51 247.03

1_.13 34.01 54.73 104._ 14_.87 2 32 18 1228.2 40.50 49.29

3421.09 34.02 232.50 104.31 148.97 13 39 34 4821.1 40.51 247.03

18L_.13 54.01 $4.73 104.29 145.97 2 32 18 1228.2 40.30 49,29

5421.09 _4.02 232.80 104.31 148.97 13 39 34 4821.1 40.51 147.03

MXD-COU_E (XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 4058,5 8DR _§.7 _3 130.2 ST 2214.8 SR 886.9 SS 763.1

RRT -.83££ RRF -.8323 flTF .9402 CRT -.8348 CRS .9945 CST -.9805

4102o3 RLr5 .2888 R13 -.9459 LSA 2429.9 143A 251.9 SSA 5.1

881 4077,6 SG_ 431.2 THA 170.17 ELI 2310.4 EL2 195.7 ALF 163.38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OJ

LAUNCH DATE SIP ES 1970

HELIOCENTRIC CONIC

RL 149.91 LAL -.00

RP 109.03 LAP 2.S8

RC ISl.SlS GL "40.47

PLANETOCENTR I C CONIC

CS 83.193 VHL 4.813

LNCH AZNTH LNCH TIN(

39.15 t SS 50

145.85 lZ 21 30

36.15 £ 55 50

143.85 1E 21 30

39.15 2 55 SO

143.95 12 21 30

FLIGHT TIME 142.00 ARRIVAL DATE FEB 17 1971

DISTANCE 419.386

LOt. 4.46 VL 27.051 GAL -5.56 AZL 66,66 HCA 202.78 6MA 127.75 ECC .19801

LOP 207.10 VP 37.659 GAP 7.21 AZP 83.89 TAL 203.76 TAP 46.54 RCA 102.45

GP 49.09 ZAL 116.27 ZAP 128.03 ETS 55.93 ZRLP"116_.79 ETE 148.14 ZAC 146.69

DLA -§8.72 RAL 220.79 RAO 6SlT,9 VEL 12.023 PTH 2.15 VHP 7.298 DPA 29.39

L-| TIM( INJ LAT ;MJ LON; INJ RT ARC INJ AZNTH ZNJ TIN( PO CST TIM

1754.65 35.40 47.43 109.19 140.42 3 25 5 1154.6

$388.93 $5.41 250.46 105.21 140.42 13 51 19 4788.9

1754.65 35.40 47.43 105.19 140.42 3 25 5 1154.6

5569.63 35.41 250.46 105.21 140.42 13 51 19 4788.9

1754.65 35.40 47.43 105.19 140.42 3 25 5 1154.6

3599.93 35.41 290.46 105.£1 140.41 13 51 lg 4766.9

INC 6.6628 Vl 29.724

APO 155.04 V2 35.080

(TC 249.49 CLP-157.25

RAP 246.57 ECC 1.$812

|NJ 2 LAT INJ Z LONG

41.39 41.06

41.40 244.D8

41.39 41.06

41.40 244.08

41.39 41.06

41.40 244.09

DIFFERENTIAL CGRRECTIONS

T0(-1.7669 TRA-l.0230 TC3-2.73S2 BAU .8907

RDE .5491 RNA .0_10 RC3 ,4934 FAU .04093

FDE -.9013 FRA -.L_06 FC3-1.5186 BSP 13038

BID( 1.8494 BRA 1.0256 BCS 2.7793 FSP -546

MID-COURSI[ EXECUTION ACCURACY

$GT 4108.3 $GN 809.4 SG3 166.5

RRT -.8431 RRF -.9314 RTF .9331

4167.t R23 .L_179 R13 -.9383

361 4169.3 $92 426.1 THA 170.44

LAUNCH DATE :IM[P 28 1970 FLIGHT TIME 144.00

HELIOCENTRIC CONIC DISTANCE 425.189

RL 149.91 LAL -.00 LOt. 4.46 VL 26.998 GAL -5.17 AZL 95.60 NCA 206.97 SNA

RP 1011.07 LAP 2.45 LOP 110.31 VP 37.607 GAP 7.45 AZP 84.9? TAL 202.26 TAP

RC 163.740 GL -39.30 GP 43.67 ZAL 116.92 ZAP 131.97 ETS 54.78 ZAI[ 119.11ETE

PLAIR[TOCENTRIC CON|C

C$ 19.105 _ 4.4180LA -55.36 RAL 216.02 RAO 8587.8 VEL 11.874 PTH 2.11 VHP

LNCH AZNTH LNCH TIME L-I TIM( INJ LAT INJ laONG INJ RT A&C INJ AZMTH

40.11 3 27 39 1992.58 33.87 40.58 104.04 155.46

139.78 11 31 23 3570.74 35.88 148.89 108.05 155.45

40.11 3 27 _HJ 1892.58 33.87 40._ 109.04 135.46

139.78 11 31 23 5370.74 35.88 148.a9 106.03 135.45

40.11 S 27 _H) 1881.39 55.87 40.56 16.04 135.46

139.70 11 31 86 5570.74 53.66 148.8t) 106.0§ 13S.43

01FF[R£NT|AL CCmI(CTIONS MID-COURSE EXECUTION ACCURACY

SGT 4219.0 N4t 71_.1 $93 180.6

RRT -.8332 RRI r -.9342 RTF .9267

4£90.8 R13 .L_H_I R13 -.9333

3G1 4271.9 SG2 402.9 THA 170.93

TOE-I.ItlO TIIA -.9301 TC3-3.3701 BAU .8931

RDE .4708 RRA .0139 RC3 .5524 FAU .0A347

FOE -.901_ FRA -.1536 FC3-1.9198 BSP 13480

DOE 1.6869 BRA .9507 BC3 3.4152 FSP -596

ORBIT DETERMINATION ACCURACY

ST 2219.9 SR 650.6 S6 743_0

CRT -.9395 CRS .9967 CST -.9769

LSA 1419.8 MSA 216.9 SSA 6.4

ELI 2308.6 EL2 176.4 ALF 164.19

ARRIVAL DATE FEB 19 1971

117.38 ECC .19656 INC 5.596l Vl 29.724

48.23 RCA 102.09 APO 152.68 V2 35.067

149,99 ZAC 142.92 ETC 13t.04 CLP-157.60

6.944 DPA 24.55 RAP 244.02 ECC 1.3226

INJ TIME F_ CST TIM INJ 2 LAT INJ 2 LONG

3 55 51 1092.6 41.34 33.50

14 0 55 4770.7 41.35 241.84

3 55 51 1092.6 41.34 33.50

14 0 55 4770,7 41.35 241.84

3 55 51 1092.6 41.34 33.50

14 O 55 4770.7 41.35 241.84

ORBIT DETERMINATION ACCURACY

ST 2194.6 SR 609.5 SS 709.1

CRT -.9620 CR3 .9980 CST -.9767

LSA 1376.5 MSA 208.4 SSA 8.0

EL1 2172.2 EL2 160.7 ALF 164.97

LAUNCH DATE SEP E8 1970

HELIOCENTRIC CONIC

RL 149.91 LAL -.OO

RP 100.11 LAP E.Sl

RC 135.957 GL -52.47

PLAN_TOCENTRIC CONIC

CS 17.156 VHL 4.140

LN(H AZNTH LN(H TIN(

44.06 S 58 4

135,97 12 S9 40

44.03 3 36 4

135.97 12 39 40

44.03 S 50 4

135.97 11 39 40

FLIGHT TIME 146.00

DISTANCE 431.145

LOt. 4.46 VL 26.941 GAb -4.96 AZL 94.75 HCA 209.15 SMA

LOP 215.55 VP 37.556 GAP 7.69 AZP 65.69 TAL 200.75 TAP

GP $9.81 ZAL 116.31 ZAP 135.51 (TS 53.83 ZAE 120.92 [TE

127.02 ECC .19922

49.90 RCA 101.72

151.94 ZAC 159.58

DLA -52.27 RAL 230.67 RAD 6567.7 VEL 11.766 PTH 2.D8 VHP

L-I TIN_ INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TEN(

1638.26 35.71 34._0 107.07 131.10 4 25 21

5383.34 35.72 247.88 107.09 131.09 14 9 4

1438.98 35.71 34.Z0 107.07 151.10 4 15 21

5363.54 35.72 247.86 107.09 131.09 14 9 4

1638.96 35.71 34._0 107.07 131.10 4 25 21

5363.34 35.72 247.88 107.09 131.09 14 9 4

D1FF(RENTZAL CCI_RECTIONS

TOE-1.48OE TRA -.8240 TC3-3.9724 BAU .9198

RD( .4076 RRA -.0037 RC3 .3612 FAU .04482

FOE -.8151 FRA -.0516 FCS-2.EMS BSP 13633

BOE 1.5357 MA .6240 BC3 4.0147 FSP -811

LAUNCH DATE SEP 26 1970

MIO-COURIM[ EXECUTION ACCURACY

SGT 4500.0 SGR 741.8 $93 189.3

RRT -.8313 RRF -.9438 RTF .9234

SM 4363.4 R13 ,1923 R13 -.9273

SG1 4348.4 SG2 384.9 THA 171.58

FLIGHT TIM( 148.00

DISTANCE 437.009

LOL 4.49 VL 26.886 GAL -4.64 AZL _I..OQ NCA 212.&4 SNA

LOP 218.74 VP 37.504 GAP 7.93 AZP 88.$7 TAL 199.21 TAP

_P 36.45 ZAL 115.42 ZAP 158.64 ET3 53.05 ZAE 121.33 ETE

ARRIVAL DATE FEB 21 1971

INC 4.7490 V1 29.724

APO 152.33 VZ 35.054

ETC 255.95 CLP-158.ZZ

HELIOCENTRIC CONIC

RL 149.91 LAL -.00

RP 106.15 LAP 2.17

RC 138.16t GL -26.93

PLAN[TOCENTRIC CONIC

C3 15.357 VHL 3.919

LNCH AZNTH LNCH TIM(

47.03 4 27 44

151.37 12 46 41

47.63 4 27 44

132.37 11 46 41

47.63 4 27 44

131.37 12 48 41

OIFFER[NT|AL C4_CT1_8

10[-1.6352 TRA -.71_

ROE .360_ RRA -.OIm6

FOE -.711NI FWA .0£35

BID( 1.4023 MA .7169

6.717 DPA 20.29 RAP 244.73 ECC 1.282D

PO C$T TIN [NJ Z LAT INJ 2 LONG

1037.0 40.71 29.64

4765.5 40.72 240.35

1057.0 40.71 14.66

4763.3 40.72 240.35

1037.0 40.71 26.96

4763.5 40.72 140.35

ORBIT DETERMINATION ACCURACY

ST 2126.5 SR 564.3 99 655.9

CRT -.9628 CR$ .9990 CST -.9727

LSA 2287.D NSA 200.3 SSA 9.8

ELI 2195.1 EL2 147.6 ALF 165.60

ARRIVAL DATE FEB 23 1971

1L)8.66 ECC .20001 INC 4.0562 Vl 29.724

51.56 RCA 101.33 APO 152.00 V2 35.041

153.83 ZAC 136.66 ETC 255.40 CLP-158.97

DLA -49.43 RAL 255.47 RAD 6587.6 VlEL 11.894 PTH 1.06 VHP

L-1 TIME INJ LAT INJ LONG |NJ RT ARC INJ AZNTH INJ TIME

1585.IHl, 35.13 10.31 108.40 127.52 4 54 10

5314.89 35.14 147.45 108,41 127.31 14 16 6

1383.1_ 35.13 18.31 10t.40 127.32 4 54 10

5324.R9 35.14 147.45 108.42 127.31 14 16 6

1583.84 35.13 28.31 108.40 117.32 4 54 10

5384.89 35.14 247.45 108.41 117.31 14 16 6

M|D-COUIRIM[ [XI[CUTION ACCURACT

TC3-4.S834 BAU .9449 6GT 4394.4 _ 1'04.9 $G3 19_.3

RC3 .3901FAU .04536 RRT -,IMR7 RRF _.9344 RTF .9202

FC3-£.3883 88P 13942 _ 4451.8 R15 .1795 R13 -.9235

BC3 4.6023 FSP -644 $81 4437.4 SG2 37'0.4 THA 172.17

6.579 DPA 16.52 RAP 245.67 ECC 1.2527

PO CST TIM INJ 2 LAT INJ 2 LONG

985.7 39.71 10.45

4764.7 39.72 239.59

985.7 39.71 20.45

4764.7 39.72 239.59

985.7 39.71 20.45

4764.7 39.72 269.59

GRB]T DETERMINATION ACCURACY

ST 1041.8 S4R 527.0 66 599.2

CRT -.9838 CRS .9994 CST -.9675

LSA 2164.5 NSA 193.0 SSA 11.9

ELI 2105.2 EL2 136.4 ALF 165.98
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970J

LAUNCH DATE SEP 2Q 1970 FLIGHT TIM( 150.00 ARRIVAL DATE FEB 55 |971

N(LIOCENTRIC CONIC

RL 149.91 LAL -.00

RP 108.19 LAP _.01

RC 14_.$64 GL IS IS

PLAM[TOCENTR|C CON|C

C$ 14.04R W4L 3.747

Lk_H AZNTH LNCH TIN|

51.0R 4 57 10

188.94 1R SR 34

51.06 4 ST 10

1R9.94 12 52 39

51.09 4 57 10

180.94 IE SR 3441

DISTANCE 442.061

LOt. 4.44 VL 26.831 GAL -4.51AZL 53.40 HEA 215.55 SNA 126.31 ECC .20093 1NC 3.4759 Vl 29.724

LOP 219.94 VP 57.452 GAP 8.17 AZP 87,17 TAL 197.60 TAP 55.21 RCA 100.93 APO 151.69 V2 55.024

GP 53.52 ZAL 114.04 ZAP 141.48 ETS 52.39 ZAE 125.45 [TE 155.64 ZAC 154.11ETC 258.59 CLP-159.81

DLA -4R.78 RAL 259.90 RAD 65Q7.1 VEL 11.Q37 PTH E.04 VHP 6.504 DPA 15.18

L-I TIN( |NJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIM( PO CST TIN

$536.81 _1.28 22.79 110.04 144.05 5 2£ 47 956.9

5373.65 34.E9 247.58 110.07 124.02 14 22 IE 4773.6

1536.84 34,£8 22.79 110.04 144.01 5 22 47 936.9

5575.63 _I.29 447.50 110.07 124.02 14 EE 14 4775.6

1534.84 34.48 1_.79 110.06 124.03 5 22 47 038.9

5375.63 54.29 247.50 110.07 124.02 14 E2 12 4773.6

OIFIrI_ENTIAL COIHtI[CTIONS

TD(-1.134|0 TRA -.9072 TC$-5.1191 BAU .9976

ROE .$253 RRA -.0390 RE3 .9050 FAU .04555

ILK -.I_E30 FRA .1042 FC3-2.1KmS BSP 142E6

BO( 1.2705 liRA .1014 DC3 5.1544 F_P -657

RAP 246.80 (CC 1.2311

INJ Z LAT INJ Z LONG

56.47 14.74

36.48 239.SZ

36.47 14.74

56.46 23R.SE

36.47 14.74

36.46 E39.52

ORBIT DETERNINATION ACCURACY

ST 1956.0 _ 495.E 66 537.7

CRT -.KS1 CRS .flRO CST --9198

LSA 2012.8 liRA 199.5 6SA 14.4

EL1 1996.3 ELE 125.9 ALF 166.09

NID-CO_I[EX[CUTION ACCURACY

SAT 4407.1 SiR 674.7 _$ 200.6

RRT -.8427NRF -.91t4 RTF .9177

4537.5 _ .L_L_ R13 -.9404

SGI 4523.2 Sr_ 390.4 THA 172.73

LAUNCH DATE SEP 20 1970 FLIGHT TIN| 152.00 ARRIVAL DATE FEB 27 1971

I'IELI(XENTRIC CONIC OISTAN([ 448.700

RL 149.91 LAL -.00 LOL 4.46 VL Z9.777 GAL -3.9¢1 &ZL 92.1NB HCA 216.72 SI4A 125.94 ECC .Z0198

RIP 109.21 LAP 1,99 LOP 225.14 VP 37.401 GAP 8.41 AZP 87.07 TAL 194.11 TAP $4.84 RCA 100.52

RC 142.552 GL -I_.00 GP 30.07 ZAL 112.19 tAP 144.02 ETS 51.88 ZN[ 124.28 ETE 157.27 ZAC 131.90

PLAN[TOCENTRIC CONIC

C$ 13.059 Vt4L 3.613 DLA -44.$0 RAL 244.45 RAD 9567.5 V(L 11.595 PTH 2.03 VHP 6.470 DPA 10.22

LNCH AZI4TH IJ4CH TIN( L-I TIN( INJ i.AT

14.39 9 _ 47 1489.15 53.25

125.91 12 57 53 5341t.91 33,24

94.39 5 L_J 47 1489.15 33.23

125.91 12 57 33 53419.91 51.24

54.59 5 L_J 47 1480.15 35.25

185.41 12 97 _i 5_.91 53.24

DIFFERENTIAL CORR[CTIN

TD[-I.IIMMI TNA -.4911 TC3-5.637T 9AU .9095

leD( .1951 lIRA -.0514 RC5 .SMI4 FAU .04508

FD( -.5£88 FRA .1601 FC3-£.INI91 BSP 14524

IK)( 1.1925 lIRA .4957 BC5 $.9494 FSP -446

INJ LONG INJ RT _ INJ AZMTH INJ TINE PO C$T TIM

17.55 114.04 121.17 5 51 36 889.2

248._ 112.05 121.19 14 E7 E$ 4769.6

17.55 112.94 121.17 5 51 39 i_9.E

248.L1_ 112.05 121.19 14 27 25 4789.9

17.55 112.04 121.17 5 51 34 889.£

E48.L_I 112.05 121.10 14 27 25 4789.6

INC 2.6800 Vl 29.72A

APO 151.40 V2 35.014

ETC 257.61 CLP-160.69

RAP 240.09 ECC 1.2149

INJ 2 LAT gNJ t LONG

37.08 9.38

37.09 240.09

57.08 9.56

37.09 240.09

37.08 9.38

37.09 140.09

ORBIT D[TERNINATION ACCURACY

ST 1619.7 M 469.4 S$ 474.9

CRT -.9975 CRS .9944 CST -.9485

LSA 1947.0 MSA 180.E SSA 17.5

EL1 187E.8 EL2 115.5 ALF 165.91

NID-_ EXECUTION ACCURACY

SGT 45711.3 8GIt EklT.2 SG$ 205.1

RRT -.4_45 RRF -.9015 RTF .9191

44_3.2 R_ .ZIG3 R13 -.9185

SG1 4910.E _ 5_4.2 THA 175.23

LAUNCH OAT( SEP tO 1970

14ELIOCENTRIC CONIC

RL 146.91 LAL -.00

RP 106.87 LAP 1.70

RC 144.750 GL -16.T5

PLAN(TOCENTRIC CONIC

C3 1t.$17 VI4L 3.510

LNCN AZMTH LNCH TIN(

57.46 $ 57 1

1Rt.$4 13 1 16

$7.96 5 57 1

155.34 13 1 16

57,66 5 57 1

15t.34 13 1 16

FLIGHT TIN( 154.00 ARRIVAL DATE MAR 1 1971

DISTANCE 454.525

LOL 4.46 VL 46.722 GAL -5.95 AZL 92.55 N(A 221,91 SNA 125.41 ECC .20516 INC 2.3489 VI 59.754

LOP 256.54 VP 37.350 GAP 0.91 AZP 88.10 TAL 194.54 TAP 56.45 RCA 100.06 APO 151.13 V2 33.001

GP 46.74 ZAL 109.69 tAP 149.30 ET$ 51.49 ZA( 124.94 ETE 158.77 ZAC 159.97 ETC 559.51 CLP-161.39

DLA -41.64 RAL 448.49 R/d) 9597.5 V_L 11.563 PTH E.02 VHP 6.474 DPA 7.56 RAP 549.51 ECC 1.2057

L-I TIN( INJ LAT INJ LONG |NJ RT ASC [NJ AZNTH INJ TII4E PO CST T|N INJ t LAT INJ t LONG

1441.03 3t.04 14.45 114.33 118.6_ 6 21 2 841.0 39.59 4.53

5412.76 34.05 249.51 114.53 119.95 14 31 59 4815.0 35.60 241.29

1441.03 34.04 12.45 124.33 118,99 6 21 2 841.0 55.59 4.23

541t.79 55,05 549.51 114.33 110.65 14 51 29 4815.8 35.90 141.19

1441.05 5E.04 14.45 114.35 118.1HJ 6 21 2 841.0 35.59 4.23

5415.79 54.05 249.51 114.55 118.95 14 31 29 4815.6 35.60 24i.59

DIFFERENTIAL CORRECTIONS

TD(-1.0152 TRA -.$4HH) TC$-9.1073 BAU 1,0105

ROE .5735 RIgA -.0935 RE3 .5999 FAU .04419

FOIl -.4388 FRA .E532 FC5-5.1044 Blk 0 14919

BID( 1.0514 BNA .$744 BC_ 6.1359 FSP -670

NIO-C(_Jii_[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 41_rdJ,8 SCA_ (k_4.O _3 Z04.0 ST 1680.1 SR 449.7 $6 412.9

li_T -.I_tlIRF -.1_109 RTF .9151 CRT -.6705 CR9 .9690 CST -.9312

SCA_ 4709,311_ .211_ R15 -.9199 LSA 1776.6 NSA 174.4 SSA EI.t

lIGl 4995.2 S(A_ 551.8 THA 175.68 ELI 1735.8 EL2 104.6 ALF 165.42

LAUNCH DATE SIP t6 1970 FLIGHT TIN( 156.00 ARRIVAL DATE NAR 3 1971

t4ELIOCENTRIC C(_IIC

RL 149.91 LAL -.00

RP 108.31 LAP 1.14

RC 146.694 GL -17.07

PLAN(TOCENTRIC CONIC

C3 11.77_ Vt4L _.431

LNCH AZMTH LNCH TIN(

e0.94 9 26 I_D

119.O6 13 5 30

60.64 6 26 20

119.06 13 3 30

_0._4 6 26 I0

119.09 13 _ 30

DISTANCE 460.335

LCL 4.49 VL _.499 GAL -3.28 AZL 94.17 HCA 225.10 SNA 125.27 ECC .20446 INC 2.1964 Vl 29,754

LOP 2E9.54 VP 37._)9 GAP 9.gO AZP 88.47 TAL 192.95 TAP 59.05 RCA 9_.$5 APO 150.89 Vt 54.988

GP _9.77 ZAL 107.48 tAP 148.57 (T$ 51.23 ZN[ 125.47 [T[ 160.12 ZAC 128.26 ETC 259.33 CLP-162.49

OLA -34.99 RAL 292._9 RAO 95(W.4 V[L 11.540 PTH 2.01V14P 6.501DPA 5.22 RAP 251.10 ECC 1.1938

L-I TIN( INJ LAT INJ LONG INJ fiT ASC INJ AZMTH |NJ TIN( PO CST TIN INJ 2 LAT |NJ _ LONG

1300.1Ni 30.75 7.34 11_.68 119.44 9 51 31 791.0 34.02 359.14

1441.8£ 30.76 251.38 116.29 116.45 14 34 13 4843.8 34.05 243.13

13410.94 30.75 7.3G 111.94 116.44 6 51 31 761.0 _4.01 356.14

_443.92 30.79 451._9 110.89 116.43 14 34 15 4845,0 34.03 543.15

1_10.99 30.75 7.3G 111.88 119.44 9 51 31 791.0 54.0E 359.14

$443,1k2 _10.79 251.38 119.99 116.45 14 34 15 4845.0 34.03 543.15

NIO-COUR2[EXECUTIGN ACCURACY ORBIT DIETERNINATI_I4 ACCUiRACY

SGT 4750.2 _ 604.5 SG5 _05.5 ST 1527.1M 451.6 SS 353.1

RRT -.9105 RRF -.9579 RTF .9144 CRT -.9750 CRS .6708 CST -.9026

S_O 4796.5 R_ .1929 R15 -.9159 LSA 1916.7 NSA 169.1SSA 55.8

SI;1 4775.5 SGE 352.4 THA 174.08 EL1 1584.t EL2 92.4 ALF 164.54

DIFFERENTIAL CORreCTIONS

TOE -.tOil TRA -.ENt TC5-4.517i |kU 1.0_99

RID( .2997 NNA -.0749 RC3 .574_ FAU .04500

FDE -.3555 F'RA .3515 FC$-3.16_G Blip 15101

• 9416 BRA .5510 BE3 6.5429 FSP -666
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH DATE $EP tO 1870 FLIGHT TIME 158.00 ARRIVAL DATE MAR 9 1971

H(L|OCENTRIC CONIC DISTANCE 468.150

RL 148.91 LAL -.DO LOt. 4.46 VL 26.615 GAL -2.91 AZL 91.83 HCA 228.29 SNA I24.93 [CC .20598 |MC 1.8282 VI 29.?24

RP 108.35 LAP 1.31 LOP 232.73 VP 37.248 GAP 9.14 AZP 88.78 TAL 191.35 TAP 59.64 RCA 99.20 APO 130.87 V2 34.975

RC 148.057 GL -14.55 GP t5.05 ZAL 104.70 ZAP 150.25 [T8 51.11 ZA[ 125.88 ETE 161.33 ZAC 128.00 ETC 260.09 CLP-183.39

PLAM[TOCENTRIC CONIC

CS 11.881 VHL 3.37_ DLA -37.S1 RAL 258.85 RAG 6§67.4 VEL 11.523 PTH Z.Ol VHP 6.5§0 DPA 3.11 RAP 232.78 ECC 1.1875

_T 4830.7 SG4R 568°6 SG3 202.0 ST 1360.1 SIR

RRT -.7952 RRF -.8333 RTF .9143 CRT -.9808 CR$

S¢A3 48641.4 R23 .1887 R13 -.9155 LSA 1444.0 HSA

SG1 4855.4 $82 355.3 THA 174.44 EL1 1420.6 EL2

LNCN AZNTH LNCH TIN( L-Z TIN( INJ LAT [NJ LONG INJ RT A$C |NJ AZNTH INJ TIN(

84.$1 7 1 18 183S.96 29.57 2.13 119.69 114.46 ? 23 35

113.69 13 $ 43 5484.07 29.38 253.94 119.89 114.45 14 35 7

14.31 7 1 18 1338.98 29.37 2.13 119.69 114.46 7 Z3 55

115.88 13 3 43 5484.07 29.38 253.96 119.69 114.45 14 35 7

84.31 7 1 18 1336.96 29.37 2.13 119.89 114.46 ? 23 35

115.69 13 3 43 5484.07 29.38 253.941 119.89 114.45 14 35 7

DIFFERENTIAL CORRECTIOtIS MID-COURSE EXECUTION ACCURACY

TD( -.?lGO TRA -.1035 TC3-6.8628 BAU 1.0486

RDE .2487 lIRA -.0859 RE3 .5573 FAU .04161

FD[ -.t708 FRA .311_ FC3-3.1627 B_ O 15372

801[ .8525 BRA .1345 BC3 8.8854 FSP -665

PO CGT TIN |NJ 2 LAT INJ 2 LONG

737.0 32.40 353.R2

4884.1 $2.41 243.74

757.0 32.40 353.82

4884.1 32.41 245.74

737.0 32.40 388.92

4884.1 32.41 243.74

ORBIT DETERHINATION ACCURACY

417.6 SS 298.5

.R294 CDT -.8532

164.7 8SA 31.5

77.9 ALF 163.19

LAt,q_CH DATE 8EP 28 1970 FLIGHT TIN( 180.00 ARRIVAL DATE MAR 7 1971

HELIOCENTRIC _lC

RL 149.91 LAL -.00 LOL. 4.46 Vb

RP 1011.39 LAP 1.19 LOP 235.92 VP

DISTANCE 471,908

26.562 GAL -2.53 AZL 91.52 HCA 231.48 SHA 124.60 [CO .20762 INC 1.5204 Vl 29.724

37.198 GAP 9.39 AZP 86.05 TAL 189.73 TAP 61.21RCA 98.73 APO 150.47 V2 34.962

RC 151.208 GL °12.17 &P 23.52 ZAL 101.71 ZAP 151.97 ITS 51.13 ZAE 126.21ETE 162.41 ZAC 125.49 ETC 260.02 CLP-164.29

PLAN(TOCENTRIC CONIC

C3 11.151 Vt4L 3.339 OLA -35.38 RAL 280.97 RAID 6567.4 VI[L 11.513 PTH 2.01 VHP 6.617 DPA 1.22 RAP 254.55 ECC 1.1835

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ADC INJ AZMTH INJ TIN( PO C$T TIH INJ 2 LAT INJ 2 LONG

67.84 7 36 43 1276.26 27.91 356.55 122.71 112.68 ? 57 59 876.3 30.73 348.33

112.18 13 1 8 3535.94 27.62 257.41 1_.71 112.67 14 33 24 4935.9 30.74 248.23

67.84 7 38 43 1276.26 27.91 358.53 1L_.71 112.68 ? 57 59 676.3 30.73 348.35

112.16 13 1 8 5535.94 27.92 257.41 1L_.71 112.67 14 33 24 4935.9 30.74 249.23

87.84 7 38 43 1276.26 27.91 556.53 11_.71 112.68 7 57 59 676.3 30.73 348.35

112.16 13 1 6 5535._1 27.92 257.41 122,71 112.67 14 33 24 4935.9 30.74 24R.23

DIFFERENTIAL C(:I_CTION8 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

10( -.6150 TRA .0399 TC3-7.1385 6AU 1.0667 SGT 4909.0 6GR 576.2 683 199.8 ST 1184.3 SR 406.3 38 254.1

ROE .2340 lIRA -.0969 RC3 .5361- FAU .04010 RRT -.7784 RRF -.8077 flTF .9146 CRT -.9872 CRS .8435 CST -.7766

FD( -.ll47 FR4 .4538 FC3-3.1132 BSP 15648 _ 4642.7 R23 .1465 R13 -.9156 LSA 1266.6 MSA 162.8 SSA 38.4

B4D( .7239 BRA .1048 BC3 7.1558 FSP -659 SG1 4929.5 382 360.2 THA 174.75 EL1 1250.5 ELI 61 .4 ALF 181.24

LAUNCH DATE 8(P tO 1970 FLIGHT TIME 162.00 ARRIVAL DATE MAR 9 1971

HELIOCENTRIC CONIC

RL 149.91 LAL -.DO

RP 100.43 LAP 1.01

NC 133.343 GL -8,83

PLANETOCENTRIC CONIC

C3 11.031 YHL 3.522

L_CH AZNTH LNCH TIN(

71.70 8 15 55

108.30 It 54 El

71.70 8 13 55

1011.30 12 54 21

llO.DO 12 5 57

110.00 14 3 _9

DISTANCE 477.670

LOt. 4.46 VL 26.509 GAb -2.13 AZL 91.64 HCA 234.66 SMA 124.28 ECC .20944 INC 1.2389 Vl 29.724

LOP 239.11 VP 37.14g GAP 9.64 AZP 89.28 TAL 188.10 TAP 62.76 RCA 98.25 APO 150.30 V2 34.849

GP 22.18 ZAL 98.54 ZAP 153.54 [T8 51.28 ZAE 126.47 [TE 163.38 ZAC 124.33 (TC 281.52 CLP-145.1T

DLA -33.30 RAL 265.03 RAD 6567.4 VI[L 11.508 PTH 2.00 VHP 6.699 DPA -.48 RAP 256.41 ECC 1.1817

L-| T|N( INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIN( PC) CST TIH INJ 2 LAT INJ Z LONG

1204.25 26.40 350.21 125.61 111.07 8 35 59 604.3 29.02 342.09

5603.78 26.41 262.03 125.62 111.05 14 27 45 5003.8 29.03 253.81

IL_4.23 26.40 350.21 125.61 111.07 8 35 59 604.3 29.02 342.0R

5603.78 26.41 262.03 12S.92 111.05 14 27 45 5003.8 29.03 253.81

5752.31 22.01 271.40 125.77 116.84 13 41 49 5152.3 25.43 263.92

5391.73 30.98 247.29 127.63 103.22 15 33 21 4791.8 52.76 238.32

DIFFERENTIAL CORRECTIONS

TO( --5708 TRA .1897 TC3-7.3296 6AU 1.0843

ROE .2287 RRA -.1077 RC3 .5172 FAU °03850

FOE -.1231 FRA .5130 FC3-3.0196 BSP 15932

Ell)( .8142 MA .2182 BC5 7.3476 FSP -653

LAUNCH DATE 8(P 28 1970

HELIOCENTRIC CCIMIC

RL 148.81 LAL -.00 LOt. 4.46 VL 26.457 GAL

RP 1011.47 LAP .88 LOP 242.30 VP 37.100 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

:IGT 4984.2 SM 5M.O SG3 196.9 ST 1002.0 SR 398.0 SS 223.8

RRT -.7605 RRF -.7614 RTF .9154 CRT -.9915 CNS .6830 CST -.8383

SGB 5016.3 R23 .1254 RI3 -.9162 LSA 1087.0 MSA 166.7 SSA 45.6

5_1 5002.9 382 3M.1 THA 175.04 EL1 1076.6 ELI 48.0 ALF 138.32

FLIGHT TIN( 164.00 ARRIVAL DATE MAR 11 1971

DISTANCE 483.414

-1.73 AZL 90.68 HCA 237.84 SMA 123.95 ECC .21144 INC .9790

9.90 AZP 89.48 TAL 186.47 TAP 64.31RCA 97.75 APO 150.16

V1 29.724

V2 34,957

RC 155.470 6L -7.81 GP 20.96 ZAL 95.24 ZAP 155.00 ITS 51.58 ZA[ 126.69 ETE 164.25 ZAC 123.30 ETC 262.20 CLP-168.OS

PLAN[TOCENTR|C CON|C

C3 11.047 VHL 3.324 DLA -31.25 RAL 266.03 RAD 6567.4 VI[L 11.508 PTH 2.00 VHP 6.794 OPA -2.01 RAP 258.35 [CC 1.1818

LNCH AZNTH LNCH TIME L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZl4TH INJ TII4[ PO CST TIN INJ 2 LAT INJ 2 LONG

76.18 9 1 43 1111.42 24.85 342,49 129.29 109.60 9 ZO 15 511.4 27.29 334.42

103.81 12 40 27 5696.94 24.8tl 2tHI.50 1_13.26 109.59 14 15 24 5096.9 27.29 260.43

78.18 9 1 43 1111.42 P_11.65 342.49 129.29 109.60 9 20 15 511.4 27.29 334.42

103.81 12 40 27 56911.94 _1.66 21_.50 129.29 109.59 14 15 24 5096.9 27.29 260.43

110.00 11 34 17 615.59 17.09 302.47 125.45 120.07 11 44 33 15.6 20.95 295.48

110.00 15 7 3 5240.77 33.14 236.06 131.69 98.91 16 34 24 4640.8 34.01 226,93

DIFFER£NT|AL C¢_IIIECT|ON8 NID-COURSE [XI[CUTION ACCURACY ORBIT DET[Rt¢INATION ACCURACY

TD( -.443| TIIA .3558 TC5-7.4107 BAU 1.0969 :SGT 5037.1 _ 555.7 SG3 192.8 8T 811.1 SR 386.8 S8 213.3

IItO( .2203 lIRA -.12D1 RC5 .4616 FAU .05655 2RT -.7312 RRF -.7530 RTF .9144 CRT -.9841 CRS .4166 CST -.5092

FD2 -.030,t FRA .5758 FC3-2.8445 68P 18010 _ 5067.7 R23 .10gO RI3 -.9151 LSA 902.9 HSA 187.6 8SA 50.9

60( .4970 MA .37_9 BC3 7.4269 FSP -633 SG1 50S3.9 SG2 373.1 THA 175.31 ELI 896.4 EL2 62 .Z ALF 134.73
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCH DATE SFp 28 1870 FLIGHT TIN( 168.00 ARRIVAL DATE MAR 13 ll71

HELIOCEtITRIC CONIC DISTANCE 488.138

RL 148.81 LAL -.DO LOt- 4.48 VL ZG,4DS reAL -1.31 AZL 90.74 HCA s'41.DZ SNA 123.64 ECC ,Z1384 IHC .7387 Vl 28.724

RP 108.51 LAP .84 LOP 245.48 VP $7.D51 reAP 10.16 AZP 89.64 TAL 184.82 TAP 65.84 RCA 97.22 APO 150.05 VZ $4.825

RC 157.587 EL -§.83 reP 18.88 ZAL 91.68 ZAP 156.34 ETS 52.03 ZAE lP8.88 ETE 185.02 ZAC 1Zf.57 ETC 28f.87 CLP-186.81

PLAI¢(TOCENTR I C CONIC

C$ 11.175 YHL 3.343 DLA -28.25 RAL f72.95 RAD 8567.4 VI[L 11.514 PTH 2.DI VHP 6.901 DPA -5.58 RAP ='80.38 ECC 1.1858

LN(H AZNIH Ll_H TIME L-I Till[ INJ LAT INJ LOI_ INJ RT ASC INJ AZNTN IHJ TIM( PO C$T TIN INJ f LAT 1NJ Z LONG

81.37 1O 3 4f 944.P4 23.£S $$1.07 132.80 108.25 1O 19 49 58e.2 25.53 3f$.08

97.83 18 g 43 $149.88 28.27 279.08 132.00 108.84 13 47 If 5248.9 25.54 271.08

100.00 11 $5 58 117.48 19.89 507,77 131.56 1|P.95 11 47 O 87.5 EZ,83 300.81

100.00 13 _0 18 S1_0.85 f8.93 285.50 133.29 103.49 14 S$ 57 5010.8 28.52 255.06

110.00 11 19 4R 721.21 15.$9 308.43 lS'7.94 121.75 11 SO 50 121.2 17.49 301.72

110.1)0 15 53 49 5139.89 53.94 P29.21) 1_J5.P5 84.58 17 19 29 4559.9 34.17 219.05

DIFFERENTIAL CORRt[CTIONS NID-COUR84[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TDE -.32_1_ TRA .SZ4O TC3-7.4278 BAU 1.t118 SGT 5101.5 _ 549.1 $GS 189.0 5T 650.0 SR $79.5 33 224.5

RID( .f197 lIRA -.1318 ItC3 .48d7 FAU .03480 RRT -.7191 ImF -._85 ItTF .9152 CRT -.9342 CflS .1484 CST -.4525

FD( .D128 FRA .8311 FCS-2.1VI60 BSP 18228 SGB 5130.9 RZ3 .0051 R13 -.9158 LSA 748.6 I_lA 251.9 SSA 51.4

llOE .3895 lira .$4D3 6C3 7.4421 FSP -821 _! 5516.8 _ 380.4 THA 175.55 EL1 745.S EL2 118.4 ALF 150.57

LAUI_M DATE Slip 28 1970 FLIGHT TIPE_ 188.00 ARRIVAL DATE MAR 15 1971

HELIOCENTRIC CONIC DISTANCE 494.843

RL 149.91 LAL -.OO LOt. 4.48 VL H.355 GAL -.87 AZL 90.51HCA 244.20 _4A 123.55 ECC .21604

RP 101.54 LAP .48 L(_ 248.86 VP 57.003 reAP 10.45 AZP 89.78 TAL 185.16 TAP 67.$6 RCA IHI.88

8C 159.892 GL -3.97 GP 18.82 ZAL 99.42 2AP 157.59 ETS 52.65 ZAE t27.01ETE 165.71 ZkC 121.53

PLAMETO(ENTRI( CONIC

C3 11.428 _ 3.380 DLA -27.28 RAL 278.78 RAD 8587.4 VEL 11.524 PTH 2.01 _h4P 7.019 DPA -4.82

LNCM AZNTH LNCN TIlE L-I TINS INJ LAT INJ _ INJ fiT _ INJ AZNTfl INJ TIRE PO C$T TIN

IO.O0 10 14 341 IEMi.85 17.24 530.17 134.73 112.82 10 31 9 386.9

90.00 12 L_ sm 5835.31 28.21 279.08 157.$8 101.13 14 8 58 5255.5

100.00 10 58 40 844.85 14.84 518.50 133.50 118.35 11 12 44 244.8

100.00 14 28 5 $452.78 L_.D2 251.48 138.20 97.49 15 58 55 4852.8

llO.O0 11 9 34 810.29 10.15 515.21) 130.89 122.82 11 25 8 210.5

110.00 18 38 IMI 5059.87 34.18 222.08 138.85 10.70 17 57 56 &459.9

DIFFERENTIAL COIIIUECTICI48 MID-COURSE EXECUTION ACCURACY

-.8001TRA .9140 TC5-7.5852 BAU 1.1298 SGT 5174.7 _ 544.5 SG3 185.2

NDE .f152 RRA -.14L_ RC5 .4415 FAU .05528 RRT -._X)5 I_F -.7018 RTF .9176

FDE .081_ FItA .8794 FCS-2.SL_D9 RIP 19588 Sr,,B 5205.$ 123 .OT7S fl13 -.9181

BOE .2859 BRA .7084 BC5 7.5971F$1P -818 SG1 5188.8 SG2 597.5 THA I75.76

INC .5092 Vl 29.724

APO 148.97 V2 34.913

ETC 283.55 CLP-187.78

RAP 262.45 ECC 1.1880

ZNJ 2 LAT INJ 2 LONG

20.18 322.74

27.48 270.65

18.07 311.58

29.78 242.75

14.40 508.77

35.90 212.82

ORBIT DETERNINATION ACCURACY

57 545.3 _ 374.1SS 246.0

CRT -.7755 CR5 -.0998 C$T -.5515

LSA 635.5 NSA 500.8 SSA 47.8

EL1 827.1 EL2 204.6 ALF 148.11

LAUHC_ DATE SEP Ee 197D

HELIOCENTRIC CONIC

RL 149.91 LAL -.00

RP 108.58 LAP .27

RC 181.784 GL -2.29

PLANETCX:ENTRIC CONIC

C$ 11,712 VHL 5.434

LNCH AZNTH LNCH TIM(

IO.OO 9 43 L_

tO.DO 15 50 23

100.O0 tO 40 35

100.00 15 15 51

110.00 11 3 52

110.00 17 8 3

FLIGHT TIN( ITO.OO ARRIVAL DATE MAR 17 1_71

DISTANCE 500.927

LOL 4.48 VL 28,$05 GAL -.42 AZL 90.29 HCA 247.58 SNA 125.02 ECC .21888 INC .2854 Vl 28.724

LOP 251.84 VP 58.956 GAP 10.71 AZP 89.89 TAL 181.48 TAP 68.87 RCA 98.12 APO 14R.92 V2 54.901

GP 18.05 ZAL 84.97 ZAP 158.75 ET$ 55.58 ZAE 127.14 ST[ 168.)5 ZAC 120.78 ETC 284.19 CLP-188.59

DLA -25.55 RAL 280.51 RAD 8587.4 VEL 11,94D PTH 2.01 _4P 7.148 DPh -5.72 RAP 2S4.58 ECC 1.1941

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONre

1148.38 12.72 559.88 137.28 118.51 10 2 30 548.4 18.08 532.78

51MIT.O9 27.72 288.51 141.70 96.D4 19 9 10 5087.1 28.27 299.88

1HiS.G4 10.14 525.59 138.5_ 117.99 10 58 58 585._ 14.60 518.51

5347.0_ 29.71 245.89 141.11 _5.48 18 44 58 4747.1 29.87 234.88

8_0.58 7.18 517.58 134.08 125.51 11 18 45 290.8 11.52 311.£0

4992.R0 34.11 218.85 142.01 87.80 18 32 18 4592.9 33.40 207.68

DIFFERENTIAL CORRECTIOI4$

TD( -.0885 TRA .8829 TC5-7.2178 BAU 1.1397

RDE .t158 RRA -.1559 RC3 .4107 FAU .D5128

FDE .1278 FRA .7518 FC5-2.2_8 B_MP 18885

B0t[ .ffSO MA .8_85 BC5 7.2292 FSP -598

MID-COUP8( EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

_M;T 521f.2 _ 557.9 $83 180.4 ST 521.9 SIR 387.0 $8 284.2

RRT -.8793 RIIF -.8742 RTF .9177 CRT -.4255 CRS -.2405 CST -.7606

SrdS 9248.9 R23 .0_58 R15 -.9180 LSA 587.0 t4$A 578.5 $8A 42.4

$81 5252.0 _ 594.3 THA 175.98 ELi 556.7 EL2 511.8 ALF 155.17

LAUNCH DATE SEP 28 1970 FLIGHT TIME 172.00

WlEL IOCENTR I C CONIC

RL 148.91 LAL -.IX)

NP 101.81 LAP .08

RC 183.115 ;L -.68

PLAMETOCENTR I C CONIC

C3 12.f_ W4L 5._

LNCH AZNTH LNCH TIME

• 0.00 9 28 29

90.00 14 19 I

IOO.O0 10 L_ 17

loo.O0 15 55 56

11O.OO 11 0 23

110.00 17 41 _0

ARRIVAL DATE MAR 19 1971

DISTANCE 508.11_i

LOL 4.48 VL L_!.252 reAL .O5 AZL RO.OI HCA 250.58 Sl4A li_._ ECC .22155 INC .0888 Vl 29.724

LOP 255.D1 VP 38.910 GAP 10.99 AZP 8t.87 TAL 179.62 TAP _0.58 RCA 95.55 APO 149.91 VZ 34.890

reP 17.27 zAL 81.53 ZAP 159.85 ETS 54.51ZA[ 127.25 ET[ 166.89 ZAC lZO.D8 ETC 264.85 CLP-189.41

DLA -25.47 RAL 284.12 RAD 8587.5 V_L 11.562 PTM 2.D2 VHP 7.287 DPA -8.71 RAP L_6.74

L-I TINS INJ L.AT |NJ LONG lNJ RT ASC INJ /_eWTH INJ TIME PO CST TIN INJ 2 LAT

1285.64 9.18 _t8.81 140.55 118.90 9 47 52 685,7 12.75

5897._ 28.L_ 2_$.15 145.5_ 92.43 15 49 15 4987.5 28.28

1D4_.79 7.72 3_O.ll 159.54 118.97 SO 47 O 482.9 11.52

5285.59 29.99 2_7.81 145.61 90.27 17 25 41 4665.4 29.61

945.31 4.33 521.52 137.4e 125.94 11 18 28 385.3 8.76

4955.84 55.88 2t2.57 145.41 84.98 19 5 58 4335.8 32.79

DIFFERENTIAL COlU_CTICIVll

TO( .0135 TRA I.OIH TC5-7.OOO4 BAU 1.1521

RD( .£1£$ RRA -.1899 RC5 .5819 FALl .02952

FDE .1ill I_A .7_ FCS-£.OTgO B_P 16822

ROE .2281BI_A 1,0948 BC3 7.0108 FSP -578

RID-CO_W[ EXECUTION ACCURACY

SGT 5277.7 _ 532.7 SG5 177.0

RRT -,851K) _ -,6490 RTF .9172

SGB 5504.5 R25 .0545 R13 -.9175

_81 528_.4 8re2 599.8 THA 178,17

(CC 1.Z023

INJ 2 LONre

559.80

252.59

524.27

228.82

515.23

203.30

ORBIT DETERMINATION ACCURACY

ST 613.9 SIR 558.8 SS 330.6

CRT -.0301 CRS -.5681 CST -.9098

LSA 686.8 MSA 576.8 SSA 37.4

EL1 614.1 EL2 558.9 ALF 178.47
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH DATE $EP 28 1970 FLIGHT TIN[ 174.00 ARRIVAL DATE MAR 21 1971

HELIOCENTRIC CONIC OISTANCE 511.821

RL 149.91 LAL -.DO LOL 4.4G VL 26.202 GAL .54 AZL 89,89 HCA 253.75 SMA 122.42 ECC .ZZ4G9 ;NC .1084 Vl Z9.7Z4

Re 108.95 LAP -.11 LOP 259.19 YP $6,84_1 GAP 11.29 AZP 90.03 TAL 178.14 TAP 71.87 RCA 94.92 APO 149.93 V2 34.880

RC 165.932 GL .90 GP 18.56 ZAL 78.14 ZAP 160.84 ET$ 55.40 ZAE 127.34 (TE 167.39 ZAC 119.41 (TC 285.50 CLP-170.25

PLANETOCENTRIC CONIC

C3 1_.929 VHL 3.596 DLA -21.65 RAL 267.60 RAD 9597.5 VEL 11.589 PTH 2.03 VHP 7.436 DPA -7.58 RAP 288.98 ECC 1.21Z8

LN(H AZNTH LN(H TIM( L-I TIN[ [NJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ T|M( PO CST TIN INJ Z LAT XNJ 2 LONG

I)0.00 9 15 17 1365.12 9.08 352,34 143,t5 117o71 9 38 12 785.1 9.75 345.58

90.00 14 54 51 5509.41 26.51 255.59 149.29 89.58 16 28 40 4909.4 27.96 246.91

100.00 10 21 45 1151.28 4.77 535.91 142.93 119.54 10 40 54 551.3 8.87 329.29

100.00 19 31 18 5198.51 29.81 232.04 149._2 87.94 17 57 55 4598.5 29.17 223.90

110.00 10 59 25 1039.23 1.93 325.23 140.97 124.15 11 15 41 430.2 6.10 319.00

110.00 18 11 4 4888.30 53.50 208.57 148.85 82.75 18 52 30 4288.3 $Z.13 199.80

DIFFERENTIAL CORRECTIONS N[O-COUR$( (X(CUTION ACCURACY ORBIT DETERMZNATION ACCURACY

TOE .2178 TRA 1.2114,7 TC5-8.7152 BAU 1.1922 $GT 5319.0 8GR 528.6 383 171.? ST 760.3 8R 355.9 S8 363.3

ROE ._154 RRA -.1820 RC3 .5522 FAU .02774 I_T -.8372 RRF -.(k_51RTF .9192 CRT .2075 CRS -.4272 CST -.9976

FOE .2308 FRA .8309 FC5-1.8579 BSP 16882 STAS 5345.2 R23 .0467 R13 -.9194 L3A 844.1NSA 350.8 3SA 32.8

BO( .3083 BRA 1.2975 BC5 8.7244 FSP -589 381 5329.7 8G2 406.9 THA 176.36 ELI 784.8 EL2 346.1 ALF 6.99

LAUNCH DATE SEP 28 1970 FLIGHT TIN[ 176.00 ARRIVAL DATE NAR 23 1971

HELIOCENTRIC CONIC

RL 149.91 LAL -.00

RP 100.40 LAP -.29

RC 197.985 GL 2.12

PLAN[TOCENTRIC CONIC

C3 13.713 VHL 3.T09

LI_H AZNTH LN(H TillS"

90.00 9 7 52

!)0.00 15 29 7

100,00 10 19 51

108,00 17 3 9

110,00 10 5? 33

110.00 18 _J 58

DIFFERENTIAL CGiII_CTION8

TDE .38t9 TMA 1.41184 TC5-9.3892 8AU 1.1723

ROE .21e4 RRA -,1953 RC5 .32£9 FAU .02_1

FD2 .2758 FRA .9787 FC5-1.4441 88P 17159

BO( .4238 B4EA 1.5112 BC5 6.3944 FSP -558

DISTANCE 517.428

LOL 4.46 VL 28.153 GAL 1.04 AZL 88.70 H(A 256.90 SNA 122.13 [CC .22811 INC .3005 Vl 29.724

LOP 281.38 VP 34.819 GAP 11.59 AZP 90.07 TAL 176.46 TAP 73.56 RCA 94.27 APO 149.99 v2 34.889

GP 15.92 ZAL 74.82 ZAP 181.78 ET3 58.88 ZAJ[ 127.42 ETE 187.85 ZAC 118.80 ETC 288.18 CLP-171.03

DLA -19.90 RAL _10.94 RAO 9587.5 VI[L 11.623 PTH 2.04 VHP 7.599 DPA -8.38 RAP 271.22 ECC 1.2257

L-I TIN( |NJ LAT |NJ L_ |NJ RT AS(: [NJ AZNTH |NJ T|14_ PO CST TIM |NJ 2 LAT INJ 2 LONG

1454.43 3.23 357._4 147.13 118.15 9 32 8 854.4 8.97 350.86

5445.88 28.19 250.90 152.92 87.25 16 59 53 4845.? 27.51 242.30

1252.85 2.02 340.40 146.46 119.63 10 37 4 932.8 5.97 533.64

5142.50 29.58 226.50 152.82 85.49 18 28 51 4542.5 28.84 219.82

1104.27 -.97 328.78 144.59 124.17 11 15 58 504.3 5.5Z 322.57

4845.85 33.09 205.32 152.33 80.87 19 59 20 4243.8 31.47 198.47

MID-COURSE (XI[CUT|(_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5383.5 S4R 524.1 SG3 167,2 ST 939.5 SR 351.5 S8 399.8

RRT -.8118 RRF -.8021 RTF .9206 CRT .3558 CRS -.4772 C$T -.9877

Sr_ 5309.0 R23 .0393 R13 -.9208 LSA 1028.8 NSA 328.7 SSA 29.2

$81 5373.3 $GZ 411.8 THA J78.53 ELI 948.9 EL2 325.3 ALF 8.60

LAUNCH DATE $(P 28 1970

HELIOCENTRIC CONIC

RL 149.91 LAL -.00

RP 108.71 LAP -.48

RC 170.015 EL 3.32

PLAN[TOCENTRIC CONIC

C3 14.880 _'IL 3.829

LNCH AZNTH LN(H TIN[

90.00 9 2 _9

9O.0O 18 0 2

100.00 10 12 59

100.00 17 3t 15

110.00 10 57 30

110.00 18 4 12

FLIGHT TIN[ 178.00 ARRIVAL DATE MAR 25 1971

DISTANCE 5Z3.004

LOt. 4.46 VL 28.104 GAL 1.57 AZL 89.51 HCA 280.07 8MA 121.85 ECC .23184 INC .4888 Vl 29.724

LOP 284.55 VP 38,778 GAP 11.91 AZP 90.08 TAL |74.?8 TAP 74.85 RCA 95.60 APO 150.09 V| 54.859

GP 15.34 ZAL 71.59 ZAP 182.$9,ET5 58,15 ZAE 127.49 ETE 198.28 ZAC 118.22 ETC 289.81 CLP-171.85

DLA -18.22 RAL 294.14 RAD 8587.8 VEL 11.864 PTH 2.05 VHP 7.773 OPA -9.03 RAP 273.51 ECC 1.2413

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIM ZNJ 2 LAT ZNJ Z LONG

1558.95 .58 1.97 150.74 118.31 9 28 8 937.0 4.38 335.35

5392.91 27.98 247.03 159.59 85.33 17 29 55 4?92.8 27.02 Z38.49

1309.51 -.58 544.60 150.08 119.89 10 54 48 709.5 5.40 338.08

5085.28 29.28 225.02 159.44 85.98 18 57 10 4495.3 28.09 218.41

1169.98 -3.48 332.21 148.28 124.03 11 17 O 570.0 1.01 328.01

4807.58 32.88 202.58 155.95 79.30 20 24 20 4207.9 30.84 195.83

DIFFERENTIAL CORRECTION8 MZD-COUllSl[ EXECUTION ACCURACY

TO( .5122 TRA 1.7225 TC3-8.0205 BAU 1.1814 SGT 5404.4 8AM 519.3 SG3 162.7

ROE .2228 RRA -.L_MT R¢3 .2939 FAU .02439 RRT -.51Hb7 RRF -.5798 RTF .9221

FDE .3175 FRA .9211 FC3-1.4402 8SP 17328 $GB 5429.2 R23 .0328 R15 -.9225

BOE .5584 MA 1.7351 BC5 8.0277 FSP -549 SG1 5413.3 $GZ 418.0 THA 176.70

LAUNCH DATE 8EP 28 1970 FLIGHT TIME 180.00

HI[LIOCENTRIC CON|C DISTANCE 528.545

RL 149.91LAL -.00 LOt. 4.46 VL 28,058 GAL 2.12 AZL 89.33 HCA 293.24 GMA

RP 101.74 LAP -.84 LOP 287.70 VP 34,733 GAP 19.25 AZP 90.08 TAL 173.09 TAP

RC 172.049 _t. 4.39 GP 14.82 ZAL 88.47 ZAP 183.48 ET8 59.82 ZAE 127.55 ETE

PLAN(TOCENTR|C CONIC

C3 15.785 V14L 3.9?3 DLA -18.82 RAL L_JT.tO RAD 8587.8 VI[L 11.712 PTH 2.06 VHp

LNCH AZNTH LNCH TIN( L-| TIM( INJ LAT

90.00 8 58 40 1814.51 -1.83

• D.OO 18 28 15 5548.t5 27.67

100,00 10 10 H INt.39 -3.05

100.00 17 58 0 5055.$9 28.g4

110.00 10 58 3 1238.73 -5.1)0

110.00 19 20 2 4777.O1_ 51.t5

DIFFEI_NTIAL COItlW(TIOHS

TO( .99841 119A 1.1489 TC3-5.8500 BAU 1.1936

.tRill lUlA -.L_I4 tiC3 .t474 FAU .08298

FiDE .39£3 FRA .INIO3 FC5-1._04 BM _ 17_0

BOE .9_55 IRA 1.9810 BC3 5.8583 FSP -542

ORBIT DETERNINATION ACCUWACY

ST 1126.8 SR 347.4 S8 453.5

CRT .4448 CRS -.5192 CST -.9947

LGA 1217.3 MSA 508.5 SSA 28.3

EL1 1138.0 ELI 308.1 ALF 8.43

ARRIVAL DATE MAR 27 1971

121.57 ECC .25590 INC .6894 V1 29.?24

76.55 RCA 92.89 APO 150.24 V2 34.850

1_8._4 ZAC 117.88 ETC 267.48 CLP-172.82

7.959 DPA -9.62 RAP 275.83 ECC 1.2598

INJ LONG INJ RT ASC INJ AZMTH |NJ TIM( PO CST T|N INJ 2 LAT )NJ 2 LONG

8.L_9 154.43 118._8 9 _5 34 1014.5 1.87 359.88

248.8_ 160.28 83.74 17 57 _3 4748.2 28.52 255.34

348.91 158.81 119.75 10 33 38 782.4 .93 342.08

2_.11 160.08 82.19 19 23 15 4455.8 27.58 213.58

335.56 151.03 123.73 11 18 37 633.7 -1.43 329.33

200.L_ 159.41 78.00 _0 47 39 4177.0 30.28 191.84

MID-COUR_M_ EXECUTION ACCURACY ORBIT DETERMINATION ACCUR_ACY

8GT 544_.4 SGR 514.7 SG3 158.1 ST 1299.7 SR 344.9 8S 459.8

RflT -.5778 RRF -.5598 RTF .9247 CRT .4990 CRS -.5381 CST -.9874

548B.8 RZ3 .0_70 RI3 -.9248 LSA 1589.7 NSA 288.0 SSA 23.9

SG1 5453.5 $G2 419.5 THA 176.86 EL1 1311.7 EL2 295.9 ALF 7.94
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 t970)

LAUNCM DATE S(P Z8 1970

H(L IO(ENTR|¢ CONIC

RL 14R.R1 LAL -.DO

RP 108.77 LAP -.85

RC 174.0(;0 GL 5.54

PLAN[TOCENTR I C CONIC

C5 17.107 VHL 4.15l

LNK_H AZNTH LNCH TIM(

90.00 • 55 59

90.00 16 54 9

106.00 10 9 7

1OO.OO 10 23 42

110.00 10 59 4

110.00 16 50 14

FLI;HT TIM( IOZ.DO

DiSTAN(( 534.052

LOL 4.46 VL 26.009 ;AL 2.70 AZL 89.15 t_A 266.41 SNA

LOP 270.86 VP SQ.19D GAP IZ.RD AZP t0.05 TAL 171.40 TAP

GP 14.34 ZAL 15.41 ZAP 164.25 ITS 61.70 ZAE 12T.61 ETE

ARRIVAL OAT( NAR Z9 1R71

121.29 ECC .24035 IN( .R495 Vl Z9.TZd

77.81 RCA R2.14 APO 150.44 V2 54.841

168.98 ZkC 117.15 ETC 248.11 CLP-173.40

DLA -15.11 RAL 500.11 RAD Q517.T V[L 11.7E8 PTH 2.08 VNP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

1M0.10 -4.29 10.41 158.19 118.02 9 24 7

5511.54 27.37 241.16 163.94 62.44 10 ZZ 40

1451.21 -5.40 $52.46 157.50 119.45 10 53 19

5011.55 26._ Z19.71 163.73 80.SHS 19 47 24

1L_95.78 -8.24 $_J.65 155.84 123.29 11 20 40

4751.75 51.08 198.41 163.00 76.95 21 9 26

NID-COUR_M[ EIECUTION ACCURACY

SGT 547Z.3 _ SO0.1 _3 153.9

RC3 .2377 FAU .02120 RRT -.5S64J _ -.5361 RTF .9254

FC3-1.0728 BSP 17632 $GiS 5495.6 RD .0L_5 R13 -.9255

BC5 5.2279 FSP -521 SG1 5479.7 _ 421.6 THA 177.02

DIFFERENTIAL CORRECTIONS

TDE .82£4 TRA 2.Lq3E3 TC3-5.2225 BAU 1.1958

ROE .2343 ItRA --23SS

FDE .5936 FRA 1.0075

BO( .8551 BRA 2.9148

8.153 DPA -10.12 RAP 278.17 ECC 1.2815

PO C3T TIN INJ 2 LAT |NJ Z LONG

1086.2 -.51 3.TT

4Tll.3 26.04 252.75

852.2 -1.43 345.91

4422.5 27.07 211.25

695.8 -3.RD 332.57

4151.7 2g. TI 189.84

ORBIT DETERMINATION ACCURACY

ST 1487.7 SIR 340.0 $S 491.4

CRT .5393 ORS -.5603 CST -.9986

LSA 1577.7 NSA 284.1 SSA 22.0

EL1 141;9.4 EL2 284.1ALF 7.29

LAUNCH DATE SIP 28 1970 FLIGHT TIN[ 104.00 ARRIVAL DATE MAR 31 1971

MELIG(ENTR1C CONIC DISTANCE 559.517

RL 149.91 LAL -.IX) LOL 4.46 VL 25._ GAL 3._D AZL M.97 HCA 281;.57 SMA 121.02 ECC .24515 INK: 1.0283

NP 104.71; LAP -1.03 LOP 274.03 VP 56.M1; GAP 12.1;7 AZP 90.01 TAL 169.72 TAP 71;.21; RCA 91.55 APO 150.69

RC 176.055 GL 6.11; GP 13.90 ZAL 8P.51; ZAP 164.1;5 ET$ 63.01 ZAI[ 127.66 ETE 169.21; ZAC 116.65 ETC 268.76

PLAMET_ENTR IC CON|C

¢3 18.1;49 VI_ 4.318 DLA -13.68 RAL 302.67 RN) 8587.8 VI[L 11.833 PTH 2.10 VHP 8.572 DPA -10.53 RAP 280.53

LN(H AZNTN LNCN TIME L-I TIME 1NJ LAT INJ LONG INJ RT ARC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT

90.OO I 54 10 1759.1;7 -8.53 14.M 181.99 117.61 1; 23 29 1158.7 -2.71;

90.OO 17 18 1 5281.04 s'7.08 P58.N 167.83 81.39 18 46 P 4681.0 25.61

tOO.IX) 10 8 11; 1519.43 -7.83 338.20 161.40 118.99 10 33 39 1;19.4 -3.71

IOO.O0 ll 46 33 4993.51 PJ.31 217.76 167.40 71,98 _0 1; 48 451;5.5 26.64

110.00 11 0 25 1351._,7 -10.48 342.10 159.SB 122.72 11 23 1 756.3 -6.01;

110.00 tO IO 14 4731.44 51.S8 194.92 114.61 78.1 p 21 21; 48 4151.4 Z9.33

D I FFENENT I AL

TD( .1;1141

leO( .£416

FDE .4£1;7

ROE 1.0153

CCNUtCTIGN8 NID-COUIRR[ EXECUTION ACCURACY

TItA 2.4616 TC3-4.6054 OAU 1.1992 SGT 5498.7 m 501.4 SG3 141;.7

IRA -.24ill IIC3 .2106 FAU .01SNS1 RRT -.S_163 W -.5158 RTF .1;270

IRA I.OSOI FC3 -.6105 nip 17719 SGB 5521.5 R_ .0165 R15 -.1;271

6RA 2.4742 !1(13 4.1;101 FSP -507 SG1 5505.3 SG2 4L_.7 THA 177.18

Vl 29.724

VZ 34.933

CLP-174.18

[CC 1.30419

INJ 2 LONG

7.71

230.63

341;.1;1

Z09.$G

335.75

188.42

OR01T DETERNINATION ACCURACY

ST 1658.5 _ 331.4 $S 517.O

CRT .5868 CR3 -.5711; CST -.9991

LSA 1746.0 NSA 275.3 S3A 20.4

EL1 1667.8 (L2 275.3 ALF 6.75

LAUNCH OAT( SIP 28 1970 FLI&HT TIM( 186.00 ARRIVAL DATE APR 2 1971

H(LIO(ENTRIC CONIC DISTANCE 544.953

RL 149.91 LAL -.DO LOL 4.46 VL 25.1;15 GAL 5,95 AZL 88.71; NCA ZTZ.T4 5NA 12D.75 [CC .25042 IN( 1.2069 Vl 29.724

RP 104.82 LAP -1.21 LOP 277.20 VP 36.601; GAP 13.57 AZP 89.1;4 TAL 166.04 TAP 60.70 RCA 1;0.52 APO 150.9R VZ 34.R23

RC 179.034 GL 6.92 GP 13.50 ZAL 51;.85 ZAP 165.61 (T3 14.16 ZAE 127.70 ET[ 161;.58 ZAC 116.16 ETC 269.41CLP-lY4.RR

PLAN[TO(ENTRIC CONIC

¢$ 20.45R VHL 4.521DLA -12.55 RAL 305.41; RAiD 6567.6 V[L 11.901; PTH Z.12 VHP 6.602 DPA -1D.87 RAP 282.R1ECC 1.3314

LNCH AZMTH LhK:H TIME L-X TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

DO.DO 8 33 1 1829.42 -6.65 16.23 185.84 117.07 9 25 26 1226.4 -4.1;6 11.50

90.00 17 40 3 5251.70 21.82 237.26 171.32 80.56 19 7 40 4656.T 25.24 29R.95

100.00 10 8 5 1584.58 -1;.76 351;.1;5 115.|5 118.40 1D 34 27 984.4 -5.89 353.20

100.00 1i 7 43 41;73.1;8 26.05 218.L_ 171.07 71;.21 20 50 57 4574.0 26.27 207.84

110.OO 11 2 2 1415.52 -12.63 345.31 163.§4 122.05 11 25 57 815.3 -8.31 538.89

110.OO L_0 30 14 4715.80 31.30 11;5.77 t_D.t$ 75.41; 21 48 50 4115.8 29.99 187.33

DIFFERENTIAL CORRECTIONS MID-COURSI[ EXECUTION ACCURACY ORB IT DETERI41NATION ACCORACY

TO( 1.1396 TRA 2.7194 TC5-4.4161; 8AU 1.2088 S6T 5523.0 Vdl 494.5 SG5 145.2 ST 171;4.6 SiR 334.2 SS 533.7

ROE .R51E RRA -.2408 RC3 .1875 FAU .01839 liT -.51_1 2RF -.4963 RTF .1;291; CRT .5865 CR$ -.5893 CST -.9993

FD( .4574 FRA l.OIMlO FC5 -.7799 BSP 18141 _ 5545.1 1_3 .0151 R15 -.1;300 LSA 1882.T MSA 269.1 3SA 19.1

ROE 1.1670 BRA 2.7311; BC3 4.4251; FSP -50(, SG1 5528.8 _ 4_.1; THA 177.54 EL1 1905.6 EL2 269.0 ALF 6.37

LAUNCH DATE SEP 29 1970 FLIGHT TIN[ 166.00 ARRIVAL DATE APR 4 1R71

I'IELI(XENTRIC CONIC DI$TAN(E 550.209

NL 149.91LAL -.00 LOL 4.46 VL 25.84_1; GAL 4.e0 AZL 88.61HCA 275.90 St4A 120.49 ECC .25616 IN( 1.5863 Vl 29.724

tip 10R.84 LAP -1.38 LOP 21K).31 VP _4.570 GAP 15.79 AZP 89.86 TAL 166.37 TAP 82.27 RCA 89.63 APO 151.36 V2 34.818

RC 180.00_ _L 7.56 GP 13.13 ZAL 57.25 ZAP 1_.10 ETS 68.78 ZAE 127.75 [TE 161;.95 ZA( 115.69 [T( 270.05 CLP-175.73

PLANETG_ENTRIC CONIC

C3 _.507 WtL 4.744 DLA -11.08 RAL _07.1;7 RAD 8587.1; VI[L 11.99S PTH 2.14 VHP 8.841; DPA -11.15 RAP 285.29 ECC 1.3704

LN(H AZNTH LN(H TI_ L-I TIME INJ LAT |NJ LON_ 1NJ RT ASC INJ AZNTH INJ TIME PC) C$T TIN INJ Z LAT INJ 2 LONG

IK).OO 8 52 24 1891.1;3 -10.$4 21.99 110.72 118,31; 1; 23 56 121;1.8 -7.03 15.19

90.00 19 0 _ 5237.71; _._0 235.91 175.01 71;.1;2 11; 27 46 4657.8 24.94 227.G4

1OO.00 10 8 11 1147.54 -11.77 3,44 11;1;.14 117.68 10 35 36 1047.3 -7.97 356.71

1OO.OO 19 27 p9 4957.46 27.63 215.04 174.75 70._1_ ZO 50 O 4557.5 25.96 206.73

110.OO 11 3 SO 1473.07 -14.?0 340.52 167.44 121._2 11 28 25 875.1 -10.45 341.99

110.00 tO 40 13 4704.52 51.10 194.95 I73.87 75.04 22 6 37 4104.5 28.73 196.55

DIFFERENTIAL C_IIIII[CTION6 MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TD( 1.3£47 TRA 3.017_ TC3-3.9916 BAU 1.2021 $GT 5540.1 _ 485.7 SG5 141.6 ST 11;52.7 SR 529.8 38 559.1

.251_ ImA -.274£ RC3 .1617 FAU .011414 RRT -.4950 RRF -.4743 RTF -1;512 CRT .6037 CRS -.6023 CST -.9994

FOE .4959 FNA 1.1370 FC3 -.8399 B_IP 171;20 _ 5561.3 R_$ .01_3 R15 -.1;$12 LSA 2041.0 NSA 261.7 SSA 18.0

BID( 1.3499 BRA $.0L_14 BC3 5.9951FSP -481 SGl 5545.3 $G_ 421.6 THA 177.50 EL1 1963.0 EL2 261.5 ALF 5.93
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL .% 1970_

LAUNCH DATE $EP 28 197D FLIGHT TIME 190.00 ARRIVAL DATE APR 6 1971

MELIO(ENTRIC CC)_IC

RL 149.91 LAL -.DO

RP 108.88 LAP -1.55

RC 181.854 GL 8.11

PLAI_TOCENTR|C CONIC

C$ 24.894 VHL 4.989

LN(H AZMTH LN(H TIM(

90,00 8 82 12

90,00 18 19 22

100,00 10 8 38

1DO.DO 19 45 36

110.00 11 S 47

110,00 21 4 17

DISTANCE 855,804

LOt. 4.46 VL 25.824 GAL 5.30 AZL 88.43 HCA 279.D6 SMA 120.24 ECC .Z6244 INC 1.5677 Vl Z9.724

LO_ 248.52 VP 58.532 GAP 14.23 AZP 89.75 TAL 164.71 TAP 83.77 RCA 88.68 APO 151.80 V2 34.81Z

GP 12.80 ZAL 54.79 ZkP 18G.74 ET8 71.83 ZAE 127.75 ETE 170.09 ZAC 115.21ETC 270.69 CLP-176.§l

DLA -9.90 RAL 310.32 RAD 8588.0 TEL 12.094 PTH 2.16 VNP 9.115 DPA -11.31 RAP 287.68 ECC 1.4097

L-I TIM( INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

1885.12 -12.55 25.68 173.62 115.59 9 24 47 1355.1 -9.DO 16.60

5223.77 26.43 234.93 178.70 79.45 19 46 28 4823.8 24.71 228.88

1708.47 -13.68 6.97 173.05 116.84 10 37 7 1108.5 -9.9T .15

4945.85 27.87 214.20 178.43 78.21 21 8 2 4345.7 25.76 205.91

1529.56 -16.68 351.72 171.36 120.29 11 51 18 929.6 -1Z.52 345.08

4697.33 30.97 194.43 177.52 74.76 22 23 15 4097.3 28.57 186.05

C_BIT DETERMINATION ACCURACY

ST 2081.0 SR 328.6 88 578.9

ERT .8175 CRS -.8151CST -.9995

LSA 2188.8 NSA 255.8 SSA 17.0

EL1 2090.9 EL2 255.6 ALF 5.82

DIFFERENTIAL CQRRECT[ON8

TD( 1,5017 TRA 3.5161 TC3-3.6088 BAU 1.2003

ROE .2707 RRA -.6869 RC3 .1898 FAU .01521

FOE ,5287 FRA 1.1107 FC3 -.8288 BSP 18010

ROE 1,5240 MA 3.5294 BC3 3.e085 FSP -469

MID-COURSE EXECUTION ACCURACY

SGT 5554.3 8GR 476.6 $83 137.7

RRT -.4735 RRF -.4834 RTF .9355

5574.7 fl23 .0100 fl13 -.9336

SG1 5558.9 SG2 419.4 TNA 177.66

LA_H DATE $EP 28 1970 FLIGHT TI_ 192.00 ARRIVAL DATE APR 8 1971

_L|OCENTRIC CONIC

RL 149.91LAL -.00

RP 108.87 LAP -1.71

RC 188.991 GL 6,58

PLAM[TOCENTIRIC C(_IIC

C3 27.845 VHL 5.258

LN_H AZNTH LNCH TIME

90.00 8 52 19

90,00 18 $8 55

100,00 IO 8 L_

loo. O0 ZO 2 31

llO,O0 11 7 50

110,00 21 to _$

DISTANCE $60,840

LOL 4.46 VL 25.780 GAL 6.03 AZL 88.25 HCA 282.22 SMA 119.89 ECC .28931 INC

LOP 288.88 VP 36.495 GAP 14.71 AZP 8t.63 TAL 183.06 TAP 85.28 RCA 87.68 APO

GP 16.48 ZAL 52.48 ZAP 187.22 ET$ 74.77 ZAE 127.76 ETE 170.32 ZAC 114.74 ETC

1.7524 Vl 29.724

152.31 V2 34.806

271.32 CLP-177.29

DLA -8.82 RAt. 312.53 RAD 8568.1 VEL 12.207 PTH 2.19 VHp 9.403 DPA -11.43 RAP 290.07 ECC 1.4550

L-I TIM( INJ LAT INJ L_ |NJ RT A8¢ [NJ AZNTH [NJ T_M[ PO CST TIN INJ 2 LAT INJ 2 I,_G

Z018.48 -14.32 29.51 177.54 114.69 9 25 56 1416.5 -10.87 22.33

5214.33 28.31 234.28 182.39 79.14 20 3 47 4614.3 Z4.55 226.04

1767.91 -15.48 10.47 178.97 115.90 10 38 50 1187.9 -11.87 3.54

4988.13 27.58 213.68 186.10 77.95 21 24 49 4338.1 25.62 205.40

1584.85 -19.53 554.21 175.31 119.25 11 34 15 984.9 -14.49 348.13

4893.98 30.91 194.19 181.17 74.82 22 38 47 4094.0 28.49 185.82

ORBIT DETERMINATION ACCURACY

ST 2194.7 SR 323.4 S8 592.7

CRT .6297 CR8 -.6233 CRT -.9996

LSA 2282.5 NRA 250.4 SSA 16.1

ELI 2204.3 EL2 25D.J ALF 5.37

DIFFERENTIAL CORI_CTiON8

TOE 1.4181 111A $.8L_7 TC3-3.2349 BAU 1.1984

ROE .28£7 RRA -.2947 RC3 -1194 FAU .01385

FDE .5585 FRA 1.2_49 FC5 -.4337 8SP 18110

ROE 1,7098 MA 5.8418 BC5 3.2371 FSP -457

NID-COUItR[ EXECUTION ACCURACY

_T 5843.9 SGR 4¢M.8 SG5 133.9

RRT -.4512 RtRF -.4810 RTF .9362

8r_ 5583.5 R23 .0081 R13 -.9382

881 5597.8 $82 418.1 THA 177.82

LAUNCH DATE 8EP 28 16?0 FLIGHT TIME 194.00 ARRIVAL DATE APR ID IR?I

HELIOCENTRIC CONIC

RL 149.91 LAL -.00

RP 108.99 LAP -1.67

RC 185.815 GL 6.97

PLAN(TOCENTR|C CONIC

¢$ 30.815 VHL 5.551

LIq_H AZNTH LI_H TIRE

90.00 8 52 42

90.00 18 58 6

100,00 IO 1O 17

100.00 20 18 13

110.00 11 8 57

110.00 E1 38 2

DISTANCE 565.998

LOt. 4.46 VL 25.756 GAL 6.62 AZL 88.08 HCA 285.58 SMA 119.75 ECC .27684 IMC 1.9415 Vl 29.724

LOP 289.85 VP 36.458 GAP 15.25 AZP 89.48 TAL 161.45 TAP 86.81 RCA 86.60 APO 152.90 V2 54.801

GP 12.21 ZAL 50.27 ZAP 167.84 ET8 76.18 ZAE 127.76 ETE 170.54 ZAC 114,28 ETC 271.94 CLP-176.08

DLA -7.61 RAL 514.61 RAD 6888.2 VEL 12.336 PTH 2.22 VNP 9.715 DPA -11,49 RAP 292.46 ECC 1.5071

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CRT TIN INJ Z LAT INJ Z LONG

6076.07 -15.98 32.90 181.47 113.69 g 27 18 1478.1 -12.65 25.81

5209.08 28.24 233.89 188.06 78.96 20 19 55 4809.1 24.45 225.89

18£S.78 -17.|7 13.94 180.81 114.88 10 40 43 1225.8 -13.87 6.89

4934.57 27.51 213.41 185.77 77.82 21 40 27 4334.6 25.56 205.15

1859.99 -20.50 358.11 179.28 118.11 11 57 16 1059.0 -16.38 351.18

4694.13 50.92 194.20 184.81 74.85 22 55 17 4094.1 28.50 185.83

ORBIT DETERMINATION ACCUPRACY

ST 2295.S SR $20.1 $8 607.1

CRT .6411 CR8 -.8354 CST -.9998

LSA 2383.1 MSA 245.0 SSA 15.4

ELI 2804.G EL2 244.7 ALF 5.17

DIFFERENTIAL COItRECTION$

TDE 1.8707 TRA 5.9591 TCS-2.8894 BAU 1.1899

ROE; .2980 RItA --$082 RC$ .1009 FAU .01253

FOE -5857 FRA 1.2687 FC5 -.3521 81_P 18220

BIDE 1.8940 BRA 3.9709 BCS E.8882 FSP -447

MID-COURSE EXECUTION ACCURACY

8GT 5588.7 SGR 455.7 $83 180.1

RRT -.4176 RRF -.4097 RTF .9391

S_ 5567.5 Rt3 .0068 R13 -.9592

$G1 5572.1SG1 411.7 THA 177.98

LAUNCH DATE SEP 28 1970 FLIGHT Title 196.00 ARRIVAL DATE APR 12 1971

HELIOCENTRIC CONIC

RL 149.91 LAL -.00

RP 108.90 LAP -2.08

RC 197.719 GL 9.$0

PLAI_TO(ENTIIIC CONIC

C3 34.472 VHL S.$71

LNCH AZNTH LNCH TIM(

90.00 8 58 18

90.00 19 8 8

100.00 10 11

100.00 tO 51 45

110.00 11 11 8

110.00 21 41 51

DISTANCE 571.060

LOL 4.46 VL 25.895 GAL 7.65 AZL 87.86 HCA 288.54 SMA

LOP 293.01 VP 34.425 GAP 15.78 AZP 89.32 TAL 189.82 TAP

11.95 ZAL 48.21 ZAP 1M.O0 ETS 81.87 ZAE 127.75 ETE

119.51 ECC .28509 1NC 2.1560 Vl 29.724

88.$8 RCA 85.44 APO ISS.S8 VZ 34.797

170.74 ZAC 11S.82 ETC 272.55 CLP-178.88

OLA -6.88 RAL 516.$7 RAiD 6568.4 TEL 11.464 PTH 1.16 VHp 10.054 DPA -11.48 RAP 294.84 ECC 1.$673

L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

t133.97 -17.58 34.44 185.41 112.60 9 18 55 1534.0 -14.32 29.24

5£07.63 26.tl 253.79 186.71 78.92 10 34 55 4607.6 24.45 225.58

11181.16 -16.74 17.58 184.86 113.72 10 42 44 1282.2 -18.58 10.21

4684.14 27.51 215.41 189.42 77.85 11 55 0 4334.7 25.56 208.18

1891.00 -t1.97 1.33 183.14 116.87 11 40 18 1092.0 -18.18 SS4.23

4897.61 50.96 194.45 11_.48 74.77 23 6 48 4097.6 28.58 186.07

ORBIT DETERMINATION ACCURACY

ST 2382.5 SIR $16.8 S8 620.5

CRT .6520 CR8 -.6435 CST -.9996

LSA 2470.8 MRA 238.6 SSA 14.8

ELI 2891.5 ELZ 239.3 ALF 5.01

DIFFERENTIAL C(:Nf_CTION8

TO( E.04,37 TRA 4.3099 TCS-I.§605 BAU 1.1804

RID( .S104 RRA -.3143 RC3 .0144 FAU .01126

FD[ .lilt IrRk 1.5158 F(3 -.Z153 BV 18561

BO[ Z.0899 BRA 4.3174 BCS E.5619 FSP -438

NID-COURSE EXECUTION ACCURACY

BGT 58_8.8 8GR 445.9 SG3 126.5

RRT -.40R7 RRF -.3863 RTF .9423

8GB 5566.3 R23 o0051 RIS -,9424

SGI 5571.5 $G2 406.1 THA 178.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH DATE S(P 28 1970 FLIGHT TIH( lg•.DD ARRIVAL DATE

HELIOCENTRIC CONIC DI•TANCE 57•.01•

RL 149.91 LAL -.00 LO_ 4.4• VL 85.•5D GAb •.53 AZL •7.$8 HCA 2•1.70 •HA 11•.27 ECC .29417 INC Z.3381

lip 108.98 LAP -2.17 LOP 89•.17 VP 3•.3•1 GAP 1•.5• AZP •9.14 TAL 15•.84 TAP •9.94 RCA •4.19 APO 154.3•

RC 199.•10 GL 9.58 GP 11.71 ZAL 4•.27 ZAP 1••.Z• ET• •5.83 ZAI[ 127.71 ETE 170.94 ZAC 113.36 ETC 273.15

PLANIETOCENTR 1 ( CONIC

C3 58.994 VHL •.880 DLA -•.02 RAL 318.41 RAD •588.5 V[L 18.658 PTH 2:.30 VHP 10.483 DPA -11.41 RAP 2:97.20 ECC 1.9598

LNCH &ZNTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH 1NJ TIN[ PO C8T TIN |NJ 8 LAT INJ 2: LONG

90.00 9 54 5 8110.8• -1•.97 59.95 119.34 111.48 9 30 36 1510.3 -15.99 38.98

90.00 19 88 8 5L)Og.73 88.85 253.84 183.58 78.88 20 4• 58 4809.7 24.47 825.78

SO0.OO 10 18 34 1937.07 -80.21 2:0.80 108.81 115".50 10 44 52 1337.1 -18.R9 13.49

100.00 EQ 49 14 4938.18 87.58 213._S 185.08 T7.95 22 8 32 435•.2: 85.•8 205.40

110.00 11 14 17 1743.88 -23.53 4.54 187.22 115.54 11 43 81 1143.9 -19.90 357.='9

110.OO _ 1 1 4_D4.18 31.09 lg4.JG 1R.09 75.DP 23 19 85 4104.1 88.73 181.58

APR 14 19"/'1

Vl 2:9.784

VZ 34.793

CLP-179.99

DIFFERENTIAL C(_RI[CTION$ MID-COURSE (X[CUTIOi ACCURACT ORBIT DETERN|NATION ACCURACT

TD( 8.8640 TRA 4.G715 TC3--8.2539 BAU 1.1885 SGT 559|.S V_R 45t.2 84;5 122.9 ST 8457.7 SIR 515.3 •• •33.0

RD( .5281RRA -.51_6 RC5 .0615 FAU .D1006 IIRT -.57SIR I IF -.3613 RTF .1459 CRT .6829 CRS -.8359 CST -.9997

FDI[ .8427 FR& 1.3137 FC3 -.2J_50 BSP 1•531 _ 5578.2RL_ .0042 R13 -.945R LSA 2546.4 NSA 234.1SSA 14.0

aO_ 8.8974 NA 4._5 SC5 2.2550 F_ ° -429 SGI 5565.9 $G_ 599.5 THA 17•.32 EL1 2466.6 EL2 233.8 ALF 4.8T

LAUNCH DATE SlIP 88 1970

HELIOCENTRIC CONIC

RL 149.81LAL -.00

RP 101.83 LAP -2.31

RC 191.485 ft. 9.80

PLAN[TOC[NTN I C CONIC

C5 43.588 VHL •.QO2

LNCH AZNTH LNCH TIN(

gO.O0 8 55 O

RO.O0 19 34 52

100.00 10 13 55

100.00 tO 5O 41

110.00 11 1• tO

110.00 U 18 _J

FLIGHT TIN(ZOO.IX) ARRIVAL DATE APR 1• 1971

DISTANCE 580.845

LOL 4.48 VL 25.10g GAL 9.48 AZL 87.45 HCA 294.•5 St4A 119.04 ECC .30417 IN(: 8.5498 V1 89.784

LOP 2|)9.55 VP 5O.559 GAP 17.04 AZP 88.85 TAL 156.69 TAP 91.55 RCA •8.84 AR) 155.25 v8 34.790

GP 11.48 ZAL 44.48 ZAP 188.50 (T5 90.00 ZA[ 127.66 ETE 171.13 ZAC 112.80 ETC 273.74 (LP 179.49

DLA -5.84 RAL 38o.13 RAD 6588.7 VEL 121.843 PTH 2:.34 VHP 10.826 DPA -11.L_ RAP 29_.54 ECC 1.7173

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TINE PO CST TIN INJ 8 LAT |NJ 8 LONG

Zff_4.R7 -to.19 43.42 165.27 110.18 9 32 25 1845.0 -17.38 35.97

5218.06 28.58 234.31 119_._ 79.16 21 1 47 4615.1 84.39 21_,.09

1680.54 -25.57 2:4.18 192.75 111.21 10 47 5 1390.5 -1R.4R 19.75

4844.75 87.88 2:14.13 19¢1.18 78.18 28 81 6 4344.7 85.75 205.85

11_4.•1 -Z4.N 7.77 191.20 114.13 11 46 22 1194.• -81.51 .34

4713.42 51.25 185.tO 195.71 75.4D 83 31 9 4113.4 28.95 187.16

ORBIT D[T[RNINATION ACCURACY

5T 2582.3 M 50_.7 S• 845.7

CRT .8758 CR• -.(_48 CST -._J_T

LSA 2:612.0 NSA 28•.$ 55A 1•.4

EL1 2531.0 ELI 22:8.0 ALF 4.77

Olflrl]_HTl_ C_H_CTIGN8 NID-COURK EXECUTION ACCURACT

TO( 2.4M _ 5.N TC5-1.R745 BALI 1.1508 _T 5554.1 $_R 417.8 SG5 119.5

RD[ .3451RIA -.$£S1 RC5 .O588 FAU .0011G RRT -.3411RRF -.5341RTF .1493

FD[ .•717 FRA 1.4141 FC3 -.1761 B_P 18444 SG8 589t.•R_ .0055 R15 -._483

ROE 8.4985 BRA 5.0703 6C3 1.2751 FSP -4_0 SG1 55_1.D SGZ 311.7 THA 178.50

LAUNCH DATE $EP 2:8 1970 FLIGHT TIM( 2021.00 ARRIVAL DATE APR 18 1971

14[LIOCENTRIC CONIC DISTANCE 585.52:4

RL 149.91 LAL -.00 LOt. 4.46 VL 85.5•R GAL 10.50 AZL $T.t$ HCA 2:88.01 GHA 118.•2: (CC .31521 INC 8.7T18 Vl 89.784

RP 108.93 LAP -E.45 LOP 308.49 VP 3t.3218 GAP 17.7• AZP •6.70 TAL 155.18 TAP 83.80 RCA 81.3T APO 156.218 VE 34.799

RC 193.340 GL 9.97 GP 11.2:9 ZAL 42:.7• ZAP 188.65 ET• 94.46 ZAI[ 127.59 ETE 171.31 ZAC 112.45 (TC 874.31 CLP 178.84

PLAN[TOCEHTRIC CONIC

C$ 49.857 VHL 7.010 DLA -4.58 RAL 3211.74 RAD 6588.• V_L 15.0621 PTH E.38 VHP 11.289 DPA -11.12 RAP 301.89 ECC 1.8109

LNCH AZMTH LNCH TIME L-I TINE |NJ LAT INJ LONG INJ fit ASC INJ AZMTH INJ TIME PO C•T TIN INJ 2 LAT INJ 2 LONG

90.00 • 59 8 88_8.08 -81.5D 46.84 187.17 108.88 I 34 tO 18•8.1 -1•.75 39.27

90.00 19 49 41 5_5.35 86.43 2_4.90 _00.5• 79.44 21 13 45 462:3.3 24.70 829.85

IOO.00 1O 15 15 tO42.54 -tt.81 87.55 114.61 10i.N 10 49 18 1442.5 -19.90 19.97

1OO.00 81 10 9 4R_4.15 2:7.76 814.80 _00._6 78.51 22 38 44 4554.1 85.92: 20_.49

110.00 11 18 37 1844.14 -Lqi.52 11.00 185.18 112.6,4 11 49 22 1844.1 -Z3.OZ 3.39

110.00 L_ 23 t• 47_5.1_9 31.48 188.47 11111.50 75.87 25 42: 2 4125.5 29.19 187.99

DIFFERENTIAL CORR_CTIOI_J N|D-COURR( EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TI_ 8.9919 TRA 5.4751TC5-1.7121BAU 1.1878 S6T 5540.5 •DR 403.5 &G3 118.2 •T 857•.1SR 305.• 85 859.1

.•814 i_A -.5274 RC3 .0446 FAU .00767 RRT -.5147 _ -._042 RTF .95_D CRT .•854 CRS -.8783 CST -.9997

FOE .7017 FRA 1.4•78 FC5 -.1_47 B_P 18759 SG_ _555.2 R_3 .O0_D RI5 -.953D LSA 2669.2 NSA 288.3 SSA 18.9

ROE 8.7171 lIRA 5.48_9 BC3 1.7127 FSP -411 SG1 5542.0 S_E 382.8 THA 178.6• ELI 25••.• ELI 221.9 ALF 4.88

LAUNCH DATE SEP 88 1970 FLIGHT T|N[ _1.00 ARRIVAL DATE AIR 20 1971

HELIOCENTRIC CONIC DISTANCE SgO.OP.4

RL 149.91LAL -.00 LOL 4.46 VL 25.586 GAL 11.58 AZL 88._ HCA 301.17 _4A 118.61ECC .32743 INC 3.OO88 Vl _9.784

RP 108.94 LAp -8.57 LOP 505.88 VP 5O._ GAP 18.55 AZP 88.44 TAL 153.73 TAP 94.90 RCA 79.77 APO 157.44 VZ 34.798

RC 195.170 GL 10.11GP 11.11ZAL 41._| ZAP 188.87 (T$ 99.08 ZA_ 127.4• ETE 171.4• ZAC 111.99 [TC 274.87 CLP 177.77

PLAHETOC_MT_IC CONIC

C3 55.888 V_ 7.475 DLA -5.88 RAL 525._4 RAD 6588.0 V[L 15.313 PTH _.43 VHP 11.758 DPA -10.90 RAP 304.14 ECC 1.9195

LNCH AZNTH LNCH TIN[ L-I TIN( INJ LAT INJ LGNG INJ RT AS(: |NJ AZNTH INJ TIN[ PO CST TIN INJ 8 LAT INJ 2 LONG

90.00 9 57 9 21349.51 -19.1i0 50.1_ tol.05 107.55 9 5O 19 1748.6 -19.99 48.58

90.DO 19 57 52 3L_4.53 _.56 235.67 204.10 79.80 21 24 47 4•34.5 84.88 88T.40

100.00 10 11 41 _085.0_ -25.M 50.88 L_0.57 108.46 10 51 34 14R3.0 -21.19 23.16

100.00 81 to 48 41N_.11 27.94 215.65 195.•1 76.85 2_ 43 28 4388.1 8•.13 207.5_

110.00 11 tO 49 169_.41 -_7.54 14._ 199.13 111.09 11 52 18 1_82.4 -84.48 •.43

110.00 _ 53 • 4739.49 31.69 187.51 i_1_.67 76.45 _3 52 6 4159.5 82.50 188.99

DIFFERENTIAL caulECTi(_N8 MID-COUIII_ EXECUTION A¢¢URA¢T ORBIT D(TERNINAT]ON ACCURACY

TD[ 8.9258 TRA 5.ll51 TC3-1.4695 BALI 1.0977 S_T 55_3._ IGR _.6 685 113.1 ST 88_3.4 $R 301.7 5S 673.5

RID( .3lit IA -.31 RC3 .0345 FAU .00845 RRT -.1711RRF -._70_ RTF .15GI CRT .•974 CRS -.8885 CST -.9998

FOE .7354 FRA 1.5255 FC5 -.O/HtO 9_P 18842 _ 5537.0R_ .00_7 R13 -.9589 LSA 8718.6 NSA 815.9 SSA 18.8

BID( _.9505 BRA 5.8241 BC3 1.4697 FSP -402 561 55_4.4 $192: 373.1 THA 178.87 EL1 2633.9 EL8 215.5 ALF 4.61
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE SEP 28 1970 FLIGHT TIME 208.00 ARRIVAL DATE APR 22 1971

HELIOCENTRIC CONIC

RL 149.91 LAL -.D0

RF 108.94 LAP -2.89

RC 111.997 GL 10.20

PLANETOCENTRIC CONIC

CS 85.90§ VHL 7.975

LNCH AZNTH LNCH TIN(

90.00 8 58 20

90.00 20 7 ES

100.00 10 18 8

100.00 21 SO 19

110.00 11 22 51

110.00 22 48 S

D|STANCE 594.3D7

LOt. 4.46 VL 25.489 GAL 12.78 AZL 89.74 I'_A 304.52 SMA 118.40 ECC .34D99 INC 3.2585 Vl 29.724

LOP 308.82 YP 39.270 GAP 19.42 AZP 88.18 TAL 152.$4 TAP 99.96 RCA 78.02 APO 158.77 V2 34.789

GP 10.93 ZAL $9.76 ZAP 168.63 ETS 103.64 ZA( 127.54 ETE 171.66 ZAC 111.53 (TC 275.41 CLP 175.87

DLA -S.29 RAL 524.85 RAD 6588.2 VEL 13.800 PTH 2.49 VHP 12.294 DPA -10.84 RAP 306.39 ECC 2.0468

L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM |NJ 2 LAT INJ 2 LONG

2399.52 -23.58 53.53 204.87 108.15 9 $8 19 1799.3 -21.14 49.T1

5247.77 28.72 238.82 207.59 80.25 21 34 54 4447.8 25.10 228.33

2141.89 -24.95 34.16 204.42 107.02 10 53 50 1541.9 -22.59 28.30

4980.44 28.13 218.t8 207.31 79.44 22 53 20 4580.4 26.38 ZDS.SI

1939.30 -28.65 17.41 _03.05 109.50 11 55 10 1539.3 -25.72 9.48

4755.79 31.94 198.71 Z04.59 77.12 24 1 22 4155.8 29.84 190.13

ORBIT DETERN|NATION ACCURACY

ST 2686.4 SAlt 297.4 8S 689.8

CRT .7101 CRS -.7018 CST -.9998

LSA 2762.2 MSA 209.| SSA 11.7

EL1 2674.8 EL2 208.7 ALF 4.56

DIFFERENTIAL CORRECTIONS

TD[ S.1749 TltA 9.$908 TC3-1.2444 BAU 1.0584

ROE .4024 RRA -.5£$0 RC5 .0259 FAU .00518

FOE .7879 FRA 1.5889 FC3 -.0704 B_l s 18842

BOE 3.2003 liRA G.S_)O 8C3 1.2447 FSP -591

RID-COUR2[ EXECUTION ACCURACY

SGT 5503.8 9DR 573.2 863 110.1

RRT -.2592 RRF -._55 RTF .9809

SG8 5514.5 RZ3 .0028 913 -.9608

SGI 5504.8 _2 3U.3 THA 179.07

LAUNCH DATE $(P 28 1970 FLIGHT TIME Z08.00 ARRIVAL DATE APR 24 1971

HELIOCENTRIC CONIC

RL 149.91 LAL -.00

RP 108.84 LAP -2.80

RC 118.799 GL 10.27

PLANETOCENTRIC CONIC

CS 78.704 VHL 8.527

LNCH AZNTM LNCH TI_

90.00 8 59 34

90.00 20 14

100.00 10 19 37

100.00 81 39 $

110.00 11 24 54

110.00 tt 50 19

OZSTANC( 598.328

LOt. 4.46 VL 25.452 GAL 14.07 AZL 84.47 HCA 507.47 SMA

LOP 511.98 VP _.244 GAP Z0.39 AZP 87.85 TAL 151.0S TAP

GP 10.78 ZAL 38.44 ZAP 188.49 ITS 108.89 ZAE 127.17 [T[

118.19 ECC .35609 INC S.5299 Vl 29.724

98.50 RCA 76.11 APO 180.28 V2 34.789

171.84 ZAC 111.08 ETC 275.93 CLP 175.93

DLA -2.78 RAL 325.91RND 8589.4 VI[L 13.930 PTH 2.54 VHP 12.892 DPA -10.35 RAP 308.60 ECC 2.1995

L-I TIM( INJ LAT INJ _ INJ RT AJ;( INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2447.24 -24.45 58.78 L_08.82 104.75 9 40 22 1847.2 -22.19 48.84

5£83.45 28.89 237.74 211.02 80.79 21 44 8 4883.5 25.34 229.41

2188.02 -25.85 57.3? L_OS.L)O 105.55 10 56 8 1589,0 -25.47 29.38

4994.91 28.33 217.88 210.75 80.05 25 2 20 43_.9 29.88 209.49

1984.88 -29.64 20.58 LbOQ.92 107.88 11 57 58 1384.7 -88.91 18.45

4774.01 32.21 200.08 _09.87 77.88 24 9 50 4174.0 30.20 191.42

ORBIT DETERNINATION ACCL_RACY

ST 2701.1 89 292.9 SS 709.2

CRT .7257 CRS -.7159 CST -.9998

LSA 2800.4 RSA 201.9 8SA 11.1

EL1 2709.4 EL2 201.5 ALF 4.51

DIFFERENTIAL CCIII_CTIOI_

TDE S.4414 TItA 9.8042 TC3-1.0371 8AU 1.0082

RD[ .4255 RIA -.3155 RC3 .0185 FAU .00383

FOE .8047 FRA 1.8575 FC3 -.0459 BSP 19781

ROE 3.4988 BRA 9.9114 BC3 1.0372 FSP -579

MID-COURSE EXECUTION ACCURACY

SGT 5482.1 884R 357.5 SG3 107.3

RRT -.1840 RRF -.1905 RTF .9648

5493.7 R23 .0026 R15 -.9848

$81 5482.5 SG2 350.8 TMA 179.27

LAUNCH DATE SEP 28 1970 FLIGHT TIM( 210,00 ARRIVAL DATE APR 24 1971

HELIOCENTRIC CONIC

RL 149.91 LAL -.DO

RP 108.94 LAP -2.90

tiC 2DO.§TS GL 10.30

PLAMETOCENTRIC CONIC

CS 85.497 VHL 9.156

LNCH AZNTH LNCH TIN(

IN).OO 9 0 51

90.00 20 24 29

100.00 10 21 7

100.00 21 49 52

110.00 11 29 52

110.00 EE 57 SS

DISTANCE 602.029

LOt. 4.46 VL 25.415 GAL 15.47 AZL 98.17 MCA 310.63 SMA

LOP 315.15 VP $9.219 GAP 21.47 AZP 87.51 TAL 149.6D TAP

GP 10.63 ZAL 37.2S ZAP 188.25 ETS 115.58 ZAE 126.94 ETE

118.00 ECC .$7296 INC 3.8252 Vl 29.724

100.43 RCA 73.99 APO 192.01 V2 54.785

172.02 ZAC 110.82 (TC 276.43 CLP 174.95

DLA -2.32 RAL 327.08 RAD 6589.S VI[L 14.$11 PTH 2.90 VMP 13.559 DPA -10.02 RAP 310.75 ECC 2.$788

L-I TIM( |NJ LAT INJ LONG INJ RT ASC |NJ AZMTM INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2495,15 -25.21 59.93 212.28 103.34 9 42 24 1893.1 -23.12 51.88

5881.17 27.08 239.00 214.37 81.39 21 52 27 4881.2 25.91 250.94

2E34.E4 -E9.84 40.50 211.89 104.09 10 58 21 1834.2 -24.44 32.39

5015.31 28.54 219.19 214.11 80.70 25 10 27 4415.3 28.99 210.74

2088.38 -30.51 23.94 210.70 108.22 12 0 41 1428.4 -27.99 15.39

4795.94 32.48 201.55 213.29 78.72 24 17 29 4193.9 30.59 192.85

ORBIT DETERMINATION ACCURACY

ST 2730.3 SIR 288.S 85 729.4

CRT .7583 CRS -.7507 C$T -.9998

LSA 2834.0 MSA 194.2 $SA 10.6

EL1 2738.8 ELI 193.9 ALF 4.46

DIFFERENTIAL CORRECTIONS

TDE 3.7322 'iRA 7.4812 TC3 -.8461 8AU .8442

RD( .4504 RRA -.S034 RC3 .0125 FAU .00237

FDE .8454 FRA 1.7339 FC3 -.0249 2SP 18567

BO( $.T593 BRA 7.4674 BC3 .8482 FSP -385

MID-COURSE [XECUTIOR ACCURACY

SGT 5458.9 884_ 341.8 $83 10,1.7

RRT -.1428 W -.1413 RTF .9889

S6B 5489.8 R23 .0028 R13 -.9889

891 5459.1 _ 338.1 THA 179.49

LAUNCH DATE $EP 28 1970 FLIGHT TIM( 212.00 ARRIVAL DATE APR 28 1971

I'ELIOCENTRIC CONIC

RL 149.91 LAL -.00

RP 104J.85 LAP -S.00

RC Z01.$38 6,L 10.31

PLAM(TOCENTR |C CONIC

C3 IHb. ESO VHt. 9.812

LNCH AZMTH LNCH TIME

IS.DO 9 2 9

9O.OO EO 51 30

lOO.O0 10 tt 35

too.DO 21 53 49

110.OO 11 20 44

110.00 23 4 3

DISTANCE IO5.333

LOL 4.48 VL 25,380 GAL 17.02 AZL 63.85 HCA 313.78 SMA 117.81 ECC .39185 IN(: 4.1498 Vl 29.724

LOP 318.31 VP 34.194 GAP _.AHI AZP 87.|3 TAL 148.66 TAP 1(_.48 RCA 71.65 AI:_ 185.98 V2 34.787

6P 10.48 2AL 38.15 ZAP 187,88 [78 118.48 ZA[ 125.88 ET£ 172.20 ZAC 110.17 ETC 278.90 CLP 175.91

DLA -1.83 RAL 328.13 RAID 85_.8 V[L 14.752 PTH 2.87 VHP 14.307 DPA -9.88 RAP 512.84

L-| TIME INJ LAT |NJ _ INJ RT ASC INJ AZNTH |NJ TIM( PO C$T TIN INJ 2 LAT

2538.03 -25.1_ QIL84 215.82 101.89 9 44 28 1938.8 -23.95

5300.75 _7.87 240.40 217.82 82.07 21 59 51 4700.8 25.89

L_77._ -27.$2 43,52 _1_,47 102o83 11 0 33 1877.3 -_5.30

$03S.47 28.75 2L_0.85 E17.38 81.44 23 17 40 4435.5 27.27

E070.17 -31.27 28.70 214.37 104.57 12 3 16 1470.2 -28.95

4815.40 32.78 203.17 2_0.80 79.84 24 24 19 4215.4 _D.98

DIFFERENTIAL CORIt[CTiON8

4.1_t8 TllA 8.O178 TC3 -.8711 BAU .IN_39

ROE .4784 _A -.2859 RC3 .OO?8 FAU .00078

FD( .91104 FRA 1.8187 FC3 -.0048 Blip 18245

BAD( 4.0750 BRA 8.0727 BC3 .8712 FSP -349

RID-COURSE [X[CUTION ACCURACY

8ST 5434.7 6DR 325.9 8G3 102.2

RRT -.0135 RRF -.0843 RTF .9728

S_B 5444.5 R23 .0028 R13 -.9728

SGI 5434.8 8_ 324.7 THA 179.71

ECC 2.5845

INJ 2 LONG

54.81

E$2.01

35,$0

212.16

18.26

194.40

ORBIT DETERMINATION ACCURACY

ST 2754.1 M 883.8 $S 75S.9

CRT .7538 CR$ -.7498 CST -.9998

LSA 2963.4 MSA 108.3 SSA 10.1

(L1 2762.4 EL2 185.9 ALF 4.46
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE $EP El 19TO FLIGHT TIME 214.00 ARRIVAL DATE APR 5• 1R78

HELIOCENTRIC CONIC

RL 14R,91 LAL -,00

RP IDI.I$ LAP -3.•8

RC 104.010 &L I•.Z•

PLANETOCENTRIC CONIC

C$ !11.84S VHL 1•.514
LNCH AZNTH LNCN TIME

SO.OR R $ tl

9O.OO 20 37 34

1OO.O0 ID 24 3

100.00 21 58 40

11•.00 11 50

110.00 23 • _MI

D|STANCE 608.142

LOL 4.46 VL 2S.$47 GAL 18.74 AZL |S.49 t¢CA 318.93 SNA 11T.84 (CC .41310

LOP 321.48 VP 3•.174 GAP 24.05 AZP 81.?• TAL 147.70 TAP lOdl.13 RCA IR.04

GP 1•.$R ZAL $5,20 ZAP 167.41 ITS 123.27 ZA[ 128.31 ETE 172.39 ZAC 1•R.73

DLA -1.01 RAL 328.05 RAID ISTO.1 V[L 15.214 PTH 2.74 VHp 15.149 DPA -R.ER

L-I TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIRE PO CST TIN

2578.00 -H.41 85.85 219.21 100.tl 9 48 21 1•78.•

552£.•5 27.48 141.98 21_.?8 82.81 22 8 18 4722.1

!$18.•5 -27.19 48.41 218.89 1•1.22 11 2 41 1718.•

S057.2• 2•.N 21_.84 L'L_.S4 •2.25 25 25 S? 4457.3

2108.7• -$1.•1 21.•1 217.90 102.1H; 12 S 44 1509.•

4831.2• 33.02 204.1_ 119.83 80.•3 24 30 1• 4251.3
DIFFERENTIAL CGRMECT|DN8

102 4.$114 TRA R.TLql TC3 -.511• BAU .7840

RDE .SON RItA -.LqWORC3 .Q04S FAU-.O01OS

FDE .9404 FRA 1.9133 FC3 .0041 BIMP 17799

I_E 4.41•9 BRA •.7332 8C3 .511• FSP -332

MID-COURSE EXECUTION ACCURACY

8GT $40g.1 _ 310.7 8G3 99.9

RRT -.0154 RRF -.01•1 R1T .97•7

SGI9 S410.O DES .0050 R13 -.D?•T
S&I 5409.1 S_ 310.7 THA 17•.85

INC 4.S1•7 Vl 28.724

APO 18R.23 V2 $4.TRR

[TC 2T?.35 CLP 1?2.••

RAP 314.84 ECC 2.8374

INJ 2 LAT INJ £ LONG

-24 .•8 57.•1

28.1• £$3.50

-L_.08 58.05)

27.5• £|3.70

-2•.80 21.04

31.3• IN.O•

ORBIT DETERNINATIGN ACCLIRACY

ST 2772.1 M 278.4 R• ?RE.•

CRT .T?D4 CR• -.7140 C•T -.9991

LSA 2888.3 NSA 17•.0 •8A •.•

EL1 2?3•.5 ELI_ 1TT.• ALF 4.44

LAUNCH •ATE 84[P 28 19T0 FLIGHT TIN[ tl•.O0 ARRIVAL DATE NAY I 1971

H[L IO(ENTRIC CONIC

RL 149.81 LAL -.IX)

RP 108.82 LAP -3.15

RC L'OS.80e GL 10.25

PLANETOCENTR 1C C.GNIC

C3 130.11• VI4L. 11.411

LNCH AZNTH INCH TIlE

IO.O0 9 4 44
80.00 80 4£ 34

100.00 1• 25 L_
1DO.D0 I_ 4 33

110.00 11 32 18

11•.00 II 14 IJ

DI•TANC[ 810. $L|1!
LOt. 4.4• VL 25.3.15 GAL en.G4 AZL 88.08 NCA

LOP 31M.M VII 3•.155 GAP L_.•O AZP I_.Lr5 TAL

GP 10.25 ZAL 3,4.3,• ZAP 1•4.•0 ET3. 11_?.98 ZNE

3LDO.O• 8MA 117.47 [CC .487•? INC 4.81•8 Vl L_.714

14•.•• TAP 106.98 RCA 44.13 APO 188.81 V2 54.?•1
125.•• ET[ IT2.RO ZAC 109.19 ETC 277.77 CLP 171.•1

DLA -1.37 RAL 3.L89.34 RND 8870.4 VI[L 15.••0 PTH 1.31 VHP 1•.104 DPA -•.81

L-I TIN[ INJ LAT INJ I_ INJ IT A•C INJ AZNTH INJ TII_ PO C•T TIM

!t1•.3.2 -L_.M M.M _.42 99.3.2 • 4• 23 201R.3

$344.10 tF.•S £43..88 £_J.?• R3.1_ L_ 11 39 474S.•

23.S5.98 -84.99 4t.13. I_Z.13. 99.84 11 4 45 175•.•
SORO.SS 84.1• 2J_J.IM t1_.99 •3.12 23 84 13 44110.•

214t.•1 -_.44 3£.3.8 II1.r.4 101.41 12 • 3 144•.9
4aRID.99 33..84 21N.74 S_lm.t_ •1.84 24 38 17 4L_2.4

• IF?TREK?IlL C(:MIECTIONB MID-COURSE EXECUTION ACCURACY

TDE 4.7fflN| TMA 1.41131 TC3. -.37•t BAU .•5•S 8GT S_.O M LqlG.• 84;3 97.3

RDE .S440 NRA -.lUg9 RC3 .00_$ FAU-.O0_?4 liT .MSSiINI r .0871 RTF .•••3

FOE .9111 F2A 2.•113 FC3 .0111 Bill 118331 8GII 53.71.2 I_$ -.00_4 R13. .9•03

DOE 4.7•0S 841 9.4217 !1C3 .3733 FSP -3n _GI S_ti3.011C_ 21Ni.O THI ._•

RAP 31•.78 ECC 3.1431

INJ 2 LAT INJ I LONG

-15.30 _0.24

21.4• 133.11

-2•.71 40.72

27._0 215.99

-50.$3 1_.•8
31.77 187.83

NIT DETE:RNINATION ACCURACY

ST _7••.S M 2?5.3 33 808.8

(:liT .Ti?O CN8 -.7•10 C•T -.9999
LSA 2•90.4 i4SA I••.T $SA 8.0

ELI 2775.• EL2 1•8.4 ALF 4.5•

LAUNCH DATE IEP 88 197• FLIGHT TIME 216.00 ARRIVAL DATE NAY 4 1971

HELIOCENTRIC CONIC •ISTANCE 111.722

RL 141.81LAL -.00 LQL 4.41 VL 25.2•6 GAL 12.7• AZL 14.12 NCA

RP 108.91 LAP -3.22 LOP 327.81VP 99.138 GAP 27.3.• AZP 15.•• TAL

RC 80T.5•3 GL 1•.18 GP 1•.11 ZlL 38.78 ZAP 1•4.03 [TI |$t.S• Z/U[

PLAN[TOCENT8|C CONIC

C3 152.171 Vt_L lt._ DLA -1.20 RAL 33.0.4• RAD IS?0.? V(L 11.55• PTH

323.23 IRA 117.32 ECC .4|4|1

14•.2• TAP t09.50 RCA •2.••

128.35 ETE 172.82 ZAC l•l.ll

LNCH AZNTH LNCH TIRE L-I TIRE lNJ LAT INJ IGNG INJ RT A3C
I0.00 9 • S 2•$1.3• -t?.tt 71.07 !IS.$3

SO.O0 20 4• 24 53QR.41 27._ 248.35 1_8.e0

IOQ.O0 10 IG St 2310.80 -L_.?4 51.•5 _5.14

100.00 tl • 11 SlOS.L_ 29.35 t£S.?5 !_1,4£

110.00 11 33 SO 2111.1• -3_.88 34.95 _14._S

110.00 23 17 49 410T._8 33.91 20•.•7 215.t•

DIFir[MENTIAL C_l_t[CT|Ol_ M|O-COUI_I EM[CUTION ACCURACY

S.IlIFI TRA10.IIG1 TC3 -.2S41 BAU .5194 •GT 5319.1 _ 214.1 SG3 95.0

ROE .$032 RRA -.1107 RC3 .0011 FAU-.N• RRT .1413 RRF .1438 MTF .1037

FOE 1.0445 irRA t.tlMl F¢3 .O!77 ILIP l?lS• _ 53_7.1 _ -.003.7 R13 .9137

813( 5.1453 BMAlO.I8?• lIC$ .2341 Flip -321 14;1 5_18.7 IGI t10.9 THA .48

2.81 VHP 17.193 DPA -I.53

INJ AZNTH INJ TIN( PO CST TIN

81.1_ • 50 II _•51.4

14.49 2_ IS 54 4?ll.S

91.58 11 • 43 1710.0

84.01 23 33 23 4505.3

99.94 12 10 11 1S81.2
1_.81 24 39 17 4E17.7

INC S.3101 V1 28.724

APO 171.76 Vl 34.718

ETC 271.11 CLP 170.32

RAP 311.12 ECC $.511D

INJ 2 LAT INJ 2 LONG

-25.42 I1.18

21.77 2M.85

-2?.26 43.11

28.IZ 217.13

-31.14 26.15

31.15 111.71

CRIIIT DETERtIINATION ACCUliACY

ST 2710.2 H 271.5 88 &4_.4

CRT .1047 CR8 -.T881 CRT -.99t39

LSA 2014.1 14_A 111.1 38A 8.5

EL1 278•.R EL2 160.7 ALF 4.54

LAUNCH •ATE •EP 11 18T0 FLIGHT TIN[ L_O.O0 AliRIVAL DATE NAY 4 1_?1

N[L IOCENTR I C ¢_111C

liL 148.11 LAL -.00

lip 108.•O LAP -3.27

RC IO1.114 GL 10.O9

PLAN[TOCENTli l C CGNIC

C3 180.7S8 VHL 13.445

LNCN AZNTH L NCH TIN[

90.00 • 7 11
• 0.00 2O 48 S7

IO0.DO 10 18 11
100.00 I_ 10 41

110.00 11 38 15

llO.O0 13 IK) 14

DIRTANCE|I|.IOI

LOL 4.41 VL L_._lO GAL 25.1• AZL IM.08 HCA

LOP 3.$0.10 VP _•.IL_ GAP 29.42 AZP 8S.07 TAL

GP 9.10 ZAL 33.£5 ZAP 185.11 ET• 13t.90 ZAE

32•.3.8 Sl4A 117.18 ECC .4•500

148.•9 TAP 112.17 RCA §•.18

1_4.70 ETE 173.1)4 ZAC 108.45

DLA -1.11 RAL 3_0.97 RAD 1870.9 V(L 17.3.00 PTH 2.84 VHP 18.442 DPA -8.17

L-I TIN[ INJ tAT INJ LONG INJ RT A_C INJ AZNTH INJ TINE PO CST TIM

I_NI2.71 -27.S0 73..3.2 848.09 9T.02 8 5_ 4 2082.7
S3.1PJ.3E _7.10 147.25 EIII.P.4 85.43 L_ 1• 52 4785.5

M1.10 -_•.04 S$.l_ 847.17 37.42 11 • 33 18_.0

S13.1.41 EI_.SE _?.M I_L_9.09 IS.OR 23 99 20 4531.5

8412.07 -$3._1 37.30 1_7.19 !18.39 I_ 12 ? 1112.1

4914.1• 33.72 210.71 _J.l_ 84.01 24 42 O 4314.2
DIFFERENTIAL (GIIECTIN

TOE 5.3110 111A11.01_7 T¢3 -.1454 BAU .34•5

liK .1115 Ilia -.1N_ NC3 .O001 FAU-.O0?41

FI_ 1.1070 FRA 1.28_k0 FC$ .03§7 BlIP 171•0

liD[ S.SM1 MAII.O_S BC3 .1434 FSP -314

1;4(: 5.8172 Vl £9.724

APO 175.18 Vl 54.799
ETC 278.51 CLP 188.80

RAP 310.32 ECC 3.9748

INJ 2 LAT INJ 2LONG

-28.24 14.87

27.05 130.70

-27.71 48.37

10.52 218.02
-31.17 28.41

32.52 t01.•8

ORBIT DET[m4INATION ACCURACY
ST 2745.7 SR _88.2 33 081.3

CRT .ILLS CRS -.8180 CST -.9t)li9

LSA 2882.1 NSA 151.3 S$A 7.9

EL1 2TS4.8 EL2 151.8 ALF 4.41

NID-C_t_ EXECUTION ACCURACY

8GT 5271._ 8GR iTS.• SG$ 9_.8

RRT .P.471 NIl r .240• RTF .9868

SCAB 52?8.3. _ -.0040 R13 .9868

$81 SP?I.? SGP 2•5.3 THA .74

1881



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OAT[ SEP 29 1970 FLIGHT TIME 70.00 ARRIVAL DATE DEC 8 1970

HELIOCENTRIC CONIC

RL 149.96 LAL .00

RP 107.64 LAP .92

RC 53.818 GL 4.48

PLAN(TC(ENTR|C CONIC

CS $0.885 VHL 5.556

LN(H AZMTH LI_H T|M(

90.00 E 11 7

90.00 11 58 18

100.00 3 28 15

100.00 13 24 1

110.00 4 R8 58

110.00 14 41 49

DISTANCE 192.888

LOt. 5.44 VL 27.809 GAL -11.19 AZL 89.08 NCA 88.60 $NA 131.55 ECC .ZSTZ5 INC .9188 Vl Z9.752

LOP 92.04 VP 38.171 GAP -8.92 AZP 89.95 TAL 225.88 TAP 310.28 RCA 100.34 APO 182.76 VZ 55.206

GP -19.85 ZAL 151.11 ZAP 29.26 ETS 35.50 ZAE 146.53 ET_ 528.10 ZAC 83.27 ETC E91.44 CLP -ZE.�G

DLA -8.64 RAL 213.29 RAD 8588.2 VEL 12.357 PTH 2.£Z VHP 8.614 DPA -39.55 RAP 242.49 ECC 1.5073

L-! TIHE |NJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO C$T TIM INJ 2 LAT INJ Z LONG

Z049.44 -15.25 31.29 90.06 114.15 2 45 18 1449.4 -11.96 •4.25

5255.85 26.58 235.78 85.11 79.85 13 25 44 4955.9 24.91 227.51

1800.57 -16.44 12.42 79.49 115.32 5 58 16 1200.6 -12.89 5.42

4959.1Hm 27.86 215.21 84.83 78.71 14 46 41 4360.0 29.02 206.90

1818.84 -19.59 356.80 77.81 116.59 4 53 53 1016.8 -15.82 349.92

4716.45 31.31 195.62 83.93 75.52 16 0 •6 4116.4 29.00 187.37

DIFFERENTIAL CGIERECTION8

101[ .0801 IRA -.3•40 TC5 .5824 BAU .1976

-.•81O liRA -.2071 RC5 -.•69•FAU .05047

FDI[ .5094 IrRA -.4028 FC3-1.4•50 BSP 1478

BO( .2970 liRA .31Ui5 BC5 .4794 FSP -585

MID-COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

SGT 546.1 I_R 484.6 SG5 148.4 8T 151.5 84t 502.4 88 310.1

RRT -.5280 RRF .5500 RTF -.5145 CRT -.4516 CRS .9950 CST -.780_

SGB 755.6 R25 *.1192 R15 .6•99 LSA 450.1 NAA 137.9 $8A •8.G

SG1 602.2 _ 419.5 THA 145.11 EL1 509.1 EL2 114.8 ALF 10•.9_

LAUNCH DATE SEP •9 1970 FLIGHT TI!_ 72.00 ARRIVAL DATE DEC 10 1970

14ELIOCENTRIC CONIC

RL 149.88 LAL .00 LOL

RP 107.41 LAP 1.10 LOP

RC 55.61• (,4. 5.45 GP

PLAN(T(X:ENTR|C CONIC

C3 30.115 _ 5.487

LNCH AZNTH L_H TIME

90.00 1 59 19

O0.O0 1• 5 53

100. O0 5 17 8

100.00 15 50 47

110.00 4 17 13

110.00 14 47 9

DIFFERENTIAL CCIIIECTIDN8

TI_ .0447 I_A -.551£ TC5 .5711 6AU .19t)5

-.•81• lIRA -.2170 2C5 -.5277 FAU .0§521

FINE .6105 FRA -.4|56 FC5-1.5972 BSP 1552

BO( .•691 BRA .5959 BC3 .4951 FSP -418

DISTANCE 199.487

5.44 VL 27.717 GAL -11.09 AZL 88.90 HCA 89.83 SMA 152.$5 (CC .23•25

95.27 VP 38.257 GAP -8.08 AZP 90.00 TAt. 224.85 TAP 514.69 RCA 101.59

-19.95 ZAL 151.87 ZAP 32.67 ET6 30.86 ZN[ 146.31 ETE 523.08 ZAC 81.98

INC 1.0981 Vl •9.732

APO 165.06 VZ 35.214

ETC 261.35 CLP -•8.44

DLA -7.41RAL 212.74 RAID 6588.2 V[L 12.508 PTH 2.22 VHP 6.•21DPA -40.75 RAP 241.78 ECC 1.4956

L-1 TIM( INJ tAT INJ L_ INJ RT _ INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LON&

201_.9Q -16.17 55.32 79.27 115.56 2 54 2 1483.0 -1•.95 _.22

5190.59 26.00 252.59 93.59 76.56 15 52 24 4590.6 24.13 •24.42

1852.0_ -17.54 14.52 78.72 114.73 5 47 58 1252.0 -15.86 7.25

4916.76 27.25 212.15 85.29 77.21 14 52 44 4516.8 •5.•2 205.94

1645.78 -_D.46 558.40 77.09 118.00 4 44 37 1043.8 -16.55 551.45

4877.76 30.61 195.0_ 82.50 75.99 18 5 7 4077.8 28.12 184.71

NID-COURS_ (XE(UTION ACCURACY ORBIT DETERNINATION ACCURACY

_T 540.4 _ 505.9 8G5 165.8 ST 125.1SR •81.4 8s 557.6

RRT -.5116 RRF .5759 RTF -.4815 CRT -.5255 CRS .8879 CST -.8990

$GB 740.2 R25 -.1446 RIS .6417 LSA 449.0 MSA 142.8 8SA •8.4

_1 600.9 $82 452.2 THA 140.98 EL1 284.9 EL2 117.0 ALF 99.87

LAUNCH DATE SEP 29 1970

H(L|OCENTRIC CONIC

RL 149.88 LAL .00

RP 107.59 LAP 1.26

tic 57.499 GL 6.44

PLAN(TOCENTRIC CONIC

C$ ti. St9 VHL 5.434

LN(H AZMTH LNCH TIN(

90.00 1 48 23

90.00 It 13 28

100.00 S 6 46

100.00 15 57 45

110.00 4 9 18

110.00 14 $2 45

FLIGHT TIlE 74,00 ARRIVAL DATE DEC lZ 1970

DISTANCE 208.262

LOL 5.44 VL 27.809 GAL -11.01 AZL 88.72 NCA 95.07 SNA 183.01 ECC .22788 INC 1.2788 Vl £9.752

LOP 98.51 VP 58.551 GAP -7.27 AZP 90.07 TAL 225.92 TAP 518.98 RCA 102.89 APO 183.S$ V2 55.222

GP -21.32 ZAL 152.46 ZAP 56.51 ETS 26.48 ZAE 146.20 ETE 519.60 ZAC 90.58 ETC 281.21 CLP -30.12

DLA -8.21 RAL 212.32 RAID 8568.2 Vl[L 12.284 PTH 2.21 VHP 5.864 DPA -41.98 RAP 240.78 (CC 1.499D

L-I TIN( INJ LAT INJ LONG lNJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2118.25 -17.07 35.55 78.70 112.94 2 25 59 1518.2 -13.81 28.18

5147.51 25.57 229.59 82.51 76.98 15 59 15 4547.5 25.32 2•1.52

1685.54 -18.22 16.22 78.17 114.11 5 57 50 1265.3 -14.81 9.09

4975.83 26.t0 L_.27 81.98 75.85 14 59 1 4275.8 24.59 •01.17

1670.80 -21.51 .03 76.59 117.58 4 36 7 1070.8 -17.47 555.01

4640.93 _9.89 190.39 80.62 72.59 18 10 6 4040.9 27.22 182.22

DIFFERENTIAL CORRECTIOI_ NID-COURBI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0957 TRA -.5501 TC5 .5487 BAU .20_7 6GT 534.7 8DR 555.2 885 188.5 ST 125.2 SR 259.6 85 400.0

ROE -.•559 RRA -.•505 RC5 -.5757 FAU .06079 RRT -.5251 IIRF ._26 RTF -.4570 CRT -.2914 CR8 .8715 CST -.6916

FOE .7800 FRA -.5688 FC3-1.7822 BSP 1451 _ 756.6 R25 -.1502 R13 .6695 LSA 470.2 N_A 145.5 88A •8.3

BID( .•444 88A .40_5 BC5 .5•56 FSP -488 _1 615.6 682 459.5 THA 134.92 EL1 26_.6 EL2 118.8 ALF 99.74

LAUNCH DATE SEP •9 197D FLIGHT TIN_ 76.00 ARRIVAL DATE DEC 14 1970

H(LIO_NTRIC CONIC

RL 149.88 LAL .00

RP 107.57 LAP 1.45

RC 59.861 GL 7.45

PLAN[TOC2NTRZC C(_41C

C3 •9.047 _ S._lO

LN_ AZMTH INCH TIME

• 0.00 1 59 16

90.OO 1• 21 15

100.00 • $7 14

100.00 15 44 $8

110.00 4 O 5

110.00 14 58 _J

DIFF(R[NTIAL C(NtI_CTION8

TD( .MS• TIIA -.3_i0 TC5 .5517 6AU .2158

RDI[ -.1_071 liRA -.£441RC3 -.4257 FAU .01_67

FOE .9S35 IrRA -.5992 FC5-1.9871 6_k 0 1557

BID( .•172 liRA .4137 6C5 .5507 FSP -559

DISTANCE 213.008

LOL 5.44 VL 27.667 GAL -10.94 AZL 88.54 14CA 9_.50 SMA 153.59 ECC .22427 INC 1.4625 Vl •9.732

LOP 101.75 VP 58.594 GAP -6.51 AZP 90.16 TAL 226.84 TAP 523.14 RCA 105.63 APO 165.55 V2 35.•29

GP -L_.81 ZAL 152.87 ZAP 40.17 (TS 26.25 ZAE 146.15 ETE 515.61 ZAC 79.01 ETC 261.02 CLP -34.01

DLA -5.05 RAL 212.05 RAID 6588.2 VI[L 12.265 PTH 2.21 VHP 5.542 DPA -45.25 RAP 259.41 ECC 1.4780

L-I TIME INJ tAT INJ L_ INJRT ASC INJ AZMTH INJ TIME PO CST TIN INJ • LAT INJ 2 LONG

2149.19 -17.93 57.38 78.34 112.29 2 14 5 1549.2 -14.75 30.15

5104.51 24.71 226.76 81.25 75.71 15 46 21 4504.3 22.50 219.78

1194.45 -19.08 16.14 77.85 115.46 5 28 49 lL.M.4 -15.74 10.93

48_.30 25.91 204.55 80.90 74.55 15 5 34 4256.5 _5.54 198.55

16_7.78 -1_.15 1.88 76.29 118.75 4 26 21 1097.8 -18.$8 354.57

4¢i05.71 29.15 187.92 76.76 71.50 16 15 24 4005.7 L_.52 179.88

NID-COURWE EXECUTiON ACCURACY ORBIT DETERNINATION ACCURACY

8GT 525.0 _ 570.0 _3 208.2 ST 126.0 _MR 2_.1 68 4&4.7

RRT -.3194 RRF .8860 RTF -.4151 CRT -.2562 CRS .8471 CST -.8929

SC_ 774.9 fl23 -.1467 R15 .7008 LSA 496.5 NAA 147.8 88A 28.0

SGI 651.6 882 448.9 THA 127.77 EL1 236.8 EL2 122.9 ALF 100.10

1992



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE &EP 29 1D70 FLIGHT TIN( 78.00 ARRIVAL DATE DEC II 1970

HELIOCENTRIC CONIC

RL 149.81 LAL .00

RP 107.$5 LAP 1.8E

RC 11.$44 GL 1.48

PLAHETOCENT9 IC CONIC

C3 El. 647 VHL S.SSZ

LNCH AZNTN LNCH TIM[

DO.DO 1 21 54

I)0.00 12 89 17

1OO.O0 2 48 L_

100.00 13 52 27

110.00 3 $2 51

110.00 18 4 51

DISTANCE E19.724

LOL 5.44 VL 27.852 GAL -ID.ll AZL 18.58 HCA 18.S4 814A 134.0R ECC .28108 ZNC 1.$47l V1 29.738

LOP 104.88 VP $1.447 GAP 05.77 AZP 90.27 TAL 227.t2 TAP 527.18 RCA 104.44 AlSO 183.73 VZ 55.235

GP -Z4.41 ZAL 153.12 ZAP 44.21 ET8 24.09 ZAE 14$.10 £TE 311.08 ZAC 77.35 ETC 280.77 CLP -3D.14

DLA -3.88 RAL 211.88 RAD 1588.2 VEL 12.248 PTH 2.20 VHP 5.ESS DPA -44.52

L-I TIN[ INJ LAT INJ LONG INJ RT ASC |NJ AZNTN INJ TIRE PO CST TIN

2181.88 -18.78 39.42 78.17 111.81 2 5 18 1881.9

SI_MLI8 24.01 224.08 80.41 74.53 13 53 44 448t.7

11_5.38 -18.90 20.OQ 77.Q7 112.77 $ ZO 31 1325.3

4798.48 88.20 805JN_ 80.03 75.37 15 12 25 4188.5

11_4.73 -_.IH_ 3.35 78.18 118.05 4 21 15 1124.7

4571.85 28.38 185.58 78.85 70.10 16 21 3 3971.8

DIFFERENTIAL CORRECTIONS

10[ .070Y TRA -.S4L_ TC3 .5851 BAU .8813

RD( -.1747 RRA -.2582 RC$ -.4778 FALl .07877

FDE .9882 FRA -.8575 FCS-8.19Q2 B2P 16Q2

BDE .1805 liRA .4L098 BC3 .5780 F_P -836

RAP 857.8B ECC 1.4715

INJ 2 LAT INJ 8 LONG

-15.88 32.18

21.80 818.18

-18.85 12.78

22.88 11HD.07

-19.27 358.15

85.41 177.88

ORBIT D[TERMINMTIGN ACCURACY

ST 154.8 SIR 205.$ $S 490.9

CRT -.1965 CR8 .8075 CST -.7074

LSA 527.3 NSA 149.4 8SA 87.3

EL1 207.8 EL2 130.3 ALF 101.54

MID-COURSE EX[CUTICN ACCLMACY

SGT DULl 8DR 111.0 $63 831.2

RRT -.Pie5 RRF .I_JSO RTF -.3501

Sr_ 797.5 1_3 -.1558 R13 .73t_7

SG1 651.0 _ 400.3 THA 119.19

LAUNCH DATE SEP 29 19T0 FLIGHT TINE 80.00 ARRIVAL DATE DEC 18 1t70

HELIOCENTRIC CONIC

RL 149.118 LAL .00

RP 107.§5 LAP 1.79

RC 15.555 GL 9.54

PLAM[TOCLrNTR IC CONIC

C3 RD. 314 _ 5.5PI

LNCH AZMTH LM_H TIRE

00.00 1 L)O 13

90.00 12 57 M

100.DO 2 40 17

IOO.OG 14 D 15

I10.00 3 48 M

110.00 1S 11 ll

DISTANCE L_8,409

LOL 5.44 VL 88,006 GAL -10.79 AZL 8a.lS HCA 102.78 SMA 134.49 ECC .21834

LOP 108.23 VP 38,491 GAP -5.07 AZP 60.41 TAL 888.25 TAP 531.03 RCA 105.12

GP -26.10 ZAL 153.19 ZAP 48.55 ETS 21.94 ZAE 145.98 ETE 305.88 ZAC 75.56

DLA -2.74 RAL 211.82 RAD 8588.1 VEL 12,235 PTH 2.80 VHP 5.003 DPA -45.83

L-I TIN[ INJ LAT INJ _ |NJ RT ARC INJ AZNTM INJ TIME PO CST TIM

1_14.48 -19.57 41.47 78.18 110,89 1 57 8 1814.S

_.88 25.89 821.48 79.75 73.42 14 1 28 4428.3

1_.18 -20.71 22.00 77.70 118.05 3 12 53 1358.2

4711.78 ZM.46 201.49 71.56 78.26 15 19 37 4161.8

1751.71 -23.76 5.Od 76.8§ 115,33 4 14 48 1151.7

4559o02 87.81 183.34 76.13 68.99 16 27 4 _J39.0

DI_NTIAL C(]tI_CTIONQ MID-COLd,ME EXECUTION ACCURACY

• 0111 TRA -.5571 TC3 .8858 BAU .EL_J)8 SGT 41ND.7 86R 656.1 SI13 254.6

RD[ -.158R IRA -.2"/'1_1 RC3 -.5596 FAU .07889 RRT -.L_J_55 RRF .7784 RTF -.2548

FOE 1.1358 FRA -.'/_12 FC5-2.4182 BSP 1774 _ 883.7 R23 -.1034 R13 .7760

DOE .1002 BRA .4494 BC3 .e071 FDP -715 $111 677.2 SG2 472.4 THA 101.24

IN(: 1.8383 Vl 29.738

APO 163.85 V8 35.840

ETC 260.48 CLP -42.51

RAP 235.59 ECC 1.4980

INJ Z LAT INJ 2 LONG

-16.55 34.10

ZO.DO 213.89

-17.53 14.85

21.81 193.89

-L_).15 357.76

24.50 175.55

ORBIT D[TERNINATION ACCURACY

ST 145.2 SIR 175.7 SS 538.3

CRT -.1178 CR$ .T388 CST -.7349

LSA 583.7 14SA 150.1 $SA 27.0

EL1 176.2 EL2 148.1 ALF 106.5t

L&U;4CM DATE SEP 89 1970 FLI;HT TIME 8Z.DO ARRIVAL DATE DEC ZO 1970

HELIOCENTRIC CONIC

RL 141.81 LAL .OD

RP 107.52 LAP 1.95

RC 15.403 GL 10.18

PLANETOCENTR IC CONIC

C$ 88.037 VNL 5._95

LNCN AZMTH LNCH TIN[

I)0.00 1 It D

D0.00 12 48 20

100.00 2 32 _4

100.00 14 I 20

110.00 5 39 15

110.00 15 10 23

DIFFERENTIAL CORRECTIONS

T1D( .O978 TRA -.ST01 TC3 -2328 BAU .2399

-.0973 RRA -.tiS3 RC3 -.5_H_1 FAU .0_480

FDE 1.28417 FRA -.7778 FC3-2.8185 BSP 190_

DOE .1391 BRA .4738 BC3 .8400 FSP -794

DISTANCE 255.0G1

LOL 5.44 VL 26.048 GAL -10.72 AZL 87.97 HCA IOG.O2 SNA 154.81ECC .21595 IMC 2.0500 vl 29.73Z

LOP 111.47 VP 35.525 GAP -4.40 kZP 90.56 TAL 226.74 TAP 534.76 RCA 105.70 kPO 145.92 VZ 39.245

GP -27.87 ZAL 155.11 ZAP 53.03 ETS 19.73 ZAE 145.75 ETE 300.36 ZAC 73.68 ETC 280.OD CLP -47.13

DLA -l.Gl RAL 211.89 RAD $5_8.| VEL 12,223 PTH 2.80 VHP 4,787 DPA -47.11 RAP 853.09 ECC 1.4614

L-I TINE INJ LAT INJ LONG lNJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 8 LONG

2_47.07 -20.34 43.55 78.36 110.15 1 49 _5 1547.1 -17.42 34.10

49_D.76 22.54 218.t8 79.29 72.59 14 9 31 4300.8 19.92 211.29

1887.09 -21.48 25.97 77.90 111.50 3 5 51 1587.1 -18.40 16.53

4785.97 23.70 199.10 78.87 71.23 15 27 lZ 4186.0 80.92 191.41

1778.94 -24.54 5.76 76.50 114.58 4 8 54 1178.8 -21.01 559.56

450_.99 2D.81 181.Z0 77.59 67.t5 16 35 50 3907.0 83.57 175.5Z

NID-COURSE EXECUTION ACCURACY C_BIT DETERNINATZON ACCURACY

$GT 489.4 SGR 710.7 SG3 277.8 ST 162.3 SR 141.7 SS 586+2

RRT -.1182 RRF .8157 RTF -.1218 CRT .0031CRS .6071 CST -.7727

S_B R88.9 R23 -.0546 R13 .8145 LSA 605.7 NSA 150.1SSA 86.3

8G1 714.9 _d_2 483.2 THA 98.47 EL1 16Z.3 ELZ 141.7 ALF .65

LAUNCH DATE SEP 28 1970 FLIGHT TIME 84.00 ARRIVAL DATE DEC 82 1970

HELIOCENTRIC C_IC

RL 149.9e LAL .00

RP 107.51 LAp 2.11

RC 87.411 GL 11.75

PL_T0C£1MTRIC CONIC

C3 27.807 WCL 5.273

L_CH AZMTH LNCH TIME

00.00 1 4 54

00.00 IE 55 I_

100.00 8 25 41

100.00 14 17 8

110.00 3 33 15

110.00 15 85 48

DIFF_NTIAL C,_CT|N

TD( .1111 TRA -.4041

RD( -.O$&_ lIRA -._970

FD[ 1.442_ FRA -,8_H)

DOE .1352 BRA .S013

DISTANCE 259.680

LOL 5.44 VL _.079 GAL -10.1_4 AZL 87.77 HCA 109.26 SMA 155.05 ECC .21386 IN(: 2.2302 Vl 89.738

LOP 114.71 VP 38.$58 GAP -3.76 AZP 90.74 TAL 22t.09 TAP 338.35 RCA 108.17 APO 163.94 V2 35.249

GP -29.1_ ZAL 188.88 ZAP 57.65 ET5 17.40 ZA[ 145.27 ETE Z_4.29 ZAC 71.71 ETC 859.65 CLP -51.t8

DLA -.48 RAL 212.0_ RAID 63_d_.1VEL 12.214 PTH 2.19 VIIqp 4.606 DPA -48.34 RAP Z3D.11 ECC 1.4576

L-I TIME |NJ LAT INJ _ |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 8 LONG

_79.94 -21.10 45,_7 78.72 109.33 1 42 33 1680.0 -18.27 58.13

49_5,78 21.76 216.55 78.99 71.42 14 18 2 4353.8 19.02 208.t5

2018.30 -_._ 25.98 76.27 110.50 2 59 19 1418.3 -19.25 18.46

44HN).84 L_.90 1945.77 78.58 70.25 15 35 13 4090.7 ZO.O0 189.18

180_.88 -85.50 8.52 78.81 115.71 4 5 51 1206.5 -21.6T 1.05

4473.44 85.98 178,11 77._1 88.98 16 40 25 5875.4 22.64 171.56

NID-COUR_[ EXlECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC5 .1845 BAU .2526 8GT 4_1,1 _ 788.1 $83 288.9 ST 187.1SR 114.5 SS 635.7

RC5 -.1587 FAU .090_9 RRT .058A RRF .8471RTF .0476 CRT .2538 CRS .3414 CST -.8155

FC5-2.8110 DIP Z075 _ 911,7 P._ -.0018 R13 .8473 LSA 693.5 NSA 149.2 $SA 85.5

RC3 .8794 FSP -870 84_1 7_8.4 SG8 4_0.7 TNA 88.00 EL1 190.0 EL8 109.6 ALF 18.30
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE $EP 29 1970 FLIGHT TIN( Sl. OO ARRIVAL DATE DEC 24 1970

t4(L|OCENTRIC CONIC

RL 149.99 LAL .DO

RP 107.50 LAP 2.IS

RC 99.900 GL 12.1t2

PLAN(T_[NT91C CONIC

C$ 87.619 VHL 5.155

LNCH AZNTH LNCH TIN(

IK).O0 0 ST 24

90.00 13 S 7

100.00 2 19 3

100.00 14 IS 10

110.00 • 27 59

110.00 1§ 33 4E

D IFFER•NT I AL CORRECTIONS

TO( .ISSI TRA -.45§l TC3 .0890 BAU .2U3

RID( -.0049 lIRA -.5095 RC3 -.7214 FAU .09503

FD( 1.$947 FRA -,95S8 FC3-2.9788 BSP 2281

BO• .1557 BRA .5329 BC3 .7265 FSP -940

DISTANCE 241.ZIS

LO(. 5.44 VL |8.10| GAL -lO.S? AZL 87.5• •4CA 112.50 •HA 155.23 ECC .21202 INC 2.4384 Vl 29.732

LOP 117.�tV_P 39.572 GAP -3.15 AZP 90.93 TAL 229.31 TAP 341.81 RCA IOG.S9 APO 199.iO V2 $5.253

GP -31.55 ZAL •St.4• ZAP 62.39 ET$ 14.95 ZAE 144.55 ET• 297.89 ZAC 69.68 ETC 259.15 CLP -57.09

DLA .GS RAL 212.40 RAO 69•8.1 VEL 12.206 PTH 2,19 VHP 4.441 DPA -49.50 RAP 229.95 ECC 1.4545

L-I T|N( |NJ LAT |NJ LONG |HJ RT ASC |NJ AZNTH INJ TIME PO CST TIN ZNJ Z LAT [NJ Z LONG

1315.42 -21.84 47.84 79.24 108.49 1 35 57 1713.4 -19.11 40.29

4911.92 20.94 214.11 78.87 70.49 14 27 4 4316.9 18.09 204.95

20S0,04 -L_2.98 28.05 78.91 109.•• 2 S3 13 1450.1 -20.09 20.44

49SS.51 22.00 194.49 79.42 •9.32 19 43 45 4055.5 19.07 186.99

1934.27 -29.04 10.35 77.49 112.95 3 58 33 1234.3 -22.72 2.79

4444.07 2S.t3 177.07 77.05 •6.03 16 47 4T 384,4.1 21.69 149.63

N|D-COUR_M[ (XI[CUT|ON ACCURACY ORS|T DETERMINATION ACCURACY

8ST 512,3 _ 828.6 •95 319.7 ST 221.6 _ 102.9 $8 679.9

RRT ,2105 _ .•720 RTF .2401 CRT .5837 CRS -.1150 CST -.8563

974.2 R23 .0456 fl13 .8735 LSA 709.5 HSA 147.6 SSA 24.7

SGI 639.4 692 494.4 THA 76.56 EL1 230.7 EL2 80.2 ALF 17.34

LAUNCH DATE IM[P •9 1970 FL|GHT T|N[ 96.00 ARRIVAL DATE DEC 29 1970

H(LIOC•NTR|C CONIC

RL 149.84 LAL .00

RP 107.49 LAP •.39

RC 71.740 GL 14.15

PLAN[TOCENTR|C CONIC

C$ 27.471 _ 5.241

LNCH AZNTH L.NCH TIN|

'90.00 0 50 $3

90.00 13 1S I_

100.00 • 12 44

IO0.DO 14 35 $2

110.00 3 _ 55

110.00 11 42 11

DIFFER[NT|AL _4_10N8

TD( .19110 TRA -.4712 TC3 -.0071 BAU .2872

RD( .0459 I_A -.3126 RC3 -.7•21 FAU .09871

FD( 1.7387 FRA -.O700 FC3-3.1110 BSP 2547

BO[ .£O,13 BRA .5440 6C3 .7921 FSP -1000

DZSTANC[ 252.•16

LOL 5.44 VL 29.119 GAL -10.49 AZL 67,34 HCA 115.74 SI4A 135.34 ECC .21039 |NC 2.6567 Vl 29.732

LOP 121.21 VP 38.585 GAP -2.57 AZP 91.15 TAL 229.40 TAP 345.15 RCA 106.86 APO 165.81 V2 55.255

GP -33.41 ZAL 151.89 ZAP 87.19 [TS 12.28 |AS 143.52 ETE 281.33 ZAC 67.61 ETC 258.60 CLP -62.35

DLA 1.81 RkL 212.83 R,IJ) •568.1 V[L 12,200 PTH 2.19 VHP 4.351 DPA -50.55 RAP ZZS.S5 ECC 1.4521

L-| TIN( |NJ LAT |NJ LONG |NJ RT AI_ |NJ 4ZMTH |NJ TZN( PO CST TIM INJ 2 LAT INJ 2 LONG

£347.81 -L_.S4 30.10 79.93 107.5• 1 29 41 1747.8 -19.95 42.41

4979.95 20.08 211.7• 78.90 •9.60 14 34 42 4279.9 17.12 204.56

L_DI_.TZ -23.71 30.20 79.52 108.75 2 47 27 1482.7 -20.94 •2.50

4920.17 21.21 192.23 78.44 •8.43 15 52 5• 4020.2 18.09 184.92

1943.08 -_.81 12.25 78.24 112.05 3 53 58 1265.1 -23,58 4.58

441£.59 24.24 175.08 77.03 65.13 18 55 44 3812.6 20.69 167.7•

MID-COURSE [X][CUTICI4 ACCURACY QRBIT DETERMINATION ACCURACY

• ST SaO.l •f_ •89,7 •93 356.3 ST 267,D SR 119.8 SS 729.4

RRT .3•95 RRF .8935 RTF .4271 CRT .8595 CRS -.5954 CST -.8907

$GB 1051.3 R25 .0819 R13 .8938 LSA 765.8 NSA 145.9 S•A 29.9

991 927.6 692 494.8 THA 70.45 ELI 286.1 EL2 55.7 ALF 21,46

LAUN(H DATE SEP 29 197D FLIGHT TINE gO.DO ARRIVAL DATE DEC 29 1970

H(LIO(ENTRIC CONIC

RL 14R.99 LAL .DO

RP 107.4S LAP E.S3

RC 75.903 GL 15.4S

PLAN[TO(ENTRIC CONIC

C3 27.$95 VHL 5.231

LN(H AZNTH LNCH TIM(

90.00 0 43 55

!)O.00 13 26 19

100.00 2 6 39

100.00 14 49 16

110.00 3 19 S

110.00 15 51 19

DIFF(RENTIAL CONRECTI(_iS

TO( .R555 TRA -.5119 TC3 -.1134 BAU .30tHb

ROE .0t185 RRA -.3148 RC3 -.8388 FAU .10116

FO• 1.8971 FRA -.9991 FCS-S.L_D06 B•P 2957

81DE .•720 INtA .9010 BC3 .8464 FSP -1047

DISTANCE 299.534

LOt. 5.44 VL 28.122 GAL -10.40 AZL $7,11 HCA 116.98 SNA 135.39 ECC .20893 INC 2.8873 Vl 29.752

LOP 124.45 VP 38.591 GAP -2,00 AZP 91.40 TAL 229,37 TAP 348.39 RCA 107.10 APO 143.47 VZ 55.257

GP -$5.29 ZAL 151.17 ZAP 71.99 ETS 9.43 |AS 142.17 ETE 274.80 ZAC 65,53 ETC 258.01 CLP -47.74

DLA 2.99 RAL 213.37 RAD 6569.1 VEL 12,196 PTH 2.19 VHP 4.•76 DPA -51.47 RAP 219.54 ECC 1.4503

L-| TIN( |NJ LAT |NJ LONG INJ RT ARC |NJ AZHTH INJ TEN( PO CST TIN INJ • LAT INJ Z LONG

2395.54 -23.28 52.49 80,79 106.60 I •3 39 1785.5 -2D.78 44.$9

411WI,2.17 19.17 209.40 79.10 68,75 14 47 1 4242.2 16.11 202.06

2119.67 -24.44 32.46 80.39 107.77 2 41 56 1519.7 -21.79 24.97

4584.27 20.29 189.95 78.62 67.57 16 2 40 5984.5 17.08 182.$4

1995.09 -27,56 14.26 79.17 111.07 5 49 39 1•95.1 -24.44 9.48

4380.65 23.31 173.04 77.17 44.26 17 4 19 5780.6 19.96 195.81

M|D-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT •37.6 6DR 949.Z SG3 548.8 ST 324.8 SR 151.8 SS 765.7

RRT .5419 RRF .9100 RTF .58•0 CRT .9630 CRS -.8051 CST -.9177

SG6 1143.4 R23 .1079 R15 .9097 LSA 831.0 14SA 143.6 SSA 22.9

$91 1031.7 $92 493.0 THA 63.51 EL1 356.6 EL2 57.3 ALF 24.52

LAUNCH OAT• $EP 29 1970 FLIGHT TIN( 92.00 ARRIVAL DATE DEC 50 1970

HI[LIOCENTRIC _IC

RL 149.1_ LAL .00

RP 107.40 LAP 2.95

RC 79.017 fH. 16.92

PLAN[TOCENTRI( CONIC

C$ •7.500 _SL S.I_S

LNCH AZNTH LNCH TIM(

IO.O0 0 57 I_

gO.O0 13 SO 5

100.00 • 0 41

I00.00 14 57 27

110.00 3 13 28

110.00 1• 1 10

DISTANCE 263.919

LOL 5.44 VL •0.122 GAL -10.31 AZL 68.07 HCA 122.22 $MA 135.38 ECC .20762 IN(: 3.1529 Vl 29.732

LOP 127.70 VP 39.392 GAP -1.47 AZP 91.67 TAL 229.23 TAP 351.45 RCA 107.27 APO 163.49 V| 35.258

GP -37.07 ZAL IS0.50 ZAP 7•.71 ITS 6.40 ZA( 140.50 ST( 268.45 ZAC 63.47 ETC 257.39 CLP -73.26

DLA 4.21RAL 214.02 RAID 9568.1 VI[L 12.193 PTH 2.19 VHP 4.235 DPA -52.28 RAP 215.58 ECC 1.4493

L-I TIN( INJ I.AT |NJ _ |NJ RT ARC |NJ AZMTH |NJ TIN( PO CST TIM |HJ 2 LAT INJ 2 LONG

24•1.13 -_.99 35.00 61.83 105.52 I 17 43 1821.1 -21.62 47.13

4803.43 18.19 L_4.97 79,4• 67.92 14 SO 9 4203.4 15,04 199.71

2152.39 -23.1• 34,87 01.46 109.70 2 36 54 1552.4 -2•.63 29.98

4547.40 19.32 167.65 78.97 6•.74 16 13 15 3947.4 18.01 180.42

19'/4.62 -29.31 18.41 60.29 11D.01 3 45 52 1324.6 -25.53 8.50

4547.93 22,33 171.01 77.47 65.42 |7 13 38 3747.9 18.58 143.88

CNB|T DETERMINATION ACCURACY

ST 395.7 Sit 197.6 $$ 799.8

CRT .9697 CRS -.9098 CST -.9379

LSA 902.7 MSA 141.1 SSA •2.0

EL1 441.6 ELI 25.5 ALF 26.39

DIFFI[I_NTIAL _CTION9

1"DE .3181 TRA -.8947 TC3 -.t1_89 6AU .3351

RD( .1517 _ -.5120 RC3 -.6891FAU .10217

IrDE 1.9149 FNA -.8401 FC3-3.24OI Blip 3215

90( .$540 INIA .03t4 6C3 .9180 FSP -1080

MID-COURSE EXECUTION ACCURACY

8ST 743.2 SCdl IOO4.2 SG3 356.3

RRT .656t IIIRF .t230 RTF .6959

St,,4 1249.3 RL_ .IZ•? R13 .9221

$91 1149,2 SG2 490.0 THA 57.49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970J

LAUNCM DATE &EP E9 1970 FLIGHT TIME 94.0D ARR|VAL DATE JAN 1 1971

H(LIOCENTRIC CGNIC

RL 149.44 LAL .00

RP 107.48 LAP 2.77

RC Tl. EiD GL II.lg

PLAI4[TOCENTR 1C CECil C

C$ IT.Ell ViAL S.ll4

LNCH AZkiTH LNCH TINE

90.00 O SO 47

• 0.00 13 SO 51

100.00 I $4 44

100.00 1i I 3S

IIO.OG 3 • 99

110.00 II 11 IS

D I FFiLI[NT I AL CGNIECTIN

TO( .M_i 111A-.SI_S

.8000 m -._81
FDE t.Ol_J FIA -.7101

aO[ .44_ 81tA .6711

DIITANC( Z7Z.tl9

LOt. 5.44 VL tl.115 GAL -10.11 AZL U.10 HCA 125.47 SMA

LOP 130.95 VP 90.587 GAP -.IS AZP I|.g7 TAL 228.98 TAP

GP -$8.84 ZAL 149.tl tAP 81.30 ETI 3.10 ZAE 138.lS ETE

135.li EC( .ZD441 INC 3.3918 Vl ZO.731

354.44 RCA 107.39 APO ll}.ll V! 39.211

Zll.44 ZAC 91.45 ETC Ztl.75 CLP -Tl.l|

DLA 5.49 RAL 214.10 tAD |511.1 V[L 1|.193 PTH 2.19 VHP 4.219 DPA -52.98 RAP Zl1.51 ECC 1.44R1

L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ Z LAT INJ Z LONG

2411.18 -14.it 57.73 85.07 104.53 1 11 48 18t1.1 -tZ.4l 49.7l

47_.1t 17.14 t04.40 80.00 17.11 IS 10 14 41li.t ll.lO 197.31

tllO./S -tS.M 37.47 U.7t 105.51 t 31 14 1510.5 -29.50 19.48

4901.15 11.17 lll.ll 79.49 QS.91 11 24 44 3101.1 14.07 178.15

IDSI.tl -_Jo07 II.7S I1.14 ill.It 9 41 IS ISSI.S -ZI.IS 10.70

4114.01 tl._ 111.14 77.I4 It.lO 17 tS 47 $714.1 17.45 141.91

MID-COUID[EXECUTIOM ACCURACY ORBIT DETF_qMINATION ACCURACY

TCS -.S$11 IAU ._IIS IGT 871.1 IGII 1010.S IGS 558.1 ST 47D.I 811 148.7 IS 699.4
RCS -.110t FAU .10140 RRT .TilT NRF .1311 RTF .7730 CRT .1911 CR$ -.iitl CIT -.Dill

FCi-3.tiTi BSP $589 _ l_S.TiU_l .t417 t|S .tSID LSA 989.t NIA 199.0 SSA SO.I

BCS .•111 FliP -lOtS 8Gl 1£71.4 _ 40i.8 THA it.OR EL1 539.9 ELl _O.I ALF 27.35

LAUNCH DATE I_P 19 1970 FLIGHT TIN[ 94.00 ARRIVAL DATE JAN S 1971

N(LIOCENTN|C CONIC DISTANCE 178.SO7

RL 141._J'LAL .00 LGL 5.44 VL SO.1_ GAL -10.11 AZL _J.iZ HCA 120.71 SNA 115._ ECC ._OtSS INC 3.Ills Vl _.731

lip 107.411 LAP t.07 I_P 134.t0 VP 31.977 GAP -.4| AZP DE.SO TAL tsD8.12 TAP 347.SS RCA 107.41 APO 161._ Vt 35.250

RC I)0.50? _ 19.117 GAP -40.51 ZAL 141J.Cm tAP 15.70 ETS SSD.70 2RE 130.3• [TE tSl.DI ZAC 59.46 ETC RiG.am CLP -lUl.99
PLA_CTGCE]_TN IC CONIC

C3 17.$41 _4L 5.219 DL_ 1.8t RAL itS.it RiD IS_J.l N(L IE.19S PTH t.19 VHP 4.151 DPA -IS.i• RAP _07.59 ECC 1.4500

LNCH AZNTH LNCH TIN( L-I TIN( INJ L_T INJ _ INJ RT AIC INJ A_4TH INJ TIN[ PO CST TIN INJ t LAT INJ t LONG

so.am o e_ o 8104.4_ -IS.SO lo.71 04.93 iO=.IO i 9 44 lS04.5 -19.94 St.•9

I0.00 14 4 49 4710.01 11.01 lOS,IN) 00.73 G1.S3 IS mS 11 41lO.D lt.17 194.81

I00.00 I 41 34 _i.SI -_J._ 40.31 84.lO 104.17 2 21 48 1111.1 -_4.S• 91.11

100.00 19 I1 IO 4410.00 17.14 II_.N 10.20 t5.13 11 57 19 51t9.0 11.15 17i.lO

110.00 S 4 I0 1114.10 -11.11 21.t7 84,11 lOT.SO S $7 34 1114.1 -17.11 19.11

110.00 SO lo 16 4171._ lo.11 l_J.ll 71._0 11.7l 17 34 55 5478.7 11.14 lil.l•

DIFFERENTIAL CC_N[CTIN N|D-Q_N_ EXECUTION ACCURACY ORBIT D[TERNINATION ACCURACY

T_ .41t7 TNA -._4L_ TC3 -.4779 IAU .3_5 8&T 1_.1 8G_ tO_i.7 8G3 355.3 ST 577.4 IR t_8.4 SS 898.1

liD( .t_9 RRA -._ RC$ -.INl|S FAU .09961 liT .781_ RRF .9414 RTF .8111 CRT .99G0 CRI -.9714 CST -.iGt8

1.1110 FNA -,7_.4 FC_-S.iS41 _ 40311 OCAI 1414.£ I .1531 I113 .9101 LSA i017.0 NSA 1SS.t SSA ll.l

DO( .Dill IDA .7041 KS I.DT_7 Flip -JOB7 K| |413.9 iGt 403.$ THA 47.46 EL1 _4D.I ELi iS.8 ALF 17.iS

LAUNCH DATE SEP IS 1D7O FLIGHT TIN( DO.DO ARRIVAL DATE JAN 5 1971

HELIOCENTRIC CONIC

RL 149.lS LAL .00

RP 107.48 LAP t.S?

RC II.?S• GL ti.17

PLAN[TOCENTRIC CGNIC

CS 27.477 VHL S.t41

LNCH AZNTH LNCN TIN(

90.00 O 19 $0

90.00 14 tO 4

100.00 I 4t 11

1DO.D0 15 17 tS

110.00 t 99 SS

110.00 11 _S

DISTANCE 88i.071

L04. 5.44 VL iS.DIS GAL -10.00 AZL 81.00 t4CA 111.D4 SNA

LOP IS7.45 VP SI.ll2 GAP .DE AZP iE.I7 TAL 218.17 TAP

GP -4l.t5 ZAL 14S.1D tAP It.IS ETI SSS,24 ZA[ IS4.01 ETE

1iS.O! ((C ._OA!! IN( S.SSSi Vl Z•.T)!

• 12 RCA 1D7.41 APO lIE.SO VZ $5._57

151.74 ZAC iT.SO ET¢ 15i.44 CLP -RR.77

DLA S.t• tAL 211.71 RiD Sl_J.1 VEL 1t.tOl PTH t.19 VHP

L-1 TIN[ INJ LAT INJ L_NG INJ RT ASC INJ AZNTH INJ TIN[

till.iS -26.07 M.01 N.tS 101.47 0 St 12

4175.91 14.7S 199.19 81.67 IS.iS 15 $7 iD

tt7t.SI -27.31 4_.47 IS._ 102.9O t lo S

4,611.45 15.91 110.19 81.11 M.35 16 51 10

IO_.St -SO.13 _4.11 84.17 105.98 3 SS 30

4t41.41 10.95 11_.lo 79.47 11.00 17 47 10
O IFIr(NENT I AL C_IUtECT ION_

10( .Sl_! TRA -.0847 TC$ -.1040 BAU .4_SO
RDE .SOl4 RRA -.t741 IECS 0.9410S FAU .01111

FDE t.1471 IrRA -.67_7 FCi-S.OtI_ B_P 4490

• DE .SIS7 MA .7379 IMES 1.1114 F_ 0 -1081

LAUNCH DATE 8(P t• 1970

N|D-COU_ EX[CUTIGN ACCURACY

8IT 1181.0 8DR 11_.9 8G3 _47.S

NNT .8_81 NRF .9479 RTF .6139

SG8 1_.6 R_ .IS_4 RIS ._iO

_M;t ISS11.2 8G_ 477.1 THA 4S.21

4.317 DPA -54.11 RAP lo9.71 ECC 1.4ill

PO CST TIN INJ t LAT INJ Z LONG

1DS1.R -14._2 55.13

4075.• 11.$4 lS_.lS

1676.1 -15.19 35.15

iSlS.4 11.$2 179.15

1414.S -lt.li 15.80

3641.4 14.94 157.78

OR•IT DETERNINATION ACCURACY

ST _86.t M 348.811 8tO.Z

CRT .DDSS CRS -.i845 CST -.9711

LSA 1112.8 NiA 1St.1 SSA ll.S

ELI 771.0 ELi t•.O ALF IS.It

FLIGHT TIN[ 100.00 ARRIVAL DATE JAN 7 1971

DISTANCE _1.4_8

I_L S.44 VL 11.0_0 GAL -9.81 AZL IS.1I HCA 135.18 SNA

LOP 140.70 VII M.S44 GAP .4t AZP 14.08 TAL Pt7.SS TAP
GP -41.93 2AL 14i.13 ZAP 93.14 ETS 352.$S ZAE 131.40 ETE

14EL IOCENTRIC CONIC
RL 149.81 LAL .00

IP 107.49 LAP S.O_
ItC O4.9O5 6L L_.4t

PLAMETOCENI_ 1C _IC

CS 17.719 VHL t.IOl

LNCI4 AZNTH L_CH TIRE

tO.am 0 • 4

90.00 14 $7 S

100.00 I 31 II

1DO.D0 19 S3

110.00 t 14 IS
Ill.tO it I0 44

O I FIrLrR(NT i AL C_III_CT|ON_

TO( .YSSO TRA -.7811

ItD[ .Si07 NIIA -.l_ll

t.ilil lrRA -.S$Sl

• 7ill ratA • 710_

I_I.DO ECC .loSS9 INC 4._411 Vl t9.79_

t.81 RCA 107.47 APO 19O._4 V_ iS.tit
147.11 ZAC iS.S1 ETC tS4.79 CLP -95.01

DLA 9.tl RAL 117.07 RND i51_1.1V_L 1E.110 PTH 2.19 VHP 4.413 DPA -14.75 tAP 1_.•S [CC 1.4iGl

b-! TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ t bAT |NJ t LONG

2104.54 -ll._ 17._ I_l,L_ 9O.TI O St 18 2004.5 -tS.ll 99.41

4117.10 13._ 1_.3i 81.89 t4.81 15 54 11 4017.1 •.87 IS•.S•

I_111.13 -tS.O0 47.0_ IT,IHI 100.01 t 14 t 1711.5 -tl.ll 38.67

43410.84 14.$4 177.59 02._7 IS.St 17 I 3S S780.i 1O.lS 170.71

1071.41 -SI.41 t7.30 87.09 11N.£4 3 29 11 1478.4 -_•.1S 11.84

4lo$.71 17._ l_.lo 10.51 IO.L_ 11 O 41 3601.7 11.53 1iS.St

NID-COUIEII[EI_CUTIGN ACCURACY CIqBIT D[TERNINATION ACCURACY

TCS -.7_$0 BA_ .4Sit 8IT 1350.0 VA_ 1135.7 8IS $33.S ST SlS.t SR SD•.5 SS 901.7

RC3 -.SO|4 FAU .00100 RRT .1414 _NF .1_17 flTF .0841 CRT .9939 CR$ -.9910 CST -.9757
FCS-2.8411 Blip 4181 SGB |714.t RI_ .17S4 R13 .9471 LSA 1171.2 NiA 139.4 SSA 17.0

BC9 1.1102 FSP *lOtl S_I 1190.7 SC_ 471.3 TNA _9.2t EL1 905.1 ELf 99.S ALF 16.08

t889



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE •EP t9 1970

H(LIQCENTRIC C(_IC

RL 14•.•• LAL .OQ

RP 107.t0 LAP 3.14

R( •7.241GL t§.4_

PLAN[TOCEHTRIC C(_41¢

C$ 2•.10S VHL S.301

LNCH AZMTH LNCH TIN[

90.00 0 0 24

IO.O0 14 $• 7

100.00 1 87 34

100.00 1• 11 3T

110.00 2 49 1

110.00 17 • 40

FLIGHT TIME 102.00 ARRIVAL DATE JAN 9 1971

DISTANCE zgT.TSZ

LOt. 5.44 VL 28.033 GAL -9.7§ AZL 85.27 HCA

LOP 143.95 VP 58.521 GAP .91 AZP 93.S4 TAL

GP o45.65 ZAL 143.3i ZAP 97.t0 ETS 348.73 ZA[

1_8.42 •HA 154.69 ECC .20253 IN¢ 4.7304 Vl 29.781

227.01 TAP 5.45 RCA 107.41 APO 161.97 V2 35.253

128.86 (TE 243.01 ZAC 58.62 [TC 254.12 CLP-IDO.16

DLA 11.54 RAL 219.17 RAD 6518.1 V[L 12.226 PTH 2.10 VHP

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZNTH INJ TIM(

8818.98 -27.34 71.9T !)0.54 97.•8 0 44 48

4S7S.0• 11.83 193._ 84.32 64.09 16 12 22

ESIt.82 -28.•6 51.07 90.32 98.8• 2 7 17

4331,45 13.03 174.70 85.71 •Z.8• 17 23 49

E127.95 -32.1• 30.94 •9.56 102.21 3 24 29

4159.06 16.16 159.84 81.93 59.46 1• 15 59

DIFFLrR[NT|AL CCRRECT|CN8 NED-COURSE EXECUTION ACCt_ACY

TD2 .147• TRA -.7597 TC3 -.•385 BAU .4839 SGT 1524.7 •DR 1147.6 •03 317.0

.4051 liRA -.1_D•4 RC3 -.9775 FAU .08570 RRT .8845 RtRF .956• RTF .9010

£.1418 FRA -.4US FC5-E.•398 BSP 5421 •De 1908.5 RZ5 .1•35 R13 .9505

• •387 BRA .7•39 0C3 1.287• FSP -1004 $01 1•47.9 6;2 47•.5 THA 35.79

LAUNCH DATE 81[P E9 1970 FLIGHT T114[ 104.00

HELIOCENTRIC CC_IC DI•TANCE 304.046

RL 149.841 LAL .00 LOL 5.44 VL 28.001 GAL -9.62 AZL 84.83 HCA 141.65 •HA

RP 107.91 LAP 3.11 LOP 147.20 VP 50.4H GAP 1.33 AZP 94.08 TAL 226.51 TAP

R£ 80.504 GL 27.69 Gill -47.44 ZAL 141.37 ZAP 100.15 ET• 344,76 ZAE 128,12 ETE

PLANETOCENTRIC CONIC

C3 28.1_7 VHL 5.558 DLA 15.40 RAL 220._1 RAID 85_1.2 VI[L 12.250 PTH 2.20 VHP

iNCH AZNTH LNCH TIME L-| TIN[ INJ LAT INJ LCNG |NJ RT AEC INJ AZHTH INJ TZNE_

90.00 23 4• 30 2752.13 -27.88 7•.09 93.25 95.27 24 32 2

90.00 15 17 4• 4917.14 10.09 189.8• 88.15 63.40 16 33 3

100.00 1 1• 47 2447.20 -L_J.25 55.77 93.08 96.47 1 $9 54

100.00 1• 3£ 7 4277.30 11.33 171.58 85.50 61.15 17 43 24

110.00 E 42 47 21114.39 -32.91 35.20 92.47 99.80 3 19 11

110.00 17 14 34 4112.•• 14.55 157.24 85.65 58.72 18 33 9

DIFFERENTIAL C_RI[CTION• NIO-¢OUR84[ (XI[CUTION ACCURACY

11)( 1.000• TRA -.7021 TC5 -.9377 BAU .5133 SGT 1701.5 •DR 1145.3 SG3 296.8

liD( .4483 RRA -.1490 RC5 -.9848 FAU .07913 RRT .8735 RRF .RSIH) RTF .9126

FI)( £.1093 FRA -.3•79 FC5-2.3••1 8SP 5903 _ 2051.1 R23 .1934 R13 .9525

114)( 1.0972 BRA .800_ BC5 1.33•3 FSP -949 301 1995.1 SG2 475.8 THA 32.53

4.544 DPA -55.39 RAP 19•.36 ECC 1.4625

PO _3T TIM INJ 2 LAT INJ 2 LONG

20_11.0 -23.99 63.56

3975.1 8.15 186.58

1762.8 -27.14 42.80

3731.5 9.29 167.91

1528.0 -50.1• 22.33

3559.1 11.99 153.12

OR•IT DETERMINATION ACCURACY

ST 950.1 SIR 442.2 S• 911.4

CRT .9931 CRS -.9954 CST -.9801

LSA 13•2.5 HSA 131.2 •SA 15.8

ELI 1042.9 EL2 46.9 ALF 24.86

ARRIVAL DATE JAN 11 1971

134.45 ECC .20172 INC 5.1716 V1 29.732

7.96 RCA 107.53 APO 161.58 V2 35.249

259.35 ZAC 51,62 ETC 253.44 CLP-ID3.1D

4.715 DPA -56.14 RAP 192.81 ECC 1.4721

PC) C8T T|H INJ Z LAT |NJ 2 LONG

215Z. 1 -26.84 68.37

5917.1 6.44 t83.09

1847.2 -28.04 47.17

5•77.3 7.51 164.87

15•4.4 -31.21 26.39

3512.9 10.30 150.71

ORBIT DETERMINATION ACCURACY

ST 1101.8 SIR 484.8 S• 921.0

CRT .9921 CR3 -.9977 CST -.9833

LSA 1510.0 NSA 130.6 $3A 14.3

ELI 1201.5 EL2 55.8 ALF t3,64

LAUI_CH DATE SEP 19 1970

HELIOCENTRIC CONIC

RL 149.81 LAL .00

RP 107.5l LAP 5.IS

RC 91.778 GL 30.1i

PLANETOC2NTRIC CONIC

C3 29.541V18L 5.43|

LN£H AZMTH LHCH _IIE

90.00 23 34 41

!)(3.00 15 42 46

100.00 1 • 25

100.00 1• 55 33

110.00 E 35 30

110.00 17 46 5

FLIGHT TIME 104.00

DISTANCE 310.310

LOL 5.44 VL 27.968 GAL -8.48 AZL 84.52 HCA 144.611 •HA

LOP 150.4E VP 38.417 GAP 1.74 AZP 94.65 TAL 225.54 TAP

GP -49.37 ZAL 139.13 ZAP 102.75 ET6 340.65 ZAE 125.29 ET[

ARRIVAL DATE JAN 13 1971

154.19 ECC .20096 INC 5.4804 Vl 29.732

10.42 RCA 107.22 APO 161.14 VZ 35.243

25•.05 ZAC 49.52 ETC 252.70 CLP-109.61

DLA 15.45 RAL L_2.29 RAD 6§1_.2 V[L 12.285 PTH 2.21 VHP

L-I TIM( IRa LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2011.•7 -26.2E 62.68 96.40 92.39 24 21 32

4452.27 8.09 166.15 86.43 62.77 16 56 58

2522.05 -29.69 61.29 98.3l 93.60 1 50 27

4217.12 9.39 1¢!11.17 •7.73 61.49 18 5 56

2t49.58 -$3.56 40.18 95.90 98.92 3 15 0

40112.35 12.74 154.43 •5,74 5•.01 18 52 45

DIFFERENTIAL CORR2CTION$ MID-COURSE EXECUTION ACCURACY

TO( 1.177• TRA -.71MNI TC3-1.0174 BAU .$40• 3GT 1878.7 SGR 1131.• $03 273.9

RD( .4R51 RRA -.11_$ RC5 -.9167 FAU .07tHI4 RRT .8773 _ .i_19 RTF .9208

FOE R.0831 FRA -.2948 FC5-2.1054 BSP 6364 $GB 2193.6 R23 .2039 R13 .9537

BO( 1.•776 BRA .•Oe8 BC3 1.3668 FSP -881 SG1 2140.9 •G2 476.4 THA 29.47

FLIGHT TIN( 108.00LAUNCH DATE 8(P 29 1970

HELIOCENTRIC C0141C DISTANCE 316.545

RL 149.8• LAL .00 LOL 5.44 Vb 27.92• GAL -8.33 AZL •3.72 HCA 148.11SI4A

RP 107.93 LAP 5.31 LOP 153.71 VP 30.433 GAP 2.13 AZP 95°54 TAL 224,70 TAP

GP -51.49 ZAL 136.60 ZAP 104.87 ET5 336.54 ZAE 120.35 ETERC !)4.05• GL 32.90

PLANETOC2NTR I C CONIC

C3 30.783 VHL 5.548

LNCH AZI4TH LNCH TIN(

RO.O0 £6 11) 7

00.00 19 12 12

100.00 0 S• 44

100.00 17 25 lO

110.OO 2 £9 441

110.00 11 • 40

DIFFERENTIAL C_IIII[CTi0NS

TI)( 1.3072 T2A -.8040 TC5-1.08_II BAU .5835

• 5430 IBIA -.0844 RC5 -.9531FAU .0•370

FD( •.0119 FRA -.1559 FC5-1.7914 884= 8730

1.4097 lIRA .8044 8C5 1.3892 F•P -789

4.931 DPA °57.04 RAP 109.25 ECC 1.4662

PO C$T TIM INJ 2 LAT INJ I LONG

2211.7 -27.60 74.07

3852.3 4.58 179.44

1922.1 -26.•8 52.58

3617.1 5.51 161.53

1649.6 -32.24 31.19

3442.4 8.42 148.00

ORBIT DETERMINATION ACCURACy

ST 12•9.4 SR 524.3 $6 927.8

CRT .9909 CRS -.9990 C$T -.9859

LSA 1852.t NSA 151.2 6•A 12.7

EL1 1371.9 EL2 65.5 ALF 21.31

ARRIVAL DATE JAN 15 1971

153.90 ECC .20025

12.•1RCA 107.09

233.10 ZAC 47.t7

ZNC 6.2779 V1 L_9.732

APO 160.71 VZ 55.140

ETC 251.88 CLP-114.34

DLA 17.72 RAL L_4.13 RAD 8388.2 VEL 12.335 PTH 2.22 VHP 5.20E DPA -58.12 RAP 1•5.51 ECC 1.5086

L-I TIM( INJ LAT INJ LONG IHJ RT AEC INJ AZMTH INJ TIIIE PO CST TIM INJ 2 LAT INJ 2 LONG

L_IO•.50 -28.50 89.•1 100.08 88.91 24 8 33 2506.5 -20.15 80.95

4578.09 5.7• 181.95 91.30 62.23 17 25 10 577•.1 1.99 175.29

2810.73 -29.09 87.87 100.10 90.14 1 39 17 Z010.7 -29.55 59.08

4149.09 7.16 1•4.35 9Q.53 60.90 18 32 19 5549.1 3.22 157.77

2329.05 -34.03 46.09 IH).95 93.45 3 5 32 172•.0 -$3.18 5ti.96

4009.58 10.71 151.39 88.38 57.34 19 15 26 3408.6 6.55 145.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUIEACY

8GT £054.3 VAt 1104.3 SG3 t4•.9 ST 1458.7 SR 5•1.9 S• 934.5

RRT .8772 RRF .9029 RTF .9265 CRT .9694 CRS -.9997 CST -.9879

8011 2332.3 223 .2150 R13 .9540 LSA 1814,• NSA 133.5 •SA 11.0

SG1 22•3.0 802 477.1 THA 26.49 EL1 1559.4 EL2 76.1 ALF 20.94
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUUEN DATE SEP 29 1910 FLIGHT TIME llD.O0 ARRIVAL DATE JAN 17 1971

t4(LIOCENTRIC CONIC

RL 149.96 LAL .00

RP 107.55 LAP 3.31

RC lii.$39 GL $5.99

PLAN[TG([NTRIC CONIC

C3 $E.597 V_L 5.?09

LNCH AZNTH LNCH TIN[

• D.O0 23 1 17

• D.O0 19 47 $4

1DO.D0 0 39 40

100.00 17 59 I

110.00 Z 16 55

110.00 19 34J mlt

DIFFI[RENTIAL COIWt[CTiONI

TIME 1.6303 TRA -.1013 TC3-1.0976 BALI .5887

RD_ .5795 RRA -.0044 Rr..3 -.7977 FAU .094_0

FD( 1.9304 FRA -.0_7 FCS-1.4927 B_P 7312

ROE 1.760_ BRA .8015 BCS 1.5510 F6P -734

DISTANCE 322.150

LOL 5.44 VL 27.886 GAL -R.17 AZL R$.01 H(A 151.$4 SNA 133.59 ECC .19969 IN( 6.9942 Vl 29.732

LOP 15Q.95 VP 38.400 GAP 2.50 AZP 96.14 TAL 223.79 TAP 15.13 RCA ID6.R$ APO IlO.2l V2 35.235

GP -53.87 ZAL 133.76 ZAP 106.47 ET6 331.60 ZA[ 117.25 ETE Z_).36 ZAC 44.79 [TC 250.90 CLP-118.74

DLA 20.25 RAL _G.2R RAD 6568.3 V[L 12.406 PTH 2.24 VHP 5.544 DPA -59.39 RAP 181.40 [CC 1.536S

L-I TIRE INJ LAT TNJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ E LONG

3099.84 -17.85 99.09 104.33 84.68 23 51 40 Z.422.6 -26.$0 69.45

4LqlO.S7 2.1HI 177.04 94.97 65.83 17 59 25 3110.$ -.85 170.41

2719.. -n.14 75.85 104.49 65.95 1 24 56 2116.3 -29.69 IT.01

40TO.SS 4.53 159._ 94.10 60.42 19 3 59 3470.4 .56 153.45

2417.17 -$4.18 55.21 104.71 89.24 2 58 12 1617.2 -35.90 43.97

_M4.24 8.40 148.04 91.72 56.74 19 42 7 3344.2 3.97 141.76

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 232.1 $6R 1071.1 SSS 123.0 ST 1656.6 Sit 582.2 S6 SV28.3

RRT .87L_0 RRF .IND21 RTF .9624 CRT .9881 CR6 -.9998 CIT -.9697

SC_ 2475.7 P.L_ ._5 R13 .9553 LSA 1981.6 NSA 133.8 66A 9.6

_JG1 14_8.4 _ 481.0 THA 25.70 EL1 1753.9 EL2 84.4 ALF 19.20

LAUNCH OAT[ W[P 29 1970 FLIGHT TIN[ 112.00 ARRIVAL DATE JAN 19 1971

H(LIO(ENTRIC C_NIC

RL 149.84 LAL .00

RP 107.57 LAP 3.57

14.1_.4 r,4. 39.37

PLAN[TO(EN1191C CONIC

C3 $5.293 _ 5.guIo

LNCH AZNTH tJ4CH TIN[

90.00 _ $5 3

90.00 17 33 I_l

100.00 0 17 5a

100.00 18 37 12

110.00 J_ 1 16

110.D0 19 9 41

DISTANCE 318.927

LOL 5.44 VL 27.844 GAL -9.00 AZL 82.13 HCA 154.55 _4A 133.27 ECC .19697 IN( 7.8746 Vl 19.751

LOP 1RO.LPO VP 38.345 GAP Z.RI AZP 97.12 TAL 222.93 TAP 17.38 RCA 106.75 APO 159.79 V2 35.229

GP -56.59 ZAL 130.$4 ZAP 107.50 ET6 326.95 Z_[ 113.96 ETE 227.74 ZAC 42.01 (TC 149.87 CLP-123.09

DLA 23.06 RAL _8.69 PAD 61M.4 V(L 12.516 PTH 2.27 VHP 5.981 DPA -60.83 RAP 176.61 ECC 1.5807

L-I TIRE INJ LAT INJ LONG INJ RT _ INJ AZNTH INJ TI442 PO CST TIM INJ 2 LAT INJ 2 LON_

317_.46 -_.45 108.80 109.09 79.50 23 27 55 2572.4 -27.63 100.34

4190.93 -.58 170.9_ 99.81 61.69 18 43 9 3580.9 -4.36 164.£8

• 055.39 -28.58 65.75 109.51 80.85 1 5 L_ _53.4 -29.55 77.06

_75.21 1.52 154.75 9_.78 60.13 19 43 27 3375.2 -Z.67 146.23

2627.99 -33.74 61.85 110.30 64.16 2 44 4 1920.0 -34.18 5_.61

$973.37 5.74 144.28 86.01 56.24 20 14 14 3273.4 1.26 138.05

DIFFERENTIAL C_I_CT|ON_ N|D-COURR[ IX[CUT|ON ACCURACY OROIT DETERN|NATION ACCURACY

TD( 1.9567 _ -.7774 TC3-1.0830 BAt) .6044 _GT 2408.066R 1014.5 SG3 19_.0 ST 1881.5 SR 59_.0 SS 922.8

RD[ .6121 lIRA .0680 RC3 -.l_3S FAU .04799 RRT .8597 RRF .9581 RTF .9369 CRT .9860 CRS -.9993 CST -.9912

FD( 1.950(, FRA .0110 FC3-1.1775 Blip 7775 $68 _016.8 P.P..3 .1311 R13 .9559 LSA 2175.4 MSA 136.3 SSA 8.1

BD[ 2.0964 MA .7804 0C3 1.2960 FSP -651 S_1 2546.0 SGZ 484.8 THA 20.73 EL1 1970.2 EL2 94.4 ALP 17.27

LAUNCH DATE $EP 29 1970 PLIGHT TIN[ 114,00 ARRIVAL DATE JAN 21 1971

HELIOCENTRIC CONIC

RL 149.86 LAL .DO

RP 107.59 LAP 3.39

RC 100.910 GL 43.17

PLAMETO(ENTR|C CONIC

C3 39.367 VHL 6.274

LNCH AZNTH LNCH TIM(

90.00 21 51 46

00.00 16 $9 6

100.00 23 41 16

100.00 19 32 18

110.00 1 42 58

110.00 19 11 1

DISTANCE 355.073

LOt. 5.44 VL 67.799 GAL -8.82 AZL 81.01 N(A 157.77 SMA 132.93 ECC .1963R INC 6.9905 Vl 29.752

LOP 163.45 VP 38.324 GAP 5.20 AZP 98.33 TAL 221.60 TAP 19.57 RCA 106.56 AlSO 159.31 V2 35.222

_P -59.71 ZAL 126.92 ZAP 107.90 [TS 521.62 ZAE 110.40 ETE 224.98 ZAC 38.82 ETC 246.03 CLP-127.56

DLA 26.18 RAL 231.49 RAD 6568.5 VEL 12.676 PTH 2.30 VHP 6.555 DPA -62.37

L-I TIN[ INJ LAT |NJ LONG |NJ RT ARC INJ AZNTH INJ TIN( PO CST TIN

5387.95 -22.92 123.59 115.93 72.91 22 48 14 2788.0

40_0.75 -5.72 161.95 108.63 62.22 19 46 7 3420.7

$034.9_ -25.94 98.58 114.89 74.60 24 31 51 2435.0

384.6.96 -2.96 147.81 105.12 60.24 10 56 27 3249.0

2666.50 -32.22 72.36 116.66 78.09 2 27 24 2066.5

3790.20 2.58 159.92 101.67 55.90 20 54 11 3190.2

DIFFERENTIAL CORRECTIONS

TDE 2.5909 TRA -.7L_5 TC5-1.0Z06 BAU .6164

RD( .6979 RRA .1_0_ RC5 -.5755 FAU .03958

FD( 1.7996 FRA .0971 FC5 -.8704 BSP 8148

EIO[ 2.4044 BRA .7459 BC$ 1.1717 FSP -5§8

RAP 170.72 ECC 1.6479

INJ 2 LAT INJ 2 LONG

-25.05 115.57

-9.59 155.20

-27.80 90.26

-6.90 141.25

-35.58 63.37

-1.92 135.72

ORBIT DETERMINATION ACCURACY

ST 2151.3 SR 575.9 SS 914.1

CRT .9820 CRS -.9976 CST -.9925

LSA 2385.4 NSA 140.1 SSA 6.7

ELI 2205.3 ELZ 105.3 ALP 14.89

HID-COURSE EXECUTION ACCURACY

SGT 2584.5 SGR 936.4 SG3 168.5

RRT .8348RRF .9470 RTF .9412

Sr_ 2748.7 R23 .2590 R13 .9564

SG1 2704.2_;2 495.0 THA 17.42

LAUNCH DATE 9EP 29 1970 FLIGHT TIN[ 116.00 ARRIVAL DATE JAN 23 1971

MELIC_ENTRIC CONIC

RL 149.86 LAL .00

RP 107.61 LAP 3.59

RC IO3.19Q GL 47.37

PLAN[TOC(NTRIC CONIC

C_ 45.831 W4L 6.770

LNCH AZNTH LI_N TIN[

81.0£ 19 15 8

98.90 21 42 1

100.00 29 25 Lr5

100.00 _1 14 28

110.00 1 14 45

110.00 L_O 48 30

DISTANCE 541.185

LOt. 5.44 VL 27.752 GAL -6.85 AZL 79.54 HCA

LOP 1_G.70 Vi e 36.28_ GAP 5.55 AZP 99.90 TAL

GP -65.35 ZAL 122.84 ZAP 107.63 ETS 315.54 ZAE

160.96 SI4A 132.58 ECC .19784 INC10.4594 Vl L)9.752

220.72 TAP 21.69 RCA 106.35 APO 158.81 V2 35.215

104.47 ETE 221.71 ZAC 35.12 ETC 245.67 CLP-132.46

OLA L_J.59 RAL 234.78 RAD 6568.7 V_L 12.951 PTH 2.36 VHP 7.338 DPA -63.86 RAP 163.17

L-I TIME INJ LAT XNJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

5979.81 -14.76 183.61 117.15 M.06 20 21 20 3579.8 -19.13

3508.57 -14.75 128.76 117,15 64.05 22 40 27 2905.6 -18.12

3_H;.88 -16.19 120.15 118.82 85.8_ 25 21 _0 2766.9 -21.29

3596.75 -11.56 133.55 11_.$6 62.17 22 14 21 1993.7 -15.02

L_40.57 -26.96 85.48 123.48 71.00 Z _ 14 L_246.4 -51.2R

3685.01 -1.45 134.43 109.40 56.84 21 46 55 3065.0 -5.92

DIFFERENTIAL C_WtI[CTI(_t$

11)( 1.01_4 TRA -.6410 TC3 -.9094 6AU .6161

RD[ .$91M|RNA ._5 RC3 -.440_ FAU .05156

1.6717 FRA .1_e0 FC3 -.5_4Jl B_P 8653

BOE _.8675 IRA' .6953 BC5 1.0105 FSP -476

RID-COURSE EXECUTION ACCURACY

S6T 2T01.9 sr_ 81_).0 663 141.4

RRT .TT82R_ r .9148 RTF .9470

SSe 2681.0 R23 .1460 R15 .9581

SGI _637.1SG2 501.3 THA 13.44

ECC 1.7545

INJ 2 LONG

156.46

121.81

112.75

126.65

77.04

126.20

ORBIT DET[RNINATION ACCURACY

ST 2599.8 SR 504.9 SS 897.6

CRT .9724 CRS -.9923 CST -.9936

LSA 2607.4 NSA 145.8 SSA 5.4

EL1 2449.6 EL2 115.4 ALF 11.59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE 9(P 29 1970 PLIGHT TIRE 118.00 ARRIVAL DATE JAN 25 1971

HELIOCENTRIC C(_41C DISTANCE 347.259

RL 149.99 LAL .00 LOt. 5.44 VL 27.703 GAL -8.43 AZL 77.51HCA 164.15 ERA 132.25 ECC .19750 INC12.4957 Vl 29.732

RP 107,44 LAP 3.59 LOP 169.94 VP 58.240 GAP 3,85 AZP 102.03 TAL 219.S9 TAP 25.74 RCA 106.14 APO 159.31 VZ 35.207

RC 105.49t GL 51.92 GP -67.57 ZAL 11R.29 ZAP 104.91ET9 308.03 ZAE 10Z.01ETE Z17.14 ZAC 30.76 £TC 241.99 CLP-156.52

PLANET_ENTRIC CONIC

C5 59.725 Vt4b 7.532 DLA 33.22 RAL 259.72 RAO 6599.0 VEL 13.345 PTH 2.44 VHP 8.458 DPA -64.95 RAP 153.34 ECC 1.9335

LNCH AZNTH LNCH TIME L-I T|ME INJ LAT |NJ LONG INJ RT A$C ;NJ AZNTH INJ TIME PO CRT TIN INJ 2 LAT |NJ 2 LONG

71.85 18 29 12 4239.49 -14.63 192.90 125.25 59.84 19 $9 48 5956.5 -18.55 179.03

108.15 E$ E 13 5554.88 -14.92 117.33 125.24 59.85 23 58 18 2754.9 -18.52 110.46

71.85 19 R9 1E 4230.49 -14.65 182.90 125.25 59.84 19 36 48 3638.5 -18.53 178.03

108.15 t$ 2 25 3354.88 -14.62 117.33 125.24 59.83 23 58 19 2754.9 -18.52 110.48

110.00 0 19 4 5131.69 -21.28 105.88 129.09 62.60 1 11 15 2551.7 -24.7R 94.47

110.00 Et 18 59 5507.68 -8.17 125.10 121.17 58.69 23 11 5 2907.7 -12.49 118.68

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTIGN ACCURACY (]RBIT DETERMINATION ACCURACY

TD( 3.5£28 TRA -.481k3 TC$ -.7408 BAU .6021 SGT 2938.4 8DR 652.5 SG5 115.4 ST 2685.4 SR 358.3 SS 880.5

ROE .4195 RRA .40_1RC$ -.2859 FAU .02364 RRT .6115 RRF .7947 RTF .9546 CRT .9285 CRS -.9590 CST -.9951

IrDE 1.5917 FRA .8195 FC5 -.5607 BEP 9048 SGB 3008.0 R23 .2435 R15 .9807 LEA 2840.5 NSA 148.8 9SA 4.2

ROE 5.5477 BRA .6555 BC5 .7940 FSP -594 SGl 2964.2 $92 511.5 THA 7.97 ELI 2701.7 EL2 128.6 ALF 9.68

LAUNCH DATE $EP 29 1970 FLIGHT TIME lZ0.00 ARRIVAL DATE JAN 27 1971

MELI(XENTRIC CONIC DISTANCE 355.285

RL 149.89 LAL .00 LOt. 5.44 VL 27.652 GAL -8.22 AZL 74.49 HCA 167.50 SMA 151.86 ECC .19679 INC15.5105 Vl 29.732
RP 107.94 LAP 5.37 LOP 173.19 VP 38.195 GAP 4.14 AZP 105.15 TAL 218.39 TAP 25.89 RCA 105.91 APO 157.80 V2 35.198

RC 107.765 GL 5R.65 GP -72.40 ZAL 113.25 ZAP 1134.81 ET8 297.57 ZAE 96.79 ETE 209.43 ZAC 25.52 ETC 235.49 CLP-147.73

PLAMETOCENTRI¢ CONIC

C3 7R.600 VHL 8.764 DLA 56.84 RAL 243.53 RAD 656R,5 V[L I4.077 PTH 2.57 VHP 10.175 DPA -65.05 RAP 140.98 ECC 2.2639

LNCH AZNTH LNCN TIME L-I TIME INJ LAT INJ lONG INJ RT ARC INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

95.36 18 7 50 44£1.1kl -13.28 196.85 135.19 55.5I 19 21 40 5821.8 -17.73 190.15

114.92 0 2 54 5314.36 -15.26 113.28 135.17 55.31 0 58 8 2714.4 -17.72 106.78

95.38 18 7 56 44£1.M -13.28 196.85 135.I9 55.31 19 21 40 3821.8 -17.73 190.15
114.9£ 0 2 54 5314.39 -15.28 115.28 155.17 55.31 0 58 8 2714.4 -17.72 109.79

85.38 19 7 56 44£1.84 -13.28 196.63 135.19 55.51 19 21 40 5821.8 -17.73 190.15

114.6£ 0 E M 5514.39 -15.26 115.26 135.17 55.51 0 56 8 2714.4 -17.72 108.79

DIFFERENTIAL C(_iltECTICNJ MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TD( 4.4R73 TRA -.195R TC3 -.5195 BAU .5495 SGT 5082.2 $GR 524.9 $85 91.6 ST 2940.9 Sit 182.4 $S 869.6

RD[ -.1255 RRA .5714 RC3 -.1268 FAU .01608 RRT -.0681 RRF .1680 RTF .9661 CRT -.5199 CR$ .4459 CST -.9966

FDE 1.50R5 FRA .2694 FC$ -.1612 BSP 9450 SG8 3126.6 R25 -.2562 R15 -.9656 LSA 3067.1 NSA 155.6 SSA 5.1

ROE 4.4991 BRA .6058 BC5 .5352 FSP -315 9G1 5062.4 $92 525.7 THA 179.5Z EL1 2942.1 EL2 158.8 ALF 178.36

LAIN4(H DATE &EP t9 1970 FLI;HT TIME 122.00 ARRIVAL DATE JAN 29 1971

HELIOCENTRIC CONIC DISTANCE 359.229

RL 149.96 LAL .DO LOt. 5.44 VL 27.600 GAL -7.99 AZL 89.55 HCA 170.39 SMA 131.49 ECC .19615

RP 107.99 LAP 3.54 LOP 175.43 VP 58.149 GAP 4,41 AZP 110.19 TAL 217.12 TAP 27.52 RCA 105.69

RC 110.049 GL 90.99 GP -77.44 ZAL 107.8I ZAP 102.22 ETS 278.51 ZAE 90.34 ETE 195.58 ZAC 19.05

PLAN(TOC(NTRIC CONIC

C3 119.517 VHL 10.919 DLA 39.89 RAL 249.50 flAD 6570.2 VEL 15.515 PTH

LNCN AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ

IG.95 19 9 29 4584.52 -10.20 207.72 147.08 51.25 19 24 53

119.$5 0 50 0 534R.46 -10.19 115.25 147.07 51.23 I 45 42

H.65 ll 8 29 45M.SI -10.20 207.72 147.08 51.23 19 24 53

119.35 0 50 0 5348.46 -10.I6 113.85 147.07 51.23 I 45 42

10.95 19 9 L_ 4584.58 -10.E0 207.72 147.08 51.23 19 24 55

119.$5 0 50 0 534R.46 -10.18 1t3.25 147.07 51.23 1 45 42

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TD( 5.9909 TRA .4190 TC$ -.2574 BAU .4106 SGT 5051.0 $G4q 1061.5 SG5 71,5

RO(-1.M26 RRA .&419 tiC5 -.0077 FAU .00855 RRT -.8491 RRF -.7492 RTF .6057

FDE 1.4R74 FRA .$£80 FC$ -.0620 BSP 9768 $96 5250.4 R23 -.2151 R13 -.9740
BO( 5.9817 BRA .7664 BC5 .2575 FSP -245 $61 5185.4 SG2 537.1 THA 165.05

INC20.4499

APO 157.28

ETC 222.47

2.77 VHP 13.070 DPA -63.13 RAP 129.72

AZNTH ]NJ TIME PO C$T TIN INJ 2 LAT
5984.5 -15.14

2742.5 -15.12

5984.5 -15.14

2742.5 -15.12

3984.5 -15.14

2742.5 -15.12

Vl 29.732

V2 35.189

CLP-166.69

ECC 2.9937

INJ 2 LONG

201.68

107.19

201_68

107.19

201.68

107.19

ORBIT DETERNINATION ACCURACY

ST 2985.$ SR 975.4 SS 890.Z

CRT -.9895 CR$ .9757 CST -.0984

LSA 3291.2 NSA 163.9 SSA 2.1

EL1 3157.9 EL2 151.8 ALF 162.10

LAUN(N DATE SEP 29 1970 FLI_IT TIME 124.00 ARRIVAL DATE JAN 31 1971

MELIO¢ENTRIC C_NIC

RL 14R.86 LAL .OOLOL 5.44 VL

RP 107.7£ LAP 5.30 LOP 176.67 VP

RC 112.314 64. 65.25 GP
PLAN[TOC[NTRIC CONIC

C$ t$1.$63 K 15.218

LNCH AZMTH U4CH TIN(
59.86 18 31 55

120.74 ItS 59

5R.£6 18 51 35

lZG.74 1 25 39

5R.£6 18 51 55

120.74 1 t5 30

DISTANCE 315.018
27.548 GAL -7.72 AZL 60.14 NCA 175.55 SNA 131.11ECC .19529

56.10Z GAP 4.64 AZP 119.89 TAL 215.75 TAP 29.08 RCA 105.50
-79.85 ZAL 10E.18_AP 98.95 ETS 240.75 ZAE 61.46 ETE 156.16 ZAC 10.82

DLA 40.83 RAL 256.86 RAD 6571.5 VEL 18.786 PTH 5.06 VHP 18.689 DPA -57.49

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN

4715.59 -5.42 214,87 160.57 49.47 19 50 10 4115.6

3450.30 -5.41 117.58 laO,SR 49.47 2 L_ 57 2658.5

4715.59 -5.42 214.87 110.57 49.47 19 50 10 4119,4

3458.30 -5.41 117,36 IQ0.56 49.47 2 22 57 2838.5
4715.5R -5.42 214.67 160.57 49.47 t9 50 10 4115.6

3436.50 -5.41 117,38 180.58 49.47 2 22 57 2858.5

1NC29.8554 V1 29.732

APO 156.71 V2 55.179
ETC 201.28 CLP 146.51

DI_TIAL r_ltlECTl(_8

TD( 5.9984 TRA 1.9180 TC3 -.0295 BAU .1405

RO(-R.OSIH; RRA -.L_Z) RC3 -.0544 FAU-.DO089

1.6900 lIRA .4488 FC5 .0053 BRP 9758

O.Sle4 BRA 1.534E BC5 .0455 FSP -188

MID-COURSE EXECUTION ACCURACY

8GT 2159.Z 8GR _]NI.R 663 57.0

RRT -,9477 NNF -.6548 RTF .9985

3299.0 R£3 -.1587 R13 -.9860

_1 3256.6 $GE 527.4 THA 150.58

RAP 113.10 ECC 4.6115

INJ 2 LAT INJ 2 LONG

-10.59 209.11

-10.56 111.92

-10.58 209.11

-10.56 111.62

-10.58 209.11

-10.56 111.92

ORBIT DETERNINATION ACCURACY

ST 2050.2 Sit 2498.5 SS 1009.0

CRT -.9951CRS .9956 CST-I.0000

LSA 3365.3 NSA 165,8 SSA 1.6

ELI 3211.0 ELI 155.1 ALF 129.14

1808



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH •ATE 1EP 89 1•7• FLIGHT TIN( ltQ.OO ARRIVAL •ATE

NELZOCENTRIC CONIC DISTANCE 370.340

ItL 149.86 LAL .00 LO4. 5.44 VL E7.494 GAL -7.38 AZL IT.D0 HCA 175.87 $NA 130.73 ECC .19358 INCSS'.I££3 VI £•.738

IP 107.75 LAP S.E• LOP 1_.•• VP _.084 GAP 4.7_ AZP 148.0§ TAL 214.•5 TAP H.91 RCA 1•5.43 APO $56.•£ V£ 35.1••

RC 114.599 GL 5•.21 GP -•8.33 ZAL 91.81 tAP 15.$$ ITS tO0.•l ZAE 18.54 ETE 120.91 ZAC •.•3 ETC Z57.D• CLP 104.58
PLAN[TOC[NTR 1C CONIC

C3 •41.•38 VtlL 85.31• DLA 34.8t RAL EI5.09 RAD 15?E.I V[L 2?.lid PTH 3.41 VI,IP 31.753 DPA -44.07 RAP 103.14 ECCll.349•

LNCN AZNTN LNCH TINS L-I TI1_ INJ LAT INJ LONG INJ IT ASC INJ AZNTH |NJ TIN( PO C•T TIN INJ Z LAT |NJ 2 LONG

I_.IP 1• 59 I 417•.1t -.73 L_8.31 174.05 55.10 91 10 7 4071.7 -5.3• ZOZ.15
111.83 I 1• 43 _HJIO.?I -.?E 133.51 174.04 55.1• 9' 11 4 3ODD.? -5.H9 1HT.43

89.•7 19 51 • 4a79.89 -.73 Z08.31 174.05 55.10 HI lO ? 4078.7 -9.30 L_E.15

111.35 1 1• 43 3410.71 -.71 133.51 174.04 55.10 2 It 4 3010.7 -5.H• IH7.43

98.e7 19 St I 4I?l.00 -.P3 808.31 174.05 55.10 21 lO ? 407•.7 -5.$0 t02.15

111.33 1 10 43 _JDO.?l -.78 133.$9 174,0d 55.10 t It 4 3080.7 -5.t• 117.43

FEB t 1971

• IFFI[It[NTIAL C_RIU[CTIO_ MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TD[ -.D4L_ TRA S.ISOe TCS -.OeTO BAU 1.SL_I SGT 588.7 SIR 31H.4 883 49.3 ST 153.5 M ti94.5 88 1371.P

lltO-SH.7tl7 NRA-3.4954 RC8 -.1751 FAU-.O_IL_ ROT -.l_lmF -.9933 RTF .305l COT -.D358 COl .9991 CET -.O77D

It•( H.II4I FRA .I41_ FC3 .0314 _ 9349 _ $803.5 _ -.1039 RI3 -.9939 LSA 3L_D4.4 141A 161.8 IIA .O

BG(ll.7189 BRA 3.I933 BC3 .IT?? FSP -155 SG1 3|11.t SGZ 517.• THA 91.•7 EL1 t•94.5 ELl 153.4 ALF 90.11

FLIGHT TIN[ 118.00

DISTANCE Ill.MS

LOL 5.44 VL 97.431 GAL -7.99 AZL 117.17 HCA 183.97 SMA 130.34 ECC ._O331
LOP 114.14 VP _.OOS GAP I.l_ AZP 18.35 TAL 915.11 TAP 38.43 RCA 103.84

GP 58.84 ZAL 99.31 tAP 94.t4 ITS 178.74 ZA[ 58.09 ETE 258.12 ZAC 130.1•

DLA -71.10 RAL L_4.I7 _ 1573.1 V[L 57.549 PTH 3.S4 VHP 46.503 DPA 78.84

L-I TINE INJ LAT INJ LONG INJ RT _ INJ AZNTH INJ TINS PO CIT TIN

£411.t? -1.01 78.95 175.83 111.10 5 $4 41 1•51.3

891.15 -1.05 tIP.N t75.85 111.10 15 58 45 91.t

£451.t? -I.N ?I.H 17S.13 161.10 5 54 46 1•51.3

I_1.11 -1.O5 tl?._S 178.88 161.10 15 58 45 91.t

£481.97 °1.01 70.95 175.83 1•1.10 5 54 48 1851.3

IHJl.15 -1.05 8I?.N t?S.tS 181.10 15 58 45 91.t

LAUNCH DATE IEP 99 1970

NF-LIOCENTNIC CONIC

0tL 141.84 LAL .OO

8tP IOP.?I LAP $.tO
NC llI.IYl GL -4P.PX)

PLA/_[TOCENT11C CONIC

C811MMI.150 _ 85.891

INCH AZm LNCH TINt
£1.SI 5 13 55

151.41 15 47 14

tl.SI 5 13 55

ISO.41 15 47 14

£1.5• 5 18 55

118.41 1l 4P 14

DIFFERENTIAL CCnI_CTION$ NID-COU_ EXECUTION ACCURACY

T_ I.O_| TRA ._ TC3 -.O_$$ 8AU 3.$?Tt _GT 1181.1 8GR L_52.• 885 49.5

RD-IS.O?II tltA 1.7910 OC3 .11_1 FAU-.05t_25 ROT -.171J0 RRF .9991 RTF -.Sit•

FD[-£.IO|t FRA .4011 FC3 .OI?• Blip 11733 888 _.1 1_3 -.OIN_3 R13 .1947

110(|4.4054 MA 1.8548 BC3 ._077 FSP -lSl _1 1t31.1 _ 535.t THA 112.94

ARRIVAL DATE FEB 4 1971

INCTT.89_O Vl _.759

APO 151._4 Vt 55.158

ETC t71.I5 CLP 89.05

RAP 116.38 ECCtt. IISM

INJ t LAT INJ 8 LONG

6.51 7•.74

6.51 185.3I

t.51 71.?I

1.51 P_S.$8
8.51 ?I.TI

• .51 t•5.31

ORBIT DETERNINATION ACCURACY
ST _$5.• M 1105.1 8• llTl.O

CRT -.8•H5 CRE-I.0000 C•T .NIl

LSA t•7•.t i4SA t71.• •IA t.3

EL1 1510.3 ELl 163.7 ALF 114.40

LAUII(H DATE 5EP E• 197• FLIGHT TINS 15•.00

_[LIOCENT•IC CONIC D|ITANC[ 3•5.188

RL 14•.•• LAL .OO LOL 5.44 VL 87.584 GAL -7.4§ AZL lt•.54 HCA 1IS.DE

RP lOP.it LAP 5.15 LOP 1•9.37 VP 57.•55 GAP I.OT AZP 51.57 TAL 913.•5

RC 11•.15• GL -•1.•5 GP 75.35 ZAL 89.17 ZAP 89.70 ET3 157.32 ZAE 81.•8
PLAN[TOCENTOIC CONIC

C5 3•7.587 VtlL 1•.173 DLA -•t.tl RAL _O•.•4 RAD 15?t.0 V_L _.111 PTH 3.94

LNCH AZNTH LNCH TINS L-| TINS INJ LAT INJ LONG |NJ RT ASC INJ AZNTH

I.IO 1 • l tIIl.tl 4.41 84.17 115.31 172.14

171.t0 It 53 44 5175.47 4.41 tSl. Sl 115.35 171.14

9.80 1 9 • 1391.ti 4.41 84.3? 115.39 lYt.t4

175.10 It 33 44 5875.47 4.49 tSl.Sl lit.35 17E.94

O.OO 1 t • 1301.18 4.41 _4.t7 119.31 171.14

171.t0 I! 88 44 5175.47 4.4t tSI.Sl Ill. IS 178.84

ARRIVAL DATE FEB • 1971

3NA 199.96 ECC .119•8 INC58.5574 Vl 80.758

TAP 51.05 RCA 104.O1 APO 155.91 Vt $5.147

[TE 851.•1 ZAC 158.10 ETC t_O.54 CLP 111.47

VI4p 88.1•1DPA 71.07 lAP 954.40 ECC 7.D495

INJ TIN[ PO CST TIN INJ t LAT |NJ t LONG

1 48 50 1791.5 18.54 85.94

14 !1 40 5175.5 It.54 157.81

I 48 S0 |?t_,_ lt.54 83.98
14 11 40 5H79.5 lt.54 t57.lt

I 48 88 1791.5 lt.34 85.I9

14 11 4O 5275.5 lt.34 957.99
DIIrFER[NTIAL CCIIL_CTION$ NID_$( EXECUTION ACCURACY

TO[-1.t19P TRA .1048 TC3 -.01J4 BAU .I340 84;T 438.l&CAE 3457.3 883 53.9

ItD_-8.4757 ROA-I.D_M) RC3 .1975 FAU-.O0_4 RRT .8315 RI_ .IH)tl RTF .34t3

FO_-l.7lt5 FRA -.11_7 FC3 .0149 BtP 10414 SG8 3485.1 R_3 -.1183 R13 .l_t•

DOE I.Sl&O IRA 1.04t1 BC5 .1_10 FIP -180 _1 $4t8.8_G_ 4_1.7 THA 88.19

LAUNCH DATE •(P _ 1970

HELIOCENTRIC C_NIC

RL 140.N LAL .00 L_L 5.4_ VL _7.3_ GAL

FLIGHT TIN[ 131.00

DISTANCE_H)O.171

-7.10 AZL |13.11 HCA 187.78

ORBIT DETERNINATION ACCURACY

3T 571.1SR tOtS.4 I8 1184._

COT .tl8D CR• -.99I• CET -.9t05

LSA tE••.I 14_A 141.4 ISA l.t

ELI t_J8.5 ELl 149.0 ALF 81.74

ARRIVAL DATE FEB • 1971

Sl4A 119.57 ECC .18181

TAP _H1.19 RCA 103.84

IT[ 178.37 ZAC 180.59

lip IO?.04J LAP 3.O5 L_P 51_.I0 VIP 37.I04 GAP 1.81 AZP 67.07 TAL 111.41

RC 111.4OI G_ -_.31 GP 75.1_ ZAL 103.M ZAP 104.00 ETS N.OI ZN[ 93.08
PLANETOCENTR IC CONIC

C5 144.110 VHL lt.011 DLA -70.85 NAL 109.01 RAD IS_O.I VEL 18.308 PTH 8.8t _4p 16.081 DPA 63.39

LNC_4 AZIITN INCH TIN[ L-i TINt IXJ LAT INJ _ |NJ RT A&C INJ AZNTH INJ TIN[ PO C$T TIN

18.18 13 50 54 1251.71 13.81 O0.II N.t7 tl?.l_ 14 t• 27

189.lt 11 1 _1 5741.N 13. p9 tSl,O_ I_.L_ 117.i8 11 37 _4

15.88 L_ SO $4 _l.?t 13.81 80.85 9S.£7 liT.it 24 tl 27

189.I8 11 1 34 5741.04 13.81 159.08 g4._9 ll?.g_ 11 37 _4

11.38 _ SO $4 !151.71 13.11 80.81 N.£? 187._ _ 28 17

111.11 11 1 _1 $741.O4 13._ tOI.OI I1.1_ 117._ It 37 14

• IFlrI[ItENTIA_ CGRJlD_TION_ Ml_ EXECUTION ACCURACY
TD[-8.L_M4 111U_$.1_I T¢3 -.1481 IL4U .L_349 3IT 3_1_.S 8GO 1149.1 •_3 71.1

Ill( -.SOl_ W -.7148 IK3 -.0_1_ FAU .01004 ROT ._408 W .JOSS flTF ,IHM3

FD[ -.OILS F_A -.1_8 FC3 -.OlOI lip 11414 SGB 170_.1 R_ -.1818 R13 .1154

DOE 5.1415 IRA 1.4_01 K3 .1tll FtP -131 $81 _70.1 SG£ 51t.5 THA tt.t9

INCtS.11_O Vl L_.751

APO 155.51 Vt 55.15l
ETC t13.55 CLP 1DO.Dr

RAP 944.75 ECC 5.5801

INJ t LAT 1NJ E LONG

1•59.7 11.05 79.44

514•.0 11.04 tIP.Y1

1858.7 El.D3 79.44

5148.0 11.04 957.71

IISE.? 81.05 7•.44

5148.0 11.04 157.71

ORBIT DET[RNINATION ACCURACY
ST 1759.0 M 551.• IS 89•.9

COT .8931 COS -.??lSCST -.9989
LSA 1937.5 NSA 314.• $$A 1.7

ELI 1819.6 ELl 505.1 ALF 15.05

1885



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SEP 29 1970

HELIOCENTRIC CONIC

RL 149.84 LAL .DO

RP 107.89 LAP 2.9l

RC 123.680 GL -58.55

PLANETOCENTRi_ CONIC

C3 7G.711 VHL 4.7G2

LNCH AZNTH LNCH TIME

18.tl 0 29 44

1GI.38 11 15 28

18.ll 0 II 44

IGI.39 11 15 28

18,11 0 !t) 44

101.39 11 15 18

FLIGHT TIME 154.00 ARRIVAL DATE FEB 10 1971

DISTANCE 596.446

LOL 5.44 VL 27.275 GAL -9.81 AZL 105.99 HCA 190.80 SNA 129.19 ECC .19825 INC15.9870 Vl 29.732

LOP 195.83 VP 57.853 GAP 6.41 AZP 74.28 TAL Z09.90 TAP 40.70 RCA 105.57 APO 154.80 VZ 55.124

GP 70.02 ZAL 108.21 ZAP 109.61 ETS 71.09 ZAE 100.85 ETE 153.05 ZAC 161.45 ETC 223.19 CLP-168.OB

OLA -75.99 RAL 195.19 RAD 9569.5 VI[L 14.076 PTH 2.57 VHP 11.959 DPA 55.95 RAP 244.78 ECC 2.215G

L-] TIME IRJ LAT |NJ LONG [NJ RT ASC |NJ AZRTH IHJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2111.00 21.59 74.M 98.54 t62.42 1 4 55 1511.0 29.16 72.58

5925.11 21.57 258.59 99.56 16£.42 12 49 15 5025.1 29.17 258.04

2111.00 21.59 74.91 98.54 t92.42 1 4 55 1511.0 29.16 72.58

5625.11 21.57 258.39 98.58 192.42 12 49 15 5025.1 29.17 256.04

2111.00 21.58 74.92 98.54 162.42 1 4 55 1511.0 29.16 72.58

5825.11 21.57 258.39 98.59 192.42 12 49 15 5025.1 29.17 258.04

DIFFERENTIAL CORRECTIONS

TOE-2.5144 TRk-1.385| TC3 -.5578 BAU .5748

ROE .S837 RRA -.lOeS RC$ .0492 FAU .01906

FDE -.9554 FRA -.3175 FC3 -.2149 BSP 11454

BOE 2.6059 BItA 1.3895 BC3 .5600 FSP -281

NID-COUR$E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 3750.4 SGR 514.0 $85 89.0 ST 1908.0 Slit 452.7 SS 871.1

RRT -.0255 RRF -.Z439 RTF .9725 CRT -.7707 CR$ .8742 CST -.9832

3795.5 R25 .2186 R13 -.9724 LSA 2050.8 MSA 300.4 SSA 2.4

SG1 3750.4 $02 513.9 THA 179.80 EL1 1940.4 EL2 285.7 ALF 169.41

LAUNCH DATE SEP 29 1970 FLIGHT TIME 156.00

HELIOCENTRIC CONIC

RL 149.81 LAL .00

RP 107.95 LAP 2.80

RC 1£5.91R GL -53.33

PLANETOCENTIIIC CONIC

C5 48.980 Vt4L 8.999

LNCH AZNTH LNCH TIME

23.71 1 15 17

158.29 11 37 51

25.71 1 13 17

_58.29 11 37 31

23.71 1 13 17

15l.£9 11 37 _1

ARRIVAL DATE FEB 12 1971

DIFFERENTIAL COIUI[CTION8

TD[-2.1482 TIEA-1.811_TC_-1,04_O5 BAU .7113

RD[ .78R8 RRA .0400RC3 .1891 FAU .02660

F0(-1.0088 FRA -.311PGFC3 -.4702 BGP 12014

BOE 2.5711 BRA 1.3108 BC5 1.0_2 FSP -559

DISTANCE 402.285

LOL 5.44 VL 27.217 &AL -6.52 AZL 101.96 NCA 193.81 St4A 128.80 ECC .18820 INCll.9807 Vl 29.732

LOP 199.05 VP 37.801 GAP 6.64 AZP 78.56 TAL 208.43 TAP 42.34 RCA 105.27 APO 154.35 V2 35.112

GP 65.38 ZAL 111.77 ZAP 115.11 ETS 82.92 ZAE 106.61 ETE 147.08 ZAC 158.40 ETC 254.17 CLP-161.SZ

DLA -69.28 RAL 203.41 RAD 6518.8 VI[L 15.052 PTH 2.38 VHP 9.782 DPA 46.06 RAP 244.15 ECC 1.8081

L-[ TIME |NJ LAT INJ LONG INJ RT AiC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

1989.M 27.80 67.M 101.89 156.41 1 46 27 1589.7 35.08 64.57

5528.94 27.81 258.61 101.91 156.40 15 9 40 4928.8 55.09 253.12

li119.18 27.80 67.84 101.89 156.41 I 48 27 1389.7 35.08 64.37

5518.94 27.81 255.61 101.91 156.40 15 9 40 A928.9 55.09 253.11

1989.68 27.80 67.86 101.89 156.41 I 46 27 1589.7 35.08 64.57

55£8.14 27.$1 256.61 101.91 156.40 13 g 40 4928.9 35.09 253.12

ORBIT DETERMINATION ACCURACY

ST 2G49.5 SR 629.7 SS 719.6

CRT -.8149 CRS .9780 CST -.9806

LSA 2245.6 RSA 268.6 3SA 5.5

ELI 2150.1 EL2 244.6 ALF 164.08

NID-COUR$1[ EXECUTION ACCURACY

SGT 3846.1 $GR 688.9 $43 111.1

RRT -.$915 RRF -.8578 RTF .9566

SG4B 3807.3 RZ3 .2562 R13 -.9608

801 3875.0 $02 493.8 THA 172.82

LAUNCH DATE 6EP 26 liTO FLIGHT TIME 136.00 ARRIVAL DATE FEB 14 1971

HELIOCENTRIC COMIC DI5TANC[ 408.171

RL 149.86 LAL .OO LOt. 5.44 VL 27.151 GAL -6.25 AZL 99.42 HCA 197.05 $NA 128.42 ECC .19834 INC 9.4259 Vl 29.752

RP 107.97 LAP 2.75 LOP 202.27 VP 57.749 GAP 5.88 AZP 89.98 TAL 206.96 TAP 44.01RCA 102.95 kPO IS5.89 v2 59.099

RC 196.196 GL -48.25 GP 57.17 ZAL 114.47 ZAP 120.50 [T$ 56.55 ZAE 111.12 ETE 146.Z2 ZAC 154.09 ETC 242.07 CLP-156.52

PLANETOCENTGIC CONIC

C3 35.132 VHL 5.927 DLA -65.05 RAL 210.74 RAD $569.4 V[L 12.510 PTH 2.27 VHP 8.513 DPA 39.18 RAP 245.73 ECC 1.5782

LNCH AZNTH LN(H TIME L-I TIME INJ LAT INJ LONG INJ RT AGC INJ AZHTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

28.65 1 55 31 1890.20 31.66 00.ZO 105.60 150.20 2 25 2 1290.2 58.71 55.54

151.55 11 55 43 5490JM) 51.$7 254.34 105.62 150.19 15 26 44 4861.0 38.71 249.67

20.65 I 55 31 1890.20 51.68 60.20 105.90 150.20 2 25 Z 1290.2 58.71 55.54

151.35 11 55 43 54140.9t) 31.87 254.34 105.92 150.19 15 26 44 4861.0 38.71 249.87

28.85 I 58 81 1890.20 31.8$ 60.20 105.90 150.20 2 25 2 1290.2 38.71 55.54

151.$5 11 55 43 5400.99 31.87 254.34 105.92 150.19 15 26 44 4861.0 58.71 249.67

DIFFERENTIAL C(_RI[CTIOI_ RZO-COUIt$1[ EXECUTION ACCURACY ORBIT DETERRINATION ACCURACY

TDE-R.0427 TRA-1.2182 TC$-1.9480 BAU .7876 SGT 5955.5 $GR 782.9 805 152.5 ST 2145.4 SIR 672.2 SS 744.0

ROE .6889 IUtA .OR07 RC3 .5198 FAU .03280 RRT -.7957 RRF -.9555 RTF .9452 CRT -.9431CRS .9902 CST -.9802

F02-1.0847 FRA -.2146 FC5 -.8085 BGP 12451 _ 4012.6 R25 .2818 R13 -.9500 LSA 2555.4 HSA 245.5 SSA 4.3

BO( 2.1574 BRA 1.2197 BC3 1.6786 FSP -454 SGl 3955.2 SG2 468.3 THA 170.88 EL1 2238.0 ELI 214.2 ALF 163.38

LAUGH DATE 8EP 29 1970 FLIGHT TIME 140.00 ARRIVAL DATE FEB 16 i971

14[LIOCENTRIC CONIC DISTANCE 4t4.054

RL 149.88 LAL .00 LOt. 5.44 VL 27.104 GAL -5.94 AZL 97.65 HCA 200.22 St4A 128.04 ECC .16862 ZNC 7.6476 Vl 29.732

RP 108.01 LAP 2.6,1 LOP 205.49 VP 57.997 GAP 7.12 AZP 82.82 TAL 205.47 TAP 45.89 RCA 102.61 APO 153.48 V2 35.086

RC 130.897 04. -43.$9 GP 51.G0 ZAL 119.28 ZAP 125.06 ETS 57.55 ZAE 114.68 ETE 147.15 ZAC 149.68 ETC 247.09

PLAN[TOCENTII|C CCNIC

C3 27.271 VHL 5.81_ DLA -61,07 RAL 217.05 RAD 95M.1 VEL 12.192 PTH 2.19 Vl'tp 7.730 DPA 35.12 RAP 245.66

CLP-157.64

TO[-I.INIIO TllA-1.11_I5 TC_1-2.2_i4 BAU .8369

.5970 MIA .O41_RC3 .4114 FAU .057ll

FDIE -.IMNMI FRA -.247t FCG-l.lll,10 Blip 12779

80[ 1.9545 BRA 1.1244 BC8 2.2959 FSP -497

ECC 1.4488

LNCH AZNTH INCH TIME L-I T|I_ INJ LAT INJ LONG INJ RT AGC INJ AZMTH INJ TIRE PO C$T TIR INJ 2 LAT INJ 2 LONG

33.58 2 L_ 5G 1808.02 54.19 52.52 104.99 144.21 2 59 58 1L_JS.O 40.55 46.78

148.67 18 9 44 5419,01 54,20 252.10 105.00 144.21 13 40 0 4818.0 40.54 248.38

53.33 2 29 SO 1806.02 34.19 52.52 104.98 144.21 2 59 58 1L_.0 40.53 46.79

148.87 12 9 44 5418.01 34.20 252.10 105.00 144.21 13 40 0 4816.0 40.54 2_1_.58

53,88 2 _9 SO 1801.02 34.19 52.52 104.99 144.2t 2 59 58 1208.0 40.55 48.79

148.87 12 9 44 $419,01 34.20 252.10 105.00 144.21 13 40 0 4816.0 40.54 248.56

OIFVI[RI[NTIAL C01m_CTIGN8 MID-COURSi[ EXECUTION ACCURACy ORBIT DET[RNINATICXq ACCURACY

BGT 4026.7 _ 797.3 I_$ 151.3 ST 2181.4 Sit 859.0 88 739.4

RRT -.1_73 RRF -.9512 RTF .9365 CRT -.9529 CR8 .9t46 CST -.9790

4104.9 R_ .L_74 RI$ -.9416 LSA 2885.9 NSA 229.4 88A 5.4

$01 4091.0 $02 442.0 THA 170.59 EL1 2299.8 EL2 191.3 ALF 163.89
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SEP 19 1970 FLIGHT TIM( 142.00 ARRIVAL DATE FEB 18 1971

HELIOCENTRIC ¢QNIC

Rb 149.89 LAL .OO

tiP 109.05 LAP 2.51

RC 15t.$R7 GL -58.91

PLANETOCENTRIC CONIC

C3 9R.374 VHL 4.730

LMCH AZMTH LNCH TIME
37.71 3 3 15

tAR.R9 12 20 41

37.71 3 5 15

141.11 IZ tO 4t

37.71 3 $ 13

14t.t9 ltr tO 41

DISTANCE 419.958

LOL 5.44 YL 27.049 GAL -§.$5 AZL 96.34 HCA 203.40 SNA 127.47 ECC .19903 INC 6.3370 Vl 29.752

LOP Z09.71 VP 37.144 GAP 7.35 AZP M.I8 TAL 203.98 TAP 47.37 RCA 10Z.Z8 kPO 153.08 VZ 35.074

GP 49.99 ZAL 117.21 ZAP 129.5l ET9 55.90 ZAE 117.48 ETE 148.76 ZAC 145.57 ETC 250.42 CLP-lST.I1

DLA -57.41 RAL 111.10 RAO 6§G7.9 VEL 11.990 PTH 2.14 VHP 7.251 DPA 27.78 RAP 243.93 ECC 1.3981

L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZNTH |NJ TIN( PO CST TIN INJ Z LAT iNJ Z LONG

1738.11 35.27 45.19 105.72 138.74 3 32 11 1139.3 41.09 38.61

5)81.49 3S.tt 250.tO 105.74 138.73 13 50 30 478t.5 41.10 243.93

1_0.21 5S.27 45.19 105.72 138.74 3 3t 11 1138.3 41.09 38.61

5388.4l 35.28 2§0.10 105.74 138.73 13 50 30 4788.5 41.10 243.95

1730.18 35.27 45.19 105.72 138.74 3 32 11 1138.3 41.09 38.81
5388.41 35.t8 250.tO 105.74 138.73 13 50 30 4788.5 41.10 243.93

ORBIT DET_INATION ACCORACY

ST 2145.0 lit 909.Z IS 700.3

CRT -.955Z CR$ .91HS7 CST -.9799

LSA 2327.811A ZlR.5 8SA 9.8

EL1 Z_13.9 (L2 173.9 ALF IM.73

DIFFE]_MTIAL C.GNRECTIQI
TD(*1.97_J TRA-I.00_I TC3-2.8470 BAU ._J38
I_( .5017 IlllA .0110 RC3 .40i0 FAU .04040

FOE -.t154 FRA -.1700 FC3-I.5133 8SP 12_e0

BI_ 1.75_tr BRA 1.001a BC3 2.1177 FSP -511

HID-COURSE EXECUTION ACCURACY

SGT GT.I llR 71t.i 893 1_.4
RRT o.8301 RRF -.0515 RTF .9754

SGB 4138.7 RZ3 .3137 R13 o.1306

SG1 4117.5 SCA_ 420.0 THA 171.01

LAUNCH DATtr SIP tr9 1970 FLIGHT TINE 144.00 ARRIVAL DATE FEB ZO 1971

14EL IOCENTII I C CONIC

RL 149.11 LAL .00

RID 101.09 LAP 2.38

RC 134.850 64. -34.79

PLAN[TOC[NTR I C CONIC

C3 11.11£ WAL 4.371

LNCH AZNTH LNCH TIN[

41.79 3 34 37

159.21 12 L_ 30

41.71 3 34 37
131.11 ltr L_) 30

41.79 3 34 37

139.£1 11 II 30

DISTANCE 425.811

LOL 5.44 VL 91.1)12 GAL -5.34 AZL IS.33 HCA 209.58 SICA 127.30 ECC .19957

LOP 211.12 VP 37.599 GAP 7.59 AZP 85.23 TAL L_)Z.A9 TAP 49.05 RCA 101.89

GP 46.41 ZAL 117.50 ZAP 133.21 ET$ 54.77 ZAE 119.67 ETE 140.65 ZAC 141.89

DLA -54.08 RAIL P97.M RAD 1517.8 VtrL 11.153 PTH 2.10 VHP 6.911 DPA 23,08

L-I TIME INJ LAT [NJ _ INJ RT ARC INJ AZNTH INJ TIN( PO CDT TIN

1977.12 35.51 38.34 104.51 133.90 4 2 34 1077.1

5374.16 35.52 248.14 10Q.53 133.89 15 59 4 4774.2
1177.12 35.51 39._ 106.5| 133.90 4 2 34 1077.1

5374.11 35.52 ?_141.114 101.53 133.99 13 59 4 4774.2

1477.12 35.51 3t.34 1M.51 133.90 4 2 34 1077.1

5374.19 55.52 241.84 101.53 133.19 13 59 4 4774.E
D I FFE]W.NTIAL C_NR[CT IGN8

TD(-1.$48g TNA -.9310 TC5-3.40Jl BAU .9049

liD( .4300 RRA .0004 RC3 .5450 FAU .04348

FINE -.8Sd7 FRA -.1150 FC3-S.iNHM BSIP 15399

B_[ 1.9101 MA .93|0 BC5 3.5413 Flip -506

INC 5.31r55 Vl tO.732

APO 152.70 V2 3S.DGI
ETC 2Sir.77 CLP-159.O6

RAP _44.48 ECC 1.3145
INJ tr LAT INJ 2 LONG

40.t2 31.18

40.83 _41.M
49.92 31.11

40.83 241.14

40.86 31.11

40.83 tr41.14

ORBIT DETERNINATION ACCUIEACY

ST 2125.9 Sit 571.1 DI 971.1

CRT -.958l CR$ .g_ll CIT -.1759

LSA 2L_93.0 _A tO7.0 9$A 9.4

EL1 2tt4.7 EL2 158.8 ALF 195.35

NID-C.OtNU_ EXECUTION ACCURACY

SGT 4119.9 8GR 748.1 _3 178.t

RRT -.8451 RRF -.J499 RTF .9245

S_ 4285.7 R_3 .30_3 R13 -.9288

SGI 4217.4 SC_ 395.5 THA 171.41

LAUNCH DATE SEP 19 1970 FLIGHT TIME 149.00 ARRIVAL DATE FEB 6£ 1971

HELIOCENTRIC CONIC

RL 149.99 LAL .00

RP 108.13 LAP 6.14

RC 137.013 GL -51.01

PLAN[T(XtrNTRIC CONIC

C5 ll.8tl WlL 4.10t

LNCH AZMTH L_H TI_

45.90 4 4 SO

134.40 12 34 40

45._0 4 4 SO

134.40 11 34 49

45._0 4 4 SO

134.40 11 3t 40

DISTANCE 431.678

LOt. 5.44 VL 29.956 GAL -5.03 AZL 94.5_ HCA 209.77 SNA 126.93 ECC ._002_ INC 4.5171 V1 21.736

LOP _15.13 VP 37.539 GAP 7.83 AZP 8_.08 TAL 200.93 TAP 50.70 RCA 101.51 APO 152.34 V6 55.047

GP 39.49 ZAL 117.07 ZAP 159.45 ETS 55.84 ZA[ 181.37 [T( 152.58 ZAC 138.95 ETC 654.5£ CLP-III.II

DLA -51.05 RAL 23E.35 RAD 1547.7 VI[L 11.754 PTH _.08 YHP 6.70D DPA 18.94

L*| TIN[ INJ LAT |NJ L_ INJ RT A$C |NJ AZNTH _NJ TIN( PO CST TIN

1Stl.tO 35.19 52.04 107.55 129.43 4 31 52 1021.8
5370.11 35.20 241.04 107.5_ $21.67 14 6 19 4770.1

1111.80 35.19 32.09 |07.55 129.18 4 31 52 1061.8

5370.11 35.to 248.01 107.54 129.17 14 6 19 4770.1

19El.to 3S.19 32.04 107.55 lto.38 4 31 52 1021.9

5370.11 3§.tO 248.01 107.Sl 129.@7 14 6 19 4770.1

DIFFERENTIAL CGRRECTIQNIJ

TDtr-l.411O TRA -.1181 TC3-4.0_78 BAU .9_07

• 3138 RRA -.0100 RC3 .5711 FAU .04473

FD( -.7918 FRA -.0379 FC3-2.3012 BSP 1_3

190( 1.4MR BRA .8_1 BC3 4.1575 FSP -614

RAP tr45.29 ECC 1.2799

|NJ 2 LAT INJ tr LONG

40.04 _4.43

40.05 640.43

40.04 24.43

40.05 240.43

40.04 24.43
40.05 940.43

ORBIT DETERMINATION ACCUIEACY

ST Z051.9 SR 554.4 98 917.8

CRT °.9594 CRS .8190 C$T -.9992

LSA Z199.9 NSA 199.9 9SA 10.4

ELI 6115.7 EL2 146.7 ALF 165.85

NID-COU_8[ EXECUTION ACCURACY

SGT 4511.0 VA_ 712.7 SG3 167.4

RRT -.8443RRF -.9409 RIT .1200

SGB 4349.5 RLr_ .2947 R13 -.9237

841 4553.1 $G_ 578.2 THA 171.99

LAUNCH DATE _M[P to 1970 FLIGHT TIME 148.00 ARRIVAL DATE FEB 24 1971

HtrL IoctrNTRIC CONIC

RL 149.81 LAL .00

RP 108.17 LAP 2.0_
I_ 13J.tle GL -27.S3

Pt.M_T(:CENTR I C _IC

C3 IS.IR$ VH_ 3.1m4
LNCH AZNTH LNCN TIME

A9.11 4 34 _1

130.91 12 42 me

A9.19 4 34 11

130.11 12 42 _H)

49.19 4 _4 91
1_0.11 12 42 91

DIDTAHC[ 437.532

LOL 5.44 VL 91,880 GAb -4.71 AZL 93.85 _A 212.91 SNA 111.5S ECC .tolO0 IN( 3.D527 Vl _9.736

LOP 211.34 VII 37.487 GAP 8.07 AZP 8_,77 TAL 199.39 TAP 52.55 RCA 101.12 APO 152.09 V2 35.054
r_P 35.44 ZAL 111.07 ZAP 139.71 [TS §3.015 ZAE 1L_.70 ET[ 154.45 ZAC 135.93 ETC 255.90 CLP-150.43

DLA -48.22 RAL L"JD.83 RAD 6517.9 VEL 11.685 PTH 2.0_ VHP _.58_ DPA 15.29

L-I TIME INJ LAT INJ L_NG INJ RT A$C _NJ AZNTH INJ TIME PO CST TIN

lS?O.tO 34.51 91.21 108.91 191.04 S 0 38 970.2

5374,49 34.5_ _47.M IM,99 12_.03 14 12 33 4774.5
IS?O.tO 34.51 2_.11 108.91 12_.04 5 0 33 970.2

5374.49 34.5_ _47.M 1011.99 12_.03 14 12 33 4774.5

lS?O.tO _1.51 24._1 101.91 126.Od 5 0 38 970.2

5374.49 _4.52 Z47.M 10_.99 121.03 14 IE 35 4774.S
DX_NTIAL Q_NE_TION8

TO(-1.|IlHI 7RA -.?1_9 TC$-4.1737 |AU .P_III

ROE .3411 _ -.0_59 Re3 .SIM7 FAU .04523

FD( -._ FRA .O_NJ FC3"2.9121 B3P 13_48

1.3335 liRA .7£33 BC$ 4.7109 FSP -334

RAP _46.31ECC 1.6491
INJ E LAT INJ 2 LONG

38.94 11.31

38.15 231.95

58.94 28.31

3t.95 631.95

31.14 11.31

38,99 239.95

ORBIT DETERMINATION ACCUItACY
ST 1158.9 Sit 501r.3 SD 559.5

CRT -.1403 CRS .9914 CST -.14£9

LSA _089.4 NSA 192.9 SSA 1_.7

ELI tO17.7 ELE 139.0 ALF 161.10

NID-Q_RD[ EXECUTION ACCURACY

8GT 4403.9 8GR t00.1 84;3 193.5

RRT -.IMO0 lilRF -.9980 RTF .9198

8419 44|11.1 RL_ .L_03 R13 -.SlgS

SGI 4441.1 842 3_5.1 THA 172.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE SEP 29 1970 FLIGHT TIM( 150.00 ARRIVAL DATE FEB 25 1971

14ELiOCENTRIC CONIC

RL 149.86 LAL .DO

RP 108.21 LAP 1.94

RC 141.459 GL -14.$2

PLAN[TOCENTRIC CONIC

CS 13.829 VHL S.752

LNCH AZNTH LNCH TIRE

52.'D2 5 S 59

lIT.SO 12 4D 6

52.$t 5 S 59

I27.38 12 48 8

5E.6£ 5 $ 59

127.38 12 48 8

DIFFERENTIAL CONRECTIONS

TOE-I.17SD TRA -.6121

RD[ .8084 RRA *.0598

FOE -.5729 FRA .1160

00E 1.2128 BllA .6134

DISTANCE 443.375

LOt. 5.44 VL 26.824 GAL -4.38 AZL 65.29 HCA 216.15 SNA 126.20 ECC .20191 INC 5.2938 Vl 29.732

LOP 221.54 VP $7.434 GAP 8.$0 AZP 87.34 TAL 197.83 TAP 55.98 RCA 100.72 APO 151.49 V2 _5.021

GP $2.$2 ZAL 114.58 ZAP 142.45 ETS 5E.43 ZAE 123.73 ETE 156.20 ZAC 133.57 (TC 257.04 CLP-160.26

TC5-5.2136 BAU .9774

RC5 .5670 FAU .04509

FCS-Z.8025 BSP 14241

BCS 3.2485 FSP -646

DLA -45.61 RAL 241.18 RAD 6567.5 V(L 11.63E PTH 2.04 VHP 6.520 DPA 12.06 RAP 247.52 ECC 1.2292

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIIqE PO CST TIN INJ 2 LAT INJ Z LONG

1520.65 33.59 E0.72 110.62 122.66 5 29 20 920.7 57.65 12.64

5381.29 33.60 248.22 110.62 122.88 14 17 54 4786.S 57.65 240.15

1520.89 53.59 20.72 110.62 122.88 5 29 20 920.7 $7.65 12.64

5388.29 53.60 248.L_Z 110.82 122.66 14 l? 54 4786.5 37.$5 240.15

1520.65 33.59 20.72 110.82 122.88 5 29 20 920.7 $7.65 12.64

5386.29 35.60 248._ 110.62 122.88 14 17 54 4?86.3 37.65 240.15

N|D-COURK [XJ[CUT[ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4494.8 8M 830.9 SG3 197.3 ST 1849.1' _R 474.3 $8 498.6

RRT -.8342 RRF -.8117 RTF .9144 CRT -.9617 CRS .9988 CST -.8535

SG8 4541.7 R23 .2812 R13 -.9170 LSA 1964.1 MSA 186.5 SSA 15.4

SG1 4527.7 SG2 358.3 THA 173.07 ELI 1904.8 EL2 128.1 ALF 166.08

LAUNCH DATE 8EP 29 1970 FLIGHT TIME: 152.00 ARRIVAL DATE FEB 28 1971

HELIOCENTRIC C(_IIC DISTANCE 449.203

RL 149.84 L_kL .00 LOL 5.44 VL 28.769 GAL -4.04 AZL 92.81NCA 219.34 St4A 125.85 ECC .20295 INC 2.8146 Vl 29.752

RP 108.25 LAP 1.78 LOP _24.74 VP 37.$82 GAP 8.54 AZP 87.82 TAL 198.25 TAP 55.59 RCA 100.51 APO 151.59 V2 $5.008

RC 148.445 G.I. -21.35 GP _H).16 ZAL 112.66 ZAP 144.90 ETS 51.92 ZN[ 124.53 ETE 157.80 ZAC 151.24 ETC 258.02 CLP-161.14

PLAN[T(X:ENTItIC CONIC

C5 1£.R98 VHL S.S05 DLA -43.18 RAL 245.44 RAD 8587.3 VI[L 11.592 PTH 2.03 VHP 6.497 DPA 9.19 RAP 248.88 ECC 1.2159

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZMTH ZNJ TIN( PO CST TIR INJ 2 LAT INJ 2 LONG

55.95 5 53 50 1471.75 32.30 15.46 112,64 120.14 5 56 22 871.8 36.22 7.30

124.05 12 32 14 _1,05.12 32.51 249.14 112.85 120.15 14 22 19 4805.1 S6.ZS 240.97

95.95 5 SS 50 1471.75 52.30 15.48 112.64 120.14 5 58 22 871.8 38.22 7.30

1£4.05 12 52 14 5403.12 32.51 249.14 112.69 120.13 14 22 19 4805,1 36,25 240.9?

55.95 S 33 50 1471.75 32.50 15.46 112.64 120.14 5 58 22 871.8 56.22 ?.50

124.09 12 32 14 5403.12 32.51 249.14 112.65 120.13 14 22 19 4805.1 $6.25 240.97

DIFFI[RENTIAL CORIECTION8 NID-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

11)(-1.04M_9 11A -.4959 TC5-3.7183 BAU .9989 SGT 4364.8 9GR 628.2 SGS 199.4 ST 1724.0 SR 451.8 SS 43T.2

ND( .18SS RRA -.0525 RC5 .5824 FAU .04449 RflT -.8252 RRF -.8925 RTF .9129 CRT -.9641CR8 .9949 CST -.9596

FOE -.48£2 FRA .1898 FCS-£.IHI54 BSP 14538 SGSB 4827.4 R23 .2385 R13 -.9150 LSA 1826.0 NSA 180.4 SSA 18.7

BID( 1.0997 MA .4987 BCS 5.7479 FSP -$53 SGI 4814.0 SG2 * 551.5 THA 175.55 ELI 1778.4 EL2 115.2 ALF 165.76

LAUNCH DATE SEP 29 1970 FLIGHT TIME 154.00 ARRIVAL DATE MAR 2 1971

HELIOCENTRIC CONIC

RL 149.86 LAL .DO

RP IOD.E9 LAP 1.62

RC 145.815 GL -18.55

PLAN(TOCENTRIC CONIC

CS 11.S00 VHL 5.507

LNCH AZNTH LNCH TIME

59.24 S 4 SO

120.T6 12 55 4

59.24 6 4 30

1EO.?8 12 55 4

58.24 8 4 SO

120.76 12 55 4

DIFFERENTIAL CONRECTIONS

TO( -.8550 TRA -.$734 TC5-6.1730 BAU 1.0194

RDE .Z642 RRA -.0468 RCS .5750 FAU .04555

FDE -.8857 FRA .2608 FC3-5.0653 BSP 14855

DO( .9909 B4tA .5768 6C3 6.1995 FSP -656

DISTANCE 455.021

LOt. 5,44 VL 26.714 GAL -5.SS AZL 92.40 HCA 222.55 SHA 125.50 ECC .20415 INC 2.3967 Vl 29.732

LOP 227.94 VP 57.531 GAP 8.78 AZP 88.25 TAL 194.66 TAP 57.19 RCA 99.98 APO 151.12 V2 34.995

GP 26.01ZAL 110.59 ZAP 147.12 (TS 51.56 ZAE 125.15 ETE 159.25 ZAC 129.38 ETC 258.89 CLP-IGZ.O2

DLA -40.84 RAL 249.65 RAD 6567.5 VEL 11.562 PTH 2.02 VHP 6.505 DPA 6.64 RAP 250.38 ECC 1.2024

L-I TIN( INJ LAT XNJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

1421.86 31.28 10.51 114.97 117.73 6 28 12 821.9 34.72 2.11

5451.$8 31.29 250.64 114.97 117.71 14 25 36 4851.4 34.73 242.44

1421.65 31.28 10.31 114.97 117.75 6 26 12 821.9 34.72 2.11

5451.38 31.29 250.64 114.97 117.71 14 Zi $6 4831.4 54.73 242.44

1421.86 31.28 10.51 114.97 117.73 S 28 12 821.9 34.72 2.11

5451.58 $1.29 250.64 114.97 117.71 14 25 $6 4831.4 34.73 242.44

HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 4672.5 8Cdt 605.7 SG3 200.0 ST 1584.2 SR 455.6 Ss 577.5

RRT -.8137 RRF -.8706 RTF .9120 CRT -.9677 CRS .9849 CST -.9179

SG6 4711,8 R23 .2141RIS -.9157 LSA 1676.1MSA 174.5 SSA 22.7

SG1 4698.6 SG2 350.1THA 175.95 ELI 1659.1 EL2 105.6 ALF 165.09

LAUNCH DATE SEP 29 1970 FLIGHT TIME 156.00 ARRIVAL DATE NAR 4 1971

HELIOCENTRIC CONIC DISTANCE 480.8 P9

RL 149.88 LAb .00 LOL 5.44 VL 28.659 GAL -3.32 AZL 9'2.03 NCA 225.71 SNA 125.15 ECC .20545 INC 2.0259 Vl 29.732

RP 108.33 LAP 1.45 LOP 251.14 VP 37.279 GAP 9.02 AZP 68.58 TAL 193.06 TAP 58.77 RCA 99.44 APO 150.87 V2 34.982

RC 147.979 GL -15.91 6P ZS.12 ZAL 107.61 ZAP 149.12 ETS 51.33 ZAE 125.64 ETE 160.55 ZAC 127.75 ETC 259.70 CLP-182.92

PLANETOCENTRIC CONIC

C8 11.787 V_. S.453 DLA -38.62 RAL 253.79 RAID 6387.4 VI[L

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT

8E.56 6 38 28 I_iR.SO L_t.97

11F.44 12 38 16 5483oH L_.98

DE.S8 9 341 28 1381).30 29.97

117.44 12 59 14 5495.94 21L98

92.58 8 34 _J 1369.30 L_.97

117.44 12 38 16 5485.96 L_.98

DIFFERENTIAL CGlUU[CTIO_I

TDE -.84T| TRA -.2433 TC3-8.5678 BAU 1.0387

RID( .24'R4 mtA -.0749 RC3 .5595 FAU .04251

FDE -.$152 FRA .3292 FC3-S.1080 BlIP 15113

80( .8884 BRA .2547 BC$ S.5916 FSP -655

11.540 PTH 2.01 VHP 6.559 DPA 4.57 RAP 252.00 ECC 1.1940

INJ I._ |NJ RT ASC INJ AZMTH |NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

3.12 117.37 115.59 S 59 17 769.5 $5.15 558.91

252.79 117.57 115.58 14 27 22 4866.0 55.16 244.59

5.12 117.57 115.59 6 3R 17 769.5 53.15 556.91

252.79 117.57 115.58 14 27 22 4866.0 33.16 244.59

5.12 117.57 115.59 6 59 17 769.5 35.15 $58.91

252.79 117.57 115.58 14 27 22 4866.0 33.16 244.59

MID-COURSE EX[CUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4734.8 8GR 588.5 863 199.3 ST 1429.S SR 419.1 8S 520.5

RRT -.7994 RRF -.6468 RTF .9114 CRT -.9727 CRS .9806 CST -.8818

4791.1 R23 .1898 R13 o.9128 LSA 1513.9 RSA 169.2 85A 27.8

SG1 4776.2 SG2 351.7 THA 174.32 EL1 1486.6 EL2 95.S ALF 164.01

18g2



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUItCN DATE OEP 80 1970 FLIGHT TIN[ 158.00 ARRIVAL DATE NAR ti 1971

i4[LIOC[NT•IC CONIC DISTANCE 469.•08

IlL 149.96 i.AL .00 LOt. 5.44 Vt 80,•0§ G&L -8.OS AZL II.YO NEA 820.90 $14A 124.81 ECC .ZDID3 INC 1.1954 Vl 89.T$8

liP 109.37 tAp 1.80 LOP 234.$3, VP 37.880 GAP •.80 AZP O0,IO TAL 191.44 TAP E0,34 RCA 98.00 APO 150.94 VZ 34.969

ItC 150.138 GL -15.45 GP 84.40 ZAL 104.118 ZAP 190.94 IT| $1.85 ZAE IE0.04 ET[ 191.78 ZAC 185.38 ETC 8•0.45 CLP-1GS.lll
PLAN[TOCENTII 1¢ CONIC

C5 11.411 Vt4L $.381 DLA -X.47 RAL 897.91 lEAD 0567.4 VI[L |1.585 PTH 8.01 Vt4p 6.598 DPA 8.35 RAP 855.78 [CC 1.1081

LNCN AZNTH LNCN TINE L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ I_) CST TIN INJ £ LAT INJ 8 LONG

l$.l_ 7 10 14 1311.?0 18.$9 $$9.98 110.41 113.t8 7 3t 10 711.0 51.55 351.91

114.01 18 SS 19 5910.04 89.N 899.71 110.41 113.17 14 87 5 4910.• 91.54 t47.55

• S.N ? 10 84 1911.76 88.$9 999.19 110.41 119.18 7 •t 19 711.8 31.55 351.51

114.01 18 99 15 SS10.•4 28.•0 899.71 110.41 119.07 14 87 3 4910.• 31.$4 847.$5

• S._ 7 10 14 1911.T• tO.SO 999.1t) 180.41 1iS.J8 7 92 19 711.8 $1.99 591.91

114.01 It •S 13 99t0.14 81.10 2SS.TS 110.41 119.97 14 27 3 4910.• 51.54 t4r. S5

DI_NTIAL CCIJECT|GN8 NI_ [vfCUTION &CCURACY CRDIT DETFJR4INATION ACCURACY

TOE -.7391 11A -.1071 TC5_J.DJel BAU S.OSTZ 8GT 4894,1 8•It S74.? JG• 197.7 ST 1L_Jt.2 8 407.S 81 870.8

liD[ .2311 _ -*N 8C3 .9499 FAU .NI IT -.7831 NNJr -.Ml• RTF .9119 (:liT -.079| CRI .J049 COT -.9218
FOE -.2999 FlEA ._l_l FC$-•.O•OT 9•P 193tS 809 41HIO.I REI .1990 RIO -.01L_ LEA 1349.1 I_A 1M.9 ••A 34.8

110[ .779S IliA .1971 BC3 9.9189 FIMP -491 IM;S 48S5.$ _ 399.• THA 174.95 EL1 1984.0 EL2 79.0 ALF 191L40

LAUNCH DATE I_P 19 1970

NF_ 10CIENTR 1C CONIC

FLIEHT TIN[ 110.00

DISTANCE 47£.379

RL 149.1_ LAL .00 _ 9.44 _fL 2•.SS1 GAL. -t.StJ AZL 91.30 14CA 292.CI9 814A 1P_1.48 ECC .20858

lip 100.41 LAP 1.10 LOP 897.$8 VP •?.170 GAP 8.99 AZP 11.14 TAL 1159.91 TAP 91.•0 •CA 98.$1

RC 192.179 6L -11.1£ 64P !1.119 ZAL 101.95 ZAP IS8.91 [78 $1.88 Z4[ 128.•S ETE 198.76 ZAC 125.0•
PLJUETOCEMlrlt IC r_ldIC

C5 11.IMe Vl4L •.54t DI.A -•4.•1 IL4L I_Z.O0 IUlID •S•7.4 VF.L 11.$19 PTH
LJeQ4 AZI4TH LJ4CH TIME L-i TIME INJ LAT INJ LONG

11.94 ? 47 17 1849.•0 27.14 3SO.T?

110.34 1t SO $4 SN.41 LrF.19 151.91

98.04 Y 47 t? SIMS.SO L_r.14 355.77

110.51 1£ SO M •N.41 27.19 299.•1

• e.14 ? 47 17 184|.J0 I?.14 •9•.TT

110.SO 19 SO 14 9991.41 L_Y.19 230.91

OI_|AL C_NII[CT|GND

o.1104 1lEA .0574 TC$-?.1947 |AU 1.0749

I1_ .mMHI DIM -.0804 IK5 .Sill F_U .03057

FOE -,1904 FIIA .4998 FC•-S.NI5 BlIP IS447

liD[ .14110 IRA .10114 liE• ?.1740 Flip -444

2.01 VI4P •.aDZ DPA .SO

INJ IT AOC INJ AZNTH INJ TIME PO COT TIN

1_J,49 111.98 • • • 649.•

11_.47 111.85 14 L_ 49 4911.4

11_.49 111.99 • • 3 949.•

1L_.4T 111.99 14 L_ 49 41MI9.4

1_"J.44 111.98 _ • • • _49.•

U_l.47 111.99 14 L_ 43 41NNI.4

ARRIVAL DATE MAR • 1971

INC 1.$949 Vl 89.?$£

APO 150.44 Vp 34.•51

ETC 981.17 CLP-S•4.0•

NI_ EXECUTION ACCURACY

• GT 4910.4 8CAI _kl.• 8G• 199.4

NOT -.TOTS NIIF -.11)S0 971 r .9119

8C_ 4IM£,O _ .14_8 919 -.9127

891 491_,4 _ _10.7 THA 174.94

RAi I 29|.$4 [CC J.IMS

INJ 2 LAT INJ 8 LONG

19.97 _49.••

29.81 891.49

98 • 07 _JS • ••

30.88 191.49

98.07 34•.••

19.11 891.49

(•EDIT DI[TI[ONINATIGN ACCURACY

ST 10e9.• SO •97.0 $0 891.1

CRT -.!)1410 CR8 .7•4• COT -.7810

LEA 11141.• 149A 111.• •DA 48.0

EL1 11S4.1 EL2 •8.5 ALF 1_0.09

LAUNCN DATE il(P t0 1970

NELIOCENTRIC CONIC

tL 140.H LAb .00

IF 101.41 LAP .98

lC 154.401 GL -O.••

PLAN[TOC_NlI|E C_41C

C5 11.118 VU_ •.•34

LNCN AZNTH IJICN TIME

79.79 • 80 _J

tOe.tO It 41 tS

75.T8 • 18 30

IN.El tt 41 8•

110.00 11 39 SO

110.00 14 1944

FLIGHT TIN[ 119.00 ARNIVAL DATE NAN 10 1971

DI•TANCE 479.191

LQ_ S.44 VL 11.499 GAL -I.19 AZL 91.11 14CA 139.27 8NA 1_4.15 [CC .21040 114(: I.I199 Vl 19.T$8

LOP 840.10 VP 97,129 GAP •.?• AZP 98.S• TAIL. 198.17 YAP 13.44 lEA •l.O• APO 190.17 V8 $4.945

GP tO.•0 ZAL 9•.78 ZAP 154.14 IT• 91.47 ZAE 129.10 [T[ 199.70 ZAC 183,14 ETC 891._• CLP-1•S.SI

01.1 -98.•• IUI. tit. DO IL40 91117.4 VI[L 11.911 PTH 2,01 V14P •.749 OPA -1.14 RAP 857.44 ECC 1.1089

L-I TIME |NJ LAT INJ J_NG INJ RT ADC |NJ AZNTH INJ TIN[ R) COT TIM INJ 8 tAT INJ 8 lONG

1119.42 29._3 _J4J.JO 1_J.70 180.40 • 48 89 SOS.4 81.17 938.81

_49.97 29._ !14.90 111.71 110.98 14 1S 31 _49.4 80.19 8_.81

till.42 29.•• $49.10 1N.N 110.40 • 4• 29 SIS.4 E8.17 3N.I1

_41.•? 11.14 114.SO 1N,71 110,•• 14 19 $1 _49.4 2l.ll 8_.11

_IS.I• IT.IS 27t.44 113.10 119.74 19 17 • S2•S.• _.0S 898.85
9910.81 91.18 IMl.14 IN.10 101.11 IS $8 IS 4710.9 5S.Sl 838.55

DIFFERENTIAL C_NI_¢TICI_

*.S11_ 1lEA .1107 TCI-?.3100 IL4U 1.0111

lODE .8889 W -.101_1 IK3 .$031 FAU .05709

IrOl[ -.0914 FIIA .9195 IrC_-2.•SOI lip 1_11

80[ .$989 _ .!119 K• ?._42 Flip -134

LAUNCN OATE 88P 811 1870

)EL IOCENTN IC C_NIC

RL 140.81 LAL .00

ff 1N.41 LAP .74

RC 111.110 S_ _J.97

PLANETQCDNTRI C CGNIC
C5 11.197 VHL •.SO?

LJ_M _ L_CH TIME

78.T1 8 18 98
101.19 11 II 11

7l.Y$ I I• II

101.19 11 !1 II

110o00 I1 ll II

IS0.0• IS 18 44

NID-COWUI[ EXECUTION ACCURACY

8GT 4079.0 MII SS4.S •63 191.•

NOT -.7474 IINF -._77 IITF .9110
_1 _0t.• R_ .1£39 RIO -.9128

801 4999.1 161 _HW.I THA 179.88

ORBIT DETENNINATION ACCURACY

IT 901.7 811 388.1 81 _08.1

CRT -.9098 CO• .5910 CIT -.5758

L_A 819.£ 14_A 198.7 ••A 90.0

EL1 810.7 EL_ SO.• ALF 1S•.88

FLIGHT TIME 114.00 MIlUVAL DATE MAR 18 1971

DIITANCE 485.8414

L_L 5.44 VL 11.449 G_ -1.79 AZL 10.9• HCA 230.49 IMA 11_.1_ ECC .£1IM1 INC .114O Vl 89.T58

LOP 143.11 VlP •7.079 GAP 10.01 AZP N.9S TAL 181.$2 TAP •4.07 •CA !57.58 APO 190.13 V8 34.951

GP 10.i8 ZAL 99.30 :rAP 199.30 LrT• SO.SO _ 119,91 IrTE 1•4.S• ZAC 1_,_ ETC 868.S4 CLP,_-181.48

DLA -SO.91 NAL L_O.OS RAD 1_9T.4 VEIL. 11.912 PTH 2.01 VHP •.GAD DPA -£.O1

L-i TINE INJ LAT INJ _ INJ RT ADC INJ AZNTH INJ TIME PO COT TIN

1_i._ 14.015 $57.N 130.11 tN.N • 37 34 495.2
S?N.II 14.10 IriT,II IN.II 101.91 13 51 9 SIH.•

101i.iM 14.01 $37.N IN.11 101.19 • •? M 459.2

9790.11 14.10 2_,98 190.11 101.19 19 SO • 91_.•
II1.?? ll.lS _.SO 1_.74 110,97 11 19 44 98.8

IISO,li $5.10 251,14 ll,ll 98.98 1l 49 IS 4990.l
DI_IAI. CCI_CTIQNI

.81_ _A -.SlIM It¢5 .4M F_U _309

FOE *.0148 Ir8A .S744 IrC_-8.?l_9 t ISOII
• 0_ .4473 IliA .•74O Ik[:• 7.4198 Flke -ill

NID-C, QURI I_¢UTIGN ACCURACY
_T _?.0 _ _1.£ 863 188.•

-._? _F -._99 RTF .9118
IG_ SO••.l _ ,|097 _IS -.O1_4

801 SOil.7 _ S74.1 THA 175.47

RAP 899.48 ECC 1.1853

INJ P tAT INJ • lONG

81.49 919.95

fl.4l tim .15

• •.45 919.99

L_.49 114 .•5
19.84 2151.15

34.1• L_5.04

CI_IT D(T[I_INATION ACCURAC_
ST 718.1 SO SSO.S S0 ZOS._

ClIT -.ITIT COl ._041 COT -.A585
LSA 814.15 NOA 195.7 ••A SS.O

EL1 810.3 EL8 78.5 ALF 151.43

1899



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUI4TH DATE &EP 29 1970 FL|;NT T|M( 164.00 ARRIVAL DATE NAR 14 1971

H(LIOCENTR[( C_|C

RL 149.9l LAL .00

RP 1DO.S3 LAP .55

RC tS8.141 ;L -4.93

PLAN_TOCENTmlC CONIC

C3 11.E79 VI4L 3.358

LNCH AZNTH LNCH TIME

89.13 10 Si 17

I)0.87 11 14 1

IO0.DO 11 i 37

100.00 13 49 1

110.00 11 I 48

110.00 ll 5 40

DIFFERENTIAL CCRRECTIONS

TD( -.2183 TRA .5238 TC3-7.409t BAU 1.1194

.E147 RIIA -.1310 RC3 .4551 FAU .03410

FD( .0390 FRA .6278 FC3-2.9175 BIke 18_3

BO( .3437 BRA .5400 BC3 7.4232 FDP -608

DISTANCE 489.582

LOt- 5.44 VL 21.393 GAL -1.32 AZL 10.13 HCA Z41.43 SNA 123.51 ECC .Z1461 INC .4289 Vl 29.73Z

LOP 247.07 YP 37.030 GAP 10.17 AZP 89.70 TAL 184.84 TAP U.49 RCA 97.00 APO lSD.Dl VZ 34.119

GP 19.48 ZAL 91.97 ZAP 151.88 (T8 51.29 ZA( 126.98 (T( 165.27 ZAC 122.04 ETC 263.21 CLP-147.27

DLA -t8.33 RAL t73.92 RAO 1567.4 VEL 11.518 PTH Z.01 VHF 6.950 DPA -3.93 RAP 261.46 (CC 1.1856

L-I TIN( |NJ LAT |NJ LONG INJ RT A8¢ |NJ AZMTH INJ TIN( PO CST TIM INJ Z LAT INJ Z LON;

788.33 EE.51 317.75 133.85 107.67 11 12 25 188.3 24.72 309.77

740.58 _.52 314.Zt 133.tG 107.65 11 ZE 21 140.6 Z4.73 304.28

783.4£ 17.0,1 313.1M 131.39 114.94 11 19 41 163.4 ZO.Z6 304.35

5528.75 29.22 t58.96 135.22 100.29 15 21 10 4928.8 Z9.35 248.34

7E3.93 11.85 310.77 128.46 122.30 11 19 3Z 193.9 18.03 304.16

5101.01 34.10 225.27 134.00 92.59 17 30 41 4501.0 34.08 118.0Z

NID-COUR$1[ EXECUTION ACCURACY QREIT DETERMINATION ACCURACY

IM;T S099.8 _ 540.5 8A_3 184.8 ST 569.8 8_ 374.3 58 Z24.5

liNT -.7_DII3 NIIF -.7127 RTF .9128 CRT -.9016 CR8 .04|t C$T -.4267

5128.4 It_ .0909 913 -.9133 LSA 671.9 NSA 246.6 SSA 54.1

691 5114.2 6_2 381.5 THA 175.70 ELI 667.9 EL2 138.2 ALF 147.82

LAUNCH DATE IM[P 29 1970 FLIGHT TIME 128.00 ARRIVAL DATE MAR 16 1971

HELIOCENTRIC CONIC

RL 149.1_ LAL .OOLOL 5.44 YL

RP 101.36 LAP .37 LOP 250.15 VP

RC IIO.T40 _ -3,13 GP 18.55 ZAL

PLAN(TO(FJ41111C CONIC

C3 11.542 VHL 3.3@7 DLA -26.39 RAL 277.73 PAD 1317,4 _[L

LNCH AZI4TN LNCH TIN( L-I TIN( INJ LAT

tO.O0 9 50 14 10Gg.81 14.98

O0.O0 12 53 30 5751.67 27.12

100.00 10 41 10 I103.10 12.89

IO0.OO 14 44 lS 331111.98 Z11.43

lID.DO 10 39 57 847.31 8.78

110.OO 16 46 17 5017.19 34.17

DI_TI&L C(;11_¢T|0N$

T1)E -.1483 _ .tl47 TC3-7.3829 BkU 1.1365

119( .1187 _ -.1429 RC3 .4326 FAU .03256

FI_ ._RINI IrRA .lTll FC3-2.4421 28P 16573

DOE .£590 MA .7111 6C3 7._51 FI_ -604

DISTANCE 495.277

211.341 GAL -.lid AZL 90.40 HCA 244.61 $14A 123.19 ECC .21704 INC .4032 Vl 19.732

34.9_ GAP 10.54 AZP 89.83 TAL 163.19 TAP 98.00 RCA 99.45 APO 149.93 V2 34.907

811.51 ZAP 158.08 ET6 52.93 ZAE 127.13 ETE 165.94 ZAC 111.22 ETC 263.08 CLP-168.10

11.530 PTH 2.01 VHP 7.070 OPA -5.11 RAP 263.57 ECC 1.1899

INJ lONG INJ RT AIC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 L_G

335. 5m 134.99 114.31 10 8 4 469.8 18,14 327.96

2/n3.51 138.61 96.48 14 29 27 $139.7 28.01 264.96

321.86 235.95 117.21 10 57 12 302.1 16.43 314.86

_7.56 139.13 91.48 19 14 15 4799.6 29.88 238.78

315.28 13t.52 123.17 11 13 45 247.3 13.08 308.83

219.50 159.39 89.18 18 7 5 4427.1 33.68 210.29

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 5171.2 _ 537.0 _3 181.3 ST 488.0 89 369.5 SS 253.0

RRT -._176 RRF -.M83 RTF .9149 CRT -.6762 CR$ -.1521 C$T -.5966

SCdl 5199.0 fl_ .0765 R13 -.9154 LSA 574.9 MSA 325.1 SSA 49.2

$I;1 5184.5 SG2 3a8.9 THA 175.89 ELI 565.2 EL2 235.0 ALF 146.31

LAUNCH DATE SEP 19 1970 FLIGHT TIN_ 1TO.D0 ARRIVAL DATE MAR 18 1971

14ELI(XENTRIC CONIC

RL 149.96 LAL .DO

9P 109.90 LAP .18

RC 198.929 GL -1.44

PLAN2TOCENTglC CCqXC

C3 11.998 VHL 5.454

LN(H AZNTH LNCH TIN(

90.00 9 97 49

tO.DO 13 43 34

100.00 10 88 1

100.00 15 28 3

110.00 10 §S 15

110.00 17 17 19

DISTANCE 500,652

LOL S.44 VL 26.269 GAL -.43 AZL 90.19 HCA 247.99 SNk 122.68 ECC .21966 INC .1906 Vl 29.73_

LOP 153.42 VP 39.933 GAP 10.62 AZP 69.93 TAL 181.51 TAP 69.50 RCA 95.89 APO 149.88 V2 34.696

GP 17.71 ZAL 89.03 ZAP 159.21 (T3 53.73 ZAE 127.25 ETE 166.54 ZAC IZO.4T (TC 264.54 CLP-168.93

OLA -24.49 RAL 281.45 RAD 6567.5 VEL 11.545 PTH 2.02 VHP 7.200 DPA -6.17 RAP 265.72 ECC 1.1963

L-I TIN( INJ LAT |NJ LONG ZNJ RT ASC INJ AZNTH |NJ TIN( PO CST TIM INJ 2 LAT INJ I LONG

1203.60 11.08 343.11 137.62 116.22 9 47 53 603.6 14.52 336.12

5938.65 28.03 284.65 142.70 94.23 15 19 31 5036.7 28.32 256.19

10016.24 9.47 327.98 134.98 116.49 10 44 5_ 409.1 13.20 311.18

530tJ.25 29.64 240.65 142.01 91.87 16 36 19 4706.E 29.78 231.84

925.68 5.90 319.54 154.90 123.73 11 10 36 323.9 10.29 313.00

4994.37 34.01 214.81 142.73 86,29 18 40 4 4364.4 33.12 103.48

DIFFI[RENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORB[T DETERMINATION ACCURACY

TO( -.0117 TRA .911412 TC3-7.t645 BAU 1.1473 8GT 5216.1 _ 132.0 3G3 176.8 ST 507.4 SIq 363.9 S$ 290.0

ROE .8131 RRA -.133t RC3 .4041 FAU .03071 RNT -.61139 IIRF -.IM!18 RTF .9137 CRT -,2967 CR8 -.2963 CST -,6245

FOE .1439 FRA .7274 FC3-2.2188 B6P 16480 SGO 5246.0 923 .(NS§O 913 -.9161 LSA 569.7 MSA 384.0 SSA 42.9

BOle .£135 BRA .8997 BC3 7.1959 FSP -589 SGI 5231.0 8_ 395.9 THA 176.09 EL1 523.9 EL2 339.6 ALF 160.89

LAUNCH DATE 9EP 19 1970 FLIGHT TIME 172.00 ARRIVAL DATE MAR 20 1971

MELIOCENTRIC CONIC DISTANCE SOI.II02

RL 149.99 LAL .00 LOL 5.44 VL Z11.239 GAL .05 AZL 89.99 HCA 251.16 SIdA 1_2.56 ECC .22258 INC .0000 Vl 19.732

RP 1011.63 LAP -.01 LOP 23t.60 VP 34.61MI GAP 11.10 AZP 90.00 TAL t79.83 TAP ?0.99 RCA 95.30 APO 149.85 V2 34.885

RC 164.900 EL* .09 GP 16.94 ZAL 81.57 ZAP 1110.26 ETS 54.70 ZAE 127.36 ETE 167.08 ZAC 119.78 (TC 265.19 CLP-169.74

PLAN(TOCENTRIC CONIC

C5 12.444 Vt4L 3.329 DLA -22.63 RAL 281.05 RAD 0567.5 VEL

LNCH AZNTH LN(M TIME L-I TIME INJ LAT

to.O0 9 14 18 1310.55 7.80

to.O0 14 27 90 5547,64 28.30

100.00 10 16 52 110_.tl 9.41

100.00 19 S _1 5231.31 L_16.88

110.00 10 52 43 9_.00 3.16

110.00 17 48 35 4910.18 33.69

DIFFLrR[NTIAL CX]UI_TiON8

10[ .187l 1lea l.O@i0TC3-l.lltl3 BAU 1.1842

RDE .lilt I_A -.1_7 RC3 ._72 FAU .028J_8

• 1047 FRA .7831 FC3-1.1NI76 Blip 16792

BDI[ .8384 lIRA 1.1012 BC3 6.9380 FSP -S69

11.569 PTH 2.02 VHp 7.540 DPA -7.11 RAP 267.92 ECC 1.2048

INJ lONG INJ RT ASC ZNJ AZ14TH INJ TIME PO CDT TIN INJ 2 LAT INJ 2 LONG

349.25 141.1_ 117.31 9 36 8 710.5 11.40 341.42

258.35 14_.42 90.98 16 0 17 41k47.6 28.14 249.99

533.18 140.£7 119.26 10 37 14 502.1 10.27 326.51

235.08 148.42 68.94 17 33 7 4631.5 29.41 119.31

323.13 1311.26 124.05 11 9 19 39tl.0 7.91 318.87

210.41 1411.14 83.83 19 10 25 4310.2 32.47 t01.59

MIO-CGURI_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

9GT 5254,4 IIGR 523.9 393 171.7 ST 633,6 SR 355.4 83 339.3

RRT -.43911 RIIF -.6309 RTF .9105 CRT .1075 CRS -.4101 CST -.9417

8GB 5£10.5 R_5 .0585 913 -.9106 LSA 715.1 MSA 390.6 SSA 39.0

SG1 5265.2 SG2 401.9 THA 176.33 EL1 635.2 ELI 352.4 ALF 4.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH DATE &EP 29 1970

H(LI(XENTRI( CONIC

RL 149.9• LAL .IX)

lip 108.81 LAP -.20

RC 18N_.941 GL 1.S0

PLAM[TOCENTlU ¢ CONIC

C3 13.099 VttL 3.818

LNCH AZNTH LNCH T114[

90.00 • S 14

90.00 IS 4 37

100.00 10 18 41

1OO.00 18 39 SO

110.OO 10 I1 30

110.00 11 17 I1

FLIGHT TIN[ 174.00 ARRIVAL DATE MAR EE 1971

DI$TAN(E§lE.E28

LOL 5,44 VL t8.148 GAL .54 AZL 89.79 HCA 254.33 8NA 1EZ.28 •CO .Z2574 IN(: .2083 Vl 29.732

LOP t99.77 VP 5•.943 GAP 11.40 AZP 90.06 TAL 178.14 TAP 72.47 RCA 94.88 AlSO 149.09 VZ 34.874

GP 18.28 ZAL 78.14 ZAP 161.24 ET8 55.85 ZAE 127.45 ET[ 187.58 ZAC 118.14 ETC 289.85 CLP-ITO.55

DLA -Z0.84 RAL 188.§5 RAD 8587.5 V[L II.SR7 PTH t.O3 VHP T.4R2 DPA -7.95 RAP £70.17 •CO 1.2156

L-I TIN[ |NJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIN[ PO CST TIN INJ Z LAT INJ E LONG

1404.28 4.84 334.55 144.44 117.R5 • 28 38 •84.$ p.54 347.82

S47S.RS 28.17 t53.11 150.10 94.38 18 35 93 4875.9 27.75 £44.49

11•4.S4 3.58 357.85 143.74 118.70 10 32 28 588.6 7.51 331.87

SIRI.•8 n.71 2_K).45 190.03 RG.51 18 S 59 4888.9 28.•1 EEI.73
10114.94 .53 SLY.T5 141.84 184.18 11 9 15 464.9 5.01 $20.51

41N_.E7 $3.29 20G.RO 14R.eO 81.73 1• 38 35 4285.$ 51.7• 197.90

OIFFE]tLrNTIAL C_ItRECTION$ NID-Q3URW[EXECUTION ACCURACT ORBIT D(TERNINATION ACCURACY

108 .R•IN_ 1lEA 1.20941TCS-8.GGT• BAU l.lIHI3 $GT 5515.1 _ SL_.I 883 188.2 ST 7•5.1M $53.4 S• 349.8
RRE .tlS4 lIRA -.1813 IIC8 .$483 FAU .0271T RRT -.R_44RRF -.81L_ RTF .•171 CRT .ESNI3 CR8 -.489• CST -.9795

FIDE .8441FRA .9_4S FC3-1.7•57 ILSP 18947 _ 5340.81_3 .0483 ill3 -.•174 LSA 885.2 NSA 555.7 SRA 58.8

BO_ .3440 lIRA 1.3024 BC3 •.478• FSP -§57 SGI 5325.2 _ 407.5 THA 176.46 EL1 805.9 EL• 355,7 ALF 9.14

LAUNCH DATE IEP 29 1•1'0 FLIGHT TIME 178.00 ARRIVAL DATE MAR 24 1971

H(LIQCENTlUC CONIC DISTANCE S17.•2S

RL 149.94 LAL .00 I_L S.44 VL L_.I3• GAL 1.06 AZL 89.•0 HCA 257.51 Sl4A

lip 106.94 LAP -.39 LOP 2_.94 VP 54.798 GAP 11.70 AZP 90.09 TAL 178.44 TAP

RC 194.007 64. E.T• GP 15.R4 ZAL 74.85 ZAP 1&2.18 IrTS 57.18 ZA[ 127.54 ETE
I%AN[TOCI�Wlll 1 ¢ CONIC

C5 13.90qJ K 3.721 DLA -19.1£ RAt. 291.87 RAO 3587.S _L 11.831 PTH 2.04 VHP

LNCH AZNTH LN(N TIN• L-I TIN[ INJ LAT INJ LONG INJ RT A8¢ INJ AZNTH

90.00 • SO 33 14419.80 2.10 359.34 143.00 118.25

90.00 13 57 83 $418.42 28.08 P_l_.7? 113.77 94.19

100.00 10 • 29 ll_l.3t .9_ 34t.18 147.55 119.88
100.00 17 10 4_ 3818.11 29.42 _8.53 153.85 84.47

110.00 10 31 15 1151.41 -2.01 330.20 143.31_ 124.13

llO.O0 11 44 JFF 4•_.•0 3E.8§ 21D3.73 115.10 79.•8

DI_TIAL CGm_CTICN8

TOE .4544J 1lEA 1.S043 TC3-t.3341 BALI 1.1790

IID[ .tim _ -.IIM? IiC3 .317T FAU .02551

FINE .2078 _ .84MI8 FC3-1.$083 B8P 17157

80( .4947 liRA 1.9194 BCS 3.3421 FlIP -547

181.99 ECC .22919 INC .3998 Vl 29.752
73.93 RCA 84.03 APO 149.95 V2 34.864

194.00 ZAC 118.54 ETC 294.$1 CLP-171.34

NID-CCNJlI( EXECUTION ACCURACT
SGT S337.8 8DR S18.8 SG3 165.8

RRT -.e042 RRIr -.$890 flTF .R188

S8B 3588.3 RI_ .03E_ R13 -.9190
SG1 5347.0 _ 411_.? THA 178.83

7.853 OPA -8.68 RAP 272.45 ECC 1.22•8

INJ TIlE PO CST TIN INJ 2 LAT INJ E LONG

9 25 45 iMHI.8 3.08 358.87

17 7 51 4818.4 27.88 840.£0

10 _ 34 IHD3.3 4.89 353.84

18 33 58 4518.1 28.55 217.91

11 10 S 531.4 £.48 323.94

20 4 SO 4e_2.8 31.11 194.95

OIMIIT DETI[II_IINATION ACCURACY

8T 982.0 M 54•.1 S• 403.8

CRT .4179 CR8 -.5043 CST -.9921

LSA 1073.1 14_A 315.• S$4 89.1

EL1 894.0 EL2 313.4 ALF 9.59

LAUNCH DATE $EP t9 1970

HELIOCENTRIC CONIC

RL 149.99 LAL .00

RP 10_.72 LAP -.57

RC 171.039 GL 3.93

PLAN[TOCENTIIIC CONIC

C$ 14.97• VHL 5.957

LNCJ4 &ZMTH LNCH TIN(
90.00 • 54 20

9O.OO 1• 7 33

100.00 10 5 41

100.00 17 59 E

110.00 10 31 39

110.00 19 • 34

FLI8HT TIN( 178.00 ARRIVAL DATE NAR 28 1971

DISTANCE 523.391

LOL 5.44 VL 88.089 GAL 1.59 AZL 89.42 NCA 280.87 SNA 121.70 ECC .23298 INC .5801 Vl 89.732

LOP 298.11 VP 33.7|4 GAP 18.0_ AZP 90.09 TAL 174.75 TAP 75.42 RCA 93.$S APO 130.04 VE _l.9SS

GP IS.1O ZAL 71.59 ZAP 133.02 [T$ 55.70 ZAE 127.61 ET[ 14tl.40 ZAC 117.97 ETC 287.19 CLP-172.13

DLA -17.48 RAL 295.0? RAID 35RT,Q V_L 11.873 PTH 2.05 VHp 7.629 DPA -9.32 RAP £74.79 ECC 1.2449

L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO C3T TIN INJ 2 LAT INJ E LONG
138•.•3 *.48 3.79 151.57 118.31 9 20 38 9•9.8 5.31 557.18

S3tNI.4S 27.00 245.14 157.45 84.39 17 37 O 4768.5 24.73 E3_.93

133•.88 -1.81 548.87 151.0,1 119.85 10 28 1 739.9 2.37 339.75

3071.44 _•.0• L_3.27 137.29 82.79 1• 3 34 4471.4 27.78 214.71

11•3.88 -4.47 353.57 149.23 123.•3 11 11 35 595.9 .02 327.35

47•8.t2 3t.41 _01.|3 150.35 75.46 20 29 22 4188.2 50.48 198.44
DIFFERENTIAL CORII_CTION$

TO( .5939 TRA 1._J01TC3-S.9447 BAU 1.1977

leO( .Et31 RRA -.L'Oe_ RC3 .t949 FAU .0t547
F1)( .3tOt FRA .•133 FC3-1.3949 BIMs 17508

liD( .li044 BRA 1.74L_ K3 3.•717 Flip -5_11

NID-COUIHH[EX[CUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 5597.4 SCRt 514.4 SG3 159.5 ST 1172.E SIR 345.4 SS 438.8

RRT -.SR4ORRF -._149 flTF .•L_DZ CRT .4891 CRS -.8347 CST -.9995

888 5421.5 RIll .0324 R13 -.9204 LSA 1265.5 N•A 290.1 SSA 28.2

981 8405.| _ 418.9 THA 178.80 EL1 1185.1 EL2 296.0 ALF 8.78

LAUN(H DATE I_P 29 191'0 FLIGHT TIN( 180.00 ARRIVAL DATE NAR 28 1971

NIL IOCENTR IC C_NIC

RL 149.84 LAL .00

RP 104.73 LAp -.78

IIC 173.034 r,L 4.1)5

PLAN[TOCENTR | C CONIC
C3 l•.me• VHL 4.004

LN(_ AZNTH IJ4CH TIN(

90.00 • 51 tt
90.00 1• 35 3

100.00 10 3 54

100.00 10 5 12

110.00 10 32 34

110o00 1• _2 59

DISTANCE 328.9'E5

i.OL 5.44 VL _.041 GAL 2.15 AZL 94.24 HCA _83.84 SNA 121.42 ECC .23708 INC .7911 Vl _9.732

LOP 294._• VP 54.711 GAP 12.54 AZP 90.03 TAL 173.05 TAP 79.90 RCA _r_.84 APO 150.21 V2 34.849

GP 14.39 ZAL 1_.48 ZAP 185.81 [T3 60.43 ZAE t27._8 ETE 168.77 ZAC 117.43 ETC 267.81 CLP-178.91

DLA -13.8• RAL L_8.12 RAID 8587._ VEL 11.728 PTH _.07 VHP 8.017 DPA -9.88 RAP 277.10

L-I TIME lNJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN( PO CST_TIM INJ 2 LAT

1843.18 -_.91 O.OD 155.42 118.18 • 18 47 1043.2 .88

33_11.$4 27.48 _4_.11 1_1.14 8_.90 18 5 47 4724.S 29.22

1411.11 -4.0_ 350.19 114.81 119.45 10 27 25 811.1 -.04

9035.82 _1.73 L_0.53 130.85 81.58 19 29 5 4435.8 27.24

1238.57 -11.84 554.87 155.07 1_3.37 11 13 54 838.8 -£.38

475•.1£ 51.1t9 11t8.94 11J0._3 77.25 L_ 52 18 4159.1 E9.91

D I FII_NL_T I AL CGSH_CTIGN_

TD[ .7101 1RL4 1.1H101 TC_-3.3•45 BAU 1.1908

.28tlS IM_ -.21_10 Re3 .t4t3 FAU .OtlM4

FOE .$_21 IrRA .0951 YC3-l.ttl_ NIP 175£5

908 .741_ liRA 1.•715 BC3 3.5947 FSP 0550

NID-C(XJRS( EXECUTION ACCURACY

_T 54_14.3 _ SOl).• 883 155.1

RRT -._47 RNF -.5484 RTF .9227

8GB 54t;0.1_ _ .0_8• R13 -.9228

381 5444.0 _ 4L_0.2 THA 178.95

ECC 1.2836

INJ 2 LONG

1.37

233.87

343.•6

E12_OS
3_K) .43

190.37

ORBIT D[TI[Rt4INATXON ACCURACY

ST 1347.5 8R _42.7 38 465.2
CRT .5335 CRS -.3384 CST -.9981

LSA 1437.5 NSA 297.1 SSA E3.8
EL1 1360.4 EL2 297.1ALF 8.09
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE I_P E9 1970 FLIGHT TIN( lIE.gO ARRIVAL DATE MAR 30 1971

HELIOCENTRIC CONIC DISTANCE 534.419

RL 149.86 LAL .00 LOt. S.44 VL E5.993 GAL 2.73 AZL 89.06 NCA 207.01SNA 121.15 ECC .24154 INC .2399 Vl 29.732

RP 1DI.TI LAP -.94 LOP 172.4§ YP 3t.EO9 GAP 11.71 AZP 90.05 TAL 171.36 TAP 78.37 RCA 91.99 APO 150.41 V£ 34.137

RC 1TS.OS9 GL 5.4G GP 14.1l ZAL 45.44 ZAP 164.55 ETO 6E.$I ZAE 127.73 ETE 109.1D ZAC 114.91ETC 268.47 CLP-1_3.99

PLAHETOCENTRIC CONIC

C3 17.391VHL 4.149 DLA -14.39 RAL 301.03 RAO 05ST.7 VEL 11.780 PTH E.D8 VHP R.E18 DPA -10.32 RAP 279.45 ECC 1.£941

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT |NJ LONG INJ RT ARC INJ AZNTH INJ TIM( PO COT TIN INJ Z LAT INJ E LONG

90.00 I 49 15 1717.£4 -S.EE IZ.OS 159.E4 117.07 9 17 52 1117.E -1.45 5.39

90.00 17 O IS Sill.14 27.17 E39.81 184.84 81.49 18 20 33 4499.9 25.74 231.23

100.00 10 t $4 1479.60 -0.$1 353.98 150.64 11i.28 10 27 34 ITi.8 -2.39 347.42

100.00 18 211 25 5002.52 20.39 21|.27 llkl.02 00.25 19 52 47 4402.5 29.75 £09.95

110.00 10 93 $7 1319.74 -9.13 340.13 1§S,92 123.09 11 15 54 719.7 -4.71 353.83

110.00 19 54 52 4735.15 31.62 197.19 193,85 76.27 21 13 47 4135.1 29.41 198.98

DIFFERENTIAL CGI_RECTIONS NID-COUROI[ EXECUTION ACCUItACY GNBIT DETERMINATION ACCURACY

TO( .IT4I 1RA 2.21£tl TC3-5.1039 BAU 1.Z012 SET S4U.O VAI 503.5 SG3 1§1.D ST 1532.9 SR 338.5 99 495.5

ROE .2333 RRA -.1349 RC3 .2333 FAU .02072 RRT -.5437 RRF -.5249 RTF .9237 CRT .5663 CRO -.3790 CIT -.9988

Ir04[ .4091 FRA .9989 FC3-1.0321BSP 17104 _ S499.0 RL_ .OtZ3 R13 -.9230 LOA 1822,4 NSA 279.8 OOA 21.9

DO( .9039 liRA 8.2293 BC3 S.1091FSP -511 $91 $469.7 8G2 41_.0 THA 177.11 ELI 1545.1 EL2 279,9 ALF 7.37

LAUNCH DATE SlEP 29 1970 FLIGHT TIME 184.00 ARRIVAL DATE APR I 1971

HELIOCENTRIC CONIC

RL 149.89 LAL .IX)
RP 10a.l_ LAP -1.1E

RC 177.047 GL 4.0R

PLAN[TOCENTRIC CONIC

C3 11.939 VHL 4.3S4

LNCH AZMTH LJSCH T|NE

90.00 • 47 54

9O.OO 17 83 48

1DO.DO 10 2 30

100.00 18 51 53
110.00 10 3| 33

IIO.OG tO 10 17

DISTANCE 539.$71_

L_ 5.44 VL 25,949 GAL 3.34 AZL 98.98 HCA 270.17 SI4A
LOP 875.61 VP _S._S GAP 13.09 AZP 90.00 TAL 109,94 TAP

GP 13.70 ZAL $2.57 ZAP 199.24 ETO a4.59 Z/dE 127.70 ETE

lZ0.07 ECC .24642 INC 1.1174 Vl 29.732

79.84 RCA 91,09 APO 150.99 V8 54.829

169.40 ZAC 116.40 ETC 299.18 CLP-174.49

DLA -12.98 RAL 303.10 RAD 0567.8 N[L 11.847 PTH 2.10 VHP S.433 DPA -10.70

L-I TIN[ INJ LAT INJ _ INJ RT _ INJ AZISTH INJ TIME PO COT TIN

ITIO.44 -7.41 1S.95 193.10 117.41 9 1T 40 1186.4

5L_,1.05 EO.S7 237.57 1_.95 80.70 18 51 29 4441.0

194.5.72 -0.50 357.67 1U.51 118.77 10 28 19 945.7

4971.99 28.08 211.43 194.31 79.32 10 14 50 4377.0
1379.48 -11.33 345.34 110.11 121.47 11 10 35 779.5

471S,01 31.30 195.79 137.4R 75.50 21 33 53 4119.0

DIFF1E_ENTIAL CGRIECTION4 MID-COUmS( EXECUTION ACCURACY

TO( 1.01HIO TIIA 1.475! TC3-4.7479 BAU 1.2044 SGT 5488.7 8DR 499.0 893 147.0

RDE .1419 _ -.£401 RC3 .L_47 FAU .01918 RRT -.5233 RRF -.50IS RTI r .9256

FIX .4373 FIA 1.0420 FC3 -.9757 DIMe 17494 _ 5511,1 R23 .0183 R13 -.9_57

1.0t70 BRA 8.4843 9C3 4.7524 F_P -497 SG1 5494.9 DE2 4_.9 THA 177.27

RAP 281.83 ECC 1.3120

INJ 2 LAT INJ 8 LONG

-3.69 9.£6

85.31 8tR.E5

-4.59 351.04

20.32 L_DS.O7

-9.97 3_1,99
29.99 187.54

ORBIT ,DETERNINATION ACCURACY

ST 1099.7 M 335.1 99 380.3

CRT .5991 CRO -.5908 CST -.999R
LSA 1789.9 NSA 299,0 OSA 80.4

EL1 1711.4 EL2 898.9 ALF 6.79

LAUNCH DATE 9EP 29 1970 FLIGHT TIN( 184.00 ARRIVAL DATE APR $ 1971

HELIOCENTRIC CONIC DISTANCE 545.277

RL 149.84 LAL .DO LOL 5.44 VL 25.899 GAL 3.99 AZL 88.70 NCA 273.34 ONA 120.81 [CC .25175 INC 1.2950 Vl 29.73_

RP 109.93 LAP -1.89 LOP 278.79 VP 31.547 GAP 13.48 AZP 99.91 TAL 187.97 TAP 91.$1 RCA 90.25 APO 150.97 VE 34.822

NC 179.081 GL 7.39 GP 13.31 ZAL 59.82 ZAP 165,87 ETO 04.98 EkE 127.83 ET( 189.38 ZkC 115.91 ETC 299.74 CLP-175.E$

PLAHETOCENTRIC CONIC

C3 80.790 VI'iL 4.S00 DLA -11.88 RAL 304.42 RAD 9|47.8 V_L 11.924 PTH 2.12 VHP 0.445 DPA -11.00 RAP 294.22 ECC 1.34£Z

LNCH AZMTH LNCH TIN( L-I T|NE INJ LAT ZNJ LONG ZNJ RT ARC INJ AZRTH |NJ TIN( PO COT TIN INJ 2 LAT INJ E LONG
90.00 l 47 9 1853,14 -9.49 19.70 111.99 116.81 9 18 2 1253.1 -9.R1 13.01

90.00 17 45 89 5238.17 29.81 235.94 172.27 79,93 19 12 47 4439.2 24.94 2£7.97

100.00 10 R 34 1_09.92 -10.57 1._9 114.41 118.12 10 29 24 1009.9 -9.73 354.81
100.00 19 12 44 495S.79 27.82 214.99 172.01 78.60 20 35 21 4354.9 25.97 80_.99

110.00 10 57 27 1437.90 -13.45 541.50 1_4.72 121.75 11 21 25 837.9 -9.15 340.09

110.00 _D 54 L_ 4701.42 31,05 194.73 171.14 74.92 21 52 42 4101.4 29.99 194.33

DIFFERENTIAL CCItRECTION9 NID-COURK EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TO( 1.8058 TRA 8.7443 TC3-4.3390 BAU 1.2071 SGT 5510.0 _ 489.5 993 143.0 ST 1851.3 SR 332.0 99 541.9

RD( .8519 RIIA -.2t109RC3 .1819 FAU .01771 RRT -.5027 RRF -.4821 RTF .9273 CRT .4043 CR9 -.9029 CBT -.9993

IrDE .4999 FRA 1.0147 FC3 -.7374 OSP 17815 _ 5532.5 R_ .DISO R13 -.9278 LSA 1939.5 NSA 242.9 99A 19.0

1.8319 BRA 2.7597 3C3 4.5420 FSP -498 391 5519.4 DE2 4L_.O THA 177.43 ELI 1802.4 ELE 292.4 ALF 9.33

LAUNCH DAT_ _P 29 1970 FLIGHT TIME 188.00 ARRIVAL DATE AP_ 3 1971

HELIOCENTRIC CGNIC DI8TANCE $50,929

RL 149.94 LAL .00 LO_ 5.44 VL 25.053 GAL 4.95 AZL M.53 HCA 270.50 GHA 120.35 ECC .25757 INC 1.4734 V1 19.758

RP 104.95 LAP -1.40 LA_ 151.94 VP 3¢1.549 GAP 13.90 AZP 99.93 TAL 11_.29 TAP 8_.B0 RCA 09.55 APO 151.54 V2 54.815

RC 1110.900 GL 7.14 GP 12.94 ZAL 57.Lq_ ZAP 1_r,.45 ETO 09._ ZA( 127.00 ETE 169.94 ZAC 115.45 ETC 270.40 CLP-179.OO
PLANETOCENTR 1 C CGNIC

C3 !1.901 VI.iL 4.784 DLA -10.43 RAL _OS.RO RAD 9597.9 NIL 12.012 PTH 2.14 VHP 8.914 DPA -11.22 RAP 299.91 £CC 1.3770

LNCH AZNTH iNCH TIN[ b-I TIN[ INJ LAT INJ LGNG INJ RT A$C INJ AZNTH INJ TINE PO COT TIN INJ 2 bAT INJ 8 LONG

90.00 I 44 51 1917.14 -11.43 _.49 IT0.92 116.08 9 18 48 1317.6 -7.8_ 16.19

IO.00 ll 5 54 5t!O,53 _1.39 154._ 17S.ll 79.34 19 32 35 49_0.5 2_.85 _i.4l

100.00 lO 3 0 1471J4 -12.S_ 4,IS 170,33 117.39 10 30 $2 1071,9 -8.79 359.09

100.OO 19 32 0 4141.47 17.01 213,g0 175.71 70.01 _0 54 27 4341.5 25.99 205.93

110.00 10 59 89 1495.07 -15.47 549.7l 118.97 120,07 11 24 24 895.1 -11.21 543.19

110.00 80 51 O 4_1,10 _0.1_ 193._ 174,80 74._1 12 10 17 4091.1 28.43 193.9E

DIFFERENTIAL CCItI_CTi_ HID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY
TO( 1.3799 TRA 0.0433 TC3-5.9372 |AU 1._0t8 8GT 5519.2 IG_ 481.3 _43 159.1 OT 1991.1 M 329.8 98 591.3

liD( .1917 lEA -.17_1 RC3 .1Ill FAU .01025 RRT -.4115 RRF -.4111 RTI r .9300 CRT .6104 Clio -.9139 COT -.9994

FD( .IO_tD FRA 1,|1_0 FC3 -.114R BlIP 17093 _ 5949.1 RL_ .0122 R13 -.9300 LSA 2078.8 NSA 259.9 SSA 17.9
BiD( 1.4035 BRA 3.0459 |C3 3.9404 Flip -473 881 5533.1 892 421.4 THA 177.59 EL1 2001.7 EL2 2§4,S ALF 3.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

I_AUNCN ObTE $EP 28 18T0 FLIGHT TIN[ 1150.00 ARR1VAL DATE APR 7 1171

HELIOCENTRIC CONIC

IlL 148.1Hi LAL .00

_P 108.87 LAP -1.83

ItC 18m.98S GL 1.47

PLANETOCENTM|C CONIC

C$ El.St1 Vt_L S.031

LNCH AZNTH LNCH TIME
N.00 I 41 SS

I)0.00 18 24 12

1OO.00 IO 3 41

100.00 18 SO S

110.1_0 11 1N

110.00 11 840

DIFF[WENTIAL CCRWECTICN8

10( l.SSl4 TRA S.$_kkl. TC3-3.SSll BAU 1.1m44

• 87L'9 _ -.1840 RC$ .1313 FAU .0148S

FOE .S$1M, FRA !.1717 FC3 -.5078 Blip 17979

DOE 1.S801 liRA 3.3415 K3 3.SS37 FDP -461

DISTANCE 555.919

LOL 5.44 VL 95.807 GAL 5.36 AZL 88.$S HCA 278.66 SNA ltO.DD [CC .E1101 INC 1.6545 Vl 29.73£
LOP 285.10 VP 36.511 GAP 14.38 AZP $8.79 TAL SM,J$ TAP M.29 RCA 88.40 APO 151.79 V2 54.801

GP 12.63 ZAL 54.75 tAP 1GG.DT ET8 ?E.GO ZAE 127.89 ETE 170.18 ZAC 114.H ETC 271.Gd CLP-176.77

DLA -9.97 RAL 311.2§ RAID 8SJO.D V[L 12.113 PTH 2.17 VHP D.184 DPA -11.38 RAP 209.01 ECC 1.4172

L-| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1980.16 -13.28 27.18 174.•• 115.94 • 18 SS 1180.£ -9.77 tO.EL

5807.T0 t•.t5 153.79 179.70 ?•.•t It Sl 0 4•07.7 24.45 tEl.S•

1751.$9 -14.41 •.$7 174.S0 111.48 10 St _4 1151.4 -10.74 1.51

4850.71 17.48 115.14 179.41 77.•9 11 it 18 4550.7 15.48 tO4.18

1551.04 -17.40 551.t$ 172.•$ 118.90 11 17 _ 151.1 -15.18 $48.15

4Q84.80 N.74 185.51 178.48 74.17 tt t• 45 4084.• t•.tl 105.18

NID-CCAJMJ(EXI[CUTION ACCURACY ORBIT D[TERI41NATION ACCURACY
8GT 5541.t 868 472.£ SG3 13S.S ST 1118.S SR 5£5.• SS 578.5

RRT *.4SNRRF -.459t) RTF .•S£• CRT .•S_i_ CM8 -.l_S8 CDT -.1HID•

5S81.9 929 .0090 RIS -.DSZ• LSA tZOS.• NSA 151.5 SSA 14.8

SG1 5545.5 _ 419.0 THA 177.74 EL1 1128.4 ELi 151.t ALF 5.J4

LAUNCN OAT[ 9EP 19 1870 FLIGHT TIHE 191.OO ARIIVAL DATE APM 8 1971

HEL IOCENTR IC CONIC

RL 149.N LkL .00

mP 106.88 LAP -1.79
RC 184.854 GL 9.81

PL_GTGC_M_t IC CONIC

C$ 88.19 b14L 5.307

LNCH AZNTH LNCN TIHE

90.00 8 47 18

80.00 18 41 19

1OO.OO 10 4 40

1DO.DO Z• 9 48

110.00 11 S St

110.00 I1 84 8

DISTANCE $81.139

5.44 VL tS.7•S GAL 9.11AZL IM1.19 HCA 282.91 SI4A 118.84 (CC .17889

LOP £88.97 VP N.474 GAP 14.84 AZP 89.59 TAL 1_2.97 TAP •5.79 RCA 87.$9

GP 11.34 ZAL 52.41 ZAP 197.43 [T• 7S.l_ ZA[ 1_7.90 [TE 170.40 ZAC 114.48

DLA -8.11 RAL SIS.4J RAID 85(4.1 •EL lt.t_ PTH t.Z0 VHP t.475 DPA -11.49

L-I TIN[ INJ LAT INJ L_NG INJ RT AIC INJ AZMTH INJ TIN[ P• CDT TIM

IK540.95 -St.01 30.77 178._ 114.30 9 tl 19 1440.9

91_.50 t1.11 tS$.l_O 185.41 78.84 ZO 8 8 45_.S

17151.1P_J -19.19 11.181 178.17 115.49 10 34 31 1191.t

486,4.1S £7._HI 11£.97 105.11 77.49 11 £9 St 4S£4.E

110$.90 -19._S 359.15 176._ 118.8_ 11 30 $7 1005.9

44_.19 30.70 1•s._r4 l•t.lS 74.17 tt 4t • 408t.S

DIFFERF_IA_ CGNNECTI_

TDE 1.7_8 T_A 5.8_ TC_-_.1849 BAU 1.L_D0_

ND_ .181£ NNA -.LqPJO ItC5 .11_ FAU .DIS•2

_D_ .$918 IrRA 1.1158 FCS -.418,1 BSP 18079

EO[ 1.7814 IRA S.94_1 KS S.1970 Flip -450

INC 1.8387 Vl 19.73£

AF_ 151.31 Vt 84.804
ETC 171.68 CLP-177.55

RAP _91.41 ECC 1.4850
INJ t LAT INJ _ LONG

-11.60 tS.TS

_1.18 ££5.01

-1t.80 4.•0

£$.39 L'04.44

-15.£S _49.$1

£8.tt 195.Ot

CRBIT D(T[RNINATION ACCURACY

ST £_17.5 SR S_9.7 •S $94.0

CRT .8455 CR8 -.•SS5 CiT -.9995

LSA 1514.7 NSA 148.4 SSA 18.1

ELI 2157.5 ELt t4•.D ALF •.St

NID-COI_IM[EXECUTION ACCURACY

J4;T $SSO.£1WAI 49_.t •GS 151.•

OMT -.458888F -.4191 RTI r .•SS4

$08 SS89.4NL_"_ .0080815 -.9554

_1 5559.| SG_ 415.5 THA 177.90

LAUI_H DATE IM[P 99 1870 FLIGHT TIN( 104.00 ARRIVAL DATE APN 11 lj71

H(L IOCENTlU C CONIC

EL 148.88 LAL .00

MP 108.90 LAP -1.95

ItC 184.7_J G_ 8.17

PLAN[TOCENT_ IC CONIC

C$ $1.419 VHI,. S.105

LNCH AZNTH LNCH TIN(

SO.O0 • 47 84

90.00 18 ST _O
100.00 10 5 47

1DO.DO tO tt 18
110.O0 11 9 8

110.00 11 $0 tT

OISTANC( 5S•.277

LOt. 5.44 VL 25.718 GAL •.•0 AZL 87.97 NCA 205.90 SMA

LOP 101.45 VP 34.439 GAP 15.36 AZP 89.44 TAL 1•1.55 TAP

GP lt.06 ZAL SO.t2 tAP 187.01 ET• 79.31 ZA[ 117.90 ETE

119.40 ECC .27055 INC t.Ot7• Vl tD.TSt

07.51 RCA 84.t• APO 151.81 Vt 34.798

170.81 ZAC 114.01 ETC tTt.t• CLP-STD.55

DLA -7.tt RAL 518.55 RAO JSl_l.S Vl[L 12.581 PTH t.t3 VHP •.7DO DPA -11.48

L-I TIN[ INJ LAT IN'J LONG INJ RT AI_ INJ AZNTH INJ TIN[ PO CST TIN

t0_9.84 -I•.•S $4.$5 102,00 113.15 9 tt 54 1488.8

5184.J_ t•.0_ tSt.tO 117.10 78.50 tO 14 5 4505.0

1849.58 -IT.91 15.St 181.15 114.41 10 S• 3• lt4D.S

48tl.49 17.5t 111.48 1N.80 77.3? 11 44 tO 4511.5

1859._ -tO._J 359.39 180._ 117.84 11 33 48 1059.•

418•.tO _D.7t 185.41 115.8_ 74.20 tt S• 30 4085.t

DIFFERENTIAL CGRI_CTION8

TO( 1.9t74 TRA S.IH_O TCS-t.9595 8AU 1.1955

89[ .1988 lIRA -.904_ Re• .ore9 FAU .OIl'S

FOE .5908 FRA 1.t•08 FC3 -.5171 Blip 181N
BO_ 1.8S04 lIRA S.99NI BCS t.8411 Flip -440

NAP 195.80 (CC 1.5170

INJ t LAT INJ t LONG

-15.54 tT.tl
t4.tl t_,,I.72

-14.57 •.21

25.31 t04.t•

-17.08 95£.9_
28.14 185.O8

ORBIT DETERMINATION ACCURACY

ST 2325.0 SR 918.6 $S 600.1

CRT .653• CR• -.&4St CST -.9_

LSA 2412.3 MSA t41.9 •$A 15.3
EL1 2354.5 ELf tAO.D ALF 5.19

NID-COURD[ EXECUTION ACCURACY

IM;T 59S4.1 _ 451.S f_S 128.0

I_T -.41_81181_ -.3_55 RTF .9585

5578.411_ .0094 NIS -.9585

901 5557.3 _ 410.8 THA 178.07

LAUNCH DATE IM[P 19 1970 FLIGHT TIN[ 1N.00 ARRIVAL DATE AiSlE 15 1971

HELIOCENTNIC r..(_ I C

ML 148.0Q LAL .00

ItP 104.91 LAP -1_.10

ItC 1M.•47 GL 9.88

PLANET•CENT8 IC CONIC
C3 35.184 VHL 5.930

AZIm'N iNCH TIN[
90.00 8484_

90.00 1_ IS £1

1DO.0• 10 7 3

100.00 to $9 41
110.00 11 8 I_

110.00 91 51 47

DI_IAL r-,mlm_CT I(_B

115[ _.1810 TNA 4.9918 TC_k-£.$1(NI BAU 1.1Lq7

.SSNI lllL4 -.51115 It¢3 .0_18 FAU .01100

•8188 F_A 1._H574 YC5 -.£707 BDP 183£7

t.1448 liRA 4.34t7 K9 t.5179 Flip -481

DI�TANG[ 571.3Z0

L.Oi. 5.44 VI. _J.975 GAL 7.75 AZL 87.79 HCA t89.14 •NA 118.38 ECC .t9•91 INC t.t£t4 Vl L_8.TSt

LOP L_4.59 V1P _.404 GAP 15.9_ AZP 89._7 TAL 158.71 TAP 88.841 RCA 85.11 APO 155.e0 V_ 34.785
Gin 11.01 ZAL. 49.19 ZAP lIMl.lS [79 85.07 ZN[ 117.89 [T( 170.81 ZAC 113.56 [TC 171.88 CLP-178.19

DLA "4._ONAL $17.51 lEND 9_HI8.4 V[L 1_.511PTH t.t7 Vll4P 10.133 DPA -11.45 NAP tIHr,.17 ECC 1.5T87

L-i TIN[ ItJ L.AT INJ LONG INJ MT AS( INJ AZMTH lNJ TIN[ PC) CST TIN INJ t bAT |NJ t

1157.11 -19.14 57.88 1M.77 l|t.JS 9 _4 40 1557,1_ -14.98 M.i9

S184.44 _.09 L_t,0_ 1_0.79 79.49 to _8 55 4594.4 t4._O L_..4.08

11104.47 -19.59 19.79 l_,tA 115._A 10 38 48 1304.5 -1•.04 11.59

411_.41 L_r.5) £11.55 110.48 77.40 £1 89 44 4588.4 tS.St L_D4.5S

171_.18, -I_._H) £.S7 119.i14 118.$7 11 _r, 59 111_.5 -18.84 9St.dE

44#7._ _0.79 193.71 11_.48 74.$7 _3 9 55 4087.4 18.$4 185.97

NID-COIMD_[',fCA/TION ACCURACY CRDIT D[TI[31NINATION ACCURACY
IM;T 5SSS.41iCAI 41Hl.5 8G3 IP.4.5 ST t40_.7 •M 316.4 S8 I1_1.t

RRT -._1871NNF -,5713 RTF .9419 CRT .9959 CR• -.••SO CST -.991HI

55"IO.DRL_ .OOS_ RIS -.9410 LSA _497.5 NSA 136.1SSA 14.4
$01 5594.0 S_ 405.0 THA 178.14 ELI 1410.D EL_ 295.7 ALF 5.09
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197OJ

LAU_C_ DATE •EP t9 19TD FLI(d4T TIM( 198.00 ARRIVAL DATE APR 15 1971

i4ELIOCENTRIC CONIC

RL 149.00 LAL .00 LOt. 5.44 VL

RP 108.91 LAP -2.84 LOP 297.75 VP

RC 190.S49 GL 9.•2 GP 11.50 ZAL

PLANETOCENT91¢ CONIC

C3 $9.49S W4L 1.884 DLA

LNCH AZNTH LN(H TIM( L-I TIN[ |NJ LAT

90.00 I 49 40 22t3.00 -19.53

I_.00 19 II 5 5197.34 tl.OD

100.00 lO 0 25 1958.93 -20.78

100.00 20 SO 1 492l.t5 27.40

110.00 11 10 45 1713.78 -24.11

110.00 tE 4 10 4194.56 _).92

DIFIrERENTIAL CONRECTION9

1"9¢[ t.$t4t TRA 4.6974 TC3-L£151DAU 1.1701

tD( .3197 RIA -.3179 RC3 .0971 FAU .00980

• 1477 IrRA 1.3555 FC$ -.2148 BliP 18467

BO_ :.$475 llitA 4.7081 DC3 t.2141 FSP -4ZE

DISTANCE 574.253

25.G$3 GAL 8.05 AZL |7.S! t4CA 992.30 •NA 119.12 ECC

54.370 GAP 10.53 AZP 09.08 TAL 158.14 TAP 90.43 RCA

49.22 ZAP 1141.41 (TI 87.09 ZA( 127.85 ETE 171.01 ZAC

• 29613 1NC 2.4249 V1 29.732

83.65 APO 154.40 VZ 34.791

113.10 (TC 273.49 CLP-179.93

-5.47 RAL 319.35 RAID ISU.5 V[L 1|.1|3 PTH 2.50 VHP 10.507 DPA -11.35 RAP 290.54 ECC 1.0500

INJ LONG |NJ RT ASC |NJ AZMTH INJ TIN( PO C•T TIN |NJ Z LAT INJ Z LONG

41.38 1130.75 110.92 9 26 33 1613.0 -10.51 34.01

933.07 194.44 78.58 EO §2 42 4597.3 24.25 224.09

22.18 1110.23 111.99 10 41 4 1558.9 -17.•1 14.01

212.85 11_.16 77.55 22 12 7 4326.7 25.41 204.11

5.BD 111,14 113.00 11 40 6 1163.6 -20.53 550.48

11t4.23 196.13 74.15 23 22 25 4094.6 28.51 185.86

NID-COURIE EXECUTION ACCI.qlACY CRBIT DETERNINATION ACCURACY

8GT 3343,3 V4 4Lqt.9 $4;3 121.1 ST 2462.5 IM_ 313.1 66 633.9

RRT -.6SI2 RN r -.3436 RTF .9453 CRT .6743 CRS -.6462 CST -.9996

5511.7 I_ .0045 913 -.9453 LSA 2570.8 MSA 230.7 89A 13.9

SG1 5§47,4 _e_ 694.2 THA 178.41 EL1 2491.5 (L£ 230.3 ALF 4.90

LAUNCH DATE S(P 29 1970 FLIGHT TIME L_O.O0 ARRIVAL DATE APR 17 1971

I'I[L IOCENTR XC CCNIC

RL 149.8ti LAL .00

liP 1011.13 LAP -2.36

IIC 11_.414 feL lO.OZ

PLAIETOCENT91C CONIC

C3 44.312 VI4L 1.872

LN(H AZMTH LJKH TIlE
90.00 15044

IO.O0 19 31 44

100.00 10 9 $2

100.00 21 2 12

110.00 11 13 3

110.00 I_ 1l 141

DI6TANCE 381,055

LOL 3,44 VL 25.591 GAL 9.11 AZL 17.36 HCA 295.45 •lea 118.90 ECC
L(_ 300.91 VP 54.638 GAP 17.Z0 AZP 88.87 TAL 15t.59 TAP 92.04 RCA

GP 11.37 ZAL 44.42 ZAP 1t4.10 [T6 91.35 ZA( 127.60 ETE 171.19 ZAC

.30029 INC 2.6396 Vl 29.732

82.48 APO 155.31 V2 54.799

112.64 (TC 274.07 CLP 179.24

DLA -4.70 RAL 321.07 RAD 1364.7 V[L 12.171 PTH 2.35 VHP 10.911 DPA -11.20 RAP 300.80 (CC 1.7325

L-I TIN( INJ LAT INJ LONG INJ RT _ INJ AZMTH |NJ TIN( PO C$T T;N INJ 2 LAT 1NJ 2 LONG

L_97.P.4 -20.81 44.84 194.71 109.15 9 28 31 1697.2 -17.94 37.34

5103.42 21.17 233.49 194.07 78.78 21 5 _ 4403.4 24.39 225.29

2011.99 -22.09 25.57 194._0 110.17 10 43 24 1412.0 -19.08 18.07

4936.9_ 27.50 213.30 197.71 77.80 22 24 33 4633.9 25.54 205.11
1814.16 -25.52 9.03 112.11 113.56 11 43 17 1214.2 -22.11 1.54

4704.41 31.10 194.95 IN,77 76.04 23 34 2 4104.5 28.73 184.55

ORBIT DET[RNINATION ACCUIqACY

ST 2545.0 SIR 309.5 S• 646.7

CRT .6141 CRS -.6739 C•T -.9197

LSA 2134.4 MSA 225.2 ••A 13.3

ELl 2553.9 EL2 224.8 ALF 4.80

D I FFFJ_NT IAL CCBECTIGN8

2.Sial7 TIU S.0121 TC6-$.9347 BAU 1.1517

RIX .$471 lIRA -.6£17 RC3 .0541 FAU .00811

FD( .1744 IrRA 1.4017 FC$ -.llTS Blke 181101

BiD( 2.5583 MA S.101_1 BC3 1.9334 FSP -414

NID-COUIID[ EXECUTION ACCURACY

SGT 5564.1 KII 413.4 663 117.7

RRT -.3L54 RRF -.3175 RTF .9491

S§$2.2 R23 .0036 913 -.9491

8G1 5531.5 602 390.2 THA 178.58

LAt.HKH DATE •EP 29 1970 FLIGHT TINE ZOE.OO ARfllVAL DATE APR 19 1971

14(LIC_ENT91C CONIC

RL 149.89 LAL .OO LOL 5.44 VL
RP 100.94 LAP -t.51 LOP 304.06 VP

RC 1114.261 GL 10.17 GP 11.16 ZAL

PLAN[TOCENTRIC CONIC
C3 50.341 V14L 7.095

LNCH AZNTH LNCH TIN[

90.00 • 51 55
KI.O0 19 50 27

100.00 10 11 23

1OO.OO 21 13 40
110.00 11 15

110.OO 2_ 29 12

DIFFERENTIAL CCIIRECTIONII

TO( 2.7504 TRA 5.5091 TC3-1.1734 BAU 1.1273

ItD[ ,3159 RRA -.6232 RC6 ,0427 FAU .00746

FI)( .7071 FRA 1.4110 FC3 -.1276 28P 11727
DOE 2.7905 lIRA 5.5184 BC3 1.8751 FSP -401

DISTANCE 585.702

15.550 GAL 10.$4 AZL 87.14 HCA 298.61 6NA 118._7 ECC

36.306 GAP 17.12 kZP _1.63 TAL 155.08 TAP 93.69 RCA
42.73 ZAP 1111.71 ET3 95,83 ZAE 127.7_ ETE 171.37 ZAC

.31752 INC 2.6566 Vl 26.752

80.99 APO 156.35 V2 34.787

112,17 ETC 274.64 CLP 178.40

DLA -4.DO RAL 322.61 RkO ISl4.i V[L 13.104 PTH

L-| TIN( ;NJ LAT

2319J0 -21.98

5112.39 21.29

2ml3.34 -23._9

4943.99 27.64

1613.35 -21.82

4711,i3 31.31

2.39 VHP 11.365 DPA -11.01 RAP 303.19 ECC 1.8285

[NJ lONG |NJ RT ASC INJ AZNTN |NJ TIN( PO C9T TIN INJ 2 LAT INJ 2 LON_

4t.27 198.64 106.32 9 30 35 1719.9 -19.27 40.64

234.12 201.67 79.07 21 17 19 4112.4 24.51 225.90

28.13 196.16 109.29 10 45 46 1463.5 -_0.44 21.29

214.08 201.31 78.15 22 36 4 4344.0 25.73 205.60

12.27 1N,li 112.04 11 46 23 1213.4 -23.59 4.59

13§.3§ L_0.38 73.54 23 44 49 4116.9 29.01 187.41

NID-COUR|I( EXI[CUTICi¢ ACCURACY ORBIT DET_tl41NATI(3N ACCURACY

_T 5522.3 8GR 3_.2 603 114.5 ST 2598.0 M 305.7 68 !140.1

RRT -.294£ RRF -.28_4 RTF .9529 CRT J957 CR6 -.1853 C$T -.9997

SCA_ 5561,7 _ .0031 R13 -.9529 LSA 2689.0 NSA 219.5 8•A 12.7
SG1 5526.5 6_ 581.2 THA 178.77 EL1 2606.7 EL2 218.9 ALF 4.71

LAUNCH DATE SEP 29 1170 FLIGHT TIN( L_34.00 kRRIVkL DATE APR 21 1971

H[L I(_ENTR I C CONIC

RL 149.96 LAL .00

RP 108 . _4 LAP -2.93

I1( IN.090 k 10.20

PLANE TOC(NTII I C CONIC

C$ 57.138 _ 7.55t

LNCH AZNTH LNCH TIME

90.00 I 53 lO
90.00 _0 1 9

100.OO 10 11

100.00 21 24 4

110.00 I1 17 34

110.OO !_ 35 N

DISTANCE $90.119

LCL 5., VL 23.510 GAL 11.75 AZL 84.90 HCA 301.71 SI4A

LOP 307.24 VP 31.£79 GAP 11.73 AZP 88.37 TAt. 156.13 TAP
CFP 11.00 ZAL 41.11 ZAP 1¢18.76 ET6 100.47 ZAE 127.12 F'TE

118.41 ECC .32990 INC $.0966 Vl _.732

95.39 RCA 79.37 APO 197.54 V2 $4.766

171.54 ZAC 111.71ETC 275.19 CLP 177.33

OLA -3.67 RkL 61_1.11 RkO I_ll.O V[L 13.310 PTH 2.44 VHP 11.8tl0 DPA -10.78 RAP 305.46 ECC 1.9404

L-| TIN( |NJ I-AT |NJ _ |NJ RT A$C INJ AZMTH INJ TIN( PO C3T TIN |NJ 2 LAT INJ 2 LONG

2370._ -23.06 51.94 20_.54 100.95 9 32 41 1770.9 -20.49 43.00

3214.0_ L5.46 234.94 20S.L_2 79.46 21 21 13 4124.0 24.71 _£9.70

2116.10 -14.69 32._5 201.08 107.84 10 48 10 1515.6 -_I.7D 24.47

49_4.67 £7.9_ 214.97 L_)4.22 78.52 22 41 41 46§1.6 25.96 _00.69

191t.1_1 -98.00 15.49 Lq)O.l_l 110.41 11 49 25 1511.3 -24.96 7.04

4761.17 61.31 194.96 _03.95 71.13 23 54 47 4151.7 _9.33 118.44
ORBIT DET[RNINATION ACCURACY

ST 2_43.4 M 301.7 88 674.9

CRT .7074 CRS -.1375 CST -.9_97

LSA 2736.5 I_IA 213.0 SSA 12.1

ELl 2652.0 EL2 212.6 ALF 4.65

DIFFERENTIAL COIII(¢TiONJ
TO( l.ltll _ 3,t393 TC3-1.4630 BAU 1.O1_5

1119( .31NII [ -.3112 R¢6 .gill FAU .N3

F1D[ .731_ IrRA 1.5111 FC3 -.0346 BlIP 11793

BO_ 3.0114, BRA 5._145 BC3 1.4354 FSP -3_

NID-COURI_ EXECUTION ACCURACY

8GT S$04.5 V4 _4.5 SG6 111.5
I_T -.25_4 W -.2920 RTF '.9569

5517.9 RL"3 .00£1 R13 -.9569
SG1 5505.4 SG2 371.2 THA 178.96
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JPL TM 33°99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970 t

LAUNCH DATE &EP 89 1970 FL|GHT TIN( ZDE.0O ARRIVAL DATE APR 23 1971

HELIOCENTRIC CONIC

RL 149.ll LAL .00

RP 10•.94 LAP -t. TS
RC 197.•OO GL 10.56

PLAHETOCENTRIC CONIC

C$ 95.101 WCL 8.069

LNCR.AZNTH LNCH TIM(
90.00 • 54 28

90.00 tO 10 55

100.OO 10 14 51

1DO.DO tl 39 34

110.OO 11 10 45

110.00 tt 44 40

DISTANCE 594.403

LOt. 5.44 VL 15.471 GAL 12.98 AZL 66.65 HCA 304.92 •NA

LOP 510.40 VP 38.251 GAP 19.81 AZP 88.08 TAL 1DE.E4 TAP

GP 10.83 ZAL $9.72 ZAP 1Q•,SQ ETS 105.25 ZAE 127.48 ETE

110.25 ECC .34577 INC 3.3505 Vl E5.75Z

97.1t RCA 77.G0 APO 15R.RO VE 34.745

171.72 ZAC 111.25 ETC 275.72 CLP 174.i5

DLA -t.DO RAL 325.57 RAD 6569.Z VEL 13.655 PTH 2.50 VHP 12.409 DPA -10.48

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO C$T TIN

241O.tl -23.97 54.94 ZOQ.$8 105.55 9 54 49 181O.£

5138.04 24.10 235.04 208.72 79.93 21 38 13 4838.1

2144.04 -25.55 35.52 205.95 206.40 10 50 33 1388.0

4871.47 28.01 216.04 2011.45 79.12 28 5• 26 4571.5

1857.79 -L_.O• 18.69 L'04.88 108.84 11 52 23 1357.0

474•.49 51.83 186.17 207.49 78.62 24 5 57 4148.5
DIFFLrR[NTIAL CGItRECTIONS

102 5.8439 TRA •.434NI TC3-1.8124 BAU 1.0554
RD( .4079 RRA -.317_ RC3 .0844 FAU .00495

• 7738 IrRA 1.5837 FC3 -.O839 BSP 18789

IN)( 5.R•95 BRA 8.44M• BC3 1.2127 FSP -385

RAP 307.78 ECC 2.0714

INJ £ LAT INJ 2 LONG

-21.81 47.07

24.94 287.48

-22.08 87.81

28.23 ZO7.89

-28.82 10.87
28.88 109.62

ORBIT DETERNINATION ACCURACY

ST 2682.3 M 2•7.5 38 891.5

CRT .7198 CR$ -.7103 CST -.111198
LEA 2778.8 NSA 80•.2 $$A 11.8

EL1 8680.• EL8 tOS.O ALF 4.59

NID-COURS£ EXECUTION ACCURACY

SGT 5484.3 SGR 3••.2 SG3 1OO.•

RRT -.2181RRF -.8130 RTF .9410
54|t8.7 R83 .OOZ• R13 0.8410

$81 3484.9 _ _10.5 THA 178.16

LAUNCN DATE SIP 2• 1970 FLIGHT TIN( Z08.0O ARRIVAL DATE AIR 25 1971

HELIOCENTRIC CCIII C
RL 148. IN_ LAL .00

RIP 108._1 LAP -8.85

RC IlHI).IH)0 64. 10.40

PLANETOCENTII I C CONIC

C3 74.477 VHL 0.1_O

INCH AZNTH INCH TINE

90.00 • 53 90

9O.OO tO 19 45

1DO.DO 10 16 6

100.00 Rt 42 10

110.OO 11 11 33

110.OO 18 $8 g8

DISTANCE 598.370

LOL 5.44 VL 85.434 GAL 14.27 AZL 86.38 HCA 308.07 _4A 118.05 [CC .35917

L(_ 313.5• VP M.885 GAP tO.GO AZP 87.76 TAL 150.93 TAP 99.00 RCA 75.65

GP lO.Q8 ZAI. 38.40 ZAP 168.49 ETS 110.10 ZAE 127.30 ETE 171.89 ZAC 110.79

DLA -8.30 RAL 328.85 RAD •5_1.4 VEL 15.9•4 PTH 2.55 VHP 13.017 DPA -10.14

L-X TIN[ INJ LAT INJ LONG INJ RT A•C INJ AZNTH INJ TIN( PO CST TIN

8417.t_ -84.•O 58.17 210.15 104.13 9 3• 58 1647,7

5894.50 8•.78 237.O9 212.15 8_.48 21 47 19 4854.3

2HA.72 -_J.81 58.73 ZOg.74 104.92 10 52 55 1008.7
4•_1.47 28.83 217._i 211.87 70.75 23 5 18 4388.5

81[X_.TR -30.01 21.85 208.50 107.19 11 55 16 1402.8

4787.18 38.11 1_).58 210.27 77.59 24 12 19 4187.8
DIFI_RtNTIAL C_NN_CTIGN8

TO( 3.5137 _tA 8.9867 TC3-1.O071 BAU 1.00_J

•4317 RRA -._EmfRC$ .0175 FAU .00310

_D( .0117 IrltA 1.4540 FC3 -.041• BDP 18t87

DO( 5.5421 MA 8.94L59 BC3 1.0078 FSP -373

NID-COURSI[ EXECUTION ACCURACY

SGT $41_.2 8GR 333.8 SG3 105.9

NRT -.1712 W -.1•85 RTF .9851

• CA! 5475.7 fl23 .0026 R13 -.9651

SG1 5482.6 382 348.4 THA 179.5E

INC 3.8244 Vl 89.732

APO 160.44 V8 _4.785

ETC 878.23 CLP 175.98

RAP 3011.92 ECC 8.2257

INJ 8 LAT INJ 2 LONG

-L_.•I 50.18

25.20 L_•.78

-23.90 3O.••
L_.58 L'Oe.•7

-27.37 13._J

3O .O7 lo0. _4

ORBIT DETE.RNINATION _CCURACY

ST 2715.5 SR 283.1 SS 710.5

CRT .7338 C88 -.7845 CST -.9998
LEA 2815.1 NSA 188.1 88A 11.0

ELI 2724.0 EL2 198.7 ALF 4.55

LAUNCH DATE $EP 29 1979 FLI;HT TIN( 210.00 ARRIVAL DATE APR £7 1•71

HELIOCENTRIC CONIC

RL 149.88 LAL .00

NP 108.94 LAP -2.•5

RC 801.481GL 10.42

PLAN2TOCENTRIC CONIC

C3 85.581 VlqL •.tSt

LNCH AZNTH LN(H T|14_

90.00 • 57 13

9O.00 tO 27 38

1DO.DO 10 17 4t

100.O0 11 48 51

110.O0 11 23 57

!10.OO 13 D 5

DISTANCE 602.004

LGL 5.44 Vb 25.597 GAL 15.71 AZL 86.08 HCA 311.22 SMA 117.65 ECC .57857 INC 3.9252 Vl _•.73£

LOP 318.75 VP 38.200 GAP 21.70 AZP 67.41 TAL 149.71 TAP 100.94 RCA 73.50 APO 182.21 V2 _1.784

6P 10.55 ZAL 37.12 ZAP 169.22 ET$ 114.97 ZkE 127.07 ETE 172.07 ZAC 110.$3 ETC 278.72 CLP 174.88

DLA -1.8• RAL 388.01 RAD 6569.7 VEL 14.5D5 PTH 2.61 VHP 13.697 DPA -D.D1 RAP 312.08

L-I TINE INJ LAT INJ LOIG INJ RT ASC INJ AZMTH | NJ TIN[ PO C$T TIN INJ 2 bAT

E513.05 -25.51 81.30 Z15.62 102.72 9 39 6 1•13.0 -23.51

5871.55 24.99 238.59 215.51 81.10 21 55 31 4872.• 25.48

8233.45 -84.95 41.84 215.44 103.44 10 55 15 1653.5 -24.R5

5007.38 28.45 218.62 Z15.24 80.41 25 15 18 4407.4 2•.83

tO4•.05 -30.84 24.95 212.30 105.53 11 58 3 1448.1 -20.40

4787.55 38.40 tOl.O7 214.38 78.45 24 19 52 4187.5 30.47

DIFir(RENTIAL CCDRECTICN_

TO( $.809_ TRA 7.51O5 TC3 -.8188 BAU .2_JT

Rf)[ .4578 RRA -.1993 RC3 .011• FAU .00_14

IrD( .•538 IrRA 1.7317 FC3 -.O111 BSP 18479

liD( 3.039O MA 7.5L_3 BC5 .0187 FSP -359

NID-COUIES£ EXECUTION ACCURACY

_GT 5438.5 8GR 3M.D 383 lOS.A

RItT -.117• RRF -.117A RTF .g4•2

SM $449.0 R23 .0027 R13 -.9•92

3G1 5455.7 SG2 335.7 THA 179.58

ECC 2.4045

INJ 2 LONG

53.81

230.04

33.88

210.19

18.80

11_.59

ORBIT DETER141NATI_N ACCURACY

ST 2742.7 M 2811.7 $S 732.2

CRT .7479 CR3 -.7385 CST -.9188

L$A 2847.0 14_A 181.8 S•A 10.5

EL1 2751.2 EL2 1•1.2 ALF 4.52

LAUNCH OAT[ 8EP 29 1970 FLIGHT TIN[ 212.00 ARRIVAL DATE AIR _t) 1•71

HELIOCENTRIC C_41C

• L 141).86 LAL .00

RP lo0.93 LAP -3.O4

RC Lq_L$.81£ G_ 10.41

PLM_TOCENTR ! C CONIC

C3 Im.8_o K •.•41

LNCH AZNTI4 L.NCH T1;_

9O.O0 • 50 37

00.O0 8O 54 33

100.O0 10 11 16

1DO.DO 81 86 _J

110.00 11 89 S•
110.O0 I_ • L_

DISTANCE e05.226

LOL 5.44 VL 25.3•2 GAL 17.28 AZL 95.75 HCA 314.38 $44A 117.87 ECC .38586

LOP _t•.•• Vff 86.177 GAP L_.D4 AZP 87.02 TAL 148.61 TAP IC_.99 RCA 71.11

GP 10.40 ZAL 3¢1.18 ZAP 187.83 ETS 119.81 ZAE 126.78 ET[ 172.28 ZAC 109.88

DLA -1.48 RAL 3L_.OS RAD 65E•.9 VEL 14.838 PTH 2.88 VHP 14.460 DPA -•.44

L-I TIN[ INJ LAT INJ LONG INJ RT AS¢ ;NJ AZI4TH |NJ T|NE PO CST T|N

2386.17 -8•.13 _4.31 217.36 101.33 • 41 14 195•.2

$ff•_.84 £7.1_D 239.1_ 218.78 81.79 22 2 48 44•2.8
I_q)_.Ol -27.59 44.84 217.02 101.99 10 57 38 1_.0

50_8.0_ _1.•7 2_13.11 218.51 81.17 23 tO 23 4488.0

I_87._7 -31,_0 27.86 2l_.87 103.88 18 0 43 1487.4

4410•.43 38.44 20_.71_ 217.71 79.30 24 28 35 4809.4

DI FFIm[NTIAL Q]II_CTION_

10[ 4.18•0 TRA •.t]HIO TC3 -.lAID BAU .0934
.484_ liRA -.£?•4 RC3 .0017 FAU .00051

FOIE .•lH_3 FIA I.•180 FC$ -.0049 BlIP 181_•

BOlE 4.1575 O0A •.l_dgT BC3 .4451) FIke -343

|NC 4.2528 Vl L_.732

APO 1(14.22 V2 34.788
ETC 277.19 CLP 173.85

RAP 314.14 (CC 2.8285

INJ 2 LAT INJ 2 LONG

-24.30 58.12

25.78 231.44

-25.D• 54.57

27.15 211.M

-29.33 19.4•
_).R8 193.98

GIEBIT D[TE_I4INATION ACCURACY

ST 27•5.0 M 2&4.3 88 757.4

CRT .7888 CR8 -.7555 CST -._8

LSA 8875.0 M•A 183.6 SSA SO.O
ELI 2773.5 EL2 183.2 ALF 4.50

I(1_ EXECUTION ACCURACY

_GT $414.0 8DR 31_.7 84;3 101.0

RRT -.09117 NNIr -.0983 RTF .9732

!_0 3483.7 RL_J .I)1)_9 R13 -.9732

SGI 5414.1 SG_ 3_.2 THA 179.81

1086



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE IEP IR 1970 FLIGHT TIME 214.00 ARRIVAL DATE NAY 1 1971

HELIOCENTRIC CONIC DISTANCE 807.933

RL 141.48 LAL .OO LOt. 5.44 VL E§.3E9 GAL 19.03 AZL 81.58 HCA 317.13 8NA 117.49 ECC .41738 INC 4.818B V1 £9.73E

RP lOa.D2 LAP -$.18 LOP 323.08 VP $8.1§8 GAP 24.33 AZP 86.18 TAL 147.85 TAP 105.17 RCA 88.45 APO 188.S3 VE $4.790

RC 204.943 GL 10.37 GP 10.27 ZAL $§.18 ZAP 187.32 [T8 124.58 ZA( 118.42 [T[ 172.4§ ZAC 109.45 [TC 277.13 CLP 178.53

PLAHETOCENTRIC CONIC

C$ 114.781 VHL 10.711DLA -1.19 RAL 389.87 RAD 8570.E V(L 15.314 PTH 2.7§ VHP 15.381DPA -9.05 RAP 318.15 [CC E.8880

LNCH AZNTH LNCH TIHE b-Z TIN( |NJ LAT INJ LONG |NJ fiT A$C |NJ AZNTM |NJ TIN[ PO CDT TIN INJ E LAT INJ E LONG

90.00 • 0 E tSlt.Tt -28.14 97.17 210.74 99.98 8 43 19 1998.7 -14.99 58.89

90.00 tO 40 87 5314.43 27.40 241.39 221.89 82.35 28 9 Z 4714.4 28.00 232.84

100.00 10 tO 50 1336.18 -28.12 47.70 220.44 100.S7 10 19 48 1738_1 -28.38 39.34

100.00 tt t 21 9050.27 tl.90 221.73 ttl.G4 81.99 23 28 31 4450.3 27.49 E15.E1

110.00 11 27 48 111_.48 -32.1t 30.83 219.S0 10£.27 12 3 15 1528.5 -30.13 t2.EE

110.00 23 11 $2 4832.89 32.041 204.47 L_0.93 80.39 84 32 24 4238.7 31.28 195.85

01FIrERENTIAL C_RRECTIOH8 MID-COURSE EXECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

TO( 4.4770 TRA 8.8054 TC3 -.4088 BAU .7497 8GT 3387°• 8GR 304.0 $03 98.8 ST 8761.1 M 280.0 88 708.3

89( .3180 lIRA -.2_08 RC3 .Q040 FAU-.O0132 RRT .0135 RRF .0101 RTF .9771 CRT .7791 CRS -.7725 CST -.9998

F1D( .•S03 FRA 1.9149 FC3 .0099 BSP 17975 _ S394.7 R23 -.0031 813 .9771 LSA 8899.3 NSA 175.4 SSA 9.5

BO_ 4.$019 MA 8.8091 BC3 .4888 FSP -388 SGI 3307.9 SG2 308.0 THA .04 EL1 2769.6 EL2 175.0 ALF 4.50

LAUNCH DATE I_P t• 1970 FLIGHT TIN( 218.OO ARRIVAL DATE NAY 3 1071

HELIOCENTRIC C_NIC DISTANCE 109.984

RL 140.81 LAL .00 LOL 5.44 VL tS.ltHI GAL 20.98 AZL 84.97 HCA 320.68 8NA 117.33 ECC .44169 INC 5.0322 Vl 19.732
RP 104.91 LAP -5.19 LOP 3L_1.15 VP 3t.137 GAP 25.91 AZP 84.10 TAL 140.85 TAP 107.53 RCA 65.48 APO 109.17 V2 34.793

RC 104.488 64. 10.51 _P 10.15 ZAL 34.38 ZAP 114.18 ET8 lzl.24 ZN[ 125.98 ETE 172.66 2AC 108.99 ETC 278.04 CLP 171.33

PLAN[TOC[NTRIC CONIC

C$ 133.974 Vt4L 11.371 DLA -.94 RAL 330.73 RAO 0570.4 VEL 15.978 PTH 2.88 VI4p IG.298 DPA -8.05 RAP 318.CHS ECC 3.2049

LNCH AZNTH LJGCH TIN( L-I TIME |NJ LAT INJ LONG 1NJ RT AIC |NJ AZlGTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 • I 27 LqL14.35 -17.05 IHD.85 _3.93 98.70 9 45 21 E034.4 -25.57 61.49

80.00 L_D 43 IG 3337.83 17.5t 1A3.07 n4.88 83.37 El 14 14 4737.8 L_.39 234.61

100.00 10 II Sm L_73°40 -1_.5G SO._) _3.1_ l_.L_ 11 1 54 1773.4 -2G.99 41.94

100.00 I1 7 3 S074.01 L_.13 213.44 _4.47 82.88 23 31 37 4474.0 27.02 £14.09

110.00 11 L_ 34 21U.98 -32.85 35.98 L_t.8£ 100.72 11 5 37 1363.0 -30.88 _.84

110.00 _ 16 l• 4857.19 33.23 20Q.34 2£4.01 81.46 84 57 IG 4157.2 31,G9 197.45

OIFFERI_TIAI. CaUI_CTICN8 MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TD! 4.ISle TRA 9.5010 TC3 -.3581 BAU .1415 8GT 5339.4 8GR L_.5 SG3 H.2 ST 2772.1 M 274.1 $S 813.8
liD( .3939 RRA -.ElJO RC3 .OOZO FAU-.O0302 RRT .01VI_ RRF .0873 RTF .9807 CRT .7984 CRS -.7892 CST -.9898

FD[ .9984 FRA 2.0144 FC3 .0193 B_ 0 17970 8GB 5347.8 823 -.0034 R13 .9807 LSA 2897.4 NSA 187.E $SA 8.8

liD( 4.0518 liRA 9.5045 8C3 .350£ Flip -328 8G1 5339.5 302 293.2 THA .29 EL1 2780.8 EL2 183,8 ALF 4.55

LAUNCH DATE IEP 18 1970 FLIGHT TIME 218.00 ARRIVAL DATE MAY S 1871

HELIOCENTRIC CONIC DISTANCE 811.218

8L 149.84 LAL .00 LOt. 5.44 VL ES.tDR GAL E$.17 AZL 84.48 NCA 323.85 GMA 117.17 ECC .41888 114¢: 5.5054 Vl £8.752

RP 108.80 LAP 03.85 LOP 329.$9 VP 38,120 GAP 27.74 AZP 85.15 TAL 148.17 TAP 110.10 RCA 88.14 AlSO 17£.81 V2 34.797

RC toe.341 GL 10.83 GP 10,03 ZAL 53.74 ZAP 1G5,88 [T3 133.78 ZAE 115.43 ETE 172.88 ZAC 108.58 [TC 173.48 CLP 170.0£

PLAHETOC[NTRIC CONIC

C5 157.497 VlGL 1R.SSO OLA -.81 RAL 331.38 RAO 6§70.7 VEL 16.698 PTH 2.89 VHP 17.414 OPA -8.87 RAP 519.87 ECC 3.59£0

LNCN AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG |NJ 27 ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ E LONG

IO.O0 I E $0 tIMID.M -17.38 72.30 22loSS 97.51 9 47 19 L_)88.G -28.08 63.89

90.00 tO 48 83 53G2.78 E7.71 844.87 227.70 84.EG 22 18 16 4762.6 28.89 £58.37

100.00 10 13 48 1407.48 -88,91 §E.II 128.14 97.97 11 3 58 1807.5 -87.50 44.34

100.00 2E 10 35 S09t).20 29.31 225.31 E27.31 83.83 25 35 38 4499.2 20.14 211.70

110.00 11 31 11 219•.34 -33.05 31.1E 225.91 99.27 12 7 46 1596.5 -31.42 27.£8

110.00 23 19 45 4801.89 33.47 Z08.31 219.13 88.60 24 41 8 4282.9 32.06 lll.35

OIFIr[RENTIAL CORR(CTION8 NID-COUItDE (XI[CUTION ACCURACY ORBIT DETENMINAT|ON ACCURACY

TO( 5.EOS4 TRAIO.ED01 TC3 o.2300 BAU .4970 $GT 51tS.2 GGR 282.7 903 94.0 ST 2764.0 Sit E72.4 38 848.2

.31)44 RIIA -.173S RC3 .0010 FAU-.OOS22 RRT .1817 RRF .1730 RTF .9841 CRT .8127 CR3 -.D072 C$T -.9999
FD( 1.05•8 IrRA 2.1305 FC3 .0887 BSP 17890 STAB 5301.8 R13 -.0038 813 .9841 LSA 2899.7 NSA 118.4 31A 8.4

DOE S.2458 BRAIO.E818 8C3 .83$0 FSP -318 903 §195,5 SG2 276.0 THA .56 EL1 2772.9 ELZ 156.2 ALF 4.59

LAUNCH DATE Id[P 19 1970 FLIGHT TIME _O.O0 ARRIVAL DATE NAT 7 1971

HELIOCENTRIC CONIC DISTANCE 111.311
RL 149.84 LAL .00 LOt. 5.44 VL 15.243 GAL 25.64 AZL 83.14 HCA 320.98 $NA 117.04 ECC .50119 INC G.0558 Vl _.738

RP 104.09 LAP -3._0 LOP 331.5_ VP 34.104 GAP 211.84 AZP 84.92 TAL 145.94 TAP 112.92 RCA 58.38 APO 175.70 V2 34.D02

ItC R10.017 GL 10.12 GP 9.91ZAL 33.18 ZAP lIM.9_ [T8 130.1E ZA[ 124.75 ETE 173.12 ZAC 108.15 ETC 278.75 CLP 158.58

PLANETOCENTRIC C(_IC

C$ 104.514 VHt. 13.057 DLA -.75 RAL 331.84 RAD 0571.0 V[L 17.543 PTH 2.97 VHP 18.695 DPA -7.89 RAP 381.53 [CC 4.0498

LNCH AZNTH LNCH TIME L-I TIN| INJ LAT INJ L_NG INJ RT ARC INJ AZMTH INJ TIM( PO C$T TIN INJ 2 LAT 1N_ £ LONG

90.00 9 4 13 IlIt.N -27.13 74,49 m.S4 H.44 9 49 lZ _0t9.1 -2S.48 44.03

90.00 tO 51 11 5_19.35 17.94 _46.10 L_0.31 85.11 L_ 11 0 4789.4 88.98 258.24

100.OO 10 15 11 _A37.79 -L_D.17 55.N 1L_.33 H.83 11 5 50 1857.8 -2?.ll 48.30

100.00 tt 12 31 S115.85 _9.41 L_7.17 130.10 84.85 23 38 18 4325.9 28.48 818.81

110.00 11 38 3t 1111.t4 -33.34 38.41 1_.70 97.94 12 • 46 1616.7 -51.90 29.49

110.00 LNJ 21 38 490_.75 33.R_ 110.37 _8.67 83.81 24 43 44 4309.7 52.46 201.35

DIFFI[JtI[NTIAL COItil[CTiOlel NID-COUN6( ELOCUTION ACCURACY ORBIT DETEI_INATION ACCURACY

TD( 5.6331 TIL411.1117 TC3 -.1£73 IAU .3173 8GT 514S.1 IGR IT5,4 8G3 91.9 ST E747.5 M 289.E 33 684.3

RD( .t407 NRA -.1185 8C3 .0010 FAU-.O0787 RRT .!11)4 RRF .1730 RTF .9872 CRT .8304 CR8 -.8856 CST -.9989
IrD( 1.1116 IrRA E.£417 FC5 .OH| Blip 17791 _ 5153.1 _ -.0041 813 .9872 LSA 2898.2 NSA 149.8 SSA 7.8

DO( 5.8•95 B_A11.1324 8C3 .1875 FDP -310 SG1 5146.5 80_ 2_.4 THA .84 EL1 2756.8 EL2 149.4 ALF A.67

1900



JPL TM 33-99 EARTH--VENUS-TRAJECTORIES (VOL. 5. 1970_

LAUN¢N DATE S(P 30 21TO FLIGHT TINE 70.00 ARRIVAL DATE DEC R 1970

HELIOCENTRIC CON|C

RL t4D.Rt LAL .00

NP 10T.13 LAP 1.01
RC $4.707 GL 4.IS

PLANETOCENTR|C CONIC

C$ 38.044 vtDL 5.113

LNCN AZNTH LNCH T|(IE
I30.OO Z 044

BO.00 11 ST 1

1_._ $ 1D 11

I00.00 15 lib 15

110.OO 14 IHI

DISTANCE lg3.TSD

LOt. 1.4t VL 27.741 GAL -11.4J AZL 88.J9 HCA 87.23 SMA 131.44 (CC .E371D

L(_ D3.15 VP 38.EM GAP -$.51 AZP 89.95 T/d. EES.SJ TAP 311.00 RCA 101.04

GP -1D.1O ZAL lEE.ST ZAP 31.10 ET| 31.48 ZA[ 14J.78 ET[ 314.49 ZAC 88.78

DLA -I.O7 RAL tl|.T| MAID |_.3 VI[L 11.387 PTH E,E4 V_P |.44E DPA -3t.88

L-I TIM( INJ LAT INJ LONG INJ MT ASC INJ AZNTH INJ TIN[ P• C$T TIN

IO77.10 -16.05 38.11 liD.Z7 113.H E 35 ZE 1477.6

S1_7.$3 L_J.4I 835.1l IS.IO 79,17 13 24 8 4817,5

1tl7.76 -17.tl 14.01 79.T0 114.88 3 41 SJ 11£7.8

4MSt._D tT.?E t14.N 84.8E 78.45 14 44 4O 431£.6

1241.05 *E0.40 3SI.MM 7l.Od 118.04 4 44 54 1041.9

4711.19 $1.•t 195.44 IS.DO 75.31 15 57 55 4111.E
DIFFERENTIAL C(MUtECT IGNI

TO( .0103 111A -.M_I TC3 .$S38 BAU .lllOZ
ROE -.t034 ItltA -.£102 ItC$ -.t514 FAU .O$]GO

FDE .$_1 IrRA -.4410 FC3-1.4309 _ 1417

80[ .8944 BMA ._43 K3 .461_3 FSP -401

INC 1.003£ Vl 89.741

AM 115.84 V8 35.210

ETC 801.34 CLP °89.08

RAP 241.81 [CC 1,9£T7

INJ 8 LAT INJ 8 LONG

-1Z.D9 85.10

84.T7 88D.04

-13.75 T.O0

ES.ll 20t.3i

-11.48 351.35

E8.88 187.01

ORBIT DET[MNINATION ACCURACY

ST 1£9.9 M £94.7 03 $EI.8

CRT -.4336 CII3 .80•5 C3T -.T798
L3A 436.1 Itlk4 139,7 i3A 28.0

EL1 301.0 EL8 114.4 ALF 102.Y4

NID-COURwr E_[CUTION ACCUMACT

8GT 133.1 8CAt 491.0 _3 153.3

RMT -.31S• NNF .5434 RTF -.433D

• CA! 7•4,8 _ -,1170 R13 .IE•S

161 583.3 _ 4E1.• THA 142.32

LAUNCH DATE IM[P 34D 1370 FLIGHT TIN[ 71.00 ARRIVAL DATE DEC 11 1970

tD[L IOCENTRIC CONIC

ItL 148.8,t LAL .IX)
ItP 107.10 LAP 1.19

ItC 58.533 ;4. 5.80

PL.AM[TCCI_4TIt l C CONIC

C3 31.37D VHL 5.21

INCH AZIATH I..NCN TIlE

00.00 I 49 41

ira.o• 1£ 4 18

1_.00 3 Y 45

1•0.DO 13 I_l S•

ltO.O0 4 • Im

110.00 14 44 48

DIST/d4CE 200.553

LOL 1.4• VL •7.840 GAL -11.39 AZL M.01 HCA 80.47 SMA 133.17 [CC .•3•49 INC 1.1888 Vl 29.741

LOP N.•• VP 50.343 GAP -7._J AZP 90.01 TAL 226.7D TAP 317.28 RCA 1OR.11 APO 184.13 V2 $5.818

G4P -IO.41 ZAL 153.31 ZAP 54.t45 ETS ••.99 ZAE 146.GG ETE 321.11 ZAC 31.45 ETC 281.22 CLP -2D.63

01.__4 -41.813 IUM. 111.3ff PAD ES¢lR.• VEL 12.3§9 PTH E.23 VIDP 3.083 DPA -41.01

L-I TIN[ |NJ LAT INJ L(M4G INJ RT _ INJ AZNTH INJ TIME PO C•T TIM

1101.14 -11.N 34.M 7g.lO 113.07 • _ 51 1509.1

5184.50 •S.ll 131.1l 83.7E 78.14 15 50 45 4584.4

1850._ -11._ lS._ 79._ 114.12 5 38 43 1158.0
4011.50 17.17 111.77 83.41 77.05 14 SO 48 4311.4

lIHll.•lJ -£1.1_ 3S•.IM 77.44 117.45 4 50 11 1047.8

4174.121 _lO.S9 IINL77 1_.41 73.88 18 E 37 4074.3

DI FVEN(NT ld_ CCI_¢T IONB

TO[ .0797 TNA -.3810 TO .$349 _U .tO_

NO( -.tin N_ -.hi• Ncs -.$_ F_ .05090
• 1471 IrMA -.5141 FC_-I._ B•P 1477

DOE .8704 ItA .40eO KS .484e FSP -459

MAP 240.0• ECC 1.5164

INJ | LAT |NJ | LONG

-13.83 •7.00

24.0• L'_4.00

-14.86 0.78

• S.11 M03.il

-17.38 33£.04

L_O.03 104.47

ORBIT Di[TEI_INATION ACCURACY

3T 118.3 M •75.5 _J 3_8.£

C_T -,3•03 CR3 ,1751 CST -.7178
LEA 454.5 Iq, A 143.4 8•A 18.0

ELI 180.7 El.2 118.5 ALF 1OR.18

NID--_ EXECUTION ACCURACY

SET 5•04 _ 515.8 84;3 172.7

N•T -.3_J I_ r .5•74 RTF -.4588
8CAI 750.• RL_ -.1411 I113 .6449

3GI (*00.5 SG2 4_.4 THA 137.10

LAUNCH DATE II[P 30 1970 FLIGHT TIN[ 74.00 ARRIVA_ DATE DEC 15 1970

N[LIG¢ENTMIC CONIC

tL Ill.it LAL .00

RP 107.58 LAP 1.37

NC 58.418 G_ 8,77

PLAN[TOCLrNTRIC CONIC

C$ 30.81 V14L 5.550

LNCH AZNTH LNCH TIME

90.00 I 50 30

90.00 11 11 41

100.00 • 58 8

100.00 13 39 SO

110.00 4 0 •

110.00 14 90 1•

DISTANCE 207.519

LOL 1.4t VL 87.924 GAL -11.31 AZL 88.13 HCA 93.70 INA 155.80 [¢( .ELIDE I_ 1.313E Vl 11.741

LOP 100.11 VP 50.411 GAP -3.88 AZP 90.09 TAL Et?.TR TAP 321.41 MCA 103.23 APO 1J4.38 Vl 35.185

-El.it ZAL 153.79 ZAP 50.43 ET5 £8.70 ZA( 141.82 ETE 317.43 ZAC 7D.38 [TC •8|.05 CLP -_•.4S

OLA -S.74 RAL •|1.11 RA_ |_Jll.• V[L 11.3_| PTH 2.21 VHP 5.721 DPA -41.18

L-I TIME INJ LAY INJ LGNG INJ RT A3C INJ AZNTH INJ TIME P• CIT TIN

8141.17 -17.74 31.11 79.14 112.44 E 1§ IE 1541.7

5543.8_ tS.)O L_9._O 1•.53 T_15 13 57 30 4543.E

11._ -18.N 17,74 78.61 113.10 3 _ Sl 11_.0

481_t.|0 L_J.S4 _09.0_ 3E.•E 75.71 14 57 E 4_72.1

1_$.84 -•!,0_ 1.44 77,05 Ill.iS 4 E8 E3 1093.8

4150.N rE.iS 150._• 81.15 71,52 18 7 37 4033.1
DIFFENENTIAL C_INECTIGMI

.04144 _lA -.1413 TC3 .3311 I_U .lOS•

RO_ *.8307 IRA -.14tlRC$ -.373• FAU .01339

IrIDE ,7178 FRA -.SOIl rc_-'l.Tllt Blip l_J4J

DO( .E401 lIRA .4189 K3 ._1 FSP -4N

RAP 830.71 ECC 1.5018

INJ • LAY INJ •

-14.54 L_.70

13.14 211.8_

-15.55 10.59

14.31 200.83
-18.•S 354.34

27.17 1_.08

ORBIT DETERNINATION ACCURACY
3T 118.9 M •5O.E 38 417.5

C_T -.Ell7 CN3 .1118 CIT -.Ol_4
L3A 480.1 14_A 147.3 3IA 27.3

ELI 153.1 E_ I_.D ALF 100.01

NID-C._URRE EXECUTION ACCURACY

S_T 111.7 IWAt _O.S SG3 192.0

RRT -.Lqm$ liB: ._450 RTF -.4043
SEll 747.1R_ -.1493 213 .1614

3G1 100.4 _ 444.1 THA 130.37

LAUNCH OAT[ IM[P 30 1070 FLICA_I' TIME 78,00 ARRIVAL DATE DEC 15 18T0

HEL I(X[NTMI¢ CONIC

RL 14•.OR LAL .00

lip 107.5• LAP 1.54

Ire N.IPJe r,t. 7.70

PLAN[TOCIDMTR IC CGNIC

CS _0._.4 VHL S.sor

LNCH AZIqTH LMCH TIME

90.00 I 30 S

N.O0 1t 19 IT
100.00 • 49 1•

$00.00 13 48 SDJ

110.DO 3 S_ M

110.O0 14 94 SO

O|lTklICE 114.055

I.OL l.•l VI. •T.IH_ GAL -11.1_ AZL 88.45 NCA _8.84 814A 134.3,1 ECC .•1510

LOP 10_._4J Vff 50.4•8 GAP "4.13 AZP 90.1• TAL •28.12 TAP 3•5.57 RCA 104.10

GP 0L_.33 ZAL 154.11 ZAP 4_.43 ET8 •4.5_ ZA[ 141._1 (TE 313.11 ZAC 78.41

OLI -4.11 I_L 111.7t RkO 1511.1 _L 11.317 _ 2.21 _4P 5.415 DPA -43.50

L-! TIME INJ •.AT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN
• 1_.11 -18.$4 50.50 78.87 111.79 • I 18 1573.2

S10_.15 14.li Eli. El I1.11 75.13 13 44 31 4503.8
1_7.ll -19.71 ll._ 71,50 111.94 3 II 13 1317,3

414J4.41 IS.l| •0_.4_ 81.•5 74.49 1S 3 3• 4•34.5

1719.N -fl.ll 3.2 76._ 11•.18 4 11 11 1119.7

4•Ot.35 !1.14 187.1m 10.11 71._3 14 11 St 400S.3
OIFFIN[NT I AL CCINK(TIOMI

11 .07111 TIM -.147_ TC3 -3119 IAU .1154
liD[ -.LOll NNA -.•SAI NC3 -.4t_£ FAU .01149

FD( .1840 VRA -.140t FC$-l.li$t BIP 1410

lIOE *1133 IliA .4_0 BC3 .S_•3 Flip -575

114(: 1.5511 Vl 19.741

APO 184.58 V• 35.132
ETC L_0.82 CLP -50.90

RAP •_J.IS ECC 1.4991
INJ • LAT INJ 2 LONG

-15.41 31.58

L_.4S 118.82

-18.43 12.33

• 3.50 100.43

-19.11 355.li

11.31 171.88

C_BIT D(TI_MMINATION ACCURACY

3T 131.3 M _4.4 $8 410.0

C_T -.•343 all .833• {IT -.7110

L.SA §07.• _A 141.4 IIA 27.0

ELI •17.8 EL_ IEE.D ALF 101.47

NID-CGqJR_ IrXECUTIGN ACCURACY

8&T $0S.9 _d_ $T•.9 JG3 214.•

RRT -.•_9 NRF .19t4 RTF -.34•7

86_ 717._1 _ -.1391 R13 .TO•ll

SGI I11._ IG! 416.4 THA 1_.0_

1t01



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE $EP 30 1970 FLIGHT TIN( 78.00 ARRIVAL DATE DEC 17 1970

HELIO(ENTRIC CONIC

RL 149.9R LAL .00

RP IO?.Si LAP 1.71

RC 9Z.349 GL 9.77

PLANETOCENTRIC CONIC

C3 El.lEE VHL 5.470

LNCH AZMTH LMCH Till[

90.00 -4-21 23

DO.DO 12 27 E3

100.00 E 41 §

100.00 13 50 22

110.00 5 45 34

110.00 15 E::'L_

DISTANCE 220.759

LOt. 6.41 VL 98.053 GAL -11.14 AZL 88.16 HCA 100.18 SNA 134.79 ECC .2ZZlS IN( 1.7359 Vl 19.741

LOP 10Q.61 VP 58.§16 GAP -5.41 AZP 90.31 TAL 129.32 TAP 319.50 RCA 104.84 AlSO 194.71 V2 $5.Z$9

GP -24.94 ZAL 154.25 ZAP 44.64 (7S 21.39 ZAE 146.99 (TE 308.21 ZAC 79.73 ETC 190.$4 CLP -40.79

DLA -$.50 RAL 211.66 RAD ISIHI.2 VEL lZ.SO0 PTH 2.12 VHP 5.141 OPA -44.79 RAP Z$9.25 ECC 1.49£4

L-I TZlC[ lNJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO C$T TIN INJ 2 LAT INJ Z LONG

21_4.51 -19.32 40.84 78.79 111.11 1 58 7 IQ04.5 -16.29 53.49

5065.96 24.00 224.01 80.86 74.50 13 51 49 44Q5.9 21.64 219.13

1947.$9 -20.48 21.45 78.19 112.26 3 13 32 1347.4 -17.28 14.11

4799.21 25.19 205._4 80.46 73.56 IS 10 ZO 4198.2 22.97 1_1.05

1745.50 -23.$6 4.t5 76.82 115.50 4 14 40 1145.5 -19.95 357.$8

4576.86 28.41 185.19 71.29 70.14 16 18 35 3972.9 25.44 177.75

DIFFERENTIAL CORRECTIOH8

TDE .0807 TRA -.3999 TC5 .2819 BAU .2213

RID( -.1978 RRA -.2707 RCS -.4710 FAU .07569

FIDE 1.0Q34 FRA -.701H!, FC$-E.1900 B_MD 1609

BID( .196R MA .4505 BC$ .5531 FSP -654

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8_T 4114.t 8GR 1t8.7 163 237.2 ST 141.7 M 195.9 98 505.7

RRT -.L_5 RRF .7440 RTF -.2679 CRT -.1927 CRS .797R CST -.7599

792.2 R23 -.1129 R13 .7428 LSA 539.S NSA 150.6 89A 96.6

591 1140.9 84;2 4t5.7 THA 112.31 ELI 199.6 EL2 136.5 ALF 105.15

LAUNCH DATE SEP 30 1970 FLIGHT TINS 80.00 ARRIVAL DATE DEC 19 1970

H(L|O(ENTRIC CONIC

RL 149.69 LAL .00

RP 107.S5 LAP 1.R7

RC 94.579 GL 9.10

PLAN[TOC[NI_IC CONIC

C5 20.SIR VHL 5.459 DLA

LNCH AZMTH LNCH TIME L-I TIN( |NJ LAT

90.00 I 13 19 I_5S.68 -20.07

90.00 19 55 311 50_1.1HI _5.50

100.00 2 53 59 1971.1K) -21.23

100.00 15 51 I 471R.97 _4.49

110.00 5 _HD 12 1771.53 -24.52

110.00 1| 9 16 4541.$1 27.16

DIFFERENTIAl. COlUECTION9

11)( .I_HI4 TIIA -.57IN) TC3 .2510 BAU .2505

RDE -.1509 IRA -.2941 RC5 -.$520 FAU .01184

1.2104 FRA -.7734 FCS-R.51SO BSP 1799

BO( .1517 BRA .4751 BC5 .59R9 FSP -733

DISTANCE 1_7.430

LOL 6.42 VL RS.0gO GAL -11.D7 AZL 81.01 HCA 105.42 SMA 155.13 ECC .21959 INC 1.9243 Vl 99.741

LOP 1011.95 VP 51.554 GAP -4.72 AZP !10.45 TAL 229.87 TAP 353.99 RCA 105.46 APO 1114.91 V9 55.943

GP -R1.12 ZAL IS4.25 ZAP 51.05 ST5 20.21 ZAE 1411.44 ETE 502.78 ZAC 74.93 ETC I)60.90 CLP -45.51

-2.41 RAL 911.19 RAD GSIMI.2 VEL 12.286 PTH 2.21 VHP 4.909 DPA -45.99 RAP 935.99 ECC 1.4868

INJ LONG INJ RT AIC INJ AZIqTH INJ TIME PO CST TIN INJ 9 LAT INJ 2 LONG

42.1_ 78.87 110.40 I 50 34 1155.7 -17.19 35.40

221.52 B0.29 75.44 15 59 27 4429.0 90.91 915.74

25.32 78.40 111.55 $ 6 29 157t.9 -18.11 15.91

201.5t 79.89 72.50 15 17 29 4115.0 91.83 193.77

t.29 71.1Q 114.79 4 5 44 1171.5 -L_).77 556.93

183.50 78.85 19.07 16 24 57 _H141.5 24.59 175.70

MID-_SE EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

SGT 485.8 8GR 111111.2 8G5 260.3 ST 159.4 8R 165.9 59 551.3

RRT -.1511 RRF .7857 RTF -.1513 CRT -.1254 CR8 .7068 CST -.7709

5GB 8_1.5 R2S -.0977 R13 .7840 LSA 576.3 MSA 151.1 SSA 26.1

SG1 572.8 592 476.5 THA 101.49 EL1 171.4 EL2 149.6 ALF 192.99

LAUNCH DATE 9EP 30 1970 FLIGHT TIME 81.00 ARRIVAL DATE DEC _1 1970

HELIOCENTRIC CONIC

RL 149.82 LAL .00

RP 107.51 LAP 2.05

9C 1_.441 GL 10.67

PLANETOC(NTRIC CONIC

C5 99.995 _lL 5.418

LMCH AZMTH LNCH T|IE

IO.O0 1 5 48

90.00 12 44 19

100.00 2 99 52

100.00 14 l 15

110.00 $ 55 I_

110.00 15 15 SR

DISTANCE 254.068

LOL 5.42 VL 25.134 GAL -10.99 AZL 8?.88 HCA 109.66 IMA 195.41 ECC .21755 IlK 2.1190 ¥1 29.741

LOP 119.0t VP 51.584 GAP -4.09 AZP 90.61 TAL 230.26 TAP 35t.14 RCA 105.98 APO 154.94 V2 55.247

GF -25.57 ZAL 154.05 ZAP 55.$2 ET$ 17.95 ZAE 146.12 ETE 21111.55 ZAC 75.05 ETC 259.75 CLP -50.08

DLA -1.52 RAL 211.89 RAD 5566.2 VEL 12.275 PTH 2.21 VHP 4.705 DPA -47.19 RAP 251.22 ECC 1.4921

L-I TIN( INJ LAT |NJ LONG [NJ RT ASC INJ AZNTM |NJ TIN( PO CiT TIM INJ 2 LAT INJ 2 LONG

2L_i41.99 -90.80 44.82 79.12 109.66 1 43 $5 1tt9.9 -17.54 37.52

459R.90 22.56 219.11 79.90 72.45 14 7 29 4992.8 19.97 211.42

L_)OQ.52 -21.96 25.22 78.66 110.81 2 59 58 1404.5 -18.93 17.73

4725.44 25.75 199.28 76.48 71.30 15 25 2 412t.4 20.99 191.56

1797.31 °25.05 7.94 77.27 114.05 4 3 19 1197.3 -21.59 .51

4510.41 29.59 181.42 78.19 6t.0Q 16 51 5 5910.4 25.95 173.74

DIFFERENTIAL CORRI[CTI(_

10( .111_ TRA -.40_5 TC5 .1809 BAU .2417

-.0964 RRA -.RllT_ RC$ -.5_0 FAU .08795

FOE 1.5995 IrRk -.8978 FC5-2.5_1 B_P 189'1

BiD( .1471 lIRA .500_ BC$ .6171 FSP -811

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 484.9 8GR 718.3 995 282,8 5T 177,9 SR 135.0 85 597.0

RRT -.0077 RRF .9211 RTF .0017 CRT .0107 CRS .3546 CST o.8095

9611.6 R23 -.0133 R13 .8211 LSA 618.8 I_IA 150.8 $SA 25.5

SGl 718.3 $92 484.9 THA _H3.55 ELI 177.9 EL2 135.0 ALF 1.09

LAUNCH DATE $EP 50 1970 FLIGHT TZNE 84.00 ARRIVAL DATE DEC 25 1970

HELIOCENTRIC CONIC

ItL 149.69 LAL .00

RP 107.50 LAP t.ll

IK 11.559 k ll.Jl

PLAM(TOCBTR I C r.._ilC

C5 99.048 _ 3.3tK)

LNCH AZm INCH TII_

_0.00 0 31 43

90.00 19 35 1t

100.00 2 19 _H_

100.00 14 14 47

110.00 5 97

110.00 15 R5 11

D 1FFE]tLrNT I AL C(:lJt_CTi(_S

• 1491 7lEA 0.4_2 TC5 .1104 BAU .£357

-.0447 lIRA -._P1 RC$ -._4_0 FAU .0t251

IrDl[ 1.51,11.7 FRA -.8_93 FC$-£.'/'_81 _ _)82

.159R _A .5307 BC3 .1563 FSP -585

DISTANCE R40.672

LOL 6.42 VL 2_.$e0 GAL -10.91AZL 87.18 t'_A 109.90 StlA 135.61ECC .21530 IN(: 2.5184 Vl R9.741

LOP 119.34 VP _.50_ GAP -3.43 AZP 90.79 TAL 230.55 TAP 340.45 RCA 104.40 APO 11_1,.89 V2 55.251

reP -_0.15 ZAL 155.72 ZAP e0.52 ET$ 13.58 ZAE 145.57 ETE 290.49 ZAC 71.10 ETC 239.33 CLP -55.07

DLA -.95 RAt. R12.01 RAD 151MI.2 VEL 12.2t5 PTH 2.21 VHP 4.540 DPA -48.52 RAP 928.16 ECC 1.4781

L-_ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ;NJ TIME PO CST TIM INJ 2 LAT [NJ 9 LONG

2_69.60 -21.51 41.17 79.55 108.87 1 37 4 1599.5 -18.74 _9.99

4t37.0_ 21.15 211.77 71.17 71.50 14 13 57 4357.0 19.10 L_9.16

1_54.47 -1_.17 27.16 79.09 110.0_ 2 53 56 1451.5 -19.74 19.59

4_14._ I_.J9 197.0t 71.23 70.55 15 33 1 4094.3 20.10 109.41

111_J.13 -£5.77 9.t5 77.74 115.27 3 56 25 1223.6 -2_.40 2.12

4471.19 21.10 179.41 77._) t7.10 16 37 56 3879.9 _.77 171.83

MID-COURSE EXECUTION ACCURACT ORBIT DETERMINATION ACCURACY

$GT 41)0.4 V_ 775.9 893 503.6 ST 207.9 Sit _11.1 55 641.9

RRT .t547 RRF .8907 RTF .1623 CRT .2930 CRS .2910 CST -.9479

9_1.0 R_ .0372 RI_ .8514 LSA 11416.9 NSA 149.7 $5A _4.8

5G1 790.3 592 45t.4 THA 80.56 EL1 210.5 EL2 105.8 ALF 10.75

1902



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUNCH DATE IEP 30 1970 FLIGHT T|14[ 81.DO ARRIVAL DATE DEC 25 1970

H(LIDCENTRIC CONIC

RL 148.88 LAL .OO

RP IO7.49 LAP t.3E

RC 7O. 14J6 GL 13.13

PLAM[TOCENTR IC CONIC

C3 88.845 VtlL 5.$71

LNCH AZNTH LNCH Tl14[

!)O.OO O 58 S

SO.D0 13 ! 54

IOG.OG £ 15 SO

IOO.OG 14 25 51

110.00 5 28 O

110.00 1§ 51 10

DISTANCE 247 .Z4Z

LOt. 6.42 VL 28.177 GAb -10.1| AZL 87.47 HCA 113.14 SNA 135.74 ECC .21363 IN_ 2.5272 Vl 29.741

LOP 119.58 VP 38.681 GAP -2.85 AZP 90.99 TAL P3D.SB TAP 343.83 R£A 10Q.74 APO 184.74 VZ 35.25d

GP -31.9S ZAL 153.24 ZAP 15.11 [TI 18.04 ZA[ 144.73 ETE 283.90 ZkC 69.10 [TC 258.82 CLP -40.28

DLA .Re •AL :1|,44 RAO IStI,E VEL 1|.|51 PTH 2.£0 VHP 4.411 DPA -49.35

L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZ•TH INJ TIN( PO CST TIN

_50.71 -L_•,21 48.97 80.10 1OR.04 1 30 SIS 1730.7

4•_I.L_J 21.O4 214.44 79.59 70.60 14 24 55 435'1.3

2017.03 -t$.$7 _J.lS 79.67 109.19 2 48 17 1467.0

44H10.17 L_.19 194.79 7944 89.44 15 41 31 4DQO.Z

1860.$4 -PG.49 11.4P 78.37 112,44 3 53 50 1250.5

4449.45 25.28 177.42 77.77 66.18 16 45 20 3849.4

DIFFEI_NTI AL C.OlU_CT I (_48

TO( .1846 TRA -.4174 TC5 .0_i9 BAD .2729

RD( .00_7 _ -.5110 RC3 -.701_ FAD .097"2

FD[ 1.Ge07 FRA -._6 FC3-t.91•2 BIP 2518

.1148 IIA .6641 BC5 .?O77 FDP -950

NID-COURS4[ EXECUTION ACCURACY

SGT 557.0 SGR 831.0 $t13 321.9

RRT .3289 ImF .8748 •TF .3678

SCAR 989.5 1_3 .0766 •13 .8755

SG1 859.4 SG2 490.4 THA 71.94

RAP 224.76 ECC 1.4747

INJ Z LAT INJ Z LONG

-19.53 41.32

18.20 ZOG.DZ

-20.33 21.51

19.19 187.28

-23.21 3.79

21.84 169,95

ORBIT DETERNINAT1ON ACCURACY

ST :)47.5 SR 103.7 $8 684.9

CRT .8189 C88 -.1945 CST -.8815

LSA 720.2 N_A 148.D S$A 24.1

EL1 258.4 EL2 79.3 ALF 15.92

LAUNCH DATE IMEP 30 1970 FLIGHT TIN( 86.00 ARRIVAL DATE DEC Z7 1970

N[LIOCJ[NTRIC C.CNIC

RL 14•.18 LAL .00

• P 107.48 LAP •.4D

RC 7_.818 (4. 14.35

PLAI_TO(EMYRIC CONIC

C3 IH1.673 VHL 5.555

INCH AZNTH LNCH TIM(

90.00 0 4S 42

IO.GG 13 13 5

IOO. OR 2 7 57

100.00 14 53 31

110.00 5 11 It

110.OO 1| DI) _J

DISTANCE 253.777

LOL 6.4• VL ?.8.163 GAL -10.73 AZL 87.25 NCA 116.38 SNA 135.81 ECC .21206

LOP 11_.85 VllI 34.650 GAP -2.25 AZP 91.22 TAL 230.71 TAP 347,09 RCA 107.01

GP -55.74 ZAL 152.61 ZAP N.93 ETS 10.52 ZAE 143.57 ETE 277.26 ZAC 67.09

DLA 1,9• RAL 212.62 RAD 65(MB.2 V[L 12.249 PTH 2.20 VHP 4.316 DPA -50.28

L-| TIME INJ I.AT INJ L_AG INJ RT 48( INJ AZNTH INJ TIM( PO CST TIN

2313.1i0 -2.89 51.17 R0.85 107.14 I 25 5 1763.9

4883.16 ZO,ZO 21_.12 ?1).041 69.75 14 54 50 4•8§.2

ZO/NI.SS -24.06 $1.23 80.42 108.30 2 42 56 1498.6

44_5.74 21.35 192.S8 79.21 68.57 15 $O 56 4025.7

187•.33 -•7.19 13.27 76,16 111,56 3 49 37 1278.3

4416.73 24.42 175.45 77.79 65,30 16 53 17 3816.7

DIFR[N[NT IAL _CTIGN8

TOE .£5]NI TIL4 -.SOTS TC3 -,06_• BAU .L_D3S

line .O91_ InA -.31_ R¢3 -.76_l F_U .10043

FD[ 1.7930 FRA -.SOL_ FC3-3.0321 BRP

RID( .£314 BItA .31H_7 BC3 .76S7 FSP -1004

NID-C.(XJRW[ ELOCUTION ACCURACY

841T 60_. p 8DR 687.5 84;3 336.5

RRT .4870 _ .1t_42 •TF .$304

SG8 IDTP.5 _ .1056 R15 .8_46

SG1 654.6 _ 489.0 THA 64.62

IN( 2.7464 Vl 29.741

AFrO 164.61 V2 $5.256

ETC •58.26 CLP -65.82

RAP 221.15 ECC 1.4719

INJ • LAT INJ Z L(_G

-Z0.53 43.43

17.26 Z04.68

-21.53 25.31

18.25 185.18

-24.02 5.54

Z0.88 168.0_

ORBIT DETERNINATION ACCURACY

ST 298.3 SIR 119.6 SS 725.3

CRT .8625 CRS -.5998 CST -._I_B1

L$A 779.4 NSA 145.9 SSA 25.3

EL1 316.3 EL2 57.1 ALF 19.74

LAUt_N DATE 8(P 30 19TD FLIGHT TIRE DO.DO ARRIVAL DATE DEC 29 1870

HELIO(ENTR1( CONIC

RL 149.8| LAL .OO

RP 107.48 LAP E.S9

RC 74.88R GL 15.83

PLAN[TOCENT• IC CONIC

C$ 28. 547 _qAL 5.343

LNCH AZNTH LNCH TIM(

90.00 O 39 t8

!)O.OO 13 E3 59

1OO.00 2 • 16

100.OO 14 43 52

110.OO 3 13 S•

110.OO 19 48 45

DISTANCE 280,277

LO¢ 8.42 VL 28.187 GAL -10.44 AZL 87.02 HCA 119.82 SMA 135.82 ECC .21064

LOP 128.08 VP 38.632 GAP -1.70 AZP 91,47 TAL 230.60 TAP 350.23 RCA 107.21

GP -$5.50 ZAL 151.82 ZAP 74.71 ET$ 7.43 ZAE 142.08 ETE 270.75 ZAC 65.09

DLA 3.15 RAL 215.50 RAD 86_.1 V[L 12.244 PTH 2.20 VHP 4.256 DPA -51.D8

L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIM( PO CST TIN

E3ti.S2 -23.57 63,48 81.72 108.17 1 19 27 1798.5

4_4R.3D 19.32 20_.7D 79.91 68.88 14 44 47 4248.3

2131.44 -24.74 33.45 81.34 107.33 2 37 48 1531.4

45_0._ _0.4_ 1_D,35 79.43 67.72 18 O 23 3990.8

1907.34 -27.90 15.23 80.12 110.60 3 45 39 1507.3

4387.48 23.52 173.47 77.67 64.45 17 1 53 3787.5

INC 2.9783 Vl 29.741

APO 184.43 V2 35.258

ETC 237.67 CLP -71.D9

DIFF_RI[NTIAL CORRECTIONS

TO( .2955 T•A -.550_ TC$ -.1750 BAU .3174

RD[ .lOtl RRA -.$tO1 •C5 -.613E FAU .1_

FOE 1.9110 FRA -.l_01 FC5-$.10_ 88P L_)35

DOE .31ON lIRA .654_ lIC3 .8318 FSP -1048

MID-COURSE EXECUTION ACCURACY

SGT 69§.1 _ 940.9 SG3 346.7

RRT .6119 RRF .DON •TF .6339

1169.8 R23 .1259 •13 .90SHS

SG1 104,4.0 842 484.1 THA 58.34

RAP 217.35 ECC 1.4898

INJ 2 LAT INJ 2 LONG

-21.12 45.69

16.28 202.43

-22.14 25.82

17.26 183.02

-24.85 7.39

19.88 166.22

ORBIT DETERMINATION ACCtJRACY

ST 361.1 _R 153,0 88 761.8

CRT .9_97 CRS -.8128 CST -.9304

LSA 844.5 NSA 143.4 SSA 22.3

EL1 390.2 EL2 39.8 ALF 22_38

LAUNCH DATE W[P 30 1970 FLIGHT TIN[ 9_.00 ARRIVAL DATE DEC 31 1970

H[LIGCENTRIC CONIC

RL 148.82 LAL .00

RP 107.48 LAP 2.71

• C 77.184 (d. 16._t_

PLA_TOCD]MT_IC CGNIC

C3 1_.4M V14L 5.335

LNCH AZNTH L.NCH TIM(

90.00 0 33 18

00.00 15 _ 4&

I00.00 I 5e 40

100.00 14 5_ •

110.00 3 • 34

110.00 15 38 57

DISTANCE _NJJ_.744

L(:N. 6.42 VL 28.181 GAL -10.54 AZL 86.77 NCA 122.66 SMA 135.77 ECC .Z0935

LOP 12t|.33 VP _.e28 GAP -1.17 AZP 11.75 TAL 2_0.38 TAP 553.25 RCA 107.35

GP -37._ ZAL 150.8D ZAP 78.38 ET$ 4.35 ZA[ 140.30 ETE 264.52 ZAC 63.11

DLA 4.33 RAL 214._0 RAD 65M.1 V[L 12.241 PTH 2.20 VHp 4.230 DPA -51.77

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIM( PO CST TIN

2433.09 -_4._4 55.95 8_.80 105.11 1 13 _3 1835.1

4810.211 18.37 207.40 80.31 M.0_ 14 55 53 4210.3

£1_4.17 -25.43 3S.ll D_.45 10_._7 2 32 48 1566.2

4384.43 19.91 188.08 79.61 _.69 16 10 36 39S4.4

11_41.01 -I_1.61 17.53 61.27 109.54 3 41 52 1338.0

4333,3_ 2.31 171.47 76.31 63.11 17 11 13 3755.3

IN( 3.2237 Vl 29.741

APO 164.20 V2 33.239

ETC 257.06 CLP -78.82

DIFFI:NI[NTIAL _TIONI

TO( ._MI 111A -,SIHkl TC3 -.18t3 BAU .3442

80[ .1110 I -.311111 IE3 -.ISt| F_ .101_D

• .OOSO ir•A -.OSl_ FC3-3.1L'37 Blip 3308

DO( ._883 MA .R733 BC3 .9044 FDP -1071

NID-COURIM[ EXI[:CUTI(_I ACCURACY

IM;T 61£._ K41 908.9 8G3 352.0

I_T .TOG1 W ._16 RTF .7445

$G_ 1279.7 R_5 .1410 R13 .9212

SG1 1185.2 SG2 482.6 THA 52.88

RAP 213.47 ECC 1.4684

INJ 2 LAT INJ 2 LONG

-21.83 48.04

15.23 200.13

-22.95 27.88

16.21 180.84

-2S.69 9.57

18.83 1M.32

ORBIT DETERNINATION ACCURACY

ST 436.3 Sit 195.1 S8 794.3

CRT .9881 CR8 -._069 CST -.9462

LSA 915.9 HSA 140.7 SSA 21.8

EL1 477.1 ELI 27.4 ALF 23.93
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH DATE 8EP 30 1970

HEL_OCENTR 1C CONIC

RL 149.91 LAL .DO

RP 107.41 LAP E,I!

RC 79.396 GL 18.45

PLAN(T_[NTR l C CONIC

C$ 88,433 VHL 5.332

LNCH AZNTH LNCH TII4E
DO.DO O ET 3

90.00 13 49 ZT

100.00 1 51 1

100.00 lS 7 9

110.00 3 S 19

110.00 18 9 81

FLIGHT TIN( 94.00 ARRIVAL DATE JAN Z 1971

DISTANC[ 2T$.179

LOL 6.42 VL 80.119 GAL -10.44 AZL 8t.51 HCA 12Q.10 •HA 135.94 ECC .20817 |NC 3.4918 Vl 29.741

LOP 132.58 VP 38.620 GAP -.IQ AZP 98.01 TAL 230.01 TAP 35Q.17 RCA 107.44 APO 143.93 VZ 35.259

GP -39.09 ZAL 149.80 ZAP 83.89 (TS 1.11 ZA[ 138.25 ETE 258.70 ZAC 91.18 ETC 259.44 CLP -88.14

DLA 5.58 RAL 21S.01 RAD 9SlMI.I V(L lZ.240 PTH 2.20 VHP 4.237 DPA -52.36 RAP 209.61 ECC 1.4679

L-1 TIN( INJ LAT INJ LONG |NJ fiT ARC IHJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

2474.81 -84.90 59.t2 84.07 105.93 1 6 17 1874.2 -22.74 50.18

4770.91 17.34 204.94 $O.99 97.EQ 15 7 58 4170.1 14.11 197.75

2_03.54 -89.11 59.35 93.78 105.10 8 87 45 1903.3 -83.78 30.33

4511.78 18.48 185.75 10.59 96.09 19 88 89 3911.7 15.10 178.60

1970.84 -L_).3S 19.t0 98.98 108.37 3 38 10 1570.8 -26.54 11.53

4581.98 81.53 199.48 78.81 98,79 17 81 83 3788.0 17.71 188.37

DIFF[RENT|AL CORflECTI_4$

TO( -4471 11A -.kill TC3 -.4097 6AU .3719

RIDE .E04D RRA -.3014 DC3 -.8884 FAU .10115

IrO( E.0838 FRA -.7941 FC3-$.0800 BDP 3973

00( .4018 IRIA .7019 BC3 .9783 FSP -10Q8

M|D-COI_K EXECUTION ACCURACY (:_D|T D[T[RNINAT|ON ACCUllACY

SGT IMg.s _ 1085.7 $G3 551.4 ST 585.9 IR _18.5 89 825.8

RRT ,7858 RRF .9515 RTF .1044 CRT ,9857 CR9 -.9581 CST -,D571

1587.7 R_ ,1151 915 .9895 L$A _17.S N$A 158.7 DRA Z0.4

SG1 1513,7 898 477.3 THA 47.88 EL1 578.7 EL8 Lq).4 ALF 84.79

LAUNCH DATE 8(P 30 1970 FL|G44T TIN[ H.O0 ARRIVAL DATE JAN 4 1971

H(L IOCENTR I C CONIC

RL 140.8E LAL .00

RP 107.48 L.AP E._

RC 91.U1 GL LeO.Or

PLAN(TOC(NTR IC CONIC

83 IP9. 470 K 5.55t

LNCH AZNTH LNCH T|IE
90.00 0 Im $3

lID.DO 14 8 81

100.00 1 45 18

1DO.DO 15 20 14

1.10.DO 5 1 D
110.00 14 81 5

D i FFERIBIT I AL CllII_CT 1N

TD[ .$414 TRA -.t140 TC$ -.5301 8AU .4059

•1507 lIRA -.8141 RC$ -.8148 FAU .09900

FD( !.1111 irRA -.7N1 FC5-3.0104 RIP 4144

008 .5975 BllA .7451 BC5 1.0589 Fll I -1074

DISTANCE 879.578

LOL i.48 VL |8.1|8 GAL -10.55 AZL 8•.L_ HCA 189.34 SI4A 155.55 ECC .E07OO INC 5.7O01 Vl 29.741
LOP 155.15 VP 5t.1101 GAP -.17 AZP 1_.40 TAL 8L_i.85 TAP 558.99 RCA 1D7.48 APO 155.81 V2 35.E58

GP -40.51ZAL 148.55 ZAP 81.17 ITS 557.78 ZA[ 158.00 ETE 855.58 ZAC 59.80 ETC 859,DE CLP -87.40

DLA $.81 flAL 8t5.14 RAID 8_14.1VtL 18.841PTH 8.80 VHP 4.87$ DPA -58.81 RAP 205.14 ECC 1.4895

L-| TIN[ INJ LAT |NJ L_NG |NJ RT _ |NJ AZ14TH INJ TIN[ PO CIT TIM INJ £ LAT INJ £ LONG

851l._ -25.57 81.51 85.$5 IOZ.IO 1 8 30 1911.7 -89.58 55.45

4788.79 14,12 tOe._J 81.81 14.47 15 81 10 4180.0 IE.9O 195.ED

I_P.43.17 -!t.79 41.18 85.83 103.77 8 I_ 34 11,45.7 -84.15 53.OE
4477.05 17.57 189.53 81.01 81.88 18 55 1 3177.0 15.$9 17i.8i

L_04.47 -30.09 L_.18 14.10 107.05 5 34 88 1404.5 -87.41 15.91

4£87.00 tO.43 1$7.51 TI.48 81.98 17 38 32 3417.0 15.58 110.30
NID-C(MAIIE [XI[CUT|ON ACCURACY ORBIT 0ET[RNINATION ACCURACY

I_T 1100,4 8DR 1000.5 895 _17.O 8T 113.8 IR 884.5 IS 841.8

lINT .8043 NNF .9585 RTF .1454 CRT .9944 CR$ -.9784 CIT -.94DE

IGO 15_$.8 _ .1818 fll5 .9598 L$A 1080.$ MSA 155.5 $$A 19.5

891 1458,4 $98 475.8 THA 45.89 [L1 $84.0 [18 81.5 ALF 84.81

LAUNCH DATE SEP 50 1979

N(LIOCENTRIC CONIC

91 149.88 LAL .00

RP 107.40 LAP 5.02
RC IS.Oil GL 21.71

PLAN(TOCENTRIC CONIC

¢$ 88.$88 V_4L 5.347

LIf_4 AZNTH LNCH TIME

9O.OO O 13 _8

90.00 14 17 40
1DO.DO ! $8 8

100.00 15 34 58

110.00 ff 98 I1)
110.00 19 34 O

FLIGHT TIN( 98.00 ARRIVAL DATE JAN I 1971

DIITAIK[ 815.948

LOL 8.48 VL 88.18l GAL -10.21 AZL 15.1)0 HCA 158.58 INA 155.37 ECC .DOLOR ZNC 4.ODOO Vl 89.741

LQ4I 158.09 VP 38.589 GAP .89 AZP 98.78 TAL 889.14 TAP 1.78 RCA 107.48 APO 185.17 V£ 55.859

GF -48.18 ZAL 147.15 ZAP 98.17 ITS 554.19 Z/E 135.59 ET[ 840.58 ZAC 57.41 [TC 855.81 CLP -98.93

DLA 8.34 RAL 817.00 R_ 15kJ.1 V(L 18.841 PTH 8.80 VHP 4.349 DPA -53.44 RAP 808.81 [CC 1.4705

L-| TIN( |NJ LAT |NJ LONG |NJ fit A$C |NJ AZNTH |NJ TIN( I_ CiT TIN INJ £ LAT INJ 8 LONG

8515.40 -80.88 14.$1 IT.DO 101.09 O 55 88 1945.4 -84.45 54.81

4t•4.L_0 14.99 191.$1 88.59 $5.89 15 55 45 40t4.8 11.58 198.8O

t888.0_ -87.48 44.88 84.99 108.8l 8 17 10 1O88.0 -85,51 54.05

4454.88 18.15 1t0.79 02.05 14.50 19 48 53 5854.8 18.59 175.81

8045.01 -_0.85 84.9_ _S.04 105.55 5 30 55 1445.$ -28.59 14.57

4149.91 19.85 185.11 80.37 81.18 17 44 SO 5550.0 15.84 150.E4

DIFFERENTIAL CCRII(CTIONI MID-COURSE EXECUTIDN ACCURACY

TO( .llO0 TRA -.781t TC$ -.$510 IkU .4)59 8GT 1881.8 VAt 1011.1 IG$ 557.5

RD( .EDYO ItRA -.2148 RC$ -.9198 FAU .01514 RRT .1343 RRF .14|4 RTF .8789

IrD( E.1508 FRA -.$549 FCS-8.1_D98IP 4t00 _ 11•£.4 _ .|75_ fl15 .9418

DO( .7147 NA .7749 BC$ 1,1551 FIP -1055 891 1595.9 !_ 478.5 THA 59.78

LALR4CH DATE D(P $0 1970 FLIGHT T|14[ 100.00

_LIC(ENTllIC CONXC DISTANCE 1111.114

RL 149.OI I.Ab .00 _ 1,48 V1. N,IOI GAL -10.O9 AZL 85.55 i4CA 155,88 SI4A 155.16 [CC .SDSII

RP 107.49 LAP 5.10 _ 141._ VlI M.Sl7 GAP .74 AZP 83.18 TAL _88.54 TAP 4._8 RCA 107.44
RC 14.111 64. 15.57 GP -43.75 ZAL 145.58 lAP 85.84 [1"1 3S0.55 ZAIE 131.05 ETE 844.20 ZAC 55.56

PI.ANETOCDITRIC EONIC

C3 tD.D_l K S.341 DLA 8.88 RAL 818.18 RAID 8914.t VEL It.Ell PTH t.80 VHP 4.454 DPA -54.01

LI48_ AZlWYl4 iNCH TIN[ L-1 TIME |NJ LAT INJ _ INJ RT AIC |NJ AZMTH INJ TIME PO CST TIM

90.00 0 • 8 L_J15.97 -t_.$5 11.51 89.L'9 99.35 0 4• 48 2015.6

110.00 14 34 45 49_.11 lS._ 194.8_ 8_.78 64.81 15 51 S8 4058.1

100.O0 I 38 19 I_17.48 -1•.14 47.10 19.04 100.58 8 11 17 1757.5

100.00 15 51 10 4_,48 14.10 178.09 03.L_0 63.75 17 4 IK) 3?89.4

110.00 8 B1 89 IOIt.£S -31.59 Ell.SO IM1.18 103.81 5 tl 80 1489.8

110.00 18 4110 4110.45 17.11 1t1.1'1 01,4• g0.39 17 50 30 3410.4

DIF'IrI[NI[NT|AL ¢CIIII_TIGNI N|D-COURI_ [X[CUT|_N ACCURACY

T_ .7781 TRA -.let81 TCS -.T849 IAU .4155 I_T 1418.• _ 1011.9 IG5 $L_.9

liD( .1441 IliA -.ll55 RC_ -.1188 FAU .011•1 RRT .•5_10 RRIr .IPJOI RTF .8914
F_E 8.140t IrRA -.Sill FCI-I._P71 lip S010 _dl 1798.$ R13 .114£ 913 .9449

.1455 lIRA .IOOS IC$ 1.1918 FIP -1005 _GI 17_8,1 $GI 419.0 THA 51.15

ORBIT DETERNINATION ACCURACY

ST 735.9 SR 351.0 iS 844.7

CRT .99_0 CRS -.9843 CST -.97E5

L$A 1175.0 N$A 155.8 $SA 19.3

EL1 805.5 EL8 86.8 ALF 84.16

ARRIVAL DATE JAN 8 1971

IN(: 4.4500 Vl _9.741

APO 168.86 VE 55.854

ETC 8§4.$0 CLP -99.09

RAP 198.75 ECC 1.4744

|NJ 8 LAT INJ 8 LONG

-85.89 I0.19

10.15 189.98

-86.40 58.45

11.15 171.80

-89.57 18.59

15.d_ 154.05

ORBIT OE'rI_IMINATION ACCURACY

ST 8t1.1 lit 578.1 $8 008.D

CRT .9947 CR_ -.9914 CDT -.9771

LDA 188_.$ 14_A 158.1 $$A 14.D

EL1 959.0 EL8 55.5 ALF 85.58
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LA_ DATE I_p SO OtTO

NEbIOC[NTR|C CONIC

RL 149.6• LAL .00

RP lOT.SO LAP _.17

RC l_.IYl GL IS.SO

PbANETOC•NTO|C CONIC

C$ 8S,tlR _4L S.40S

LNQ4 AZNTN LNCN TIN•
90.00 •3 53 40

90.00 t4 SS Sl

1DO.00 | t4 48

tO0.O0 16 • 80
I10,00 • 44 17

I10,00 17 4 on

FLIG44T TIRE lOt,OO ARRIVAL DATE

O[STANC•tSI.SSO

LGL • 4t VL tR.OTl GAL • IS AZL IS.IS HCA liD.O• 8NA 134.9£ [CC .t042£ INC 4.J419 Vl tO.T41• - ,
LOP 14S.58 YP 31o548 GAP 1.17 AZP St.14 TAL 8IT.IS TAP I.Jt lCA lOT.ST APO tit.4T Vt 31.251

GP -41.40 ZAL 145.71 tAP 99.13 [TO 340.74 ZAE 120.41 [T[ •40.90 ZAC 15.•7 ETC Eli.DR CLP-IOS.OS

DLA 11.97 RAL t|S.S2 RAO SSU.Z VEL 1Z,2T1 PTN Z.81 VHP 4.SDS DPA -94.•8 RAP ItS.ST ECC 1.4RO0

L-i TIN• |NJ LAT IN• LQNG 1NJ RT ASC IN• AZIITH 1NJ TIN[ PO COT TIN l#J t LAT IN• t LONG

NTA.N -£f.45 78.Y4 II.M 1?.50 t4 _ IS I_D14.? -£1.16 tMoSl

4J&S,lS L•.N 1t$,TS ll,ll H,ZO 11 10 11 34NIS,I I,S• IN,IT

8_H19,47 -I_I,T? SI,RA 91,49 INi,48 8 4 4• 1789,S -iT,SO AS,St

4340,11 lS,50 179,81 N,I? 1_,14 IT 81 40 S740,1 O.t? 1M,40

tlS•.4? -S8.DS SO.TO •0.9O 101.77 5 81 N tl_•.t -S0.IT RS.O0

411?,H iS,iT IJO,M N,i7 99,11 18 15 48 5917,D 1•,51 1SO,TO

JAN 10 197J

DI_TIAL C_ItN[CTIONO NiI_ EmrCUT|CN ACCURACY 0mElT DETI[RNINATION ACCLeltACY

_DE .tOOt TRA -.TOOt TC) -.8709 J_U .4t47 8AT lStt.I 8_t $017.1 865 ]09.9 ST Dt?.l 8R 419.0 SS OOt.S

ND[ ._l_l lIRA -.1081 _ -.1_0_ FAU .011417 qRT .04M4 NNF .1_i8 8TF .9091 CRT .99_J CRD -.9998 COT -.1_9

FOE e.SlSO PllA 0.44140 fC_-8.41kl9 8_P 9958 I_J 1J40.0 I_l .1830 t15 .94e0 LSA |51_.7 NSA 130.5 80A tS.6

.INNI_ IliA ._7 KS 1.1_4J7 FIND -979 MS 1_1_._ 8_ 4_J.• THA SE.N EtJ IDTO.• •i.Z 49._ ALF It.SO

LAUI_..N OAT( I_P 50 IO70 FLIGHT TIN• 104.00 AItNIVAL DATE JAN IR 1971

_.-LIO¢[NT_lC CQNtC OISTNg[ _O_.lll

NL 140.Ot LAL .00 LGL 4.48 VL tO.0_l GAL -8.81 AZL 84._0 HCA

RP tOT.St LAP S.lrA L_P 14•.•S TIp _l.SSS GAP t.S_ AZP M.S8 T_L

NC I;0,641 f_ L_r,84 GP -4T,17 ZAL 141,17 ZAP 1_,00 ET8 34_,8_ 7_[

fS.Al_10¢•:N_l I C CONIC
C_ 89._ v_L 5.451 DLA

t.NCJ4 AZN!34 LNCH TIN• L-I TIN[ 1NJ LJAT IN• _ |NJ 87 /dIC |NJ _ IN• TIN•

RO.O0 rJ 4D SO 8748._PD -_r.15 TT.N 14.N 14.8• 84 _19 55

• 0.00 1S 19 le 4J_S,_ It.IS 1110.114 IT.IS 6,3.49 11 91 4

SO0.O0 t tl• 84|7._9 -_9.55 SO.S4 _4.L_ N.O7 I ';7 4

100.00 t• 819 M 48_.1_ 11.80 IT_.OT 1_.419 _E._S ST 41 _4
StO.O0 8 40 10 8SN.N -55.i_1 SS.N I_.lki IHI.34 5 16 49

110,00 J? sm 80 4189,S0 14,89 157.T_ 84,S_ 98.09 10 51 S

DIFTEIEDIYIAL CG_I[CYION8 NI_-CAUItI_ EXECUTION ACCURACY

T_ 1.0941 mA -._41 T¢3 -,9O00 kU ,IL'J4 MT 17_1,7 MR 1010,1 8_S t09,S

• 41_lY _ -.191_ _ -.S_gll IrAU .07744 881" .87lOll _ .tiTS 8TF .D14t

IrD[ 8.074• F8A -._lSt FC_-8.1_lOd _ IS84 _ HJO0.1_ _ .1_055 R15 .IMD7
BEE $.1474 IRA .•_VJ K5 1.5159 FOP -919 8GI _OL_l.7 MR 4_l.I THA L_.9_

548.£1 IMA 134.•S ECC ._0930 INC S._OS7 vl _•.T4t

1_87.11 TAP 5.40 NCA lOT.ST APO 1•J_.04 V• 59.847

18|.lNI •TIE L_JA.94 ZAC 91.7£ ETC _55.99 COP-lOT.01

15,45 NAL I_S_ NAO I_lm,8 _ I_,L_ _ 8,81 b14P 4.77• DPA -98,48 tap tg_,CHI •CC 1,41_DS
P() C_T TIN IN• t bAT IN• • LONG

814_.0 -L_I.N 14.1_

_9_5.6 O.Tt tiC.ST

IDIT.• -L_.IO 47.05

_S.• 7.7• 16t.59

19J4.8 -SO.SO £7.1S

3521,$ 10,•8 151,1•

_IT D[TERNINATION ACCURACY

ST 1148.7 8R 4SS.S •$ SO0.S

COT ,_!N_1CNS -.DIT7 CST -.JEST
LSA 1988.S _A 1_.• OOA 14.0

ELI |854.0 [L• S•.• ALF t|.44

LAUNCH DATE I_P SO SSTO

H[L IOCENTO IC CONIC

Nb t40.Ot hAL .00

RIP SOT.S• LAP 9.L_l

NC _t.•lT _4. SO.S5

PLAN[TO¢•NTN I C CClli C

CS _O.SSO V_ S.SAO

LNCN AZNTH L_CN TIN•

tO.O0 t5 98 S

tO0.O0 t 5 4t

100.00 J@ 55 4t

tSO,O0 • _ 9O

110,00 sT 45 S

FLIGHT TIN( 10_.00 ARRIVAL DATE JAN 14 tOYS

DIITANC[ $11,11_

LOL •,4t YL t?.MI8 •AL -S,lO AZL 84,10 HCA

LOP lSt.Oe VP M.411 GAP I.N AZP 94.80 TAL

_P -4D.IQ ZAL t59.5T taft 104.48 [78 9_0.74 Z_

149,98 I_A 194,94 [CC ,£OtS• INC S,•ieO VS L_,T4I

8L_J,_S TAP IS,O| RCA 107,14 APO lEt,S• V• 9S,•45

ll_.N (T• 859.1kl ZAC 49.•| [TC tIE.IS CLP-|tZ.SR

DLA 19,40 IU_ 888,T0 _AD _S_J,8 ql[b 12,531 ffTH t,88 b34P $,00t OPA -9•,4S RAP t88,Yt [CC I,SOSl

L-I TIN• |NJ OAT IN• _ IN• fit ARC IN• AZMTH IN• T|N[ PO CST TIN IN• t LAT IN• t LONG

N._ -I_1.89 1_.4_ 9T.58 •1.1Hi _4 1i t _.i tT ii ?4 I_i

4400.49 8,_ 11_,Sl 0t.44 _.84 IS 99 It 9O_O.S 4.94 IYe._O

899t.tt -L_.74 t_.N IT.50 •S.Si I 48 t l•_t.i -tO.tO IS.ST

olues.lo •.is lU.lS _._ iS.ST IS 4 8 11_9.4 S.7t SOt.Do

8800.85 -55.M 41,00 l_,tl _1.44 5 10_ 11_0,S -SO,St St,H

4070.N[ 15,09 194.•0 I_._ 98.18 SD 50 54 94_D.• 8.74 t44.45

DIIr_NTIAL CaIltI[CTIQN8 NII_ I[]IE¢II/TIGN A¢CIJEACT CItSIl D[T[ImINATI0U ACCURACY

71_ 1.t440 TEA -.84OS 7¢S-1.0311 _ .9908 I_T SlMS.£ MR IO79.9 1_9 L_5.0 •T 1515.£ I_ 4••.S 8,• _00.t

• D[ ,4718 _tA -,liES R¢S -,09_4 F_U ,070St NIT ,SYLvF _NF ,lOgO NlY ,I_IS CRT ,S_Oe CR• -,_l C•T -,•0_0
FOE 8.0_441 Flea -.Slim FC5--1.97•8 W i494 8fdl I_0.0 I_ .1_95 1115 .t_09 LSA INS.5 NOA 190.5 1_4 tO.t

t,5_J I_A ,84_J K5 t,_410 FIND -84_ MI 811H_,8 I_ d_O,4 THA 87,11 ELl 1401.D [L_ I_,T ALF tO.tO

L_Jlgtt DATE I(P N lifo FLIGHT TIN• 1_,00

N[LIOCEN_IC C_NIC DIOTANG[ 917.S$1
t4l._ _ .nn LOL 8.48 VL L_.lS? 6AL -9.91 _Z_ M.9? HCA 148.75 8NA

NP t07.S4 LAP 5.59 LOP IS$.DS VP M.444 GAP £._HI AZI e SS.90 TAL _L_J.40 TAP
K el. 187 GL _.10 SP -_1 ._4 ZAL SM.7_ tAP SM._ [TI 534.44 ZAE 119._ [T[

_'_ PLM_TOCO]I_I¢ C_NIC
cs or.see v_. 5.Ami o_ 17.77 _u. 88a.m IMo I_e.s _l. 18.114 m 8._ V_
LNCN AZW/H LNCH TIN• L-I TIN• IN• LAT IN• L_NG IN• NT.AEC IN• AZNTH IN• TIN•

W.O0 n 17 89 Im_l.l_ _._ 80.47 _0t.91 _.44 84 • 9

_0.00 SS 10 M 41_I.M ll.O0 SIC,ST gO.ll _,87 IT _ 45

I00,00 0 9O 8 8188.M -R.Ee M._J tOt.M i_l.lie t 11 51

lot,a• 17 81 11 4111,_ 7,41 1e4,_0 _,ST IO,N 10 SO SO

ttO.O0 8 t4 M _ST.a8 *SA.0T 44.IT tOt.8_ t_.85 9 S IZ

JlO,_O 1• • 11 4094,8| 11,01 151,11 M,4J _7,49 1_ 15 SI

DlYY_NEN_I_L CCNI_CTIQN_ N|_ ELOCUTION ACCURACY

78[ 1,4571 TItA -,EddO TC_-S,OTJ_J 8AU ,SM MY L_II,S N SOdA,S I_ J_kl,i

,SIS1 NtA -,OILS I_l -,YSOS YAU ,04_S0 NET ,8_0_ NOT ,1_ IffF ,9895
Iq_ J,tl_O IFRA -,I_lO FCI-l.0gOg _ 4k111 M8 fllY,t R_ ,_848 815 ,1918

1.5499 ImA .8497 K5 1.5_$ FOP -7_ _G1 _O_.l _ 4_0.7 114A _4.55

Al_IVAk DATE JAN tO 1071

134,05 •CC ,_OtEd INC •.4915 Vt _i).TAt

14.1I RCA 1M,IH) APO IR1.11 V• 35,£5R

_l,l_ ZAC 47.50 ETC _91.09 CLP-ttO,TS

S._lkJ DPA -57.•£ NAP IRS.I_ ECC 1.S8R$

_T T|N |NJ • bAT IN• t
fill.5 -tO,tO R1.81

9715.7 8.84 1TS.T1

Im_.5 -L_.•I 9o.lkl

5590.D 9.48 1DE,tO
1757.5 -35.St 37.Ot

_414.4 8.85 t4S.40

GNBIT OI_[ENNINATION ACCURACy

ST 1900.9 M S•I_.I iS Ilt,T

COT .••4_C_• -.DIH)T CST -.l_lYO

L_A 11_7.4 N_A 158.S SlUt SO.D

ELi iSIT.i (bE 75.1 ALF rOoDS

|901



JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 5, 1970)

LAUNCH DATE SEP 3Q 19?0 FLIGHT TIN( 110.00

HELIIXINTII¢ COlil¢

NL 148.8E LAL .DO

NP 107.S8 LAP 5.3i

RC 97.481GL 31.19

PLAN(TOCENTRIC CONIC

C3 S3.1KIi YHL S.823

LNCH AZMTH LNCH TIM(

80.00 tt 58 13

IO.O0 1S 4D $3

100.OO O 38 5£

100.00 17 55 1

110.OO t 13 19

110.00 11 33 4

DIFFERENTIAL C(31tRECTION8

10[ 1.7044 TRA -.8_HIO

RDE .S41m RRA .0039

Ire[ 1.eEOe liRA -.O?Ol

DOE 1.7D17 BRA ,ENO

ARRIVAL DATE JAN 19 1971

DISTANCE 323.519

LOL 1.4t VL 17.914 GAL -9.34 AZL 82.83 H(A 151.97 3NA 133.72 ECC .10114 INC ?.1711 Vl 19.741

LOP I|D.S9 VP 38.409 GAP Z.73 AZP DE.34 TAb 224.46 TAP 16.43 RCA 106.82 APO 190.92 VZ 35.232

GP -33.D7 ZAL 133.87 ZAP 107.71 [79 329.94 ZA[ 119.82 ETE 228.69 ZAC 44.89 [TC 250.99 CLP-12D.99

LAUNCH DATE 6(P 30 1970

DLA IO.33 RAL ttD.7D RAD 6564.3 V[L 12.4al PTH 2.25 VHP 5.639 DPA -58.99 RAP 181.15 ECC 1.5580

L-1 TINE INJ LAT INJ LONG INJ RT ADC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

3039.23 027.77 99.06 105._1 84.21 23 49 O 2436.2 -28.28 90.43

4£97.03 3.17 177.40 88.09 61.85 17 38 30 3997.0 -.82 170.77

£731.35 029.58 74.82 105.80 65.45 1 Z£ 24 2191.3 -29.89 48.05

4077.14 4.7D 190._Hb 95.21 60.45 19 2 58 3477.1 .79 153.82

I_I20.D3 -34,$6 54,18 1D6,DD 88,67 2 53 48 1829o6 -33.97 44.94

39S1.63 8.68 148.43 92.6D 56.81 19 40 56 3351.6 4.25 142.15

NID-CCXJRD[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-1.0943 BAU .5946 SGT E21kl.5 DGR 1004.4 SG3 213.3 ST 1700.3 SIR 540.6 99 909.6

RC3 -.7313 FAU .05455 RRT .INl_4 RRF .93D1 RTF .9317 CRT .9870 eRE -.9997 CST -.9696
FC3-1.3929 BEP 7393 _ P,497.£ R_3 .9327 RI3 .9524 LEA 1994.8 NEA 133.1 8SA 9.3

BC3 1.31D2 FIMP -704 8411 2451.5 SG2 475.8 THA 21.70 (11 1782.3 EL2 82.8 ALF 17.46

H[L I_CENTR I C COHIC

RL 149.8_ LAL .00
RP IO7o38 LAP 3.38

RC _.767 64. 33.15

PLANETOC[NTR I C CONIC

C3 _l.7?O V_ e.044

LNCH AZNTH LNCH TIN[

ira.Do _ 31 34

SO.O0 17 33 19

100.00 0 14 42
100.00 18 34 55

110.00 1 S9 ?

110.00 19 • O

O llrIrl[N_NT ! AL COJHECT | (_lS

TD[ I.Dill "lrllA -olJII TC3-1,0714 BAt) .6136

.57¢_ RRA ,0018 lIC3 -.M04 IrAU .049.45

FOE 1.8109 IrllA .015,1 FC3-1.0937 BIMe 7843

DO( 2.0997 ENtA .9170 BC3 1.2482 FSP -624

FLIGHT TIN[ 112.00 ARRIVAL DATE JAN 20 1971

LAUIKN DATE 9[P 30 1970

DISTANCE 329.679

LOL 0.42 VL 97.898 GAL -9.17 AZL 81.91 HCA 155.19 SNA 133.38 ECC .20048 INC 8.0856 Vl 29.741

LOP 161.83 VP 34.37D GAP 3.D8 AZP 97.33 TAL 223.43 TAP 18.&4 RCA 104.64 APO 180.12 VZ 33.226

GP -56.49 ZAL 130.57 ZAP 108.56 ET8 325.07 ZAE 113.51 ETE 226.22 ZAC 42.04 ETC 249.63 CLP-lZS.22

DLA 23.1! RAt. _P9.25 RAD 43M.4 V[L 12.575 PTH 2.28 VHP 6.095 DPA -60.54 RAP 176.40 ECC 1.0051

L-| TIN( INJ LAT INJ LONG lNJ RT AJ_ INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

31R8.13 -29.P_4 109.97 110.44 78.99 23 94 43 2588.9 -27.50 101.53
4189.27 -.44 171.16 101.05 61.6D 18 43 11 3585.3 -4.22 1M.52

9640.09 -28.41 84.88 110.88 80.28 1 2 31 269.1 -29.48 79.24

!HI80.35 1.49 135.03 99.98 60.14 19 43 15 3380.4 -2.49 148.51

£Sd2.45 -33.94 62._4 111.75 83.51 2 41 29 1942.4 -34.17 53.74

5879.7l 5.98 144.62 D7.19 56.28 ZO 13 40 3279.8 1.51 138.39

MID-COURSE EXECUTI(_i ACCURACY ORBIT DETERNINATIO(q ACCURACY

SGT _454.7 8DR 932.3 6G3 187.1 5T 1924.4 SR 546.1 $S 901.4

RRT .1462 RRF .9524 RTF .9360 CRT .9842 CflS -.9989 CST -.9911

SC_ 2633.0 RL_ ._llO R13 .9532 LEA 2169.9 NSA 135.6 SEA 7.9
SG1 2546.7 5G2 461.2 THA 18.86 EL1 1998.2 EL2 93.2 ALF 15.94

FLIGHT TIM( 114.00 ARRIVAL DATE JAN Z2 1971

DISTANCE 335.807

LOL 9.41 VL 27.82D GAL -$.99 AZL 80.75 HCA 158.40 &HA 133.D2 ECC .19996 INC 9.2523 Vl 29.741

LOP 115.07 VP 39.32D GAP 3.42 AZP 99.91 TAL 222.39 TAP Z0.79 RCA 109.43 APO 159.80 VZ 35.219

GP -59.70 ZAL 129.95 ZAP 108.79 (79 319.70 ZAE 100.91 [TE 223.57 ZAC 36.79 ETC 247.95 CLP-129.Jl

MI[LIOCENTRIC CONIC

RL 140.02 LAL .00

RP 107.80 LAP 3.39

IC 102.0S3 GL 43.St
PLAN(TOCENTR|C CONIC

C$ 41.197 VtDL i.41i

LMCH AZNTH LN(H TIN[

tO.O0 21 4E L"J

_D.O0 18 41 31

100.00 t3 39 SS

100,OQ 19 53 41

110.00 1 30 40

11D.00 1D 51 !1

DIFFERENTIAL CCEtNECTIONS

TD( t.41N TRA -.7991 TC3-1.0009 BAU .61_5

RD[ .58_9 RDA .175i RC3 -.52i6 FAU .05619

F_[ 1.7277 FRA .0944 FC3 -.8052 BSP 62_4

DO( _.4981 BRA .7792 BC3 1.1311 FSP -539

DLA 29.35 RAL 232.11 lAD 9SI4.9 V[L 12.749 PTH 2.32 VHP 9.49? DPA -IZ.20 RAP 170.44 ECC 1.9775

L-I TIRE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

3412.43 -22.43 125.21 115.28 72.24 22 43 15 281_.4 -24.15 117.14

4018.84 -S.7| Ilt.M 1011.12 62.23 19 48 31 3418.9 -9.45 155.09

5056.07 -2|.55 100.03 11D.32 73.93 24 27 51 ?_S9.1 -27.51 91.78

5150.45 -2.91 147.90 104.54 60.24 ZO 37 52 3250.5 -6.85 141.33

_¢MD.L_ -32.0_ 73.1Hi t18.E1 77.35 2 24 24 _D84.3 -33.45 44.74

5795.00 E.79 140.17 10_.01 55.91 20 54 36 3195.0 -1.73 133.97

MID--COt_M[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 2125.1 _ 871.0 SG3 160.5 3T 2175.1M 323.6 $s 993.1

RNT .0156 RRF .9571RTF .9404 CRT .9788 CRS -.9964 CST -.9925

$_1 279|.D RI_ ._lll R13 .D541 LSA 2403.0 14SA 139.6 9SA 6.4

K1 2722.5 K2 484.1 ?HA 15.D3 EL1 2232.9 EL2 104.3 ALF 13.30

LAUNCH DATE KP 50 19?0 FLIGHT TIN[ 116.00 ARRIVAL DATE JAN _4 1971

HELIOCENTWIC C_41C DISTANCE _41.90_

RL 149.82 LAL .00 _OL 0.42 V_ 27.770 GAL -D.79 AZL 79._0 HCA 101.59 _DA 132.D5 ECC .191_6 INC10.8022 Vl ,L*9.741

lip 107.63 LAP 5.39 LOP 188.32 VP M.885 GAP 3.74 AZP 100.2D TAL 221.27 TAP _Z.87 flCA 109.22 APO 159.08 v2 35.211

I_ 104.)_H) GL 47.79 f,,ff -_3.48 ZAL 1_2._41ZAP 108.29 ITS 313.49 ZAI[ 105.90 IT[ L_._K) ZAC 34.93 [TC 245.50 CLP-134.5Z
PLANETOC_¢TN 1C C.ON1C

C3 4O.l_q) Vt_ 6.944 DLA _9.D2 R_L 235.49 RAD 9388.D V_L 13.0_ pTH 2.39 VHP 7.524 DPA -D3.76 RAP 162.68 ECC 1.7938

LNCH AZNTH LNCH TIN[ L-I TIME lNJ LAT INJ _ XNJ RT ARC INJ AZIDTH XNJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

• O.£t 19 7 59 4012.07 -14.40 li5.88 118.72 i5.&4 _I) 14 47 3412.1 -17.91 158.75

fl.7l E1 47 1 _41MI.T5 -14.47 1_9.11 119.71 I3.M _ 45 20 2888.7 -17.90 121.00

100.00 11 5 45 34|8,93 -19,13 lZ4,_O 119.34 14.46 23 3 4 ZlSD.I -19.43 117.2T

100.00 £1 51 S| 5347.10 -12.93 130.17 117.97 t2.78 22 3t 0 _IMT.I -19.40 123.97

110.00 I 10 20 I_172.16 -_.42 87.12 123.0_ 70.16 I 56 13 _P72,2 -_0.66 78.77

I10.00 _0 47 42 _NNI.6_ -1.3D 154.52 111.03 SS.l_l 21 49 i 3014.6 -5.86 128.29

DIFTTJ_NTIAL ¢(]m_¢Ti0N_ MlO-_ EXECUTION ACCURACY ORBIT D[Tl_tNINATION ACCURACY

TO( 2.1MI9_ TRA -._ TC3 -.1_04. IAU .61_1 8_T 271N1.1 _ 752.3 _93 134.3 ST P_41.1 _ 443.1 $$ 8?8.6

RDE .187_ BA .H RC3 -._1 FAU .0_0_5 RRT .T)90 _Mr .881i RTF .94M CRT .9M7 CR5 -.9878 CST -.9938

F_[ 1.6_ F]IA .1_13 FC3 -._427 lIMP 8004 8&8 2993.0 _ ,2913 R13 .958D LSA Ze28.O N_A 145.2 SSA 5.2
DO( 2.1)9S9 BRA .72Ul BC5 .8850 Flip -456 SGt 2852.6 892 494.9 TMA 11.61 EL1 2478.3 EL2 115.0 ALF 9.95

1904



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE I(P 30 lD?O FLIGHT TIME 118.00 ARRIVAL DATE JAN Zl IR71

HELIOCENTRIC CONIC DISTANCE 547.958

RL 141.09 LAL .00 LOL S.4t VL 27.718 GAL -9.S9 AZL 77.03 tlCA 1M.77 SNA 132.28 ECC .19887 INClZ.R738 Vl £9.741

RP 107.85 LAP 3.$9 LOP 171.§I VP 3•.241 GAP 4.0S AZP 109.83 TAL tLq).lO TAP 24.87 RCA 106.00 APO 158.58 V8 IS.tOE

RC IOQ.R_4 GL 51.48 GP -67.87 ZAL 117.IHI ZAP 109.1m [T| 30S.U ZA[ 201.38 (TE 815.54 ZAC 30.39 ETC 941.58 CLP-140.79
PLAHETOCENTRIC CONIC

C$ G0.897 IQ4L 7.7t4 DLA 33.81 RAt. L_9.S7 RAO 9SlH).I VI[L 15.471 PTH 2.46 VHP 8.783 DPA -64.98 RAP 158.48 ECC 1.99££

LNCH AZNTH LNCH TIHE L-I Till[ INJ I.AT |NJ LONG INJ fit AI_ INJ AZNTH INJ TIN[ PO CST TIN INJ Z LAT INJ 2 LONG

?l.ll 19 22 5 4_q_.1_8 -14.1_ IN.IS 127.N S8._ 19 53 7 _£.3 -18.18 177.83

101.71 t3 S 12 $S!1.17 -14.19 tiT.40 IeT.OS 19.33 94 I Z! 8?59.9 -18.18 110.10

71.81 18 !! S 4111.18 -I4.L_ UM.IS lt7.M $9.34 19 55 7 _Hi9t.5 -18.19 177.85

101.71 99 $ pe 5858.87 -14.tl_ 117.40 197.0S 99.55 24 I 81 8758.9 -18.19 110.59

110.00 O • 38 8177.19 -19.83 IN.II 130.$8 81.57 1 1 55 8577.8 -25.47 H.DI
110.00 22 11 85 849|.N -8.T§ IZ4,_J IL"J.Sl 88,_ 18 _) 7 _898.0 -15.0• 117.81

DIFFERENTIAL CGIIII£C71N NID-.C_.RH_ Lr]ECUTIGN ACCUmACY ORBIT DET_RNINATION ACCURACY
108 5.G•Lb9 TRA -.497 TC5 0.70509AU .8004 8ST L_1.8869 5110.9 885 109.2 ST 2721.1M 210.9 88 884.4

RD[ ._lIHI •IIA .4351 RCS -.ff_13 FAU .0_59 RRT .S04_ _ .7110 RTI r .9848 CRT .9734 CR8 -.9189 CST -.9952

FOE 1.55£1 F•A .11441FC5 -._15 BlIP 90184 _ 30eO.Z IW3 .P.qO0 R18 .9594 LSA 2845.1NILA 149.S IDA 4.0

8.80•5 BItA .9•19 BC3 .7449 FlIP -574 I811m77.2 _ !107.J TNA 5.92 EL1 2750.8 EL2 129.8 ALF 4.90

LAUNCH DATE I_P 30 1970 FLIGHT TIIG 11_0.00 ARRIVAL DATE JAN 28 1971

HELIOCENTIIIC CONIC DISTANCE lll.lllO

RL IiD.I_ LAL .O0 LOt. 9.4t VL L_r.ll811 GAl. -I.N AZL _J.Tt HCA 187.92 _ 151.89 ECC .19807 INC18._485 VI _1).741

RP 107.611 LAP ).H LOP IM,I! VP _IP.IN GAP 4.34 AZP lOl.II TAJ. _11.87 TAP 26.79 RCA 105.77 APO 158.02 v2 35.193

RC 1OII.9011 64. 87.10 relP -T2.1NI ZAL 118.77 ZAP 104.91 IT8 L_I_._5 _ 95.90 ETI[ EDT.11ZAC 24.91ETC 254.52 CLP-ISO.RI
PLAN[TOCI[NTglC CONIC

C3 IS.OIl K I.I14 OLA 57.14 PAL P_4.58 It&D 8SRMP.8 qf[L 14._97 PTH 2.80 VHP 10.592 DPA -64.91 RAP 1_9.54 ECC 2.5_$9

L_J4 AZIRTH LNCH TIN[ L-I TIN[ :NJ LAT |NJ _ INJ RT MIC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT :NJ 2 LONG

14.99 10 5 _1 4447.50 -1£.17 121.11 187.$$ 54.79 19 19 47 3847.3 -17.19 191.84

115.11 0 5 48 _M.80 -lt.N 11_.97 1_7.31 54.79 1 1 7 2724.9 -17.18 107.25

M.99 1• 5 _HI 4447.50 -1_.87 lJ8.1_ 157.5_ 54.79 19 15 47 5447.5 -17.19 191.84
115.11 0 5 4_ _1_4.110 -1_.8t II8.97 157.$1_ $4.79 1 1 7 2724.9 -17.18 107._5

M.99 1• 5 _• 4447.50 -1£.87 11111.2ti 157.$8 54.71t 19 19 47 3847.5 -17.19 11)1.84

lll.ll 0 148 5_4.R0 -1_._• 118.17 157,_ 54.7_ I 1 7 2724.8 -17.18 107.25
DIFF1DUDITIAL _CTION_ NID-COUlU[ EX[CUT|DN ACCURACY ORBIT DET[RllRINATION ACCURACY

11_ 4.7097 111A -.17_1 TC8 -.4758 BAU .8345 8ST _047._ _ S8£.0 _85 84.5 ST I_HI1.5 M _60.5 61 859.4

-._449 _ .8019 9C5 -.0990 FAU .01di_ liT -._IL_7 I_F -.OI_N_ RTF .9¢177 CR7 -.8445 CR$ .7597 CDT -.91HI9
FDE 1.4904 FIIA .L_47 FC5 -.1|51BRP 94011 _ 31_1.11_J -.L_95 915 -.9454 LSA _90.8 1411 155.5 $91 2.9

4.72R4 _ .JL_J_ IIC8 .48_5 FIND -L_INJ 881 _J0_,8 _ 5_0.8 TNA 178.58 ELl _N_5.5 EL2 1_9.2 ALF 175.74

LAUNCH DATE I_P 30 1970 FLIGHT TIN[ 122.00 ARRIVAL DATE JAN 50 1971

HELIOCINTDIC CONIC

tL 149.92 LAL .00

RP 107.71 LAP 8.52

RC 111.189 GL 91.40

PLAHETOCENTglC CONIC

CI 111.049 VHL 11.515

LNCH AZNTH I,.l_H TIN[

_O.41 18 8 SO

119.5R 0 $2 84

R0.41 19 8 SO

119.59 0 $2 )4

R0.41 18 9 SO

119.59 0 $2 54

DISTANCE $85.876

LOL 1.42 VL 27.812 GAL -8.12 AZL _8.29 HCA 170.99 8NA 131.50 ECC .19758 INCEI.7459 Vl 29.741

LOP 179.05 VP 89.147 GAP 4._0 AZP 111.50 TAL 217.58 TAP 88.56 RCA 105.55 APO 157.48 VE 55.194

GP -77.88 ZAL 107.|8 ZAP IO_.CUI IT| 275.1_ ZA[ 85.09 [TE 188.84 ZAC 18.10 ETC 220.19 CLP-172.93

OLA 40.05 RAL 250.85 RM) 8570.4 V_L 15,945 PTH 2.82 VHP 13.885 DPA -82.45 RAP 125.0| ECC 3.1891

L-I TIN[ INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ E LONG

480_.91 -9.55 L_DI.D7 145,80 50.87 19 25 59 4008.9 -14.31 805.09

8_10.82 -9.51 114.04 $48.85 50.87 1 48 34 2780.8 -14.20 188.08

4908.91 -9.55 209.07 145.10 50.87 18 _5 55 4008.9 -14.51 203.09

53eO.R_ -9.51 114.04 149.95 50.87 I 48 34 2780.8 -14.29 108.0l

4808.91 -9.85 209.07 149.80 SO.S? 19 25 55 4008.9 -14.31 203.09

5_H_O.Ikl_ -9.51 1t4.04 $48.S8 S0.$7 I 40 34 2760.8 -14.29 108.06
DIFF13_NTIAL COllECTION9

TO[ 5.1141TIA .5252 TC3 -.L_17 BAU .3712

R0(-2.4859 I_A .9_71 RC3 .0051 FAU .007195
FTME 1.5015 FRA .8284 FC5 -.0471 BSP 9758

8.9517 MiRA .81108C5 .2087 F_P -_l

NID-C.Ot_8[ E_CUTION ACCURACY _IlllT DETERNINATION ACCLREACY

IGT tlT_.O 84;11 1271.8 113 47.7 ST 2915.7 811 1218.1SS 894.0

NRT -.81_5 RIBr -.9184 RTF .5_19 CRT -.9909 CR8 .8127 CST -.9987

SC_ 31_8.S RL_ -.20_HI RI5 -.5752 LSA 3879.2 NSA 163.6 SSA 1.9

$81 5181.0 _ S_4.S THA 155.58 EL1 5155.5 EL2 152.0 ALF 157.49

LAUNCH DATE 8[P 30 1970 FLIGHT TIN[ 1_4.00 ARRIVAL DATE FEB 1 1971

HELIOCENTRIC CONIC

RL 149.99 LAL .00

RP 107.74 LAP 8._8
RC 113.4t_ St. _.08

PLAI_TOCENTIIIC C_NIC

C9 271.858 K 11.518

INCH AZNTH INCH TIN[

59.97 II 57 44

1_0.0_ I _5 55

S9.97 18 $7 4•

110.03 1 £5 58

59.97 18 57 44

1£0.09 1 IS 88

D|8TANCE _5.60_

LOL 5.42 VL 27.557 GAL -7.85 AZL 57.57 t,ICA 175.91 SNA 131.11 ECC

LOP 151.29 Vff _1_.094 GAP 4.50 AZP 1_,49 TAb _18.12 TAP SO.03 RCA
6P -78._8 ZAL 101.88 ZAP 941.50 [1"8 Lv5_.55 ZA[ 79.41 ETE 180.81 ZAC

• 19•38 INC52.6381 Vl 29.741

105.56 AlSO 156.86 V2 55.174

9.58 ETC 202.52 CLP 138.59

lAP 111.88 ECC 5.4908
INJ 2 LAT INJ _ LONG

-9.58 Z09.96

-9.51 113.38

-9.52 L_9.96

-9.51 113.98

-9,58 _ON.DI

-9.51 113.98

ORBIT DETERNINATION ACCURACY

ST 1577.4 SR 2717.4 98 1047.5

CRT -.9942 CRS .I89¢17 C$T -.9987

LSA 585_.9 NSA 181.8 SSA 1.1

EL1 5189.7 EL2 153.E ALF 1_1.8£

OLA 40.55 RkL |58.11 IIkD 1571.8 VI[L 19.854 PTH 3.13 VHP 20.527 DPA -55.81

L-I TEN[ INJ LAT INJ _ INJ RT AS(: INJ AZNTH INJ TIN[ PO CST TIN

411_8.85 -4.40 218.14 143.45 49.85 19 58 55 4128.9

34tt.18 -4.31 115.15 185.48 49.85 2 25 _ 20¢19.2

47_8.95 -4.40 _15.14 165.45 49.85 19 58 55 4125.9

5411.18 -4.85 lll.l_ 185.42 41.81 2 25 _ _l_it.2

47_9.85 -4.40 215.14 185.45 49.85 19 51 55 41t8.9
_|91.18 -4._ 115.11 185.42 45.55 2 25 _ 2869.2

DIMTIAL C.GmI_Ti(_4_

TO( 4.?ill TIU 1.141! TC8 -.0114 MALl .L_SS

1_(-7.llSl Ilia -.|_109C5 -.OiOl FAU'.OO517

IrDE 1.7094 IrRA .47_4 FC5 .Ol01 BRP 9774

9.1812 MA 1.7525 BC5 .0•18 FSP -180

MID-COUIt_ EXECUTION ACCURACT

8ST 18_5.7 869 £734.8 8G8 54.6

S&B $tl7.t RLe5 -.1454 RID -.5877

SGI 5248._ 582 521.8 THA $25.08

1907



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197Ol

LAUNCH DATE 3(P 30 1970

H(L|OCENTR|C CONIC

RL 149.9E LAL .00
RP 107.77 LAP 3.83

RC 115.T$9 GL 59.40

PLANETOC•NTRIC CONIC

C3 914.045 VHL E9.043

LNCH AZNTH LNCH TIME

T4.37 ZO 31 30

105,63 0 39 53

74.37 tO 31 30

IO5.63 O 3D 53

110.OO t 39 9

110.OO 23 SH 24

FLIGHT TIM( 121.DO ARRIVAL DATE FEB 5 1971

LOL 6.42 VL 87.102 GAL

LOP 194.5E VP 38.048 GAP

GP -64.E1 ZAL 9Q.15 ZAP

DISTANCE 370.73?

-7.4E AZL 30.47 NCA 178.E6 M4A 100.7E ECC .19415 INC59.5337

4,03 AZP 149.48 TAL 214.E9 TAP 30.S5 RCA 10S.34 APO 1S9.10

94.0• •70 19.40 Z/dE 02.00 •T• 117.6E ZAC 13.S9 (TC E03.Sl

DLA $t.05 RAL Z67.Ot RAD QS7E.8 V(L 30.199 PTH 5.46 VHP 35.873 DPA -$9.90 RAP 10E.70

L-I TIN( INJ LAT INJ LONG INJ fiT A$C |NJ AZNTH INJ TIN• PO CIT TIN INJ £ LAT

45114.72 -.16 Z00.59 176.79 57.97 •1 47 55 3984.7 -4.30
3004.71 -.14 142.80 171.75 57.97 1 42 18 3•04.7 -4.37

4584.7E :.10 200.19 170.79 17.97 21 47 SS 391M.7 -4.39

5804.71 -.14 142._D 171.71 57.87 1 42 18 3204.7 -4.57
$435.59 -10.84 121.25 185.$6 57.50 $ 55 25 •055.1 -15.06

4001.83 10.54 151.15 170.00 07.29 24 30 0 3401.9 0.19

Vl 29.741

V9 35.144

CLP 101.14

ECC14.41Z9

INJ 2 LONG

124 .£1

134.40

124 .£1

150.43

114.48

144.79

DIFFERENTIAL COIUt[CTION8

TO(-1.3OlZ 11qA 1.7078 TC3 -.O410 BAU E.0899

1110-10.4091 RRA-4.199_ RC5 -.1874 FAU-.05190

FD( E.5514 FRA .9772 FC5 .0359 BSP 8901

00113.1279 NA 4.5659 BC3 .1918 FSP -149

LAUNCH DATE $(P 50 1970

HELIOCENTRIC CONIC

IL 148.82 LAL .00
RP 107.80 LAP 5.14

RC 118.005 GL -S•.13

PLAN(TOC•NTRIC CONIC

C3100G.MO K 31.710

LNCH AZMTH LNCH TIR

19.55 4 40 28

103.45 15 40 35

19.15 4 48 14

143.49 19 40 51
10.95 4 44 ZO

193.45 11 40 Jl

DIFlrl_NT|Ab C4_IECT|ON8

TOE S.3114 TRA .4•10 TC3 -.081S BAU £.7809

20-15.45•4 _ 1.0011 R(3 .1104 FAI_-.D4119

IrlD•-1.0447 irRA .•170 FC5 .0554 B&P 9157

BOE14.0107 B4tA 1.089E DC3 .EO?I FSP -101

MID-COURI[ •XI[CUTION ACCURACT ORBIT D•T•RMINATION ACCUNACY
SGT 548.4 SGR 3071.$ 8G5 48.4 ST •90.5 M 2719.0 89 1478.9

RRT .5170 RRF -.9955 RTF -.2295 CRT .8458 CRT .8883 CST .8£91

SG8 3120,1 R25 -.1001 915 -.8944 LEA 5104.4 1¢DA 105.5 08A 1.7

$01 5071.8 $C_ 5•0.5 THA I_,GG •L1 275D.• •L£ 154.3 ALF 84.82

FLIGHT TIN( 128.00 ARRIVAL DATE FEB S 1971

DISTANCE H0.801

L04. 0.4• VL E?.44t GAL -8.01 AZL 157.11 HCA 163.43 ld4A 130.$E ECC .Z0340 INC07.1019 Vl _.741

LOP 187.75 VP 57.997 GAP 0.21 AZP _.87 TAL •15.•4 TAP 58.68 RCA 103.81 APO 190.84 V• 59.155

GP 58.41 ZAL IHJ.05 ZAP 95.49 •TS 178.79 ZN[ 05.81 •T• 254.44 ZAC 135.91 •TC 270.05 CLP 100.55

DLA -79.40 RAL L_1.58 flAD 8§73.0 V[L 53.585 PTH 5.50 VHP 41.E14 DPA 91.E5 RAP 138.72 •CC17.5000

b-I TIN( |NJ LAT INJ _ INJ 2T ADC |NJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

• 45E.£0 -.45 01.50 17|,11 115.48 5 •7 •0 185•.5 7.52 72.70

870,15 -.4• •14.79 171.71 105,48 lS 11 41 70.1 7.5E 283.19

245•.•1 -.43 81.50 171,10 105.48 S 27 •0 105•.5 7.32 79.70

81_D.15 -.4E 284.79 171,71 115.48 15 51 49 70.1 7.3• 213.19

P_IS2.•I -.45 01.30 171.14 115.40 5 27 _O 105•.5 7.$• 79.70

870.15 -.4• 284.78 171,71 115.48 15 51 45 70.1 7.5• 283.19

NID-COUIIIM[ [XI[CUTICN ACCURACY ORBIT DETERMINATION ACCURACT

8GT 1131.7 8GR 28M.8 8G5 50.5 ST 944.4 SR _475.2 00 1837.7
RRT -.8450 IIIRF ,991MI RTF -.8408 CRT -.8855 CR9-1.O000 CST .9021

3055.8 R•5 -.0151 R15 .884D L�A 5•25.7 148A lS8.7 00A 2.2

SGS 3007.8 $GZ 558.5 THA 109.64 EL1 •651,4 •LZ 195.0 ALF 111.05

LAUNCH DATE 9EP 50 1970

HELIOCENTRIC CONIC

RL 149.92 LAL .00

RP 107.t4 LAP 3.09

RC 110.271 GL -81.31

PLAN[TOC•NTR|C CONIC

C5 214.399 _L 17.1S8

LI_H AZMTH LNCH TIN(
2.25 0 51 O

170.7§ 11 53 5S

9.25 0 $S O

IYO.?S 11 53 5S

9.25 0 31 O

170.75 11 55 55

FLIGHT TIN• 130.00 ARRIVAL DATE FEB T 1971

DISTANCE 585.851
LOL i.4! VL 87.599 GAL -7.55 AZL 124.15 NCA 185.51 3Nk 129.85 ECC .90057 INC54.1309 Vl 99.741

LOP 190.98 VP 57.841 GAP I.•0 AZP 55.98 TAL 213.E7 TAP 39.78 RCA 105.67 kPO 155.94 VZ 35.1A1

3P 74.83 ZAL 100.59 ZAP 99.90 •T1 141.10 ZA( 84.EO •T( DES.E7 ZAC 154.77 •TC ESE.R4 CLP 131.5E

DLA -81.87 RAL 201.15 •AD 1571.7 V[L Z0.398 PTH 5.16 VHP 29.038 DPA 79.7E RAP 239.72 •CC 5.8451

L-| TIN( INJ LAT INJ LONG INJ fit AI_ |NJ AZNTH |NJ TIME leo CST TIN INJ 2 LAT INJ 9 LONG

• $85.91 1.09 84.10 110.27 171.02 1 10 £1 1745.9 14.00 93.53

5811.00 t.09 858.55 110.29 171.82 15 51 90 SE51.O 14.01 957.90

• 305.91 0.08 24.25 110.27 171.9E I 10 99 1705.9 14.00 85.53

5151.00 0.0t 258,55 110.29 171.8E 15 51 •0 5•51.0 14.01 257.90

• 585.81 1.09 84.•0 110.27 171.8E 1 10 26 1705.9 14.00 83.55

5851.00 t.09 298,SS 110.•9 171.02 13 51 ES 5•51.0 14.01 ZST.IO

DIFFERENTIAL CORRECTION8

TDE-2.558• TRA -.1744 TC5 -.0090 BALI .5390

RD(-5.9517 R_A-1.17_3 RC_ .0850 FAU-,OOS40

F94[-I.4£04 IrllA -.•079 FC3 .0041 BSP 11042

B4D( 0.4774 BRA 1.11411 BC3 .08_3 FSP -191

LAUNCH DATE I_P 30 19T0

N(LIOC•NTRIC C_NIC
RL 148.0• LAb .00

RP IO7,07 LAP 5.00

Ire 188.101 GL -11.44

I_AI4[TOCD4TR 1C CONIC

C3 114.110 _ 11.141

LN(H AZm LNCH TIN[

14.52 0 0 I

185.40 11 • •5

14.5• 0 0 3

195.42 11 • •5

14.58 0 0 l

149.48 11 • 85

DIFFERENTIAL ITIN

70(-5.0114 71_A-1,_i149 TC5 -.t552 IAU .381t

liD• .0004 IA -.5159 RC3 -,0_77 FALl .01•48

FOE -.9005 IrRA -.L_ll4 FC5 -.0870 BSP 11054

5.0ff24 MA 1.4_ BC5 .•5,18 FSP -•44

#ID-COU_DE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

KT _J8,5 _ 34_.1SG3 58.0 ST 80•.5 SR •154.E 80 971.4

RRT .0714 illRF ,_75 RTF .9519 CRT .9095 ORS -.9955 C$T -.9977

5551.0 R•5 -,1•48 215 .9917 LSA •507.0 NSA •09.0 00A 1.1

84;1 502•.2 892 451.9 THA 70.19 ELI 2311.6 EL• •00.7 ALF 90.04

FLIGHT TIN( 152.00 ARRIVAL DATE FEB 9 1971

DISTANCE _J1.•84

LOI. 4.42 VI_ •7.332 GAb -7.20 AZL 111.15 NCA 108.55 W4A 1L_,S3 ECC .18800 INC£1.155T Vl 28.741

LOP 194,21 VP 57.1_4 GAP 1.34 AZP _9.05 TAb 211.G8 TAP 40.05 RCA 105.87 AlSO 155.58 V2 55.130

GP 74.51 ZAL 10§.•5 ZAP 105.45 [TS 81.87 ZA[ 85,04 [TE 109.5• ZAC 161.E5 •TC 2•0.39 CLP 175.09

DLA -77,21 RAL 190.85 RAD 8570.5 V[L 15.467 PTH 2.79 V14P 14.975 DPA _0.87 RAP •44.75 ECC 5.04E7

L-| TIN• |NJ bAT INJ L_NG INJ RT ASC ZNJ AZNTH |NJ TIN( PO CST TIM |NJ • LAT INJ 2 LONG

1111.19 lS.OI _.87 87.5E 114.78 0 57 10 1111.8 ••.87 T0.11

5720.73 15.10 259.0t 87.34 IIHI.7i 12 37 46 SILO,7 L_.88 257.50

1_81.88 15.0t) 78.87 87.52 |84.78 0 57 10 11_1.9 1_.87 78.11

57•0.73 15.10 •58,00 87._4 1141,78 12 57 41 51•0.7 _.20 £57.50
!111.89 15.09 78,17 •7,52 1tt.78 0 57 10 1811,8 _•,87 70.11

5720.7_ 15.10 258,00 87.84 111.79 12 57 48 5120.7 L_•.18 E57.50

MID-COURIM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
8GT 5157.| 8GR 1197.0 8G5 74.5 0T 1111.7 8_ 318.1 08 957.7

RRT .Ills ImP" ,81_.4 RI"F ,8085 CRT ,5171 CRO -.4117 CDT -.9929

S_ 57_4.1RL_ -.171t 215 .80•1 LOA 1859.4 )ilia 510.7 00A 1.0
_1 3t80.5 _ 511.4 THA 17.15 EL1 18•9.4 EL• 505.3 ALF 9.00

1_00



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE SEP 30 1970

t4(LI(XENTRIC CONIC

IL t41.S8 LAL .GO

RP 107.91 LAP 2.91

R( 124.784 Gb -S6.1Hi

PLANETOCENTR| C CONlC

C$ ee.l_ VNL e.3Ol

LNCH AZMTH LNCH TIRE
19.D1 O _HI

100.00 11 80 15

II.DI 0 30 St

140.09 Sl L_D 13

19.01 O 39 52

IIO.OS 11 80 15

FLIGHT TIM( 134.00 ARRIVAL DATE FEB It 1071

DISTANCE $97.013

LOt. R.4E VL 2T.ET§ GAL -E.90 AZL t04.eQ HCA 101._9 $14A 129.14 ECC .19933 1N($4.D919 VS 29.741

LOP 197.44 VP 57.842 GAP G.S7 AZP 7S.Sg TAL ZlO.18 TAP 41.57 RCA 103.59 AlSO 154.88 V2 $5.150

GP Ill.tO ZAL SO9,SS ZAP 111.13 [T$ 68.05 Z/dE 1D2.$3 ETE 151.01 ZAC 160.89 (TC ZZG.1D CLP-1DD.DZ

DLA -71.14 RAL 19D.04 RAD JSDD.3 VI[L 13.793 PTH •.SE VHp 11.390 DPA 51.74 RAP Z44.iki [CO 2.1340

b-I TIME INJ LJkT INJ _ |NJ RT ARC INJ AZNTH |NJ TIN[ PO CST TIN INJ • LAT INJ 2 LONG

804_.75 93.04 73.3• 100.34 190.J9 I 14 35 1489.8 30.59 TO.T•

$408.11 •3.07 t38.11 100.54 160.99 18 53 34 SO0•.e 30.60 •33.30

J_DeE.T3 93.04J T3._ 100.34 1DO.SO I 14 35 1489.8 30.59 70.7•

_109.91 •3.07 958.11 100._J 160.99 18 33 34 SOOZ.e 30.IO •33.30

_001.75 _J.08 73.3• 100.34 160.90 1 14 35 1489.8 30.SO 70.7•

SeOt.Dt •3.07 •$8.11 100._1 100.14 19 53 34 S002.4 30.10 •33.30

DIFFI[ItENTIAL (aRR[CTIGN8

TDE-t.4389 TRA-I._ TC3 -.8673 BAU .9988

1DE .TSST Ntk -.OS$3 RE3 .OTSS FAU .O1096

FOE -.1400 FILA -.31M FC3 -.ttW1 BDP 11358

IO( t.3344 MA 1.5819 KS .9718 Flip -_3

LAUNCH DATE W[P SO 1970

N[LIOCENTRIC CONIC

RL 149.1_ LAL .DO

NIP IO7.95 LAP Z.91

RC 117.O_1 G¢ -31.79
PLMETOCENTR IC CONIC

C3 43.L_9 V_ S.?t8

LNCH AZNTH IJ4CH TIN£
ZS.19 I 93 0

114.84 11 40 33

ZS.ID I •3 0

154.94 11 dO 33

R3.19 I 95 O

114.94 11 40 H

DI_IAL C_tlECTION8

11D(-•.SYO0 TRA-1.3043 TC)-I.1M _ .T371

NDE .7943 RRA .0413 R¢3 .£131 FAU .0_804

FDE -.1_43 FRA -.$1]0 FC3 -.3_J7 Blip IL_D64

I_[ £.LqN;4 M4 1._J1 9C3 1.8180 F_P -3TO

NI0,-Q_JlII_II_ EXECUTION ACCURACY _RDIT DET[RNINAT|ON ACCURACY

8GT 3791.9 8CA_ 3_.7 $G3 9•.3 ST 1931.3 Sll 493.1 SS 174.9

RRT -.DSDT g_r -.4909 ItT_ ._474 CRT -.O•3T ERR .01J4 CST -.9017

I_B 3_19.9 123 .EIj_O R13 -.9483 LSA 8_D84.0 14_4 L'l_.• SSA £.9

SG1 3794.4 _ _09.3 THA 177.66 ELI 1974.4 EL• •73.3 ALF 1DT.S9

FLIGHT TIN[ 134.00 ARRIVAL DATE FEB 13 1871

DISTANCE40£.841_

9.4£ VL 17.817 GAL -Q.S1 AZL 101.87 HE4 194.51 SN4 128.74 ECC .li_89
LOP •00._4J VP 37.78/) r_Ue 9.79 AZP 79.08 TAL •08.SS TAP 43._0 RCA 103.09

GP Sl.l_q ZAL 113.10 ZAP 119.95 ETS 1_._4 ZN[ 107.8• ETE 144.80 ZAC 137.33

|NCl1.9704 Vl L_.T41

APO 114.4D V• 35.103

ETC •_.4_ CLP-l_O.79

DLA -SO.O•RAL 1_)_.04 P3kO _.T VI[L 19.909 PTH •.33 VHP 9.4_9 DPA 44.04 RAP P_44.19 [CC 1.T430

L-I TIN( INJ LAT INJ _ INJ RT AS( INJ AZNTH |NJ TIN( PO CST TIN |NJ • LAT INJ •

IlNJS.DH_ I_l.TS 93.1_ 103.83 154.73 I 35 49 1335.7 $3.93 4_.0_

3355.41 _8.TT 8H.19 105.tS 154.78 13 18 49 4913.4 35.94 93£.33

11_S.00 I_J.Y9 01.14 103.83 114.73 I 35 49 1365.7 33.93 _.0_

3313.41 11.77 814.19 103._3 154.7_ 13 1£ 49 4913.4 33.94 £3E.39
19_3.W) _.71 93.81 10_.13 154.T3 $ 53 44 1_43.T 33.9_ 41.0_

3313.41 _.T7 839.$_ IG_.8S 1S4.TE 13 19 49 4913.4 33.94 £3£.3_

M|D-COIdl_Jl_rJICUTl(_i ACCURACY GI_|T D(T[RN|NAT|ON ACCURACY
SGT _l|_.O _ e_J.9 9_3 114o8 ST L_DSS.3 lilt _4_9.t 9S T14.T

IT -,7S07 NNF -.9793 RTF .9583 CRT -.9199 CR8 .97_4 CST -.9799

M8 _H)SS.$ 123 .L_3 R13 -.93S0 LS4 1250.1 mS4 •_.3 SS4 3.3
IH_| _S.I _ 4_5.3 THA t79.57 ELI 913S.7 [LE 93i.4 ALF IM.15

_AUNCH DATE I_P 30 1970

_LIOCEMTRIC CONIC

R_ 149.D8 hAL .00

RP lOT._ LAP •.TO

RC lED.iTS GL -49.81

PLAN(TOCENTRIC CONIC

C3 33.145 _ 3.737

LI4(H AZMTH LN_H TIRE

SO.IS I • 14

14D._i 11 37 1D

$0.19 • I 14

149.01 tl 57 10

3Q.19 • • 14

149.81 11 57 19

FLIGHT TIN[ 133.OD ARRIVAL DATE FED 15 tiT|

DISTkNCE 403.T33

LOL i.4I VL t?.SlO GAL -S.38 AZb _J.99 14CA 197.$3 JlDA 193.3_ E(( .1R|41 IN( 1.9151 V! •D.?AS

LOP 803.83 VP 37.736 GAP 7.09 ASP 01.50 TAL •07.•D TAP 44.1_i RCA 10•.71 APO 133.93 V• 33.093

GP II.SI ZAL 113.i9 ZAP 111.79 [TS 59.14 ZAE I19.19 ETE 146.58 2AC 139.89 [TC I45.7T CLP-ISD.54

DLA -S3.TE RAL •13.01 RAD i5tl.3 N[L 1|.430 PTH 8.|| VHP 8.331 DPA 3T.31 R4P 143.9! EEC_ 1.3433
b-I TIN( |NJ LAT INJ _ INJ RT AJ_ INJ AZNTH INJ TIN( PO CST TIN INJ • LAT INJ •

1849.0d 38.33 $8.01 104.13 148.41 I 33 •4 1939.8 3D.03 53.04

S451.IT 31._4 I33.N 104.31 148.40 13 El 10 493•.0 39.04 •49.9•

11H1_.94 _.33 - IS.OR 104.79 149.41 8 33 24 l•ll.O 39.03 53.04

t431.97 38.14 IS3.N 104.31 148.40 13 19 10 4838.0 39.04 948.D•

194i_._4 $8.$) 39.01 _04.79 148.41 • 33 84 1•_9.8 39.05 33.04

1411.97 _._4 83|.1_ 104.81 148.40 13 99 lO 413•.0 39.04 •49.8•

DIFFI[N(NTI AL C_DR(CT IGN8

1_[-1.9T15 11tA-1.1119 TC)-S.Tl_lO _ .DOS4

I_E .DIO_ RIIA .0130 RE3 .3375 FAU .03]HIO

FOE -.IHNIS FIIA -.1814 F¢3 -.9814 BliP 114_4

t.07_ NA 1.81T0 BE3 1.0171 FDP -d41

LAUN(H DATE _P )0 1970

_L IOC[NTR1C C_NIC

t_P 19_.03 LAP •.31
K 151.313 k_ -41.70

_td_TOC83W111C C_41C

C3 LS.I_O _q_ 5.111

LJD_4 AZMTH LJDCH TIN(

• 4._1 • _17 44

143.09 19 9 43

]4.81 • 37 44

145.09 1• 9 41

14.91 E 37 44
t4f.O_ 18 I 43

D I Flq[ND_YI AL C_MI_TIN
11_-1._890 _t_-I.II T¢)-I.4OII I_U -8981

N_ .II_O liRA .I N¢3 .4_0 F_U .OSDdO

FOE -.fiT• FRA -.L'_MI f¢3-I.II_l 8_P IED_P

1.9741 IIA 1.1_J7 KS £.4401 FSP -_0_

NID-COUlUH[ EXECUTION ACCURACY ORBIT DET(RNINATION ACCURACY

I_T _414_.3 I TM.S SG3 154.7 ST •1•7.4 141 MI.8 99 7•7.4

lINT -.7944 lilg r -.flS8 RTF .9411 CRT -.94•3 CRS .9909 (IT -.8790

8CA_ 401_.9 N_ ._919 fl13 -.9435 L$A 9397.S N_A 941.7 $8A 4,3

IM;1 _HIO.I MA_ 4_.9 THA 171.1• EL1 1214.4 EL• L_08.4 ALF 193.81

FLIGHT TIN[ 140.00 ARRIVAL DATE FEB 17 1971

DI|TANCE414._

LOL 1.4t V_ _T.SO_ GAl. -Q.O_ AZL 9?.Lql HCA Lq)0.93 14A 187.97 ECC .19948 INC T.•9S• Vl L_.T41

LOP _O7.10 VP 3T.tDl_ GAP 7.L_I AZP 13,11 TAL £OS,70 TAP 44.53 RCA 10_.49 APO 133.59 V• 33.O_O

GP S0.09 ZAL 117._J ZAP 1L_1.48 [T9 57._4 ZN[ 113.30 [TIE 147.J8 ZAC 148.49 ETC _49.•9 CLP-137.90

DLA -_HI.TS NAL 8|9.0_1NAO 91441.1VI[L lt.141PTH E.J9 VHP 7.1_4 DPA 31.40 RAP 143.94 ECC 1.4199

L-I TINE INJ LAT INJ LONG INJ RT _ INJ AZNTH INJ TIN( PO CST TIN INJ • LAT INJ •

3710.16 M.tl SO.DS lOS.lO 148.44 3 7 _ 1190.E 40.44 44.t_

S431.4T S4.E? II1.74 101.1_ 141.43 13 $9 51 481£.3 40.43 •4S.?S
1_10.19 _4._J _0.83 101.00 148.4d $ • 34 1110.£ 40.44 44.£7

_418.47 _4.I7 831.•4 101._ 148.43 11 )9 38 4_1I.S 40.43 t4$.TS

11.11 94._1 SO._J 101,30 148.44 3 7 _4 11_.8 40.44 44.•7

3411.47 14.17 ESI.•4 1011.311 148.43 IS 39 IS 411£.3 40.45 •4I.TS

NIO-_J_rCUTION ACCURACY GI_ITD(ll[NNINATZON ACCURACY

HT 4043.0 II _/_.9 IGI 138.5 ST 8144.11 Ill.I I$ 714.8

11111' -.S_J_J_I r -.IMll NTIF .93•8 CRT -.9507 CII9 .I_M7 CST -.D773

4113.911_1 .1047 R13 o.9381 LIA 8334.• NDA ••7.0 $8A 3.9

IM;1 401|.1 _ 4_o3 THA l?O.9? EL1 1285.8 ELE II?,l ALF 114.37
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE SIP 30 1970 FLIGHT TI_[ 148,00 ARRIVAL DATE FEB 19 1971

HELIO(ENTRIC CONIC

RL 149.81 LAL .00

RP 109.07 LAP Z,45

RC 133.T40 GL -37.$4

PLAMETOCENTRIC CONIC

¢3 tl.17S V_L 4.656

LNCH AZNTH LN(H TIME

39.30 3 10 35

140.70 1l 19

39.30 3 10 35

140.T0 12 19 H

39.30 3 10 35

140.70 lZ 19 n

DISTANCE 480.48§

LOt. Q.4Z VL Z7.043 GAL -5.73 AZL 91.08 lick ZO4,Ol 3NA

LOP 810.32 VP 37.129 GAP 7.50 AZP 84,49 TAL 804,19 TAP

GP 45.3Z ZAL 118.84 ZAP 130.68 ET8 §S.8i ZAIE 118.15 ETE

127,59 ECC .20007 INC 6.0231 Vl Z9.741

48,20 RCA IOZ.DG APO 153.11 V2 35.087

149,39 ZAC 144.46 ETC 851.89 CLP-157.98

DLA -51.11 RAL 224.3§ RAD Q567.9 VtL 11.961 PTH 8,13 VHP 7.173 DPA ZR.ZO

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

1781.87 35.05 4£.93 lOa.Z5 137.07 3 39 17 1181.9

3389.50 35.06 250.03 104.24 137.0Q 13 49 15 4789.5

1721.87 35.05 4Z.93 10Q,83 137.07 3 39 17 1121.9

5389.50 35.01 850.03 108.84 137.08 13 49 15 4789.5

1721.87 35.05 42.93 10Q.23 157.07 3 39 17 1121.9

5389.50 35.06 850.03 104.24 137.04 13 49 IS 4789.5

DIFFERENTIAL CCIIRECTIONS

TD(-1.9104 TRA-I.DII7 TC3-Z.8919 BAU .8783

RD( .4711 IRA .0158 RC3 .4861 FAU .04093

FOr r -.R748 FRA -.1577 FC3-1.8349 BRP 12737

BO( 1.9781 BRA 1.0169 BC3 3.0310 FSP -522

RAP 844.32 ECC 1.3567

INJ 2 LAT INJ 2 LONG

40.70 34.16

40.71 243.27

40.70 36.16

40.71 843.27

40.70 36.16

40.71 243.27

ORBIT DETERMINATION ACCURACY

ST 2094.9 SR 580.0 $S STO.8

CRT -.8524 _S .�lGT C$T -.9735

LSA 2264.5 MSA 218.8 $SA 7.Z

EL1 L_187.0 EL2 171.0 ALF 165.13

MID-C(XmR( EXECUTION ACCURACY

_T 4082.8 8641 7_.3 865 183.9

RflT -.1_80 RN r -.9488 RTF .9225

$GO 4155.3 R23 .3177 R15 -.9273

SG1 413§.0 86_ 410.4 THA 171.46

LAUNCH DATE S(P 30 1970 FLIGHT TIME 144.00 ARRIVAL DATE FEB 21 1971

H_L|O(ENTRIC CCNIC

RL 149.81 LAL .0(3

RP 108.11 LAP 2.31

RC 133.957 GL -33.27

PLAMETOCENTR|C CONIC

(3 18.678 VI4L 4.522

LNCH AZMTH L34CH TINE

43.38 3 41 39

136.IE "IE 27 11

43.38 $ 41 39

131.8Z It E7 11

43.31 3 41 39

136.92 18 87 11

DISTANCE 428._49

LOL 1.42 VL _.988 GAL -5.42 AZL 95.06 HCA 207o20 SNA 127,21 ECC .20059

LOP 813.53 VP 37.578 GAP 7.73 AZP 85.49 TAL 202.88 TAP 49.85 RCA 101.89

GP 41.17 ZAL 118.35 ZAP 154.45 IT8 34.75 ZA( lZ0.21 ETE 151.31 ZAC 140.87

DLA -52.80 RAL 29.22 RAO 8587.8 VtL 11.83_ PTH 2.10 VHp 6.885 DPA 21.64

L-I TIME INJ LAT INJ LONG INJ RT AK INJ AZMTH INJ TIN( PO CST TIN

1111.45 35.011 _.13 t0¢i.89 152.57 4 9 21 1081.5

5379.01 35.10 848.89 t07.00 132.58 13 58 50 4779.0

1¢!411.45 35.08 _1,15 10¢1.99 132.37 4 9 21 2061.5

5578.01 33.10 248.99 107.00 152.58 13 58 50 4779.0

1881.4§ 35.08 38.15 11341.119 13Z.57 4 9 21 1061.5

5378.01 35.10 248.89 107.00 132.38 13 56 SO 4779,0

INC 5.0989 Vl LP9.741

APO 152.72 V2 35.054

ETC 253.45 CLP-158.44

DIFFERENTIAl. COm_CTIONI

T_-1.481D 111A -.1378 TC3-3.83£7 BALI .9171

RDE .4134 ItRA .0038 RC3 .5403 FAU .04364

FOE -.8047 lIRA -.1012 FC5-2.01_5 BlIP 13485

1.5371 NA .957R 8C3 3.8727 FSP -588

MID-COURSE EXECUTION ACCURACT

8GT 483_.0 _ 7_D.1 _;3 179.0

RRT -.23_ RRF -._58 RTF .2215

8_B 4191.4 Rt5 .3051 R13 -.9255

SG1 4278.8 862 587.8 THA 171.61

RAP 844.99 ECC 1.3074

INJ 2 LAT [NJ Z LONG

40.23 _8.83

40.25 241.56

40.23 28.93

40.25 _41.$6

40.23 _8.83

40.25 E41.56

ORBIT DETERMINATION ACCURACY

ST Z040.1M 548.£ 89 839.5

CRT -.95§5 CR$ o9881 CST -.9709

LSA 2215.1 MSA 207.0 SRA 9.0

ELI ElZ8.O EL_ 157.1 ALF 165,66

LAUt_H DATE 8EP 30 1970 FLIGHT TIRE 149.00 ARRIVAL DATE FE9 23 1971

HELIOCENTRIC COMIC

RL 1At.it LAL .00

RP 108.1§ LAP 2.17

RC 138.106 &L -28._

PLANETC_ENTRIC CONIC

C_ 18,539 VHL 4.0_9

LMCH AZMTH LNCH TIN_

47.18 4 11 43

13t.lt It 33 3t

4T.18 4 11 43

13t.lt It 35 341

47.18 4 11 43

13t.it It 33

DIFFERENTIAL C_RECTION8

TDE-I.348t TRA -.8543

ROE -3885 ItRA -.D137

FD( -.7103 F_A -.O_S

80E 1.31)41 BRA .8349

DISTANCE 452.208

LOt. 9.42 VL 26.931 6AL -5.10 AZL 94,28 HCA 210.38 3NA 129.63 ECC

LOP 219.74 VP 37.523 6AP 7,97 AZP _1.30 TAL 20t.ll TAP 51.50 RCA

GP 37.57 ZAL 117.81 ZAP 137,77 2T8 53.84 ZME 121.81 ETE 155.25 ZAC

.201E3 INC 4.2910 Vl 29.741

101.31 APQ 1§Z.$8 V2 35.041

137.74 ETC E55.08 CLP-159.10

DLA -4i. TI RAL 253.79 RAD 6587.7 _[L 11.745 PTH 2.07 VHP 6.703 DPA 17.82 RAP |4|.8| £¢¢ 1.2725

L-I TIME [NJ LAT [NJ L_RG |NJ RT ASC |NJ AZNTH |NJ TIN( PO CST TEN INJ E LAT INJ E LONG

1101.23 _.83

5378.|| _,ll

1101.23 34.85

$378.25 34.1M

1101.23 _4.85

_378.25 34.84

TC3-4.2189 8AU .9418

RC3 .5814 FAU .04459

FC3-E.$315 85P 13897

8C3 4.2_4| FSP -608

29.90 108.04 128.30 4 38 29 1008.2 39.32 22.21

248.34 108.08 129.29 14 3 14 4778.Z 39.34 240.84

L_9.90 108,04 128.50 4 38 29 100_.2 39.32 _2.21

248.34 108.D_ 12R.29 14 3 14 4778.2 39.34 840.84

29.10 101.04 128_30 4 38 29 1004.2 39.5Z _.21

248.34 108.0_ 128.29 14 3 14 4778.2 39.34 _40.64

NID-C.(XJ_8_ £XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

• ;T 4322.2 8441 885.7 SG5 185.4 ST 1975.3 SR 510.7 88 580.3

RAT -.8_7t RRF -.9352 RTF .9187 CRT -.9557 CR$ .9990 CST -.9652

S_ 4378.3 RL_3 .L_4 R13 -.9L_01 LSA 2111.7 NRA 199.7 83A 11.0

_1 4310.4 8G_ 371.8 11'14 172.33 ELI ZD35.O EL_ 148.0 ALF 111_.05

LAUNCH DATE 8EP 30 1970 FLIGHT TIME 148.00 ARRIVAL DATE FEB 25 1971

141EL IOCENTII I C CONIC

RL 141.8| LAL .00

RP 1011.111 LAP 2.01_

RC 14D._14 GL -28.14

PLAM[TOCENTR IC CECIl C

C3 15.00_ '#141. 3.873

LN_H AZMTH LNCH TIN(

50.77 4 41 20

1_9.E3 12 311 Se

50.77 4 41 Wl

1£9.23 1£ 51 5t

50.77 4 41 I0

1_.83 12 38 9¢1

DISTANCE 438.052

LOL 8.42 VL _,874 GAL -4.77 AZL 93.65 HCA 213.57 SNA

LOP !18.94 VII 37.489 GAP 8.20 AZP 84.85 TAt. 199,55 TAP

GP 34.45 ZAL 116.70 ZAP 140.74 IT8 53.07 Z_E 123,05 ETE

1_.48 ECC

55.12 RCA

155.0_ ZAC

._01_ IN(: 5.8535 Vl L_.741

100.9£ APO 152.01 V2 35.028

135.0E [TC 256.36 CLP-159.68

8.594 DPA 14.09 RAP P.48.99 ECC 1.8489

TIN( PO CST TIM INJ 2 LAT INJ _ I.._q4G

7 14 934.2 38.15 19.16

8 41 47R5.8 58.18 840.44

7 14 954.2 38.15 16.16

8 41 4783.9 38.18 240.44

7 14 954.2 38.15 16.16

8 41 4785.8 58,18 £40.44

ORllIT O[TL_M[NATION ACCURACY

ST 1874.8 SR 479.9 SS 521.1

CRT -.95_4 CRS ._3 C3T -.9573

L3A 1_54.8 MSA 193.0 $8A 13.5

EL1 1930.5 EL2 138.1 ALF 166.17

DLA -47.01RkL _38.17 RAID 8587.6 _L 11.878 PTH _.05 VHP

L-I TIN( INJ LAT INJ L_; ZNJ RT A�C INJ AZMTH INJ

1534.1_ 3_.88 _4.10 109.45 124.80 5

9_19.83 35.87 2AI.M 109.44 124.79 14

1534._ 33.811 _.10 109.49 124.80 5

S31S.83 33.87 /_8.38 109.46 184.79 14

1534._ 33.M 24.10 10_.45 124.80 5

5585.83 33.87 248.34 109.48 124.79 t4

DIFFERENTIAL CCBI_CT|_

TO(-I.II_I TRA -.'_m7 TC5-4.7774 BAU .9950

RDE .31MO iIA -.0185 RC3 .5710 FAU .04487

FD( -.ill5 FRA .0528 FCS-l.SlN Blle 13970

BO( l.ll_O lIRA .71_)3 BC$ 4.8115 FAP -684

RIO-COU_ EXECUTION ACCURACY

8GT 4,1,11.8 I_1 i55.t _;_ 1_0.8

RAT -*_25 RRF -._10 RTF .91_4

4481.2 RL_ .1_07 R15 -.9183

SGI 4448.8 Sl;2 380.2 THA 172.91
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

|.MONTH DATE 8EP 30 1970 FLIGHT TIN( 150.00 ARRIVAL DATE FEB 1'7 1971

HELIOCENTRIC CONIC D|8TANT( 445.805

RL 149.08 LAL .00 LOt- 6.42 VL 28.817 GAL -4.44 AZL 93.12 HNEA 218.78 SNA 1_.10 ECC .20289 INK: 3.1151

RP 108.25 LAP 1.88 LOI s 223.14 VP 37.417 GAP 8.43 AZP 87.50 TAL 187.87 TAP 54.74 RCA 100.51 APO 151.88

tic 14R.5S2 GL -_.99 GP 31.73 ZAL 115.11 ZAP 145.38 (T8 52.45 ZA( 124.01 [T( 158.78 ZAC 13E.85 ETC E57.47
PLAN[TOC[NTR I C CONIC

C3 13.838 VHL 3.720 DLA -44.44 RAL 242.44 RAD 8587.5 VEL 11.829 PTH 2.04 VI4P 6.541 DPA 10.88 RAP 248.28

Vl 29.741

VE 35.014

CLP-1GO.71

TD(-1.1102 TRA -.81T9 TC3-5,_096 BAU .9873

RD[ .8949 RIA -.0414 RC3 .5721 FAU .04482

FOE -.S831 FWA .127_ FC3-2.7811 B_P 14283

BO_ 1.1487 BRA .8193 BC3 5.3364 FSP -635

ECC 1.E279

LNTH AZNTH LNTH TIH[ L-| T|N( INJ LAT INJ LONG INJ RT ASC ;NJ AZNTH INJ T|N( PO CST TIM INJ Z LAT lNJ E LONG

$4.80 5 11 0 1503.78 32.87 18.82 111.19 121.78 5 38 4 803.8 34.80 10.34

185.80 18 43 18 8400.32 31.88 248.97 111.20 121.78 14 13 18 4800.3 38.81 840.OR

54.80 5 11 O 1303.78 32.87 18.82 111.19 121.78 5 38 4 903.9 38.80 10.54

185.80 18 43 18 5400.32 32.69 248.97 111._D 121.78 14 13 16 4800.3 38.81 840.89
54.80 5 11 O 1503.78 32.87 18._ 111.19 121.78 5 36 4 903.8 38.80 10.34

185.80 18 43 18 5400.32 32.89 248.97 111.20 121.76 14 13 18 4800.3 3t.Rl 240.49

DIFFERENTIAL CaRm[CTIOI_S NID-COUN&[ EX[CUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

SGT 4503.9 M41 688.9 888 194.0 ST 1780.0 Sit 45S.2 88 4190.8
RRT -.8ZS4 RRF -.903S RTF .9112 CRT -.9571 CRS .9979 CRT -.9489

SG9 4S47.3 m .L_IO0 R13 -.8136 LSA 1844.0 1484 188.7 88A 18.4

881 4533.9 I_ 352.7 THA 173.38 ELI 1813.5 EL2 118.8 ALF 184.01

LAUNCH DATE SlEP 30 1970 FL|GHT T|ME 188.00 ARRIVAL DATE MAR 1 1971

t4[LIOCENTRIC CGNIC DISTANCE 448,708

RL 149.81 LAL .DO LOL 8.41 VL 28.781 GAL -4.09 AZL _.85 HCA 219.85 SNA

RP 101.27 LAP 1.70 LOP IL_i.34 VP 37.344 GAP 8.67 AZP 87.97 TAL 196.38 TAP

RC 144.730 84. -20.08 GP 29.37 ZAL 115.11 ZAP 148.77 ETS 5|.9T ZN[ 124.77 ETE
PLAN[TOC[NTltlC CONIC

C3 18.840 VI4L 3.1KX) DLA -42.03 RAL 248.83 RAD 8887.5 VI[L 11,581 PTH 2.03 V14P 6,588 DPA 8.18 RAP 14R.ER ECC 1.2138

LNCH AZNTH LNCH TIN| L-I TIN| |NJ LAT |NJ LONG [NJ RT ARC |NJ AZNTH INJ TIM( PO CST TIN |NJ 8 LAT |NJ I LGNG

57.55 5 41 11 1483.37 31.75 13.34 t13.87 119.14 8 5 25 853.4 35.38 3.18

1L_.47 12 48 30 $4L_.21 31.78 250.14 113.88 119.13 14 18 53 4888.2 35.37 241.99
57.53 5 41 11 1453.37 31.75 13.34 113.27 119.14 8 5 25 853.4 35.38 5.18

188.47 12 48 30 541_.£1 31.78 250.14 113.28 119.13 14 16 53 4882.2 35.37 _41.8t

57.55 5 41 11 1495.37 31.7S 13.34 113.£7 11R.14 6 5 25 853.4 35.56 5.18

1L_JL47 18 44 80 54_.21 31.78 850.14 113.88 119.13 14 18 53 498_.E 35.37 141._R

DIF_ENTIAt. CORR(CTIN N]D-COURK EXECUTION ACCURACY ORBIT D(T(RI4|NATION ACCURACY

TD(-1.0014 TL4 *.5014 TC3-5.7983 BAU 1.0084 SGT 4S98.1 SCAt 804.9 883 19S.7 ST 183D.RM 435.7 S8 400.9

RD( .2788 RRA -.OS3S RC3 .$471 FALl .04392 RRT -.8194 RRF -.8830 RTF .909? CRT -.9108 CR8 .9918 CST -.9£88

_D( -.4378 FRA .1901 FC3-2.9341 9SP 14556 SGB 4838.0 RE3 .2343 R13 -.9117 LSA 17E5.5 NSA 180.8 SSA 20.0

B_[ 1.0378 BRA .5043 BC3 5.8800 FSP -641 SGI 4818.8 _ 348.1 THA 173.81 EL1 1684.0 EL8 117.4 ALF 185.34

125.74 ECC .20392 IN(: 2.6918 Vl L_9.741

58.33 RCA 100.10 APO 151.38 V2 33.001

158.32 ZAC 130.59 ETC 158.42 CLP-181.57

LAUNCH DATE SEP $0 1970 FLIGHT TIN( 154.00 ARRIVAL DATE MAR 3 1971

H_LIOCENTRIC CONIC

RL 149.82 LAL .00

RP 108.31 LAP 1.54

_C 14R.998 GL -17.33

PLAN[TOCENTRIC CONIC

C3 1R.89R VHL 3.507

LNTH AZNTH LNTH TIN(

eo.95 8 12 I_

119.13 18 48 E4

eO.I5 6 12 I_

219.15 12 48 24

60.83 8 11 22

111.15 $2 48 24

_IFFERENTIAL CCR_ECTIONS

TO( -.9RS4 TRA -.3704 TC3-8;1309 BALI 1.0Z88

ROE .E389 RRA -.0141RC3 .5377 FAU .04Z91

FDE -.3547 FRA .8878 FC3-3.0204 BSP 14852

80( .8318 BRA .3840 BC3 8.2558 FSP -643

DISTANCE 455.513

LOt. 6.42 VL 26.705 GAL -3.73 AZL 9_.E5 HCA 223.14 SNA 125.38 ECC .20509 INC Z.E488 Vl 89.741

LOP EE8.54 VP 37.31E GAP 9.81 AZP 811.38 TAL 104.78 TAP 57.92 RCA 98.47 AlSO 151.10 VE _4.Dlt

GP 27.30 ZAL 110.77 ZAP 147.92 ET8 51.6E ZA( 125.36 ETE 158.72 ZAC 128.80 ETC 259.27 CLP-182.43

DLA -38.75 RAL 250.77 RAD 8587.5 V[L 11.582 PTH 2.02 VHP 8.540 DPA 5.72 RAP 251.25 ECC 1.2014

L-i TIN| iNJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ T|N( PO CST TIN INJ E LAT INJ 2 LONG

1401.41 30.51 8.11 115.64 118.82 6 35 43 801.4 33.84 35R.93

5451.78 50.52 251.81 115.14 116.81 14 19 15 4851.8 33.85 £43.73

1401.41 30.51 8.11 115.64 116.82 8 35 43 601.4 33.84 33t.13

5451.78 _0.52 251.91 115.64 118.81 14 19 15 4851.8 33.85 243.73

1401.41 30.51 8.11 115.M 118.82 8 35 43 801.4 33.84 388._3

5451.70 30.52 251.91 115.84 118.81 14 19 15 4851.8 33.85 243.73

NID-COURR[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4878.3 SCAt _88.5 $83 194.0 ST 1498.5 SR 480.3 88 343.1

RRT -.8033 RRF -.8401 RTF .908_ CRT -.9_45 CR8 .RTR3 CRT -.9012

SGB 4715.8 R83 .8114 RI3 -.9105 LSA 1574.9 N_A 174.7 8SA 24.4

SG1 4708.3 SG8 348.7 THA 174.Z0 EL1 1543.0 EL2 107.1 ALF 1_4.8R

LAUNCH DATE SEP 30 1970 FLIGHT TIN( 159.00 ARRIVAL DATE MAR 5 1971

HEL IOCENTRI( CONIC

RL 14R. 81 LAL .00

RP 108.35 LAp 1.36

_C 149,057 GL -14.77

PLAN[TQC[NTR I C CONIC

C3 11.813 VHL 5.437

LNTN AZNTH LNCH TIN|

84.21 8 45 8

,_15.79 12 48

84.21 8 49 8

113.79 12 44 _8
e,4.21 6 45 8

115.79 12 441 I_

D]8T/d_E411.305

LOL 8.48 VL 94.850 GAL -3.37 AZL 91.89 i4_A 288.33 814A 188.04 ECC .L_442 INC 1.8170 Vl 19.741

LOP 238.73 VP 37.L_0 GAP 9.14 AZP 88.70 TAL 193.16 TAP 59.49 RCA 99.83 APO 150.89 Vl 34.975

GP 25.48 ZAL 108.1E ZAP 149.85 ETS 51.48 ZN[ 125.82 [TE 180.98 ZAC 18T.23 ETC L_IO_D_ CLP-183.33

DLA -$7.$8 RN. 294._ RAO 8897.5 V[L 11.541 PTH 8.01 VHP 8.577 DPA 3.53 RAP 858._

L-I TIN| |NJ tAT |NJ LONG INJ RT A$C |NJ AZMI"H INJ TIN| PO CET TIN INJ 8 LAT
1348.94 L_3.19 _.T7 118.28 114.77 7 ? 38 745.9 38.87

5,490._1 L_I.IO 254.37 118.88 t14.79 14 19 88 481K).3 31.89

1345.94 _11.19 _.77 118.89 114.77 7 7 38 745.9 38.87

8480.88 L_.80 8_1.3T 118.88 114.71 14 19 $8 48JO.8 38.88

1845.94 _1t.19 8.77 _II.IP31 114.77 7 7 38 748.9 3£.£7

841K).88 _P.L_D 254.37 118,88 114.79 14 19 58 481)0.3 38.£8
DIFFII_NTIAL CONItECTi(N_,

TO( -._8tl 11U -.fJIt T¢3-8.110| BAll S.OITI
• 0[ .£4_ _RA -.0749 RC3 .5490 FAU .041_4

FDE -.8758 IrRA .3348 FC3-3.0i18 BlIP 1S183

BO( .1251 BI_A .ESli BC3 8.8830 FSP -_40

_ID-COURS[ EXECUTION ACCURACY

8GT 4YSt.S MR ST_.I 883 195.8

_RT *.7_ RRF -.839t RTF .SPOILS

8_dS 471kl.O _ .1947 R13 -._O_8

SGI 4781.1 SG_ 351.1 THA 174.54

ECC 1.1944

INJ 8

884.59

1441.19
394.59

244.19

384.59

_lll.lR

ORBIT DI[TIEIOIINATION ACCURACY
ST 1338.8 M 407.8 88 289.8

CRT -,RTO0 CR8 ,IMlll (IT -.8880

LiA 1412.9 14_A 189.2 8IA 30.1
EL1 1389.9 EL2 95.0 ALF 183.38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE 6(P 30 1970 FLIGHT TIlE 158.00 ARRIVAL DATE MAR ? 1971

HELIOCENTRIC CONIC

RL 149.lE LAL .OO

RP 109.39 LAP 1.19

RC 1Sl.lOS GL -12.3l

PLANETOC(NTR I C CONIC

C3 11.478 VI4L 3.398

LN(H AZRTH LNCH T|ME

67.73 7 20 19

118.27 12 49 57

97.73 7 tO 12

11E.E7 12 45 57

97.73 7 _ lZ

119.27 12 49 $7

DIFFERENTIAL CCRRECTIONS

TOE -.RRZ5 'IRA -.1107 TC3-L�256 BAU 1.0QS8

ROE .t331 RRA -.0855 RC5 .$297 FAD .D40Zl

FD( -JOlt FRA .3972 FC3-3.0328 BSP 15392

BIDE .7£12 BRA _1398 BC3 S.9459 FSP -636

DISTANCE 467.092

LOt. S.4Z VL 29.595 GAL -2.99 AZL 91.50 HCA 229.51 SMA

LOP 235.92 VP 37.209 GAP g.s8 AZP 88.96 TAL 191.53 TAP

GP 23.49 ZAL 1DS.24 ZAP 151.63 ETS 51.55 ZAE 129.19 ETE

124.69 ECC .2079D ]NC 1.5641 Vl 29.741

61.04 RCA 98.77 APO 150.92 V2 34.962

192.10 ZAC 125.85 ETC 290.90 CLP-164.21

DLA -$S.49 RAL 258.97 RAD 8567.4 V(L 11.527 PTH 2.01 VHP 6.634 DPA 1.56 RAP 254.69 ECC 1.1889

L-| T|M( |NJ LAT INJ LONG |NJ RT ASC |NJ AZNTH |NJ TIN( PO C$T TIM INJ 2 LAT INJ 2 LONG

1284.24 27.81 357.11 121.15 112.99 7 41 36 684.2 30.69 348.96

5559.93 27.82 257.67 121.16 112,92 14 18 17 4939.9 30.67 249.52

1284.24 27.81 357.11 121.15 112.93 7 41 36 984.2 30.66 348.96

5889.93 27.82 287.07 121.18 112.92 14 18 17 4939.9 30.67 249.52

128,1.24 27.81 357.11 121.15 112.93 7 41 36 684.2 30.99 348.96

5559.93 27.82 257.87 121.16 112.92 14 18 17 4939.9 30.97 249.52

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4838.0 _ $81.8 $03 193.6 ST 1194.9 SIR 397.9 36 244.2

RRT -.7722 RRF -.6090 RTF .9069 CRT -.9770 CRS .6752 CST -.7770

Sr_ 4870.5 R2S .1831 R13 -.9096 LSA 1243.6 NSA 164.5 SSA 37.3

SGI &337.S SG2 355.5 THA 174.85 ELI 1228.3 EL2 60.4 ALF 161.46

LAUN(H DATE $EP 30 1970 FLIGHT TIM( 100.00 ARRIVAL DATE MAR 9 1971

HELIOCENTRIC CONIC

RL 149.82 LAL .00

RP 101.43 LAP 1.01

RC 133._13 GL -10.08

PLAN[TOCENTRIC CONIC

C3 11.273 V14L 3.358

LNCH AZNTH LNCH TIN(

71.55 7 38 37

100.47 12 30 32

71.55 7 58 57

101.47 12 3R 32

110.00 11 52 38

110.00 13 44 41

DISTANCE 472.843

LOL 6.42 VL 26.541 GAL -2.60 AZL 91.27 HCA 232.70 SNA 124.35 ECC .20954 IN(:

LOP 239.11 VP 37.138 GAP 9.85 AZP 89.23 TAL 189.88 TAP 62.58 RCA 98.30 APO

GP 22.46 ZAL 102.14 ZAP 153.25 (TS 51.43 ZAE 126.49 £TE 183.11 ZAC 124.64 ETC

1.2707 VI 29.741

150.41 V2 34.949

261.52 CLP-165.08

DLA -33.38 RAL 263.02 RAiD 8387.4 V[L 11.318 PTH 2.01 VHP 8.708 DPA -.20 RAP 259.55 ECC 1.1856

L-I 7114E INJ LAT INJ L_ INJ RT ARC INJ AZRTH INJ TIN( PO CST TIN 1NJ 2 LAT INJ 2 LONG

1£11.91 28.38 330.78 1_11.24 111.27 8 19 9 611.9 29.01 342.67

31104.87 28.37 29£.10 124.23 111.25 14 12 56 3004.9 29.02 253.99

1_11.91 28.36 330.78 124.24 111.27 8 19 9 611.9 29.01 342.67

5104.87 28.37 282.10 124.2§ 111.25 14 lZ 56 3004.9 29.02 253.99

3747.9£ 22.13 271.11 122.19 116.73 13 28 46 5147.6 25.55 263.61

340§.Z0 30.74 248.26 123.91 105.75 15 14 46 4805.2 32.59 239.53

ORBIT DETERMINATION ACCURACY

ST 969.2 SR 369.7 SS 211.2

CRT -.9844 CRS .7317 CST -.6521

LSA 1070.7 MSA 162.7 SSA 46.1

EL1 1061.2 EL2 63.8 ALF 158.72

DIFFERENTIAL COIIfl(CTION$

TO( -.|7_1 TIIA .0338 TC5-7.1708 BAU 1.0837

RD[ .££97 RItA -.01_8 RC5 .3181 FAU .D3889

FOE -.1322 IrRA .4387 FC3-£.9710 BSP 13888

BOE .9192 liRA .1019 BC3 7.1891 FSP -631

NID-COURIM[ EXECUTION ACCURACY

SGT 4914.3 8GR 532.6 SG3 191.3

RRT -.7547 RRF -.782'_ RTF .9092

4943.S R23 .1407 R13 -.9101

991 4932.3 SGZ 361.3 THA 175.12

LAUNCH DATE SEP 30 1970 FLIGHT TIME 162.00 ARRIVAL DATE MAR 11 1971

HELIO(ENTRIC CONIC

RL 149.82 LAL .DO

tip 108.47 LAP .93

RC lS$.470 GL -7.95

PLAN[TOCENTR I C CONIC

C3 11.111t VHL 3.348

LNCH AZNTH LNCH TINS

73.92 9 44 0

104.09 12 28 L_I

75.92 9 44 0

104.08 12 28 29

110.00 11 20 24

110.00 14 49 19

DIFFERENT|AL CONRECTION$

TD( -.4§71 TRA .16tl TC$-7.5226 BAU 1.0985

ROE .2197 RRA -.1072 RC3 .4920 FAU .03893

FD( -.0140 FRA .5195 FCS-LRS70 BSP 15834

BID( .3072 BRA .2160 BC3 7.3391FSP -617

DISTANCE 478.587

LOt. 9.42 VL 29.467 GAL o2.19 AZL 91.00 HCA 235.86 SHA 124.02 ECC .21137 INC 1.0012 Vl 29.741

LOP 242.30 VP 37.107 GAP 9.88 kZP 89.44 TAL 198.23 TAP 64.11 RCA 97.81APO 150.24 V2 3A.937

GP 21.20 ZAL 98.69 ZkP 154.74 ETS 51.89 ZAE 126.73 ST( 164.01 ZAC 123.55 (TC 262.21 CLP-166.94

DLA -$1.59 RAL 267.03 RAD 6367.4 VEL 11.314 PTH 2.01VHP 6.792 DPA -1.78 RAP 256.49 ECC 1.1843

L-I T|M( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

1120.05 24.96 343.15 127_52 109.73 9 2 41 520.1 27.33 335.09

$899.81 24.88 289.27 127.52 109.74 14 1 22 5093.8 27.34 260.21

11_0.03 24.88 543.15 127.32 109.76 9 2 41 520.1 27.33 355.09

5893.81 24.88 288.27 127.52 109.74 14 1 22 5093.8 27.34 260.21

811.99 17.21 302.27 123.72 120.00 11 30 36 12.0 21.07 295.26

3249.96 35.04 254.75 129.93 99.31 16 16 45 4649.9 33.97 227.63

N|D-COURS( EX(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4977.0 8DR 544.2 SG3 188.1 ST 804.6 SR 381.9 66 196.2

RRT -.7549 RRF -.7340 flTF .9090 CRT -.9873 CRS .4644 CST -.4822

$90 3008.8 R23 .1217 R13 -.9097 LSA 694.2 M6A 170.8 3SA 54.9

681 4993.1 $82 388.1 THA 175.38 EL1 868.9 EL2 55.0 ALF 154.79

LAUNCH DATE _[P 30 1970 FLIGHT TINE 164.00 ARRIVAL DATE MAR 13 1971

HELIOCENTRIC r_IC

RL 149.02 LAL .00

RP 1011.51 LAP .il4

RC 167.307 GL -S.04

PLAN[TOCENTR|C CON|C

C6 11.256 VttL 3.352

LNCH AZMTH LNCH TIM(

61.14 9 43 51

99.16 I1 3l 13

100.00 11 23 42

100.00 12 39 3

110.00 11 4 $4

110.00 15 _HI Im

DISTANCE 484.314

LOL 6.42 VL H.433 GAL -1.77 AZL 90.73 14(::A 239.06 SMA 123.69 ECC .21338 IN(: .7515 Vl 29.741

LOP 243.49 VP 57.039 GAP 10.15 AZP 99.91 TAL 188.57 TAP 65.63 RCA 97.30 APO 150.09 VZ 34.925

GP 20.08 ZAL 93.33 ZAP 138.11 ETS 52.03 ZAE 126.94 ETE 164.61 ZAC 122.58 ETC 262.89 CLP-196.79

DLA -L_9.SR Rkl. 270.13 R_ 9597.4 V(L 11.519 PTH 2.01 VHP 9.990 DPA -3.20 RAP 260.50 ECC 1.1849

L-| TIN( |NJ LAT |NJ LONG INJ RT ASC INJ AZNTH |NJ T|N( PO C3T T|M INJ 2 LAT INJ 2 LONG

INN).TO 23.53 331.18 150.95 108.37 10 0 11 380.7 25.62 324.19

3034.91 23.34 278.20 130.93 102.39 13 33 28 5234.6 25.63 270.20

150.71 20.13 304.72 111.14 112.57 11 36 33 50.8 23.02 299.11

3939.79 29.92 £R4.1R 132.01 104.13 14 33 3 5039.8 26.30 259.42

716.28 13.37 309.13 129.1S 121.98 11 16 50 116.3 17.66 601.43

3147.01 33.90 22R.93 133.40 94.70 17 2 7 4547.0 34.18 219.61

(SlIBlT DETERMINATION ACCURACY

ST 931.3 SR 373.2 SS 203.4

CRT -.9933 CR3 .1922 CST -.3969

LSA 732.9 14SA 201.0 66A 56.2

EL1 729.7 EL2 64.6 ALF 149.71

DIFFERENTIAL C.CRIt[CTiON9

TD( -.6377 TRA .3139 TC5-7.5R17 BAU 1.1129

• £1tl MA -Jilt RC3 .4992 FAU .03316

F1DE -.0008 FRA .573£ FC3-1.7095 Blip 111015

!101[ .4007 MA .3734 BC3 7.4079 FSlP -_DS

NID-_9( |XECUT|ON ACCURACY

8GT 5057.4 2GR 337.T $93 184.6

RRT -.7151 Rill r -.7281 RTF .9091

S044.0 RL_5 .1031 R15 -.9097

SG1 3032.1 892 3?5.5 THA 175.62
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH DATE &(P 50 1970

I¢ELIOCENTIIC CONIC

NL 140.81 LAL .00

RP 1Ot.54 LAP .41

RC 159.101 GL -4.05
PLANETOCENTRIC CONIC

C_ 11.512 VHL 3.375

LNCH AZNTH LNCH TII4[
90.00 10 4 T

90.00 12 8 99

100.00 10 4G 10
100.00 14 9 37

110.00 10 SS SO

$10.00 11 11 LNI

FLIGHT TIN[ 166.00 ARRIVAL DATE NAR lS 1971

DISTANCE 490.021

LOL 8.42 VL tl,380 GAL -1.34 AZL SO.S2 NC& 242.24 $MA 123.37 ECC .21560 INC .5182 ¥1 tD.741

LOP 148.66 VP 57.009 GAP 10.39 AZP N.TS TAL 184.89 TAP 17.15 RCA 94.77 APO 140.97 V2 34.11_

GP 19.08 ZAL 92.00 ZAP 15?.38 ET$ St.S$ ZAI[ 127.10 ET[ 165.S2 ZAC 111.70 ETC ZG3.SG CLP-1ST.G2

DLA -tT.4t RAt. 174.83 RkD S$67.4 VEL 11.513 PTH 2.01VHP T.OOG DPA -4.46 RAP 262.50 ECC 1.1875

b-| T|NC INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIN INJ 2 bAT INJ 2 LONG
970.01_ 1T.irdl 316.14 132.94 112.49 10 10 17 370.10 tO.$S 321.66

58S1.04 26.00 260.16 135.?0 IOt.M 13 4l 30 52S1.0 2T.54 2T1.T8

634.13 t4.114 317,88 t31.SII 116.18 11 0 4 134.1 18.51 510.T4

$41k2.16 28.1ki tS2.14 1|HI.27 97,65 15 40 99 4662.2 19.7£ 245.42

603.76 10.39 3tt.N IL_1.03 122.75 11 9 13 _Q3.6 14.63 506.41

Si_q.Z6 34.17 2_.48 196.75 gO,6S 17 40 St dl465.9 53.03 215.24

OlFIr[RENT 1At. C_Ut[¢T |Qi_

TO( -.s'157 TItA .S238 TC3-7.3892 BAU 1.12T4
ROE .81_E RR& -.1304 8C$ .4444 FAU .03347

FOE .0573 FRA .6149 FC3-2.$433 _ lU34

DO( .3058 MA .5_ BE3 7.4086 F_ ° *S95

N|O-CQURKEI[CUTION ACCURACY _BIT O(TERNINATION ACCURACY

8£T 9100.5 MdR S_.6 849 180.6 ST 4_.S M _8.6 88 _4.8

-.6Q_lEI _ -,4HItl RTF .6104 CDT -.6516 CR6 -.0573 C$T -.4279

SGB 51_.$ m3 .0_9 R13 -.9109 LSA 601.$ NSA 234.2 SSA SS.S

SGt 5114.0 _ 34_.8 THA 179.89 ELI 597.T EL2 181.0 ALF 144.69

LAUNCH DATE _[P 30 1070 FLIGHT TliC 164.00 ARRIVAL DATE NAN 17 1971

HI[L|OCENTRIC CONIC

RL 146._ LAL .00

RP 106.18 LAP ._7

RC 141.784 GL -Z.30

PLANETO(E_Tf I C CONIC

C5 11 .IHI9 _ 3.41a

LNCH AZNTH t.NCN TIME

90.00 9 51 |S
90.00 13 1£ 11

IO0.O0 10 27 40

100.00 14 50 10

110.00 10 SO 19

110.00 16 $8 J8

DISTANC£ 495.708

L_ 6.42 VL L_.3L_J GAL -.DD A_ 80.30 HCA 24_.42 _HA 1_.0_ 2CC .21803 INC .2979 V1 _.T41

LOP tS1.BA VP N.Nt GAP 10.89 AZP 89.8_ TAL 163.21 TAP M.S3 RCA _H_.25 APO 149.09 V2 34.901

GP 18.16 ZAL 88.36 ZAP tSO.SI| lETS S3.P_4 ZAI[ 127.25 [TE IM.17 2AC IL_.21 ET¢ L_4.22 CLP-168.45

DLA -_S.51 RAL L_r6.88 RAO I_17.4 _L 11.531 PTH £.01 _ 7.121 DPA -5.1K)

L-I TIME INJ LAT INJ L_I4G INJ 2T ADC lNJ AZNTH INJ TIME leo C2T TIN
1139.77 13.06 3_H1.14 1_.4_ 119.33 6 SO 11 13S.6

58_J.L_9 27.64 _.10 1_H_.81 64.33 14 47 6 SO_S.3

91_.14 11.£T $_4.7_ 1_4.46 117.87 10 43 42 353.1

9395.19 _.8_ _4.15 140.01 03._J 16 27 32 4793.2

N.S4 1.4¢1 317.16 111_.20 123.46 11 5 1 _1_.6

41HI41.46 34.12 _17.11 |d_._ 67.77 18 15 31 4384._

D I IrFEN£NTIAL C_H_CTIONJ

TO[ -.0810 T_A .1_78 TC3-7.317_ 8_U 1.1434

ND_ .21L_J NNA -.1416 8C3 .4P.41 FAU .0310J

FD2 .10gO FRA ._L_ FC3'-2.N!;8 08P llS_8

00[ .2321 BRA .T121 K3 T.3t_ F2P -590

RAP _64.71ECC t.ll)L)O

INJ 2 LAT INJ _ LONG

1_.40 33£.O£

28.15 _40.48

14.6_ 317._0

L_.88 £3S.33

11.01 310.74

33.45 807.95

0RBIT DETERN|NATION &CCURAC_

ST 445.9 M _5.4 83 258.4

C8T -.S31HI CR6 -._187 CST -.GGG2

LS4 522.8 NSA 350.6 66_ 50.5

EL1 S09.4 E_2 268.8 ALF 145.13

N|O-COLq_ _CUTION ACCURACY

2GT SIM.O M $N.8 163 177.9

• RT -._41 _ -.6743 IrTF ._1_

IICAI 51114.0 _ .0746 1119 -.6110

241 91_.3 _ _40.t THA 176.02

LAU_C_ DATE $EP 50 1970

)4ELIOCENTRIC CONIC

RL 149.82 LAL .DO

NP 104.41 LAP .08

RC 1G5.045 _b -.68

PLANETO(ENT61¢ CONIC

C5 12.070 _h4L 5.474

LN_H AZNTH LNCH TIN[

tO.O0 S 14 5

9O.0O 15 58 5_

100.00 10 14 $4

100.00 15 59 •

110.00 10 47 t

110.O0 17 25 7

FLIGHT TIM( 170.00 ARRIVAL DATE MAR IR 1671

DISTANCE 501.374
bO_ _.42 VL 2_.27_ GAL -.43 AZL 90.0_ HCA 14_.56 SMA 122.75 (CO .22070 INC .0881 ¥1 19.741

LOP 255.01 VP 5_.615 GAP 10.93 AZP 82.67 TAL 181.52 TAP 70.11 RCA 95.6_ APO 149.84 V2 54._90

_P 17._5 ZAL 69.09 ZAP 156.64 ET6 54.06 ZA( 127.37 ETE 1_4.74 ZkC 120.17 (TC 21_4.68 CLP-1_6.24

DLA -23.63 R&L 232.36 R_D 6S67.S _L 11.932 PTH t.02 VHP 7.2§20PA -6.01 RAP 2_.66 (CC 1.194_

L-I TIN( INJ LAT INJ _ INJ RT A$C INJ A2MTH INJ TIN[ PO CIT TIN |NJ 2 LAT INJ 2 LONG

1255.33 6.57 _4S.INB 1_.49 116.76 9 34 56 153.4 15.09 359,07

5591.91 26.21 261.56 143.59 92,_0 15 32 8 4691.9 28.27 _52.R2

1051._ 6._J 3_.3T 137._9 116.66 10 34 5 451.7 11.88 325.65

52_.61 29.06 237.67 143.M 90.41 17 6 17 4088.0 29.65 Z_J.07

659._ 4._ 311_ 133.57 125._ 11 _ 96 356°0 9.11 514.74

4937.27 33.87 _12.SO 143.45 6S.05 18 4T 14 4957.5 _£.81 205.42

DIFFERENTI&L CORttlECTIOI_

TOE .0415 TRA .81611 TC3-7.1406 BAU 1.1141
ROE .2113 RRA -.1144 RE3 .3943 F&U .0_009

FOE .1416 FNA .7_3 FC3-2.1551 86P 111_4_

.2163 INEA .S014 6C3 7.1519 FSP -572

LAUNCH DATE KP _0 1|70

HELIOCENTRIC CONIC

IlL 146.61 LAL .00 LOL tt.42 VI.

RP 1041.65 LAP -.11 L_P 256.11t VP

Rc 1_5.63£ GL .1_ GP 16.6S Z_L

PLAN[ TOC[NTR I C CONIC

C5 1£.603 VlCL 5.SSO

LN(H AZNTH L.NCH TIN[

90.D0 !) 3 7

• O.DO 14 311 35

100.00 10 9 6
100.00 16 15 15

IIO.DQ 10 45 _4

110.D0 17 55
DIFFERENTIAL C_EI_CT | Oi_

TD_ .1894 1RA 1.0_4 TC3-6.07S7 BAU 1.1501

RID( .2112 RItA -.IIHM 8C3 .3617 FAU .027T$

FD( .2L_8 FNA .7603 FC3-1._0_ 6_P I_9

8_ .2857 BRA 1.1D_4 IiC3 8.88_2 F_P -540

M|O-CQU88( EE[CUT[OH ACCURACT ORBIT OETERNINATION ACCUNACY
$GT 9£13.S 8_R 9_5.2 34;3 172._ 3T 506.8 M $GO.1 SS 297.5

RRT -._5_7 I_F -.6476 RTF .9152 CRT -.0954 ORS -.354_ CST -.8808
5299.6 _ .0_34 613 -.013_ LSA 574.4 i4_A 576.4 $SA 45.5

SG1 5_4.6 S_ $97.0 THA 17S.22 ELI 509.1EL2 556.8 ALF 172.54

FLIGHT TIN[ 172.00 ARRIVAL DATE MAR 21 2971

DISTANCE 507.019
_*L_5 GAL .OS AZL _._ H(A 251.74 SMA 1_.44 [CO .22362 INC .1095 V1 29.741

N.N7 GAP 11.21 AZP 90.03 TAL 179.65 TAP 71.56 8CA 95.06 APO 149.82 v2 54.880

81.61 ZAP 110.68 [T6 5_.11 ZN[ 127.48 [T( 167.21 ZAC 119.50 ETC 265.54 CLP-170.07

DLA -21.61 RAL _S.8_ RAD 6167.5 V_L 11.575 PTH

L-I TIME INJ LAT

13S2.$6 6.48

5511.04 26.31

1136.50 5.17

51_.35 29.61

I_S.O0 2.O3

4889.1_ 53.49

Z.OZ VHP 7.994 DPA -7.51 RAP 269.12 ECC 1.2074

INJ LGNG INJ RT AS( INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

391.64 141.70 117.63 9 _5 39 752.6 10.15 _.66

£59._ 147._9 69.34 16 10 _6 4911.0 ZT.DT 247.05

399.L_J 141.04 116.48 10 _8 7 _39.9 9.06 328.63

Z3£.71 147._4 67.66 17 41 94 49_J.4 _9.17 _25.96

324.EHI 1_.00 124.13 11 2 30 415.6 6.49 316.45
Z0_.93 14_.07 _.73 19 16 54 4285.8 52.15 199.57

NID-COUR_ EXECUTION ACCU8ACY ORBIT DETERt4INATION ACCURACY
8GT 9_d7.7 8_ 916.9 $03 1_8.5 ST _$5.3 SH 352.2 SS 547.8

RRT -,l_O_ W -.ll?i RTF .90H (RT ._2S5 Eft3 -.4499 CST -._$51

SGiS 9273.9 I_l .056t R13 -.SK)89 LSA 752.2 14SA 345.2 5SA 58.0

_01 1217.6 _ 40_.6 THA 176.43 ELI _6.7 EL2 539.6 ALF 6.22
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE SEP 30 1970 FLIGHT TIME 174.00 ARR|VAL DATE MAR Z3 1971

HELIOCENTRIC CONIC

RL 149.82 LAL .00

RP 10i.98 LAP -.29

RC 197.995 ;L 2.18

PLANETOCENTRIC CONIC

C3 13.279 VHL 3.644

LNCH AZNTH L_H TIME

90.00 9 55 39

90.00 15 13 45

100.00 10 4 8

100.00 18 47 59

110.00 10 44 51

1|0.00 19 23 45

DISTANCE S12.831

LOL 8.42 VL 28.174 GAL .55 AZL 99.70 HCA 254.94 SNA IZZ.14 ECC .ZZ681 [NC .3031 Vl 29.741

LOP 261.36 VP $9.921 GAP 11.50 AZP 90.08 TAL 178.13 TAP 73.06 RCA 94.44 APO 149.85 V2 34.849

GP 15.99 ZAL 78.18 ZAP 181.84 ET3 59.30 ZAE 127.57 ETE 167.73 ZAC 119.87 ETC 248.20 CLP-170.84

DLA -20.04 RAL 289,45 RAD 9597.5 VEL 11.8D4 PTH 2.D3 VHP 7,546 DPA -B,SD RAP 271,39 ECC 1,Z185

L-Z TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT |NJ Z LONG

1441.59 3.85 358.64 14§.27 118.10 g 19 40 841.6 7.38 349.95

1444.47 28.19 250.81 110.95 87.21 18 44 29 4844.5 27.50 242.Zl

1220.95 2.44 339.72 144.80 119.80 10 24 28 620.6 6.38 333.16

$140.74 29.S7 22R.37 IS0.85 9S.42 10 13 37 4540.7 28.62 219.69

1092.95 -.54 328.19 142.74 124.18 11 3 4 493.0 3.95 321.98

4841.10 33.06 Z05.11 150.35 80.75 19 44 24 4241.1 31.43 196.Z7

ORBIT DETERHINATION ACCURACY

ST 835.4 SR 350.8 SS 376.8

CRT .3793 CR$ -.4910 CST -.9873

LSA 928,8 MSA $20,6 $$A 32.8

ELI 847.9 EL2 320.0 ALF 10.55

DIFFERENTIAL CORRECTIONS

TDE .321D TRA 1.293t TC3-9.6148 8AU 1.1757

ROE .2154 RflA -.1910 RC3 .3402 FAU .026§9

FOE .2575 FRA .817| FC5-1,7337 BSP 199B4

IO( .5649 liRA 1.3015 BC3 9.6235 FSP -549

NID-C(_JR_[ EXECUTION ACCURACY

S6T 5308.1 $GR 517.7 SG3 16,1.7

RJRT -.$114 RRF -.5987 RTF .9150

SGB 5354.0 RL_ .D434 R13 -.9152

SG1 5518.3 VB2 408.9 THA 176.57

LAUNCH DATE $[P 30 1970 FLIGHT TIME 176.00 ARRIVAL DATE HAR 25 1971

HELIOCENTRIC CONIC

RL 149.82 LAL .00

RP 108.71 LAP -.48

RC 170.O29 GL 3.41

PLAN(TOCENTRIC CONIC

C3 14.101 VHL 3.715

LNCH AZHTH L_H TINE

90.00 i 30 25

90.00 15 45 35

100.00 10 0 47

100.00 17 17 54

110.00 10 45 S

110.00 18 5(I !

DISTANCE 519.218

LOL 9.42 VL L_.124 GAL 1.07 AZL 89.51 HCA 258.11 SMA 121.85 ECC .23029 IN¢: .4901 Vl 29.741

LOP 264.53 VP 54.T79 GAP 11.81 AZP DO.IO TAL 178.42 TAP 74.53 RCA 93.79 APO 149.91 V2 54.859

¢elP 15.39 ZAL 74.83 ZAP 159.53 ET$ 57.69 ZA[ 127.69 ETE 1M.18 ZAC 118.27 ETC 268.86 CLP-171.65

DLA -18.34 RAL _12.79 RAD 8587.8 V[L 11.940 PTH E.04 VHP 7.710 DPA -8.99 RAP 273.69 [CC 1.2321

L-I TXN[ |NJ LAT INJ LONG INJ RT AI_ INJ AZMTH INJ TIN( PO C$T TIN |NJ 2 LAT INJ Z LONG

1323.91 1.00 1.24 149.90 118.30 9 15 49 923.9 4.77 354.59

1381.$7 27.94 248.74 154.63 85.18 17 15 24 4788.6 26.96 238.21

1294.84 -.15 345.91 148.28 119.89 10 22 24 996.8 3.93 337.38

5090.97 L_.P.4 224._ 154.49 83.51 18 42 45 4490.9 28.04 216.10

115R.O0 -3.03 331.59 144.47 194.07 11 4 24 558.0 1.49 325.38

49De.47 32,80 202.19 153.88 79.08 20 10 8 4202.5 30.75 193.46

ORBIT D(TERMINATION ACCURACY

ST 1027.5 SR 347.0 S8 412.0

CRT .4720 CR8 -.5282 CST -.9949

LSA 1119.8 NSA 301.8 SSA 29.1

ELI 1041.7 EL2 $01.9 ALF 9.90

DIFFERENTIAL C.atlECTICN8

TO( .4e80 TRA 1.S104 TC3-8.2772 BAU 1.1882

RD_ .£1WD RRA -.lj43 RC3 .311R FAU .02493

FDE .2993 FRA .8411 FC3-1.S303 BSP 17131

IH)E .5149 MA 1.5_8 9C5 9.2949 FSP -535

HID-COURSE EXECUTION ACCURACY

$GT 5350,7 _ 513.7 8G3 110,5

liNT -.591D lUll r -.5737 RTI r .9165

SGB 5375,3 R23 .059t R13 -.9166

SG1 5359,3 SG2 413.7 THA 176.73

LAUNCH DATE SEP 30 1570 FLIGHT TIME 175.00 ARRIVAL DATE NAR 27 1971

HELIOCENTR|C CONIC

RL 149.99 LAL .DO

RP 104.74 LAP -.64

RC 17|.049 GL 4.52

PLAN(T(XENTRIC CONIC

C3 15.100 VHL 3.8S6

LNCH AZHTH LNCH TIM_

90.00 9 49 47

90.00 19 14 44

100.O0 9 $8 39

lO0.OO 17 45 33

110.00 10 45 57

110.00 19 14 44

DISTANCE 523.772

LOt. 9.42 VL 29.074 GAL 1.81 AZL 89.33 HCA 281.28 SMA 121.58 [CC .23409 INC .$726 Vl 29.741

LOP 287.70 VP 39.732 GAP 12.13 AZP 90.10 TAL 174.78 TAP 78.00 RCA 95.10 APO 150.02 V2 34.850

GP 14.85 ZAL 71,5R ZAP 183.37 ST8 §9,27 ZAE 127.75 ETE 198,54 ZAC 117.71 ETC 297.51 CLP-172,42

DLA -18.71RAL 295.99 RAD 9557.8 V[L 11.883 PTH 2.05 VHP 7.868 DPA -9.58 RAP 276.02 [CC 1.2485

L-I TIME INJ LAT INJ L_NG INJ RT A$C INJ AZNTH )NJ TIN( /sO CST TIN INJ 2 LAT INJ 2 LONG

1601.38 -1.50 5.59 159.85 119.28 9 13 29 1001.4 Z.29 358.93

5541.40 27.62 243.33 159.32 95.50 17 43 45 4741.4 29.43 234.99

1319.48 -2.81 347.90 lSI.OE 119.79 lO 21 29 799.5 1.37 341.37

S048.51 20.89 L_I.tK) 158.14 81.92 19 9 41 4448.5 27.46 213.08

1221.28 -5.45 534.90 150.27 123.80 11 6 19 621.3 -.99 328.68

4769.49 32,14 1tH).73 157.4§ 77.49 20 34 15 4169.5 30.12 191.10

ORBIT DETERMINATION ACCURACY

ST 1183.1 _t 346.6 SS 430.9

CRT .52|7 CR8 -.5490 C$T -.9974

LSA 1272.8 NSA 292.1 SSA 25.1

EL1 1197.B EL2 292,1 ALF 9.24

DIFFERENTIAL CORRECT|CI4$

TO( .599Q TRA 1.7111 TC3-5.9749 BAU 1.2078

RD_ .2291 RR4 -.Z053 RC3 .L_O4 FAU .02400

FDE .5247 FRA .8989 FC5-1.3785 BSP 17902

60( -9315 BRA 1.7234 BC3 5.9819 FSP -552

MID-COURSE EXECUTION ACCURACY

SGT 5409.O 8GIt 511.8 8G3 158.O

RIIT -.5748 IIIRF -.5582 RTF .9217

$453.1 R25 ,0310 R13 -.9219

_1 5417.O $GZ 418.2 THA 179.87

LAUNCH DATE SEP 30 1970 FLIGHT TIN[ 180.00 ARRIVAL DATE MAR 29 1971

N(L IC(ENTRI C CONIC

RL 149.82 LAL .00

RP 108.77 LAP -.$5

RC 174.O40 GL 5.50

PLANETOCIrNTR 1C CONIC

C3 19.279 VHL 4.035

LNCH AZNTH LNCH TINE

90.00 9 44 10

90.00 19 41 35

100.OO 9 57 25

100.00 18 11 11

110.00 10 47 15

110.00 19 57 48

DISTANCE 589.297

LOt. 9.48 VL n.OL_ GAL 2.11 AZL 09.15 _ 264.44 SMA

LOP 270.88 VP 34.1HI9 GAP 18.47 AZP 90.08 TAL 173.01 TAP

GP 14.38 ZAL 98.44 ZAP 11k1.14 [TS 81.07 ZAi[ 127.80 [TE

121.28 ECC .23924 INC .8519 Vl 29.741

77.48 RCA 92.39 APO 150.17 V2 34.841

168.89 ZAC 117.17 ETC 268.17 CLP-173.20

DLA -18.18 RAL L_B.08 RAD 8987.7 V[L 11.733 PTH 2.07 VHP 9.075 DPA -10.09 RAP 278.57 ECC 1.2679

L-I TIME INJ bAT INJ _ INJ RT ASC INJ AZ14TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

1875.ON -3.87 9.SE 158.44 118.07 9 12 14 1075.1 -.09 3.04

53OI.89 27.29 240.47 142.05 89.10 19 9 57 4701.7 25.91 232.07

1499.23 -4.H 351.74 155.84 119,52 10 21 24 839,2 -.99 345.20

5012.79 28.51 919,01 141.88 80.81 19 34 43 4412.8 26.92 210.57

1295.09 -7.79 388.17 154.11 123.40 11 9 41 999.0 -3.31 331.90

4741.75 31.72 197.87 111.07 78.54 _0 59 50 4141.7 29.55 189.14

ORBIT D[T[RNINATION ACCURACY

ST 1395.T SR 340.9 $3 470.4

CRT .5648 CR8 -.5742 CST -.9985

LSA 1485.7 NSA 278.7 SSA 23.7

EL1 1409.4 EL2 276.6 ALF 8.17

DIFFERENTIAL CORRECTIONS

• Till 1114 I.INM9 TC3-5.5_$ BAU 1.LP041

RIDE .2800 RItA -.L_05 RC8 .2373 FAU .08193

FDE .37£5 F'll4 .SMSS FC8-1.11_5 BSP 17572

BO( .7972 MA 1.9912 BC8 5.582S FSP -518

NID-COUIRII[ EXECUTION ACCURACY

8GT $42T.1 _ g08.0 9G3 ISE.1

RRT -.5511 RIIF -.S580 RTF .9203

SGB 5450.8 R28 ._43 R13 -.9210

St,,1 5434.3 $92 480.7 THA 177.04

1914



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE SEP 30 1970 FLIGHT TIN( 182.00

H[LIO((NTRIC COiIlC DISTANCE 534.782

RL 14R.IE LAL .DO LOL G.4Z VL 25.977 GAL 2.79 AZL 88.97 NCA 287.G1 SNA

RP 108.79 LAP -1.03 LOP 274.03 VP 36.147 GAP lZ.92 AZP 10.04 TAL 171.31 TAP

RC 174.055 GL 4.37 GP 13.81 ZAL G5.42 ZAP 194.8G (T$ 65.08 ZA[ 127.88 ETE

PLAN[TOCENTR I C CONIC

¢$ 1T.GI4 VHL 4.205 DLA -15.68 RAL 301.11 RAD S$17.7 VEL 11.792 PTH 2.08 VHP

LNCN AZMTM LNCH TIN( L-I TIN( INJ LAT

IO.O0 8 41 43 1745.72 -9.12

IO.OO 17 6 25 9ZQR.18 29.95

100.00 R SI 52 1501.50 -7.20

100.00 18 34 Sl 49115.11 29.14

110.00 10 48 57 1343._7 -ID.Dl

110.00 19 5t) plD 4719.00 31.35

DIFFERENTIAL CORRECTIONS

TD[ .SETS TRA P.2238 TC5-G.1049 BAU 1.L_DG7

.£514 RRA -.Z_kl3 RC3 .2L_tO FAU .0_7

FD( .41OG FRA .9tlO7 FC3 -.9934 BSP 17579

DOE -R$71 BRA Z.23411 BC3 5.1097 FSP -501

LAUNCH DATE SEP 30 1970

ARRIVAL DATE NAR 31 1971

lZl.DD ECC .Z4ZTG INC 1.0£92 Vl 29.741

78.92 RCA 91.93 APO 150.37 v2 34.455

199.21 ZAC 119.99 ETC 268.68 CLP-173.87

9.277 DPA -10.51 RAP 290.74 ECC 1.2907

INJ LONG INJ RT ASC INJ AZMTH |NJ TIN( PO CDT TIM INJ 2 LAT INJ 2 LONG

13.S5 190.31 117.70 9 11 49 1145.7 -2.37 9.88

239.11 195.79 80.99 18 34 14 4968.7 25.42 288.77

355.48 159.72 119.09 10 21 59 IOQ.5 -3.27 348.90

219.87 14S.52 79.53 19 58 1 4583.1 29.43 208.50

341.40 159.02 122.86 11 11 ZO 743.4 -5.91 335.07

19_.01 114.71 75.92 21 18 1 4119.0 29.08 197.33

NID-COUR_EXI[CUTIGN ACCURACY ORBIT DETERNINATION ACCURACy

SGT 5459.9 SCAI 41H).D _9 149.2 ST 1578.4 8R 337.0 SS 499.5

RRT -.S_llillF -.Silo RTF .9222 CRT .5909 CIIS -.SROI CST -.9089

5478.RRrJ .0419 R13 -.9223 LSA 1987.7 N_A 299.9 SSA 21.8

$81 5461).3 SGZ 4L_.4 THA 177.20 EL1 1591.3 EL£ 299.7 ALF 7.40

FLIGHT TIN[ 184.00 ARRIVAL DATE APR 2 1971

DISTANCE _lD. 21_HELIOCENTRIC CONIC

RL 149.92 LAL .00 LOL 9.42 VL 25.830 GAL 9.98 AZL

RP 104.92 LAP ol.21 LOP 277.20 VP _1.101 GAP 19.L_) AZP

RC 178.051 GL 7.13 CIP 13.50 ZAL 62.94 ZAP 185.52 [T$

PLAN[TOC[NTRIC CONIC

C3 19.279 Wq. 4._HI1 DLA -12.30 RAL 304.72 RAD 9987.9 V[L

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ L_NG

90.00 t 41 49 1113.79 -8._1 17.31

90.00 17 88 25 5141.85 _1.85 239.19

100.00 9 59 51 1371.91 -8.34 359.13

100.00 ll 57 4 4i38.00 27.85 215.13

110.00 10 30 32 140_.41 -12.17 544.81

110.00 ZlD |9 31 4700.97 91.04 ll4.91

DIFFI£R2NTIAL COItR[CTIOI_

IMt.79 NCA 270.77 SHA 120.73 ECC .24770 IN( 1.2057 Vl 88.741

89.98 TAL 169.90 TAP 80.99 RCA 90.82 APO 130.63 V2 54.825

65.39 ZNE 127.91 ETE 199.51 ZAC 119.15 ETC 299.47 CLP-174.73

1.0916 TRA 2.4114 TC9-4.1195 8AU 1.2098

119( .2443 RRA -.2474 RC9 ,_7 FAU .01879

FDE .4447 FRA 1.0993 FC3 -.I,LI9 8811 17144

BD[ 1.1189 MA 2.4117 BC3 4,9_39 F_P -489

11.960 PTH 2.10 VHP 8.495 DPA -10.85 RAP 283.13 ECC 1.3173

INJ RY AIC INJ AZI4TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

184.L_2 117.18 9 12 2 1213.7 04.55 10.79

119.48 80.09 18 58 47 4141.7 25.00 227.91

113.14 118.52 10 23 2 871,9 -5.46 332.49

111.24 78.11 ZD 19 43 4359.0 29.01 204.83

llI.N 122.19 11 14 15 802.4 -7.83 538.20

111.31 74.S0 21 37 52 4101.0 28.95 184.30

ORBIT D[T[RNINATIC_ ACCURACY

9T 1742.8 M 993.9 89 523.4

CRT .609Q CR9 -.9099 CRT -._92

LSA 1931.0 NSA £93.1 89A 20.3

ELI 1754.8 EL2 292.9 ALF 9.91

MID-COURSE [lrrCUTION ACCURACY

8GT $478.88CAI 41_.4 685 144.9

RRT -.5|01 RRF -.4897 RTF .9241

5500.7 R23 .0180 R19 -.9242

_1 54114.4 _ 429.1 THA 177.99

LAUNCH DATE 3EP 30 1970

HELIOCENTRIC C(_IC

RL 149.82 LAL .DO

RP 108.84 LAP -1.38

RC 180.002 GL 7.7D

PLAN[TOCENTRIC CONIC

C3 81.198 VHL 4.599

LNCH AZNTH LNCH TIN(

10.DO 8 41 2M

tO.O0 17 SO 45

100.00 9 57 14

100.00 19 17 37

110.00 10 52 39

lID.DO _0 31 21

FLIGHT TIM( 166.0D

LOt. 9.42 VL

LOP 280.34 VP

GP 13.13 ZAL

DISTANCE 545.915

25.993 GAL 4.03 AZL 111.92 NCA 273.94 9MA

3l. Sll GAP 13._0 AZP 89.91 TAL 197.01 TAP

59.79 ZAP 164.13 ETS 67.82 ZA( 127.69 ETE

ARRIVA_ DATE APR 4 1871

1_0.49 ECC .25309 INC 1.3923 Vl 28.741

61.84 RCA 89.97 APO 150.95 VZ 34.818

199.79 ZAC 115.99 ETC 270.11 CLP-175.50

DLA -11.00 RAL 307.35 RAD 6S97.R V[L 11.939 PTH 2.12 VHP

L-1 TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM(

1879.44 -10.29 21.28 188.13 116.53 9 12 43

5210.19 29.39 234.87 173.25 79.33 19 17 45

1934.90 -11.37 2.72 187.59 117.83 10 24 28

4940.04 27.59 213.80 172.94 78.01 20 39 57

14_0.21 -14.24 347.80 183.92 121.41 11 17 19

4187.39 30.79 193.71 172.09 74.37 21 56 28

DIFFERENTIAL CORRECTION_ NID-COURIM[ EX[CUTI_ ACCURACY

TO( 1.2551 TRA 2.7597 TC3-4.2991BAU 1.2139 SGT 5499.9 _ 405.3 8_3 140.3

RO_ -2938 R_A 0.2917 RC3 .1793 FAU .01798 RRT -.4815 RRF -.4893 RTF .9297

FDE .4748 FRA 1.0743 FC3 -.7114 BSP 17972 SGB 5522.3 _ .0149 R13 °.9297

DOE 1.2909 MA 2.71419 8C3 4.2929 FSP -490 SGI 5505.1S_2 4_.8 THA 177.51

LAUNCH DATE 8EF 50 1970 FLIGHT Tll_ t89.00

HELIOCENTRIC CONIC DISTANCE 950.954

RL 148.82 LAL .00 LOL 9.42 VL 25.839 GAL 4.71AZL 18.44 HCA 277.10 SNA

RP IOI.Bt LAP -1.59 LOP 299.92 VP _1.927 GAP 14.0_ AZP 19.81TAL 11_!,22 TAP

RC 181.834 44. 9.35 GP 12.79 ZAL 57.19 ZAP 118.11 (TS 70.58 ZA[ 126.00 ETE

FLAHETOCENTRIC CONIC

C3 25.319 VlCL 4.1_1 DLA -9.78 HAL 301.83 RAD 1587.9 VEL 12.021 PTH 2.15 VHP

LNCH AZNTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIM(

IO.O0 9 41 25 1_4.9.11 -1£.18 24.94 172.13 115.79 9 15 49

90.00 19 10 34 51K)3.73 28.17 233.32 17_.97 78.79 19 37 17

100.00 8 57 5¢; llHHI.24 -13._D 6._ 171._7 117.0_ 10 29 12

IO0.DO 18 31 43 4025.819 27.38 212.79 179.69 77.52 20 58 49

110.00 10 55 13 1319.85 -19.23 350.N 1_i).91 120.51 11 _0 30

110.00 L'O $5 SI 4478.00 _0._ 193.03 175.75 74.00 22 13 54

DIFFERENTIAL C-OmtECTION8 NID-C4XNt_ EXECUTION ACCURACY

TD_ 1.43L_) TRA 9.0d_O TC3-3.9817 8AU 1.2111 SGT §511._ MAt 477.0 $63 198.7

ROE .2997 MA -.2_1RC3 .1941 FAU .01597 RRT -.4177 RRF -.4477 RTF .9288

FI_ .SO78 FRA 1.1183 FC3 -.5892 88P 17956 $88 5551.8 flLP3 .0121 R13 -.9289

BDE 1.4570 BIIA 3.1)_10 BC3 5.8847 FSP -484 SC.I 5520.7 382 421.2 THA 177.67

9.726 DPA -11.12 RAP 205.53 ECC 1.3481

POCST TIN INJ 2 LAT INJ Z LONG

1279.4 -9.94 14.49

4920.2 24.64 22G.45

1034.8 -7.39 354.00

4540.0 23.99 205.53

le0.2 -R.99 341.29

4087.4 28.34 185.37

OitBIT DET(RNINATION ACCORACY

ST 1889.9 SR 331.3 98 542.5

CRT .9238 CR3 -.9145 C$T -.9993

LSA 1974.2 NSA 257.7 $SA 18.9

ELI 1898.3 ELI 257.3 ALF 9.37

ARRIVAL DATE APR 9 1971

lZ0.20 ECC .25898 INC 1.5901 Vl 29.741

83.32 RCA 89.07 APO 151.33 Y2 34.812

171).03 ZAC 115.18 [TC 270.75 CLP-178.28

9.RIK) DPA -11.31 RAP 287.93 ECC 1.3838

PO CST TIN INJ 2 LAT |NJ 2 LONG

1343.1 -8.63 19.11

4803.7 24.36 225.31

1098.2 -9.57 359.49

4325.9 25.39 204.59

919.9 -12.09 344.37

4D78.0 28.12 184.73

ORBIT D[T[RI41NATION ACCURACY

ST 2028.9 SR 328.0 SS 593.2

CRT .9359 CRS -.9248 CST -.99R4

LSA 2119.0 NSA 292.2 $SA 17.8

EL1 2039.8 EL_ 251.9 ALF 5.99

1918



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SEP SO 1970

HELIOCENTRIC CONIC

ItL 149.9R LAL .O0

RP 108.97 LAP -1.71

RC 193.991 GL 8.83

PLANETOCENTR IC CONIC

CS RS.DEI VHL 5.081

LNCH AZNTH LNCH TIM(

90.00 8 41 45

90.00 18 29 57

lO0.OO 9 58 54

100.00 19 54 L_i

liD.DO IO $7 35

110.00 21 It 19

FLIGHT TIM( 190.00 ARRIVAL DATE APR S 1971

DISTANCE §56.229

LOt. 9.42 VL 25.791 GAL 5.43 AZL 88.tl HCA 280.28 SNA 119.94 ECC .ZS548 INC 1_7404 Vl 29.741

LOP 289.69 VP $6.489 GAP 14.47 AZP 88.68 TAL 184.54 TAP 84,8D RCA 88.11 APO 191.78 V2 $4.808

GP 12.47 ZAL 54.70 ZAP 157.19 ET$ 73.58 ZAE 128.02 ETE 17D.ZT ZAC 114.70 ETC 271.58 CLP-177.05

OkA -8.65 RAL 319.18 RAD 8SS8.O VEL lZ.139 PTH Z_17 VHP 9.252 DPA -11.43 RAP 290.54 ECC 1.4249

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ Z LAT INJ Z LONG

2004.90 -13.99 28.62 171.12 114.87 9 15 lO 1404.9 -ID.SZ Zl.44

5182.DE 28.02 232.89 180.71 78.40 19 55 29 4592.0 24.15 224.52

1756.05 -15.12 9.77 175.57 118.1D 1D 29 10 1156.0 -11.49 2.89

4915.11 27.24 212.10 180.41 77.19 21 18 26 4518.1 ZS.ZO 2OS.DO

1572.$8 -19.1_ 354.18 175.92 119.50 11 23 48 872.4 -14.05 $47.48

4872.56 30.52 182.M 179.44 73.79 22 30 12 4072.6 27.99 184.$9

DIFFERENTIAL CORRECTIONS

TD( 1.6111 TRA 3.3526 TC3-3.4987 8AU 1.2088

RD( .2752 RItA -.2832 RC3 .1531 FAU .01451

FOE .5579 FRA 1.1U7 FC3 -.4885 BSP 17948

BIDE 1.6544 BRA 3.364S DC3 5.5012 FSP -453

MID-COURSE EXECUTI_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5528.4 SCAt 487.9 SG3 13S.0 ST 2151.1 SR 325.1 85 580.D

RRT -.4455 RRF -,4282 RTF .9316 CRT .8485 CRS -.9542 CST -.9994

5548.i R23 .0097 RI3 -.8318 LSA 2237.9 148A 247.3 SSA 16.8

SG1 5552.4 862 418.8 THA 177.85 EL1 2181.5 ELI 246.8 ALF 5.95

LAUNCH DATE SEP 30 1970 FLIGHT TINS 192.00

I_LIOCENTRIC CONIC

RL 149.92 LAL .00 LOL 6.42 VL

RP 108.89 LAP -1.87 LOP 289.85 VP

RC 195.913 GL 9.25 GP 12.18 ZAL

PLAN[TOCENTRIC CONIC

C3 ER.TOS VHL 5.358

LNCH AZMTH LNCH TIM(

90.00 8 42

90.00 19 49 O

100.00 10 0 3

lO0.OO 20 11 D

110.00 10 59 57

110.00 21 27 85

DIFFERENTIAL CCRRI[CTION$

1.7047 IlIA 3.81_DS TC3-5,134S BAU 1.2037

ROE .2879 RRA -.2955 RC3 .1133 FAU .01319

FD( .5971 FRA 1.2071 FC3 -.3977 BSP 111048

BIDE 1.8176 lIRA 3,8826 BC3 5.1385 FSP -443

ARRIVAL DATE AIR 10 1971

DISTANCE 561.433

23.748 GAL 6.19 AZL 88.08 NCA 283.42 SNA 119.69 ECC .27249 INC 1.9243 Vl 29.741

_.453 GAP 14,941 AZP 89.55 TAL 182.88 TAP 86.30 RCA 87.08 APO 152.31 V2 34.801

52,37 ZAP 187.82 ET8 76.89 ZA[ 128.04 ETE 170.48 ZAC 114.25 (TC 272.01 CLP-177.80

DLA -7.80 RAL 314.40 RAD 63(18.2 V[L 12.251 PTH 2.20 VHP 9.547 DPA -11.48 RAP 292.74 ECC 1.4724

L-I TIM( INJ LAT INJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

L_84.SN! -15.88 32.2 180.13 113.811 9 16 47 1465.0 -12.32 25.16

51R4.83 25.21 232.18 184.44 78.18 20 12 25 48M._ 24.02 224.02

1814.33 -18.M 13,25 179.58 115.07 10 30 18 1214.5 -15.$2 9.29

491D.49 27.15 211.71 194.13 77.00 21 32 51 4310.5 25.09 205.52

1828.78 -19.91 337.39 177.93 118.38 11 27 4 1028.8 -15.99 350.49

497D.81 30.48 192.52 183.14 73.72 22 45 26 4070.8 27.95 184.24

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACT

SGT 5538.2 SC_ 437.9 863 129.5 ST 2258.3 SR $22.2 SS 595.1

RRT -.4222 RRF -.4040 RTF .9346 CRT .9562 CRS -.6434 CST -.9995

SGB 3535.1 R23 .0079 R13 -.9346 LSA 2346.1 NSA 242.5 SSA 16.0

SG1 5539.8 $G2 414.8 THA 177.99 EL1 2269.5 EL2 242.0 ALF 5.41

LAUNCH DATE SEP 30 1970

HELIOCENTRIC CONIC

RL 149.82 LAL .DO

RP 106.90 LAP -2.03

RC 187.719 GL 9.57

PLANETOCENTNIC CONIC

C3 SR.OSS VHL 5.690

LNCN AZNTH LNCH TIN(

90.00 8 43 11

90.DO 19 1 50

100.00 10 I 22

lO0.OO 20 26 EO

110.00 11 2 25

110.00 21 41 48

FLIGHT TIME 194.D0 ARRIVAL DATE APR 12 1971

DISTANCE 566.552

LOt. S.42 VL 25.701 GAL 6.99 AZL 87.89 t_A 288.58 SNA 119.45 ECC .28024 INC 2.1150 Vl Z9.741

LOP 295.01 VP $9.417 GAP 15,49 A2P 89.40 TAL 181.24 TAP 87.82 RCA 85.97 APO 152.92 V2 34.797

GP 11.92 ZAL 50.17 ZAP 168.00 (TS 80.45 ZA( 128.04 ETE 170.69 ZAC 115.79 ETC 272.$2 CLP-178.58

DLA -9.63 RAL 515.49 RAD 6588.3 VI[L 12.386 PTH 2.24 VHP 9.896 DPA -11.47 RAP 295.15 ECC 1.5272

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM IHJ 2 LAT INJ 2 LONG

2125.$8 -1T.26 35.78 184.14 112.81 9 19 34 1523.4 -14.DZ 26.91

5181.23 25.87 231._ 188.15 78.05 20 28 11 4581.2 2S.99 225.79

1871.19 -18.44 19,70 183,60 113.95 10 52 33 1271.2 -15.05 9.55

4909.68 27,13 211.58 187.84 76.93 21 48 9 4508.7 25.09 205.39

1880.11 -21.60 .QO llE,OD 117,16 11 3D 23 1080.1 -17.79 555.54

4672.50 30.51 182.M 104,83 73,79 22 59 41 4D72.5 27.99 184.55

DIFFERENTIAL CORRECTIONS

TOE 1.9839 'IRA 4.0051 TC3-2.7921 BAU 1.1964

RDE .3018 RRA -.3021 RC3 .0934 FAU .01198

FOE .5957 FRA 1.2524 FC3 -.3225 BSP 18161

tIDE 2.0067 BRA 4.01M BC3 2.7937 FSP -433

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5358.2 2GR 447.0 SG3 126.0 ST 2354.1 SR 319.2 SS 609.0

limT -.3878 RRF -.3808 RTF .9378 CRT .8658 CRS -.6827 CST -.9995

5537.2 RL_ .0084 R13 -.9379 LSA 2440.9 NSA 237.7 SSA 15.2

SGl 5342.1 SG2 409.9 THA 178.15 EL1 2363.8 ELI 237*2 ALF 5.21

LAUNCH DATE SEP 30 1970 FLIGHT TIME 1_.00 ARRIVAL DATE APR 14 1971

HELIOCENTRIC CONIC

RL 149.R2 LAL .00

_P 108.92 LAP -2.17

RC 199.8t0 GL 9.84

PLAMETOCENTRIC CONIC

CS 35.874 VHL 5.990

LNCH AZNTH LNCH TXN(

90.00 8 44 10

90.00 19 18 39

100.00 10 2 48

100.00 20 40 34

110.00 11 4 50

110.00 21 35 1

DIFF(RI[NTIAL C_IIN[CTION8

TDE 2.1797 TRA 4.3171 TC3-2.472D 8AU 1.1862

liD( .$170 RRA -.3095 RC3 .O792 FAU .01072

FDE .9240 FRA 1.El)SO FC3 -.2387 B&P 18299

BOE 2.2026 BRA 4.3_0 BC3 2.4732 FSP -424

DISTANCE 571.575

LOt. 6.42 VL 25.858 GAL 7.85 AZL 87.89 NCA 289.74 SHA 119.21ECC .28875 INC 2.3080 Vl 29.741

LOP 29t.17 VP 38.383 GAP 18.04 AZP 89.22 TAL 159.82 TAP 89.36 RCA (14.79 APO 155.63 VZ $4.795

GP 11.68 ZAL 48.11ZAP 1(18.31ETS 94.28 ZAE 128.02 ETE 170.89 ZAC 115.29 ETC 275.23 CLP-179.57

DLA -5.73 RAL 318.44 RAD 6568.4 VI[L 12.340 PTH 2.27 VHP 10.213 DPA -11.41 RAP 297.51 (CC 1.5904

L-! TIM( INJ bAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

21_D.23 -18.72 39.32 1811.16 111.64 9 20 31 1580.2 -15.62 32.02

5181.52 25.87 231.96 191.85 78.06 20 42 52 4581.5 23.96 223.81

19t6.98 -19.94 20.14 187.63 112.74 10 34 55 1328.6 -16.68 12.86

4910.40 27.15 211,70 191.34 76.99 22 2 24 4310.4 25.09 203.51

I752.38 -_3.19 3.82 1_,03 115.85 11 33 42 1132.4 -19.52 356.61

4177.37 30.61 192.99 |g0.32 73.98 23 12 59 4077.4 28.11 184.68

NID-COUIRE[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 55_7.3 _ 433.2 893 122.6 ST 2436.1 SR 316.1 SS 622.0

RRT -.3712 RRI r -.3581 flTF .9413 CRT .6751CRS -.6823 CST -.9996

8GB 3334.5 R23 .0032 R13 -.9413 LSA 2523.3 NSA 232.8 SSA 14.5

SG1 5538.8 SG2 403.9 THA 179.32 EL1 2445.6 ELI 232.3 ALF 5.05

1916



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUIICH DATE SIP :50 1D7D

14EL IOCENTR I C CONIC

RL 149.|1 LAL .00

Re 101.15 LAP -E.S1

I¢ 111.414 GL ID.OI

PLANETOCENTI |C CQNIC

CS 4D.SII VHL I.SSO

LNCH AZMTH LNCH TIME

9O.OO I 44 18

BO.O0 19 30 5

100.DO 10 4 tO

100.DO L_D S5 44

11D.0O 11 • 141

IlO.OO _ 7 1T

FLIGHT TIN( ltl.OO ARRIVAL DATE APR 16 147|

LOL •.42 VL

LOP tiI.SS VP

GP 11.41ZAL

DISTANCE 571.414

15.11| UL l.Tl AZL tY.4| NCA |l|.ll SMA 118.97 ECC .29811 IN(: Z.51DI Vl 29.T41

l_l.SSO GAP II.OT AZP M.lOI TAL 158.03 TAP S0.93 RCA 84.51 APO 154.44 V2 34.79D

44.17 ZAP I01._ ETS U.$7 ZA( lZ?.90 (T[ 171.D7 ZAC 112.83 £TC 273.8E CLP 179.8Z

DLA -4.91RAL $20._11tAiD OSOe.O V(L II.TlS PTH E.$1VHP 10.592 DPA -11.28 RAP 299.8R ECC 1.SITS

L-I TIN[ INJ LAT |NJ _ |NJ RT AIC INJ AZNTH INJ TILE: PO CST TIN INJ 2 LAT INJ 2 LGIIG

HI§.94 -80.0? •8.01 1M.17 110.40 S 12 53 1•55.5 -17.11 35.19

SllS.K IS.it •_.n lOS.iS 78.18 20 SO 30 4485.2 Z4.D3 Z24.DS

11)10.10 -•1.$• I_J.Stl lll.lS 111.48 10 ST Lq) 1580.6 -IS.rE 16.14

4915.)? 17.13 •1•.05 1M.•1 77.10 •• lS 40 4515.4 2S.ID 2D5.85

1781.55 -_1.O7 7.1_ 1110.11 114.45 11 57 O 1185.5 -21.1R $$R.67

4_S.ZO N.TS 194.$5 194.18 74.40 t$•S n 40IS.E •R.29 185.t2

DIFIrli_RENTIAL CCIMtECTIONI
10( •.3IN TIIA 4.4911 TC5-•.17_4 BAU 1.1TZO

RD( .ISIS RRA -.9147 ICS .0148 FAU .00994

FOE .IBIS FRA 1.4470 FCS -.E04I BaP 18440

E.4OIt BRA 4.7411 BC$ •.1744 FOP -41|

NID-COUtII[ECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT SS54.$ M_ 4_.l 8G$ 119.• ST 4504.7 M 314.9 SS 644.S

lit -.3481mF -._ R_ .9440 CRT .1847 CRI -.RT•S CIT -.9996

5548.4 _ .0041 013 -.1451 bOA •$94.? 14SA 1•7.7 SIA 13.R

I_l S534.• 111 511.8 THA 178.49 EL1 4515.9 EL• ••7.• ALF 4.92

LAUNCH DATE SEP $0 IITO FLIGHT TIME •DO.O0 ARRIVAL DATE APR 18 19T1

HEL IO([NTRI C CONIC

RL 14I.I1 LAL .00

lip 10O.I9 LAP -•.45

RC 1IS.340 GL 1D._J

PL_TC(ENTR ! C CONIC

CS 4S.4II _ I.T49

LNCH AZNTH LNCH TIN[

_o.0o 844_
0O.0O 19 41 3T

SOD.DO lO t iS

1DO.DO •1 S N

110.0O 11 I 41

11O.O0 18 Be M

D IFFFJENTI AL CCmECTIN

• D( t.$111 TRA 9.1141 TC901.81_1 I_U 1.1550

AO_ .9511 WRA -.91_0 _C9 .0510 F_U ,0_1_7

FOE .481T FRA 1._ FC_l -.ISlM IIIM e 11574

BO_ •.410O BIIA S.1944 KS I.IIN_ FOP -401

DISTANCE _1.£_
LCL 1.44 VL •|.57_ lkL 9.74 kZL IT._I _CA _ll.O| IN_

LIP )0_.49 VP $4.910 GAP 17.95 AZP 11._0 TAL 1_.48 TAP

GP 11.45 ZRL 44.Sll ZAP 11MI.71 IT9 1_._4t ZA£ 147.I4 ETE

119.75 ECC .30Rd4 |NC •.7•49 Vl _.741

9_.53 RCA _.1• APO 155.37 VE 54.78R

171.•I ZAC |I•.SI [TC •74.40 CLP 179.00

BLA -4.$1 R_L _.Ot RkD _.T _[L l|.lII PTH

b-I TIN[ INJ LAT INJ RT ABE
_._ -!S.51

5111.00 14.01

1039.11 -_I.SS

411_S. 99 _. 55

11_$. SI -81.04

41tO.T5 90.14

• .95 V_ 11.007 DPA o11.10

INJ lONG INJ AZNTH INJ TIN[ PO CST TIN

41.17 IN.1I 1011.10 O _11 41 1489.3

L_1.48 IN.tO 71.40 41 9 S 4594.0

11.15 111.11 110.11 10 3940 1493.•

• It.It 111.81 77.44 L_ •T $8 4)•_.S

10.319 194.11 11£.07 11 40 15 1493.1

IN.51 ll?.lk_ 74.19 _3 34 94 4015.1

NID-COU_EX[CUT|ON ACCURACY

lOT 5510.4 li_ 401.£ I49 110.0

-._t_?llllF -._lOOi RTIF .1411

8_ 55_4.S R_ .0035 RIO -.9489

861 5510.9 IS! $18.7 THA 1TO.O•

RAP 30_.EE [CC 1.T485

INJ E LAT INJ • LONG

-18.51 _.7•

• 4.15 ££4.$2

-19.95 ll.St

• S.34 1_4.SR

-It.TO E.74

II.S9 105.94

GIBIT DET[8_INATION ACCURACY

ST •548.0 M 309.4 Sl I4Y.4

CRT .6149 ClIO -.48_1 CDT -.9991

LSA _SS.• N_A •••.• SSA lB.•

EL1 •$75.1 EL• •E1.7 ALF 4.DS

LAUNCH DATE SiP 5D 1970

_LIOC[_TRIC CONIC

RL 149.8t LAL .0O

RP 108.14 LAP -•.S?

RC 191.178 GL IO.SI

PLAII_TOCENTll I C CONIC

CS $1.454 VIIL ?.ITS

LNCH AZMTH LNCH TIM[

DO.DO D 4• 11

IO.OO 19 14 I

10O.0O ID 7 34

too.DO 11 ST I

110.00 11 11 4

IlO.OO _! _1t •

FLIGHT TIN[ •DE.DO ARRIVAL DATE APR 20 1971

BISTANCE 585.8T$

LOL •.44 VL IS.SIt GAL 10.79 AZL iT.DO _(A •_.•O kIA

LOP SOS.It VP _i.•48 GAP 18.09 AZP 11.50 TAL 114.98 TAP

GP 11.0I ZAL 4•.48 ZAP 148.79 [TO 97._0 ZN[ 1ET.OI IT[

118.14 [CC ._lill il4(: •.9475 Vl 29.T41

14.18 RCA RD.R1 APO 1SI.4S VE 34.?iS

ITI.4S ZkC Ill.l• [TC •74.1HI CLP l?l.l•

DLA -9.41 RAIL _•_._ RAD SS48.9 N[L 1_.$40 PTH _.40 VHP 11.463 DPA -tO.tO RAP $04.SS ECC 1.844R

L-| TIN[ 1NJ LAT INJ LOMG INJ RT AOC INJ AZNTH |NJ TINE PO COT TIN INJ • bAT INJ E LONG

t_ll.S9 -41_49 49.48 Lq)0.1• 107.75 S •O S• 1741.5 -II.ID 44.D1

5101.14 L_I.IS •$3.97 L_1.79 78.7• •1 _0 51 4t01.4 44.S$ •£5.1T

_q_lO.II -•_. TS S0._1 1Iit5. 1_.?0 10 4• 11 1414 • 4 -LVO.DI I_ . I1

4994.01 IT.SO 415.97 1_)_.4T 7T.IO •• II) L_ 45_4.0 45.95 •D5.14

114k•.4_ -•7.30 13.94 148.•I 111.44 11 41 •7 141_ 4 E4 14 S.tD

4?08,74 SI.17 lll._ 811.41 15.•1 •3 47 95 4108.7 •I.IS 1M.84

DIFIr_NENTIAL _CTIQN•, NID-'C.OUItt_EI_CUTION ACCURACY _BIT D£T[IU41NATION ACCURACY

TOE l.llM TRA S.94SS TCI-I.1310 BAU t.I•TI IGT 5504.0 I_1 _11.1 8£3 114.9 ST Ill?.1M 309.7 RS 481.1

ROE .970S IA -.9t0O RE9 .0409 FAU .00_0 RRT -.4774 _F -._4_ RTF .IS•I CRT .TOIl CR9 -.1941 COT -.ItIT
F_[ .7144 F_A 1.4544 FC9 -.14|• SIP IlMMMI _ 5§$8.1R_! .00_1Rl3 -.iS•l LSA •?O?.I NBA 416.4 9$A I_.S

ROE I.IAST tA S.SS4T _C9 $.l_lS FIP -400 I_ 5SOS._ Vet 9Tl.5 _ ITS.iS EL1 •l•i.O [LE •lS.I ALF 4.74

LAUNCH DATE I(P 30 1970 FLIGHT TIN[ ID4.00 AIRIVAL DATE APR _2 1971

N[LIOCENTRIC CC_IC DISTANCE t10.211

RL 140.81 LAL .0O LCL 1.4t VL •5.49• GAL 11.11 AZL 11.81 HCA _0_.38 SNA 118.31 ECC .$3•S$ INC S.1859 Vl L_.741

RIP loo._4 LAP -I.48 _ 309.81 VII _4.1ll GAP II._O&ZP 11.81 TAL 153.53 TAP _.ll RCA 71.17 APO lIT.IS V• 34.7D5
RC lid.ROT GL 10.49 GP 10.48 ZA_ 41.11 ZAP 1149.78 ET8 101.11 ZN[ 1•7.75 [7[ IT1.61 ZAC 111.49 [TC ITS.SO CLP 177.E8

P_AN[TOCENTR IC CONIC
CI 5i.444 K 7.14l DLA -•.17 RAL _!5.1£ RAID 1541.1 NIL 14.401 PTH •.45 M_P 11._ DPA -ID.il RAP 304.DI [CC 1.9418

LNCH AZNTH LNCH TIN[ b-I TIN[ |NJ LAT INJ LING INJ RT A_C lNJ AZNTH INJ TIRE PO COT TIN INJ • LAT INJ • LONG

DO.DO I 41 14 _J_.11 -_.44 13.01 _Od04. 10_.95 9 _9 0 170•.1 _0 98 45 tS

SO.DO _0 4 44 SIIS.N 81.91 tM._ £0_,35 TO.t• •1 91 _ 4415.9 24.54 •L_.01

10O.0O 10 I 14 £194.03 -_4.79 3_.IL_ L_I._O 107.45 10 44 48 15_4.0 -_._0 ES.•9

100.00 21 I? IS 4147.I1 •7.N 414.91 •OI.D4 ?O.L_I L_ 49 52 4941.2 IS,TS •06.01

IIO.OO 11 lI 15 ll_P.fl -•0.44 II.TT _1.1_ 10_.8_ 11 41 91 1930.0 -•l.47 1.85

110.0O I_ 91 49 471_4.01 _1.49 148.37 £0_.05 75.11_ IS _7 47 41_4.0 _S.IT 117.I0

DI_I_rNTI/d. C._IIICTIQN_ M|O-CQUR_ I_ECUTIQN ACCURACY OlUllT D(TI_MINATION ACCURACY

TO( 9.OSl? T_A 5.1qF_ TC_-I.400? BAU 1.094T 8GT 94_.5 8_ _0.4 _G3 110.0 ST £_40.5 8R 301.0 8• ITI.E

lU)E .9t$• illlA -.9148 RCS .0_14 FAU .00100 lUIT -._JtS IIIF -.1_81 flTI r .9500 CRT .7170 CRS -.?OtI CST -.999T
FOE .•440 FRA 1.$140 FCS -_Oe_ BIP 10744 _B 941tl,7111_ .O0_l RlS -.9569 LSA £7SS.6 N$A •SO.• IDA 1£.D

80( 9.088I NA I.OOg5 KS 1.4011 Flip -991 SGI 948I.S S_ 311.9 THA 179.04 ELI •669.4 EL• IDI.T ALF 4.R8



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE 8EP $0 1970 FLIGHT TINE 206.00 ARRIVAL DATE APR 24 1971

HELIOCENTRIC CONIC DISTANCE 594.468

RL 149.82 LAL .DO LOt. 6.42 VL 25.438 GAL 13.14 AZL 88.56 HCA 305.51 SNA 118.10 ECC .34660 INC 3.4416 Vl 29.741

RP 108.94 LAP -Z.SO LOP 311.98 VP 36.231 GAP 19.81 AZP SS.O0 TAL 1§2.14 TAP 97.65 RCA 77.17 APO 159.03 VZ 34.785

RC 198.788 GL 10.50 GP 10.72 ZAL 59.67 ZAP 168.89 ETS 106.66 ZAE 127.61ETE 171.78 ZAC 110.96 ETC 276.03 CLP 178.38

PLAN[TOCENTRIC CONIC

C3 88.841 VHL 8.163 DLA -Z.SZ RAL 324.51 RAD 6568.5 VEL 13.711 PTH 2.31 VHP lZ.523 OPA -10.30 RAP 309.05 ECC Z.D9G7

LNA_H AZMTH L_N TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 8 50 40 2440.95 -24.34 36,35 Z07.90 104.83 9 31 2_ 1841.0 -22.05 48.42

80.00 ZO 14 22 5228.52 28.49 235.28 Z09.88 79.61 21 41 30 4628.5 24.79 ZZ7.D1

IDO.O0 10 10 $6 2182.04 -25.72 36.89 Z07.49 103.78 10 47 18 1582.0 -Z3.31 28.92

100.00 21 36 47 4982.67 27.90 215.41 209.55 78.81 22 39 30 4382.7 26.07 207.08

110.00 11 16 42 197S.13 -29.48 19.98 LflDS.20 108.t8 11 48 38 13T6.2 -26.70 11.86

110.00 ZZ 47 30 4741.32 31.72 197.64 Z08.59 76.52 24 S 31 4141.3 29.54 189.11

D]FFERENTIAL CCIIRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATioN ACCURACY

TOE 3.3130 TRA 6.4836 TE3-1.1807 BAU 1.0521 _T 5484.8 8GIR 385.3 883 107.2 ST 2697.8 SR :_7.7 SS 693.Z

ROE -4137 RRA -.3111RCS .0230 FAU .00473 RRT -.lIND3 RRF -.1923 RTF .9611 CRT .7292 CR$ 4.,_191 CST -.9997

FOE .7800 FRA 1.5791FCS -.0815 BSP 18729 SGB 5477.0 RZ3 .0027 R13 -.9311 LSA 2793.7 NSA _0_.5 SSA 11.S

BiDE 3.3388 BRA S.4910 BC3 1.1809 FSP -380 SG1 5485.3 SG2 358.2 THA 179.24 EL1 2706.4 EL2 203.0 ALF 4.63

LAUNCH DATE SEP 30 1970 FLIGHT TIIMIE 208.00 ARRIVAL DATE APR 28 1971

HELIOCENTRIC CONIC

NL 141.82 LAL .00

RP 108.94 LAP -2.90

RC 200.578 GL 10.53

PLAN£TOCENTI| I C CONIC

CS 78. S04 WtL 8.73S

LNCH AZNTH LNCH TIME

90.00 8 52 8

90.00 tO Z3 3

100.00 10 12 38

100.00 21 45 15

110.00 11 18 55

110.00 22 53 17

DISTANCE 598°399

LOL 8.42 VL 25.418 GAL 14.48 AZL 88.28 HCA 308.67 SNA 117.90 (CC .36230 INC S.7182 Vl 29.741

LOP 315.15 VP 3S.Z05 GAP 20.81 AZP 87.87 TAL 150.84 TAP 99.50 RCA 75.18 APO 150,81 V2 34.786

GP 10.57 ZAL 38.35 ZAP 168.49 [TS 111.51 ZAE 127.42 ETE 171.95 ZAC 110.50 ETC 273.53 CLP 175.44

DLA -1.83 RAL 327.79 RAD 85@9.5 VEL 14.059 PTH _.58 VHP 13.143 OPA -9.98

L-I TIME INJ LAT INJ LONG INJ RT A•C INJ AZMTH INJ TINS PC) CST TZN

2487.91 -25.13 59.58 211.89 103.51 8 33 38 1887.9

5245.31 28.89 236.45 213.29 80.17 _ 21 50 29 4645.3

2280.28 -28.54 40.08 211.30 104.28 10 49 48 1628.3

4980.19 28.12 218.89 213.00 79.43 23 8 15 4380.2

20LP0.75 -30.57 23.13 210.10 106.51 11 52 36 1420.7

47•0.47 32.01 1@9.08 212.08 77.31 Z4 14 47 4160.5

DIFFERENTIAL CCIIII[CT|ON8

TDE 3.5881 TRA 7.OOS3 TC3 -.9779 BAU .9977

RD2 .4581 RRA -.5014 RCS .0182 FAU .0033R

FOE .8185 FRA 1.8304 FCS -.0384 BSP 18822

BDE 3.8148 BRA 7.0157 BC3 .9780 FSP -338

NID-COI,fRSI[ EXECUTION ACCURACY

SGT 3442.1 8GR 350.0 SG3 104.6

RRT -.1480 RRF -.1451RTF .9353

SGB 5455.3 R23 .0027 R13 -.9853

SG1 5442.3 SG2 348.1 TNA 179.45

RAP 311.24 ECC 2.2558

INJ 2 LAT INJ 2 LONG

-23.02 51.53

25.06 228.16

-24.32 51.99

26.38 208.30

-27.81 14.87

29.93 190.48

ORBIT DETERMINATION ACCURACY

ST 2728.7 SIR 293.4 SS 712.6

CRT .7425 CRS -.7330 CST -.9998

LSA 2828.8 NSA 193.4 SSA 11.0

EL1 2737.4 ELI 196.0 ALF 4.59

LAUNCH DATE 8EP 30 1970

HELIOCENTRIC CONIC

RL 149.82 LAL .00

RP 108.83 LAP -S.DO

RC 202.339 GL 10.52

PLAN[TOCENTRIC CONIC

C8 87.783 VHL 9.308

LHCN AZMTH LNCH TIME

90.00 8 53 38

90.00 20 SO 48

lO0.DO 10 14 19

100.00 21 52 48

110.00 11 21 4

110.00 25 2 32

FLIGHT TIME 210.00 ARRIVAL DATE APR 28 1971

DISTANCE 601.SS5

LOL 8.42 VL 25.379 GAL 15.94 AZL 85.98 HCA 511.82 SNA 117.70 ECC .37985 INC 4.0203 Vl 29.741

LOP 318.31 VP 36.181 GAP 21.93 AZP $7.$t TAL 149.63 TAP 101.45 RCA 72.99 APO IS2.41 V2 34.787

GP 10.43 ZAL 37.14 ZAP |88.19 ETS 113.30 ZAE 127.19 ETE 172.13 ZAC 110.04 ETC 277.02 CLP 174.44

DLA ol.41 RAL 328.$4 RAD 6589,7 VI[L 14.4al PTH 2,88 VHP 13.857 DPA -9.59 RAP 313.37 ECC 2.4444

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME 1=0 CST TIN [NJ 2 LAT INJ 2 LONG

2532.78 -25.S0 82.88 215.38 102.09 9 35 51 1932.8 -23.88 54.54

5214.08 28.90 237.78 216.85 80.81 21 58 32 4S$4.1 25.35 228.48

2£72.31 -27.23 43.18 Z15.00 102.80 10 52 12 1072.3 -25.21 34.07

4999,59 28.38 218.08 216.37 80.13 23 16 7 4399.6 25.70 209.$4

2013.38 -31.15 28.L_ Z13.90 104.84 11 55 27 1483.8 -ZS.SO 17.01

4781.28 32.31 Z00.81 215.49 73.18 24 22 14 4181.3 30.35 191.S4

DIFFERENTIAL CORRECTIONS

TOE 3.8881 TRA 7.5805 TC$ -.7915 8AU .9287

RDE .4648 RRA -.2839 RCS .0107 FAU .00191

FOE .8809 FRA 1.7299 FC3 -.0188 BSP 18391

BOlE 3.9138 BRA 7.5880 BC3 .7915 FSP -354

LAUNCH DATE SEP 30 1970

HELIOCENTRIC CONIC

RL 149.82 LAL .00

RP 108.95 LAP -3.08

RC 204.080 GL 10.49

PLAN£TOC(NTRIC CONIC

C3 101.445 VHL 10,072

MID-C(X,IRS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5418.1 SM 334.7 SG3 102.2 ST 2754.4 SIR 289.1 SS 735.0

RRT -.09_8 _ -.0930 RTF .9895 CRT .7384 CR8 -.7479 CST -.9998

S_ 5428.4 R23 .0028 R13 -.9695 LSA 2859.1 MSA 188.9 SSA 10.4

SG1 5418.2 882 333.2 THA 179.67 EL1 2733ol EL2 188,5 ALF 4,58

FL]GHT TIME 212.00 ARRIVAL DATE APR 30 1971

DISTANCE ¢105.101

LOL 8.42 VL 25.344 GAL 17.55 AZL 85.85 HCA 314.97 SNA 117.52 ECC .39955 IN(: 4.3558 Vl 29.741

LOP $tl.48 VP 341.159 GAP Z3.19 AZP M.gt TAL 148.54 TAP 103.51 RCA 70.56 AF_ 1M.48 V2 34.789

GP 10.30 ZAL 38.09 ZAP t87.78 [78 121.18 ZAI[ 126.89 ETE 172.32 ZAC 109.58 ETC 277.47 CLP 173.39

DLA -1.05 RAL 529.98 RAID 8570.0 VlEL 14.926 PTH 2.19 VHP 14.815 DPA -9.20 RAP 315.44 ECC 2.SS95

L-I TINS INJ LAT INJ LONG INJ RT AS¢ INJ AZNTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

2575,34 -L_.S8 85.89 219.90 100.70 9 38 4 1R75.3 -24.65 57.43

521M.97 27.12 239.Z5 219.89 81.51 22 5 38 4884.7 25.66 250.88

2514.55 -27.1At 48.18 2t8.58 101.34 10 54 34 1714.5 -26,00 37.$5

50t0.71 _8.10 219,58 £19.14 80.90 23 23 4 44Z0.7 27,04 211.12

2104.43 -31.83 29.21 217.88 103.18 11 58 11 1504.4 -29.S9 20.84

4803.58 32.91 202.28 218.81 79.13 24 28 49 4203.S 30.77 193.54

ORBIT DETERNINATION ACCURACY

ST 2774.S _R 284.6 SS 760.9

CRT .7715 CRS -.7958 CST -.9998

LSA 2885.8 NSA 131.1SSA 9.9

EL1 2733.5 EL2 130.6 ALF 4.55

LNCH AZRTH LNCH TIME

90.00 S 53 |

00.00 2O $7 34

100.00 10 I O 0

100.00 21 $9 23

110.00 11ZS 7

110.00 23 • 48

DIFFERENTIAL COIINI[CTI(NU NID-COLq81E EXECUTION ACCI.REACY

TD( 4.2104 TRA •.IIBt TC5 -.1110 BAU .8423 _T 539_.1 _ 319.7 SG3 99.9

.4R4£ RRA -.£_44 RC3 ,0014 FAU .00027 RRT -.0_ RRF o.0319 RTF .9736

FD£ .9079 FRA 1.$10| FC3 -.002_ BlIP 18035 SG_ 540_._ RL_J .OOL_ RI3 -.9738

BO£ 4.231_ lIRA 8.207_ 8CS .$211FSP -338 SG1 5393.1SG2 31R.8 THA 179.90

191S



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH DATE •EP 30 1970 FLIGHT T|NE 214.00 ARRIVAL DATE NAY Z 1971

N(LIOCENT•iC CONIC DISTANCE 607.701

RL 149.98 LAb .00 LOL 6.42 VL 2S.511 GAL 19.54 AZL 8S.27 HCA

RP 109.9t LAP -$.1S LOP 3£4.Q4 VP 36.139 GAP 24.8E AZP 84.48 TAL

RC 206.902 GL 10.44 GP 10.18 ZAL 35.16 ZAP 1IT.Z4 ETS 1ES.88 ZAE

PLAN[TOCENTll I C C_IC

C$ 117.903 VHL 10.969 DLA -.77 RAL 330.69 RAD 0§70.Z VEL 15.467 PTH 2.76 VHP 15.494 DPA -•.79 RAP 317.45 ECC 2.•404

LNCN AZNTH LNCH TIlE L-I TIM( INJ LAT INJ _ |NJ RT A$C INJ AZNTR INJ TIM( PO C$T TIN INJ 2 LAT 1NJ 2 LONG

90.00 8 $9 31D Lqll§.27 -16.95 68.49 L_Z.2? 99.36 9 40 14 2015.3 -25.2• 40.17

90.00 20 43 19 1506.93 27.33 240.85 _3.02 92.29 22 11 45 4706.9 25.•• 232.44

100.00 10 17 _MI 1354.03 -29.54 48.99 261.99 99.95 10 SS 52 1754.0 -2•.•9 40.59

I00.00 L_ S 0 _065 . 40 _9.63 221.25 _.76 61.73 23 29 3 4443.4 27.5• 212.71'

110.00 11 tS 4 1141.99 -52.59 5E.Oe P5J'1.10 101.57 12 0 47 1545.0 -30.4• 23.40

110.00 15 14 5 4927.22 52.90 204.06 _.05 80.15 24 54 31 4227.2 31.1• 195.2•

DI_NTIAL C_tR[CTION$ NID-COUItW[ EXIrCUTION ACCURACT ORBIT DETERNINATION ACCURACY

TDE 4.6449 TRA 9.8831 TC5 -.4Q91 BAU .7349 8GT 5594J.7 6GJt 305.5 I_5 97.9 ST 2799.5 Slm 280.7 •$ 790.7

.$2T1 RRA -.2995 ItC5 .0D36 FAU-.O01§9 RRT .04_1 lUlF .031Ni RTF .9775 CRT .7•79 CRS -.Y•O? C•T -.9999

FD( .9408 irltA 1.9199 FC5 .011_ BSP 17546 SrdS $571.4 _ -.0032 915 .9775 LSA 2907.7 RSA 172.9 SSA 9.4

IN)( 4.5981 BItA 9.8843 Be5 .4M2 FSP -521 _M_I S3(N1.7 I_t 505.5 THA .14 EL1 2799.1 EL2 178.4 ALF 4.55

518.12 SMA 117.35 ECC .46174 INC 4.7262 V1 25.741

147.60 TAP 108.76 RCA 67.89 APO llUI,84 V2 34.7•2

126.52 (TE 176.51 ZAC 109.15 (TC 277.J0 CLP 176.26

LAUNCH DATE 5(P 30 1970 FLIGHT T_ 216.00 ARRIVAL DATE RAY 4 1971

HELIOCENTRIC (0141C DI9TM4L_ 109.819

RL 149._ LAL .00 LOL 9.42 VL 15.280 GAL 21.55 AZL 84.85 N(A 521.27 SI4A 117.16 ECC .44681 INC 5.1475

RP 104.91 LAP -5.22 LOP 527.61 VP M.120 GAP L_S.£S AZP 05.96 TAL 146.85 TAP 108.10 RCA 64.62 AlSO 169.54

RC £07.S05 GL 10.57 GP 10.04 ZAL 54.57 ZAP IM.X ETS 150.48 ZAE 126.07 ETE 11'2.72 ZAC 108.69 ETC 279.31

Pt.AN(TOCI[NTR I C CONIC

C5 157.1HMI VI4L 11.742 DLA -.59 RAL 551.65 RAD 95_.§ V1EL 16.100 PTH 2.a5 V_4p 16.4_ DPA -8.59 RAP 519.55

L.NQ4 AZI4TN LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT _ INJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT

90.00 6 59 9 2Q52.19 -£7.25 71.12 _5.44 96.09 9 42 21 Lq)52.2 -25.95

90.00 20 47 55 5550.91 87.54 142._ 2_1.00 65.12 22 16 46 4750.8 26.50

100.G0 10 19 14 L"J�O.M -99.74 51.M J_.16 90.59 10 59 5 1790.6 -27.66

IGO.OG 22 9 51 S097.SS L_9.05 221.99 I_S.76 92.64 25 55 59 4467.6 27.T5

110.00 11 _ 55 2179.68 -5£.9_ 54.79 1_.4.40 100.04 12 5 12 1578.9 -31.12

110.00 25 19 I_ 4652.11 55.17 205.9_ I_S.10 81._4 24 39 14 4252.1 51.61

DIFFI[RIB4TIAL Q:III_CTION8

10( 4.9108 TItA 9.5ii94 TC5 -.5595 9AU .9256

RDE .1641 lIRA -.20349C5 .0018 FA(P.O0551

FO( 1.00/_ FRA 2.0180 FC5 .O_q_SBSP 17_D7

BD[ •.94ff9 Bit4 9.5888 tiC5 .5595 FSP -522

VI _.741

V2 34.7•5

CLP 171.04

ECC 5.21NI•

INJ 2 LONG

NID-COURI_E_[CUTION ACCURACY

SiT |315.8 8GR L_ll_.7 Si3 95.2

RRT .1250 _ .1176 RTF .9811

SGB 55_d.OJlU_ -.0055 R13 .6811

Sil 5516.06C_2 L_O.4 THA .59

GZ.74

234.11

45.15

214.44

25.SH)

197.08

ORBIT DETERNINATION ACCURACY

ST 2777.1 _ 276.9 $• 919.5

CRT .8054 CRS -.7972 C$T -.91H)9

LSA _05.7 NSA 164.7 55A •.•

EL1 2?86.0 EL2 164.3 ALF 4.•0

LAUN(H DATE •EP 30 l•TO FLIGHT TIN( 218.00 ARRIVAL DATE NAY 6 1971

H(LIO(ENTEIC CONIC

RL 14•.92 LAL .DO

RP 108._0 LAP -5.E7

RC 2Ol1.184 GL 10.27

PLAN_TOCENTRIC CONIC

C5 192.505 VHL 12.740

LNCH AZNTH LN_H TIM(

90.00 • 59 59

90.00 El) 51 20

100.00 10 _0 47

100.00 2t 12 52

110.00 11 28 34

110.00 25 21 34

DISTANCE 610.675

LO¢ 6.42 VL 25.252 GAL 28.57 AZL 64.57 HCA 524.42 SNA 117.03 ECC .47524 INC 5.6507 Vl 29.741

LOP 350.9• VP 56.105 GAP 26.12 AZP 65.42 TAL 146.26 TAP 110.70 RCA 61.41 APO 172.65 V2 54.759

GP 9.94 ZAL 55.75 ZAP 165.73 ET5 134.94 ZAE 125.50 ETE 172.94 ZAC 108.26 ETC 278.67 CLP 199.71

DLA -.45 RAL 53_.27 RAD 6570.8 V(L 16.841 PTH 2.91 VHP 17.639 DPA -7,99 RAP 321.11 (CC 3.6711

L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2¢}85.67 -27.55 73.53 228.56 96.92 9 44 24 2065.7 -29.28 •5.08

55§6.26 27.73 244.40 226.79 84.02 22 20 56 4756.5 26.61 255.91

2425.95 -29.06 54.06 225.14 97.35 11 1 11 1825.9 -27.75 45.51

5095.25 L_9.26 2_4.67 226.60 85.60 25 5? 45 4495.2 28.07 216.27

2211.74 -55.21 57.26 227.46 96._0 12 5 26 1611.7 -51.67 28.39

4976,19 53.45 207.94 L_8.01 62.59 24 42 52 4278.2 52.01 199.00

ORBIT DETERMINATION ACCURACY

ST 2766.6 SR 273.5 SS 854.1

CRT .8205 CR5 -.6148 CST -.9999

LSA 1904.5 NSA 159.2 SSA 8.5

EL1 2775.9 EL2 155.• ALF 4.65

DIFFERENTIAL CORRECTIONS

TIME 5.5064 TRA10.3756 TC5 -.2195 BAU .4757

RD( ._059 RNA -.1579 RC5 .0010 FAU-.OOS56

FDE 1.89t9 irRA 2.1_7 FC5 .0_97 BSP 17825

BO( 5.5408 BRAID.57_8 BC5 .2185 FSP 0515

MID-COURSE EXECUTION ACCURACY

SiT 5270.7 SGR 281.6 SiS 93.1

RRT .213661|F ._075 RTF .9645

Sr_ 5876.2P._ -.0058 RI5 .9845

Sil 5271.1 SG_ 275.1 THA .66

LAUNCH DATE SEP 50 1970 FLIGHT TIN( 2ZO.O0 ARRIVAL DATE NAY • 1971

H(LIG_ENTR I C CONIC

RL 149.92 LAL .00

RP 108.88 LAP -5.32

RC 210.844 GL 10.15

PLANETOCENTR 1C CONIC

C5 19_.507 VtlL 15.875

LNCH AZNTH LNCH TIN(

OO.O0 9 1 9

IO.O0 20 55 2Z

100.130 10 _ 16

100.00 22 14 55

110.00 11 30 9

I10.08 25 25 55

DISTANCE 610._1

LGL 6.42 VL 25.L_G GAL 26.11AZL 85.81HCA 327.57 SMA 116.90 ECC .50753 INC 6.1948 Vl 29.741

LOP 5_4.15 VP 345.090 GAP 30.27 AZP 84.77 TAL 145.99 TAP 113.57 RCA 57.57 APO 176.23 V2 34.904

GP 9.83 ZAL 55.51 ZAP 164.75 ETS 159.24 ZAE 124.80 (TE 173.19 ZAC 107.84 ETC 279.00 CLP 168.25

DLA -.39 RAL 552.71RAD 6571.0 VEL 17.715 PTH 2.98 VHP 18.954 DPA -7.61 RAP 322.77 ECC 4.1982

L-I TIN( INJ LAT INJ LONG 1NJ RT ASC INJ AZNTH INJ TIN( PO ¢$T TIM |NJ 2 LAT INJ 2 LONG

2715.17 -27.75 75.99 230.98 95.67 9 46 21 2115.2 -26.65 67.17

5595.55 27.91 246.5_ 251._8 84.99 22 25 5 4783.5 26.92 257.83

£455.57 -99.L59 _dl.l_ 230.79 96.24 11 5 9 1855.4 -16.12 47.61

5120.56 99.45 221S.INS 231.22 84.64 25 40 14 4520.4 28.40 E16.22

i_41.05 -55.49 $9.5_ Lr30.21 97.50 12 7 27 1641.1 -52.12 30.5•

41105.45 55.65 210.04 230.71 85.61 24 45 19 4505.4 52.40 201.05

ORBIT DETERNINATION ACCURACY

ST 2746.3 SR 270.5 SS •95.5

CRT .6579 CR5 -.8529 CST -.9999

LSA 2899.3 I_A 147.5 SSA 7.7

EL1 2757.6 [L2 147.0 ALF 4.72

DIFFERENTIAL CORI_CTiON8

TD( 5.7377 TRA11.£505 TC5 -.1115 BAU .2869

RD[ .9651 IrA -.1005 NC5 .0011 FAU-.O0830

FiDE 1.1555 FRA 2.2710 FC5 .0575 Blip 17724

BDE 5.7T48 BRAll.2400 BC5 .111S FSP -508

MID-COURSE EXECUTION ACCURACY

SiT 52¢*0.41Cdl 273.2 SG5 91.0

RRT .3131 _ .3061 RTF .9876

5227.6 RL_ -.0041 815 .9675

Sil 5261.1 Si2 259.4 THA .94

1915



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE OCT 1 1970 FLIGHT TIM( 70.00 ARRIVAL DATE DEC 10 1970

HELIOCENTRIC CONIC

RL 149.78 LAL .00 LOL

RP 107.61 LAP 1.10 LOP

RC IS.ill GL S.EO GP

PLAN[TOCENTRZC COi4|C

C3 36.394 V14L 5.776

LNCH AZHTH LNCH TIM(
90.00 1 61 1

90.00 11 95 27

100.00 3 I 44

100.00 13 10 29

110.00 4 I 48

110.00 14 39 57

DIFFERENTIAL CCIIRECTIOHS

TD( .0880 TRA -.3343 TC3 .3340 IAU .1904

RD( -.E909 RRA -.|304 RC3 -.L_J3£ FAU .OS54t
IrDE .9197 FRA -.41NIS FC3-1.4377 8SP 1376

SO( .2986 lIRA .4040 BC3 .4449 FSP -417

DISTANCE 194.841

7.40 VL 27.872 GAL -11.79 AZL 38.90 HCA 67.87 INk 133.35 ECC .23732 INC 1.0989 Vl 29.749

99.E7 VP 38.357 GAP -8.09 AZP 69.9t TAL EZ7.35 TAP 315.5Z RCA 101.70 APO 164.66 V| 35.214

-19.5G ZAL 154.14 ZAP 33.05 [T3 29.54 ZA[ 147.11 ET[ 522.72 ZAC 62.28 ETC 261.11 CLP -27.19

DLA -7.59 RAL 212.33 RAD 6540.3 VEL 12.440 PTH 2.25 VHP 6.276 DPA -40.18 RAP 241.01ECC 1.5496

L-1T|ME |NJ LAT |NJ LOHG |NJ RT AIC |NJ AZRTH INJ TIME PO C$T TIN INJ Z LAT INJ 2 LONG

2104.57 -19.78 34.13 80.S7 113.17 2 26 6 1504.6 -13.48 27.49

5n1.01 29.40 234.73 95.21 79.36 13 22 28 4621.0 24.66 226.49

1853.EQ -17.98 15.t5 80.02 114.30 3 39 38 1253.9 -14.53 8.53

4946.99 27.39 914.N 94.92 78.25 14 42 52 4347.0 25.79 206.00

1943.12 -91.19 359.75 78.37 117.49 4 36 26 1066.1 -17.51 352.74

4707.46 31.15 199.1t 93.96 75.16 15 55 24 4107.5 28.90 186.75

MID-COURSE [X[CUT|ON ACCURACY ORBZT DETERHINATZON ACCURACY

$GT 517.1 _ 495.5 $63 158.9 ST 129.6 SR 287.2 SS 342.3

RRT -.L_NI• RRF .5§1|4 RTF -.4477 CRT -.4250 CRS .9798 CST -.7819

SIS 711.2 RE3 -.1341 R13 .6156 LSA 442.4 NSA 141.5 ISA 27.Z

SG1 577.3 $_ 4•3.4 THA 139.09 EL1 293.4 EL2 114.6 ALF 1D2.86

LAUNCH DATE OCT 1 1970 FLIGHT T|NE 79.00 ARRIVAL DATE DEC 12 1970

HELIOCENTII|C (ONIC

RL 149.79 LAL .00

RP 107.S9 LAP 1.•$

R¢ 67.499 il. 6.13

PLAN[TOC[NlltlC CONIC

C3 38.719 K 5.710

LNCH AZNTH LNCH T|M(
00.00 1 40 43

90.00 19 2 31

100.00 • 59 O

100.00 13 27 •

110.00 4 0 13

110.00 14 40 11

DIF71[lII[NTIAI. COIM_CTiONI

T_[ .0794 TRA -.320 TC3 .3•SS BAU ._038

RIDE -.9394 RRA -.14.q4 RC3 -.3195 FAU .0109S

F_E .?979 FRA -.591 FC3-1.4120 lip 1425

BD[ .9914 MA .4195 BC3 .4659 FSP -477

DISTANCE •01.696

LOL 7.40 VL 27.94_3 GAL -11.69 AZL 84.72 NCA 91.1D $14A

LOP 91.51 VP 38.419 GAP -?.•7 AZP. 90.0_ TAL 928.71 TAP

GP -E0.89 ZAL 194.t_ ZAP 34.74 [TS 97.16 ZAE 147.08 [T[

134.03 [CC .E$305 IN(: 1.9782 Vl _9.749

319.82 RCA 102.79 APO 165.99 V2 65.2•2

319.14 ZAC 80.91 ETC 961.06 CLP -30.94

DLA -6.42 RAL 911.97 RAID ISSI.3 V[L 19.413 PTH 2.94 VHP 5.913 DPA -41.33 RAP 239.95 ECC 1.5585

L-| TIME |NJ LAT |NJ _ INJ RT ARC |NJ AZNTH |NJ T|i4( PO CST T|M INJ E LAT |NJ 2 LONG
• lSS.4S -17.57 H.53 90.0_ 11_.S7 • 16 18 1535.5 -14.36 29.33

5179.93 •5.|5 •51.64 IS.IS 78.01 13 •9 58 4579.8 •3.93 £E3.69

laM_.09 -lI.?i 17.43 ?9.40 113.70 3 30 •3 199E.9 -IS.40 10.25

4907.1_ 97.11 911.S1 83.15 71.90 14 49 49 4307.0 •5.04 •03.32

1_1.09 -21.94 1_27 77.00 111.89 4 99 27 1091.1 -10.19 354.18

4171.19 30.51 199.1_ Se.18 73.70 16 O 7 4072.• •7.90 184.33

NID-COUilIJ_ LrxEcuTION ACCURACY ORBIT D[TERN|NATZON ACCURACY

I_T StO.,8_dl 921.1 _13 176.3 ST 130.0 M •67.4 98 393.4

RRT -._0 W .eOg4 RTF -.4196 CRT -.3747 CR$ .9170 CIT -.7993

sr,ds 711.1 RL_ -.14S8 913 .6401 LIA 469.3 NSA t45.E $SA 97.1

861 S97.6 _• 459.9 THA 133.10 EL1 E7•.I [LE 118.1 ALF 10£.75

LAUNCH DATE OCT 1 1970 FL|_4T T|M( 74.00 ARRIVAL DATE DEC 14 1970

_[LIOCENT�IC CONIC

RL 149.78 LAL .OO

RP 107.67 LAP 1.4S

9C 59.392 GL 7.01

PLAN[TOCENTR|C CONIC

C3 39.159 VI4L 5.670

LNCH AZMTH LNCH TIM(

90.00 I 31 13
90.00 12 9 99

100.00 • 50 3

100.00 13 33 SO

110.00 3 52 33
110.00 14 47 49

DIFF[REHTZAL COlllll[CTICI41

1DE .D803 TRA -.3459 TC3 .3081 BAU .2093

R�( -.2•97 _A -.•_HI RC3 -.1771 FAU .04_80
FD( .lSll FRA -.6334 FC3-1.7997 BSP 1479

BIDE .t414 B_A .45099C3 .4070 FSP -543

DISTANCE •Ol._12

LOL 7,40 VL El.D39 GAL -11.60 AZL 98.54 NCA 94.34 SMA

LOP 101.75 VP 36.491 GAP -t.49 AZP 90.11 7AL 2•9.3• TAP

GP -2_.3E ZAL SSS.O5 ZAP 40.65 [T3 E4.95 ZA[ 147.10 [T[

134.60 [CC .E£638 |NC 1.4576 Vl 29.749

323.96 RCA 1D3.73 APO li5.49 V| 35.2_9

315.04_ZAC 79.43 [TC •lO.ll CLP -$4.91

DLA -S.31RAL 811.70 RAD 6S4_.3 V[L 12.390 PTH 2.•4 VHP 5.595 DPA -42.5E RAP E39.SE ECC 1.5291

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CIT TIM INJ E LAT INJ 2 LONG

• 119.93 -10.31 38.42 79.S5" 111._4 2 7 16 1565.6 -15.EE 31.15

5140.SS 2S.•S 2L_9.11 89.90 7t.73 15 35 40 4540.5 23.19 221.05

1911.91 -19.§4 19.91 79.14 113.08 3 91 55 1311.3 -16.25 11.96

481'0.10 •I.§0 •08.88 I•.S6 75._4 14 55 O 4970.1 £4.27 •00.80

1715,93 -_.70 2.00 77.56 116.97 4 91 9 1115.6 -19.98 555,63

4438.54 29.64 190.L_ 91.48 7•.50 16 5 3 4038.5 27.19 192.09

N|O-COURI_[ [X[CUTZON ACCURACY _RBIT DETERMINATION ACCURACY

$GT 501.0 _ SSl.S _5 199.• ST 133.4 _l_ 244.3 96 426.4

RRT -.9749 W .911 RTF -.3605 CRT -.$270 CRS .8473 CST -.7593

745.1 R_ -.1464 915 .6710 LSA 486.4 MSA 148.1 9SA 26.9

_1 599.• _• 4d_3.9 THA 12§.56 EL1 P._9.5 EL2 123.4 ALF 103.48

LAUNCH DATE OCT 1 1970 FLIGHT TIN| 79.00 ARRIVAL DATE DEC 16 1970

H(LIOCENTRIC C_141C

ML 149.79 LAL .00

RP 107.53 LAP 1.11

_C 91.14I i_ 9.05

PLAI4_TOC[N1111C C_NIC

C3 31.970 K _.ltll

LNCI4 AZI4TH LJ4CH TIM(

00.00 11119
00.00 1• 17 34

100.00 • 41 SO

100.00 13 40 94

110.00 3 45

110.00 14 13 41

DIFlrl_ENTIAL C4_IIII_Ti_NI

TD( .07_4 T_A -._Hi44 TCS .2751 BAU .ttti

liD( -.1H1 N_A -.1_1439C3 -.4219 FAU .07211

FD( .99117 FRA -.1101 FC3-1.9741 01P 1429

SO( .919 IRA .45L_ BC3 .S092 FBP -587

DISTANCE 215.107

LOt. 7.40 VL 29.10_ GAL -11.51 AZL M._ NCA 97.98 SNA 133.09 ECC .22621

LGP 104.t0 VII _._49 GAP -S.TS AZP 90._ TAL 230.38 TAP 3•7.g_ RCA 104.55

GP -93.93 ZAL 155.21 ZAP 44.78 ETS 1_.80 ZAE 147.19 ETE 310.37 ZAC 77.83

|NC 1.6391 Vl 29.749

APO 165.6_ V2 55.235

ETC 260.61 CLP -39.11

DLA -4.•5 RAL 211.51 IkO ISil.5 V[L 19.371PTH •.93 VHP 5.293 DPA -43.71 RAP •39.73 [CC 1.5212
L-I TIN| INJ LAT INJ LON6 INJ RT ASC INJ AZNTH INJ TIRE PO C$T TIM INJ 2 bAT INJ 2 LONG

t111.03 -19.11 40.51 79.47 111.30 1 59 S 1590,0 -19.05 32.97

S10_.05 •4.61 l_ll.S2 8_.05 ?S.lO 13 4• 37 4509.9 •2.43 219.55

11b10.03 -_0._ _O.ge 78.97 112.44 3 14 10 1340.0 -17.07 13.67

4_•4oM IS.IT •0_._9 01.99 74.48 15 1 •8 4934.1 23.49 198.40

1740._1_ -_.43 4.34 77.4l 115.63 4 14 33 1140.6 -19.79 357.09

490_.29 11.11 107.1_ IO.SS 71,3• _ 10 28 4004.3 •9.33 179.91

MID-COUII•I_ [X[CUTIOI ACCURACY CIIBIT DETERNINATION ACCURACY

8GT 4ll.S $69 588.7 863 919.9 ST 158.4 Sit •15.5 SS 475.9

RRT -.•SOS W ._0_4 flTF -.9790 CRT -.9393 CR3 .6199 CST -.7333

86_ 711.0 RL_ -.1173 213 .TOTO LSA 518.3 MSA |$0.7 $3A _6.1

S_1 _06.3 SG• 459.3 THA 115.12 EL1 219.5 EL2 132.0 ALF 103.77

1920



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5. 1970 J

LAUNCH DATE OCT t 1070 FLIGHT TINt 7D.O0 ARRIVAL DATE DEC 18 1970

iDEblOCENlrlII• CONIC DItTANC[ 881.798

IlL 149.70 LAL .00 LGL 7.40 VL •O.tSt GAL -11.41 AZL 18.10 KA 100.09 SlDA 115.4! •¢¢ .Z1348 IN( 1.81]!

Re tOT.iS LAP 1.79 LOP t18.19 VP 38.584 GAP 0S.04 AZP J0.34 TAL 931.00 TAP 351.01 RCA 101.20 APO lOS.TO

0¢ 18.D011 fit. O.OD GP -95.44 ZAL 1SS.31 ZAP 40.1| •TO t0.18 ZAE 147.0| •T• 305.12 ZAC 78.19 •TC ZD0.£8
pt.JuE'm¢lmll 1¢ CGNlC

C0 01o••$ _ l-N| DLA -3.17 tAL t$t.S3 tAD •S•8.t V[L 11.334 PTH t.t3 VHP 5.03? DPA -44.81 RAP •34.43

LNCH AZOITH UNCH TIN( L-I TINt INJ LAT Itt*'tLONG INJ RT ASC INJ AZNTH INJ TINt

00.00 I 14 84 tl_•.•S -19.84 41.80 ?9.4• 110.93 I 11 30

IO.O0 19 85 81 gOOQ.4t 84.01 814.04 81.39 74.5• 13 49 51

100.00 t 34 16 tOni.tO -11.01 82.77 78.18 111.7D 3 7 4

100.00 13 48 14 4790.18 tO.tO tO4.0• 81.01 73.39 15 8 13

ttO.O0 3 39 • 111Lq.17 -14.1S 9.89 77.91 114.18 4 • 39

ttO.O0 14 SO St 4•TO.O• 18.49 lOS.80 70.91 70.L_ 16 19 7

Vl ZR.749

V£ $5.£40

CLP -43.15

• CC 1.5145

PO CIT TIN INJ 2 LAT INJ 2 LONG

1825.0 -18.04 34.80

446D.4 El.iS 114.16

13DO.3 -17.87 15.38

4118.3 22.70 1N.It

1183.3 -L_O.SR 359.57

30r5.1 23.30 t,.OT

OI_IAL _CTIGll NID-COUR3E [)IECUTION ACCURACY ORBIT D[T[RtNINATION ACCUIRACY

.01)50 _ -.3EWO TC5 ._1•• •AU .emtt DGT 481,0 _AI I_5.3 8G3 _lt.7 8T 151.3 M 1R7.3 88 518.0

RDE -.t•St RRA -.0808 RC] -.471_0 FAU .07888 RRT -.1437 RRF .7919 RTF -.1711 CRT -.Z019 CR• .7993 COT -.7447

t.t_MMI IrltA -.l_mO IrCO-,.ll_JE DIP t_JO JGO Tl_.t PJ_J -.07D7 R13 .9504 LSA !151.0 _ 151.• 88A •S.7

tOE .1181 BRA .4T_l BC3 .SLY3 FIT -_ )GO •34.0 _ 470.0 THA |04.•7 •LI 103.t EL• 143.D ALF 111.58

LAUNCH DATE OCT t t970 FLIGHT TINt 00.00 ARRIVAL DATE D•C _1 1970

HELIOCENTRIC CONIC

RL 149.70 LAL .00
ff tOY. St LAP t.H

RC •S.405 GL tO.OS

PLAIETQC_NTN I C CONIC

C8 90.1K)O VHL S.SO0

LNCI¢ AZI47H U#CH TINt
90.00 1 • 30

9O.OO tt 35 54

tO0.O0 t I_r 17

1DO.DO 13 $0 $4

110.00 5 33 19

ttO.O0 10 @ 84

DISTANCE 1_8.455

LGL 7.40 VL tt.lM GAL -11.34 AZL 07.1H) HCA lOd.O• _4A 135.79 •CC .ttlOe INC t.0114 Vl 29.749

LOP 111.47 tM _.917 GAP -4._1AZP N.4I TAL 131.46 TAP 335.51 RCA 105.7T APO ID3.80 v• 3S.EAS

GP -IT.tO ZAL ASS.tO ZIP SO.l_ [TO 19.44 ZAE 149.90 [T• L_9.At ZAC 74.33 •TC 15R.92 CLP -40.••

OLA -t.lt i_Lt11.11 PAD •Sll.t _[L 11._10 PTH t.t3 _P 4,817 DPA -4D.07 RAP _t.13

b-| TINt |NJ LAT INJ LONG INJ RT AtC INJ AZl)CrH INJ TIlE P() COT TIM INJ t LAT

1_90.71 -80.$4 44.10 79.1_ 109.93 1 44 31 1955.7 -17.84
S030.05 L_._4 811._4 80.1_D 15.50 13 37 15 4430.9 20.8•

SlNNI.SO -11.71 14.37 79.19 I11.09 5 0 33 1318.5 -10.18

4743.57 _4.14 _01.73 80.S0 71.37 15 IS 19 4195.4 91.09

1780._4 -84.05 7.47 T?.TE 114.17 4 3 • 1189.9 -•$._J

4844.e9 87,74 183.73 11.tS IHl.10 14 _ 9 _k44.7 _4.1_i
OI_IAL CCIIII[CTICIII

11_ .1184 11L4 -.4018 TC3 .1099 @AU .L_13

-.tt3$ NP.A -.tOgO RC3 -.SOOT F,_ .08418

FDE t.tO$9 IrllA -.I_L_ FC_-t,AT£1 08P 1711

ROE .1180 NA .491 K3 .9H_ FOP -748

NID-COIM_ EXECUTION ACCURACY

84;T 4_.$ MR •TE.S 863 L'_5.3

RRT -.0_18 RRF .7919 NTF -.0353

tee 8_9.0 Rl_ -.0237 fit3 .7913

881 @73.0 _ 478.• THA 93.04

[CC |._087

INJ • L._NG

M.8_
913.1J_

IT.11

193.95

.M

175.91

CRBIT D[TERNINATION ACCURACY
ST 170.0 M 157.• •8 50£.0

CRT -.1t87 CR8 ,9749 COT -.8083

LDA $0D.7 143A tSt.O 88A 95.3
ELI 175.7 •Lt 151.3 ALF 150.•$

LAUNCH DAT• OCT t 1DTO FLIGHT TIN[ D2.00 ARRIVAL DAT• DEC £2 1R70

HELIOC•NTRIC CONIC

RL 149.YR LAL .00

RP 107,31 LAP •.11

RC 17.418 GL lt.lO

PLAHETOCENTO IC CONIC

CS _0.103 VICL 5.338

LNCH AZMTH LNCH TINt

9O.OO 0 50 37

90.00 I• 4R 7

1DO.DO • to 48

100.00 14 3 57

110.00 $ 87 $4

110.00 13 13 tI

DISTANCE 235.078
LOL 7.40 VL 90.291 GAL -11.21 AZL •7.7• HCA 107.30 GHA 156.01 [CC .21DDS INC 2.9051 Vl n.749

LOP 114.71 VP 38.148 GAP -3.71 AZP 10.18 TAL 131.79 TAP 330.00 RCA 104.23 APO lit. Y• V£ 33.E49

GP -tO,•2 ZAL 154.D4 ZAP S•.L_l (T8 11.16 Z/dE 14•.31 •T( •93.0• ZAC T•.4i [TC itS.iS CLP -$3.13

OLA -1.07 RAL 211.81 RAD •118.t V[L 11.310 PTH t.2_ VI4p 4.933 DPA -47.17 RAP ••9.•D [CC 1.3038

L-I TIME INJ LAT INJ LONG INJ RT AtC INJ AZNTH INJ TIME PO COT TIN INJ • LAT INJ £ LONG

t185.13 -it.t3 41.03 ?l.•t 100.11 1 30 3 1183.6 -1R.41 31.41

411114.03 t_.l_ t11.33 80.S7 71.S3 14 5 13 4391.0 20.05 £11.13

t0t4.84 -tt.40 t•,40 711.47 110.35 t 54 33 1_£4.8 -10.43 11.17
4_31.04 t$.13 199.S0 80,15 71.40 IS L_ 49 4132.0 21.07 111.79

1114.80 -13.14 •.M 71.0_ 113.34 3 30 _ lt14.0 -L_.I3 1.50

4514.18 89.01 191._ 70.89 _@.tO 19 18 35 3914.• 23.80 174.09

DIF_TIAL C(]_II(CTIOI¢II

TO[ .1818 TIIA -.4E97 TC3 .1L_IO 8AU ._i38

RD[ -.011_1 lIRA -.3080 RC3 -.Sit• FAU .0110_3

FO• 1.4539 FlEA -.073• FCO-t.S_3S _ l••_

ROE .1411 BRA .5107 BC5 .SIHIO FIP -81_5

NID-COUR_EEI_CUTION ACCURACY OROIT DETERNINATION ACCURACY

8GT 489.088R 7_.5 8";3 tSD.9 ST llH_.l M 1_9.$ IS 405.8

RRT .1017 RRF ._93 RTF .1310 CRT .0191 CRD .3043 CST -.8309

I_B 175J.3 llJ_ ,0_11 RI3 .BESt LSA 831.4 _ 191.4 $8A •4.0

DGI 7_.• 88_ 411_.9 THA 1_.53 EL1 118.t ELt 1t9.3 ALF t.•S

LAUNCH OAT• OCT I 1970 FLIGHT TIME 84.00 ARRIVAL DAT• DEC _l 1970

HELIOCENTRIC C_NIC
RL 140,70 LAL .DO

RP 107. SO LAP •.tO

RC e_._oo GL It.tO
PL_TOCtNTO IC CONIC

C3 30.339 _4_ 3.SOe

LNCN AZNTH LNCH TIME

90.00 0 53 L"J

9O.OO 19 51 •

SOD.DO £ 14 43

IOO.OO 14 It Lr7

110.00 3 _ 50

110.00 13 to 43

010TANC( t41._J_

LOL 7.40 VL t8.140 GAL -11.17 AZL 87.S0 HCA 110.54 SNA 1_•.17 [CC .21707 INC 2.4057

LOP 117.N VP M.e•O GAP -3.0_ AZP 90.84 TAL 131.96 TAP _4_.51 RCA 10•._1 APO 1•S.73

GP -$0.§3 ZAL tS4.S_ ZAP J._.OS LrT8 13.73 ZN[ 143.84 [T[ 118.49 ZAC 70.54 •TC 930.01

DLA -.Ot PAL tit,tO _ 9598.t V[L 11.517 PTH t,tt VIDP 4.484 OPA -48.19 RAP t18.07

b-I TIME INJ LIT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIN INJ • LAT
L_tO.•_ -11._ 40,00 80.31 108.d_ 1 3t 1 1715.9 -1D.17

4181.M tl,ff 117.05 80.40 71.91 14 13 47 4391.4 1D.91
E015.37 -L_,C_I _1._8 ?9.15 109.59 • 41 $0 1433.D -10.19

dl008,18 L'3.09 197.51 ?9.94 70.48 15 304• 4099.0 to.t•

1840.03 -L_.tl 10.73 78.91 111.77 3 33 30 1140.0 -•t.00

4403,1_ L_l.t4 170.79 78.•_ •7.27 11 33 29 5883.3 •t.93
DIFFE]ENTIAL C(NO_CTIOMI

TD( .1711 TRA -.4435 TC3 .0553 •AU .t194

I_( -.0371_ _ -.3174 RC3 -.D371 FAU .O•StS

FOE 1.38L_0 IrNA -.9104 FC3-t.7179 BOP 9103

.1771 BRA .Stir 0C3 .8393 FIMP -895

NID-COUR•[EX[CUTION ACCURACY

SGT 310.311GII TT•.J _3 30•.3

RRT .tTSilnF .9531 RTF .3104

SOB 033.TRLrS .071• R13 .8540

SO1 ••7.3 SOt 4•5.0 THA 73.41

Vl L_.749

V2 35.953

CLP -39.95

ECC 1.4993

INJ • LONG

40.38

_09.43

10.86

189.70
5.14

172.17

ORBIT DETERNINATION ACCURACY
ST 231.0 M 108.7 SS 647.9

CRT ._•D_ CRS .1990 COT -.8731

LSA 379.D NSA 150.0 SSA 94.•

ELI 233.D (L2 105.0 ALF 9.54

1911



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH DATE OCT 1 1970 FLIGHT TIME 86.00 ARRIVAL DATE DEC 26 1970

HELIO(ENTR|C CONIC

RL 149.79 LAL .OD

RP 107.49 LAP Z.39

RC 71.740 GL 13.33

PLAN_TOCENTRIC CONIC

C$ 30.111 VHb 3.487

LNCN AZMTH LNEH TIME

90.00 O 47 12

9O.OO 13 O 37

1OO.OO 2 8 2

100.00 14 21 28

110.00 3 18 23

110.00 18 28 37

DISTANCE 248.219

LOt- 7.40 VL 28.251 GAL -11.06 AZL 87.38 HCA 113.78 8MA 136.23 ECC .Z1539 INC 2.6130 Vl 29.749

LOP 121.21 VP 38.670 GAP -2.S0 AZP 91.06 TAL 232.04 TAP 345.81 RCA 106.91 APO 183.60 VZ 35.Z55

GP -32.29 ZAL 153.97 ZAP 67.87 (TS 11.13 ZA( 144.86 ETE 279.77 ZAC 68.39 ETC 258.48 CLP -63.54

OLA 1.04 RAL 212.53 RAD 6598.2 VEL 12.308 PTH 2.22 VHP 4.370 OPA -49.10 RAP 222.61 (CC 1.4936

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TTME PO CST TIM INJ 2 LAT INJ 2 LONG

2348.90 -22.54 50.04 80.99 107.60 1 26 19 1748.9 -19.93 42.35

4928.88 21.18 214.79 80.37 70.73 14 22 43 4328.6 18.34 207.Z5

2082.97 -28.72 50.21 80.37 108.74 2 43 43 1483.0 -20.94 22.52

411,5.78 22.32 195.16 79.92 69.59 13 39 14 4085.8 19.34 187.63

1885.89 -28.88 12.44 79.28 111.96 3 48 29 1265.9 -23.68 4.79

4455.85 25.45 177.82 78.54 88.37 16 42 32 5835.6 22.03 170".33

DIFFERENTIAL CGNRECTIOI_

TO( .2118 TRA -.§015 TC3 -.0308 BAU .2783

ROE .OO&4 RRA -.3237 RC3 -.6908 FAU" .09913

1.7194 FRA -.818t FCS-R.ES08 BSP 2363

BO( .2170 BRA .8971 BC3 .8913 FEP -958

M|D-COUR_M[ (XECUTIOI ACCURACT ORBIT DETERMINATION ACCURACY

SGT §72.3 $89 929.9 $83 322.8 ST 273.7 SIR 104.3 98 887.7

RRT .4310 RRF .8755 RTF .4774 CRT .8130 CR8 -.2498 CST -,9009

SGB 1008.1 RR3 .1031 R13 .8787 LSA 733.0 MSA 148.1 SSA 23.5

SG1 883.8 8GR 484.9 THA 65.71 EL1 284.0 EL1 79.0 ALF 14.45

LAI, R_M DATE OCT 1 1970 FLIGHT TIM( 88.00 ARRIVAL DATE DEC 18 1970

HELIOCENTRIC C(_4IC

RL 149.78 LAL .00

RP 107.48 LAP 1.33

RC 78,803 GL 14.55

PLAN[TOCENTR|C CONIC

C$ !tl.811 VIM. 5.470

LNCH AZNTH L NCH TIME

90.00 0 41 14

90.00 13 10 44

100.00 2 3 34

100.00 14 31 8

110.00 $ 14 5

110.00 15 37 4

DIFFERENTIAL CORItCTION8

TD( .2707 ltA -.845£ TC3 -.1R73 BAU .3008

RD[ .05eO RRA -.SRSR tiC3 -.7407 FAU .t0185

FDE 1.8480 FRA -.91_5 FC3-R._4?O-ILIk • 2873

BO[ .8784 lIRA .8352 BE3 .7518 FSP -1005

DISTANCE 254.737

LOL 7.40 VL 28.254 GAL -10.98 AZL 87.18 HCA 117.02 SI4A 138.28 ECC .21368 INC 2.6351 Vl 19.749

LOP 124.45 VP 38.574 GAP -1.93 AZP 91.R9 TAL 231.97 TAP 348.99 RCA 107.13 APO 185.42 Vl 33.257

GP -33.99 ZAL t53.27 ZAP 7t.59 [T8 8.38 ZAI[ 143.56 [T[ 973.10 ZAC 66.64 ETC 297.85 CLP -88.97

DLA 2.12 RAIL 113.05 RAID 85M.1 V[L 11.300 PTH 1.11 VHP 4.191 DPA -49.90 RAP 118.97 ECC 1.4914

L-I TIME HNJ LAT |NJ L_ |NJ RT A_ INJ AZI4TM INJ TIlE POCET TIN INJ 2 LAT INJ 2 LONG

1378.95 -R3.19 51.17 81.78 108.71 1 10 53 1778.9 -20.88 44.40

4891.40 sm.3S 211.51 80.50 89.87 14 31 18 4191.4 17.43 £03.07

1115.59 -1_.37 3R.14 81.38 107.87 2 38 47 1513.4 -21.70 84.48

4151.19 11.51 192.91) 80.03 88.73 15 48 18 4031.1 18.45 185.33

181R.89 -17.58 14.R3 80.11 111.09 3 45 37 1182.7 -14.43 8.45

4415.i5 RA.81 175.89 71.lkD 85.50 16 50 50 3815.7 11.10 188.51

NID-COUR8[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACT

$GT 853.0 $GR 881.4 $83 335.4 ST 531.4 8R 110.3 88 7t4.3

RRT .5t41 RRF .91k40 RTF .8128 CRT .8598 CRS -.8174 C$T -.8£30

868 101)4.9 lU3 .1149 R13 .8949 LSA 79t.0 MSA 143.8 88A £2.8

SGI 985.1 SGI 481,4 TMA 59.18 EL1 347.7 ELI 58.9 ALF 17.87

LAUNCH 0ATE OCT 1 1970

HELIOCENTRIC CONIC

RL 149.78 LAL .OO

RF 107.40 LAP 2.83

RC 79.097 Gk 13.79

PLAN[TOCENTRIC CONIC

C3 t9.799 VHL 5.451

LI_H AZMTN LNCN TXME

90.00 0 35 24

90.00 15 21 33

100.00 1 58 15

100.00 14 41 23

110.00 5 9 58

110.00 15 48 11

FLIGHT TIME 90.00 ARRIVAL DATE DEC 50 1970

DISTANCE 281.220

LOL 7.40 VL 28.250 GAL -10,|8 AZL 86.93 HCA 120.28 SMA 158.23 ECC .21248 INC 5.0884 Vl 19.749

LOP 127.70 VP 38.672 GAP -1.58 AZP 91.55 TAL 251.79 TAP 332.08 RCA 107.50 APO 188.20 V2 33.238

GP -33.85 ZAL 152.43 ZAP 77.43 (78 5.43 EkE 141.94 ETE 264.87 ZAC 84.72 ETC 157.55 CLP -74.47

DLA 3.24 RAL 215.88 RAD 6568.2 V[L 12.294 PTH 2.21 VHP 4,243 DPA -§0.$8 RAP 113.11 ECC 1.4899

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO CST TIN INJ 2 LAT INJ R LONG

241t.50 -15.85 54.42 82.89 105.77 1 13 36 1812.3 -21.44 48.57

4855.30 19.49 210.13 80.77 89.04 14 42 31 4255.3 18.47 t01.83

8145.24 -2S.02 34.38 82.50 108.92 2 34 1 1543.2 -21.46 18.52

4597.79 20.64 190.80 80.19 87.89 15 58 3 3997.8 17.48 183.45

19_0.77 -t8.22 16.14 8t.10 110,14 3 41 39 1520.8 -t5.22 8.29

4395.03 25.74 173.95 78.81 64.83 16 39 26 5795.0 20.13 184.97

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .3352 TRA -.5910 TC3 -.2331 BAU .3259 8GT 758.3 8r_ 928.0 8G3 345.3 ST 398.4 SR 151.7 8S 757.7

RD( .1041 RRA -.3131 RE3 -.7849 FAU .10307 RRT .1648 RRF .9085 RTF .7120 CRT .9348 CR8 -.8142 CST -.9598

FOE 1.9480 FRA -.90482 FC3-1.9973 8SP 3019 _ 1198.4 R13 .1408 Rt3 .9091 LSA 857.3 HSA 143.1 88A 2E.O

BOE .3510 liRA .6736 BE5 .8188 FSP -1038 SG1 1088.7 88t 478.6 THA 55.51 EL1 424.2 ELI 42.4 ALF 20.18

LAUNCH DATE OCT 1 1970 FLIGHT TIME 9t.00 ARRIVAL DATE JAN 1 1971

HELIOCENTRIC CONIC DISTANCE L_7.889

RL 149.78 LAL .DO LOL 7.40 Vk R8.140 GAL -10.78 AZL 84.88 HCA 123.50 SI4A 134.18 ECC .211t0 INC 3.3173

RP 107.48 LAP E.77 LOP 1_0.95 VP _.845 GAP -.87 AZP 81.83 TAL 131.51 TAP 355.01 RCA 107.41 APO 164.92

RC 78.889 f_. 17.14 GP -37.18 ZAL 151.44 ZAP 82.04 £78 2.33 ZAE 140.04 ETE t80.81 ZAC 81.83 ETC 258.76

PLAMETOCENTRIC CONIC

C3 19.843 VHL 5.448 DLA 4.41 RAIL. 114.41 RAD 8588.R VI[L 1t.190 PTH 1.11 VHP 4.t55 OPA -31.18 RAP 111.47

V1 29.749

VZ 35.859

CLP -79.98

ECC 1.4882

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L_ INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ E LONG

90.00 0 tll 35 2448.08 -14.48 58.83 85.79 104.71 1 10 23 1848.1 -21.20 48.89

90.00 13 33 17 4817.9R 18.58 107.88 81.R0 88.11 14 $3 35 4117.9 15.44 E00.59

100.00 1 31 59 2179.03 -25.87 35.58 85.43 109.87 2 R9 18 1579.0 -25.24 28.72

100.00 14 58 34 458R.Z0 19.72 188.57 80.88 87.07 16 8 38 3982.1 16.44 181.31

110.00 3 3 59 1990.58 -t8.90 18.19 81.18 109.10 5 38 29 1350.6 -28.03 10.20

110.00 13 58 3 4383.41 L_.80 171.97 7R.18 83.81 17 8 47 3763.4 19.10 164.79

DIFFERENTIAL CORiti[CTIGq8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( .4104 TRA -.8381 TC5 -.34S8 8AU .5538 8GT 864.1 8GR 948.8 888 348.4 ST 477.0 SR 189.8 SS 788.4

RD( .1818 IRA -.8155 RE3 -.EL_RS FAU .10289 RRT .7355 RRF .9_01 RTF .?809 CRT .9835 CRS -.9043 C$T -.9324

FOE Z.0£33 FRA -.8M0 FE3-3,00R9 81P 5408 SG6 1311.8 R13 .15t8 R15 .9202 LSA 928.4 MEA 140.3 8SA 21.2

BD( .4578 lIRA .7118 BC3 .8921 FSP -1038 381 11t2.7 882 474.6 THA 48.55 EL1 512.5 ELI 29.9 ALF 21.49

1922



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 1 1970 FLIGHT TIME 94.00 ARRIVAL DATE JAN 3 1971

H[LlOCENTR|C CONIC

RL 149.78 LAL .DO

RP 107.48 LAP 2.97

RC 80.90? GL 18.59

PLAMETOCENTll I C CONIC

C3 t•. GID VHL 5.441

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT
90.00 D R3 38 2481.$2 -tS.lO

IO.O0 13 46 D 4778.78 17.S5

100.00 1 47 39 2215.35 -L_i.$E

IOO.OO 15 4 40 4524.99 18.71

110.00 3 R 1 lllll.9al -_1.90

110.00 10 • 48 4330.47 21.10

DIIrlrLrRENTIAL COIIItECTI_

• 4lTl TIIA -.SlIS TC3 -.4_3 BAU .3811

lED( .Lq)Oe RItA -.••63 RC3 -.8415 FAU .1005•

FIDE 8.0937 FRA -.79S• FC$-£.lklOS BSP 371W

BD[ .55•1 OitA .747• BC3 .SN_45 FSP -1054

DISTANCE 274.0•5

LOt. 7.40 VL 2•.223 GAL -lO.II AZL B•.41 HCA IE6.74 SNA 136.03 [CC .21001

LOP 134.20 VP 3•.•S2 GAP -.37 AZP •2.15 TAL Z31.12 TAP 357.99 RCA 107.47

GP -$•,RS ZAL 150.30 ZAP 84.45 ETS 359.08 ZAE 157.91 (TE 255.04 ZAC 60.99

INC 3.5961 Vl 29.749

APO 164.60 V2 55.258

[TC 256.17 CLP -85.45

DLA

INJ LONG INJ RT A$C INJ AZNTH INJ TIME
$9.46 85.08 ID$.S$ 1 S S

205.44 81.79 67.42 15 5 59

39.19 84.74 104.71 2 24 _ll
106.26 91.27 16.25 1• •0 5

L_D.43 03.64 107.94 3 35 3
188._4 79.71 •2.94 17 18 59

NIO-COURK [XIECUTION ACCURACY

SGT 108t1.$8GII 9t_.5 $03 343.•

RItT .7853RRF .9688 RTF .0270

SCAI 14_10.5 _ .IlHI1 R13 .9275

SGI 1351.1 SCA_ 488.S THA 43.95

5.64 RAL 115.27 RAD 4S88.2 VEL 12.288 PTH Z.21 VHP 4.252 DPA -51.68 RAP 207.80 •CO 1.4875
PO CST TIN INJ 2 LAT 1NJ E LONG

188•.3 -22.99 51.42

4178.8 14.34 198.24

1•15.3 -24.04 31.13

582§.0 15.34 179.09

1582.6 -2•.86 19.31

5750.5 18.00 1•2.67

ORBIT DETERNINATION ACCURACY

ST 5•7.1 M Z35.5 $• •lG.O

CRT .9954 CR$ -.•508 CST -.l•lO

LSA 1011.1 N6A 158.5 •SA 19.B

EL1 912.9 EL2 ZO.T ALF ZZ.SO

LAUNCH DATE OCT 1 1970 FLIGHT TINE 94.00 ARRIVAL DATE JAN 5 1971

HELIOCENTRIC CCNIC

RL 140.711 LAL .IX)
RP 107.411 LAP 2.D7

It(: 1_.732 64. tO.15

PLANET•CENT• | C CONIC
C$ 1_.1_8 Vt4L 5.445

LNC_ AZMTH LN(H TIN[

90.00 0 17 84

9O.OO 13 59 S5

100.00 I 4£ •

1DO.D0 19 17 59

110".00 • S? ml

110.00 1(, III II

DI$TAN(Zl_IO.467

LOL 7.40 VL 28.•O1 GAL -lO.SS AZL 6D.12 HCA 1•9,98 SMA

LOP 137.45 VP 84.1_4 GAP .11 AZP !_.49 TAL 230.64 TAP

GP -40.58 ZAL 149.00 ZAP 10.81 ET9 5SS.70 ZA[ 155.G0 ETE

155.84 ECC .20891 INC 5.8784 V1 29.749
• (M_ RCA 107.48 APO 164.25 V2 59.25?

24D.84 ZAC 56.19 ETC 2SS.5D CLP -90.81

DLA 8.84 RAIL. 216.25 iliAD 6961|.2 VEL 12.284 PTH 2.21 VI41P 4.305 DPA -52.17

L-I TIME XNJ LAT INJ _ INJ RT ADO INJ AZMTH INJ TIN( PO CDT TIN

1826.0_ -29.75 61.34 84.99 10£.84 0 S9 34 1946.0

4737.56 19.45 L_)Z.90 IE.SI 84.65 15 16 51 4137.4

I_94.04 -84.D7 41.69 N.•7 105.59 2 19 41 1954.8
4485.71 17.(H_ 11.3.84 I_.0_ 65.45 19 52 40 3885.7

1017.S• -50.30 L_.D1 9S.16 18811.65 3 31 34, 1417.9

4295.85 20.71 167.84 80.41 62.18 17 50 • 8495.8

DIFFERI_TIAL C_Im[CTICN8 NID-COURI(EX[CUTION ACCURACY

.5191 lrlA -.7304 TC5 -.5784 BAU .4159 84T 1178.7 _ 1069.8 893 357.8

liD[ .2417 RRA *.Zll_9 RC3 -.•702 FAU .09815 RRT .6173 RRF .85tMI RTF .8595
FD[ 2.1110 Ir•A -.734D FCS-£.84NI1 BSP 4257 _ 1562.§ _ .1751 R15 .8549

DOE .MRS lIRA .7855 BC5 1.0449 FSP -1050 SGI 1490.9 SG2 497.5 THA 40.15

RAP 204.2• [CC 1.4876

INJ 2 LAT INJ 2 LONG

-23.70 $4.21

13.15 165.78

-24.8• $3.78

14.19 178.77

-27.75 14._4

16.85 110.87

ORBIT DET[I_I41NATION ACCURACY

ST 966.6 M 271.5 SS 851.4

CRT .t94H) CRS -.9706 CST -.IHi4l

LSA 1012.4 145A 134o8 S•A 19.2

ELI 721.5 EL2 19.7 ALF £2.04

LAUNCH DATE OCT 1 1970 FLIGHT TIME 98.00 ARRIVAL DATE JAN 7 1971

HELIOCENTRIC CONIC DISTANCE 289.817

RL 149.79 LAL .00 LOL 7.40 VL 2•.175 GAL -10.42 AZL 85.90 HCA 155.22 SNA 135.99 ECC .20787 INC 4.1•98 Vl 29.749

RP 107.49 LAP 3.0• LOP 140.70 VP 58.915 GAP .ST A2P 82.99 TAL 250.07 TAP 5.28 RCA 107.4• APO 195.05 V2 3S.£SS

9C 64.9•5 GL 21.95 GP -41.91ZAL 147.54 ZAP 94.4? ET9 552.20 ZAE 155.15 ETE 245.42 ZAC 57.41ETC 255.01CLP -94.01

PLAMETOCENTRIC CONIC

C3 8•.754 VHL 5.455 DLA 8.57 RAL 217.52 RAD 9§98,2 VEL 12.285 PTH 2.21VHP 4.569 DPA -52.98 RAP L_O.•• ECC 1.4894

LNCH AZNTH LNCH TIME L-! TIN• INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 D 10 4• 2574.11 -16.59 95.57 88.54 100.74 0 55 40 1974.1 -24.91 57.54

90.00 14 IS 14 4885.10 15.24 L_lO.22 89.53 95.64 15 55 27 4095.1 11.85 103.10

100.00 1 3l 10 L_)8.M -27.13 45.05 M.06 101.89 2 14 28 1998.7 -25.71 5•.74

100.00 15 52 51 d_65.77 11.41 181.32 82.87 84.646 19 46 55 3843.8 12.87 174.55

110.00 2 55 39 1051.17 -31.02 2S,M 87.11 109.13 5 27 55 1456.2 -Zl.•4 17.50

110.00 1• 51 51 4159.04 19.55 llS.Ikl 11.30 91.31 1742 50 HS9.O 15.55 158.77
DIFFERENTIAL CORI_CTI_ MID-COUR_ [XI[CUTION ACCURACY ORBIT DETLrRI41NATION ACCURACY

TO( .7055 TRA -.77_0 TC5 -._821 BAU .4440 SGT 1359.0 _ 1040.9 $05 527.0 ST 761.5 M 511.4 •S 648.2

RD_ .2849 I_A -.2579 RC5 -.9781FAU .0_510 RRT .65_4 RRF ._425 RTF .8815 CRT .DSH_• CR$ -.9•_ CIT -.9741

FD( 2.1193 FRA -.&491 FC3-2.7540 BSP 4705 _ 1694.0 _ .1929 RI5 .8595 LSA 1187.1MSA 152.5 SSA 18.0
BO_ .7908 BRA .814• BC5 1.1189 F_ko -10_4 SG1 1631.2 89_ 4M.4 THA 56,57 EL1 840.9 EL2 25.8 ALF 21.69

LAUNCH DATE OCT 1 1970 FLIGHT TIN[ 100.00 ARRIVAL DATE JAN 9 1971

_LIOC(NTRIC CONIC

RL 149.78 LAL .00

RP 107.50 LAP 3.14

RC 87._41GL L_._O

PLAMETOCENTIIIC CONIC

C_ 84.DS9 VHL 5.474

LNCH AZNTH LNCH TIME L-I TIME INJ L.AT

90.00 0 3 29 LqWS.to -84.96

90.00 14 52 10 4949.19 15.84

100.00 1 84 88'1 _d47.¢_ -2•.27

1DO.D0 15 46 44 43191.$4 15.08

110.00 2 40 O £01_.84 -51.7_

110.00 1• 45 54 4119.95 18.•2
DIFFERENTIAL _CTIDI_

T1_ .•L_4 TRA -.8104 TC5 -.?9•_BAU .4748

RD£ .3271NItA -.226) RC5 -.iTSl FAU .08847

FDE E.11M FRA -.5519 FC5-£.5845 _ 5149

B02 .9015 94A .8414 BC5 1.1859 F•P -941

DISTANCE 93.184

I.OL 7.40 VL 28.144 GAL -10.11 AZL 85.44 HCA

LOP 143.99 VllI 84.510 GAP 1.01 AZP 95.51 TAL
GP -43.47 ZAL 145.84 ZAP 97.94 [1"$ _8.58 ZAE

156.46 SMA 155.42 •CO .20689
228.41 TAP 5.87 RCA 107.40

130.90 ETE 241.40 ZAC 55.62

INC 4.5572 Vl 21).749

APO 1•5.45 V2 55.253

[TC 254.44 CLP-1DI.OZ

DLA

INJ LONG INJ RT ASC INJ AZNTH INJ TIME

_9._4 _0.38 99.00 0 47 11

187.35 84.7S 65.07 15 48 44

48.53 10.13 100.1_ 2 • 44

176.03 1,4.16 63.88 17 2 4

28.84 N.L_'• 103.58 5 25 59

185.53 9_.4_ 80.57 17 56 15

MID-COUREEXECUTION ACCURACY

8GT 1505.5 M 1041.0 8,G$ 512.2

RRT .6539 RRF .9472 RTF .89¢14
1831.111tL_J .StL_ fl13 ._29

SGI 1772.5 69£ 491.7 THA 55.29

8.60 RAIL 210.94 ILIAD 4961.2 VI[L 12.3_ PTH 2.22 VI4P 4.S01DPA -55.29 RAP 197.65 ECC 1.4931

PO CST TIN INJ 2 LAT INJ 2 LONG
Z025.9 -25.44 _40._0

4045.E 10.41 190.40

1747.7 -2•.57 40.14

578•.5 11.44 171.7_

1494.4 -L_.5• 10.50

8418.9 14.17 150.56

ORBIT DETERI41NATION ACCURACY

ST 904.2 M 351.1 •S 862.7

CRT .D953 CRS -.9909 CST -.9781

LSA 1942.7 NSA 131.0 $SA 16.7

EL1 971.3 EL2 51.9 ALF 21.11

1925



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19705

LAUNCH OATE OCT I 1970 FLIGHT TIN[ 102.00 ARRIVAL DATE JAN 11 1971

HELIOCENTRIC CONIC

RL 149.79 LAL .00

RP 107.51 LAP 3.21

RC 89.SOQ GL 2S.74

PLANETOCENTRIC CONIC

C3 30.34S VHL 5.$09

LNCH AZNTN LNCH TIME

90.00 23 51 9

90.00 14 51 32

100.00 1 22 17

100.00 1Q 7 1

110.00 Z 43 4?

110.00 17 2 0

DIFFERENTIAL CORRECTIOIS

TOE .9979 TRA -.842S TC3 -.8968 BAU .5051

RD( .3914 RflA -.191§ RC3 -.8641 FAU .OSZSZ

FOE Z.0784 FRA -.4591 FC3-Z.3543 BSP 5633

BO( 1.0349 8RA .8640 8C3 1.1452 FSP -940

DISTANCE 299.415

LOt. 7.40 VL 28.109 GAL -ID.15 AZL 85.04 HCA 139.68 $MA 135.15 ECC .20597 INC 4.9897 Vl 29.749

LOP 147.E1 VP 38.561 GAP 1.43 AZP 83.79 TAL 228.89 TAP 8.38 RCA 107.51 APO 162.98 VZ 35.149

GP -45.10 ZAL 144.02 ZAP 101.10 ETS 344.84 ZAE 127.96 ETE 137.84 ZAC 53.79 (TC 153.88 CLP-105.93

DLA 11.59 RAL 219.90 RAD 8589.2 VEL 12.317 PTH Z.22 VHP 4.652 DPA -53.96 RAP 194.54 (CC 1.4994

L-I TII42 INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ Z LAT INJ Z LONG

2844.6S -27,52 78,46 92,78 96,95 24 35 83 208A.7 -26.27 88.01

4882,76 12.36 194,28 88,28 64,32 16 8 5 5992.8 8.80 187.39

2403.40 -28.87 52.57 92.55 98.12 Z Z 20 1803.4 -27.44 44.05

4349.24 13.58 175.74 85.84 63,11 17 19 30 5749.2 9.88 198.91

2148.38 -31.48 32.48 91.83 101.35 3 19 36 1548.4 -30.56 23.78

4177.05 18.76 160.87 83.83 59.77 18 11 37 3577.0 12.44 154.21

NID-COUR81[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1870,2 8GR 1045,4 883 294,7 ST 1042,3 SR 387.0 88 871.3

RRT .88_5 RRF .9811 RTF .9078 CRT .9938 CRS -,9951 CST -.9814

$88 1970.4 RZ5 .Z025 R13 .9482 LSA 1406.8 MSA 129.4 98A 15.3

SGl 1915.6 882 481.3 THA 30.30 EL1 1111.1 EL2 40.5 ALF 20.18

LAUNCH DATE OCT 1 1970 FLIGHT TIME 104.00 ARRIVAL DATE JAN 15 1971

HELIOCENTRIC CONIC

RL 149.78 LAL .00

RP 107.SE LAP 8.29

RC 91,770 ft. 27,99

PLAN(TOCENTR|C CONIC

C$ 30.951 Vt.lt. 5.593

LNCN AZMTN LNCH TIN(

90.00 23 41 Z4

90.00 15 15 28

100.00 I 15 43

100.00 18 27 47

110.00 2 57 48

110.00 17 20 18

DISTANCE |K55,883

L(_. 7.40 VL 28,071 GAL -10,00 AZL 84,59 HCA 142,93 SI4A 134,85 ECC .20509 INC 5,4197 Vl L_.749

LOP 150.48 VP 38.530 GAP 1.63 AZP 94.33 TAL 227.88 TAP 10.81 RCA 107.19 APO 192.81 V2 55.245

GP -48.99 ZAL 141,94 ZAP 103.80 ET$ 340,98 ZAE 125.25 ETE 23d.71 ZAC 51.89 [TC Z$3.25 CLP-110.41

DLA 13.44 RAt. 221.43 RAD 8588.2 VI[L 12.342 PTH 2.23 VHP 4.841 DPA -54.82 RAP 191.46 ECC 1.5094

L-I TIN( INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TII4_ PO CST TIM INJ 2 LAT INJ 2 LONG

2752.74 -27.98 78.38 95.52 _1.52 24 27 17 2152.7 -27.08 tH).84

4584.Q0 10.82 190.87 88,12 63.60 18 29 3 3934.6 8.99 184.08

2447.71 -29.39 37.27 95.38 93.89 1 34 51 1467.7 -28.30 48.94

42154.85 11.88 t72.39 87.47 62.37 17 38 21 3494.9 8.09 165.85

2284.70 -33.14 36.74 94.82 98.91 3 14 31 1604.7 -51.55 27.87

4130.64 15.17 138.23 88.$7 39.00 18 29 5 3330.8 10.95 151.87

ORBIT DETERMINATION ACCURACY

ST 1192.1 _ 421,9 88 878.7

CRT .9921CR8 -.9977 CST -.9889

LSA 1534.4 MSA 128.9 88A 13.8

ELI 1283.6 EL2 50.0 ALF 19.38

DIFFERENTIAL C_III(CTIO_S

101[ 1.1257 llltA -.9971 TC5 -.9742 BAU .5336

RDE .4041 RRA -.1499 RC3 -.9590 FAU .07576

FOE £.0359 FRA -.5335 FC3-2.1191 BSP 6049

BOE 1.1988 BRA .8800 BC3 1.2995 FSP -864

MID-COURSE EXECUTION ACCURACT

SGT 1838.9 IGR 1035.2 8G3 274.5

RRT .844S RRF .9339 RTF .9158

SG8 2108.5 R23 .2128 R13 .9469

3G1 2057.5 SGZ 461.3 THA 27.53

LAUNCH DATE OCT 1 1970 FLIGHT TIME 106.00 ARRIVAL DATE JAN 15 1971

HELIOCENTRIC CONIC

RL 149.79 LAL .00

RP 107.55 LAP 5.51

RC 94.058 GL 50.49

PLAN(TOCENTRIC CONIC

C3 31.869 VI_L 5.145

LI4CN AZNTH LNCH TIN(

90.00 Z$ 29 40

90.00 15 38 $4

100.00 1 5 27

100.DO 18 51 44

110.00 2 30 39

110.00 17 41 2

DIFFERENTIAL CORRECTIONS

TD( 1.3090 TRA -.8818 TC3-1.0414 BAU .5§94

ROE .4482 RRA -.1009 RC5 -.7997 FAU .0t838

FDE 1.9848 FRA -.2531 FC3-1.8878 BSP 8532

BOE 1.3830 liRA .8875 BC5 1.5131 FSP -815

DISTANCE 511.915

LOt. 7.40 VL 28.030 GAL -4.85 AZL 84.05 HCA 146.16 SNA 134.55 ECC .20428 INC 5.9537 Vl 29.749

LOP 155.71 VP 58,49§ GAP 2,22 AZP 94.85 TAL 227,02 TAP 13,17 RCA 107.05 APO 182.01 V2 35.240

GP -48.79 ZAL 139.59 ZAP 108,04 ET$ 336.91 ZAE 122,43 ET( 231,84 ZAC 49,82 ETC 252.58 CLP-114.BO

DLA 15.51 RAL 223.14 RAD 6568.3 VEL 12.379 PTH 2.23 VHP 5.076 DPA -55.88 RAP 188.30 ECC 1.5244

L-| TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2852.94 -28,28 84.23 98,76 91.61 24 16 53 2232,9 -27.75 75.80

4499,05 8.61 187,11 90,46 62.92 18 53 25 3869.1 4.91 180.38

2543.17 -29,77 62,85 98.69 92,78 I 45 50 1943.2 -29,07 54.12

4234,05 9,94 169,12 89,75 61,66 18 2 18 3634.1 6.08 182.48

2270.59 -33.72 41.78 98.34 85.98 3 8 28 1670.4 -52.52 52.75

4079.60 13.36 155,39 87,73 58,24 10 49 2 3479,6 9,07 148.92

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 200_,6 8GR 1015.7 883 252,3 ST 1358,0 Sit 454,8 $8 884.6

RRT .82HS3 RRF .9536 RTF .9217 CRT .9902 CR$ -.9991 CST -.9881

884 2245,4 R23 .2235 R13 .9479 LSA 1678,2 NSA 129.5 88A 12,2

$81 2197.3 882 482.4 THA 24.90 ELI 1430.8 EL2 80.4 ALF 18.38

LAUNCH DATE OCT 1 1970 FLIGHT TIN( 108.00 ARRIVAL DATE JAN 17 1971

H(LIOCENTR | C CONIC

RL 149,78 LAL .0O

RP 107.53 LAP 3.35

RC 94.339 rd. 33.29

PLANETOCENTR IC CON|C

C3 35.227 VHL 5.7&4

LNCH AZNTH LNCH TIN(

0O.0O 23 14 59

0O.0O 18 9 2

100.00 0 50 48

10O.0O 17 19 $4

110.00 2 21 54

110.00 18 S 15

DISTANCE 318.113

LOt. 7.40 VL 27.948 GAL -9.68 AZL 63.41 HCA

LOP lSt.H VP 34.438 GAP 2.10 AZP 85.$7 TAL

GP -50,97 ZAL 138,94 ZAP 107,78 ET4 332,86 ZAE

149,38 S14A 184,Z0 ECC ,20347 INC 8.5857 Vl L_.749

228,09 TAP 15,47 RCA 106,89 AI_C) 161,50 V2 35.235

219,50 (T[ 2L89,44 ZAC 47.55 ETC 231,80 CLP-I19.01

DLA 17,81 RAL L_3,08 RAD 858,3 V(L 12,434 PTH 2,25 VHP S,389 DPA -57.15 RAP 184,89

L-I TINE INJ LAT INJ _ INJ fiT ASC INJ AZ14TH INJ TIM( PO CST TIM IHJ 2 LAT

21VL_,47 -26,28 81,L_9 109,$4 48,07 24 3 48 23L09,5 -28,23

4348,58 6,25 162,41_ 93,41 62,3_ 17 L_ 15 3743,9 2,49

2938.41 -29.88 49,85 102,98 88,28 1 34 36 2038.4 -29,67

4114.88 7.48 185.23 _,68 61.02 18 29 19 3584,9 3.76

2344.14 -34,11 47.1_ IO/LS1 92.43 3 1 2 1748.1 -33.$8

40L_,91 11,31 152,28 90,45 37,53 19 12 16 $422,9 8,95

OIFIrI[RENTIAL CGItRECTI(3_8

TO[ 1.3291 111A *.41_t TC3-1.0773 BAU .5813

RDI[ .4447 llA -.0424 RC3 -.7488 FAU .08045

FOE 1.92110 FRA -.1498 FC3-1.5731 BSP 8904

BO( 1.9018 BRA .8849 BC3 1.3090 FSP -732

MID-COURSE EXECUTION ACCURACY

8GT 2111.4 _ 988.3 863 n8.5

RRT .INI16 RRF .R3S6 RTF .9210

SG8 2380.3 R_J .1548 RI3 .9483

SG1 2334.6 882 414.3 THA 22.32

ECC 1.5468

INJ 2 LONG

4£.62

179.15

60.79

139.64

38.95

143.90

ORBIT DET1_RI41NATION ACCURACY

ST 1542.4 SIR 484.8 98 889.6

CRT .4879 CR8 -.9997 CST -.9879

LSA 1840.6 MSA 151,8 SSA 10.6

ELI 1615.1 EL2 71.7 ALF 17.28

1924



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5, 1970 )

LAUNCH DATE OCT 1 1DTO FLIGHT TIN( 110.00 ARRIVAL DATE JAN 19 1971

HELIOCENTRIC CONIC DISTANCE $14.21M

RL 149.T• LAL .00 LOL 7.40 VL Z7.939 GAL -9.51 AZL 81.6§ 14CA lSZ.61 $14A 133.85 ECC .RDZT3

RP lOT.ST LAP 3.37 LOII IID.ED VF 38.418 GAP 8oil AZP IHl.|5 TAL ZRS.IO TAP 1T.?O RCA 108.T1

RC IH1.114 GL 38.48 GP -55.46 ZAL 133.H ZAP $01.11 IT| 528.15 ZA[ 111.40 ETE 2ZT.11 ZAC 45.0|

PLAN(TOCENTR|C CONIC

C$ 3S.RS4 VtDL S.•$7 DLA 20.40 RAL 1_7.tl RAO 8518.4 V[L 12.S15 PTH 2.27 VI4P 5.738 DPA -S8.43

URN kZNTN UgH TIN( L-| TIRE |NJ I.AT |NJ LONG |NJ RT A_ INJ AZNTH INJ TIN( PO C$T TIN

90.00 111 SS 41 $O49.1l -27.67 IHI.ll |01.91 83.7S 23 46 30 2449.2

!10.00 18 4S S2 4305.71 3.88 1TT.T7 97._ 81.87 17 17 35 3703.8

100.00 0 34 15 2748.121 -II.SO 77,75 107.1| 84.t8 I 18 58 2144.0

100.00 17 S8 14 4014.18 4.19 180.75 18.88 60.49 19 1 58 _184.2

I10.00 R 10 52 1441.72 -34.14 55.18 107.44 88.11 2 51 34 1841.7

110.00 18 38 47 _HISI.£1 8.Rt 148.14 IS.I• S8.RT 18 38 48 555•.2

DIFFEIENTIAL CORRECTIN NI_K(_CUTION ACCURACY

TO( S.T•IY TmA -.•TlrS TCS-I.0SOO BAU .1044 KT_JRI.I$DR 948.0 K8 Lq)4.G

• $171 RRA .0181 IIC8 -.8786 FAU .OSlDe RRT .RS04NRI r .9188 RTF .9807

FOE 1.t483 IrRA -.04149 FC8-1.8001 lip 7458 m £817.91U_1 .2428 R13 .9495

88[ 1.8853 lIRA .8773 K8 1.1_N_8 Flip -t7§ SGI _78.7 IGZ 419.8 THA 18.82

INC 7.•SOS V| E9.T4D

APO 180.88 V2 $5.229

ETC 250.89 CLP-1£$.13

RAP 100.99 ECC 1.5802
INJ Z LAT INJ 2 LONG

-28.25 91.58

-.40 171.14

-29.89 88.97

1.03 154.21

-34.02 45.68

4.54 148.54

ORBIT D[TERNINATION ACCURACY

ST 1741.0 S4t 498.T SS 885.1

CRT .8856 CR8 -.9985 CST -.•8•5

LSA Z011.• 148A 132.4 SSA 1.1

EL1 1809.4 ELE 01.3 ALF 15.83

LAUNCH OAT[ OCT I 1870 FLIGHT TIN( IIE.00 ARRIVAL DATE JAN 21 1971

HEL IOCRNTRI C COMIC

IlL 141. F• LkL .00

I_ 107.88 LAP $.39

IRE 100.910 GDL 3t1.1)4

PLANETOCENTR I C CONIC

C5 N.810 K •.11tt

LNCH AZNTH iNCH TIN(

90.00 It ltl 18

I0.00 IT $8 2T

1DO.D0 O 11 30

1DO.D0 18 34 41

110.00 I 841 21

110.00 II • 18

DISTANCE 830.487

LOL 7.40 VL 27.890 GAL -9.38 AZL 81.?0 14CA

LGP 11k5.4§ Vle 3g.377 GAP 8.30 AZF 97.Sl TAL

6P -54.85 ZAL 180.50 ZAP IOR.IN) ETSD£8.ES ZAE

155.82 SNA 138.48 ECC .L)OL_I_

I_P.4.OS TAP 19.87 R(A 104.51

118.07 ETE L[?.4.78 ZAC 42.09

OL_ tS.NJUL ttD.001UO 1518.| N(L IE.181 PTI4 2.89 YElP 1.118 DPA -10.80

L-I TIN( INJ LAT INJ _ INJ RT AI_ |NJ A_4TH INJ TIN( PO CST TIN
_EOS.20 -L_.OZ 111.11 111.80 78.4E 28 11 40 !_S05.2

41t9.TS -.19 1T1.41 11W.81 I1.11 '18 48 16 8589.7

!1R4.$5 -18._ M.00 112.£8 79.72 O 59 42 I_04.5

_HleD.ti3 1.87 158.32 1Ol.ll G0.15 19 45 8 3885.6

LHJH.H -81.S2 14.04 113.EI 82.87 2 89 2 19St.7

N.LqJ t._ 144.N 11.5tll H.82 20 13 9 8211.8
DIFFERI[NTIAL CCIm[CTICRm

TO[ E.1048 TNA -.1410 TC8-1.01_5 BAU .8197

ROE .5408 NRA .0971 RC8 -.S_01 FAU .04491

FD2 1.7724 IrRA .0175 FC3-1.0141 B_Me 711Hi

80[ E.1728 NA .8855 BC8 1.2100 FSP -595

INC •.3010 Vl _D.749

Also 180.45 V2 55.222

[TC 249.41 CLP-127.25

RAP 178.28 ECC 1.8305

INJ E LAT INJ 2 LONG

-27.3• 10_.TO

-4.0• 1_4.77

-29.35 79.57

-2.82 148.00

-_4.14 54.85

1 .?i 1_.73

ORBIT DI[TI[le41NATION ACCURACY

ST 1_J5.1SR SO1.7 SS 881.0

CRT .9810 CRS -.I283 CIT -.9910

LSA _07.1 _ 185.1 iDA 7.6

ELI 2028.0 EL2 92.8 ALF 14.10

NI_ EXECUTION ACCURACY

8GT £42.8 M 180.0 8G8 170.5

lilT .8300 _ .ll4_l RTF .2548

IGII L_lSt.l _ ._J|l R18 .1504

84;1 L_I)t.I _ 475.7 THA 17.O8

LAUNCN DATE OCT 1 1970 FLIGHT TIN( 114.00 ARRIVAL DATE JAN 28 1871

HELIOCENTRIC CONIC

RL 148.78 LAL .00

RP 107.81 LAP 3.59

Re 103.118 _L 45.87

PLAHETOCENTRIC CONIC

C3 45.055 VHL i. Sil

LNCH AZNTH LNCN TIN(

90.00 21 40 58
90.00 18 44 14

1DO.D0 £8 52 3•

100.00 19 35 14

110.00 I _ IS

110.00 1D 51 41

DIFFERENTIAL CGRR2CTIN

TD[ R.S20$ TRA -.7SOS

ROE .5371 RRA .1l_l

FD( I.•SOT FRA .0931
ROE t. STi• BRA .ilN

DISTANCE 838.588

LOL 7.40 VL 2T,140 GAL -9.14 AZL 10.48 H(A

LOP 188.70 VP 88.335 GAP S.85 AZP 111.90 TAL

GP -59.70 ZAL 128.71 ZAP 109.58 ET8 517.81 ZAl[

158.05 INA 155.10 ECC .20155 INC D.S225 Vl 11.749
222.95 TAP 21.21 RCA 108.30 APO. 159.10 V2 35.215

ID_.42 ET( 2_.22 ZAC 38.71 ETC 247.09 CLP-I$1.S•

DLA tR.St RAL 252.74 RAD 1511.8 V[L 12.825 PTH 2.38 VIDP 8.844 DPA -82.08 RAP 1?0.1Rr'ECC 1.7085

L-I TIRE INJ LAT INJ LONG INJ 2T ASC |NJ AZNTH INJ T|N( PO CST TIN INJ 2 LAT INJ 2 LONG

3487.88 -21.SO 128.85 118.15 71.59 22 58 13 ,-_.,187.4 -24.21 118.94
4018.51 -S.RS |81.71 1D8.88 82.24 18 51 10 3418.S -I.S2 114.•1

5077.85 -25.14 101.48 117.77 75.28 24 25 54 2477.$ -27.1D R$.£8

3151.78 -2.$7 147.97 107.9tl 10.28 20 39 28 3251.8 -l.I1 141.40

27Ot.0t -31.75 75.00 118.79 7_.ll 2 21 50 2102.1 -58.2D N.10

3799.78 t.fl 140.4_ iOd.Rl 51.93 20 55 8 3199.8 -1.S$ 134.22

RID-C_URJ[[XECUTION ACCURACY ORBIT DET£1_41NATION ACCURACY

TED -.9778 BALI .8271 $GT L_JDJi.8 _ 808.2 KS 152.8 ST 2113.2 SR 4T2.8 SS •73.4

RE5 -.4SOS FAU .O_DJ?T P_T .71MI_NNF .9_43 RTF .9814 CRT .9748 CR8 -.9944 C$T -.J024

FC$ -.7584 Blip 8_78 SG_ 2781.7 P_3 .2974 R18 .9518 LSA P_121.8 NSA 138.• SSA 4.2

OC3 1.0895 FSP -511 881 2789.4 SCA_ 48,5.8 THA 13.90 EL1 L_GO.D EL2 105.7 ALF 11.7•

LAUNCH DATE OCT I 1970 FLIGHT TIN( 118.00 ARRIVAL DATE JAN 25 1871

HELIOCENTRIC CONIC DIITANCE _142.115

RL 14•.7D LAL .00 I.OL. T.40 VI. L_r.7111 GAL -8.14 AZL ?8.tdl 14CA 18_.22 Sl4A 182.72 [CC ,_070 INCI1.1805 Vl _.748

RF 107.14 LAP 3.81 LOP 181.14 VP _lll.llMI GAP 8.iS AZP 100.84 TAL 221.80 TAP _4.0_ RCA 106.0• APO 159.85 V2 35.207
RC 105.4111 GL 4•.L_ GP -83.85 ZAL IL_.4S ZAP 1ON.81ETS 811.48 ZAE 105.82 ETE 218.1_ ZAC 34.?3 ETC Z45.31 CLP-116.55

PLANETOCENTRIC CONIC

C$ 50.79• VI_ 7.1_4 DLA 50.08 RAL I_1._ RAD ISlR,I N(L 15.119 PTH 2.40 VHP 7.1_D DPA -88.1_D RAP 1_.19 ECC 1.8355

LNCH AZNTH LNCN TIN( L-I TIN( INJ LAT INJ _ INJ RT A$C |NJ /G_4TI4 INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

79.47 19 I 14 4048.08 -14._0 1_.C_ 110.81 83.28 20 8 87 3443.0 -17.88 110.94

100.58 21 51 48 34O8.38 -14.10 127.57 1_0.81 88.E1 22 48 57 _888.4 -S?.DY 1L_D.4D

79.47 IS 1 14 4043._ 014._0 ltli.01 120.81 83.28 Lq) • 37 _448.0 -17.88 180.•4

100.53 21 Sl 48 _118._1 -14.1t 127.57 120.81 88.1_ 22 49 57 2898.4 -17.17 180.49

110.OO I 5 5_ Illt.48 -27.8_ M.72 111.71_ I_1.88 I 54 11 I_Ni.5 -30.40 IO.51

110.00 IO SO • _MIT.12 -1.38 184.5t 112.?0 55.84 21 51 57 3OI7.l -S.81 121.55

DIFFERENTIAL C.(]IIU[CTIGIq_ MIO-COUllS[ EXECUTIGN ACCURACY CRBIT DI[TI[RNINATION ACCURACY

TOE 3.0745 TEA 0.1117 TC_ -.8414 IUMJ .8142 8GT I_llll.7 _ IHm.8 SG5 127.5 ST 241t0.1 SR 381.9 •$ 810.5

RD[ .4tl0 RRA .8111 RE8 -.8188 FAt/ .01891 RRT .lllllBIF .8511 RTF .141DO CRT .95L_ CRS -.980leST -.liDs

FDE 1.SOS• FRA .lSS4 FC3 -.488_ RIP 8744 SGll _lOl.| _ .E5_5 218 .9141 LSA 2148.R NSA 142.7 SSA S.O
ROE 5.1088 BRA .7588 BC_ .9199 FSP -485 SGI _RtlT,S 88_ 41_.7 THA 9.83 EL1 2508.7 EL2 114.6 ALF 8.56

1925



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE OCT 1 1970

HELIOCENTRIC CONIC

RL 14•.79 LAL .00

RP 10T.•8 LAP 3.37

lC I07.785 8L St.•3

PLAHETOCENTRIC CONIC

C3 e4.173 VHL 8.011

LI_H AZMTH LNCH T|HE

70.73 19 18 14

109.87 t3 8 t4

70.73 18 19 14

109.t7 t3 • _J

110.OO t3 51 46

110.00 tt 34 3

FLIGHT TIN( 118.00 ARRIVAL DATE JAN 27 1971

016TANCE 386.651

LOL 7.40 VL 27.734 GAL -8.73 AZL 7l. SE HCA 165.39 3MA 132.32 ECC .20007 INC13.4844 Vl 29.749

LOP 173.1• VP 36.241 GAP 4.25 AZP 103.06 TAL 120.60 TAP 25.99 RCA 105.85 APO 158.80 V2 35.198

GP -68.19 ZAL 117.60 ZAP 107.26 ET8 303.31 ZAE 100.61 ETE 213.93 ZAC 30.00 ETC 241.14 CLP-143.07

DLA 33.•0 RAL 240.4§ RAO 6§69.2 VEL 13.621 PTH 2.49 VHP 9.006 DPA -64.79 RAP 151.52 ECC 2.0581

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIN( PO CST TIN INJ Z LAT INJ 2 LONG

4287.96 -13.81 169.38 129.92 58.84 19 Z9 42 3688.0 -17.84 178.81

3363.42 -13.90 117.48 128.91 58.84 24 4 28 Z783.4 -17.82 110.72

4£67.t6 -13.81 166.38 1EB.gZ 58.84 19 Z9 42 3688.0 -17.84 179.81

3363.4t -13.80 117.49 126.91 58.84 24 4 Z8 2763.4 -17.82 110.72

3230.96 -18.04 109.77 131.50 60.47 Z4 45 37 2631.0 -21.85 102.99

3468.41 -9.63 123.00 126.85 57.04 23 31 51 2868.4 -13.90 116.51

OIFFERENTIAL C(:itRECTION3

TID( 3.84•1 TRA -.§005 TC$ -.6636 BAU .5973

RD( .tO50 RRA .4t_7 RC3 -.Lq)99 FAU .02118

Iro( 1.9242 IrRA .2100 FC3 -.2857 2SP 9140

IM)[ 3.8535 MA .•882 BC3 .9962 FSP -355

NID-COURR( EXECUTION ACCURACY CIRBZT DETERNINATION ACCURACY

SGT 2962.9 SGR 541.6 $93 103.3 ST 2755.8 SR 188.5 SS 849.4

RRT ._lOtl RRF .5932 RTF .8552 CRT .7388 CR3 -.8017 CST -.9953

3031.7 R23 .2559 R13 .9582 LSA 2805.9 NSA 148.2 3SA 3.8

SG1 2989.§ 6G2 504.2 THA 5.88 EL1 2759.1 EL2 129.8 ALF 2.90

LAUNCH DATE OCT 1 1970 FLIGHT TINE lZO.00 ARRIVAL DATE JAN 29 1971

HELIOC2NTRIC CONIC

RL 148,78 LAL .00

lip 107.6J LAP 3.34

IK 110.046 GL 57.73

PLAN[TOC[NTRIC CONIC

C8 00.132 K •.494

LNCH AZNTH LNCH TINE

Ikl.42 18 3 42

115.58 0 8 37

M.4£ 18 3 42

115.58 0 8 37

94.42 19 3 42

115.S8 D 8 37

DIFFERENTIAL CGRM[CTION8

4.9258 TRA -.1452 TC3 -.4273 BAU .5219

RDE -.0020 RRA .8343 RC3 -.0706 FAU .01370

FOE 1.4744 FRA .2(M)G FC3 -.1316 BSP 9505

BDE 4.9619 BRA .6508 BC3 .4331 FSP -282

DISTANCE 354.631

LOL 7.40 VL 27.979 GAL -8.50 AZL 72.95 NCA 168.53 SI4A 131.92 ECC .19940 INC17.0524 Vl 29.749

LOP 176.43 VP 38.183 GAP 4.53 AZP 106.73 TAL 219.33 TAP 27.86 RCA 105.62 APO 158.23 V2 35.189

GP -73.35 ZAL 112.25 ZAP 104.94 ET6 290.93 ZAE 94.96 ETE 204.63 ZAC 24.25 ETC 233.42 CLP-154.07

DLA 37.44 RAL 245.68 RAD 6569.8 VI[L 14.542 PTH 2.64 VHP 11.1)49 DPA -M.54 RAP 138.07 ECC 2.4834

L-I TIME INJ LAT INJ LONG |NJ RT ASC ZNJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

4472.74 -12.03 189.67 139.53 54.28 19 18 15 3872.7 -18.62 193.51

3335.IH_ -12.02 114.11 139.52 54.27 1 4 13 2736.0 -18.90 107.76

4472.74 -12.03 199.87 139.$3 54.28 19 18 15 3872.7 -19.62 193.51

3335.H -12.02 114.11 139.52 54.27 1 4 13 2736.0 -16.90 107.78

4472.74 -12.03 189.87 139.53 54.28 19 18 15 3272.7 -19.62 185.51

3335.H -12.02 114.11 139,52 54.27 1 4 13 2739.0 -19.60 107.76

NID-COURIM_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3063.1 8GR 612,4 SG3 81.7 3T 2972.7 8R 391.1 83 851.3

RRT -.5373 RRF -.33P.4 RTF .9697 CRT -.9330 CR8 .•022 CST -.9970

SG8 3144.5 RL"J -.2415 RI3 -.9653 LSA 3112.9 NSA 155.5 SSA 2.7

SG1 5101.5 $GZ 518.5 THA 175.67 EL1 299_.0 ELZ 159.7 ALF 172.99

LAUNCH DATE OCT I 1970 FLIGHT TIME 122.00 ARRIVAL DATE JAN 51 1971

HELIOCENTRIC CONIC DISTANCE 360.514

RL 149.78 LAL .00 LOL 7.40 VL 27.624 GAL -6.25 AZL 69.79 NCA 171.59 SNA 131.52 ECC .19985 INC25.2078 Vl 29.749

RP 107.7R LAP 3.30 LOP 179.67 VP 58.144 GAP 4.76 AZP 112189 TAL 217.98 TAP 29.57 RCA 105.40 APO 157.94 V2 35.179

RC 118.324 GL 61.81 GP -78.21 ZAL 106.47 ZAP 101.79 ET3 297.22 ZAE 87.73 ETE 183.76 ZAC 17.07 ETC 217.59 CLP-179.75

PLAM[TOCENTRIC CONIC

C3 149.40• VHL 12.223 OLA 40.16 RAL 252.29 RAD 6570.6 V[L 16.454 PTH 2.87 VHP 14.677 DPA -81.99 RAP 123.27 ECC 3.4589

LI4CH AZHTH LNCH TIH( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CTT TIN INJ 2 LAT INJ 2 LONG

80.R4 19 9 52 4832.67 -8.42 210.33 152.21 50.98 19 27 4 4032.7 -13.44 204.40

119.79 0 55 9 3379.98 -8.40 114.95 152.19 50.52 I 51 29 2780.0 -13.42 109.01

90.£4 18 9 52 4632.57 -8.42 210.33 152.21 50.58 19 27 4 4032.7 -13.44 204.40

119.78 0 55 • 3379.88 -8.40 114.95 152.19 50.59 1 51 29 2760.0 -13.42 109.01

80.24 18 • 52 4832.67 -8.42 210.35 152.21 50.56 19 27 4 4032.7 -13.44 204.40

119.78 0 55 9 3379.96 -8.40 114.93 152.19 50.58 I 51 29 2780.0 -13.42 108.01

DIFFERENTIAL CORRECTION3 RID-COURIME EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TIDE 5.9])00 TRA .6511 TC3 -.1819 BAU .3237 _T 2863.5 _GR 1514.0 SG3 64.1 87 2810.3 :SIR 1473.7 SS 902.4

RDE-3.1354 lIRA .3921 RC3 .0072 FAU .00565 RRT -.9200 RRF -.8431 RTF .9903 CRT -.9832 CRS .9873 CST -.9991

FIDE 1.51R9 FRA .3_K}9 FC3 -.0339 BSP •6•4 _ 3258.1 R23 -.2946 RI3 *.9766 LSA 3295.1 NSA 185.2 SSA 1.8

BiDE 9.7910 BRA .8801 BC3 .1621 FSP -218 SG1 3195.2 $GZ 531.8 THA 155.26 ELI 5169.7 EL2 152.2 ALF 152.42

LAUNCH DATE OCT 1 1970 FLIGHT TIN( 124.00 ARRIVAL DATE FEB 2 1971

HELIOCENTRIC CONIC DISTANCE 3tt6.174

RL 149.78 LAL .00 LOt. 7.40 VL 27.567 GAL -7.94 AZL §4.07 PiCA 174.45 SMA 131.11 ECC .19744 INC35.9298 Vl 29.749

RP 107.75 LAP 3.26 LOP 182.90 VP 38.093 GAP 4.90 AZP 125.80 TAL 216.49 TAP 30.83 RCA 105.23 Also 157.00 V2 35.169

RC 114.699 _ U.54 GP -78.81 ZAL 100.58 ZAP 98.02 ETS 224.19 ZA( 77.09 ETE 143.29 ZAC 8.54 ETC 207.96 CLP 1Z7.70

PLAN(TOCENTRIC CONIC

C3 325.876 VHL 18.055 DLA 39.63 RAL 260.47 RAD 6571.6 V[L 21.149 PTH 5.20 VHP 22.268 DPA -53.84 RAP 110.24 ECC 6.5647

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT A3a_ INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

91.03 10 49 • 4736.39 -3.41 214.95 106.36 50.49 20 5 6 4136.4 -8.47 209.13

118.87 I 24 8 3504.511 -3.39 12t.30 11_.35 50.42 2 22 32 L_904.4 -8.45 115.49

91.03 18 46 • 4736.39 -3.41 214.95 166.56 50.49 20 5 6 4136.4 -8.47 209.15

118.97 1 24 8 3504.56 -3.39 121.30 119.55 50.49 2 22 32 L_104.4 -8.45 115.49

61.03 18 46 • 4736.3• -3.41 214.95 1M.36 50.49 LPO 5 6 4136.4 -8.47 20g.13

118.87 1 84 8 5504.36 -3.39 121.30 1(4.35 S0.49 2 22 32 2904.4 -8.45 115.49

DIFIrERENTIAL C(:RflECT|(_ NID-COURIM[ [)([CUT|ON ACCURACY OI_BIT DETE.RNINATION ACCURACY

TDE 4.0177 TRA 1.7516 TC3 -.0031 BAU .3897 8GT 1465.t _ _9tt.6 393 52.4 ST 1293.3 SR 2880.9 SS 1097.2

RD(-9.0710 lIRA -.8291 RC3 -.01194 FAU-.O0595 RRT -.5L_I_ _ -.9759 RTF .9816 CRT -.9917 CR3 .9975 CST -.9985

FOE 1.7862 FRA .5055 FC3 .0156 BSP •830 SC_ 3268.4 R23 -.1379 RI3 -.9693 LSA 3339.2 NSA 159.8 SSA 1.6

• .0L_O0 BRA 1.9809 6C3 .0894 FSP -174 SGI 3227.2 SG2 517.2 THA 115.49 EL1 3154.2 EL2 151.4 ALF 114.06

t926



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATE OCT S |970 FLIGHT TIN( lt•.OO ARRIVAL DATE FEB 4 1971

N(LIOCENTIIIC COMIC

IL S4S.TI LJ_ .00 LCL 7.40 VL lY.SSO GAL

lip SOT._ LAP 5.10 LOP SOI.S4 VP 38.048 GAP

tic SIS.ITS GL 11.88 GP -$S.55 ZAL 95.49 ZAP

PLAN(TQCENTRIC CONIC

C$SO40.STt _b 11.114

LNC_ _ LNCN TINE
8O.0• 88 8O48

OS.t• 88 SS SJ

IOO.OO S 811 S

tO0.O0 88 14 _i

ISO.OO $ I_ tS

ISO.O0 me _7 47

DI_IAL CCRNECTICN8

TO(-8.•IOS _ 1.70111 T¢3 -.0545 BAU 1.7t41

ND-S$.ISSeNRA-S.O004 RC3 -.tilt FAU-.O4L_I

FOE t.SOSS FRA 1.1410 FCS .0317 BlIP 80111

B0(I4.089I ilIA S.tNB_ .SSil FIP -SSO

DI•TMKE 571.055

-7.48 AZL 81.60 iiCA 178.58 8NA 150.71 ECC .1946E INC••.iD£5 Vl 29.749

4.92 AZP 158.57 TAL £S4.§O TAP $1.04 RCA 105.27 APO IS•.14 VZ 35.158

14.51 (T• 15£.93 ZN[ 57.57 ETE 115.41 ZAC 1•.28 ETC tIHJ.S• CLP ••.52

DLA 1_.38 RAL 111.95 RAD 6573.0 Vl_L34.09E PTH

L-| TINt INJ LAT
4159.Sl .IS

ISIS.IS .St

3907.81 -S.S4

480S.4S 0.88
11ST.N -iT.IS

4804.01 17.70

3.51VHP 4D.SE5 DPA -35.01 RAP IOE.54 ECC18.1317

|NJ L_NG INJ IT ASC |NJ AZ14TH INJ TIN( PO ¢•T T|N INJ E bAT INJ Z LONG

17i.L_ 179.45 81.•t 13 31 41 _J5S.• -5.S5 |69.JO

111.48 179.4f •S.II 14 t 55 $555.• -3.55 1•1.85

139.05 114.13 I1.1113 2 23 _ 3087.2 -1E.14 lSt.tO

IS7.18 174.73 SS.!M 13 48 118 5401.4 4.9R 110.14

lSS.IO 1011.11 59.98 4 33 38 11157.4 -t1.03 104.50

111.41 110.$7 IO.t7 t3 47 51 1104.1 13.$1 155.T0

NID-COURliEEXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 4HI4.3 87_ Lq_S.7 8G3 47.S •T 459.4 M 2471.S IS 157T.•

liT ._DIQ WRF -.9•47 flTF -.3415 CRT .S$1HS CR• .!3995 C•T .9181

8GB 3000,ERL_ -.1006R15 -.91k45 LSA L_43.S liSA IS3.1 ••A 1.4

IGI L_34.4 8GZ $_.0 THA 81.68 ELI t508.t EL_ 155.0 ALF 80.0•

LAUNCH DATE OCT I lll'O FLIGHT TIN( 1E8.00 ARRIVAL DATE FEB • 1R71

HEblOCENTRI¢ CONIC

8_ 181.71 bA_ .00

RIP 107.811 LAP 3.13

RC IIS.S_J 64. -38.713

P1.Ai_TOCI[NTIIIC CONIC

C$ TT4.T4S VEiL 117.834
LNCi4 AZNTI4 LN(H TIN(

SI.5• 4 914

IST.4$ 15 Sl Lr7

St.$5 4 • 14

187.49 55 II Lr7

It.IS 4 I 14
SIT.4• SI 1887

DIFT3_N_STIdd. CCNN[CTIC_

TIE 4.|131 Tit& .4118 TC3 0.0_7J BAU t.0470

RD-I•.IT_HP _ ._4_3 RC3 .SLIT FAU-.OL_3S

FD_-t.T3SO FIA .OILS FC3 .OlSl Blip $750

BOE14.tDTS iRA .SITS BC3 .SITS Flip -161

DISTANCE 391.05_

LOL 7.40 VI. t_.43£ GAL -8.04 AZL 147.87 t4CA 183.$9 8MA 130.30 ECC .t0385 INCST.SSSS Vl tI.748
LiP 589.37 Vi e 37.950 GAP 1.33 AZP 31.15 TAL 115.38 TAP 39.07 RCA 105.74 APO 155.86 V2 35.147

GP 11.34 ZAL 94J.11 ZAP 9_.35 ET• 173.75 ZN[ 69.24 ETE 151.51ZAC 145.09 ETC t•9.OI CLP 104.18

DLA -78.94 RAIL LNJ5.27 glAD 1571.8 _L 19.934 PTH
b-I TIN( INJ LAT

11449.41 .41

U0.33 .441

P.443.41 .41

H0.33 .41

11441.41 .44

190.35 • 48

3.43 VHP 39.tS7 DPA tE.S9 RAP 177.90 ECC13.7503

INJ LONG INJ RT AIM: INJ AZWTH INJ T!_ PO C3T TIN INJ I LAT INJ 2 LONG

83.11 185.17 118.97 4 $0 9 1845.4 •.$S 8_.00

I_IN_.M Ill.SO 1118.97 15 $0 17 50.3 •.31 t•l.S5

83.12 113.17 118.97 4 50 9 1845.4 8.31 69.00

III.IMI 11,5.10 118.97 15 _ 17 30.3 1.3t tel.S5

83.11 SiS.S7 148.97 4 SO • 1845.4 8.31 I_.O0

L_E.N SiS.SO 118.97 15 N 17 30.3 8.32 181.55

Nl_ EXECUTION ACCURACY _IT DI_TI_Itl4INATIGN ACCORACY

IGT S0311.• _ _OlT.S •G3 51.I ST $41.4 M tilT.3 •S 1761.3

mlT -.1141;11UlF .INIIO ITF -.lIDS (lIT -.IIII CR• -.IH169 CIT .9710

318•.2 _ -.09_5 Ill .JIM3 L•A 3431.1 NIl II$.4 SSl 2.1

IGI 3145.2 IGt S18.0 THA 1_!.•3 EL| II_1.• ELl 157.3 ALF 106.7•

LAUNCH DATE OCT I 1R70 FLIGH_ TIN( 130.00 ARRIVAL DATE FEB • 1_71

H(LIOCENTRIC-CON|C

RL 148.78 LAL .IX)

RP 107.69 LAP 3.DS

RC 121.401 GL -•E.IO

PLAN(TOCINTR|C CCMIC

C$ t_I.lT• VHL 15.455

LI4(H AZMTH Lii_H TINE

10.10 O • M

159.90 |I tl 14

10.10 0 • M

119.90 11 18 14

SO.IS 0 I M

S69.1_D IS I• 14

D|irlr(RENT|AL CGRRI[¢T|ON_

TD[-3.E7•5 "iRA -.SOIO TC3 -.OlST BAU .1449

ND[-1.80_T llA-l.|l_lt RC3 .0419 FAU .OOt4S

IrOE-l.IYS7 FRA -.III)I FC$ -.0090 B_P 101139

BO( 5.0145 MA l.ltlO 8C3 .0451 FSP -Ill

DISTANCE 385.13£

LOt. 7.40 VL E7.554 GAL -7.81 AZL 110.44 HCA 1BE.DE SNA

LOP SIt.SO YP 57.$37 GAP 6._4 AZP 5•.SD TAL E13.55 TAP

GP TS.TT ZAL 101.70 ZAP 101.18 ETS 132.33 ZAE 87.00 ETE

1_9.89 ECC .EOlS5 INCiD.A448 Vl 2•.74•

39.S5 RCA 103.71 APO 154.07 V2 55.136

211.41 ZAC 155.•0 ETC 243.31 CLP 142.17

DLA -IS.It RAL 196.18 RAD 4§71.4 VI[L 18.9•9 PTH

L-I TIN( INJ LAT

t$38.08 7.8•
SlIM.IT 7.89

1335.C_ 7.$9

$8t4.$7 7.89
I335.M 7.19

S814.17 7.89

3.06 VHP tO.SOD DPA •9.56 RAP E41.58 (CC 4.957_

|NJ _ INJ RT A$C INJ AZNTH INJ TIME P_ CIT TIN INJ t LAT |NJ 2 LONG

83._ 104.17 171.04 O 47 36 1738.1 15.79 •2.75

tSl.Tt 104.89 171.D4 15 5 18 ltl5.O 15.79 257.83

83._ 104.87 171.G4 O 47 36 1738.1 15.79 •2.75

tSS.Tt 104.88 171.D4 13 5 19 52t5.D 15.7I 157.03

03.(_ 104.01 171.04 O 47 34 1738.1 15.7t 82.75

E58.71 104.19 171.04 13 5 19 5EE5.O 15.78 25T.83

NI0-CO_RJE EXECUTION ACCURACY ORBIT _I_iINATION ACC_ACY

SIT s_13.5 s_ 3Stl.S s_3 Is.7 ST 1E39.8 M lS_8.5 ss sz2.s

RRT .IM88 RRF .9774 RTF .993E CRT .9710 CR$ -.9856 CST -.9974

3555.7 fl_ -.1514 RI3 .9900 LSA EELS.7 I¢SA 141.1 SSA 1.2

SGI 3533.1 _ 401.t THA 61.78 EL1 2058.t EL2 241.5 ALF 52.45

LAUNCH DATE OCT 1 1970 FLIGHT TIN( lll.O0 ARtRIVAL DATE FEB 10 1971

NELIOCENTRI C C(_lC

Rb 149.71 hAL .00

RP 107.69 hAP t.N

K in.No k -IO._

PL.M4[TOCtNTR I C C_NIC
C3 107.1,.311 Vt4L 10.375

t.NQ4 AZNllq LN(H TIN(

19.74 0 7 47

IIM.tl 11 3 10

15.74 O 7 4T

IIM.ll 11 3 10

11.74 0 T 47

IIM.L_J 11 S SO

DIFFENENTI_ CGNNKCTI_q_
11D(-t.14118 11L4-S._IT8 TC3 -.311113 BAU .4537

RD[ .30_S _ -.3397 RC3 -.OSSG FAU .OS4_

IrD( -.Ills FRA -.IN)f3 FC3 -.1t70 Blip 11510

1.8588 MA 1.431M BC3 .3113 FIMP -tI2

DISTANCE 3ttl.779

LOL 7.40 VL 27.335 GAL -7.30 AZL 109.43 i4CA 188.9E lIMA 129.41 ECC ._D074 INCIS.4EIt Vl 29.749
L_ e Sl_.S3 V_ 37.I_4 GAP I.SS AZP 70.71t TAt. SiS.S5 TAP 40.88 RCA 103.41 APO 155.48 v2 35.124

GP T_.09 ZAL 104.17 ZAP ICNI.SI [TI 81.33 ZNE 941.90 ETE 151.77 ZAC 161.58 ETC 211.88 CLP-IT9.56

DLA -Tl.Sl PAL 193.St PAD ISTO.S V_L lS.S3t PTH t.7E VHP 14.0tO SPA 58.41 RAP 144.73 ECC 2.7713

L-I TIN( INJ LAT INJ LING INJ RT AS¢: ZNJ AZI4TH INJ TINE PO CIT TIN INJ 2 LAT INJ 2 LON£

tt_.S• 15.83 78.40 14.81 165.55 O 44 17 ISSI.O 24.69 76.62

54HII.IM 11.13 t$l.N N.IM 1_5.5§ II 40 4 50113.9 24.•7 257.21

11110.90 11.93 71.40 N.II 115.55 0 44 17 IllS.O _L.IS 78.12

13.IM 11.93 130.•9 10.84 113.55 ll 40 4 SO_3.I _4.67 _57.21

ISlKI.SI IS.DE 71.40 l.ll SLS.55 0 44 17 1591.0 14.11 76.•2

144|t.IM 1l.$3 2SS.S_ 11.14 115.55 12 40 4 5093.9 14.17 25T.21

NI_EXECUTION ACCURACY ORBIT D_TERNINATION ACCURACY

8iT 3435.2 Mdl 844.6 IG3 77.1 ST 1841.9 SR £69.1 SS 851.3
lilRT .71141 IIIIF .8705 RTF .•S31 CtlT -.0403 CRS .1871 CIT -.9891

3731.| RL_ -.1520 R15 .$791 LSA 1951.6 14SA $1E.4 SSA 1.9

SIS _iJlS.• $_ 514.5 THA 10.58 EL1 5841.9 ELl 299.4 ALF 179.61
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH OAT[ OCT I 1970 FLIGHT TIlE 154.00

H(L|OCENTR|C CONIC

EL 14t.78 LAL .DO

RP 107.93 LAP 8.8$

RC 185.912 GL -55.48

PLAN_TOCENT91C CONIC

C$ 62.267 VHL 7.891

LNCH AZNTH LNCH TIM(
21.30 0 50 9

159.70 11 24 43

81.30 0 50 9

158.70 11 E4 43

91.$0 0 50 9

150.70 11 24 43

01FIrEgENTIAL C.ORRECTIOI_I

TOE-8.3517 TRA-1.3712

G .71S0 lIRA -.O344

FOE -.949S FRA -.3134

BO( 9.4599 BRA 1.3717

ARR|VAL DATE FEB 12 1971

DISTANCE $97.579

LOt. 7.40 VL 87.275 GAL -7.00 AZL 105.90 HCA 191.99 SHA 129.08 ECC .8D043 1NC13.9959 Vl 89.749

LOP 199.05 VP 37.830 GAP $.72 AZP 7Q.40 TAb 210.44 TAP 48.43 RCA 103.91 APO 154.95 V2 55.118

GP 95.49 ZAL 110.99 ZAP 112.69 ST9 $7.15 ZAE 103.77 ETE 149.59 ZAC 150.16 ETC 829.15 CLP-195.88

DLA -71.35 RAL 200.89 RAO 6569.2 VEL 13.551 PTH 2.48 VHP 10.903 DPA 49.58 RAP 844.57 ECC 8.0848

L-[ TIN( |NJ LAT INJ LONG INJ RT ASC |NJ AZNTH |NJ TIN( PO CST TIM INJ 2 LAT |NJ 2 LONG
Z055.18 24.44 71.57 102.05 159.44 1 24 25 1455.2 31.90 69.99

5581.$5 84.45 257.79 102.07 159.44 12 57 44 4901.8 31.90 254.90

2055.19 24.44 71.57 102.05 159,44 1 24 2§ 1455.2 31.90 98.99

5581.$5 24.45 257.79 102.07 159.44 12 57 44 4901.$ 51.90 254.90
2055.15 24.44 71.57 10E.05 159.44 1 24 25 1455.2 51.90 611.a9

S581.65 24.45 257.79 102.07 159.44 12 57 44 4981.6 31.90 254.90

MID-COURSE EXECUT|GN ACCURACY ORBIT DETERMINATION ACCURACY
_T 3759.0 6rdl 530.3 165 95.4 ST 1945.7 SR 520.5 S$ $75.5

RRT -.4079 RRF -.2Z59 RTF .9522 CRT -.8545 CRS .9401 C$T -.9504

SC_ 3799.0 R23 .2479 R13 -.9642 LSA 2105.8 NSA 284.0 SSA 8.8

SO1 57t5.9 162 S01.5 THA 176.52 EL1 1997.8 ELE 885.8 ALF 166.90

LAUNCH DATE OCT 1 1970 FLI6HT TIN[ 139.00 ARRIVAL DATE FEB 14 1971

HELIOCENTRIC CONIC

RL 149.78 LAb .00

RP 107.97 LAP 2.75
RC 198.159 _ -!0.13

PLANETOCENTIIIC CONIC

C3 42.O51 V14L $.4115

LNCH AZMTH INCH TINE

29._1 1 $2 34

153.$2 11 43 45

9l.ll I 39 34

153.51 11 43 45

ll.ll I 32 $4

153.31 11 41 43

TC3 -.7605 BAU .$552

RC3 .1035 FAU .02253

FC3 -.5152 BSP 11507

BC5 .7871 FSP -302

128.$8 ECC .20057 |NC10.6101 Vl 29.749

44.06 RCA 102.90 APO 154.47 V2 35.099

146.71 ZAC 155.19 ETC 239.01 CLP-160.37

DIITANCE 403.427

LOL 7.40 VL 27.218 6AL -t.71 AZL 100.tl NCA 195.12 SMA

902.97 VP 37.777 GAP t.94 AZP 79.75 TAL 201.94 TAP

59.08 ZAL 114.43 ZAP 118.20 ETS t1.69 ZAE 109.00 ETE

DLA -14.72 RAL 208.58 RAO ISM.$ V(L 12.713 PTH 2.53 VHP 9.189 OPA 48.04

L-| TIN[ INJ LAT INJ lONG INJ RT AO_ INJ AZNTH INJ TIM( PO CST TIM

104£.37 L_9.$0 13.79 104,45 159.97 2 4 57 1342.4

$491P.$3 29.$0 955.75 104.45 152.95 13 15 25 4899.$

1t4£.57 Z5.eO t3.79 104.45 152.97 2 4 57 1342.4
541_.$3 L_It.60 255.73 104.45 152.95 13 15 25 4899.$

1949.57 211.60 43.79 104.45 152.97 Z 4 57 1342.4
5499.$3 H.S0 255.73 IO4.45 152.99 13 15 25 4899.$

DIFFI[IU[NTIAL C¢IUU[CTIOI_

TD1[-9.1045 TRA-I.£gtD7 TC3-1.5307 BAU .7¢_D0

liD( .$979 RRA .O_H)7 RC3 .2389 FAU .02942

FOil -.9790 IrRA -.3052 FC5 -.6059 BSP 12075

00( 8.2171 BRA 1.3003 BC5 1.3519 FSP -579

MID-COURSE EXECUTION ACCURACY

SGT 38S7.2 _ 195.1 $65 115.9

RRT -.7225 RRF -.M94 RTF .9478

3919.4 R23 .2805 R15 -.9525

SO1 3990.3 192 475.4 THA 172.47

RAP 844.18 ECC 1.6921

INJ 8 LAT INJ 8 LONG
36.65 59.69

36.85 851.63
36.65 59.69

36.65 251.63

36.$5 59.$9

36.65 951.63

ORBIT DETERNIHATION ACCURACY

3T 9054.5 SR 616.7 6$ 705.0
CRT -.9229 CRS .9881 C$T -.9789

L5A 2245.4 HSA 857.0 SSA 3.7

EL1 2152.7 ELI 228.7 ALF 164.53

LAUNCH DATE OCT 1 1970

HELIOCENTRIC CONIC

RL 149.78 LAL .00

RP 109.01 LAP 8.94

RC 130.397 GL -44.99

PLAN[TOC2NTR|C CONIC

C3 31.399 VHL 5.$05

LNCH AZNTH LNCH TIM[

31.78 8 10 51

148.tt 11 58 19

31.79 8 10 51

149.88 11 59 19

31.79 2 10 51

146.99 11 59 19

FLIGHT TIM( 138.00

DISTANCE 409.292

LOt. 7.40 VL 27.159 GAL -$.41 AZL 98.44 t_A 198.27 9HA 128.28 ECC

LOP 205.49 VP 37.722 GAP 7.17 AZP 81.95 TAL 207.44 TAP 45.71 RCA

GP 53.89 ZAL 116.98 ZAP 125.29 ET$ 55.93 ZAE 115.09 ETE 146.90 ZAC

DLA -$2,58 RAL 215.21 RAD $555.5 VEL 12.350 PTH 2.25 VHP $.155 DPA

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM(

1849.88 32.68 55.74 105.59 145.58 2 41 41

5444.47 $2.$9 253.47 105.80 146.58 15 89 4

1849.98 32.$6 55,74 105.59 145.58 Z 41 41

5444.$7 32.$9 253.47 105.60 145.58 15 89 4

1849.86 32.68 55.74 105.59 145.58 2 41 41

5444.87 32.69 253.47 lOS.SO 145.56 13 89 4
DIFFERENTIAL CORRECTIONS

11)E-1.0977 TRA-1.8148 TC3-1.9259 BAU .8218

RD( .IO90 RRA .O4,52 RC3 .3525 FAU .0_1,98
FI_ -.9950 IrRA -.9719 FC3 -.9419 BSP 12452

B09 1.9930 BRA 1.2156 BC3 1.9576 FSP -446

LAUNCH DATE OCT 1 1970

HELIOCENTRIC CCNIC

RL 149.78 LAL .00

RP 108.05 LAP 2.51

RC 199.U7 GL -40.15

PLAN[TOCLrNTR|C CONIC

C3 95.103 VHL 5.O10

LNCH AZMTH LNCH TIN[

3$.33 9 45

143.47 12 9 17

34.53 2 45 3e

145.47 12 9 17
3$.59 2 45

143.47 19 I 17

NIO-COURSE EXECUTIOIfACCURACY

SGT 3949.9 6GR 744.1 193 156.4

RRT °.7920 RRF -.9590 RTF .9369

Sr_ 4019.3 923 ,3019 R13 -.9422

SO1 5994.1 162 449.3 THA 171.40

FLZGHT TZME 140.00

DISTANCE 415.161
LOL 7.40 VL 27.100 GAL -6.11 AZL 94.89 HCA 201.45 SNA 127.89 ECC

LOP L_08.71 VP 37.6_1 GAP 7.41 AZP 83.59 TAL 205.92 TAP 47.56 RCA

GP 40.59 ZAL 118.48 ZAP 127.08 ETS 57.15 ZAE 116.29 ETE 148.25 ZAC

DLA -30.40 RAL 220.94 RAID 8568.0 VEL 12.103 PTH 2.17 VHP 7.530 DPA

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO

1772.47 34.23 47.94 1OI!.17 140.$7 3 15 8

5410.55 34.94 251.45 IOQ,19 140.66 13 39 28

1779.47 34.93 47.94 105.17 140.67 3 15 8
5410.53 34.24 251.45 106.19 140.95 13 39 20

1779.47 34.23 47.94 106.17 140.$7 3 15 8

5410.53 34.24 251.45 1011.19 140.SS 13 39 28

DIFFERENTIAL CONRKCTION9

TDE-l.7150 TRk-I.I|71 TC3-£.5401 BAU .BISO

1110( .Sl_4 liRA .03£1 RC3 .4377 FAU .03900

FIX -.915@ FRA -.2192 FC3-1.3449 BOP 12811

1.7929 BRA 1.1275 BC5 2.5775 FSP -503

ARRIVAL DATE FEB 16 1971

.80048 INC 8.4355 Vl 29.749

102.57 APO 154.00 V2 35.086

151.65 ETC 245.35 CLP-1S8.6Z

55.46 RAP 244.06 ECC 1.5167

PO CST TIM INJ 8 LAT INJ 8 LONG

1249.9 39.25 50.48
4644.7 39.24 846.21

1249.9 39.25 50.48

4844.7 39.24 848.81

1249.9 59.23 50.48
4844.7 39.84 248.21

ORBIT DETERMINATION ACCURAEY

ST 2101.3 SR 623.5 SS 708.2

CRT -.9411 CRS .9912 CST -.9775
LSA 2891.0 MSA 858.4 9$A 4.8

EL1 2182.4 EL2 803.0 ALF 164.86

ARRIVAL DATE FEB 18 1971

• 80075 INC $.8857 Vl 99.749

102.82 APO 153.56 V8 55.074
147.30 ETC 249.37 CLP-156.18

29.70 RAP 244.96 ECC 1.4131
CST TIM INJ 9 LAT INJ 8 LONG

1172.5 40.24 41.79

4810.5 40.95 245.93

1172.5 40.94 41.79

4810.5 40.26 945.83

1172.5 40.24 41.79

4810.5 40.25 245.83

ORBIT OETERNIHATION ACCURACY

ST 20t6.9 SR 595.1 $$ $$$.6

CRT -.9479 CR$ .9940 CST -.9759
LSA 2274.5 HSA 225.0 SSA 4.1

ELl 2172.1 EL8 185.4 ALF 164.98

MID-COURSE EXECUTICR ACCURACY

8GT 4046.S SCAI 742.6 663 153.0

RRT -.9173 _ -.11477 RTF .9287

SOB 4114.1 R23 .3128 R15 -.9337

SG1 4092.5 SG2 425.1 THA 171.58

1928



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970 J

CAUNCN DATE OCT 1 1970 FLIGHT TIN( 148.00

HELIOCENTRIC CONIC DISTANCE 4E1.0t7

RL 140.70 LAL .DO LOL 7.40 VL Z7.04E GAL -S.RO AZL 95.72 HCA Z04.43 GHA 1P7.50 ECC

liP 109.09 LAP 2.58 LOP 2Sl.SE VP 57.614 GAP 7.J4 AZP 84.80 TAL t04.39 TAP 49.01 RCA

RC 134.8S0 GL -$S.TD GP 45.97 ZAL 119.10 ZAP 131.99 ET$ 55.81 ZA[ 11i.78 [T[ 150.04 ZAC
PLAM[TOCENTR Z C CONIC

C3 81.0S8 Vt4k 4.589 DLA -$4.78 RAL EZS.OS RAD i5i7.9 V[L |1.931 PTH E.IE VHP 7.1£4 DPA

LNCN AZNTN LNCH TIRE L-| TIRE |NJ LAT INJ LONG INJ RT ASC ZNJ AZNTH INJ TIRE
40.98 3 17 S6 1705.49 34.75 40.05 108.71 135.42 3 49 L_

139.08 12 17 44 5391.07 34.77 249.94 104.73 155.41 13 47 38

DO.it $ 17 SG 1N$.49 34.75 40.iS 104.71 155.4P 3 46 L_
139.08 It 17 446 5391.97 34.77 E49.34 104.73 13S.41 13 47 88

40.91 $ It 16 1705.49 34.75 40.65 101,71 155.42 3 46

199.08 18 IT 49 5391.97 ll4.77 24D,14 106.73 135.41 13 47 38
DIFYl[iCNTIAL C_mt[CTIO0_J 141D-COUR8[ E_CUTION ACCURACY

T0(-1.$4_2 TRA-I.0_9 TC$-3.13E1 BAU .01_4 SGT 4110.0 8GN 710.5 893 134.1

ND[ .4410 _ .0105 RC8 .4DT1 FAU .04157 laT -.8Z13 NNF -._4ST RTF .9184

-.8187 FNA -.1449 FC3-1.TO08 B_P 11_841 SG8 4171.0 _ ,_14 913 -.9240

DOE 1.e041 eRA 1.0147 BC3 3.1997 FSP -Ss'9 $1;1 4151,4 SGZ 401.3 THA 171.84

LAUNCH DATE OCT 1 1970 FLIGHT TIRE 144.00

NEL IOC[NTRIC CONIC DISTANCE 429.883
RL 149.78 LAL .00 LOL 7.40 VL _._ GAL -5.49 AZL iJ_.91 HCA _7.81 SNA 127.12 ECC

RP 101.10 LAP £.14 LOP 215.13 VP 3T.HO GAp 7.87 AZP 85,75 TAL _01.84 TAP SO.RS RCA

NC 137.043 CA. -81.79 GP _).99 ZN. 110.18 ZAP 18§.64 [TS 54.73 ZN[ 1ZO.TE ETE 151.99 ZAC
PLAN[TOCIDHllI|C C._041C

C3 19.1111 VHL 4.270 DLA -31.51 RAL 2_D.79 PAD 9597.7 V[L 11.819 PTH 2.DD VHP 9.914 DPA

LNCN AZNTH iNCH TIN[ L-I TIN[ INJ I_T INJ _ INJ IT ADC INJ AZMTH _NJ TIN[

44.1)9 3 48 49 1345.$9 34.10 38.04 107.47 130.97 4 19 11

135.01 12 24 L_ 3585.25 34.49 240,04 107.48 180.14 13 54 14

44.99 8 48 43 1641.58 34.40 38.34 107.47 130.87 4 19 11
139.01 12 24 L_J 3383.25 84.91 149.04 107.40 180.84 13 54 14

44.99 8 48 49 134$.Se 34.10 38.34 107.47 180.87 4 19 11

183.01 18 84 80 3303.£S 84.9E ZdD.0d 107.48 130.114 13 $4 14

DI_IAL CCIm_T|GN8 NID-C_URD[EJ_CUTI_N ACCURACY

110[-1.4011 TIA -.IM11 TC_-8.TSSD BAU .9174 SGT 4_9,0 _ _J0.2 898 174.E

• 8481 lIRA -.0017 RC8 .381T FAU .04358 RRT -.8113 RRF -.3404 RTF .9174

FD[ -.7580 FRA *.0943 FC3-1.0_S Blip 1_441 SCAB 4L_15.$ 2_3 .3093 R13 -.9211

1.4D18 lillA .8413 BC3 8._S FliP -SLID SG1 4£Ti.OSG_ 3t0.4 THA 171,13

ARRIVAL DATE FEB EO 1971

• E0111 INC 5.7£05 Vl 80.749

lOl.DD APO 153.14 VE 35.061

143.35 ETC E11.11 CLP-1SD.$4

E4.M RAP 444.79 EC¢ 1.$404
PO ¢8T TIN INJ E LAT INJ E LONG

11D3.5 40.84 3_.7E

4798.0 40.45 £43.01

1105.5 40.44 S$.TE

4702.0 4O.ES 843.01

1101.5 40.44 33.7E

4702.0 40.25 443.01

G_BIT DETERNINATION ACCURACY

ST _039.1 DR 351.8 99 MO.I

CRT -.3400 CR9 .IH_7 CIT -.970D

LSA 2111.l NIA 219.3 &_A 7.7

ELI 2105.7 [J_ 199.3 ALF 195.50

ARRIVAL DATE FEB I_ 1971

.Z0161 INC 4.8049) Vl L_.749

101.49 APO 154.74 V2 35.047

139.88 ETC £54.10 CLP-ISD.DD

_0.21 RAP _43.18 ECC 1.3011

PO CDT TIN INJ • LAT INJ 2 LONG

1045.9 39.19 _.30

478S.1 89.40 £41.99

1045.8 39.59 L_J.$O
478S.t 39.90 E41.90

1045.4 89.39 L_.5O

4783.8 89.80 _41.90

ORBIT D[TERNINATION ACCURACY

ST 1995.7 M S_D.D SS 399.0

CRT -.0511 CRS .9991 CST -.9971

LSA 2148.2 14_A t0_.5 89A D.S

ELI E044.7 ELI 155.D ALF 10S.93

LAU_CN DATE OCT 1 1970

HELIOCENTRIC CONIC

RL 149.78 LAb .00

RP 108.17 LAP E.OJ

RC 139.t99 GL -89.11

PLAN[TOCENTRIC CONIC

C_ 10.344 VHL 4.040

LNCH AZMTH LNCH TIN[

48.78 4 18 44

131.tt IE 50 O

40.78 4 10 44

131.11 11 30 D

4D.Yl 4 18 44

131.18 18 _JO 0

FLIGHT Tl14(-148.OO ARRIVAL DATE FEB _4 1971

DISTANC[ 431.711

LOL 7.40 VL 44.945 GAL -5.17 AZL 94.07 HCA 111.00 GHA 1El,T4 [CO .104|4 INC 4.0703 Vt _D.749

LOP 810.34 Vff 37.5N GAP 8.10 AZP 89.51 TAL E01.28 TAP SE.ID RCA 101.11 APO lSE,37 VE 35.034

_P 39.49 ZAL 118.58 ZAP 138.87 ETS 53.88 ZAE 1_.41 ETE 153.86 ZAC 136.85 ETC ESS.D_ CLP-ISD.S4

DLA -41.53 RAL 485.41RAD 9587.7 V[L 11.73S PTH E.D7 VHP D.701 DPA 14.33 NAP 444.51ECC 1.8987
L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CDT TIN INJ I LAT INJ E LONG

1590.E3 34.03 E7.74 108.58 1_4._9 4 4S 14 DDG.I 30.57 10.98

$897.80 34.34 849.73 100.57 114._5 13 19 41 4797.1 38.10 t4O.D7

1500.E3 34.03 47.74 100.54 1EI.H 4 45 14 J_0.1 38.57 ID.9l

1387.99 34.34 148.73 108.57 189.95 13 59 40 4707.8 30.50 _10.97

1590.88 34.08 27.74 IN.S9 1E4.H 4 43 14 990.E 3D.$7 19.98

S_W._O _4.04 E4D_78 108,17 124.95 13 Sl 49 4707.8 89.SD E40._7
D1FF[R[NT I AL CCR_[CT IO_S

TD[-1.8779 TRA -.8_M TC8-4.8_49 BAU .9514

ROE ._4ES RRA -.01_ RC3 .$482 FAU .04434

-.6S84 IrRA -.OOe_ FC8-1.3313 Blip 13_82

DOE 1.3L_7 BRA .931_ BC$ 4.3593 FSP -599

LAUNCH DATE OCT I 1970

N(LIOCENTRIC CONIC

RL 148 78 LAL .00 _ 7.40 VL L_.898 GAL

RP 101.21 LAP 1.34 LOP L_1.34 V1P 37.4§2 GAP

NID-COURW[EX[CUTION ACCURACY ORBIT D[T[1U41NATION ACCURACY

SGT 48_7.3 89_ 918.0 SG3 184.9 ST 1693.8 M 499.1 9S 141.6

R_T -.8_DYRRF -,9_09 RTF .91£8 CRT -.9513 CR9 .9990 CST -._DE

SG_ 4877.2 R_3 ._34 ill3 -.9141 LSA Z018.4 NSA 199.5 SDA 11.7

SG1 4881._S92 895.9 THA 178.74 ELI 1849.2 EL2 145.4 ALF 199.40

FLIGHT TIN[ 146.00 ARRIVAL DATE FEB _i 19T1

DISTANCE 438.597

-4.84 AZL 98.44 HCA 414.19 GHA 1L_.39 ECC ._0_99 INC 3.4585

8.33 AZP 87.14 TAL 199.70 TAP 55.80 RCA 100.71 APO 152,01
RC 141.438 GL -_4.79

PL_J_TOCENTI_IC C_tlC

C3 14.048 VHL 3.9_1

LNCH _DTH LNCH TIN[
32.99 4 48 L_

1_7.34 12 34 ffl

91.34 4 48 25

117.14 12 34 !1

Sl._ 4 48 L_J

127.14 18 $4 L5

rid 83.40 ZAL 117.31 ZAP 141.T5 ET8 13.07 ZAE 123.39 ETE 155.M ZAC 134.E_ ETC 239.85

Ot.A -4S.DORAL I_1.48 PAD 8_87.4 VlEL 11.978 PTH 2.05 VHP 9.409 DPA 1E.tO RAP 247.69

b-I TIRE INJ L.AT INJ LGNG INJ RT ASC INJ AZNTH INJ TIME PO CDT TIN INJ I LAT

1587.$0 33.17 El.it 110.01 123.91 5 14 3 937.4 37.32

5_.25 33.18 249.01 110.0_ 123.59 14 4 27 4790.3 37.33

1987.58 33.17 81.97 110.01 183.91 5 14 3 937.4 37.34

3_.25 83.10 _48.01 110.0_ 123.59 14 4 47 4799.3 37.33

1337.38 83.17 E1.17 110.01 123.61 5 14 3 937.8 37.3_

S_.E3 33.18 249.01 110.0_ 148.59 14 4 17 4708.3 37.33
DIFFEm[NTIAL C_m_CTI_N_

TO[-1.1393 TIIA -.TIN TC5-4.8748 BAU .9752

RD[ .30_ N_A -.030_ NC8 .SSTS FAD .04451
-.3178 FRA ._0 FC8-2.5919 BDP 14008

DO[ 1.1991 IIA .7392 0C3 4.9001 Flip -415

MID-COURW[ EXECUTION ACCURACY

8GT 441_.2 8r_ I_t.l $G8 187.8

I_T -.1_.48 W -.9138 RTF .9101
SCAS 4487.8 _ .£799 R13 -.9118

SG1 4413.0 SG2 3_S.4 THA 173.84

Vl _9. 740

v2 35.021
CLP-1_0.3£

[CC 1.£447

INJ E L_IG

14.00

441.04

14.00

441.04

14.00

241.04

ORBIT DETI[_ilNATION ACCURACY

ST 1789.8 M 459.4 98 483.D

CRT -.9321 CR8 .9991 CST -.9509

LSA 1_00.0 NDA 183.0 iDA 14.3

(L_ 1844.5 EL1 13D.S ALF 119.10

1D19



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUICCH 0ATE OCT I 1970

14EL IO£ENTR IC CONIC

RL 149.79 LAL o00

RP 108.6_ LAP 1.T8

RC 143.&41 GL -IS.ill

PLAN[TOCEN11 | C CON|C

C3 13.771 _I_IL 3.711

LNCH AZMTH LNCH TIN(

55.71 5 16 18

114.tl 18 37 51)

55.76 5 18 18

tt4.tl It 37 59

55.79 5 16 18

124.21 It 37 56

FLIGHT TII62 150.00 ARR1VAL DATE FEB 28 1971

01STANCE 444.392

LOt. 7.40 VL 26.il10 GAL -4.46 AZL 92.64 H(A 217.37 SNA 125.99 ECC .20688 INC 2.9595 Vl 29.749

LOP 224.74 VP 37.399 GAP 8.56 AZP 67.66 TAL 196.11 TAP 55.49 RCA 100.31 APO 151.68 VZ 35.008

GP 30.87 ZAL 115.62 ZAP $44.32 ET6 52.47 ZAE 124.26 ETE 157.52 ZAC 131.94 ETC 257.90 CLP-Iill.15

DLA -46.2il RAL 243.68 RAID 6567.5 VEL 11.626 PTH 2.04 VHP 6.564 DPA 9.88 RAP 249.04 ECC 1.22i19

L-| TINE |NJ LAT INJ LONG ZNJ RT ASC |NJ AZMTH INJ TIM( PO CST TIN |NJ 2 LAT 1NJ 2 LONG

1484.01 32.14 16.49 111.80 $20.71 5 45 4 666.0 35.94 8.41

5415.94 52.15 249.84 111.81 lZ0.69 14 8 19 4815.9 35.98 241.77

1486.01 52.14 16.49 111.80 120.71 5 45 4 884.0 35.94 8.41

5415.1M 52.15 246.88 111.81 120.69 14 8 15 4615.9 35.96 241.77

1486.01 32.14 16.49 16_.80 120.71 5 45 4 866.0 35.94 8.41

5415.94 32.15 249.84 111.81 120.66 14 8 15 4815.9 35.96 241.77

DIFFERENTIAL CGIRECTION8

T0(-1.0469 TRA -.6235 TC3-5.3837 BAU .9964

ltDE .2827 RIA -.041ff) RC$ .5566 FAU .04409

-.4787 FRA .1585 FC3-2.7716 BSP 14263

801[ 1.0t44 liRA .8250 BC3 5.4124 FSP -623

LAUNCH DATE OCT I 1970

_I(LIO(ENTRIC CONIC

RL 14R.78 LAL .DO

RP 104.29 LAP 1.82

RC 145.816 G,L -16.81

PLAN(T_ENTRIC CONIC

C3 12.958 _ 3.597

LN(H AZI6TH LNCH TIM(

59.14 5 48 55

1_0.88 12 40 _0

59.14 5 48 53

_t0.88 12 40 20

59.14 5 48 5D

1L_0.84 12 40 Im

DIFFI[RENTIAL CA]tRI[CTION8

TO( -.0410 TRA -.5075 TC3-5.85il9 6AU 1.0176

ROE .2834 RllA -.0538 RC3 .5516 FAU .04533

FD( -.$953 FRA .2078 FC3-2.8992 BSP 14574

80( .9772 BRA .5105 BC5 5.8829 FSP -ilZ8

MID-_[ (XI[CUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 4506.5 6Gll 608.0 663 190.6 ST 1888.7 SR 437.6 S8 423.9

RRT -.6159 RRF -.8945 RTF .6077 CRT -.9536 CRS .9970 CST -.9385

SC_ 4549.3 1_3 .ZS85 R15 -.9099 LSA 1766.4 NSA 187.0 SSA 17.5

SG1 4535.9 SG2 349.4 THA 173.68 ELI 1720.4 EL2 127.8 ALF 165.88

FLIGHT TINE 152.00 ARRIVAL DATE NAR 2 1971

DISTANCE 450.Z03

LOL 7.40 VL 26.753 GAL -4.14 AZL 92.49 HCA 220.56 SI4A 125.63 ECC .20490 IN(: 2.4914 Vl 29.749

LOP 227.94 VP 37.345 GAP 8.80 AZP 88.11TAL 196.50 TAP 57.07 RCA 99.89 APO 151.37 V2 34.995

GP 28.59 ZAL 113.54 ZAP 146.63 ETS 52.00 Z/dE 125.00 ETE 158.82 ZAC 129.96 ETC 258.82 CLP-142.OO

DLA -40.91 RAL ÁAT.SO RAD 6567.5 VEL 11.590 PTH 2.03 VHP 6.556 DPA 7.21 RAP 250.52 ECC 1.2129

L-I TIM( INJ LAT |NJ _ INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

1453.88 30.98 11.15 113.92 118.18 $ 12 47 833.9 34.48 5.02

5441.00 31.00 251.28 115.95 118.16 14 11 1 4841.0 34.49 243.14

1453.88 30.98 11.16 113.92 118.18 6 12 47 833.9 34.48 3.02

544.1.00 31.00 251.28 113.63 118.1il 14 11 I 4841.0 34.49 243.14

1453.88 30.98 11.16 113,62 118.18 il 12 47 833.9 34.48 3.02

5441.00 51.00 251.28 113,93 118.16 14 11 1 4841.0 34.49 243.14

MID-COt, MS[ EXECUTXCIH ACCURACY C_BIT DETERMINATION ACCI,_AC¥

_;T 4598.3 _ 588.6 SG3 192.0 ST 1538.1 SiR 421.1 53 366.0

RRT -.8055 RRF -.8729 RTF .9065 CRT -.9564 CRS .9899 CST -.9150

4635.8 RZ3 .2336 R15 -.9084 LSA 1625.9 NSA 181.0 $$A 21.4

SG1 4622.6 $62 347.0 THA 174.08 EL1 1590.2 EL2 118.9 ALF 165.24

LAUNCH DATE OCT 1 1970

HELIOCENTRIC CONIC

RL 149.78 LAL .00

RP 108.33 LAP 1.45

• C 147.979 GL -19.14

PLAN[TOCENTRIC CONIC

C3 12.512 VHL 3.509

LN(H AZNTH LNCH TII4E

G2.49 6 20 41

117.51 12 41 11

5'.49 6 20 41

117.51 12 41 11

62.49 6 20 A1

117.51 12 41 11

FL%GHT T%NE 154.00 ARRIVAL DATE MAR 4 1971

DISTANCE 456.001

LOt. 7.40 VL 26.697 GAL -5.76 AZL 62.10 HCA 225.75 SNA 125.27 ECC .20il07 INC 2.0984 Vl 29.749

LOP 251.14 VP 57.293 GAP 9.03 AZP 88.4il TAL 194.il8 TAP 58.il4 flCA 99.4il APO 151.08 V2 34.982

GP 2il.ilO ZAL 111.12 ZAP 148.70 ET$ 51.il8 ZAE t25.55 [TE lil0.18 ZAC 128.25 ETC 256.65 ELP-1i12.87

DLA -38.il7 RAL 251.86 RAD 6567.5 VEL 11.563 PTH 2.02 VHP il.576 DPA 4.83 RAP 252.14 ECC _.202il

L-I TII4( INJ LAT |NJ LONG INJ RT ARC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT ZNJ 2 LONG

1379.48 29.73 5.83 _16.54 215.65 G 43 40 779.5 32.96 357.$7

5474.16 29.75 253.34 116.34 215.64 14 12 25 4874.2 32.97 245.18

1379.48 29.73 _.83 216.54 :15.65 $ 43 40 779.5 52.96 357.67

5474.16 29.75 253.34 116.34 115.94 14 12 25 4874.2 52.97 245.18

1379.48 29.73 5.83 116.34 115.65 $ 43 40 779.5 32.96 357.67

5474.16 29.75 253.34 115.34 115.94 14 12 25 4874.2 52.97 245.18

DXFF(RENTIAL CCX_RECTION$

TD( -.8360 TRA -.3835 TC3-il.2781 BAU 1.0372

201E .24M RRA -.0644 RC3 .5425 FAU .04214

FD2 -.3153 FRA .2752 FC3-2.9703 BSP 14854

_)2 .6721 B_A .3889 BC3 il.3015 FSP -629

LAUNCH DATE OCT 1 197D

_I[LIOC2NTRIC CONIC

RL 149.78 LAL .00

tip 104.57 LAP 1.28

RC 150.132 r_. -13.64

PLAN(TOCENTRIC CONIC

C3 11.852 VI"IL 3.445

LNCH AZMTH LNCH TIHE

85.91 $ 54 I1

1!4.D9 12 39 59

85.91 8 54 21

114.09 12 39 59

85.91 6 54 21

_4.01) 12 39 59

DIFFERENTIAL C_tlit_CT|ON8

-.7311 TRA -.1|30 TC3-$.6440 BAU 1.D361

.2$7| RRA -.0747 RC$ .5307 FAU .04095

-.2405 FRA .3391 FC5-2._HDll BlIP 15131

,7695 BRA .263il BC$ $.8852 FSP -627

NIO-COURSI[ EXECUT|Qq ACCURACY Qi_BIT DETERMINATION ACCURACY

$GT 4661.6 _ 572.4 $63 192.$ ST 1362.4 SR 407.8 $$ 310.5

RRT -.7913 RRF -.8488 RTF .9056 CRT -.9607 CRS .9714 CST -.8797

5_ 4716,4 R23 .2086 fl15 -.9072 LSA 1473.2 NSA 175.1 $SA 28.3

366 4703.6 SG2 347.6 THA 174.44 EL1 $446.8 EL2 109.0 ALF 164.19

FL|GHT TIM( 156.00 ARRIVAL DATE NAR 9 1971

DISTANCE 461.784

LOL 7.40 VL 26.641 GAL -3.41 AZL 91.75 HCA 226.94 SI4A 124.61 ECC .20738 INC 1.7488 Vl 29.749

LOP 234.33 VP 37.240 GAP 9.26 AZP 88.81 TAL t93.25 TAP 60.19 RCA 99.01 APO 150.82 V2 34.989

GP 24.85 ZAL 108.42 ZAP 150.59 ETS 51.51 Z/dE 125.99 ETE 151.39 ZAC 126.72 ETC 260.42 CLP-163.74

DLA -34.52 RAL 255.96 RAD 6567.5 VEL 11.543 PTH 2.01 VHP 6.617 DPA 2.70 RAP 253.85 ECC 1.1951

L-I TIRE INJ LAT INJ _ ;N_ RT ARC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

13Lm0.56 28.41 ,31 _19.01 113.97 7 16 2t 720.8 31.39 352.15

5517.04 28.42 256.14 t_9.01 113.96 14 $1 56 4917.0 51.40 247.99

13LPO.Sil 20.41 .31 159.01 153.97 7 16 Zt 720.6 31.39 352.16

5517.0,4 28.42 E56.14 119.01 113.H t4 11 56 4917.0 31,40 247.99

13_0.56 28.41 .31 159.01 t53.97 7 16 22 720.6 31.39 352.16

5567.04 28.41 256.$4 !19.01_ 113.H 14 11 56 4917.0 31.40 247.99

_[D-COUR_I[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 476_.$ _ 559.7 663 195.2 ST $236.1 SR 397.6 8S 261.0

;_RT -.7771 RRF -.8_30 RTF .6054 CRT -.9666 CRS .9280 CST -.8206

4795.9 RL_3 .t836 R13 -.9067 LSA 1313.2 NSA 169.5 SSA 32.6

561 4783°0 SG2 350.8 THA 174.75 EL1 i294.8 ELI 97.0 ALF 152.62

1930



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE OCT 1 1970 FLIGHT T|N[ 158.00 ARRIVAL DATE NAR 8 1971

_LIOCENTIt IC CONIC

ItL 149.79 LAL .00

RP 108.41 LAP 1.10

RC lSS.27S eeL -11.Z8

I%ANETOCENTR I C CONIC

¢9 11.58• VHL 3.397

_4CH AZMTH LNCH TIN[

99.54 • 3054

110.49 1E 35 45

59.54 • SO 54

110,49 It 35 45

¢H1,.34 7 3O $4

110.48 11D 35 45

DIFFI[RENT 1AL _CTION$

11)( -.6290 TRA -.1144 TC3-6.9442 8AU _ .0741
ItD[ .L_I_ RRA -.OeSO RC3 .5194 FAU .03950

-.ICHNI, FRA .4004 FC3-2.1Nt41 BSP 15395

802 .¢_¢M BItA .1415 BC3 8.9434 FSP -622

OISTAIKE 487.552

LOL 7.40 VL 21.585 ;AL -3.02 AZL 91.43 HCA 230.12 SNA 124.5• ECC .20886 114(: 1.4341 Vl 29.749

LOP E37.SZ VP 37.188 GAP 9.50 AZP 89.08 TAL 191.61 TAP 61.73 RCA 98.55 APO 150.59 VE 34.959

GP 23.31 ZAL 105.48 ZAP 152.50 ET$ 51.47 ZAE 126.55 ETE 192.49 ZAC 125.39 ETC 261.19 CLP-194.90

OLA -34.43 RAL 26D.01 RAD 8597.4 V[L 11.529 PTH

L-I TiN( INJ LAT

1E53.78 27.DE

5572.55 27.04

1253.78 27.DE

5572.55 E7.04

1253.79 27.DE

5572.55 27.04

2.D1 VHP 6.977 DPA .81 RAP 255.87 ECC 1.1999

iNJ LONG iNJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

554.34 1E1.92 112.20 7 51 47 653.8 29.79 349.E£

259.88 121.93 112.19 14 8 57 4972.6 29.80 251.78

354.54 121.92 112.20 7 51 47 653.8 29.79 349.E£

259.88 1E1.98 112.19 14 8 37 497E.8 29.80 251.79

554.34 1E1.92 112.20 7 51 47 855.8 29.79 349.2Z

259.88 121.95 112.19 14 8 37 4972.4 29.90 251.79

NIO-COUR_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 4859.9 _ 549.8 _3 199.4 ST 1067.8 M 389.3 S$ EZO.3
RRT -.7901 RRF -.7941 RTF .9056 CRT -.9745 CRS .9325 CST -.7195

SGI5 4871.0 _ .1601 R13 -.9038 LSA 1145.1 NSA 164.3 $$A 40.8

SG1 4858,0 _ 355.8 THA 175.D4 EL1 1135.4 EL2 82.5 ALF 160.33

LAUNCH DATE OCT 1 1970 FLIGHT TIN[ 160.00 _RRIVAL DATE MAR 10 1971

H(LIOCI[NTRIC CONIC

RL 149.79 LAL .00

RP 108.45 LAP ._VI

RC 154.4041 GL -9.08

PLAN[TC([NTII I C CONIC

C3 11.352 _4L 3.3419

AZI4TH tJ4CH TllE
73.59 8 12 3

_09.45 12 25 41
75.$5 8 11 3

104.45 12 Z1141

110.00 11 23 49

110.00 14 18 9

O IFFEIIEMT I AL _CTIONI

TO( -.5176 TNA .0311 TC_-7.17_) 8AU 1.0113

U .L'l_t IRA -.0955 RC3 .5009 FAU .0371M

-.1031 FRA .4585 FC3-2.8948 BSP 15495

• 5933 MA .1004 BC5 7.1904 FSP -818

DISTANCE 473.304

LOt- 7.40 VL 96.530 GAL -2.63 AZL 91.15 HCA 233.50 SNA 124.23 ECC .21051 INC 1.1475 Vl L_J).749

LOP 240.70 VP 37.137 GAP 9.74 AZP 89.31 TAt. 189.95 TAP 83.26 RCA 98.08 APO 150.38 V2 34.943

GH 21.95 Zld. 102.34 ZAP 155.87 ET$ 51.59 ZNE 128.63 ETE 163.45 ZAC 124.21 ETC 261.87 CLP-185.49

OLA -32.40 RAL L_4.04 RAD 6587.4 V_L 11.521 pTH 2.01 VHP 6.751 DPA -.89 RAP 257.57 ECC 1.1898

L-I TIN( INJ LAT iNJ LONG INJ RT ADC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ £ LONG
1t_.L_ 25.59 347,48 125.04 110.59 8 31 36 573.2 28.15 339.40

5449.SO 25.10 2M.99 I25.05 110.59 14 0 47 5048.4 29.16 258.94

1173.1_ 25.59 34.7.48 125.04 I10,59 8 51 36 573.2 29.15 339.40

5948.36 23.60 2M.SN! 125.O5 110.58 14 0 47 50.48.4 28.18 E59.88
5954.78 19.39 278.37 121.97 119.72 13 3 0 5234.8 23.07 _.19

5320.9e 32.13 Z42.09 127.25 I02._ 15 40 50 4720.9 33.50 233.1E

_ID-COLMS[ EXECUTION ACCURACY CRBIT DI[TERNINATION ACCURACY

SGT 4913.4 I_R 541.9 Sl;3 107.1 ST 992.2 M 382.4 94 194.3

RRT -.7418 _ -.7897 RTF .9062 CRT -.9823 CR8 .6504 CST -.$955

4943.2 _ .1382 R13 -.9070 LSA 975.2 IqSA 182.7 $$A 50.9

$81 4929.8 _ _.1 THA 175.30 trll 969.5 ELE 65.9 ALF 157.05

LAUNCH DATE OCT I 1970 FLIGHT TIN( 182.D0 ARRIVAL DATE MAR lZ 1971

H_LIOCENTglC CONIC

RL 149.78 LAL .DO

_P 108.49 LAP .74

_1_ 159.550 GL -8.99

PLAN[TOCENTR |C CONIC

¢3 11.281 Vm. 3.394

L_H AZNTH LNCH TIN(
78.48 9 t 1

101.58 It 8 33

79.42 9 2 1

101.59 tE 8 33

110.00 11 4 El

110.00 15 5

_IFFI[R[NTIAL C_IRECTIOIt$

• DE -_4018 TRA .1888 TC3-7.3108 BAU 1.1059

ftD[ .2170 RRA -.1094) RC3 .4903 FAU .03820

F DE -.D371 FRA .5172 FC3-2.7785 BSP 15614

.4S97 BRA .2194 8C3 •.3265 FSP -IM12

DISTANCE 479,040

LOt. 7.40 VL 29.475 GAL -2.22 AZL 90.88 HCA 238.49 3NA 123.89 ECC .21234 INC .8840 Vl 29.749

LOP 243.89 VP 37.097 GAP 9.99 AZP 89.51 TAL 188.2D TAP 64.77 RCA 97.59 APO 150.20 VE 34.931

GP 20.74 ZAL 99.05 ZAP 155.32 ETS 51.85 ZAI[ 128.87 ETE 164.31 ZAC 123.18 ETC 282.59 CLP-188,31

DLA -30.41 RAL 288.02 RAO 6567,4 V[L 11.518 PTH 2.01 YHP 6.859 DPA -2.41 RAP 259.55 ECC 1.1858

L-[ TIN( INJ LAT ;NJ LOi_ iNJ RT ASC iNJ AZNTH INJ TIN( PO CST TIM iNJ 2 LAT INJ 2 LONG

1044.95 24.10 338.71 128.55 109.13 9 t9 48 485.0 _9.49 330.48

5752._ 24.11 272.37 126.35 _09.11 13 44 25 _152.3 28.50 2M.34

1044.95 24.10 _38.71 1_8.35 109.13 9 19 48 485.0 29.49 3_K).lt

5752.211 24.11 272.37 128.35 109.11 13 44 25 5152.3 28.50 2M.34

948.38 15.35 305.54 124.00 120.95 1_ 15 27 66.4 ID.SE 298.51

519.84 33,5A 23E.85 130.85 97.05 16 32 1 4598.9 54.15 2E3.84

_iD-COURK EX[CUTZON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4974.0 SGll 534.6 $G3 185.9 ST 709.8 SR 375.6 88 188.1

RRT -.7215 RRF -.7400 flTF ,_059 CRT -.9832 CRS ,3655 CST -.3828

$89 5D02.7 R23 .1194 R15 -.9094 LSA 804.1 MSA 173.4 3SA 60.5

SG1 4989.D _ 399.2 THA 175.54 ELI 800.8 EL2 60.8 ALF 152.34

LAUNCH OAT1[ OCT I 1970 FLIGHT TIN( 194.00 ARRIVAL OATE MAR 14 1971

I'_rLIOCI[NTRIC CONIC

RL 149.78 LAL .00 LOL 7.40 VL

RP 10_.5) LAP .55 LOP 247.07 VP

_C 159.M1 64. -5.0_ GP 19.64 ZAL

PLANETOCENTR I C CONIC

C3 11.341 _ 3. 3141

LNCH AZNTH LNCH TIN(

07.11 10 El 41
• !.99 11 15 17

100.00 10 54 31

100.00 13 SO 9

110.00 10 52 40

110.00 15 48

DIirlr[iltENTIAL C(]Mq_CT|CN_J

TD[ -.2841 1RA .3115 TC3-7.3741 BAU 1.1_03

RDE .£137 RNA -.1193 RC3 .4397 FAU .03449

FD[ .0_21FRA .5717 FC3-2.9331 BlIP 16010

.3589 BRA .3719 BC3 7.3992 FDP -591

_ISTANCE 484.758

96.421 GAL -1,80 AZL 90.64 HC.A 239.87 _)4A 123.58 ECC .21438 IN( _639_ Vl 96.749

37.037 GAP 10.24 AZP 89.68 TAL 18ti.81 _P M.27 RCA 97.08 APO 150.05 VE 34.919

95.85 ZAP 15tl.85 (T3 52.96 ZA[ 127.06 ET[ 165.08 ZAC 122.22 ETC 265.23 CLP-147.15

DLA -96.45 flAL 271.94 RAD 8367.4 VI[L 11.521 PTH 2._t _P 6.939 OPA -3.77 RAP 281.60 ECC 1.1888

L-I TIN[ INJ tAT |NJ LONG INJ RT ADC INJ AZ_TH _J TIN[ PO CST TIN INJ 2 LAT INJ Z LONG

844.32 _.58 321.87 151,91 t07.78 _G 40 48 244.3 24.80 315.89

489.95 _.59 3t0.35 151.81 t07.77 _ 28 44 86.D 24.01 302.37

753.95 1•.31 313,08 196.83 114.78 _t 7 5 154.0 ZO.5O 305.75

5540.49 29.O4 257.90 133.35 _00,7t _5 2 E9 4940.5 96.27 249.L_0

759,77 12.00 5_0.55 1_9.9S _22.25 _t _ _ 1_9.8 _8.17 303.92

5107.43 34.O4 2E5.77 1_4.19 _2.89 17 13 56 4507.4 34.10 216.5E

_D.-¢OUlI_ [XI[CUT|(:N ACCURACY _RBiT D(TI[IU41NATION ACCUIRACY

SGT 5037.1 _ 5_11.6 883 180.8 ST 545.8 M 370.1 S9 L_)2.8

RRT -.7008 RRF -.71_1 flTF ._Dt15 CRT -.9487 CRS .0789 CST -.31_2

Sr_ 5044.5 RL_t .10_9 R13 -._071 LSA 653.9 NSA 210.7 SSA 83.8
SG1 5050.5 $G2 576.7 THA 175.75 EL1 651.9 EL2 99.8 ALF 146.41



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH •ATE OCT I 1970 FLIGHT TIN( 166.00 ARRIVAL DATE MAR 14 1971

HELIOCENTRIC C_tIC

RL 149.78 LAL .••

RP 1•9.S8 LAP .37

RC 160.74• GL -8.19

PLAN[TOCENTRIC CONIC

C$ 11.518 VHL 3.393

LNCH AZNTH LNCH TIN[

90.•• • 3• 11

90.•• 12 34 41

100.•• 10 t9 9

1DO.D0 14 tS I_

11•.00 1• 45 4Z

11•.00 16 t6 leo

DIFFERENTIAL CORRECTION8

TDE -.1844 TRA .5015 TC3-7.4355 BAU 1.1465

liD( .2147 RItA -.1271 RC3 .4484 FAU .03852

IrD( .085• FRA .IMP80 FC3-2.5210 BSP 18750

SO( .9960 lIRA .$174 SC3 7.4490 FSP -613

DISTANCE 490.454

LOt. 7.4• VL 18.348 GAL -1.36 AZL 90.41 HCA 842.84 SNA

LOP 25•.85 VP $8.980 GAP 10.50 AZP 89.$1 TAL 184.92 TAP

GP 18.69 ZAL 98.18 ZAP 157.89 ETS 52.83 ZAE 127.23 (TE

183.84 ECC .11659 INC .4•98 Vl 28.749

67.77 RCA •6.55 APO 14•.03 VE 34.907

IS5.77 ZAC 121.37 ETC 883.9• CLP-147.97

DLA -t6.53 RAL 875.83 RAD 8567.4 VEL 11.$t8 PTH 2.01 VHP 7.050 DPA -4.99 RAP 985.71 ECC 1.1685

L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ E LAT INJ Z LONG

1•57.94 1S.31 334.50 133.17 114.11 9 55 48 457.9 18.44 387.28
5787.49 27.01 274.28 134.88 $8.65 14 10 48 5147.5 27.•5 £85.74

$95.30 13.15 $21.34, 132.11 117.09 10 44 2 293.3 18.48 514.33

5407.37 29.58 248.13 137.22 $5.78 19 36 30 4907.4 29.87 239.34
841.30 •.00 314.98 129,63 123.12 10 59 43 241.4 13.3• 309.5•

S03£.0S 34.16 219.88 137.48 89.41 17 SO 12 4432.0 33.78 210.67

MID-COURSE EXECUTION ACCURACY _tBZT DETERI4INATION ACCURACY

SGT 5143.1 8DR 330.S S63 178.2 8T 447.8 SR 349.7 88 221.7

RRT -.6471 RRF -.6918 flTF .9128 CRT -.8134 CRS -.0992 CST -.4442

S_B 5170.4 R23 .0839 R13 -.9134 LSA 557.1 NSA 289.1 SSA 59.8

161 5154.1 882 384.6 THA 175.92 EL1 554.1 EL2 173.7 ALF 141.69

LAUNCH •ATE OCT I 1970 FLIGHT T114[ 168.00 ARRIVAL DATE MAR 18 1971

NELIOCENTRIC CCNIC

RL 149.78 LAL .DO LOL 7.40 VL

RP 108.10 LAP .18 LOP 233.42 VP

RC 1GE.m 64. -1.48 GP 17.83 ZAL

PLAI4_TOCENTRIC COLIC

C8 11,803 _ 3.439

LNC.H AZNTH INCH TINE
90.DO 9 15 1S

90.00 16 27 56

1DO.D0 1• 15 0

100.00 13 10 4•

110.00 10 41 34

110.00 17 0 44

• IFFERENTIAL CCIH_CTION8

TO( -.0400 TIA .$999 TC3-7.£735 BAU 1.1499

RDE .£119 RRA -.1411 RC3 .4136 [AU .03121

.1277 FRA .68•7 FC3-2.2888 SEP 18304

• 02 ,£154 BllA ,714• BC3 7.26T3 FSP -575

DISTANCE 498.165

99.313 6AL -.91 AZL 90.19 HCA 246.02 SMA 1_.$2 ECC .21904 INC .1933 Vl _9.749
34.$39 6AP 10.78 AZP 09.92 TAL 183.25 TAP (,9.25 RCA 96.00 APO 149.63 V2 34.996

$8.94 ZAP 139.04 ST• $3.55 ZAE 127.37 ETE 164.39 ZAC 120.59 (TC Z¢!,4.$7 CLP-168.79

OLA -24.64 RAL 278.86 R/d) $587.4 V_L 11.541 PTH 2.01 VHP 7.172 DPA -6.07 RAP 265.67 ECC 1.1946

L-I TIN[ INJ LAT INJ LONG INJ RT AEC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

11N,54 11.42 342.47 135.94 118.09 9 35 S 592.5 14.83 33S.48

$$46.31 27.99 283.33 140.75 94.47 13 1 56 S043.3 28.62 258.68

9tt0.48 9.78 3R7.44 135.10 118.38 10 31 40 5•9.7 13.50 320.4£

5511.41 99.83 241.03 140.87 92.07 18 39 21 4711.4 29.6• 262.63

918.33 8.19 318.94 162.1r_ 126.$9 10 SS 51 316.5 10.57 319.8•

4947.53 54.02 E14.83 140.80 64.44 18 23 32 4587.5 53.15 205.72

NID-COUR_E EXECUTICN ACCt,MACY ORBIT DETERMINATION ACCURACY

SGT 5151.0 8GR 5L_.O $83 173.4 ST 41•.7 $R 361.5 68 883.4
RRT -.6410 RRF -.6402 RTF .909• CRT -.3422 CRS -.2972 C$T -.7581

SC8 5184.2 R23 .0730 R13 -.9108 LSA 484.1 NSA 373.5 SSA 51.1

SG1 5173.4 662 591.6 THA 176.15 EL1 46•.6 ELE 308.3 ALF 144.•7

LAUNCH DATE OCT I 1970 FLIGHT TIN[ 170.•• ARRIVAL DATE MAR £0 1971

HELIOCENTRIC CONIC

RL 149.78 LAL .•• LOt. 7.40 VL

RP 1•6.86 LAP -.•1 LOP 258.8• VP

RC 1M.900 GL .•9 GP 17.05 ZAL
PLAN[TOCENTglC CONIC

C6 It.tED VtCL 3.4H

LNCH AZNTH LNCH TM4E
90.•• 9 1 41

9O.0• 14 1• 37

1DO.DO 10 5 54
100.00 13 4•

110.00 10 39 90

11•.00 17 62 99

DIFFERENTIAL CGll2ECTION8

TD( .•934 TRA .8908 1C6-7.0980 •AU 1.1814

RDI[ .2119 RRA -.1843 RC3 .3994 FAU .09945
F1D( .1773 FRA .71•7 FCS-2.01_G5 BSP 14835

BOlE .2319 BRA .9041BC3 7.1087 FSP -361

DISTANCE 501.701

28.283 GAL -.44 AZL 8S.SS HCA 249.18 SNA 122.81 ECC .22172 INC .•••• Vl 28.749

38.892 GAP 11.04 AZP 90.00 TAL 181.53 TAP 70.72 RCA 95.48 APO 149,79 VE 34.883

85.14 ZAP 160.1• ETS 54.45 ZAE I87.49 ETE 186.95 ZAC 119.88 ETC 885.83 CLP-189.39

DLA -92.79 RAL 283.53 RAD 9587.5 VEL 11.558 PTH 2.02 VHP 7.304 DPA -7.03 RAP 268.•8 ECC 1.E•11

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ E LAT INJ E LONG
1298.12 8.18 348.00 13•.13 117.21 9 83 20 499.1 11.7_ 341.74

5351.34 28.30 258.$2 144.45 91.12 15 43 29 4951.4 28.15 249.98

1001.64 4.78 339.S0 138.38 11•.19 10 24 9 491.8 10.8• 323.92

3834.0• 29.08 235.99 144.46 89.05 17 18 38 4834.1 89.43 £28.31

967.04 3.50 322.$8 138.37 124.02 10 35 47 387.0 7.•5 314.38
4911.44 33.70 210.50 144.18 83.88 18 54 21 4311.4 68.48 201.48

N|O-COURSE EXECUT|ON ACCURACY ORBIT O(TERM|NATSON ACCURACY

SGT 5211.4 $GR 519.7 SG3 199.4 ST 520.9 SR 357.1 66 304.9

RRT -.6397 RRF -.$346 RTF .9108 CRT .0691 CRS -.4008 CST -.9284
$_ 5237.2 223 .0531 R13 -.•111 LSA 599.1 NSA 682.• SSA 43.3

SG1 5222.1 $62 398.6 TMA 178.35 EL1 522.• EL2 355.5 ALF 5.•7

LAUNCH •ATE OCT 1 197• FLIGHT TIME 172.DO ARRIVAL DATE MAR 22 1871

HEL IOCENTR I C CONIC

RL 149.78 LAL .DO LOL 7.40 VL

RP 108.64 LAP -.90 LOP 25•.77 VP

it(: 1tl4.941 Gl. 1.56 r,,P 18.35 ZAL

PLAN[TOCENTR I C CONIC
C3 12.770 VHt. 3.574

LNCH AZMTH LNCH TIN[

DO.DO • 52 43
90.00 14 411 33

100.00 9 59 39

SOO.O0 16 83 59
110.00 10 38 tA

110.00 16 £ 2

OI_NTIAL CGIUECT i_

•£$84 TRA 1.0941 TC5-8.8704 BAU 1.1748

.21t6 liRA -.1995 2C3 .3472 FAU .02812

IrDE .2638 FRA .77R5 FC3-1.9043 88P 16420

.$199 MA 1.1070 BC3 S.lllOt FSP -529

DISTANCE SO7.4£3

21.211 6AL .03 AZL 89.79 HCA 252.37 8NA
58.845 6AP 11.32 AZP 90.04 TAt. 179,$2 TAP

81.94 ZAP 161.10 ETS 55.52 ZAE 127.S0 ETE

I_._K) ECC .82488 INC .2061 Vl 99.749

72.19 RCA 94.83 APO 149.76 V2 34.874

187.45 ZAC 119.21 ETC 263.89 CLP-170.39

DLA -ZO.SO RAL 288.$1 RAD 6567.5 VEL 11.583 PTH 2.03 VHp 7.447 DPA -7.09 RAP 270.53 £CC 1.2109

L*I TIN( INJ tAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO C$T TIN INJ 2 LAT INJ 2 LONG

16_.31 3._ 333.M 142.53 117.87 9 15 55 792.3 S.91 547.14

347i.t4 28.2i 233.11 148.12 $8.39 18 18 50 497S.9 27.75 244.$6

1175.E7 3.94 337.23 141.64 119.15 10 18 33 575.3 7.86 330.64

5189.21 90.71 230.47 148.05 64.52 17 SO 8 4SSS.2 26.91 221.76
105d.80 .12 328.20 139.94 124.17 10 55 59 414.8 S.6• 319.98

484;J_.45 53.2• 208.74 147.1£ 81._ 19 23 4 4282.4 31.77 197.84

NID-_ EXECUTION ACCURACT (_B|T DETERNINAT|ON ACCURACY

8ST 5£71.4 8DR 517.1 883 117.5 ST 648.S M _49.• $9 354.0

RRT -.1£47 RRF -.8118 RTF .8121 CRT ;3258 CRS *.4838 CIT -.9774

5_.7 RL_ .8493 218 -.8189 LSA 790.8 148A 326.2 8•A 37.3

881 5261.3 662 403.1 THA 176.47 ELl 708.6 EL2 323.6 ALF 11.81

1932



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH DATE QCT I 1970 FLIGHT TIN( 174.00 ARRIVAL DATE MAR E4 1171

N(LIQCENTRIC CONIC •I•TANC( $15.250

RL 140.71l LAb .00 tOL 7.4• V/ !1'4.110 GAL .S• AZL |J.JO 14CA 255.54 $NA IZE.•D ECC .22748

RP lOR.RR LAP -.3D LOP tiE.D4 VP 5•.79• GAP 11.$1 AZP !50.10 TAL 178.11 TAP 73.•5 RCA 94.Z•

RC 1l•.007 GL R.R$ 641 15.71 ZAL TO.tO ZAP 1R.O$ (T8 5$.77 ZAE 127.•• ETE 117.90 ZAC 118.59
PLAN(TQCENI_ IC CONIC

C$ 13.4R$ VHL 5.0469 DLA -12.£5 RAL L_0.3I PAD l$S7.S V[L 11.012 PTH E.D$ VHP 7.100 DPA -R.R3

LNCN AZNTH LNCN TIN( b-| T114[ INJ I_T INJ L_NG INJ IT A$C INJ AZNTH INJ TIN( PO CIT TIN

90.00 • 4@ 34 1477.5• 8.5• 598.&4 14•.15 11•.88 9 11 11 877_,6

90.00 15 tt 81 1414.WJ 82.27 Z48.84 151.80 ••.18 15 52 52 4814.7

100.00 R SS $9 IR$$.58 1.5E 341.$5 145.42 !12.27 12 12 58 •53.4
100.00 12 SS 57 5115.115 22.41 L_J._J lS1.27 84.5• 12 80 51 4515.9

110.00 10 58 I_J 1190.54 -1.5• DL_.4Me 149.04 184.15 1• 57 7 $•0.5

110.00 18 19 IHD 4•1•.7S 59.•1 •05.S0 1S1.1 p 78.•5 1• 4• 59 4EI•.T
DI_NTIAL CGlUECT IN

TD( .STtl _RA

ND( .8157 NRA

FOE .R_M FIA

DO( .4101 lIRA

1.L548 TCS-Q.SSRS BAU 1.18_0
-.lied RC$ .I_41 FMU .OLqJ01

.0112 FC5-1.2794 tL_P 11947

1.51071 ' BC5 •.S•7O FDP -554

INC .5229 V1 DR. 749

APO 148.80 V2 34.•24
(TC •••.SS CLP-1TI.1T

RAP 27•.•t [CC 1.2812

INJ t LAT lNJ R LONG

• .•S 351 .•7

• 7.•4 t40.O7

5. t• 534.98

• •.5• t17.75

t.90 5t5.41

51.0t 194.71

GNOIT DETENNINATiON ACCURACY

• T •7•.4 M 341.1 8S 385.1

CRT .4487 Ca• -.5183 C•T -.fits

LSA 97•.• N$A 501.5 liSA 59.7

EL1 •85.• IrLJ 30Q.5 ALF 11.40

NID-COUR•E EXECUTION ACCURACY

SGT 5301.1 _ 518.5 845 121.t

RRT -.51ml NRF -.SOSI RTF .2192

SGB 53L_J.• 89_ .0447 R15 -.2130

SG1 5511.0 8GZ 410.0 THA 178.•7

LAUNCH DATE OCT 1 1970 FLIGHT TINE 17•.00 ARRIVAL DATE MAR L_ 1971

14ELI_ENTRIC CONIC DISTANCE 512.108

NIL 14J.78 LAL .IX) L_L 7.4• VL _.109 GAL 1.08 AZL 0D.48 HCA Z52.71 SNA 121.71 ECC .251_D
lip 1N.Tt LAp -.S7 LOP tN.11 VII N.TS4 GAP 11._ AZP •0.11 TAL 17•.40 TAP 75.11 RCA •5.54

RC 171.05• G4. 4.05 44e 15.15 ZAL 74.84 ZAP 1•_._0 (T• 58.81 ZN[ 127.72 ET Ir 19J.51 ZAC 11•.•1
PI A_TOCI_NTR IC CONIC

C5 14.51t VI4L 5.?115 DLA -17.57 RNL 825.79 RAD •_27.8 VIEL 11.•48 PTH E.04 VI4P 7.7641 OPA -9.98

AZNTI4 iNCH TIN( L-i TIN( INJ LAT INJ _ INJ 8T AIM: INJ AZMTH INJ Tl14_ PO CST TIN

JO.O0 • 4t 18 1594J.•1 -.07 5.0_ 148.25 112._ • • 15 951.9

90.00 15 55 15 5_411.•1 87.77 244.81 155.48 84.85 17 L_ 55 471_.•

I00.00 • 5• L_J 15_7.4• o1.1• $45.S_ 14•.81 119.•7 1• 15 32 7£7.5

100.00 17 14 41 900J.25 L_.04 _._ 155.5£ 28._) 12 4• 15 4411.7

110.00 10 59 11 1104.M -4.1_ 55£._ 147.44 11e5.•7 10 511 55 S84.1

110.00 18 l_J 5| 478_.1_ 51.55 L_O._ 154.•7 7•.85 _) 15 14 418_.•
Di_iA_ Cam_CT|GO_

TD_ .9178 TItA 1.$10 TC_I.IU_ BAU 1.1212

ND( .8199 NU -.ll_le IIC5 .3011 FAU .09445

I_ .50g# FRA .•_Jl FC5-1.4710 BliP 1711N_

gO( .5212 MA 1.5114 K• •.1_78 FSP -St4

IN(: .5855 Vl n.749

APO 14•.•7 Vt $4.855
ETC _ST.tl CLP-171.•S

RAP 974.14 ECC 1.8525
INJ t LAT INJ t LONG

5.7• 554.45

• •. 20 L"J4.5£

8.7• 5_9.07

ST. Tt 114 • 57

.47 512.74

30.52 111.05

OlllIT D(11_IMINATICN ACCURACY

5T 1075.1 IM 545.1 25 417.•

CRT .5124 CR• -.S4_H_ C•T -.9••5

L•A 1127.• 14SA L_lO.• ••A t•.•

IrL$ 105J1.1 IrL_ L_O.• ALF 10.80

RID-COUld( 8_CUTION ACCURACY

liNT -.i725 NNIr -._4J82 RTF .9147

S_.• I_ .0_78 R15 -.•142

$G1 $59P.• SCe_ 414.7 THA 172.25

q_AUNCN •ATE QCT I 11170 FLIGHT TIN( 178.00 ARRIVAL •ATE NAN •• 1971

N(LIOCENTR1C CONIC

RL 1411.72 LAL .00

RP 102.75 LAP -.72

RC 175.252 GL 5.29

PLAN(TOCENTR IC CONIC

C) 15.1.,$1 VHI.. 5.915

LNCN AZMTH LNCH TIN(

90.00 • 59 14
• 0.00 1l t1 57

100.00 9 51 55

100.00 17 51 SO

110.00 1• 40 17

110.00 19 1• 45

DI•TANC[ 524.155

LOL 7.40 VL ••.059 GAL 1.23 AZL ••.84 NCA 821.•D •HA 121.42 ECC .25525 INC .7245 Vl _1.742

LOP ERR.t• VII 31.710 GAP 1•.•4 AZP 90.11 TAb 174.6• TAP 7•.5• RCA 9•.•• APO 14•.98 Vt 54.84•

GP 14.•1 ZAL 71.57 ZAP 1•5.71 IrT5 §•.•• IN[ 1•7.•• [TE S_l.•dl ZAC !17.41 [TC ••7.17 CLP-17t.T!

• LA -15.•• RAL •9•.•1 RAO •5•7.• V_L 11.••5 PTH •.•• VHP 7.945 DPA -•.84

L-I TIME INJ LAT INJ LONG INJ •T ARC INJ AZNTH INJ TIRE PO C•T TIN

l•St.•T -8.5• 7.L_ 155.28 112.•• 9 • 54 105•.5

5517.51 £7.4• 941.5• SS•.tO •8.•5 17 S• 14 4717.3

15tHI.48 -5.59 34•.4• 155.08 119.72 !• 15 11 79•.4

SOL_._ 82._• 819._ 159.00 21.11 19 IS 5• d492.4

1141.8• -l.Sl 5H./_ 1S1.8• 185.•5 11 1 15 M•.3

4751.30 51.87 lt•.M 158.87 7•.•5 •0 3• SQ 4151.5
DI_NTIAL CGNI_CTICe_

TO( .•441 TRA 1.7819 TC5-5.•011 8AU 1.t112

89( .nee I_A -.80S8 RC5 .LqM4 FAU .0L_48

FOE .$5•1 FRA .IM_7 FC5-1.5895 Blip 17005
• ••t• BRA 1.7341 _C5 5.2150 Fill -552

RAP •77.•8 ECC 1.25£5

INJ • LAT INJ • LONG

1.29 .14

• •.12 955.17

•59 34• .94

• 7.13 •11.5•

-1 .•1 5tl.•O

81,75 lit.R1

_RRIT DETERNINATION ACCURACY

ST 1•55.8 M _44.S IS 457.7

C_T .5582 (:ITS -.5••5 CIT -.9979

LSA 15•5.• NSA t•_.5 IDA 95.9

EL1 ltSO.• EL• tit.1 ALF 9.54

NID-COURI_ EXECUTION ACCURACY

SGT 5584.8 SGR SO7.• 14;5 155.•

RRT -.SO15 RNF -.5442 RTF .219S

SGB $41_.• IU_ .0310 R15 -.2192

$41 540t.4 R 412.0 THA 17•.11

LAUNCH DATE C(T 1 1•70 FLIGHT TIN( 1•0.O0 NUEIVAL DATE NAR 30 1971

14F_ IGCL_ITN I C C_NIC

OtL 14•. 72 LAL .00

RP 101.71 LAP -.04

RC 175.019 GL •.O5
PLA/_TQCEI4TI_ I C CGNIC

C5 lli. 5_• VHL 4.017

LNCH AZNTH LNCH TIRE

110.00 • 57 51
I0.00 1l 47 Sat

1DO.DO • 51 •

100.00 1l 1l SO

110.00 10 41 T

110.00 19 48 19

Ol STANCE 588.847

LG_ 7.40 VL L_S.OlO GAb 8._0 AZL •9.0G NCA t85.04 SNA 181.15 ECC .8594• INC ._480 Vl L_.749
L_P 87E.45 VP 3¢1.247 GAP 18.SO AZP 80,04J TAL 178.97 TAP 7•,01 RCA tt.15 APO IS0.15 Yt 34.157

GP 14.15 ZAL 11.41 ZAP 154.48 IrT• •1.71 ZN[ 187.95 I[TE 1•_.0_ ZAC 11•.91 ETC 818.5• CLP-ITS.48

OLA -14.45 RAL !29.97 RAO 6517.7 VI[L 11.7,44 Iil1¢ 8.07 VHP 8.155 DPA -10.51

b-I TIME INJ bAT INJ LONG INJ RT A_C INJ AZMTH INJ Tl14_ It• CBT TIN

iT04.SS -4.11 11.31 157.48 117.t4 8 S S5 1104.5

9871.tl5 87.D7 8_1.•1 111.85 II.M 18 15 $4 4179.l

1_J4J.80 -5.4_ 5t5.87 IN.DO 118.341 10 1| 5• 024.l

41111.45 1_1.87 917.14 111.70 79.17 II 40 10 48.4

1307.15 -8.•4 5_HI.44 SiS.lO 185.10 11 5 $4 707.1

4784 .N 51.4_ llli. 4._ 1•_ ,ill 75.15 81 I 14 41_4.l
DI_IAL CGNI_CT ICOI

• •tM 11_A |.81'18J TC$-S.4tL_ BAU 1.8001

.t|O0 _ -.1_01 NC5 .8584 FAU .01141

• 1817 FRA .lit IRC5-1.1819 lip 17517

mE .1411 DRA 1.1_11 K• 9.4t87 FDP -SOY

NID-COUllDI Ir_rCUTICN ACCURACY
IGT _ll?.l Nil IO0.i 115 149.8

RRT -.18t4 Rill r -.9111 RTF .•110

I t440,8 _ .011 tl 1115 -.Dill
IGl S484.1 _ 481.t THA 177.14

RAP •T•.15 ECC 1.9782

INJ J' tAT INJ t LONG

-1 .D5 4.47

95.92 fRO.S4

-1.•5 _41.71

L_;. 58 !09.15

-4 • 85 555 • 17

L_,I• 127. IHi

_lT D(TFNNINATION ACCURACY
ST 1444.5 Ill 538.t 88 475.5

CDT .$1_4 CN• -.5801 CST -.IHI84

LSA 1S54.0 I¢SA t?l).• IDA 8_.•
ELI 145•.7 ELE 870.• ALl r II.91

1853



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE OCT 1 1970 FLIGHT TIME IBZ.OD ARRIVAL DATE APR 1 1971

HELIOCENTRIC CON]C

RL 149.78 LAL .DO

RP 101.$0 LAP -1.12

RC 177.047 GL G.BE

PLAN(TOCENTRIC COt41C

C3 17.956 VHL 4.237

LNCH AZMTN LNCH TIME

i0.00 6 36 23

90.00 17 12 16

100.00 9 51 0

100.00 18 40 21

110.00 10 44 5

110.00 20 3 48

DIPFERENTIAL CORRECTIONS

TOE .9798 TRA 2.2347 TC3-5.0434 BAU 1.2119

lED[ .8378 RRA -.2337 RC3 .2248 FAU .01981

FDE .4182 FRA .9825 FC3 -.9532 BSP 17542

BDIE 1.0080 BRA 2.2468 BC3 5.0484 FSP -491

DISTANCE §33.140

LOL 7.40 VL 25.962 GAL 2.80 AZL 88.88 HCA 288.Z1 SNA 120.85 ECC .24389 INC 1.1179 Vl 29.749

LOP 275.61 VP 36.625 GAP 12.93 AZP 90.03 TAL 171.25 TAP 79.46 RCA 81.37 APO 150.34 V2 34.829

GP 13,70 ZAL 85.40 ZAP 165.16 ETS 63.79 ZAE 127.99 ETE 189.33 ZAC 116.40 ETC 289.17 CLP-174.24

DLA -12.99 RAL 302.88 RAD 8567.7 VEL 11.804 PTH Z.09 VHP 8.337 DPA -10.69 RAP 282.04 ECC 1.2985

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

1773.65 -7.01 15.23 181.40 117.51 9 S 57 1175.7 -3.27 8.55

5248.34 26.72 238.86 188.68 80.27 18 39 45 4648.3 25.11 228.37

1532.94 -6.08 356.95 160.83 118.88 10 18 33 932.9 -4.16 350.35

4964.28 27.92 21§.52 166.43 78.86 20 3 S 4364.3 28.10 207.19

1368.70 -10.86 342.66 159,14 122.81 11 8 51 788.7 -8.49 338.30

4703.29 31.08 194.89 185.59 74.99 21 22 9 4103.3 28.71 186.46

N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5444.1 SG4R 494.6 $83 145.4 ST 1823.8 SIR 333.8 $8 303.0

RRT -.$17§ RRF -.4978 RTF .9206 CRT .8133 CRS -.4048 CST -.9989

$GO 5488.5 R23 .0217 R13 -.9206 LSA 1712.3 NSA 283.5 $8A 21.7

$81 5450.2 882 4_.8 THA 177.29 EL1 1637.0 EL2 263.1 ALP 7.42

;LAUNCH DATE OCT I 1970 FLIGHT TIME 184.00 ARRIVAL DATE APR 3 1871

HELIOCENTRIC CONIC

RL 149.78 LAL .00

RP 108.83 LAP -1.29

RC 178.021 GL 7.58

PLAN[TOCENTR 1C CONIC

C3 18. 808 V14L 4.428

LNCH AZNTH LNCH TINE

90.00 8 35 52

90.DO 17 34 53

1DO.D0 9 51 19

1DO.DO 19 2 7

110.OO 10 48 18

110.00 88 21 40

OIFF[RI[NTIAL C(:IHU[CT|ON8

TO( 1.143R TRA 2.4_10 TC3-4.8300 BAU 1.2148

RD[ .140t RRA -.2487 RC3 .lj88 FAU .0t832

irD( .4S18 FRA 1.0253 FC3 -.8088 BSP 17829

BOIl 1.1700 BRA 2.S112 BC3 4.8343 FSP -479

DISTANCE 540.570

LOL 7.40 VL 25.914 GAL 3.43 AZL 88.71 HCA 271.37 SMA 1_0.$8 ECC .24889 INC 1.2931 Vl 29.749

LOP _78.78 VP 39.584 GAP 13.51 AZP 89.97 TAL 169.54 TAP 80.91 RCA 90.58 APO 130.80 V2 34.822

GP 13.30 ZAL 82.50 ZAP 165.80 ETS 66.11 ZAE 128.05 ETE 169.62 ZAC 115.89 ETC 269.82 CLP-175.00

DLA -11.82 RAL 305.85 RAD 8567.8 VI[L 11.874 PTH 2.tl VHP 8.558 DPA -11.00 RAP 284.44 ECC 1.3227

L-1 TIN( INJ LAT INJ LONG INJ RT _ ZNJ AZNTH INJ TIM( PO C$T TIN INJ 2 LAT INJ 2 LONG

1840.57 -9.09 18.04 195.54 118.83 9 6 32 1240.9 -5.41 12.50

5222.82 26.42 234.86 170.44 79.42 19 1 58 4822.8 24.69 228.82

1587.11 -10.17 .57 194.78 118.26 I0 17 56 997.1 -8.31 353.90

4941.50 27.81 213.90 170.17 78.06 20 24 28 4541.5 25.88 t05.83

1428.07 -12.89 345.85 1834813 121.90 11 10 O 825.1 8 68 338.41

4688.31 30.77 193.83 199.28 74.32 21 41 48 4089.3 28.32 185.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5468.5 SC,AI 41W.2 $83 141.7 ST 1785.2 SIR 332.8 SS 328.2

RRT -.4948 RRF -.4787 RTF .9227 CRT .6284 CRS -.8180 CST -.9991

SGB 5490.0 R23 .0180 R13 -.9227 LSA 1872.9 NSA 257.6 88A 20.2

881 5473.7 SG2 423.3 THA 177.45 ELI 1797.6 EL2 257.1 ALF 6.82

LAUNCH DATE O(T 1 1970 FLIGHT TIM( 186.00 ARRIVAL DATE APR S 1971

M(LIOCENTRIC CONIC DISTANCE 343.948

RL 149.78 LAL .00 LOt. 7.40 VL 23.868 GAL 4.08 AZL 88.33 N(A 274.53 iRA 120.31 ECC .25445 IN( 1.4487 Vl 29.748

RP 101.15 LAP -1.49 LOP 261.94 VP 38.344 GAP 13.71 AZP 89.88 TAL I87.84 TAP 82.37 RCA 89.70 APO 130.93 V2 34.915

RC 180.880 GL 8.20 GP 12.84 ZAL 59.75 ZAP ll4.38 ET& 88.49 ZA[ 128.09 ETE 189.86 ZAC 115.40 ETC 270.49 CLP-175.71

PLAN_TOCENTRIC CONIC

C3 21.524 VI_L 4.838 DLA -10.34 RAL 508.28 RAD 6587.8 VEL 11.954 PTH 2.13 VHP 8.782 DPA -11.22 RAP 288.85 ECC 1.3542

LN(N AZNTH LN(H TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

OO.00 I 35 47 1805.35 -11.09 22.78 189.35 116.23 8 7 33 1303.3 -7.45 15.88

SO.OO 17 33 54 320t.13 28.18 235.44 174.20 78.75 18 22 38 4802.8 24.34 225.24

100.00 8 52 0 1839.48 -12.15 4.14 188.79 117.52 10 19 38 1039.5 -8.37 357.38

loo.OO 18 22 _ 4825.74 27.35 212.84 173.92 77.45 20 44 28 4323.7 23.35 204.42

110.00 10 48 35 148£.28 -15.02 348.04 167.15 121.07 11 !3 17 882.3 -10.79 342.48

110.OO LPO 42 18 4873.71 50.54 182.73 172.98 73.14 22 0 10 4073.7 28.02 184.44

OIPFI[RENTIAL C_RRI[CTIOI¢8 NID-C(XMI_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( 1.2878 11RA 2.7504 T(3-4.2882 BAU 1.2L_H_ 8GT 5490.3 8GR 401.9 883 137.2 ST 1901.7 _ 331.9 88 536.4

RD( .8370 RItA -.2§74 RC3 .1774 PAU .01741 RRT -.4774 _ -.4§80 RTF .9288 CRT .6397 CR8 -.8248 CiT -,9882

POE .4723 FRA 1.0549 FC3 -.7002 B_ 18328 _ 5511.4 RL_ .0147 R13 -.9289 LSA 1987.4 N_A 254.1 $$A 18.8

BO( 1.5132 liRA 2.7924 8C3 4.2729 FSP -490 SGI 3495.1 _ 423.1 THA 177.59 ELl 1913.7 EL2 253.5 ALF 8.48

LAUNCH DATE OCT 1 1970 FLIGHT TIME 168.00 ARRIVAL DATE APR 7 1971

N(LIOCENTRIC CGNIC DISTANCE 551.275

RL 149.78 LAL .00 _ 1.40 VL 25.820 GAL 4.77 AZL 88.35 N(A 277.70 8NA 188.05 ECC .28041 IN( 1.1_58 Vl L_.749

RP 104.87 LAP -1.85 LOP 285.10 VP _,.S05 GAP 14.14 AZP 88.78 TAL t66.14 TAP 83.84 RCA 88.78 APO 151.31 V2 34.809

RC 181.N3 GL 8.72 GP 12.81 ZAL 57.13 ZAP 1(14.93 [T8 71.51ZN[ 128.15 ETE 170.13 ZAC 114.92 ETC 271.10 CLP-17G.52

PLAN_TOC[NTRIC CONIC

C3 _.742 VHL 4.873 DLA -8.1§ RAL 510.74 RAD 9S(MB.D V[L 12.047 PTH 2.13 VHP 9.048 DPA -11.38 RAP 288.28 ECC 1.3907

LNCH AZNTH LNCH TimE L-I TimE INJ I.AT INJ LONG INJ RT A$C INJ AZ1WTM ]NJ TimE PO CST TIN INJ 2 LAT [NJ Z LONG

DO.DO 8 54 I 1NMP._4 -12.93 _.45 17_.57 115.41 8 8 54 1368.2 -8.40 18.35

tO.DO 18 15 _ 5187.54 25.t3 252.37 177.97 78.25 19 41 54 4587.4 _.07 224.£0

loo.OO 8 32 58 1_10.24 -14.04 7.84 t72.8t 116._4 10 21 38 11_0.2 -10.35 .82

loo.O0 18 41 13 4110.0_2 27.18 211.72 177.87 77.00 21 3 6 _510.8 _5.10 L_03.52

110.00 10 51 2 1|_J8.4£ -16.17 $52. p'p 171.17 120.13 11 16 41 938.4 -12.84 345.55

110.00 88 59 41 484S.II 30.37 1_'_.t2 178.70 73.31 _2 17 28 4083._ 27.82 183.88

DIPFT.RENTIAL C(]_I_CTI_ M|D-COt,_[ EXI[CUTION ACCURACY ORBIT D|[TEImINATION ACCORACY

TD( 1.4844 TRA |.04_9 TC3-8.8217 BAU 1.2_56 8GT 5504.1 _ 47_.8 SG3 1_.3 8T _4_3.8 &R 327.3 88 564.8

RD( .£859 lIRA -._7109 RC3 .1911FAU .01531 R_T -.4532 _ -.4_42 RTF .8278 CRT .830_ CR$ _.8353 CST -.8883

FDt[ .31_$4 FRA 1.1105 FC5 -.5855 Blip 17821 SC,B 5324.8 R_r3 .0120 R13 -.9278 LSA 2132.2 MSA 247.B SSA 17.7

BO[ 1.5100 BRA 3.0778 8C3 5.8287 FSP -438 5GI 5308.4 8GZ 421.0 THA 177.75 EL1 2078.8 EL2 2L7.2 ALP 5._7

1934



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH DATE OCT 1 1970

IAELIOCENTIt ! C CONIC

ItL 149. TI LAL .00

RP IOa. la LAP -1.79

IC iM.lS4 GL. 9.17

PLAN[TOCENTlll 1C CONIC

C3 29.$O• VICL 5.12S

LNCH AZMTH LNCH TIN•

90.00 • _ 4Z

ira.Do 18 33 35

1OO.00 9 54 IO

100.00 19 S• 49

110.00 10 33 _L5
110.OO 21 15 14

FLIGHT TIN( 190.00 ARRIVAL DATE APR 9 1971

DISTANCE 556.535

LOt. 7.40 VL 25.774 GAL 5.S0 AZL 84.17 NCA 240.84 SNA 119.79 (CC .24695 |NC 1.9E18 Vl 29.749

LOP 288._7 VP 36.468 GAP 14.Sg AZP 89.44 TAL 114.48 TAP 85.31 RCA 87.82 AlSO 151.77 V2 34.904
GP 11.31 ZAL 54.88 ZAP 167.40 [T$ 74.41 ZA[ 1E8.1D ETE 170.35 ZAC 114.44 ETC 271.73 CLP-177.28

DLA -8.03 RAL 513.11 RAD 6§68.1 VEL 14.112 PTH 2.18 VHP 9.341 DPA -11.47 RAP 291.87 ECC 1.4319

L-I TIN[ INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ Z LONG
t0•1t.35 -14.49 30.08 177.40 114.44 • lO 31 1418.4 -11.28 23.09

5174.72 ES.80 251._ 141.73 77.•1 1• 5• SE 4576.7 Z3.8• 2Z5.48
1778.45 -1S.•E 11.14 17i.85 115.70 10 23 48 1178.4 -12.23 4.20

4901.8¢i 27.02 411.10 181.42 74.70 11 20 31 4301.• _.92 _02.93

1383.47 -18. 42 355.48 175.82 118.08 11 29 7 '_•$.5 -14.80 349 . 91

4810.IO 30.89 181.78 $00.42 73.33 22 33 35 4060.6 27.71 183.55

DIFFERI[NTIAL COItlECT|GN$

TDE 1.¢14150 _ 5.3712 TC3-5.4434 BAU 1.2146
RDE .87?• liRA -.8818 RE3 .1L_8 FAU .01414

FD_ .3433 FRA 1.1548 FC3 -.4¢MS2 BIMP 17907

llO[ 1.1Hl•7 BRA 3.38L_ BC3 3.44•3 FSP -AAS

MID-COUR$[EXIECUTION ACCURACY ORBIT DETERNINATI(_i ACCURACY

SGT 5515.7 _ 4¢L3.7 SG3 130.8 ST E185.5 _ 324.5 SS 581.4

RRT -.4312RRF -.4123 RTF .8304 CRT .4587 CRS -.M42 CST -.9983

§33S.1 _ .0017 R|3 -.8307 L3A 2271.• N_A 243.3 3SA 16.8

SG1 5519.3 _ 414.1 THA 177.91 EL1 2196.1ELE 242.7 ALF 5.96

LAUNCH DATE OCT I 181_ FLIGHT TINE 182.00 ARRIVAL DATE AIR 11 1971

HELIOClENTRIC CONlC

RL 14•.7• LAL .00

lip lOe.DO LAP -1.•5

ItC IlNI.7_B GL •.$4

PLM_[TOCENTR I C CONIC

C3 tS.238 VHI.. 5.4O9

INCH AZMTH L.NCH TIN[
tO.DO • 37 3•

9O.OO 18 10 27

IO0.DO • 35 31

1DO.DO _G 13 •

110.DO 10 _ 7

110.DO 21 31 •

DIFFI[m[NTIAL CCRiECTION$

TIDE 1.•S00 TNA ).91F13 TC3-9.0841 BALI 1.2070

liD[ .L_OG ItlA -._813 RC3 .1102 FAU .01897

FDE .8781 IrRA 1.1toS FC3 -.3808 BlIP 18010

DOE 1.9727 MA 3.?030 BC3 3.0880 FSP -435

DZSTANC[ $41.72Z

LCL 7.40 VL 25._• GAL •.27 AZL 47.99 HCA 284.02 SMA 118.54 [CC .27411 INC 2.0090 Vl 29.749

LOP L_91.43 VP 38.431 GAP 15.09 AZP 89.51 TAL 162.78 TAP 86.61 RCA 86.7• APO 152.31 V2 34.799
reP 1£.03 ZAL 58.38 ZAP 147.87. ETS 77.9• ZN[ 128.18 ETE 170.57 ZAC 113.96 ETC 272.35 CLP-I78.D5

DLA -7.00 RAL 315.93 RAID 9348.2 VI[L 12.279 PTH 2.81 VHP •.818 DPA -11.48 RAP 294.08 ECC 1.4815

L-Z TIN( INJ LAT INJ LONG |NJ RT ADC INJ AZNTH INJ TIN• PO CST TIN INJ 2 LAT INJ 2 LONG

• 088.81 -14.$3 33.47 181.45 113.44 9 12 ZO 1488.• -13.02 16.36

S111).•• 85.71 231.18 185.48 77.1'0 •0 18 37 4570.3 25.7• 223.05

1837.20 -17.4• 14._ 180.91 114.43 10 •4 8 1237.2 -14.02 7.59

48•7.13 L_.85 EIO.T7 185.18 74.54 21 34 45 4••7.1 24.83 202.•1

1M7.49 -20.37 354.U 1_.50 117._ 11 •3 34 1047.5 -18.88 351.87

4939.41 50.87 191.1_ 114.14 73.50 •• 44 42 405•.9 27.•• 183.49

NID-COtRDEEXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT SSL_.O 8GR 453.7 SG3 187.4 ST 2L_0.7 SR 321.7 33 589.Z

RRT -.4071J _ -._ISM RTF .8338 CRT .••84 CRS -.4130 CST -.!)094
SCA_ 1540.411U_9 .DOT7 R13 -.8336 LSA 237•.7 NSA 23•.• $SA 11.9

SGI $125.1 SG2 414.1 THA 170.07 ELl 2300.8 EL2 238.2 ALF 5.42

LAUNCH DATE OCT 1 1970

N[L1OCENTRIC CONIC

9L 149.79 LAL .00

RP 100.•1 LAP -E.lO

RC 188.G87 GL •.•§

PLAN[TOC•NTRIC CONIC

C3 38.88S WAL 5.713

LNCH AZMTH LNCH TIN[
90.00 • 38 33

90.DO 18 • •

IDO.OG • 57 1

1DO.DO tO 30 18

110.00 10 38 42

110.DO 81 45 7

FLIGHT TIN( 184.00 ARRIVAL DATE APR 13 1971

DISTANCE 584.823

LOL 7.40 VL 25.6•4 GAL 7.09 AZL 87.80 NCA 287.17 DMA 118.30 ECC .28197

LOP E94.58 VP 36.3•4 GAP 15.84 AZP 09.35 TAL 141.14 TAP DD.3E RCA 85.66

GP 11.77 ZAL 50.12 ZAP 148.17 [T3 41.42 Z_E IED.$D ETE 170.77 ZAC 115.49

DLA -4.05 RAL 317.4E RAID 4398.3 VEL 12.411 PTH 2.24 VHP 9.94E DPA -11.43

L-I TIN• INJ LAT |NJ LONG INJ RT ADO INJ AZNTH INJ TIN( PO CST TIN

214•.89 -17.07 37.83 145.$0 114.34 • 14 19 1546.7

§147.77 25.67 231.00 199.21 77.42 •O 3E 14 4567.8

1083.$4 -19.05 I•.08 184.97 113.48 10 26 35 1293.5

4894.15 24.95 210.70 188.89 76.11 21 51 55 429•.2

1700.43 -_.23 1.84 193.39 114.94 11 27 2 1100.4
49¢_.0_ 30.31 191.1_ 147.93 73.59 •3 2 49 406_.0

INC 2.197D Vl 19.749

APO 152.94 V2 54.795

ETC 272.96 CLP-179.93

RAP 2•6.47 ECC 1.5378

INJ 2 LAT INJ 2 LONG

-14.88 30.00

25.71 222.88

-15.72 10.99

24.81 201.55

-18.47 354.75

27.74 163._4

DIFTEIt(NTIAL CORItECTION_

TD[ t.O409 TRk 4.0_13 TC3-•.7447 8AU 1.1993

liD( ._948 lIRA -.L_999RC$ .09_9 FAU .01193

.G003 IrRA 1.8438 FC3 -._984 BDP 181Lq)

IN)( 2.0•tO BRA 4.0_HI5 BC3 •.7892 FSP -424

NID-C_URDE [XI[CUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT §524.3 _ 442.4 SG$ 124.0 ST 2382.6 SIR 318.• SS 609.8

I_T -._1 _ -._S9 flTF .9972 CRT .8771CR9 -._SEO CDT -.9995

S342.01t_5 .00_2 R13 -.8972 LSA 2468.9 NSA 234.5 3SA 15.1

_M_I SS29.• _ 40_.0 THA 178.24 ELI 2392.5 EL2 235.7 ALF 5.23

LAUNCH DATE OCT I 1870 FLIGHT TIN( 11_.00

N[L IocLrNTRIC CONIC

Rt. 14•.7• LAL .DO
RP 11_.1_ LAP -•.•4

RC lto.$49 ¢,L 10.0_

PLMIETOCEN_ll i C CONIC

C3 3_.to3 VHL 8.030

LNCH Az_rH LNCH TI_

90.00 • _H_ 43

to.DO 18 to Wi

1DO.O• • 30 37

1OO.OO to 44 I_
IIO.DO 11 1 17

110.DO 81 18 13

ARRIVAL DATE AIR 15 1971

DI8TAN(E 571.81M

LOL 7.40 VL 25._41 GAL 7.85 AZL 97.81 HCA 2_0.38 SMA 119.04 ECC .29K)61 INC 2.5•27

tO7.73 VP _Hl,.34_ GAP 19.18 AZP 08.17 TAL 139.52 TAP 89.45 RCA 84.48 APO 153.86

r_P 11.54 ZAL 48.05 ZAP 14_.4S ET3 95.S2 ZAE 128.17 ETE 170.9¢! ZAC 113.02 ETC 275.53

DLA -S.17 RAL 319._1 RAiD 85_1.4 V[L 1E.SG9 PTH 2.28 VHP 10._84 DPA -11.35 RAP 298.83

L-I TIME INJ I, AT INJ LONG |NJ RT Al_ INJ AZMTH INJ TIN• PO C$T TIM INJ 2 LAT

1_03.03 -19._ 40.7S IlH).SS 111.14 9 18 24 1_03.0 -16.2A
S1¢m.87 23.98 231.0e 1_.93 77.¢M! •0 46 49 4548.• 2_.73

1_48.31 -_D.Sl 21.58 1_,04 112.24 10 31 4 1348.5 -17.31

4_NI.84 •9.87 210.M I_._D 74.39 22 4 2 4296.• 24.88

173£.34 -L"J.?8 S.O_ 147.48 113.38 11 $0 •9 1152.3 -_0.17

4847.S7 30.42 191_.L_ 121,5_ 79.80 23 18 O J1097.4 27.87

DtFFER[NTIAL r_mm_CTl_

TD[ •.•14J8 _ 4._4180 TC3-2.41_3 8AU 1.1470

RD[ .$1L'O_ NILA -._087 NC3 .07_7 FAU .01044

F!)£ .4803 FRA 1.L_80• FC3 -.2A70 88P 14339

BiD( 2.2S81 BRA 4.3997 9C3 •.4257 FDP -418

NID-_ IrvlrCUTICN ACCUnACY

8GT SS19.2 8DR 431.0 889 120.7

RNT -.35Sl RRF -.3408 RTF .9410

_A_ 5998.0 _ .0049 R13 -._410

$41 _321.4 $_2 4(_.6 THA 178.40

Vl L_).749

V2 34.791

CLP-179.62

ECC 1.60_4

INJ E LONG

33.40

222.95

14.18

202.71
357.79

184.02

ORBIT DETERNINATION ACCLR_ACY

ST 2440.9 SIR 315.9 SS 62£.5

CRT .4839 CRD -.D712 CST -.8995

L3A 2547.• N.qA 229.D SSA 14.4

EL1 2470.5 EL2 229.0 ALF 5.08

193S



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE ICY I tITO FLIGHT T|NE 198.00 ARRIVAL DATE APR IT tiT|

HELIOCENTRIC C_41C

RL 140.78 LAL .00

RP tO8.911 hAP -8.118

RC 198.414 f_ 10.80

PLANETOC_NTR | ¢ CQN|C

C11 41.110 _ 11.41tl

LIICH AINTH LNCN Till
IO.O0 • 41 0

I0.00 10 14 8

100.00 10 • S0

tO0.N 80 IT 81

110.00 11 • SO

UO.O0 88 SO 81

D|11TANCE ITS,709

LOL 7.40 VL 85.5111 GAL 11.88 AZL 07.40 HCA 293.49 •HA Ell.lit ECC .3001£

LOP •00.IS VII N.329 GAP St.R AZP 81.181 TAL 157.93 TAP 0t.4E RCA IS.t4

$P 11.111 ZAL 41.12 ZAP SM;0? ET11 11.07 ZA[ t10.13 ET[ tTl.SS ZAC Sit.St

OLA -4.37 RAIL 11.13 lEAD I|IMI.I VEL 1|.740 PTH £.$E-Vt4P 10.1711 DPA -tt.£O

b-| TIN• INJ I_T |NJ LONG |NJ RT A0C INJ AZNTH INJ TIN• PO CIT TIN

II|T.II -I0.10 44,14 IN,N S01.0T i 18 30 SiS7.I

1111.10 lS.7S I$I.H IM.M 77,00 tl 0 |S 4S73.+

1001.11 -IS.0S t4,N IN.S0 II0.R S0 31 40 S4ol.t

41104.18 riP.RE 111.81 IN.RE TI.TI IPJI |0 10 4•04.$

1110_,17 -IS.It t.M I•l,SI SII.M S| 13 _1 ttO$.l

44171.01 30.SO tN,N 191.t4 75.98 15 18 111 4070.0

INC £.SJSl Vt £1.T41

APO 114.40 V£ 34.7111

ETC £74.tS CLP ITS.S0

OllqqlIIIMTIAL C01mlCTIOI MI_JIII IXICUTICNACCUIACY

1.4411 1WAI.YNe TC3-I.SlII IAU I.STH eST IlSl,T Mn 431.| N3 117.S
IIBE .01174 lIRA -.ISJtilC• .Oils FAU .00MI NT -.MSTNIIF -.31_1RTF .1447

F01 .03T1FRA 1.II01 F¢3 -.SlgI liP 11407 Im IIN.I IUm .0043 R13 -.1447

1.44130 Ilia 4.71t40C3 I.iMO F11P -450 3GI II13.4 IMI _HI.t 7141 lED,SO

RAP 1101.£R [CC t.IT74

INJ 3 LAT INJ £ LONG

-17.70 14.74

£3.01 R£3.£9

-SO.It 17.411

M.IT Z03.10

-tl.T7 .01

£0.01 III.SO

<XlBIT DETEImIMATIO4 ACCUIACY

ST £S£9.£ IW 3SZ.$ 00 ISS.E

CRT .101£ CR8 -.1111 ¢0T -.l_II

LDA £111,1 NDA L_4.I llA IS.T

ELl 2130.1 EIJ_ •14.0 ALF 4.OS

LAUM_ DATE OCT I 1t70 FLI11T TINE 800.00 MnIVAL DATE APR 10 SITS

14KIOqNTII¢ t_llSC DIITAliCE S•1.434

RL NO.TO LAL .00 I_ 7.40 VL 13.3N GAL I.•T A_ IT.IS HCA ••41.114 mIA SSI.lO [CC .31043 INC 1.1010

lip $ol.N LAP -1.11 L_P 304.041 VP 3141.8111 GAP ST.N AZP N.T4 TAL IN.II TAP 13.02 RCA 15.70 AlSO IN.L3

me 1140o11 IL IO.41 AP S|.St lAb GA.•I ZAP 111.01 ETI t4.04 Z_ SN.OI [TE 171.3• ZAC 11•.08 ETC •74.7•
Puv_ro¢IN_I¢ ¢¢NIc

¢1 44.446 vN. t,113 DLA -3.GA RAL I,N P_D I_M.T _L I•,IM PTH 1.3• _ 11.O09 OPA -tO.99 RAP 303.$0 [CC t.7M4

IJIOI _ LJICN TIll• k-I TIIIE INJ LIT INJ _ |NJ NT _ |NJ AZNTH INJ TINS PO CIT TIN INJ I LIT INJ • I.ONG

RO.00 • 48 13 1311.13 0•S.73 47.70 IIT,N 100.14 • 80 14 ITSS.E -10.01 40.ol

I0,00 ll 44 II |IN,71 •S,N fit.l• 100.N 70.04 •S I• 41 4SIO.I •3.IS L_S.71

100.00 SO • • 1014.31 -0,ol N,M tlW,S4 SOI.M I0 941 10 14M.3 -I0.11 •0.71

100.00 IS • 18 4051.14 IT.S0 111.88 IN.N TT.N I_ 31 t| 4311.0 tl.t4 IO3.10

110.00 IS • 18 1tl8.17 -II.$3 11.97 IN,N |S1.37 IS 37 S| ltSt.t -t8.tl S.IM

110.00 N IS N 4117.11 N.TI 113.10 IN.IS 74.34 13 39 44 4017.1 10.34 109.111

OlFp'llliIwrlAb IxIIIIICTICO41 NIO-COWIIIi31ECUTIGI4 KCUIIACY CIIIIT D[TIDmlNATiCI4 ACCURACy

TUI 1.61119 3r_ 1.JSTOT¢•-S,03N IMU S.IS3$ il&T INI.4 IN 4N.S MS 114.3 IT HII.S M 3w20.4 01 e40.l

g .0SLY _ -.ISDIRC3 .0_0 FAN .00013 mlT -.IT NIF -.N33 RT_ .flit QIT .7041 CR11 -.Ills C11T -.m11

F01 .IINMI FIIA 1.14_I FC• -,13|I SIP 10Ml _ SIIl,l _ .00_| 113 -,MI7 L0A I171.4 N_A 110.11 IIA 111.1

I1_ I.Ifl7 Ella I.IM! IC3 1.0377 FIP -403 I_S IS01,7 _ MT.I THA 170,71 EL| •S15.0 ELI 111.7 ALF 4.1S

Vl _•.741

V• 114. 7187

CLP 170.71

_AUNCN 0ATE QCT I 1RTO FLIGHT TIN( 80£.00 ARRIVAL DATE APR El tITS

HCLIQCENTRIC CQNIC

EL 140,70 LAL .00 LOt. 7.40 VL

RP IM.94 LAP -8.111 LOP 3OT.14 VP

I_ 111.010 Gi, 10.$4 6P 10.i4 ZAb

Pt.AIIRT0¢t_IDTII l C CONIC

¢11 11,118 V_4t. 7,1lt

LJICH AZNTH INCH TIME

90.00 8 411 SO

90.00 1• |T SO

lO0.O0 10 11 41

1OO.OO 81 80 _J

110.00 11 • SO

110.00 II I1 19

01PYlIIENT I Ab _IIIIECTIGNI

T01 t.IOl• _IA l,llll T¢S-1.1OI4 BAU 1.1•71

ROE ;3734 lIRA o.3141 RC11 .0310 FAU .00117

FOE .TITS FRA |.4401 Ir¢3 -.SS4T lIP S1443

I10( t.OOTO 0111 |.S•$S IIC3 1.1019 Flip -301

OiITANC• lll.0H

|S.S$S 6AL 10.14 IZL Ill.IT MICA 801,110 tMA Ill.ST ECC .3|It| IM¢ S.0114E vt 10.P4!

So,Ell GAP tl,l$ AZP M,41 TAL $14,17 TAP M,I7 •CA 10,El APO S$1.Sl Vl M,tll

48.It ZAP SM,II [TI II,I0 _U_ 111,00 [T[ 171,I0 ZA( Slt,It [TC 17+,tl CLP lPT,It

DLA -t,•T RIb 3t4,ST RID ISM,I VEL SI,tl0 PTH 1,4S VHP IS.Ill DPA -t0.7d RAP )OS.17 [CC S.IlSl

L-| TINS INJ LAT INJ LONG INJ RT A_C |NJ AZNTH INJ TINS PO CST TIN INJ • bAT INJ • LONG

3103.00 -81.07 IS.S1 I01.$$ S0T.ST • 3113 1713.0 -EO.Sl 4S.H

IllS.01 II.00 131.13 I05.15 70.37 tl IM 11 4101.t M.14 £M.41

11ol.07 -II.I0 II,SO Ni.Sl S0l,SS 10 31 93 tsoS,t -It.41 Ill.IS

49_4.1S IT,SO tll,M _0_,Sl 77.4? H 4• H 43_4.$ IS.111 L_4.4S

110|.10 -•7.Tl 14.N SN.TI IS0.SO IS 40 33 $SO1.4 o14.00 7.01
4700,T1 31.03 1M,17 _0_.11 74.11 13 SO 19 4S00.T M.0I $M.£1

N|_ EXECUTICIt ACCURACY 011BIT DETEJlNINATIGN ACCURACY
MT MII.I Nil _HIS.l 1_3 1tl.4 ST tt31.0 IN 301.0 01 1411.1

RRT -.t_t IIIF -,tS01 RTY .l_t0 CIIT .Tilt CII0 -._OtT CIT -.1197
811 S4N,S R_ ,003| RI3 -.IStl IMA tYtl.8 NIA tt3.l 111A 1£+S

3G1 MN,t MI 377.1 THA ST0.M ELI •MM.T ELI SIS.0 ALF 4.71

LAUNCN DATE OCT t 1070 irLISHT TINS ID4.00 ARRIVAL DATE APR R3 1971

HELIOCENTRIC C©Nt¢ DIITANCE S00.4It

140.71 hAL .IN) L0L T.40 Vb 81.474 GAb S_,N A_ 11.73 NCA _0_.Ig 8NA SS0.II EC¢ .33114 INC 5.0741

RP IN.N LAP -l.7l LOP 110.40 _P N._9 GAP lt.ol AZP N.N TAL SS•.4t TAP 11.31 RCA TI,NI APO SST.7•

NC S•?.IWO (4. 10.10 GII 10.77 ZAb 41.DE lAP |lliI,N _ IOI.N Z_ SIFT.It• ETE STl.•T ZAC 111.14 ETC £71.0•
P_U_TOCIOI_ i¢ _NI¢

C• II.TlT V_ T.T_ DLA -t.•T UL _ql.OT RAD ISOI.S V(L 19.491 PTH t.4t VI¢P 11.071 DPA -tO.4S RAP S01.14

JU_ITI4 tJICH TINE L-! TIN• INJ L8tT SNJ _ INJ tit AIC |NJ _ INJ TINS PO CDT TIN INJ •LAT

I0.00 0 43 81 1413.14 -IW.14 $4,41 101,N S0$.7l D 13 3M SO13.t -tS.4S

IO.00 80 • II 110_.SO N,Sl l_l,g I0_,41 71.70 I| 3| 0 4104.0 M.•T
100.00 10 l SO IIM.31 -I1_,iO H.OI IOI.il 101.14 10 41 30 tiM.3 -I_.GA

I00.00 81 I0 41 4I_.N 17.01 •S$.N 101.11 77.14 It 33 1 4111.0 £3.II

110.00 IS 11 10 Ildl.ll -N,M II+N 101.N SOl.IT It 43 47 1_II,I -IS,IT

110,00 81 41 I0 4711,SO 31.31 SN.N 111.19 Tl.lI 14 0 1 4111,1 N,00

DIFP_ENTIAb CGI_CT_0N_

_01 •.INS _A •.NIl TCS..S.MD• I1_ i.OSOT

NIl .091T NNA -.llil RC_ .OIINI IIrAU .00171

FOE 37104 FIIA l.!O_T Ire• -.O_I I 111410

00E 3.1414 IRA 0.04TE K• 1.3¢171 FlIP -SOS

Vl 1•.741

V• 14.71S
CLP 177.O4

ECC 1.9811

INJ •

UID-CO_II I_CUTIC_ ACCU_

MT MII.T ! 111.1 HI IN.!

liT -.fIN W -.I191 IITI r .ISY0

MI MPI,f _ .0081 Ill -,ll_0

MS MI7.3 I1_ NT.4 THA 170.11

4•,11

_S.111

17.11

L_J.80

10.O7

187.118

GNIITDETI81NINATI_I4 ACCURACY

8T I•T7.0 811 _0_.0 88 •77.S

CIIT .7•Lt ¢319 -.754T CDT -.9t17

b_A 0770.1 NIA _07.4 110A 10.0

ELI •lMl•.t ELE IO1,• AI,.I r 4.71

t031



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUliCH OAT( OCT I IS?0 FLIGHT TIN[ L_Q.O0 ARRIVAL DAT[ APR Z• lg?|

H(L|QCENTM|C CQIIIC OI$TANC[ 504.904

RL 140.70 LAL .00 LOL 7.40 VL $9.43S GAL IS.$$ AZL 84.47 HCA _0.|1 8MA

lip 100.94 LAP -|.ill LOP 3111.9ti Vl e •.SIS GAP m.O0 AZP ST.•Z TAIL |Ill.04 TAP

RC 159.850 &L 18.14 GP 10.44 ZAL 38.44 ZiP 1t8.71 ET$ 106.09 ZAE 187.74 IrTl[
PLAN[TGCLrNTM I C CQIII C

Cl IMI.I_I K I.MO DLA -I.•1 L_U.. _?.4t RAID aSS,0.1 _ II.T•I PTH t S£ Vl_

LNCH AZNTH LNCH TIME L-| TIN[ |NJ LAT INJ LONG INJ liT IlK |NJ AZMTH

eO.O0 • 41 $4 8441.S5 -|4.1HI IT.?• 1_.44 104.11

00.00 80 IY 44 NtIS.IS N.S? 114.g0 110.1tl l'g.S0

IO0.O0 10 Y •4 8101.01) -1_.04 14.11 8N.03 IOS.I4

_00.00 el I• SO 4984.0_ 87.1_ 814.70 tlO.l• 71.10

IS0.00 81 IS 48 IIHI4.N -N.84 iI.N mT.N t0T.SO

sis.as I! N 10 4714.11 58.10 ISY.I) I!01._18 71.P_

II?.|S [CC .341MS INC $.|311 V| _1.?4|

N.IS IKA TI.?S APO 185.1Y V£ _14.78S

|?S.IMi ZAC |tO.IT [TC S?g. S5 CLP |Ya. S4

18.140 DtPA -10.IS RAP 310.IT [CC 8.1880

INJ TIN[ P• CIT TIN INJ 8 LAT INJ 8

• 8T 14 1041.$ -44.40 4•.7J

81 44 48 4119.8 t4.OÁ m.SY

1044 • 1008.• -rJ.YS 30.£$

J_ 8 3Z 4SIS|.0 8S.•• •01.4•

11,41 SS 1_14.4 -•Y.I• 15.t•

84 • 4 41)4.• L_.II 1•0._
OI_IAL CGIm[CTIM

5.M _ 0.$51I T¢8-I.S4M IMU I.Otld

.4tDT NllA -.80441 _ .IRS• FAU .80481

FI_ .TaOI I_A I.ST4S FC• -.OSlMJ SIP 10g_

$.4OTll _ •.SS•e •CIJ 1.14114 FOP -ITS

NID-COUIImE EIIECUTIGN ACCUIIACY

8GT IM4S.4 _ IGI.0 _ 101.•

NIT -.174| IIF -.STIr IITF .SOTS

Nil $497.4 Nil .OOL_ 1118 -.4413

I_l 9449.8 _ )94.0 THA I71.83

t_N OAT[ _CT ! $•_ FLIGHT TIN[ I_0_.00

_ELI©CIlITIIIC C_MI¢ DIlITANC[ SlII.4IT

RL II•.TO _ .00 LGL Y.40 VL Ill.lira GAL 14.10 AlL ll.tO HCA I00.11 8NA

NP tN._4 LAP -•.IHI _ 8SO.T• _P SO.IINI GAP L_.O_ AZP O?._H) TAL 180.T4 TAP
RC ImS.4_l GL 10.14 GP tO.4Y ZAL M.8| ZAP IIMI.4• ET8 |tI.l_ _4[ |•T.33 ETE

PLA_TOCENmI¢ OONIC

I.NCH AZNTH I.NCN TIME b°I TIME INJ LAT INJ I.GNG INJ RT AIC

• 0.00 • 48 N N00.00 -tl.44 SO.SO t13,n

8O.OO Im I_ 80 S1_4.44 I_.S_ 89.01 114.44

SO0.O0 tO • 18 I_.ST._HI -N.0• 41.44 818.01

taO.O0 tl 48 10 401_.N N.OI Ill.Of t14.t4

riO.0• It |3 N II_II.SO -SO.N 14.41 llt,_1_

St0.00 88 SO • 4TS8.90 3l.•I IN.ST 811.|•

ox_mm_x_ camsc_om II|D-CQIIII_ [IECUTION ACCINIACY

ml 3.NIO _ Y.OeN TCI o.IMO3 IAU .Nil I_T 1481.3 IINI IMII.3 IGI 101.3

.4.4T _ -.L540 RC8 .0SSI F_u .01tie mrr -.3£43 iilIF -.IL"_ RTF .N_

FO( .mS FRA !.1471 FC8 -.0_0 I_P I_JS| MO 1411.1 El .OOL_ fit3 -.•SO

008 S.U71 MA Y.O_4 KS .NO• FOP *HI 161 $41_.4 868 143.8 THA 171.84

alllT iq[TIEmlINATION ACCURACy

8T £T1•.8 811 IOI.O 88 114.1t

ClIT .7111 CN• -./IT• COT -.ItlIT
LIIA I_10_.4 I_A INIO.• _ 11.4

ELI •]TI.I U •00.3 ALF 4.14

A•MIVAL OAT[ AN •7 |•Y|

lIT.T3 ECC .It!MII INC 3.0110 VI ••.T4•

101).00 IICA T4.TI Alto SIS.TO Vll Id.T••

171.01 ZAC 110.10 ETC •T•.8_ CLIP ITS.tO

|.ST H 13.t71 0PA -t.TS

INJ AZMTII INJ TIM[ P• COT TIN

101.88 • SOt? l•Ol.O

71.IT 8t 33N 4484.1

105.114 $01¢119 |_4T.T

l•.I4 I_1 I| |O 4871.1

10_.44 11 4l M S4N.t

TT.04 •4 IT 14 4131.t

NAP 318.38 ECC •.lNNkl

INJ •LAT INJ • LONG

-_.41 SO.SY

• 4.1_ 81_r.sS

084. T• 55. It

11.•4 •OF. _J

-N.•8 I•.0_

• 9.80 |•0.00

ORBIT 01TI[•NINATION ACCUI_SCY

OT •T41.4 811 NS.• 88 TI4.O

(:liT .T3|8 CR• -.T414 COT -.9998

L•A 11141.8 _ SO3.0 81A tO.It

ELI tTSO.3 ELI 183.8 ALF 4.19

LAUNCH DATE OCT I |•70

ICEL IO¢IrNTMI¢ ¢QIII C

IlL $4•.T• LAL .00

RP IN.J5 LSP ol.04

tC IOI.SSt IL 10.44

PLMIETOCI_ITII i C CQII|C

¢3 II0.014 Vm. •.4ee

t.NCH AZNTH t.NCH TIME
90.00 • $0 $

90.00 80 58 SS

tO0.00 t0 I0 II

tO•.0• 8t SS 41
ITS.0• It lO It

ItO.O0 L_ 4 $9

FLIGHT TIME 810.00 MUlIVAL OAT[ APII _1 1571

DISTANCE SOt .810

L0L T.40 VL e$.181 GAL 18.10 AZL 83.10 _ 318.41 INA $|T.141 ECC .I•IMO

LQP 319.89 V1P 3_.144 _AP 1_.$7 A_P OT.L_ TAL $49.33 TAP $08.1NI •CA 71.49

GP 10.14 ZAL 37.18 ZAP 144.8S LrT$ 117.74 Z_ $8T.38 811[ 171.19 Z&C 101.TI

IlC 4.1111 Vl N.TS•

APO |44.08 Vl Ill.TO0

[TC •TT.S$ CLP |T4.19

OLA -.H R_L _ll.lilLSO 3111.1 V[L 11.38| FTH 8.14 H $3.|/1 OffA -|,44RAP 314.48 8¢C •.48|4

L-| TIME |NJ LAT |NJ _ INJ RT A•C INJ AZMTN INJ TIME leo COT TIN INJ • LIT INJ • LONG
1111.14 -N.OT 14.011 818.95 101.4| • 38 18 2098.4 -84.83 IS.SO

3•33.7@ I_.01 I_T.$• 81T,70 •0.38 I_ I 31 4888.8 IS.•3 8•0.81

|81It.ll *ST.38 44.St 883,3T 101.13 10 48 $1 144t.4 -SS.ST 14.11

41t11.1tl tl.tT 887,31 8tYolO T8.03 83 $0 38 4391.9 •.SO lOS.IS

IIMO.N -81.4S 87.41) 8IS.S8 104.14 11 $8 13 IdOl.0 -_l.t• SO.Or

4771.14 38.1_ 1_0,13 L_3.00 TT.I3 14 _4 $4 41TS.I _O.tl lit.SO
DI_IAL CCItI_CTIOM8

TO[ S.9484 118A Y.e48I TC8 -.T844 BAU .9_00

R0( .4718 liRA -.•M RC8 .0080 F/_J .00lOT

FS( .ee_e FRA 1.;1_4 F¢8 -.OI0S BOP 188118

WE 5.HI4 BRA Y.44T$ BC_ .T_43 FOP -848

LAUNCH 0AT[ QCT I I•lq)

IIELIOCIIlT•I¢ C_4IC

RL t4•.T• LAL .00

IP 101.t8 LAP o3.18

RC t04.•45 t4. tO.ST

PLANETOCEN_I¢ C_III ¢

C_l |04.1ST VHL 10.101

AZNTH INCH TIME

• 0.00 • 3t 4•
_._ S0 48 44

100.00 SO $• 43

100.00 !'9 8 I0

t$O._O I1 I_ am

ITS.00 II tl 4

NI_ Im_ECUTION ACCURACY GNIIT 01T1811INATION ACCURACY

8GT 3_T.O _ 331.3 M3 $0$.0 ST £T83.9 811 tS_.• 88 T_JT.ID

liT -.0171 _ -.018_ RTF .8448 CRT .7180 CIt• -.THt CST -.B_D

8400.1 _ .O0_D Itl3 -.IHHNI LILt tSTO.• NSA 186.4 81UL tO.5

M3 311111.0 _ 8SO.0 THA 17•.T8 ELI 8TT4.4 ILl IOS.• ALF 4.10

FLIGIIT TIME 88£.00 ARRIVAL DATI[ 11Y I I•TI

DISTANCE _04.m
LG_ 7.40 VL I_._MT GAl. ST.l_ _ 08.33 HCA 31S.3T 8NA

LOP 3_.M VP M.140 GAP 1_.4g AZP 8g.01 TAL 148.47 TAP

lip IO.tI ZAL _.Og ZAP $0T.TI ET8 111.31 ZA[ 187.01 E11[

$17.37 [CC .40388 INC 4.4340 Vl N.T4•

I•4.04 MCA 70.01 MPO llkl.T4 V• 34.71)0

$71._ ZAC IO•.•T ETC LVl'T.TS CLP 175.t£

DLA --01 RAL 180.•$ NAD 13/O.0 _ IS.OfT FI14 t.70 IMP 14.774 SPA -0.•S

L-I TIME IIU LIT INJ _ !1_ IT IIC ll_l IZltTI¢ IIIJ TIME I'O COT TIN

1_14._4 -N.@I 07.01 !!0.44 tOO.01 • 14 80 1•1M.5

18TI._ L_r.04 IlI.N I_l._ 0I.Id I1 • 18 4871.0

81111.811 -N.01 47.47 I_0.84 100.01 I0 31 _41 IT8•.8

IO13.1111 N.311 81•.01 110./7 00.411 81 8!I 48 4418.S

8111.14 -38.N SO.IT lID.10 101.411 II 31 41 ISII.I

471T.IM 311,14 1101.011 II18,01 TO.gg 84 31 l 4|8T.I
O| FIqlIIINTIIL C301111CTICIII

TOI 4.I•II _ 0.1710 TCII -.1011 IAU .8104

181 .I011 NRA o.IIII ICI .II011 FAll .IWIOI

SOl .liit Irll t.OIIP FCI -.000I I ITII4

BS_ 4.11 8NA I.ITF0 MC8 .3111 Flip -383

NAP _10.T4 [CC •.Tl4l

INJ 8 LAT INJ • LGNG

-_4.9S 14.1'1

88.3S •$0.14

-N.38 _H).I$

I•.15 110.44

-_10.05 It .iS

eli•IT DLrTEI_INATtGN ACCURACY

IT IPTII_.I 811 1:88.4 88 T_4.S

CMT .TTIH) CR8 -.TT•O CST -.IH)08

LIM I_.T Ilia $TO.S 51A •.O

arL$ •Y•8.• [I._ IT•.I ALF 4.58

Nl_ E8ECUTI01 ACCIIIACY
MT U78.| i 817.0 8tl N.•

NIT -._018 UF -JOlt ITIr .0T40

$111I.I lid ,_JO It$3 -.IT40

8Gt lilTS.3 8111 3IT.0 THA 171.1HI

1137



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 1 1970

HELiOCEMTE IC CQi41C

ItL 149.78 LAL .00

ItP 108.91 LAP -3.19

RC 804.SIS 4L 10.S0

PLAN[TOCENTRIC CONIC

C$ ltt.lMe _4L 11.009

LNCH AZMTH LNCH TINE
90.00 O $3 18

90.00 tO 46 •

100.00 10 14 89

1OR.OR IIf N

110.00 11 II 21

110.00 R5 1• 14

FLIGHT TIRE 214.OO ARRIVAL DATE NAY 3 1971

DISTANCE 107.447

LOt. 7.40 VL iS.E94 •AL 19.65 AZL •5.17 NCA $18.T2 8NA 11T.EO ECC .4E420 INC 4.8330 Vl £9.74D

LOP 326.23 VP S1.180 GAP 24.91 AZP 84.36 TAL 147.S§ TAP 106.£7 RCA 47.£S APO IR?.lS V£ 54.795

GP 10.09 ZAL 35.14 ZAP 167.14 IT• ltT.SR ZAE lZS.S$ [TE 17Z.57 ZAC 10R.•£ [TC £7R.17 CLP 171.9•

DLA -.35 RAL 331.80 RAD •§T0.5 VI[L lS.573 PTH Z.77 VHP 15.874 DPA -R.S3 RAP 318.71 ECC R.RR49

b-I TIRE |NJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CST TIN INJ R LAT INJ £ LONG

t_3.65 -IT.04 M9.80 t_J.81 R8.75 9 37 1l _033.$ -RS.S• R1.44

9199.5• t?.t• t4O.U tt4.1S 81.03 tt 14 tl 4199.6 £S.i• £51.9t

t171.T• -El.S4 50.tT tZ�.S4 99.18 10 54 1 17T1.0 -El.JR 41.95

SON,IT tl.TI lEO.T4 tL_.90 81.40 13 31 33 4431.7 tT.t9 tit.IS

L_I9.M -31.11 93.91 lUg.TO 100.88 11 58 20 1SSl.$ -30.75 _4.57

4611.•T 38.84 105.11 IL_,15 79.68 84 56 3• 4881.9 51.10 194.47

DIFFERENTIAL C_tlECTION$ MID-tOUR5[ EXECUTION ACCURACY

TD[ 4.GIRT TltA 6.641_1 TC5 -.445T BAil .T169 8iT 1341.7 _ 503.3 SiS 94.7

ND( .9364 lIRA -.tl_S RC5 .0058 FAU-.O01SI NRT .OTTO NNF .0174 RTF .6T79
FOE .9708 lIMA 1.9114 FC3 .0134 BEP 17401 _ 691J4.3 _ -.OOZE R15 ,9776

BO( 4.I,15S 6MA 6.9455 BC5 .4437 Flip -316 84;1 5545.7 _ 50e.S THA .85

LAUNCH DATE OCT I 1970 FLIGHT TINE 816.00

HELIOCENTRIC CONIC OIRTANCE 109.81_

RL 146.78 LAL .00 LOL 7.40 VL 8S.Lqb3 GAL 81.M9 AZL 84.74 HCA 581.67 MiA 117.04 ECC .45161

RP 104.60 LAP -3.85 LGP 589.39 VP 36.101 GAP Ell.S6 AZP 6S.N TAL 146.81 TAP 108.18 RCA Ikl.lS

RC IN)e.S46 64. 10.41 GP 9.97 ZAL 34.34 ZAP 144.45 LrT8 151.78 ZN[ 186.16 ETE 172.76 ZAC 104.5R

Pt_NETOCENTR IC CON1¢

C6 141.905 VHL 11.618 OLA -.16 RAL 55£.si RE iSTO.S V[L 16.824 PTH 8.61 VHP 11.698 DPA -8.18

LNCH AZNTH iNCH TIN[ L-I TIM( INJ LAT INJ LONG INJ RT A6C INJ AZI4TH INJ TIN[ PO CST TIM

90.00 • 54 $4 1449.84 -87.59 TR._HI I_1.q|.69 97.47 9 39 24 2046.6
60.00 Im SO 59 9383.65 - 87.411 848.07 1_7.11 68.88 tt 19 16 4785.9

100.00 10 16 10 1407.Y0 -18.61 SR.si 211.78 67.94 10 SI 16 1107.7

tOO.ON tM 11 ST S065._0 89.00 L_l_.n 1_I.66 8Z.40 85 36 16 4461.5

110.00 11 24 19 81M.62 -55.05 5S.67 I_S.IHI 99.55 18 0 49 1S24.6

110.00 n 80 88 4847.14 55.18 80S.S7 I_1.19 81.0_ 24 41 9 484T.I

DIFlrI[_IAL C_TIONM NID-COUMSE EXECUTION ACCURACY

TO( S.OOt6 lrMA 6.67_0TC5 -.316tlLRU .e046 SiT 5868.4 _ 291.1 6G5 94.8

IIDE .R746 lIRA -.IRItRC5 .0016 FAU-.O0310 RRT .1S56 W .1476 RTF .9816

1.011NI PRA 8.0el_FC5 .0220BRP 176SO _ 5500.4 RL_ -.0056 M13 .9016

IN)[ S.O_ll8 MA 6.674911C5 .514IFIMP -51R 841 S868.6 SG_ _J|T.6 THA .46

aUSlT DET[RNINATION ACCURACY
ST 8764.6 M 8•1.4 8S 795.2

CRT .765T CR9 -.7681 CAT -.9999

LSA 111R.5 N•A 170.4 •SA 9.3

EL1 _603.6 EL8 169.9 ALF 4.59

ARRIVAL DATE NAY 5 1971

INC S.86_D Vl _9.749
APO 169.98 V2 34.797

ETC 878.57 CLP 170.75

RAP 520.59 ECC 3.3554

INJ 8 LAT INJ 8 LONG

-86.07 R5.97

89.85 855.63

-87.51 44.59

2T.E_I 813.1t

-$1.56 27.13

31.55 19_.71

ORBIT DETERMINATION ACCURACY

ST 8T11.8 M 87Y.7 IS 821.4

C_T .611E CR6 -.8046 CST -.9999

LIA 1906.5 14Sk 168.3 3SA 9.7

EL1 £790.4 EL8 141.9 ALF 4.65

hAUNCH DATE OCT 1 1970 FLIGHT TIN[ 81|.00 ARRIVAL DATE NAY 7 1971

HELIOCENTRIC CONIC

RL 14•.79 LAL .00

RP 101.99 LAP -5.50

RC 810.017 64. $0.50

PLAN[TOCENTRIC CONIC

C$ 1Q7.867 VItL 18.634

LNCH AZNTH LNCH TIN[

9O.00 I 56 89

90.00 tO 53 43

1DO.DO SO 17 48

1OR.OR Iit 13 5

110.00 11 tS SJ

110.00 L_ 69 I_l

DISTANCE 610.091

LOt- 7.40 VL t5.234 GAL 83.98 AZL 14.84 NCA

LOP 538.54 VP 36.087 GAP El.SO AZP 85.88 TAL
GP R.95 ZAL 53.7G ZAP 1•S.17 [T9 136.18 ZAE

38S.OE SMA 116.89 ECC .48094 INC 5.7559 Vt 29.749

145.89 TAP 111.31 RCA 60.67 APO 179.11 V£ 34.902

185.§7 ETE 175.01 ZAC 107.95 ETC 27R.98 CLP 149.41

DLA -.OR RAL 555.16 RAO 6|70.6 VI:L 16.989 PTH 2.91 VHP 17.870 DPA -7.71 RAP 388.35 ECC 3.7553

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIN INJ £ LAT INJ 2 LONG

8708.50 -87.16 74.74 886.83 66.58 9 41 51 8108.5 -86.50 94.27

$346.6_ IT.s• 843.94 886.06 83.80 81 88 55 4749.9 El.S4 855.46

f_140.80 -89. 19 55.85 Lq_6._4 96.74 10 58 28 1840.8 -27.95 49.47

5017.56 11.88 824.44 819.69 55.38 85 59 55 4467.4 27.99 815.85

1116.T6 -53.56 58.41 811.01 67.94 18 5 • IO_I.O -51.90 11.50

4R75.59 35.38 807.56 L_LI_.O6 88.16 E4 44 57 4875.6 31.94 198.96

DIFFI]IENTIAL C_IItECTI(_•

TOE 5.4055 TRAIO.4T_O TC3 -.1006 6AU .446E

RID( .9177 RRA -.1416 RC3 .0010 FAU-.OO598

FIDE 1.0807 FRA t.14_HIFC3 .050_ B•P 1775S

5.49•6 BRAID.4740 6C3 .tOOt FliP -511

MID-COUMSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5846.1 _ 880.5 Si3 98.1 5T 8748.6 M 874.3 iS 8•0.1

RRT .2457 RRIr .8511 RTF .6849 CRT .8876 CR$ -.8828 CST -.9999

8Re 5£§5.6 R25 -.0036 R13 .9846 L•A 8908°8 14_A 155.8 8SA 8.2

Sil 5846.6 84_ 817.2 THA .76 ELi 8778.2 ELi 153.3 ALF 4.70

LAUNCH DATE OCT I 1970 FLIGHT TIN[ I_0.00 ARRIVAL DATE NAY 9 1971

HELIOCENTRIC C.CNIC DISTANCi[ 606.61_

RL 149.78 LAL .00 LOL 7.40 VL 85.801 GAL 81.50 AZL 65.67 HCA

RIP 108.87 LAP -5.34 LOP 535_ VP 54.074 GAP SO.71 AZP 24.61 TAIL

RC II1.EHI7 GL 10.16 GP 9.74 ZAL 33.34 ZAP 114,55 ETS 140.35 ZAE

PLAHETOC[NTRIC C_NIC

C9 1114.747 VHL 14.0NDLA -.04 RAL 555.96 RAD 6171.1 VEL 1T.890 PTH

LNCH AZNTH INCH TIN[ L-X TXl4[ ]NJ LAT INJ L(_G INJ fit A$C ]NJ

90.00 I 56 I 2_1.01 -87.si Tl.I1 85£.41 65,SO

90.00 10 S5 SO 5577.44 IT.l? 845.113 858.45 64°75

100.00 10 19 81 2411.73 -29.40 57.55 _£.24 95.65

100.00 21 16 S! 511S.00 211.48 886.47 238.88 84.45

110.00 11 87 34 !155.ff4 -55.•0 40.61 851.T1 16.57

110.00 85 8S 6 4MOI,ES 55.68 L_9.78 851.76 65,48

DIFFEMENTIAL CCE_ECTICNS
TD( 5.8467 TRAII._4fl TC5 -.N59 BAU .8542

lID[ .lgTI I_A -.Oils RC3 .C_15 FAU-.O0874
FOE 1.1495 PRA 8.8611 FC5 .0581 Blip 17641

• 4DE 5.lO_l SOAll.550| RC3 .Ol_l FSP -504

388.17 •HA 116.76 ECC .51408 INC 9.3343 VI 89.749

144.D6 TAP 114.83 RCA 56.74 APO 179.79 V8 34.80?

124.85 ETE 173.86 ZAC 107.53 ETC _79.24 CLP 167.92

3.00 VHP 19.819 DPA -7.53 RAP 323.98

AZ14T_ INJ TIHE PO CST TIN INJ 8 LAT

MID-COURR[ EXECUTION ACCURACY

8GT 5165.1 RIM 8?3.8 853 10.8

RRT .3458 RRF .55T9 RTP .OORO

$C_ 5808.5 RL_5 -.0048 R15 .9879

SG1 5166.0 SiR 856.4 THA 1.04

ECC 4.8709

INJ 8 LONG

9 45 33 8131.1 -88.85 88.29

88 85 8 477T.4 _.O• 237.41

11 O _0 1868.7 -28.31 49.72

85 42 7 4515.0 28.33 217.83

18 5 9 1655.2 -3£.3£ 91.61

84 46 50 4301.3 58.35 800.72
ORBIT DETERMINATION ACCURACY

ST 8748.4 M 271.4 99 902.9

CRT .8449 CR• -.8399 CST -.9999

L•A 8901.9 NSA 145.1 SSA 7.6

ELI 2758.0 EL2 144.6 ALF 4.78

1938



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 2 1970

ID[L IOCENTRI C CQNIC

RL I4D.T4 LAL .00

NP lOT.8O LAP :.SD

RC 5S.533 T,L 5.S3

PLANETOC[NTII C CONIC

C3 14.810 VNL 9.9OO

LNCJ¢ AZNTH LNCH TIME
90.00 I 41 Sl

90.00 11 33 41

1DO.DO • 39 $4

100.00 13 18 31

110.00 4 0 LHJ

110.00 14 34 30

FLIGHT TIN• ?O.OO ARRIVAL DATE DEC 11 1D7D

D|ITANCE 195.930

LOt. 8.39 VL 20.003 GAL -1E.09 AZL 94.81 •leA 88.50 GHA 134.t6 ECC .2178D

LOP 94.09 VP 30.449 GAP -7.4_i AZP N.97 TAL ttD.13 TAP318.13 RCA 1DE.5•

GP -90.00 ZAL 15S.SE ZAP 39.10 [TI ET.M ZN[ 147.53 ET• _90.71 ZAC 81.78

INC 1.1810 VS tJ.YS8

APO 14D.£0 Vt 3S.tlO

ETC Eli.D7 CLP -£D.4D

DLA -7.07 RAL Elt.O0 RAD 6S31.4 VEL 12.497 PTH t.tl VHP i.11R DPA -40.4S RAP E40.O7 ECC 1.97ED

L-| T|IE ]NJ LAT |NJ LONG |NJ fiT A_ |NJ AZMTH XNJ TIN• leo C$T TIN [NJ 9 LAT INJ 9
1130.34 -17.44 _J._ O0.J7 lit.iT t 17 tT IS30.3 -14.•• L_J.O•

SlED.tO n.33 154.34 85.41 7R.tO 13 tO 44 4t14.9 24.50 •21.11

1178.14 -10.85 17.18 10.41 113.79 3 31 13 1278.8 -1S.18 10.01

4fl.93 t7.13 114.00 85.19 78.11 14 40 54 4149.9 93.71 105.73
1t19.37 -t1.94 t.SS 71.71 110.14 4 to 54 1019.4 -18.10 314.48

4701.17 31.11 IOS.O0 84.10 75.07 15 St SS 4105.E 10.73 184.S9
OI FFI[H[NTI AL C_RIECT ICll

10[ .ORS1 1lEA -.1411 T¢3 .3079 BAU .1141
IS)( -.t?l_ RRA -.M 9C3 -.Lq)43 FAU .018_

FOE .1733 FRA -.$441 FCD-I.44L_ BIP 111T

BO( .L_13 ImA .4199 K3 .49SO FSP -434

LAUNCH DATE OCT 9 1970

HEL IGC_HTN 1C CONIC

RL 149.74 LAL .IX)
RP SOT.SO LAP 1.37

NC S0.419 GL 8.44

PL_d_TOCENTR lC CONIC

C3 34.141 _4L 9.843

LNCH AZNTH LNCH TINE

IO.O0 S 3410

SO.O0 11 0 9_

100.00 • SO 31
100.00 13 91 3

110.00 3 19 34

110.G0 14 lid 47

NID-COUmI[ EXECUTION ACCURACY

8GT SOl.I _ 411.1 883 164.t

-.£7S£ iWI r .94141 Rll r -.4047

869 701.1 R85 -.1401 R13 .1090

841 StS.4 1_8 410.3 THA 135.35

FLIGHT TIN[ 71E.00

DISTANCE 10t.704

LOL 0.3D VL 11.045 GAl. -11.91 AZL 11.1_ HCA 11.74 8NA 134.19 ECC .13394

LOP 100.13 VP 38.51l GAP -4.11 AZP 50.04 TAL t10.81 TAP 31_.34 RCA 103.33

GP -11.39 ZAL tSI.IPJ ZAP 34.93 ET8 tS.37 ZN[ 147.57 ETE 31D.84 ZAC to.5O

OLA -9.94 RAL tS$.N RAD 3SWI.3 V[L 12.470 PTH •.tO VHP 5.770 DPA -'41.58

l-1 TIN[ INJ LAT INJ LGNG INJ IT ARC INJ AZNTH INJ TINE PO C_ST TIN

1134.89 -SO.to M.OS to.St 111.07 9 3 tO 1559.8

5179.SO _J.tO rJJ.94 84.97 77.1N_ 13 17 9 4971.9

1_0_.34 -19.41 18._ 79.94 113.19 3 El 37 1301.1

4901.34 97.00 tll._J IkS.N 71.11 14 41 48 4305.4

1713.17 -_.9_ t.94 71,40 113.3d 4 11 R 1113.3

4971.48 30.49 11_.S7 I_.1_ -73.79 15 57 34 4071.5
DIFF[RINTI_L _sm_CTION8

TDE .0041 TNA -._4g# TC3 .toSO 8AU .L_33

| -.tiDE | -.9353 E3 -.3337 F_U .0t3T1

IrD• .7ON FNA -.8144 FC3-$.3115 Blip 1374

ROE .•170 liRA .4331 K3 .4453 Fll I -495

¢)I_IT D(TI[_NINATICN ACCURACY

DT 130.7 lilt t79.R 88 358.0
CRT -.4139 CR8 .8T39 CIT -.7814

ULA 44D.DN_A 143.4 31A •8.4

EL1 £_S.3 [L_ 118.1 ALF 103.•8

ARRIVAL DATE D•C 13 1970

NI_ EXECUTION ACCURACY

8GT 4_4.7 _ S1_.3 liD3 133.R

lINT -.LqlJ_ Iggr .1_19 RTF -.3584

8GB 7_.3 _ -.1485 fl13 .3371

881 575.3 _ 4_4.7 THA 118.33

INC 1.3R89 Vl !t.71!

APO 194.44 V9 35.•95

[TC L_O.09 CLP -33.38

PAP 91_I.RO[CC 1._J18

INJ t LAT INJ 9 LONG

015.01 SO.79

93.88 £t_.SO

-13.10 11.14

£4.94 _0_.17

o18.89 355.48
£T.D7 184.94

_IT D£TERNINATION ACCURACY

3T 133.9 SO 95R.7 94 347.1
CRT -.3711 C_8 .8507 CIT -.77IS

LSA 470.1NIA 148.R 3SA E4.3

EL1 •IS.8 EL9 110.7 ALF 103.79

¢AUNCH DATE OCT t 1970 FLIGHT TIN• 74.00 ARRIVAL DATE DEC lS 1970

H•LIQCENTRIC CONIC

RL 149.74 LAL .00

RP 107.51 LAP 1.54

RC I0. DSD 84. 7.37

PLAN[TOCENTR l C CONIC

C3 _3.$73 VIDL S.794

LNCH AZNTH LNCH TIRE

Im.O0 I 83 31

SO.O0 11 9 7

I00.00 ! 49 _3

100.00 13 31 47

110.04 3 45 tO

lID.DR 14 45 tO

DISTANCE 103.451

LOL 8.39 VL E8.1|3 GAL -11.|D AZL 94.45 NCA 94.97 SNA 135.41 ECC .E5OS4 INC 1.5497 Vl L_.YSD

LOP 103.33 VP 34.570 GAP -8.11 AZP 90.I3 TAL 151.43 TAP 598.41 RCA 104.19 APO lll.13 Vl 3S.E5E

GP -_E.79 ZAL |SD.t5 ZAP 4E.98 ET3 _$.tO ZA( 147.84 ETE 511.41 ZAC 71.87 ETC •RO.IE CLP -$7.40

DLA -4.R3 RAIL. E11.49 RAD G$1HI.5 VEL 1E.448 PTH E.9§ VHP 5.498 DPA -41.71 RAP 937.1R ECC 1.SLED

L-| TIME |NJ LAT |NJ UONG INJ RT AIC _J AZMTH INJ T|N[ leo C5T TIN INJ E LAT INJ 9 tONG

l194.Rt -SO.14 3D.N IlO.IS 111.45 t 0 O lSi8.9 -15.99 3•.i4
5131.34 IS.t4 _.05 05.33 78.71 13 33 47 4i31.4 93.17 L_G.II

Ii_4.00 -10.13 10.¢1 79.73 11E.57 3 14 47 1354.D -II.SO 13.31

41HID.S1 L_.49 tOE,R4 RI.D9 75.13 14 St 58 4tll.S 24.9D E00.78

1736.19 -93.33 4.11 78.19 11S.73 4 14 _S 1137.0 -1D.E7 554.88

4439.9_ 10.94 110.21 91.10 7E.53 18 t 40 4039.3 17.Sl 11_.11
DIFF'ENENTIAL CQRRECTION8

TDE .D887 1lEA -._411 TC3 .1731 BAU .LqENI8

ROE -.9144 mtA -.L_OORC3 -.3785 FAU .04171

FIN: .9179 FRA -.9453 FC_-1.7975 BIP 1431

.9414 SOA .4SDD_ BC3 .4851 FSP -_it

NID-rJllI31[ E]CECUTION ACCURACY ORBIT D•TERNINATION ACCURACY

$GT 41Nl.O 8DR 557.9 liD3 L_4.R ST 139.1 IR t_t.4 IS 439.7

RRT -.tJ_I3RRF .8711 RTF -.tl)13 CRT -.334E C93 .R3_4 CIT -.7785

T_J.711_l -.135l El3 .8733 LIA 495.4 14_A 149.8 IDA 9l.O

881 588.1 _ 448.7 THA 118.44 EL1 94E.8 EL9 197.8 ALF 105.51

LAUNCH DATE OCT 9 1970 FLIGHT TIN[ 79.00 ARRIVAL DATE DEC 17 1970

H[LIOCENTRIC CGNIC

lit. 149.74 LAb .00

RIP 107.14 LAP 1.71

RC 11.349 GL 8.31

PLAI_TOCENTR I C CGNIC

C_ 3D.Oe.1 Vl4i. 5.75•

LJDCH AZNTH LJDCH TIN•

SO.O0 1 13 L_

SO.O0 19 IS 34

1DO.DO • 34 57

1DO.DO 13 34 41
ISO.GO 3 34 1

110.00 14 51 11

DI$TAIK:E tll.lD_

LOL 3.39 VIL. 18.901 GAL -11.79 AZL I1.t7 141CA 34.11 814A 135.R4 ECC .91758
LOP 100.31 VII 11.913 GAP -5.57 AZP 50.t5 TAIL. 131.11 TAP 5_K).39 RCA 104.93

GP -94.31 ZAL 159.33 ZAP 47.95 LrT3 £1.07 ZAI[ 147.67 IT[ 507.37 ZAC 77.91

OLA -$.94Rk1. 211.41 IUO 9_il.5 _ lt.4R8 PTH t.£S V!DP 5.111 DPA -43.33

b-I TINE INJ LAT INJ LGNG INJ RT A$C INJ AZNTH INJ TINE PO CRT TIN

1_17.91 -ll.M 41.97 80.15 110.11 i S£ 83 1817.8

5103.95 t4.1M I_1.55 I_,57 75.D1 13 40 40 4503.3

INI.N -10.93 fl.5S TI.IS 111.94 3 7 _8 1341.1

4_1.01 L_J.89 908.44 91.11 74.51 14 59 11 4t5S.O
1740.53 -_4.01 5.59 7045 115.09 4 8 11 1110.5

4t01.54 to.R1 111.10 9|.M 71.39 13 8 O 4004.3

IN(: 1.7•_9 Vl 10.758

APO 144.79 VE 35.•38
• TC L_0.37 CLP -41.83

RAP 935.E4 ECC 1.5445

INJ t LAT |NJ E

-16.14 34.•9

L_.44 E18.59

-17.37 14.95

93.51 ISO.47

-10.43 359.•9

L_.39 1SO.DS

ORBIT D[TEm4INATION ACCURACY

ST 148.4 SR L_D9.8 89 4Di.D

CRT -.1414 CR8 .8051 CDT -.7i90

LSA 51R.3 148A 159.0 $SA •5.•

EL1 91E.4 •L£ 139.E ALF 107.43

DIFFERENTIAL CGII_CTIM

TOE .0101 11U -.IIMT TC3 .tRIM k .till

-.$DHm lima -.9TIM RC3 -.41R4 FAU .07507

IrlD( 1.0_Jl FRA -.7375 FC5-I.IH;45 B_P 1345

DO( .•097 BRA .4755 BC3 .4788 F_P 0597

NID-C(XINI[ [_ECUTION ACCUilACY

8GT 4?l.I | _17.9 K3 ftS.t

RRT o.1375 ill r .7151 RTI r -.lilt

SDB 71t.9 I -.0787 RID .7137

SG1 5i7.3 _ 4414.4 THA 104.55

1R_9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT t 1970 FLIGHT TIN[ 79.00 ARRIVAL DATE DEC 19 1970

HELIOCENTRIC CONIC

RL 1411.74 LAL .DO

RP lOT. SS LAP 1.97

RC 84.$TS GL 9.ED

PLANETOCIrNTR I C CONIC

CS 38.991 VHL S.?lS

LNCH AZMTH LNCH TIN[

9O.OO 1 • ST

9O.OO It t$ 81

100.00 E 87 ST

100.00 13 49 E

IID.OD 3 33 7

110.00 14 $7 El

DIFFERENTIAL CONPJ[CT IGI¢8

TD[ .1008 TRA -.4039 TC3 .1939 BAU .2213

IUZ -.1149 NRA -.2934 RC5 -.4684 FAU .09141

FOE 1.2135 FRA -.80T_ FC$-E.1S90 BSP 1524

BIDE .11190 MA .46t10 BC3 .S099 FSP -881

DISTANCE 22E.841

LOt. 8.39 VL 29.251 GAL -11.70 AZL 88.09 HCA 101.45 SNA 156.18 [CC .8ZSOl 11¢41 1.9098 Vl ED.758

LOP 109.$5 VP 39.852 GAP -4.68 AZP 110.39 TAL 252.93 TAP 334.08 RCA 105.54 APO IIQ.D£ VE $5.643

GP -ES.90 ZAL 156.29 ZAP 51.27 ETS 18.92 ZAE 147.60 ETE 301.74 ZAC 75.54 ETC 290.09 CLP -49.41

DLA -2.87 RAL 211.49 RAD 9S_MI.5 V[L 12.411 PTH E.24 VHp 4.942 DPA -44.99 RAP 236.91 ECC 1.5579

L-I TIME INJ LAT INJ t_NG INJ RT ARC |NJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2249.12 -BD.St 45.49 80.20 110.15 1 45 29 1849.1 -17.$9 39.04
SOQR.2• •4.04 t_4.17 111.99 74.57 15 47 SO 44041.5 21.99 619.29

11_8.05 -21.51 84.05 79.72 111.28 5 1 5 1598.0 -19.42 16.59

48Ol.19 25.28 Lq34.17 61.81 75.48 15 6 4 4201.8 22.75 lIHI.E7
1784.03 -24.$8 7.09 78.27 114.45 4 2 51 1184.0 -21.18 559.70

4979.59 28.54 11_.05 60.41 70.55 18 15 40 3878".4 25.59 178.09
MIO-COUR2[ EXECUTION ACCURACY ORBIT D[T£RNINATION ACCURACY

SGT 474.0 8DR LqO.$ 895 247.7 ST 165.0 8R 179.4 91 530.6

RRT -.0§51 W .7980 IITF -.0128 CNT -.2125 CRD .7455 CST -.7949

788.9 _ -.OL_IO R15 .7578 LSA $82.4 14SA 152.8 $$A 24.9

SGI 851.7 SG• 4/_.5 THA 95.20 EL1 190.5 EL2 150.2 ALF 162.83

LAUNCH DATE OCT E 1970 FLIGHT TIME 80.00 ARRIVAL DATE DEC E1 1970

HELIOCENTRIC CONIC DISTANCE L_9.485
RL 149.74 LAL .00 LOL 8.39 VL 28.283 GAL -11.81 AZL 07.90 NCA 104.89 SMA 136.44 ECC .22274

RP 107.51 LAP t.05 LOP 118.09 VP 38.180 GAP -4.01 AZP 90.55 TAL 255.01 TAP 557.71 RCA 1CHS.O5

NC ¢HI.441 64. IO.£8 GP -27.54 ZAL 158.10 ZAP 59.28 ETS 18.89 ZAE 147.59 [T[ 295.GO ZAC 73.75

I_ANETOCENTItlC CONIC

C3 32.L'91 VHL $.lillS DLA -1.99 RAL 211.59 RAD 85_MD.5 V[L 12.SSHJ PTH 2.24 VHP 4.758 DPA -48.06

LIR)t k_lITH INCH TIME L-1 TIME INJ LAT INJ _ |NJ RT ARC INJ AZ14TH INJ TIME PO CRT TIN

110.00 1 1 1 1_74.18 -E1D.DD 45.52 80.42 109.47 1 59 $8 1874.8

90.00 18 51 19 SO_14.0g 25.40 211.87 81.57 75.59 19 55 •0 4454.1

tOO.DO • 11N ZO14.99 -L_.I8 25.76 79.95 110.58 2 55 5 1415.O

100.00 15 95 38 41_8.•1 24,81 201.iNS 81.17 72.47 15 15 7 4118.9
110.00 3 •7 49 1807.59 -25.54 8.81 79.54 115.75 5 57 52 1207.8

110.00 15 S I_ 4548.011 27.85 184.0_ 79.•2 89.55 16 19 42 5849.1

DIIrlrlrJW.NTIAL CGlU_CTIONS NIO-COURE[ EXECUTION ACCURACY
T1K .1621TRA -.41_1TC6 .1412 6AU .£526 8ST 480.5 SGR 877.1 595 269.8

iWE -.1170 RRA -.5049 RC5 -.5166 FAU .08742 RRT .0899 RRF .7985 RTF .0878

IrDl[ 1.55114 FRA -.6677 VC6-2.5459 B6P 1697 _ 850.5 R25 .0234 RIS .7966

DOE .17DS liRA .5271BC5 .5586 FRP -781 SG1 678.8 $42 476.2 TNA 84.55

INC 2.0977 Vl _9.718

APO 166.85 V2 39.847

[TC 799.65 CLP -51.84

RAP 230.25 ECC 1.5514

INJ 2 LAT INJ 2 LONG

-18.15 57.80

20.95 814.07

-19.16 18.25
• 1.98 184._5

-21.81 1.13
24.76 170.80

ORBIT DETERMINATION ACCURACY

ST 186.0 M 151.1 68 571.8

CRT -.1558 CRS .8495 C$T -.8518
LSA 600.4 NSA 152.7 SSA 24.8

ELI 189.0 EL2 147.5 ALF 165.69

LAUNCH DATE OCT 8 1970 FLIGHT TINE 82.00 ARRIVAL DATE DEC 25 1970

HELIOCENTRIC CONIC

RL 149.74 LAL .00

RP 107.50 LAP 2.19

RC I_.S58 GL 11.$1

PLANETOCENTRIC CONIC

C$ 31.9D5 VHL S.6S4

LNCH AZMTH LNCH TIME

90.00 0 $4 34

90,00 12 59 $4

1DO.D0 2 19 51

100.00 14 1 _8

110.00 5 tt SO

I10.00 15 10 48

DISTANCE 239.090

LOt. 8.$9 VL 28.309 GAL -11.52 A2L 87.71 14CA 107.99 SNA 159.62 ECC .22075 INC 2.2913 Vl 29.758

LOP 114.54 VP 59.700 GAP -5.57 AZP 90.71 TAL 259.25 TAP $41.19 RCA 109.49 APO I09.77 V2 55.851

GP -29,21 ZAL 155.75 ZAP 61.02 ETS 14.54 ZAE 146.85 ETE 289.07 ZAC 71.91 ETC 259.18 CLP -58.Z8

DLA -.89 RAL 211.84 RAID 6598.5 VEL 12.$83 PTH 2.24 VHP 4.570 DPA -47.09 RAP 227.22 ECC 1.5_81

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 8 LONG
2309.19 -21.82 47.17 80.77 108.75 1 52 $7 1705.2 -18.86 $9.59

$000.56 22.74 216.62 81.30 72.65 14 5 14 4400.4 20.15 211.80

_041.09 -21.80 27.52 80.55 109.D7 2 49 $3 1442.1 -19.80 19.94

4754.6• 25.65 199.61 80.86 71.59 15 IK) 55 4138.7 21.17 198.09

1991.55 -29.98 10.15 78.•5 115.04 5 $5 22 1251.3 -22.85 2.80

4StO.•2 27.14 162.08 •9.59 86.57 16 26 8 5•20.2 29.69 174.36
DIFFERENTIAL CORRECT|_

TD[ .1931 TRA -.4¢K}7 TC5 .O778 BAU ._4641

RDE -.0792 RRA -.3174 RC5 -.$717 FAU .0_J_65
FDE 1.5034 IrRA -.•151 FC5-2.5147 Blip 11100

BIDE .1800 liRA .5184 BC5 .$772 FSP -697

NID-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 503.0 8DR 726.4 $95 290.0 ST 216.7 SR 125.1 69 412.4

II_T .2L_4 RRF .81_65 RTF .2575 CRT .0261 CRS .4S92 C$T -.8646
895.S RL_ .0_21 R15 .8271 LSA 845.4 NSA 191.• $DA 84.1

SG1 741.5 SG2 480.6 THA 74.80 ELI 216.7 EL2 125.0 ALF 1.89

LAUNCH DATE OCT • 1970 FLIGHT TIME 84.00 ARRIVAL DATE DEC 25 1970

HELIOCENTR_ CONIC

NL 149.74 LAL .00

RP 107.49 LAP t.S2

RC 70._44 64. 12.38

PLANETOCLrNTRIC C_IIC
C5 51.677 VHL 5.1W$

LNCH AZNTH iNCH TIME

90.00 0 40 30
90.00 18 49 41)

100.00 • • 59

100.00 14 10 5

110.00 3 18 16

110.00 15 1• 10

DISTANCE _42._$1

LOt. 6.59 VL _8.519 GAL -11.42 AZL 87.51 HCA 111.18 _4A 138.75 [CC .21693

LOP 110.58 VP _.711 GAP -2.78 AZP 20.20 TAL 255.56 TAP 34_.15 RCA 104.79

GP -_D.99 ZN. 155.27 ZAP 65.95 [TS 11.8_ ZAE 146.08 ETE 28_.51 Z_C 70.05

OLA .15 RAL 212.20 RAID 2SEW.5 V[L 12.571 PTH t.23 Wip 4.457 DPA -47.96

L-] TIME INJ LAT INJ L_NG INJ RT ARC INJ AZNTH INJ T|ME PO CST TIN

1352.£4 -L_2.24 4•.08 81.28 107.99 1 £7 2£ 1757.2

41HI4.7S I_.04 217.40 81.18 71.7S 14 11 55 45Q2.7

2049.65 -L_.45 _D.55 80.05 109.12 2 44 25 1468.6
4704.90 L_.L_ 177.¢H) 80.75 70._5 15 29 _ 4104.6

1859.S0 -L_J.81 11.75 •9.52 112.19 5 49 15 1155.S

4491.4• L_.41 180.17 ?9.40 87.46 II 55 1 3881.5

DIirFI_ENTIAL CX|imECTICN_
TO[ .lo_g TRA -.4N1TC6 .0014 BAU .L_S•

RDE -.06N NNA -.6•5R R¢3 -.1_91 FAU .0•759

FIDE 1.8428 FRA -.8457 FC5-2._117 BSP 2140

BOlE .•OS8 MA .SIMS BC5 .9251 FSP -g05

MID-COURSE EXECUTION ACCURACY

6GT S47.4 _ 778.5 895 _O7.6

I_T .57¢_ _ .8948 RTF .4245

8GB 940.9 RI_ .1011 RI3 .8558

891 819.4 6G_ 480.5 THA 94_.75

|NC 2.4•21 Vl •9.758

APO 11_.98 V2 55.254

ETC •58.68 CLP -61.50

RAP 225.IM [CC 1.5215

INJ 2 LAT INJ 8 LONG

-18.57 41.42

19.54 20_.77

-_0.90 •1._7
_O.57 1_0.08

-25.56 4.10

25.12 17•.55

CROIT DETENNINATION ACCURACY

ST £58.2 M 105.6 66 9SI.S

CRT .5090 CR6 .15•4 CRT -.898T

. LDA _1.6 NSA IS0.4 SSA 25.8

ELI 256.6 EL2 101.0 ALF 8.45

1840



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19703

LAUNCN DATE OCT • tD70 FLIGHT TIN( It,DO A••XVAL DATE DEC |T |D?D

HCL IOCENTR l C CONIC

RL 149,74 LAL ,00

RP 10?,48 LAP •,41

R¢ T•.DI• rlL 13,51

PLA_TOCENT• |C CONIC

£3 $t,4t6 V_L S,_

LNCH AZNTH LNCH TIN|

9G.O0 O 49 44

90.00 19 M IS

tOO.OO • 4 3T

1DO.D0 14 19 3
ttO.OQ S $4 •

110.00 11 _6 •

OIFFERENT 1/d_ _CTIQN8

TOE .8913 TRA --M TC3 -.ND• BAU .8841

ROE .Otto WRA -._E_J _ -.9918 FAU .SOOTS

• •SIS MA .Ikt88 B¢3 .lETS Flip -!359

Dl 8TANC[ 249.19T

L(1 D.S1) Vb It.SiS I;AL -11.33 AZL 8•.3• HCA 114.4 s' 3MA 131).77 [CC .tIT•9 |NC t.TO•O Vl t•.TSO

L_ 191,45 VP $8,?18 GAP -1,18 AZP 91,Jt TAL Z13,$4 TAP 347,74 •C.A t•?,•S APO 1_J,49 VZ $5,•$6
G1 -Sl.S4 Z&b IS4.135 ZAP TO.ST 1113 13.81 ZAE 164.94 [T• tED.St ZAC 131.14 [TO ES•.lS CLP -G1.AO

DLA 1,IS RR tlt,M _0 6ND,S V[b It,Sit ITH t,t3 _41 4,338 DPA -48,74 RAP 8EO,41 •CC S.StT•

L-I TIN• INJ LAT |NJ LQNG INJ IT AJC INJ AZNTN INJ TIN• fro C$T TIN |NJ • LAT INJ •

t54_.04 -I_.OS SI.OS •$.tS I•T.It I L_ I 1T13•.• -•0.20 43.S1
49S8.1_ 91,30 •IS,DO _1,t0 ?0.89 14 tO •8 4311.• 19.$0 •OT,_

IWOT._ -14.04 31.t0 •I.SI IN.St • M 3S 1497.• -•1.39 _.47

4Q71,90 It,4• I•S,M 00,79 qHD.T• 15 M SS 40_,S 11,S• 108,01
1_0.54 -17.24 IS.40 e0.88 II$.40 S 41 I_ IHO.3 -Zt.0e S.••

4491.1)1 L"J.e4 l_.l_ 79._1 el.M 1t 40 IS _NI_.• I_.IS I70.••

NIO-_OUmE (•ECUTICN ACCUff_CY CreDIT 0E_INAT|ON ACCURACY

8GT I11,• 8m 8tS,t 843 _,S IT 305,1 M S04,3 88 908,0

.1144 IF .8?SO fiT1r .M•S CRT .lU_•O Ct• -.tEll CIT 0.9151

IOgO.I let .1141 fl13 .9?71 LSA 745.• NJA 148.• I_A tS.O

8GI 1_•.4 8G_ 4_1.S THA 5•.94 I[L1 315.• _ 913.4 ALl r 19.D0

LAUNCH DATE OCT • 1970 FLIGHT TIN• 99.00 ARRIVAL •AT[ DEC _13 1970

NELIOC[NIMIC/C_lXC •IITANCI[ _JS.¢H)7

8,. 149.94 LAL .00 L_L •._H) VL I_1.31_ GAb -lI. sm AZL 07.Oe i¢CA lIE.E4 M4A 154.TS Ircc .11590 INC •.1_30 Vl L_I).T$1
I_P 109.48 LAP •.M LOP II_.N V1 M.TI1 GAP -l.•_ AZ1 I_.N TNL. _SS.L_ TAP SSO.N RCA 197.14 APt IEM.•• V• 35.£50

RC T4._Hi_ GL 14.1H_ GP -!M.I1) ZAL ISS.IH_ ZAP •5.45 [78 •.41 ZAE 141.49 [TE _.gO ZAC M.•T [TC 95T.40 CLP -Tt._l

P_Jd_TOCENTN IC CONIC
C$ 3I.•0• V_L 5.SO_ DLA t.tS RAL tSS._ RAO N.t IP[L |•.551 PTH t.tS VHP 4.174 DIA -49.4• RAP •113.84 •CO 1.5134

AZNTN L_CH TIN• L-I TIN• INJ LIT INJ L_NG INJ RT ddJC INJ AZNTH INJ TIN• PO CDT TIN INJ • bAT INJ t LONG

O0.O0 0 3• SO _.N -•3.44 53.11 1_.78 IN.35 I 17 5 1795.• -•1.00 45.]0

• 0.00 15 • 80 4004.49 I;0.51 I_It.5e 01.94 ?0.04 14 L_ 58 4t94.5 19.131 L'OS,5I

SO0,O0 I M 14 •1BY,IS -IPA.le IS,S• 82,_ 10?,41 £ 35 • 1599,3 -1_.04 tS,35

100.00 14 _ M 49_1.49 tI,N 1•_.40 _.N |_.91 IS 45 5• 40_1.5 14.133 1MOO0

110.00 S 10 IS I_.I1 -_,9O IS.IS OI.N 110.03 _ 41 ST 19OO.t -t_.•l •.3t

110.00 I_ N N 4431.L_ ffAotS t?•.M ?9.44 19.T_ 14 48 _ MSS.S 91._ 1N.97

DIPlq_ENTid_ CCNNKCTIM NID-COUD_ EXECUTION ACCURACY NIT DETERNI_TION ACCURAC_

TO[ ._08_ TRA -.M TCS -.1_1 BAU ._OOd 8GT 710,4 84_ I_0.0 JGS 131.9 ST _JS.S 81 119.• 84 TEI.S

• 0•?4 lliUt -.S_G _ -.?lii_ FAU .10tli0 IIKlr .ll_Hi |MF .l_q) M1T .1915 CRT .8493 ¢119 -._tt3 ¢•T -.IS13

F_ 1.080J FMA -,MI FC_-t,l$41 J_Nn t•51 _ IS_J.i M_ .IdO_ _15 ,0_0 L$A 804,0 N_A 145,7 3_A L_,4

•3151 BMA .ITL_ K3 .Ts_ F_I -lO0_ _GI 1018.4 _ 474.7 THA $4.09 ELI 578.• •b• _0.• ALF 15.99

LAUNCH DATE OCT • 1970 FLIGI4T TIN( 90.00 ARRIVAL DATE DEC St 1170

NELIOCENT•IC CONIC

ItL 140.74 LAb .N

lip 107.4• LAP •.71

RC T7.189 Gb 15.95

PLANETOC•NTM | C CONIC

£S 31.01_ VHL S.S_O

LNCH AZNTH LNCH TIN•

I10.00 O Sl 41

90.00 IS 19 •

100.00 I 54 _5

1DO.D0 14 SO SS

110.00 • • •A

1It.DO 15 45 _J

D|Pl_REHT ! Ab CC_¢71C8_

TOE .3•el _ -,e_4o

u_ ,1o84 N_k -,1_41

1.Jet• FllA -,_0

DOE ._I ImA .TITS

• iITAN[[ tie. |Jr

LGL O.S• VL 95.115 GAL -ll.It AZL 8_.04 MICA 1_0._0 INqA

bQP |L_.S3 VII _O.Tit GAP -S,08 AZP 5I._t TAL •5•,95 TAP
GP -$$,75 ZAL IS•,• ZAP 80,15 ETS $,4_ ZA_ 141,74 EYE

IN.1)• ECC ,91449 INC 5,1591

151,85 RCA 109.59 APO !t5.95

N.1)1 ZAC 44.43 ETC •5•.04

LAUNCH DATE QCT • IITO

Vl Lq). •$D

V• 3So959

CbP -TT. I34

H•LZ_I¢ CGNI¢

_. 141.74 IN. .00

109.48 tAP 8.88

RC ?O._HI4 GL 17.18

PLA_IETQCINll_! ¢ C.GNI¢

C$ _O.m VNL 5.•M

AZNTH INCH TIN•
• 0.00 0 _ It

O0.O0 13 gO 44

100.00 I 48 3#

1DO.D0 14 Ill t

110.00 3 t 40

110.00 15 St N

DLA 5.33 •A_ II|.il IAO I_H.t _ |t._5 PTH l.•| VI_ 4.|43 DPA -41.IHt tAP •13._0 lee 1.SLOT

L-I TIN• INJ LAT INJ _ INJ |T A_C INJ AZIITH |NJ TIN• PO CIT TIN |NJ | LAT INJ •

8415.50 -84.07 SS.N ll_.M 109.39 I 19 • 1195.5 -91.•t 47.41

48_.00 ll,O0 rIO.T• it.iT fl._ 14 40 It 4tlS.l ll.ii t05.$$

• IN.It *IS,IT 3S.L_ 13.ill IN.St t Ill 13 1551.1 -L_.T• •T._S

4401.91 tO.iS 191.31 ll.l• N.08 15 55 41 4001.7 17.113 183.93

1955.3• -80.51 IT.OI 02.II 109.70 3 M 3• 1333.A -•S.S1) 9.OT

440•.I_ L_.II IY4.40 71.71 IM.DT lql S• _HI _I03.| 80.30 117.19

NiO-COU_E EXECUTION ACCURACY ORBIT O_1_RNINATION ACCURACY

T¢5 -,fl79 BAU ,Silt 8GT 81_,3 8_ •lS,t 843 SM,8 6T 4S•,O M I49,1 91 •SO,•

RC3 -,T$SO FNd ,$0_S_ NRT ,T034 f_F ,_O_S 117 ,7543 CRT ,_44_ GRS -.e09T CIT -,_499

FCS-|.O00$ Blip _II• 1_8 U_D.4 _ .SIN ill3 .0084 LSA O_O.7 NSA I48.9 88A •1.Y

K3 .9080 Y•l -I0_9 IGI I$SS.T _ 4Tg.T _HA 49.01 Ebl 451.0 El_ 45.S ALF IT.IS

ARRIVAL •AT[ JAN • 1175FkllHT Till: 02.00

01STN_CE m.m

L_L 8.59 V_ 8_.LqW _ -It.OI A_L N._ HCA 1_4.14 8NA

L_P I_t.S8 VP N.T_I GAP -.ST 6ZP It.Or T_J. ||8.58 TAP
-$T.td ZAL 198._ ZIP 84.08 ET| .$4 Z_ IN.•4 _Y_

IM.SS [C¢ .£8315 INC 3.408_ VI ••.•SO

SM.•4 •CA IO7.4S APO 115._4 V• 55,£59
|M.•8 ZAC _•._4 •TC •50.4• CLP -05.31

DLA 4.4• RAL L_4.17 L40 _11.t IP(L 1_._10 PTH |.£3 _41 4._45 DPA -_K).48RAP L_.13|

Lol TIN• INJ LAY INJ _ INJ fiT AJC |NJ AZNTH INJ TIN• PO CIT TIN INJ • LAT

8440.15 -84.19 ST.M 84.Ill t04.N I • It tl_0.t -1_.413

4188.Ill t0.TT I_.dlO •I.11 IMI.40 14 51 14 41_11.3 15.1•

tllFI.0I -I_J,IH) _7.SI •4.44 10_.41 t L_J • IS•I,O -|_.51

4579.17 19.D4 Sill,S0 11.51 lT.l_l 11 • 13 •TO.7 11.0D

II.M -N.It II.01 I_l.lI SN.M 3 31 M 134_.4 -H.M

4S_.IM I_I,N IT•._I •0,N 14.04 ST • tO 5779.1 19.31

DIFFI_ENTIAL CCilMECTICN8

.417• TII+A -._ TC_ -.lilTS EAU ._140

II01 .1444 IRA -.31•7 RC_ -.TI_J F/W .I0_80

F_ •.01Ill lqlA -.1T18 FC_-t,8_OS IMP 3514

.4•Og Ilia .7514 K3 .INll5 FIke -104|

Ml_ f_ECUTION _CCURACY

8GT Jg7.t 8_ _dt.0 JG3 S_.8

linT .T|l_ NNF ._J MTF .8000

_8 11144.11 R_ .1190 113 .91_0

8GI tL_I.4 848 444.9 THA 44.11

ECC 1.S08S

INJ •
41.Ill

Illl.O_

L_J.SI

191.8_

10.97

195._0

(:BIT D£TENNINATION ACCURACY

ST 517.t M 181.5 _J TT•.t

CRT ,9157 C_3 -.9t_1ClT -.•$7|
L_A 938.7 14_A 139.9 IDA •0.1

ELl 147.• [b• 39.• ALF 19.00



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT t tD?O FLIGHT TIN( 94.00 ARR|VAL DATE JAN 4 1971

t_L IOCENTR |C CGN|C

RL 141.74 LAL .00

IP IOT.4D LAp t.D8

R£ 91.01 Gb ll.?t

PLAN[TOC[NTR |C CONIC
¢_ SO.eli Vt4L S.551

LNCH AZNTH LNCH TIlE

DG.O0 O •0 13

SO.O0 13 43 •tl

lOQ.O0 1 44 35

100.00 15 E 8

110.Q0 £ $8 $9

110.00 11 4 14

DISTANCE t74.990

LOt. 8.39 VL tl.177 GAL -10.1R AZL IJ.3£ NCA lZ7.38 INA

LOP 155.03¥P $8.685 GAP -.08 AZP 91.14 TAL 131.14 TAP

GP -$e.7E ZAL 150.77 ZAP 88.98 ITS 357.11 ZA[ 15T.54 ET[

134.30 ECC .211R4 INC 3.STRJ V1 19.758

359.51 RCA 107.48 APO 1IS.t9 V2 35.250

151,47 ZAC 80.89 ETC 155.Dt CLP -88.?0

DLA 5.SD RAL 115.55 RAD 656R.t V[L lt.337 PTH t,tt VHP

L-I T114[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE

1497.54 -t5.E8 80.13 84.11 103.11 1 t 11

4787.I3 17.79 tOS.H 8t.73 67.80 15 3 17

tttI.S1 -tI.S1 $9.N 85.78 104.$4 t tl 41

4535.89 18.95 180.81 It.tO I_J.44 16 17 4t

1995.DI -t9.83 tt.tl 84.71 107.$3 S 3t 13

4330.50 22.08 170.49 JW.IM 65.11 17 lJ 53
DIFFERENTIAL C_tRECTICN8

TIDE .5477 TRA -.7308 TC3 -.5096 BAU .3919
RD( .11M3 limA -.L_IN_5 RC3 -.80_0 FAU .09SNI4

IrD( R.ODYt FRA -.787R FC3-1.7990 BSP 3839

DO( .581t liRA .7071 BC3 .9310 F3P -I97

LAUNCH DATE OCT ! 1970

MID-COURSE EXECUTION ACCURACY

SIT 1101.9 $Cdt 94W.I 803 334.7

RRT ,79/11RRF .S235 RTF .8434

1413.3 It•3 .1760 R11 .DESO

St1 1389.4 _ 459.1 THA 40.1g

FLIGHT TIME 90.DO

DISTANCE L_1.354
LOL 8.39 VL 18.151 GAb -10.76 AZL H.02 NCA 130.6• SICA

LOP 131.08 VP 38.1MID GAP .31 AZP 12,30 TAt. •31,60 TAp

GP -40.17 ZAL 14•.43 ZAP 93.01 ITS 3§3.75 ZAE 135.18 IT[

4.174 DPA -10.93 RAP •00.15 ECC 1.5071

PO CIT TIN INJ t LAT INJ E LONG

19•7.S -•3.E1 52.17

4187.6 14.59 199,77

13•G.5 -•4.•8 31.87

3133,9 15.61 170.4•

13•3.7 -17.14 11.05

3730,5 18.30 I03.30

ORBIT DETERNINATION ACCUNACY

ST 609.5 8R ••1.9 38 80§.I

CRT .9947 CR8 -.IMD7 CST -.O3D
LSA 10•4.5 NSA 158.4 9SA 19.5

EL1 648.5 EL2 21.4 ALF 19.93

ARRIVAL DATE JAN D 1971

HELIOCENTRIC CGNIC

RL 141.74 LAL .00
RIP 107.48 LAP 3.01

RC 83 , ill k E0.21

PLAHETOC[NTR 1C CONIC

¢3 90.815 VtGL 5.$Sl

LNCH AZm LNCH TINE

90.00 0 14 _l

90.DO 13 37 L_

100.00 1 44 17

100.00 15 15 I_
110.00 • S3 R

110.00 11 il 0

DIFFERENT i AL CCIHE¢Tt_N8

TO( .I470 TNA -.7714 TC3 -.l•OI BAU .4843
RDE .t503 NRA -.1711 RC3 -.8•37 FALl .09705

£.Q917 IrllA -,7•17 FC3-2.?•II Blip 4365
DO( .0970 liRA .8•40 BC3 1.0315 FSP -1DZ_

131,18 ECC .21062 INC 3.9751 Vl •9.758

2.•• RCA 107.47 APO 164.09 V2 3S.•5D

841,09 ZAC 59.18 ETC •55.38 CLP -D3.94

DLA 4.98 RAL •18.S4 RAD ISI4J.• VEL 12.336 PTH •,12 VHP 4.336 DPA -61.39 RAP •0£.85 Ice 1.SOT1

L-I T|M[ INJ tAT |NJ lONG INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIN IHJ • LAT INJ I LONG
• 530.3• -•3.88 83.08 I7,M 101.90 0 50 $5 1938.S -15.98 $4.9l

4741.01 14,70 •03.4? 03.51 I4.80 t3 18 Lb9 4143.4 13.41 IN.33
mS.40 -27.14 4•.M 17.33 103.04 2 17 • 1645.4 -•5.07 34.49

4494.95 17.88 184.42 12.97 tS.(t4 13 50 18 3OiS.D 14.44 177.51

• 0•7.i7 -30.30 •3.IS INS.S3 101.£3 3 •l 57 14•8.0 -•7.98 15.37

4305.19 21.01 1tW1.40 81.35 $•.39 17 27 45 3705.1 17.14 101.40

ORBIT DETENNINATION ACCURACY

ST 711.G H 154.3 81 81t.0

CRT .9909 CR3 -.O81 CDT -.9701

LSA 1103.8 NSA 154.• SSA 18.9

EL1 ?55.4 EL2 10.9 ALF 19.01

MID-COURSE EXECUTION ACCURACY

8IT 1134.S 8GR 907.3 St3 3•8.1

RRT .8240 RRF .9333 RTF .8700

SC,dS 1594.5 R•3 .1819 R13 .93•6

SG1 1529.1SG2 459.0 THA 31.83

LAUNCH DATE OCT ! 1970 FLIGHT TIN( 98.00 ARRIVAL DATE JAN I 1971

HELIOCENTRIC CONIC

RL 14D.T4 LAL .DO

RP 10T.49 LAP 3.10

RC 96.111GL t1.97

PLANETOCENTRIC CONIC

C3 30.904 VHL 5.559

LNCH AZMTH LNCH TIM(

90.00 O 8 10

90.00 14 11 44

lO0.OO I 33 54
100.00 15 30 1

110.00 ! 31 4

110.04) 1G •9 O

DISTANCE 287.191

LOL 8.59 VL 28.229 GAL *13.35 AZL 85.70 NCA 135.86 ink 155.94 ECC .20975 INC 4.500? Vl 19.75R

LOP 142.33 VP 38.140 GAP .84 AZP 9•.99 TAL •30.97 TAP 4.05 RCA 107.43 APO 114.45 Vl 35.25A

GP -41.14 ZAL 147.91 ZAP H,72 ITS 350,29 ZAI[ 132.71 IT[ 24•.43 ZAC 57.48 [TC •54.95 CLP -99.01

DLA 0.39 RAL tiT.It RAD ISQI.2 V[L 12.340 PTH •,13 VHP 4.4•9 DPk -51.90 RAP 199.72 ECC 1.5094

L-i TIN[ INJ LAT INJ LONG INJ fit ABC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2584.01 -t6.4R I_.t7 99.41 100.41 O 51 14 1984.0 -•4.79 54.01

470•.37 15.50 t00.79 84.30 81.00 13 31 1 4102.1 11.13 195.74
8308,§G -2T.71 45.74 99.13 101.55 2 1• 2 1708.6 -15.99 37.44

4453.t4 16.39 191.81) 83,84 IM.83 19 44 14 3853.• 13.14 174.88
L_DDI.05 -31.•0 •I.40 84.•1 104.74 3 •S 30 1464.0 -•l.O9 17.98

4•0.54 19.84 lII.•O It.t7 31.57 17 40 9 3198.5 15.00 159.31

DIFFERENTIAL C.GRRECTIONS NIO-_SE EXECUTION ACCURACY URSIT OET[RNINATION ACCURACY
TO( .TDOS TRA -.9131TC3 -.7279 BAU .4SSB 9IT 1411.t SCAt I)96.5 SG3 318.t ST 8•4.8 0 290.3 Is 850.9

RID( .8700 RRA -.2491RC3 -.8•84 FAU .00243 RRT .841§ RRF .9391RTF .8878 CRT .9949 CRS -.98•3 CiT -.iTS1

FOE t.OIHlO FRA -.6388 FC3-t.$893 B_P 4804 $GiS 1728.8 W .1313 R13 .3369 LSA 1198.7 14SA 131.9 IDA 17.7

30( .0048 MA .9554 BC3 1.10•7 F3P -990 801 1327,5 Bit 491.1 THA 33.53 EL1 874.0 EL• •1.5 ALF 19.55

LAU_iCH DATE OCT ! 1970

HEL IOCENTR 1C CONIC

RL 149.74 LAL ._

RP 107.30 LAP 3.17

RC IMI.D_ GL L_.I_

PLAN(TOCLI_llI C CONIC

C! 31.110 _ 5.579

LNCH AZNTH INCH TIN[

90.00 0 1 O

9O.OO 14 INI 51
100.00 1 •7 15

100.00 15 44 iO

llO*O0 • 46 35

110.00 11 45 87

FLIGHT TIN[ 100.00 ARRIVAL DATE JAN 10 1971

DISTANCE _l)5.1Ml_

LOt. 8.59 VL _.183 GAL -$0.43 AZL 85.54, HCA 157.10 8NA 133.I7 ECC .2'0874 IN(: 4.043t Vl 21).7_8

LOP 14S.Sl VP 44.11• GAP 1,•7 AZP 93.42 TAL _30,•6 TAP 7._I RCA 107.35 AI_ 165.98 V• 31.•51

GP -43.1§ ZAL 143.•1_ ZAP lO0.OI LrTI 346,71 ZN[ 130.1_ ETE 8M.?• ZAC 55.75 ETC •54.3• CLP-lO3.8D

OLA •.•ORAL •18.91 RAID ISIGJ.t VEL 12._43 PTH •,•3 Vt4p 4.$53 DPA -5•.$0 RAP 194.74

b-I TIME INJ LAT INJ LONG ZNJ RT ARC INJ AZMTH INJ TIME PO CST TIN ZNJ • LAT

fl13.£7 -•7.N I0.11 91.47 Bll.G7 0 44 SS 2035.3 -•S.S8

4114.78 14.19 IBT.IHS BS.I_ BS.t_ 13 47 19 4014.8 10.70

I_J57.11 -_I.38 43._ It.t5 99.81 t t 51 1717.• °•6.75

4404.13 13._ 173.t0 15.14 84.04 19 SB 47 3808.1 11.71

t104.94 -31_90 19.14 30.41 103.00 5 •1 43 IS08.8 -29.78
4111.81 t8.54 113.I9 I_,40 GO.7B $7 53 §l 34_9.• 14.51

01FFE3WJ_ I AL _n_a_CTi_iO

TO( .eeS4 TItA -.Nil T¢3 -.IW81 IAU .4840

lIN .94NI liRA -.8113 IK3 -.I150 IrlU .001_5

FDE •.0713 FRA -.1433 FC3-2.41B0 BOP Still

IlO( .03711 MA .l_ql BC3 1.1111 Flip -95£

ECC 1.5111

INJ •LGNG

NID-COUP3_ EXECUTION ACCURACY
8IT lS71J.O ICAt IHI_.3 84;5 301.•

liT .IIIB | .#}1 NTF ._00_

SCA! 1845.5 IU_ .t011 R13 .9400
St1 1807.3 8It 454.2 THA 30.54

01.59

130.95

40.00

17•.•7

_0.97
157.1D

DigIT D[TERNINATION ACCURACY

ST 948.4 0 3•5.0 90 84•.5

C_T .9137 CR9 -.•901 CST -.9787
LSA 1301.8 liSA 130.0 SSA lS.S

ELI 1002.1 EL2 •8.D ALF 18.86
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATE OCT • 1170 FLIGHT TIN[ lOZ.OO A££1VAL DATE JAN lZ |D71

HELIOCENTRIC CONIC DISTANCE 30O.ES6

RL 141.74 LAL .00 LGL 8.$0 VL 28.147 GAL -10.3§ AZL 84.15 HCA 140.53 INA 135.57 ECC ._0777 VJ ll).TSO

RP lOT.S1 LAP 3.D4 LOP 148.83 VII N.$80 GAP |.ll AZP IS.IS TAL EZl.48 TAP 1.81 RCA 107.24 V£ 3S.147

RC DO.G41 GL IS.D? GP -44.76 ZAL 144.35 ZAP $03.0E ETD 345.0_ ZA[ lET.S3 ETE 235.44 ZAC 53.1T CLP-IOI.4D
PLAN[TOCEN_|C CONIC

C] 31.505 VHL $.i13 DLA 11.$D RAL ltD.30 RN) ISIMI.3 1EL IE.314 PTH E,E5 VIIp 4.71E DPA -IS.ES RAP ll3.1NI ECC S.I$I!

LNCH AZNTH UICH TIN[ L-I TIME INJ LAT INJ LONG INJ IT ASC INJ AZNTH INJ TIN[ PO CJIT TIN INJ Z LAT INJ Z LONG

SO.O0 t$ 41 SI INHI3.SO -_7.51 74.12 15.87 _.13 £4 3348 _015.9 -_.3g II.44

IO.O0 14 41 10 4_0I.$3 $2.I4 lid.De 87.ZS M.4S 18 ! S3 400Z.$ 9.10 IDT.D3

liO.O0 S 80 O t4tt.N -II.lJ 53.24 $$.I7 17.77 t 0 tt 181t.7 -tT.Sl 44.T1

llO.O0 II 4 _ 4518.80 13.87 tTI.N 11.1,5 63.£5 17 17 10 9758.8 10.17 161.40

110.00 t 41 N 5157.13 -N.SI $3.18 N.Ill lO0.J5 S IT t7 1557.6 -N.7) 14.49
110.00 14 _ _l 4101.5S 17.11 181.41 84.81 Sl.IS 18 9 £5 3S_I.I St.I_ 154.T$

INC S.D758

APO IS$.dD

ETC Z$$.70

DI_NTIAL C(NII_CTIGN8

10[ 1.0_11 111A -.0144 TC3 -.ltTT BAU .Sills

liD( .3454 lIRA -.1107 IIC] -.ION FAU .OIO00

FOE 8.0410 IrRA -.44S7 FC3-£.!!04 BSP STL_I

1.08_I MA ._ _$ 1._ FIP -II)_

NID-COURD_ EXECUTION ACCURACY CIIIT D£TEIININATION ACCURACY

SGT |7_J5.5 _ IHI_.t IG3 ti$.$ 8T 1_5.t 811 $98.1 81 8SO.G

IT .8_11 IF .11475 RTF .9094 CRT ._ C£I -.IISO CIT -.11|1

I 1_.S _ ._SI Rl_ ._ L_ 1417.7 I $_.1 _ 11.1

SGI llkIT.4 8C_ 413.7 THA PT.II ELI lS4O.I _ 37.S ALF SI.lO

LAUNCH DATE OCT • 1970 FLIGHT T|NE 104.00

NI_IGC[NTRIC CCNI¢ DIITANC_ _OI.41;

RL 149.74 LAI. .00 _ I.II VL 18.M)_ GAl. -10.19 AZ1L 14.441 14CA 145.51 _ 115.04 [CC .lOIIS

RP lO7.I_ LAP _.llP _ 151.0I Vff M.SdNI GAP _.08 AZ1P 14.411 TAL I_ll.#3 TAP S_.IO RCA 107.11

_._l_m'm 1¢ _)_ic

C] DI.ill VtlL t._ DLA 15.44 RAL _t._B RAD ¢VJ¢1_.3 VEL 1£.M PTH £._4 VHP 4.910 DPA -S4.It RAP 191.00 ECC S.l£N

LJ_34 AZNTH LNCH TINE L-I TINE INJ LAT INJ LX_G |NJ IT AIC INJ AZN114 ItJ TINE PO CIT TIN INJ £ _AT INJ £ LONG

M.O0 I_1 N 19 ITII.O_ -ED.0I 711.N N.17 N.II 24 £S IS £11_.0 -£T.lS TO.SO

JO.O0 IS IS IS 4S4].97 10._0 1II.4_ 8_.14 _.TO 10 L_S S_ _4_.0 7.£8 114.61

JO0.O0 I 11 Is £4T7.0tl -U.4_ 57.IG I_.t_ 9S.34 I S£ 48 |ITT.O -£I.40 4I.DI
110.00 lJ II 14 4_04.L_J 1£.|8 1T5.1_ 11.41 _.49 17 37 lI 5704.t 8.40 IM._l

110.00 I IS H _mt�.N -_.L_J 37.4I N.O0 M.SO I 1£ L_ 1114.0 -11.70 8_.II

110.N t7 SO • 4140.01 iS.SO tII.TI N.I7 SI.I! It £7 0 _J40.O SI.lO $_I.II
DI_iA_ CXINICTION8 NIO-COUI_ _ICUTIGN ACCURACY GNIIT t_T_NNINATION ACCURACY

TDE I.II _IA -.IllO TO -.Ills IIU .14_ IGT 1N.9 I I.£ IGI _SI.I IT IL_t.I IR _lO.I lI iS7.I

FD[ |.I_ll _IA -.14tl FC_-:.I IIP II8| I £|lI.I NI_ .Ill7 Rl_ .1418 LIA IS4I.I I J£1.£ IIA t9.I

I I.IdiI MA .I _ I.BIO F_ -Ig ;I _.4 _ 4_.0 _ tS.Z5 ELl I,l.£ Ed 47.I ALF 17.41

ARRIVAL DATE JAN 14 1071

IN( 5.I4N VI I9.7I!

AfO li£.H V£ II.t_3

ETC £I_. l_ CLP- 11£. It

LAWN DATE OCT £ ItYO FLIGHT TIN[ 101.00 A_IVAL DATE JAN |i IDTI

_LIQCENTelC CONIC DISTANCE $|£.?0I

RL 141.T4 LAL .00 LQL I.]l VL tI.C_l GAL -10.0_ AZ_ I_.II NCA 141.79 INA 1_4.70 (CC ._OSt8 Vl LS.T|I

RP 107.S4 LAP $.]$ LOP ISl._$ VP 30.S01 GAP 1.41 AZP 95.10 TAL L_7.7£ TAP 14.$| £CA $01.ti Vl $9.£}1

K IS.SiT K _.ll @ -41.4T I_ I31.7I ZAP 107.10 [TI lit.IS ZK |_.OI [TE £_.N ZAC 50.01 CLP-IIT.$$
PLAII[TOCENT£1C CONIC

C] $$.0YO K 1.71I D_ SI.I! R_ _I.D| R_ IM.I _L |E.4£7 _H t.£t _ $.S_ _A -tS.ll RAP 1_._ [CC I.$44£

LMCH AZNIH _l_H TINE L-I TINE INJ LAT INJ L_NG INJ RT AIC INJ A_NTH INJ TIN[ PO CIT TIN INJ £ LAT INJ I

90.00 L_ IT _ 1_4£.I$ -I_l.ll 84.14 £1.£S 91.£5 _4 14 5E _I4E.I -£7.8£ 71.11

IO.O0 It 31 II 44/1._ I.I_ liT.41 I_.lO II.lO II II I! _lYI.O I.IO 110.88

IQO.O0 1 I 17 tIIl.II -11.80 I_.IT N.H It.41 t 41 49 IIIE.9 -19.IS M.DI

100.00 IS 4I 44 4141.04 SO.IT SN.g IO.rl 11o71 IS O £7 _041.0 I.II III.N

SIO.N £ I8 II IlIO.N -II.TI 4£.N N.17 H.SS 5 I I_I |J.O -$£.I! 11.47

510.00 It _I t dO_I.14 13.H lSl.II IO.TS $8.17 18 47 10 3418.I 9.40 140.41

INC I.OISO

APO 111.45

ETC tlt.II

DI_TIAL C_m_CTIONI _IT DETI_NINATION ACCURACY

TO( 1.171£ 11U -.ml TC_-I.0481 IAU .l_I1 IT 1M.4 88 410.7 II OIt.I

1.1401 FlEA -.I_It IrcI-I.f4G8 IIP Nil LIA IEm£.O N_A tIl.I IIA 1£.0

I 1.4551 MA ._ KI I.L_TI FV -78_ ELI 1451.I E I!_ SI.£ A_ ll.II

LAUNCH DAI_ OCT £ 1170 FLICAfT TIN[ Si.O0 MIIVAL DATE

NELIGCI_IC CINIC DISTANCE 118.811

m. 140.74 _ .lo _ I._l 1_. II._ll GAl. 4.II A_. II.ll IICA llO.l_ INA 1_1._4 ECC .10S14 INC 1.7411 Vl I1.758

RP 107.11 LAP I.II _ IIl.lI Vl I 11.401 GAP I.l_ AZI I II.lI TAI. Ill.7/ TAP 11.71 _CA 101.71 APO |ll.lO Vl IS.liE

NC 17.41l Gl. 11.41 f_P -IO.II ZAi. II?.{I ZAP 101.tl [TI l_O.II ZA_ lll.lO LrT[ 1_7.TI £AC 47.74 ETC Ill.10 CLP-III.II
PLANETOCINTRIC CQNIC

CS 34.411 K I.lr/_ DL4 57.19 i IL_.Sl NAD l!141.4 VEL 1£.411I PTH

LNCI¢ /G_TH LJ¢CH TINE L-I Till IKI LAT INJ

IO.lO 11 II 41 ItlO.lI -ll.l_l I!.0_

t0.00 lI 7 14 IDOl.I! I.S1 IEI.II

IO0.N 0 411 I!1 1141.N -II.17 70.34

IN.O0 17 II IS 4111.11 Y.l_ Ilt.l_
110.00 ! 1t 41 IIII.IM -14.11 d_l.II

110.00 II I II 41_l.II 51.11 1S_.74
DIFlq[IINTIAI. CCIIICYi_III

1_1 l.lIII IIA -.t DI.O_7 _AU ._

I .41TI I -.I _ -*I FAU .OIEII

Iq)l I.I I_A *.141HI FCI-.I.4T/I II e 700I

t.lS_ IRA .I_14 ICS l.I FIP -704

NID-COUNI[ [ICUTICN ACCUNACY

liT 10_7.1 NI IN.? ll_ 141.1

NIT .IS£1 IF .lit7 £TF .111£
_dl !170.4 RID .ISIS ItSl .1440

JAN 18 l|ll

NID-COWMI IICUTICN _CCUP_ICY

IGT IIll.I Ill t.! Ill llI.I

IT .lllI IF .llSl I11 r .llll

I llIl.I Ill .Illl ill .lIS£

IG| I_II.£ Me 411.l THA 1_.41

£.tli H t.4I; DPA -Sl.70 NAP 184.74 [CC I.IITT
INJ liT ADC INJ A_NTH 1_1 TIN[ PO CIT TIN INJ £ LJkT INJ I LONG

ICCI.7I 87.11 14 I 43 I_10.1 -Ill.El 11_.40

N.4I _._ II get 41 _101.8 £.ll llql.lt
II_.IM IO.N I I! DE 1_44.0 -£I.TJ t1,14

I_,?O I1.01 11 £7 48 3111.£ 4.04 lll.lO

lll.l_ II.ll I N 1 17_.I -11.41 N.,I4

II,IO ST.11 lI tO 41 3411.4 7.£7 S44.31

IIT I[11_NllYION ACCURACY

8T lIT_.l I 44_.1 II 1_7.1

LIA IlS£.O I I_0.7 I 10.4
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH •AT• OCT t liT•

_ILiOC•MT1)iC ¢CNIC

RL 141. T4 LAL .00

RP $OT.ll LAP 3.$•

15¢ 99.T157 GI. $t.•$

PLAN[TOC•NTR 1¢ CONIC

C3 141.140 V_ 15.•$3

LNCH AZIliTH LNCH TIME

_.OO tt II t

I0.00 tt 44 SO

IO0.OO O 31 48

100,DO . 17 58 41

$IO,O0 8 •

llO.OO 11 _£ 35

FLIGHT TIN[ liD,D0 AR1)IVkL DATE JAN •O l•TS

OIITAK• 8t|.041

LGL $.81 VL 17.H4 GAL -l.ll AZL 18.47 HCA

LOP 111.85 VP 81.487 GAP 8,11 AZP 11.78 TAL

GP -Sl.|S Z/l_.. 1_.03 ZAP 110,11 ETR 81l.ll ZA[

153.84 IRA 138.•7 ECC .£D485 INC 7.91•4 VI £15.798

ttS.T£ TAP II.H 1)CA SOl.SO AK) 111.34 VE 31.Rll

115oll IT• lI5oll ZAC 45o14 ETC •ID.1)S CLPoI•S.|1)

DbA 10.41 15_ 117.12 1lAD Rill.4 V[L 12.S70 PTH 2.81 VHP 5.140 DPA -81.10 1lAP 110.15• [CC 1.1010

L-I TIRE |NJ LAT |NJ LONG INJ RT AIC |NJ AZ1)TH INJ TIRE PO CIT TIM [NJ 2 LAT INJ 2 LONG

1011.11 -t7.SI 100.90 1011.21 83.10 28 44 11 LllI.7 -£8.•2 11.1)I

4810,T2 I,II 171,11 I1,17 IS,It IT 51 41 ITlO,7 -.11 1T1,$$

t?Sl,t3 -H.41 TO.IS 108.44 14.41 1 17 45 21_•.2 -2•.1• _.ll

4011|.41 S._II $4/,IS 17.47 50.88 11) O $1) 14RI.4 1.27 154.t0

1413.41 -M,II II.G4 101.82 87.57 2 4t 215 llll.I -M.OT 4t,10

_141.13 1.85 141.15 1S.O8 54.14 I• l• l• llll.l 4.1)3 14£.13

DIFlr_NTIAL CCIIIECTIN MID-C_AIG[ [X[CUTIOH ACCURACY ORBIT DETF_U¢INATiON ACCUllACY

TOE 1.1031 1RA -.9510 TC_-l,OYtl BALI .lllO IGT 1_71,5 IQI ltl,I Ill |tl,O ST $7715o4 IR 451.1 II lll. I
liD[ .4941 _ .O_RCI -.6111 FAU ,05140 IT ,MTO_ r ,MTS 1511r .121_ CRT .15837 C_ll -,11t• CIT -.1814

FOE $.I_OFRA -.O_I FC_-I,II41 i 7512 Ill 183T,7 P_ *2551 1513 .14iS LIA L_5.§ NQA 151,15 •IA l.I

IN 1.15T15 ImA .15111 Kl $,lAl3 FIT -147 Ill 141_,1 Ill 4_,R THA 18.05 _LI S•lS.l [_ IO.I ALE 14.£1

LAUNCH OAT( OCT • 11570 FLIGHT TIME 11£.00

M[LIOC[MTIII¢ ¢CNIC OiITA_(Z II|.lN

ARRIVAL DATE JAN I_ 1971

m. 149.74 UU..90 L_. 1,19 V_ 17,911 GAL -I, SO AZL IS,d1 HCA 154.45 8NA Ill.SO ECC .10_10 INC 15.3£14
RP ID7.10 LAP I._l LOP 115.07 VII _l._l lAP I.$8 AZP I?.l_ TA_ _l,ll TAP 8|.01 RCA 101.115 APO 110.77

RC 10_.00• Glk 40.11 GP -$4.21 ZAL 130.97 ZAP 110.87 LrTI 111.48 ZA[ 111.14 •TE 1_3.44 ZAC 41).15 •TC •41)._0
PLANETO¢ImllU¢ CONIC

CI _l.lOI K 1.157 O_A 1_.4| RRAL B.40 P_O ltiS V_L 12.1_ _ 8,8l H 1.115 DPA -IO.BI 1)AP 1715.II

LJICH AZIITH UlCH TIME L-I TIN[ INJ LAT |NJ L_NG |NJ 8T AIC INJ AZMTH |NJ TIRE P• CRT TIN INJ 2 LAT

IO.120 81 1)I I II_tt.td -IS.I• lIE.l_ 111.17 77.90 t3 11) 44 NI.l -•7.•1

90.00 17 $1 30 451M .ll -.14 171.44 101.81) II.M 11) 43 _1 1594.1 -3.1)5

1G0.120 0 • 41 IIIl,lt -_.Ol N,O1 llI,M 79.17 0 57 1 I11t.15 -1t).1!4

lO0.O0 ll N IO _lll.GO I,R8 ISS,II t01.47 _O.ll II 41 I 3111.O -I.|l
110.90 I 31 I1 817_,73 -11.,$.410 II,l• 114,70 88,84 8 N 4£ lITO,1) -14.1t

llO.O0 11 • d4 illl.ll 1.47 145._1 11.81 81,11 I0 I• 41 _ll•,l l,OI
ll FFEM83MT i AL ¢OlU_CTIN

TD[ 11.11171 IrlL4 o.041,11 TC1-1.0401 BAU .ll_t

NDE .lOt_ RRA .Sill RE1 -.Sill FAU .04141

FD[ 1.7183 FIIA .01141 FCl -.14t1) II_P 7110

I0[ 11.1441 MA .1)II0 ICl I.ITll FliP -STD

MID-COIIIII 8X[CUl*I_ ACCURACY

8GT 8818.1 I+11 t31.1 1G5 170.4

RNT .liDS NIF .1_17 1)TF .1335

8CAI tlt8,1 RL_ ,NI0 Rll .9475

8G| I_121.1 _ 470.4 THA IS.4•

Vl L'•.7SI

¥£ $3.814

CLP-IL_I._O

[CC 1.1311

INJ 2 LONG

IC_.1)S
1153.03

90.49
I415.01

IS.IS

l_l.OT

C_I|T D_TERNINATIC_ ACCURACY

IT L_0|,t M 437.• IS 810.3

CRT .1718 CN1) -._75 CIT -.1)!N)1

LIA [_•.l 14_A 1_4.1 llA T.4

ELI _051.4 EL• 1)1.4 ALF I•.64

LAUNCH •AT• OCT t llTO FLIGHT TIRE 114.00 ARRIVAL OAT• JAN El l|TI

N_LIOC•NT1)I¢ CONIC

1)b 141.74 LAb .90

iP 107.11 LAP 3.13

1)( 104,111 14. 44.13

PLANETOCENTRIC CONIC

CI 43.081) VHL •_TlO

LNCH AZMTH LNCH Till[

I0.00 1)1 I3 81

110.00 II 4? 13

lO0.O0 151 28 11)

IO0.O0 19 _1 58

tlO.O0 I 11 I0

110.00 II 51 12

DISTAl)C[ 53T.EM

LOL 8.31) VL 2T,llO GAL -I.10 AlL 10.20 IICA'ISI_,II Mll Ill.t1) [¢¢ .2021! IIIC 3.lOll VI 2I,TI3

LOP IIl. II VP _.ll7 GAP I,IS AlP I1.10 TAL 211.SO TAP _,ll 1)CA 1041,11 APO 1¢1415.110 V• IS.1)It

GP -Sl,Tt ZAL 121,94 lAP 110,10 IT2 IS•,57 ZAE IOl,Sl [T_ 210,IS ZAC II,•• iT• 147.83 CLP-133.43

OLA •I.11 15/_ 118.41 lid IIII.7 _L 12.Ill P_ |.IS VHP 1.I11) OPA *if.iS 1lAP 170.00 •CO l.TilI

L-! TIN[ 11)J LAT INJ LONG INJ 8T ASC 11)J AZNTH INJ TIRE P• CIT Tit) INJ 2 LAT INJ • LONG

14111.91 -11.14 118.11 111.01 TO.R1 2t II S llll.O -•l.7S 110.17

4018.51 -5,1S 111,14 IIio11) II.21 II $4 7 _411,S -1),11 I54.?I

101t.84 -24.T1 101,98 lll.II 7•,It 14 II 515 14151,8 -I1,115 94.715

1032.11 -t.15 141).01 101.47 10.23 lO 41 1O 1832,1) -Io77 141.4l

1711o17 -31.41 TE,II 111o11 ?S.ll 2 II 40 III0.0 -If•Of 17.4T

3104.41) 1.12 140.17 101.77 18,14 I0 55 4T II04.5 -I,17 I14.A1)

D IFFi_IlllT I AL C4_![¢ TIGNI

TOI 8.1104 T_A-.8110 TCI -.llll IAU .I111

• 4114 I .2111 NCI -.4177 FALl ,O_J_8

FI_ 1.1310 FMA .011_ F¢I -.1)410 lip 1941

I_ |.lilt IRA .9411 ICI 1.04155 11"8411 -419

LAUNCH OAT[ OCT • 11570

NIL lO¢EN1rliI¢ COliC

NL 140._4 LAL .00

I07.1J LAP 1.18

1)¢ I01.I14 6_ 41.17

PLAII_TO¢I[:NIrl I ¢ CONIC

Cl SIcilY K 7.112

LNCN AZI41r)I L,NCH TIME

71.71) 11) 141 SO

101.14 81 141 IS

71.7¢I II 114 M

101.14 II H IS

II0.00 I I M

II0.00 I II 14

MID-_U_I_ Lr_CUTION ACCURACY _lllT KTI_IIITiO_ KCURACY

IGT 1188.0 I_l 741.9 Ill 14S.S ST IISO.I M 411.1 11) ISI,O

RNT .75t4 RRF .9077 IITY ,1514 •IT .l_kl7 CR8 -,145111 ¢15T -,115111

Ill _YlY.L RI_ .g_14 RI3 .9411 LSA 14515,1 14_A 11,11,41. Ilia I,O

IGI 27IS,I IGI 4_,7 THA 12.2S ELI _1)7,1 Ei._ IDA.• ALE 10._3

FLIGHT TIN[ 1II.90 ARRIVAL OAT• JAN _l 11571

DIITANCE _45. _!_

O IFPl]I[NT IAL ¢_II18¢TI0111

TDI I.II_4 TILt -.?I?_ TC1 -.857_ IUIU .llL_l

• S1180 IRA .•IS• IE8 -.1144 IrAu .087111

1.3110 Ir1)A .1311 Ir¢_l -,4415 lip 81111
I_ I.II4_ I_A .71518 KI ,1712 FI_ -4IS

I_ I,II V_ 17.105 GAb -t.01 AZL 71.41 HCA |If,IS 814A Ilt.Tl •CO ,I0117 INC11.8151)

I71.21 VlI M.llO GAP 4.1l AZP I01,04 TAL Ill.51 TAP 15.11 RCA I05.1)I AIIO IS1.II

Gill -13.10 8AL III,I0 IAP 101.!11 ETA 101.45 ZA[ 104.74 _rlE+ •IT.If ZAC 34.11 [TC 145.15

OLA 20.20 IIM. J_l?.O0 NAD I_l,I VEL 13,111 PI_ 8.42 _ ?.5_11 DiM 41.14 NAP 111,11
L-! TIM[ INJ bAT INJ i._ INJ 8T ASC INJ AZNTH INJ Til PO CST TIN INJ I LAT

40TI.11 -13.81 ITO.II 125.14 141.81 I0 2 51 14_.1 -17.44

1411,01 -II.II II?.01 181.81 II.II It 14 25 INill.l -I7,45

4078.15 -II.II 170.II 181.14 18.81 I0 • SI 1471.1 -17.44

1401,01 -II.19 II?,01 III.15 12,11 II $4 25 lllil.l -17,48

1111.40 -17,_4 90.44 III.II I_l.tO I SO • 1111.4 -II,II

_11.10 -1.10 I34.11 I14.42 $5.14 11 54 II _011.1 -5,77

Vl 89.751

V8 13.101

eLF-Ill).41

NID-COUIN_ IIIECUTION ACCURACY

I&T I_25oI I_I 4_|.4 SG8 I|I.O

I_T .l_S$ _ .llll RTF .94SS

I 111t,8 _!_ o1171 III .15L_

SGI L_lI.5 _ 488.9 THA 8.09

ICC 1.1711)

INJ I

Ill.D?

I90 .O41

IDA.O?

IRO .O41
11.151

I88.AO

GIIIIT DETI[NNINATI_II ACCUItACY

8T L_JlI.l M 181,8 141 841.0

C_T ,11_4 C_I -.14174 ('ST -.1118
LIA 1111,7 HA I4£.1 IIA 4,1

ELI IS53,1 ELI 114.3 ALF I.•I

1144



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OAT• OCT • 1970

NELIOCENTfllC CGMIC

RL 140.?4 LAL .00

RP 107.410 LAP 3.H

RC 100.904 GL 93.40

PLANETOCENTlUC CQNIC

C] De.4•1 tqdL D.t;T

LNCN AXNTN LNCH TIM•

TO.IT 18 14 $4

SOI.DD t3 It $4

70.11 18 14 $4

110.89 13 11 94

110.00 IS 31 IS

110.00 tt S3 S_L

FLIGHT TINE 110.00 A•EiVAL DATE JAN IS 1971

DISTANCE $40.340

LOL _.3| VL 87.Y49 GAL -D.O? AZL YS.O? I¢CA

LOP 174.D1 VP 18.141 GAP 4.49 AZP t05.&_ TAL

611 -D8.$4 ZAb lS?.tS ZAP tOY.St ETtIO0.O0 7JUt

1141.08 144A 158.]Y [CC .t014D

tJ_l.O? TAP 8?.01 RCA 10|.10

II.DP ET( tit.SO ZAC IS.S7

INCI4.0tlM Vl IS.7SD

APO 1SO.O] Vt ]$.198

[TC Z40.D7 CLP-141.]I

DLA $4.01RAL IAI.]? RIO OSIO.] _ S].YYl PTH t.St VHP D.SOI DPA -t4.?£

L-| TIN[ INJ LIT INJ L_NG INJ tT AtC INJ AZNTH INJ TIN[ 10 CJIT TIN
411].Y4 -1].57 $1Ml.lt 130.8] $8._4 10 L_J 18 ]71].7

_J48.]7 -1].10 117.10 riO.St SD.]4 _ ? 41 LrYM.4

4119.Y4 -I].]7 llMl.It laO.l_J ]8.$4 10 81 18 ]71].7

U414).]Y -IS.SO 117.10 130.01 $1.94 14 ? 41 8744.4

SSOY.?t -19.49 114.17 It.It 51.11 14 _i 34 t10Y.Y

S_tt.30 -11.St 180.Sl 189.Sl SP.S] t] 10$4 tttt.4

NAP 1SO.S• ECC •.1£9•

INJ t LIT INJ •

-17.4D 111.40

-lY.4S 110.lO

o17.41 101.40

-IT.4S 110.O0

-11.41 I01.11

-11.$3 11].03
O IFTt]tl_I AL CQRNECTICIII

TO[ 4.0110 TRA 0.91441 TC] -.l_t? I_U .$10

NO[ .OYOI NRA .4t10 RCS -.IYSO FAU .0|804

IrD( 1.4101 FRA .80JY F¢] -.t]fl Bill 9141

8_ 4.0101 IRA .1141 KS .4411 FOP -339

LAUNCH DATE GCT £ 1110

N_ IC_8_tTIlIC CGNIC

RL 140.74 I.AI. .00 LGL 11.30 VI. _.10e

NID-CCUNt( EECUTION ACCUR_

8ST 8111.1 8OR SO0.O lOS 9Y.O

NRT .11110 NRF .4111 tilt .1910
M8 3048.0 m .IS_ Rl] .Is11

DOt 9001.8 Me SOS.] TIM 1.TO

FY.IGHT Tilde 1_._

DIITANCE 3SO. L58

-8.14 AZlL 7Z.07 HCA IW1.14 814A

Nil 10?.11 LAP ].3_ LOP ITD.OS VP 90.191 GAP 4.;T AZP 107.1_ TAIL tlO.YY TAP

RC 111.110 S_ 10.15 GP -75.00 ZAL I11.111 ZIP 104.011 ETO 887.48 Z_ 03.17
P_IGTOCENTR 1¢ C_NIC

C8 80.111 _ lhDOO DLA 3T.TS _ 0441.0] IL40 141410.1 V[IL. 14.117 PTH £.041 VI4P
LIICI4 _ U4CII TIOE L-I TIldE INJ LAY

IS.10 11 8 $ 44111. ee -11.]7

111.04 0 11 40 _4?.15 -11.]]

88.10 10 E $ 441M.12 -11.]7

110.O4 O 11 40 _147.0] -t|.OS

IS.10 11 ! ] 44M.81 -11.9?

1!O*od 0 II 40 SS47.&g -It.IS
DIFlq_I_TI_. COII(CTIONI

110( S.1440 _IA -.lOg TC9 -.]TI8 BAU .SO_

III0[ 0.00110 NIIA .INIIO N¢S -.0441 FAIJ .0111,41)

P_ 1.4441 FIL4 .ISTY FC9 -.1101 lip

gO• S.lUttO IRA .olrls K9 ._lL_ FtP -I_S

_IBIT DETENNINATION _CCUIIACY

IT 2TIP.S 18 110.0 18 814.2
CRT .]511 C81D -.4441 COT -.t014

I.SA _IIO0.I NSA 148.2 m 3.1

[LI ITlY.I FJ_ ltY.l _ 1._

INJ IJOtlG INJ RT AOC XNJ AZNTH

801.41 141.81 ]$.71

tit.SO 141.1_ S].YO

_01.49 141.11 $].71

114.!1_ 141.79 5].?8
_01.49 141.11 $].11

114.M 141.79 5].79

AI_IVAL DAT[ JAN SO 1971

131.t5 ECC .LSN)?S INC17.D327 Vl IS.?S9

I_.1_ RCA 10+5.441 Alto 198.44 V£ $S.184

tOt.t] ZAC IS.54 LrTC I_.lO CLP-lST.Sl

11.$11 OPA _1._4 NAP 13_J.$£ ECC 2.0110

INJ TIMe PO CJIT TIN INJ t LAT INJ 8 L_G

10 17 4 N.2 -1D.01 JH.li
| Y I_1 _]r47.1 -1].10 101.811

1O 17 4 _J0e.t -11.01 119.11

I 7 28 L_747.D -15.10 110.IS

10 I? 4 _mll.t -IO.Oi 1N.10

1 7 L_I tT47.O -11.1t 110.IS

GI_IT DETEnNINATION ACCURACY

IT _DTS.O M $40.0 IS 841.0

CRT -.g448 (311 .94IS CgT -.10Y•

L_A ]13S.D Ilia 15S.I IDA 2.S

_1 3020.] El_ 140.9 ALF 110.05

NID-COUItDE arvtrCUTICN ACCURACY

8GT ]ON.| MII 71t.2 8GS 7Y.t

WIT -.4017 lllll r -.9OINI ItTF .D719

IMB )1_.7 _ -.IM85 II1] -.NSI

IGI 9110.0 811 S11.7 TIM 110.11

LAUIOCN •ATE OCT • 1IT0

t¢[LIOCENTNIC CONIC

RL 140.14 LAL .00

0P 101.14 LAP 3.18

tC 118.4_t GL et.lk

PLAI_TOC•NTlUC CON|C

CS 110.15t Vl_ 18.00_

_NCN AZNTN _NCH TI_

I0.18 10 11 41

118.M 0 Dr 41

00.18 11 11 41

110.84 0 ]y 41

10.14 18 11 41

119.84 0 $7 41

FLIGHT TIN• 1_._ ARRIVAL DATE FED I 1171

OlITM4(E S11.148

_OL O.]O VL 17.4]S GILL -0.37 AZ_ IS.I] NCA

L_P 101.28 VP 3141.140 GAP 4.1NI AZP 114.t7 TAL
GP -YD.4] IAL 109.7] ZAP 101.41 ETtLSO.71 IN•

171.18 8NA 111.53 ECC .18017 INC•4.8717 Vl L_.YSl

tit.IS TAP SO.S7 flCA lOS.E4 APO lS7.1_ VE 3S.ITA

10.27 (TI[ 178.09 ZAC 13.07 ETC •14.DO CLP 17£.S4

|LA 40.It RAL t]].lt ILdO IS/O.I V(L 17.044 FIH t.O] _ 19.091 OPt -40.74 NAP 1•|.St •CO ].788D

L-! TINE ItJ LAT INJ L_IdG INJ MT AIC INJ AZNTN INJ TIN[ PO CJIT TIN INJ • LIT INJ • LONG

44111.1141 -7.41 111.48 154.110 10.17 It 2t) 18 dlOS5.4 --It.S] _OS.SD

]400.74 -Y.41 119.11 154.11 10.]7 I $4 I_ tO00.T -It.S• 110.O4

44MIt.M -7.48 211.48 184.10 SO.IT 11 21 10 40S9.4 -1•.18 tOt.St

3_M_O.P4 -7.47 11].N( 154.10 S0.]7 I $4 I_ 1_00.7 -I£.SE 110.04

44H;].Se -7.48 111.48 lS4.gO SO.]Y 19 IS tl 4059.4 -it.S] LOS.SO

3400.Y4 -7.41 11|.1_ IS4.1HI S0.37 I $4 I_ _800.7 -12.12 110.04

TO( Q.0844 IRA .T_ TC9 °.1111 BAU .8101

O0(-8.OSOT IDA .$231 IK_ .00_0 IrA• .00448

1.9814 PlEA .D911 FC9 -._88/J 8MM_ 0YI_

I0( 1.0101 IRA .I_J40 IK_ .11114 FOP -107

LAUNCH DATE OCT 2 1970

t]II[CUTIGN ACCIJIIACT

116T I/'S].O IINI 1797.] _ 00.O

WIT -.liST MIF -.DO04 RTF .0117

868 _'JO.I E -.1111 1113 -.ITM

MI ]S_J.O t_ _.4 TI4A |47.1]

FLIGHT TIN( S_4.00

DISTANCE 31141.717

-O.OS AZL 90.11 HCA 114.141 IN4A

5.11 AZP IL_I.YO T_. Ill. IS TAP

JY.4J _lr9 Eli.tO ZA( 74.4] [T[

OIBIT DE11_IIIIMTlOM KCURACY

IT 21410.1 811 174•.0 141 DIS.8

Cltl -.IH)4S CIt8 .1104 CtT -.1_m4

LJJA _18OS.O NIt 10_.7 1_4 1.9

ELl ]177.0 FJ_ 1S0.2 AIJ r 140.83

AIIRIVA_ DATE FED 8 1971

_l_lC C_!¢

I_ 1411.14 LAL .00 LG_ If. SO VI,. L_r.STO GAL

RID IOY.'T LAP ].IS LOP IOd.S8 VP M.O08 GAP
RC 111./141 GI. 11.71 GP -Y4.10 ZAL 111.14 ZAP

PLda_TOCIDt1111C CC_IC

C8 _H1_.4410 1tel lO.i _ M.JO NAL 8_.44 IL4D _71. 1 _ 1_.791 PTH 8.27 VHP Od. S08 OPA -11 .40

LJ_4 JU_14 LIICH TIN( L*i TIN( |NJ LAT INJ _ INJ RT AtC |NJ AZNTH INJ TIN( PO CIT TIN

UR.O0 10 $? N 4791.44 4.47 214.11 110.$41 SS.4Y 20 14; _ 4189.4

117.40 I _ SO _._ _.48 1_._ 1_.$4 91.47 t 11 _ _.0

_.10 11 $7 SO 479g.44 _2.4Y 114.11 100._4 51.47 tO 11 28 413S.4
117.40 I 80 SO _44J.0J °2.48 104.01_ H10.$4 SI.4Y £ 10 4_ 11441.0

D_.O0 11 97 M 47J].44 -2.47 £14.11 IM.]Q 51.47 _n II 18 41]].4

117.40 | m5 SO i_11.01 -I.48 114.0_ 110.3k8 gl.47 t 11 41 + 1_41.0

DIFFIMNTIAL C_IICTIONI

TO( 0.0541 IL4 1.114_ TO -.00_ BAU .dLSS

riD-SO.S108 mU-t.4084 RC] -.11_0 FAU-.OO_kl

Ft( 1.D4_11 lYDIA .DOS1 FC$ .OfftO BOP OdlHI

IO(sO.YIDO 8_ 2.900y K] .1191 FOP -113

111.11 [CC .IM41 INC)0.8104 Vl IS.TSI

81.79 NCA IOS.INIAPO 157.18 v• 3S.114

ISO.50ZAC 8.04 [TC 218.H CLP 119.1•

NID-COU_ E_CUT_N ACOmACY
Od7 1110.1 MR IOgl.t lOS SO.P

NNT -.0798 _ -.I_P RTF .odDS

IGO 9147.1 NIt -.tL_S Rt] -.1900
IGI ]tOl. Y 8f_ 914.1 11M 108.10

RAP 101.01 [CC 1.S013
INJ • LIT INJ • L_NG

-Y.4] 804.1_

-7.4• 111.14

-7.4] _.1_

-7.42 111.14

-Y.4] IOl.lt

-7.41 111.14

GN_IT D(TENNINATIGN ACCURACY

9T DO_.t 811 _llT4.Q 08 11tl.0

CRT -.1148 CR8 .liON] CJIT -.lOSS

LOA ]]t|.O _ I10.] IliA l.I

_1 ]IOS.I E_ 190.8 ALF 110.11

1141



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

L&UNCH •AT• OCT • 1970 FLZGHT T|NE |Zi. OO ARRIVAL DATE FEB 5 1971

llLIOCBITII¢ ¢OIIIC DISTANCE $71.271

Rt. 148.74 LAL .00 LCI. •.]• VL 27.517 GAL -T.5t AZL li.3l NCA 171.77 Ilia 130,i9 E¢( .II41T I_TI.I?IO Vl 21.TSt

lip lOT.80 LAP |.ll LOP liT.7• VP )8.03• GAP 4.l• AZP lU.II TAL 214.14 TAP $1.42 RCA 101.83 APO 151.14 VE $5.113

NC 118.001 6L 47.40 GP -53.Tl Z/d. 94.90 ZAP i3.i_ [TI 190.10 ZA( 51.1l ETE 114.34 ZAC 23.74 ETC Ell.14 CLP 94.58

PLANETOCENTR 1C CONIC

CD1]_0.484 _ )4.330 DLA 13.98 RAL 270.85 RAD D573.1 VEL 37.D70 PTH 3.54 VHP 45.839 DPA -•9.45 RAP 102.75 ECCtZ.7308

LJDCH AZNTH L_CH TIN• L-1 TIN• |NJ LAT |NJ LONG INJ RT ASC |NJ AZNTH INJ TIN( PO C•T TIN INJ 2 bAT INJ 2 LON{

I_.OO 1 I St 3719.19 -13.D• 141.18 118.40 t4.97 2 4 3• 3159.3 o14.95 159.72

90.00 tO L_ 80 4t?1.•$ 14,17 194.0t 171.50 15.$1 21 41 13 dOT•.l 11.25 ifl.Ol

100.00 • 4g 14 3433°$4 -l•.t• 114.18 1DO.It 14.}8 3 40 l ••33.5 -19.57 116.93

100.00 81 14 $9 4473.•3 17.2• 183.14 174.2l 1§.2t 22 38 33 3873.9 13.80 171.08

110.OO 4 _0 • _DtNI.II -1_o3t 101.83 11_.7l 33.41 5 21 44 2492.• -85.70 94.31

110.OO 11 $4 ll 43_.0a 83.3l 173.13 171.21 $4.30 23 T 1l 37••.1 19.71 195.90

DI_NTIAL CGNIECTION8 NID-COURDI[ [XI[CUTION ACCURACY (3RBIT OETENNINATION ACCURACY

T0(-3.$979 TILA 1.5814 TC3 -.04_4 BAU 3.5L_9 8GT 793.1 SGIt 2751.D IG3 47.1 ST 573.4 SR 2|D5.9 88 1456.9

RD-s3.eor3 llA-$.775D RC3 -.1201 FAU-.OSIHI4 RRT .7405 RRF -.9t)77 R11r -.1940 CRT .NK)4 C•D .9994 C$T .9511

FOE •.SIS4 FRA 1.3445 FC3 .037• BDP 8521 S_ •844.4 P_S -.1050 R13 -.9942 LSA 8781.6 NDA 194.5 $9A 1.5

BOEI4.OT01 IDA JJ.DIl_ DC3 .19t)4 FSP -151 8471 t?|H|.3 8GZ 5£0.? THA ?7.42 ELS _35.• EL• 154.5 ALF 75.66

LAUNCH DATE OCT • tD?D FLIGHT TIN( 121.00 ARRIVAL DATE FEB 7 1971

H(LIOCENTR IC C_NIC

IN. 149.74 LAL .00

RP 107.84 LJUP 3.09
RC 120.|71 f_. -5|.H

PLA/ETOCENTR I C C(_41C

C_l 596.110 VHL •4._HDS

LNCH AZNTH LNCH TIN(

o.eo 3 18 91

ITO.IO 14 3tP ll

9.80 3 ll I

170.10 14 30 ll

9.80 3 II l

170.IO 14 II 11

DI_TIAL C,GNNI[CT | N

10[ 2.4519 TIL& .17 TC3 -.0900 |AU 1.4205

RD-II.•aDO liRA -.ZDL_ RC3 .1714 FAU-.OID47

FDE-2.5448 FRA -.Ol•S FC3 .0119 BSP 10310

B0113.•100 M& .4_1 K3 .1785 FSP -119

DISTANCE 311.391

LOL 8.31) VI. _.431 G4L -8.|1 AZL |39.97 HCA 184.03 3tlA

LOP 190.99 VII 37.•_ GAP 1.41 AZP 40.10 TAL 815.S5 TAP
GP D7.45 ZAL 97.94 ZAP 97.88 ET$ 194.14 ZAE 73.94 ET[

130.27 ECC .L_0443 INC4D.9483 Vl 19.758

_.58 RCA 103.64 APO 154.91 VZ 55.141

ZD•.•Z ZAC 145.59 ETC 2Q•.31 CLP 109.30

DLA -li.3! •AL tDi.15 I_0 FJl_.| V(L 21.Tll PTH 3.39 V_P 31.lit OPA to.T• RAP •10.1• ECC10.7940

L-I TIN• INJ LAT INJ LONG INJ RT ADC INJ AZMTH INJ TIN( P• CDT TIN INJ • LAT INJ 2 lONG

_491.N 1.10 04.37 154.00 171.38 3 59 4 183•.0 9.50 93.58

e,t0.15 1.10 I11.81 134.D£ 171.31 14 49 411 30.1 9.51 220.47

£481.94 1.10 84.87 1•4.DO 171.38 3 5• 4 1838.D 9.50 65.58

180.19 1.20 tll._• 134.1_ 171.38 14 41) 48 30.1 9.51 •80.47

t4•1.14 1.10 84.37 IS4.00 171.38 3 59 4 183•.0 9.50 83.58

130.13 1.10 2ll.L_l 154.tl 171.38 14 49 40 30.1 9.51 •80.47

Nl_ [XI[CUTION ACCURACY DRBIT DI[TERIDINATION ACCURACY

I_T 8)9.0 m 8185.7 883 58.9 3T 591.7 SR 30S•.T SS 1647.5
I_T -.2037 W .9/NI3 RTF °.7548 CRT -.9478 CAD -.9998 CST .9419

I_B 8L_4.4 R_3 -.109S R13 .993• LSA 3515.7 NSA 153.5 SSA 1.6

861 3251.0 Vet 411.1 THA 10_.23 EL1 3106.0 EL• 146.8 ALF 106.65

LAUNCH •AT• OCT 2 1970 YLlrd_T TIN( 130.00 ARRIVAL DATE FEB 9 1671

HELIOCENTRIC CQNIC

RL 149.74 LAL .00

RP lOT.iT LAP $,00

RC 188.$11 G_ -62.S7

PLANETOC•NTlU¢ CONIC

C3 IIY.III VHL 14.044

LI_H A2MTH _NCH TIN(
11.17 83 S4 50

161.15 11 13 St

11.17 23 $4 30

llMl.l_ 11 13 $•

11.1T 13 $4 N

1_8.83 11 13 St

DIFFERENTIAL C_RECTION$

TD(-$.5038 TRA -.DM5 TC3 -.0511 BAU .1348

RDE-•.1741 RRA-I.0L_3 RC3 .0019 FAU .00584

FO(-1.O•5Y FRA *.8487 FC3 -.0_56 BSP 11080

DO( 4.1835 BRA 1.5875 BC3 .0511 FSP -_04

DISTANCE 3lJ.JSO

LOt. i.]! VL 27.391 GAL -7.71 AZL 117.33 HCA 1iS.§§ SNA

LOP |94.21 VP 37.988 GAP 6.48 AZP _.lt TAL 213.78 TAP

GP 75.84 ZAL 103,08 ZkP 101.54 ET| 117.78 ZAE 09.54 ETE

126.84 ECC .20254 INC•7.3339 Vl 26.756

40.$4 RCA 103.55 APO iSi.|i V2 55.130

194.D0 ZAC 158.40 [TC 853.6D CLP 192.71

LAUNCH DAT• OCT • 1970

DLA -20.18 2AL 194.08 RAD 6571.1V(L 17.849 PTH 3.00 VHP 18.708 DPA 64.62 RAP 242.89 ECC 4.2467

b-I TIN( INJ LAT INJ LONG |NJ RT A3C INJ AZNTH |NJ TIN( PO CDT TIN INJ 2 LAT INJ 2 LONG

• S08.41 9.77 82.75 10£.30 170.04 24 32 58 1TOe.4 17.65 81.72

|797.78 9.7• •58.88 108.33 170.04 12 SO 30 §197.8 17,45 •57.64

8_O8.41 D.77 ••.75 10_.30 170.04 14 3• 58 1708.4 17.65 61.72

• TIT.T• 9.78 25D.M 10_.33 170.04 12 50 30 51DT.• 17.65 257.64

2_O•.41 9.77 82.75 10_._0 170.04 _ 3• 58 1708.4 17.65 61.72

5797.78 9.78 25D.M 10_.83 170.04 12 50 50 5197.8 17.63 257.84

NID-C_J_8_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 14t1.• _ L_IT.2 •83 63.1 3T ISSO.T M 1154.• 89 755.0

liT .9411RI_ .9594 RTF .999• CRT .DSDS CR3 -.•ST• CDT-I.O00O
SG_ 3594.5 IU_ -.IS01 R13 .9OTO LSA 2048.9 14_A 801.3 SSA 1.4

8G1 35D1.S lk_ 300.8 THA 4D.?l ELi 1913.8 EL• 278.i ALF 36.30

HELI_ENTI_IC C_NIC

RL 149.74 t_AL .00
RP 107.91 LAP 2.91

RC 1_4.794 GL -59.1|

PLANETOCLrNTRIC CONIC

C3 94.238 WN. •._DI

LNCH AZNTH LNCH TIN(
17.05 0 1D 53

111.95 11 • O

iT.O• 0 ll 53

111.95 11 • O

17.05 O 1D 53

168.93 11 • O

DIFIr[NENTIAL CCI_CTIN

TDE-2.1tlO 711A-1.4013 TC3 -.411OBAU .5880

RD( .4741 _A -.8494RC3 .00_3 FAU .01_

FD[ -.894_ FRA -._D4S FC3 -.1530 BIke 11570

DO( 2.7393 MA 1.4313 BC3 .4191 FSP -•D•

FLIGHT TIN• 132,00

DISTANCE 598.834

LOL •.39 VL £7.350 GAL -7.39 AZL 107.90 HCA 189.50 SNA

LOP 197.44 VP 37.874 GAP 6._ AZP 78.33 TAL 212.22 TAP
GP 71.48 ZN. 108.13_ZAP 108.45 ETD 77.51 ZAE SI.D7 ETE

ARRIVAL DAT• FEB 11 1971

189.44 [CC .20183 INC17.9041 V1 _S.758

41.7_ RCA 103.32 APO 155.57 V_ 35.118

15D.08 ZAC 181.•1 ETC L_•I.•O CLP-175.O_

DLA -75.04 RAL 19§.73 RAD 6594.8 VEL 14.683 PTH 2.22 VHP 13.19_ DPA 56.01 RAP _44.78 ECC 2.5509

L-I TIN( |NJ LAT INJ LONG INJ RT ADC INJ AZM134 INJ TIN( P• C$T TIN INJ • LAT INJ 2 LONG
tiN.IS I•.N TD.DT 100.53 1t4.19 0 52 53 1510.• _D.30 74.94

S_lD.0_ 18.70 _58.94 100.35 164.19 1• 43 •O SO_8.O •D.3D •56.65

2iN.IS II.N 71.•7 100.53 164.19 O 52 53 1510.• •D.38 74.94

5141.01 10.70 •S•.M 100.55 164.1• 12 43 •8 504J8.0 ••.38 254.65

ttN.t5 18.70 76.97 100.53 164.19 O St 53 13E_D.• ••.38 ?4.•4

5_4J8.02 18.TO 258.94 100.95 164.19 1• 43 28 SO•8.O ••.36 •56.65

MID-COUI_ EXECUTION ACCURACY CRBIT DETERNI.NATION ACCURACY

8GT 348S.8 mat 134.5 863 80.• ST 1943.1 SR 3•8.• SS 650.1

RRT .3909 RRF .4L_09 RTF .97D3 CRT -.45TD CRS .5•99 CST -.9659

88_ 3740.4 RL_3 -._Oto R13 .9754 LSA 1976.8 14SA 505.9 SSA 2.1

$81 3705.3 382 510.8 THA 5.94 EL1 1869.5 EL• 290.8 ALF 175.28
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970;

LAUNCH DATE OCT Z 1970 FLIGHT TIN( 134.00

MELIOTENTRIC CONIC DISTAN([ $98.143

lilL 149.74 LAL .00 LOL 8.39 VL 2T.ETR GAL -T.OI AZL |O|.ll HCA :RR.S9 $MA

RP 107.95 LAP E.R1 LOP 100.44 VP 57.819 GAP 4.R7 AZP TT.3l TAL EID.4R TAP

RC STY.0541 GL -53.9Z GP 14.RR ZAL 119.45 ZAP 114.17 [TI IS.liE ZAE 105.14 IT[
PLAN[TO(ENTR I C CONIC

C$ $R.150 VHL ?.SET DLA -70.011 RAL 205.47 RAD 1510.0 VI[L 13.34• PTH Z.44 VHp ID.41S DPA 47.4• RAP £44.S4 ECC 1.93•3
LNCH A•NTH LNCH TIN( L-I TIN(

• •.?T 1 0 U Lq_8.84

117.93 11 98 4? SSII.48

L_•. 77 1 D 44 1018.84

lST.93 11 99 47 $§41.51

_.77 1 OII •011.34

157.95 11 •l 47 SStI._I

D 1FFEN[NTIAL C(NUECT IONI

10E-•.•TIT TRA-I.S400 TC5 *.9009 BAU .1414

ROE .T044 RIIA -.0171 •C$ .1301 FAU .08416

FOE -.94OT FRA -.D104 FC$ -.Ill• BIP 1157]

ROE •.5139 IDA 1._191 IK:3 .911_ FliP -513

LAUNCH DATE OCT • 1970

H[L IOC[NTN IC CONIC

NL 149.74 LAL .00

RP 10T.II LAP •.TO

NC 111.979 GL -48.41

PLANETQCENTIt I C CCNIC

C$ 39.L_5 VNL I.III

LIICI4 AZNTH LNCH TIN[

ll.ll I 41 $0
191.T4 11 41 0

98.99 I 41 SO

111.74 21 4t 0

lI.L_l I 41 19

1St.?4 11 41 0

DI_IAL C_INKCTIGMI

1191-•.0919 TIIA-I.II1PI TC3-1.41Jlt BAU .Tills

.111_ llllA .Olll IIC3 .81too FAU .03011_

-.ill7 IrllA -.!114 IrC5 -.1791 llllP ll1103

• .Ill5 iRA 1.1t14 9C_1 1.41NIT Ir_P -318

ARRIVAL OAT( FEB 15 1971

199.03 (CC .90155 INCI•.RIII VI ZR.?S9

43.•8 RCA lO3.0• APO SIS.D3 VZ $5.105

240.ll •AC 159.98 (TC •S•.14 CLP-144.D$

INJ LAT INJ LONG INJ RT AS( |NJ AZNTH INJ TIN( PO CRT TIN INJ • LAT INJ • LONG
• 5.8• 19.11 103.1Z 157.79 I 844 It 1498.$ 35.0t 141.50

• 5.70 117.43 103.64 157.71 13 I 30 4111.4 35.DI 984.•$

• S.H 48.12! 103.4Z 157.79 I 34 II 1498.3 53.0I 44.50
• 5.70 •$7.45 103.R4 157.79 15 1 30 494_.4 35.99 •54.•5

• 9.19 qHD.M 1i_1.91 IST.?9 I 34 16 14£8.5 55.M 14.50

• 5.70 957.4i J03.1bl 15T.?• 15 I 50 4N.4 55.09 •84.•5

NID-COUIIUEEX[CUTIGN ACCURACY ORBIT D(TE]tNINATION ACCURACY

RGT 3Tlil.llGII 571.• I93 91.I ST 19t1.• M 156.4 S9 9?4.4

-.SOlUlIIE r -.T140 RTF .BITE CRT -.875T CR$ .9540 CRT -.R?93

_lOl.•lU_i ._ R13 -.951H) i.SA 9194.5 _ •Tl.7 IIA 3.0

591 5T77.9 $68 494.0 THA 175.58 ELI 2017.4 [rip •SS.T ALF 199.34

FLIGHT TIN( 131.00 ARRIVAL DATE FEB IS 1971

DI|TANC[405,101

LOt. 9.59 _L L_.t18 GAL 4.90 AZL 91.1t) HCA 195.71 SMA I_.tZ [CC .•0147 INC 9.1t_l Vl 44.750

LOP •lD3.1NI rip 57.?lkl GAP 7.01 AZP 110.57 TAL LD09,18 TAP 44.90 RCA 11[_.71 APO 184.55 V• 55.0S3

GP S1.14 ZN. 111.TY ZAP 119.71 ETI 11.24 ZA[ 110.14 [TE 14t.77 ZAC 154.99 [TC 141.19 CLP-IIO.11

DLA -15.57 K 911.05 I_D 901i4.5 N(L 19.174 PTH £.50 _ 8.040 _A 40.05 RAP _14.99 ECC 1.E_499

L-I TINE INJ LAT |NJ _ INJ RT AIC INJ AZMTH INJ TIRE PO C_T TIN INJ • LAT INJ t

1919.70 _O.l_il 91.90 109.48 151.14 E 15 48 1519.7 57.21 57.19

$441?.IT 50._) •55.-I11 105.90 151.14 15 17 •T 4447.7 57.•• •N.IT

1119.70 30.•9 91.10 105._1 151.14 • 13 S9 1519.7 57.91 57.19

S44T.lT 50.30 •SS.Lql I05.S0 251.14 15 17 •T 41NIT.T 57.•• •N.IT

1919.T0 50._13 II.RO 1_1.4_ 151.14 • 15 Si 1519.T 5T.•1 ST.I8

84iT.iT _O.N •5S.L_ 109.S0 151.14 13 17 •7 4887.7 ST.•• •N.8?

Nl_ EXECUTION ACCURACY GNBIT D[I_NNINATIGN ACCURACY

liST 4844.5 Sial SO3.0 493 119.4 ST _045.1 M RO_.4 ILl 995.9

RRT -.781_ ImF -.I)IN_ RTI r .945• CRT -.9•45 (:ITS .INI_HI CIT -.ITY9
Sr_ _N_J.! 1_3 ._R_l R15 -.9479 LSA 88•1.9 Ilia 959.5 5SA 5.9

SGt _197.5 SCA_ 49T.3 THA 17•.48 ELI •1•0.S EL• E•I.9 ALF 1&4.GO

LAUNCH DATE QCT • 1lTO

HELIOCENTRIC CONIC

RL 149.T4 LAL .00

RP 108.05 LAP I.Sl

RC 131.S15 GL -45.tO

PLAN[TOCENTItIC CONIC

C5 h.NS VHt. S.49S

LNCH AZNTH LNCH TIN(

35.41 • 19 I0
141.Sl 11Sl 49

55.41 ! 19 tO

149.ll 13 59 49

5_.41 • 19 !_

149.§9 11 1849

FLIGHT TIN( 155.00 ARRIVAL DATE FEB ST 1971

DI&TANC[ 409.848

LOL 8.55 VL I7.1Sl GAL -I.SO AZL 57.99 lEA |ll.II IRA 144.91 ECC .•OLD? IN( T.RIO5 VI •9.TSI

LOP tO?.10 VP 57.709 GAP 7.3l AZP 8_.44 TAL RO7.II TAP 4_.S4 RCA 109.57 APO 154.04 V• 5S.OIO

GP RE.IT ZAL 118.15 ZAP 1_4.77 [T4 54.74 ZAE 114.01 ETE 147.84 ZAC lSO.4I ETC _44.75 CLP-ISR.75

DLA -41.00JUtL 117.58 RAD 451Ml.t 1fill 15.898 PTH •.89 VHP 8.0_5 DPA 55.45 RAP _44._0 ECC 1.4911

L-I TIN( INJ LAT INJ _ INJ RT AIC INJ AZNTH INJ TIN( PO CIT TIN INJ • LAT INJ • LONG

19N.55 31.91 55.48 104.19 144.75 t 40 SO 1950.5 54.50 47.97

8459.01 52.91 •55.0• t01.30 144.75 15 EI El 4859.1 59.31 •47.54

10N.55 3•.91 §5.48 lOI.tJ 144.75 • 49 S0 19_0.$ 59.30 47.87

845l.N 51.91 •55.0_ 101,50 144.75 15 _ 44 4851.1 54.32 •47.S4

11_0.53 _.tl 55.d_ IO_._O 144.75 • 49 SO 1•_0.5 59.30 47.87

$459.01 5•.91 955.00 101.50 144.75 13 _9 •• 4859.1 59.51 _IT.S4

DIFFERENTIAL C_m_CTIO_l Ni_ EXECUTtON ACCURACY
TOEoI.Iff44 111,4-1.2175 TC3-t.OtT9 |kU .I_M SIT _t11.3 IGN _.9 8G3 158.1

NO( .SIN IRA .0ST? RC3 .3155 FAU .03Sll_ R•T -.Till RRF -.9_lk_ •TF .9597 C•T -.9591 CRI .ills

FOE -.9304 FRA -.•_0 F¢5-1.0385 DIM s 115•0 SDB 40_7.7 RJ_ .3111 R13 -.9574 LSA •249.5 NSA •55.5
1.9119 IliA 1.9191 lIC5 •.Ottl FSP -415 591 400_.7 _ 4_Hl.7 ?HA 171.71 ELI 914S.9 ELI 199.1

LAUNCH DATE OCT • 19_0 FLIGHT TIN( 140.00 ARRIVAL DATE

_BLIOC[NTRIC CGNIC DIITANC[ 415.70_

I_ 141.74 LAL .00 I_ 1.59 VL •7.011t GAL "4.19 AZL N.5S HCA •Ol_.OI 5NA I•T.8I ECC .•0190 IN( 6.5991

RP IN.O? LAP •.45 LOP 110.$1 VP _7.114 GAP 7.55 AZP 0_.85 TA_ •0_.13 TAP 48.18 RCA 10_.0_ APO 155.40

lIC 135.740 6t. -48.51 4P 47.2• ZAL 119.48 ZAP 1R9.•7 LeTS 57.05 ZAE 117.O4 IrTE 148.84 ZAC 144.11 ETC •50.58
PL/d_TOCI]4TN IC CONIC

C3 _4.R05 VHL 4.9_0 DLA -57.05 RAL •L_.TI RAD 9510.0 VEL 1R.I)_ PTH •.14 VtIp 7.448 DPA 98.01 RAP £44.95

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TIRE PO CST TIN INJ • LAT

_1.19 • 55 •S 1754.11 34,11 45.91 101.71 158.91 5 It 40 1184,9 59.95

141.11 19 I II $410.17 84.1l •51.11 101._ 151.10 15 48 58 4110.• 48.97

48.10 • 55 IS 1784.il 84.11 45.4t 11)1.71 148.91 3 I_ dig 1154.9 59.95

14i,II II I !I 8410.17 84.11 151.14 101,75 151.10 15 18 5• lllO.R Sl.IT
48.10 • 55 I_J 1754.11 84.11 45.61 IDl.Tl 158.91 3 _ 40 1184.9 5it.iS

141.8l 1l I ill 8410.17 34.111' •Sl._ 1{1._ 138.111) 15 48 5• 4810.i 59.97

DIINTIN. SCllOl_ NID-C0qNU_ [iCUTION ACCURACY

3_-1._11 _L_-t,l_ TC_-•.9_4 8aU .ITOI 86T 4055.5 Ml_ TIS.0 t_5 tSS.S

• dilSY llllA .0145 RC3 .4415 FAU .O3lS• liT -.0110 IIIIF -.I258 RTF .1_45

IrDE -.9t10 IrRA -.11_17 FC5-1.4157 i 18I!1 SCAI 411l.$ _ ._eO4 i13 -.9895

2.7115 IRA 1.130R BC5 ll.715S FSP -505 $GI 4097,R _ 414.0 THA 171.78

GRBIT DETERNINATION ACCURACY

IT •070.5 M 597.6 68 _9.T

CST -.gTST

$$A 5.1

ALF I94.7D

FEB 29 1971

VS il.TS8
V• 53.047

CLP-ISR.47

ECC 1.5984

INJ • LONG

48.17

944.90

48.17

944.10

48.17

_44.80

O_BIT DETERMINATION ACCURACY

5T Lq345.9 M 594.1SS IS?.•

(:liT -.9445 CRS .9940 CST -.R797

LSA L_IO.9 NSA •93.4 SSA S.S
EL1 9115.1 ELI 180.• ALF ISS.•5
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH DATE OCT E 19?0 FLIGHT T|M( 142.00 ARRIVAL DATE FEB 21 1D71

HELIOCENTRIC CONIC

RL 149.74 LAL .DO

RP 108.11 LAP 2.31

RC 13§.8S7 GL -34.15

PLANETOC[NTRIC CONIC

C3 80.515 _I_L 4.529

LNCH AZNTH LNCM TIM(

4E.ST S 25 tl

137.43 12 15 39

4t.57 3 25 21

157.43 1t 15 39

42.57 S 25 21

137.45 It 15 38

DIFFERENTIAL CORRECTIONS

TDE-1.4727 TRA-I.0522 TCS-3.EQ51 BAU .9054

ROE .4147 RRA .0035 RC3 .4855 FAU .04188

FIDE -.7815 FRA -.1309 FC3-1.7589 BSP 12915

601[ 1.5E99 BRA 1.0322 0C3 3.3010 FSP -527

DISTAMCE 421.585

LOt. 8.39 VL 27.038 GAL -5.89 AZL 95.43 HCA 205.24 SNA 127.42 ECC .20215 IMC 5.4282 Vl 29.759
LOP 813.53 VP 37.599 GAP 7.76 AZP 85.09 TAL 204.58 TAP 49.82 RCA 101.68 APO 153.17 VE 35.054

GP 42.64 ZAL 120.14 ZAP 133.27 ETS 55.75 ZAE 119.39 ETE 150.69 ZAC 142.27 ETC 252.88 CLP-158.74

DLA -53.45 RAL 227.70 RAD 6567.8 VEL 11.912 PTH 2.12 VHP 7.081 DPA 23.11 RAP 245.24 ECC 1.3376

L-I TIM( INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIN( I_ C$T TIN INJ 2 LAT INJ 2 LONG

1888.95 34.39 38.36 107.20 133.81 3 53 30 1089.0 39.70 31.28

5595.98 34.40 249.95 107.21 133.80 13 45 35 4798.0 38.71 242.87

1688.94 34.39 38.36 107.20 133.81 3 53 30 1089.0 39.70 31.28

5595.98 34.40 249.95 107.21 133.80 13 45 35 4798.0 39.71 248.87

1888.96 34.39 38.56 107.20 133.81 3 53 30 1089.0 39.70 31.28

5395.98 34.40 249.95 107.21 133.80 13 45 35 4794.0 39.71 242.87

NIO-COURSE EXJ[CUTION ACCURACY ORS|T DETERM|NATION ACCURACY

8GT 4126.2 6DR 684.6 $G3 163.8 ST 1977.6 Sit 524.7 SS 607.7

RRT -.8134 _ -.9420 RTF .9159 CRT -.8430 CR8 .9987 CST -.9877

SG6 4182.6 R23 .3254 R13 -.9202 LSA 2123.5 MSA 214.4 SSA 8.2

$81 4164.2 SG2 392.7 THA 172.23 EL1 2039.2 EL2 166.4 ALF 185.83

LAUNCH DATE OCT 2 1970 FL%¢dAT TIN( 144.00 ARRIVAL DATE FEB 23 1971

HELIOCENTRIC CONIC

RL 149.74 LAL ;00
RP 108.15 LAP 2.17

RC 158.11_ Gt. -30.24

PLAN(TOCENTRI¢ CONIC

CS 17.947 _ 4.259

LNCH A2NTH LN(H TIME

48.83 3 55 57

133.57 12 21 24

44.83 3 53 57

133.$7 12 £1 24

48.85 3 35 57

133.37 12 81 84

DIFFERENTIAL CatlII[CTIONS
TOE-1.3434 TRA -.9507 TC3-3.8788 6AU .9397

RD( .SIHi4 RRA -.0054 RC3 .9248 FAU .04385

FDE -.7039 FRA -.0712 FC3-2.1033 BSP 13530
BO( 1.3925 BRA .9507 BC3 3.9122 FSP -579

DISTANCE 427.412
LOL 8.39 VL 28.979 GAL -5.56 AZL 94.56 HCA 208.42 SMA 127.02 ECC .20264 IN¢: 4.5804 Vl 29.758

LOP 218.74 VP 37.544 GAP 8.01 AZP 85.99 TAL 203.02 TAP 51.44 RCA 101.28 APO 152.77 V2 35.041
GP 38.77 ZAL 118.99 ZAP 1_.82 ITS 54.$8 ZAE 121.21 [TE 152.62 ZAC 138.89 ETC 254.71 CLP-159.28

OLA -30.21 RAL 232.28 RAID 8587.7 VEL 11.805 PTH 2.09 VHP 6.848 DPA 18.81 RAP 246.10 ECC 1.2957

L-I TIN( INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

1829.37 34.07 31.71 107.97 129.42 4 23 6 1029.4 38.90 24.19

5392.93 34.08 249.29 107.98 129.41 13 51 17 4792.9 58.91 241.78

llk1_9.37 34.07 31.71 107.97 129.42 4 23 6 1029.4 38.90 24.19

5592.93 34.08 249.29 107.98 129.41 13 51 17 4792.9 38.81 241.78
1829.37 34.07 31.71 107.97 129.42 4 23 6 1029.4 38.90 24.19

5392.93 34.08 249.29 107.98 129.41 13 51 17 4792.9 58.91 241.76

NID-CQURS[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
SGT 4259.1 8SIR 683.9 SG3 175.1 ST 1915.8 SR 495.5 SS 584.5

RRT -.U49 RRF -.9358 RTF .9143 CRT -.9487 CRS .8881 C$T -.9631

S_ 4309.9 RL_ .3110 R13 -.9179 LSA 2047.4 ASk 208.1 SSA 10.1

8G1 4293.7 SG2 373.3 THA 172.59 EL1 1972.8 EL2 154.9 ALF 168.15

LAUNCH DATE OCT E 1970 FLIGHT TIME 145.00 ARRIVAL DATE FEB 25 1971

HELIOCENTRIC CONIC

RL 149.74 LAL .DO

RP 108.19 LAP t.OE

RC 140.314 GL -28.$?

PLAN(TOCENTRIC CONIC

CS 11.1E8 V_HL 4.015

LNCH AZNTH LNCH TIN(

50.40 4 25 54

1E9.80 12 t8 2

50.40 4 25 54

129.80 It 28 2

50.40 4 23 54

128.80 12 29 2

DIFFERENTIAL CCRRECTION8

TDE-I.2115 TRA -.1483 TC5-4.4278 BAU .9917

ROE .$248 RRA -.0208 RC3 .5369 FAU .04407

FOE -.8088 FRA .OOU FC3-2.3858 88,0 13705

60( 1.2541 BItA .8494 0C3 4.4803 FSP -390

DISTANCE 433.251

LOt. 8.39 VL 25.920 GAL -5.24 AZL 93.68 HCA 211.61 $NA 125.64 ECC .20325 I_ 5.8550 Vl 29.751

LOP 819.94 VP 57.489 GAP 8.24 AZP 60.72 TAL 201.44 TAP 53.05 RCA 10D.90 APO 152.38 V2 SS.OE8

GP 35.43 ZAL 119.20 ZAP 138.95 [T$ 53.79 ZA( 122.62 ETE 154.49 ZAC 155.97 ETC 251.14 CLP-159.97

DLA -47.88 RAL 236.59 RAD $567.6 V(L 11.727 PTM 2.07 VHP 6.705 DPA 15.05 RAP 247.17 [CC 1.2654

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH lNJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

1573.71 33.39 25.57 109.10 125.67 4 52 8 973.7 37.78 17.74

5398.79 33.40 249.24 109.11 125.68 13 58 0 4798.8 37.79 241.43

1573.72 33.39 25.57 109.10 125.67 4 52 8 973.7 37.78 17.71

5388.78 33.40 249.24 109.11 125.68 13 51 O 4798.8 37.79 241.45

1573.72 33.39 25.57 109.10 123.67 4 52 8 973.7 37.78 17.74

5398.79 33.40 249.24 109.11 125.68 13 56 O 4798.8 37.79 241.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

SGT 4336.2 SGIt 834.5 SG3 180.5 ST 1812.0 SR 463.8 88 504.3

RRT -.8202 RRF -.9221 RTF .9090 CRT -.9483 CRS .9980 CST -.9542

Sf,a 4382.4 R23 .2995 R13 -.9121 LSA 1926.8 NSA 199.6 8SA 12.5

881 4367.5 $82 390.4 THA 173.11 EL1 1864.7 (LZ 1145.8 ALF 188.30

LAUNCH DATE OCT t 1970 FLIr_AT TIN( 148.00 ARRIVAL DATE FEB 27 1971

HELIOCENTRIC CONIC DISTANCE 439.079

RL 149.74 LAL .00 LOL 9.39 VL L_.881 GAL -4.90 AZL 93.27 NCA 214.80 SMA

RP 108.23 LAP 1.85 LOP 225.14 vP 37.434 GAP 8.46 AZP 87.32 TAL 199.85 TAP

tic 148.352 GL -£3.39 GP $2.55 ZAL 117.89 ZAP 142.74 ETS 53.06 ZAE 123.71ETE
PLAN[TOC2NTRIC CONIC

C$ 14.780 Vt41L 3.842 OLA -44.40 RAL 240.79 RAD 6567.6 VI[L tl.668 PTH 2.05 VHP

LNCH AZMTH LNCH TIN( L-I T|NE |NJ LAT INJ _ INJ RT ASC INJ AZMTH
53.87 4 55 42 1320.28 32.46 19.82 110.60 122.45

128.05 12 if9 40 5412.32 32.48 249.78 110.61 122.44

53.87 4 56 42 1520.£6 32.48 19.82 110.e0 122.45

128.03 12 t9 40 5412.52 32.48 249.76 110.61 122.44

53.97 4 35 42 1520.28 32.41 19.8_ 110.60 122.45

121.03 12 21 40 1412.52 32.48 249.78 110.91 122.44

DIFFERENTIAL CalR[CTICN8 MID-COURSE EXECUTION ACCURACY

8ST 4427,0 I_R 409.8 SG3 184.8

RRT *.8148 RRF *.9053 RTF .9063

4468.8 R23 .£797 fl13 -.9088

SG1 4455.0 SG2 351.3 TMA 173.56

TD(-1.0t144 TRA -.7414 TC3-4.9S97 BAU .9845

RID( .2947 NRA -.0350 RE3 .5429 FAU .04407

F'DE -.31H FRA .0785 FCS-2.SNI Blke 13993

BOE 1.1534 BRA .7421 BC3 4.9863 FSP -603

12tS.28 ECC .20399 IN¢: 3.2670 Vl 29.758

54.83 RCA 100.50 APO 152.02 V2 35.014

158.25 ZAC 133.43 ETC 257.32 CLP-160.75

6.624 DPA 11.74 RAP 248.43 ECC 1.2429

INJ TIN( PO CST TIN INJ Z LAT INJ 2 LONG

5 21 3 920.3 36.48 11.84

13 59 53 4812.3 35.49 241.78

3 21 3 920.3 38.48 11.84

13 59 33 4812.3 38.49 241.78

5 21 3 920,3 38.48 11.84

13 59 53 4812.3 38.49 241.78

CRBIT DETERNINATION ACCURACY
ST 1701.2 SR 440.1 SS 44S.0

CRT -.9470 CR$ .9987 CST -.9425

LSA 1802.5 NSA 193.3 SSA 15.3

EL1 1751.6 EL2 137.3 ALF 116.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH DATE OCT 2 1970 FLIGHT TIME 1SO.DO ARRIVAL DATE

HELIOCENTRIC CONIC DISTANCE 444.894

RL 149.74 LAL .00 LOt. 8.59 VL 26.803 GAL -4.55 AZL 92.77 HCA 217.99 •HA 125.88 ECC .Z0487 INC 2.7999

RP 104.27 LAP 1.70 LOP E29.34 VP 37.380 GAP 8.89 AZP 87.•E TAL 198.24 TAP SG.Z3 RCA 100.10 APO 151.87

RC 144.730 GL -20.$7 GP 50.02 ZAL 119.11 ZAP 145.23 ETS 58.48 ZAE 124.56 ET( 157.89 ZAC 131.24 ET( 258.$£
PLAN[TOCENTR i ¢ CONIC

C3 15.723 VHL 3.705 DLA -42.12 RAL 244.90 RAD 9567.5 V[L 11.624 PTH 2.04 VHP 6.589 DPA 8.93 RAP 249.94

LNCH AZHTH LNCH TIME L-| TIN( INJ LAT INJ LONG [NJ RT AS(: INJ AZNTH INJ TIN( PO C$T TIN INJ Z LAT

57.41 S 85 $4 1467.2• 31.39 14.32 112.44 119.67 5 50 21 667.3 35.07

1£E.59 18 32 17 5453.18 31.40 250.87 112.45 119.66 14 2 SO 4853.2 39.08

S7.41 S 85 _1 1467.ES $1.3D 14.$E 112.44 119.67 5 50 81 867.3 $5.07

12E.59 1E 3Z 17 5433.10 31.40 250.87 112.45 119.88 14 2 5D 4833.Z 35.08

97.41 S 25 $4 1487.Ei 31.39 14.38 112.44 119.87 5 50 21 887.3 35.07

1£2.59 18 58, 17 5433.18 51.40 •SO.8? 112.45 119.66 14 2 50 4833.2 39.08

DIFFERI[NTIAL CORItI[CTION8 NID-COURIME EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

-.9912 TRA -.8301 TC3-S.4SS9 9AU 1.0059 SGT 4515.8 869 588.8 $I;3 187.2 ST 1578.7 M 421.8 88 399.0

RD[ .9719 IliA -.0441 9C5 .5417 FAU .045S6 RRT -.2060 RRF -.8830 RTF .9042 CRT -.94N CRS .995§ CST -.9250

FDE -.4349 FRA .1488 FCS-E.?4T7 B•P 148_88 SC_ 4554.0 923 .2865 1113 -.9063 LSA 1Q88.9 _ 187.4 SSA 18.7

BOE 1.0L_1 BRA .8524 BC5 5.4827 FSP -811 SI;l 4540.8 IWeZ 348.5 THA 175.97 EL1 1629.0 EL• 129.4 ALF 185.89

LAUNCH DATE OCT 2 19?0

NAR I 1971

Vl 29.759

V2 35.001

CLP-141.57

ECC 1.2859

INJ 2 LONG

8.24

242.79

6.24

242.78

4.24

242.79

FLIGHT TIME 1§2.00 ARRIVAL DATE MAR 3 1971

HELIOCENTRIC CONIC DISTANCE 4SO.61HS

RL 149.74 LAL .00 LOt. 8.39 VL L_.745 GAL -4.Z0 AZL 92.33 HCA 221.17 St4A 125.52 ECC ._0588 INC 2.3334 Vl 29.758

RP 108.31 LAP 1.54 LOP 229.54 VP 37.32? GAP 8._ AZP 98.24 TAL 196.62 TAP 57.79 RCA 99.87 APO 151._Hi V2 34.889

RC 149.9H k -17.58 GP 27.83 ZAL 113.95 ZAP 147.46 [TS 52.04 ZA[ 125.23 ETE 159.32 ZAC 129.53 ETC 259.21 CLP-l_.42
PLANETOCENTRIC CONIC

C3 12.934 VHt. 3.596 DLA -39.80 RAL 248.97 RAD 9587.5 V[L 11.590 PTH 2.03 VHP 8.588 DPA 8.24 RAP 851.38 ECC 1.2128

LNCH AZMTH LNCH TIRE L-1 T|ME |NJ LAT |NJ LGNG INJ RT A$C ZNJ AZMTH |NJ TIRE PO CST TIR INJ 2 LAT |NJ 2 LONG

• D.Y8 5 58 $9 1413.10 5(3.21 8.9t 114.61 117.25 9 20 32 813.1 33.80 .79

119._2 It 33 40 $481.83 N._ 2SE.S? 114.92 117.23 14 4 41 4881.6 33.81 244.44

• 0.T8 5 58 $9 1413.10 30.81 8.98 114.81 117.25 8 20 32 815.1 33.80 .79

119.22 12 33 40 $481.83 30.22 252.$7 114.82 117.23 14 4 41 4881.8 33.81 244.44

eG.?8 5 59 89 1413.10 30.21 8.9_ 114.61 117.25 6 ZO 32 813.1 55.80 .78

119.22 12 38d0 5481.83 30.22 252.5? 114._ 117.23 14 4 41 4861.6 33.81 P_14.44

DI_NTIAL. C,OmI_CTIN NID-C(XJIR6E EXECUTION ACCURACY ORBIT DETI[RNINATION ACCURACY

1DE -.1_07 TRA -.5140 TC3-5.8131 BAD 1.0L_7 •GT 4M35.7 S_Gt 571.5 S_3 188.3 ST 1444.8 SR 407.8 88 332.2

ROE .2549 RRA -.O_kl4 9C3 .9387 FALl .042_ RRT -.7949 RRF -.M21 NTF .D031 CRT -.9318 CRS .9857 C$T -.8977

IrDl[ -*$543 FRA .2183 FC3-I.RS94 BSP 14591 _ 4139.1 R23 .2311 R13 -.9048 LSA 1528.5 liSA 181.5 $SA 23.0

BOE .81tHI 9RA .5189 8C3 5.9374 FSP -819 8GI 4128.2 582 345.1 THA 174.33 ELI 1496.5 ELI 121.0 ALF 164.87

LAUNCH DATE OCT 2 1970

HELIOCENTRIC CONIC

RL 149.74 LAL .OO

RP 108.$$ LAP 1.56

RC 149.057 GL -14.97

PLAMETOCENTR1¢ CONlC

C3 12.359 VHL 5.513

LNCN AZNTH LNCH TIN(

M.19 9 89 31

115.•4 12 53 _2

64.19 E t9 31

115.84 18 53 L_

64.19 • 29 31

115.84 12 33

FLIGHT TIM( 154.D0 ARRIVAL DATE MAR S 1971

DISTANCE 459.405

LOt. 8.59 VL 26.688 GAL -5.83 AZL 91.•5 NCA 224.39 3RA 125.15 ECC .ZOTO4 INC 1.•599 Vl 2•.T59

LOP 852.75 VP 57.273 GAP •.15 AZP 88.80 TAL 194.99 TAP 5•.55 RCA 99,84 APO 151.0T VE 34.975

GP 25.92 ZAL 111.46 ZAP 149.48 ET$ 51.74 ZAE 185.75 [TE 160.95 ZAC 127.97 ETC EGO.DE CLP-|93.E8

DLA -37.59 RAL 255.01 RAD 6567.5 V(L 11.514 PTH 2.02 VHP 6.812 DPA 3.95 RAP 293.05 ECC 1.2031

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ E LONG

1555.84 E8.•S 3.45 117.06 115.11 9 5Z ? 755.8 32.08 $55.52

5491.74 28.98 254.94 117.07 115.09 14 5 1 4•98.7 32.09 249.00

1355.84 28.95 5.45 117.09 115.11 • 52 7 755.• 32.08 555.52

5498.74 28.9(, 254.94 117.07 115.09 14 5 1 4899.? $Z.09 24•.80

1555.84 28.•5 3.45 117.04 115.11 8 52 7 755.8 32.08 355.32

5498.74 28.H 254.94 117.07 113.09 14 5 1 4898.7 32.0• 248.80

DIFFERENTIAL CORRECTIONS

TD( -.7777 TRA -.3997 TC$-8.$197 BAU 1.04•1

ROE .9419 RRA -.0445 RC3 .5260 FAD .04159

FDI[ -.E?II FRA .2016 FC3-2.91T9 BSP 1486?

BO( .8144 •RA .5950 6¢3 •.$417 FSP -616

LAUNCH DATE OCT 2 1970

HELIOCENTRIC CONIC

RL 149.74 LAL .00

RP 108.59 LAP 1.19

RC 151.t05 GL -12.5E

PLAN[TOCENTRIC CONIC

C5 11.904 VHL 5.450

LNCH AZNTH LNCH TIME

47.•7 7 4 L_

112.35 12 30 42

97.87 7 4 20

112.33 12 30 42

• 7.47 7 4 ZO

NID-COUR6( EXECUTION ACCURACY

S4;T 4688.6 MA_ 557.6 $4;3 188.2

RRT -.7810 RRF -.6389 RTF .9024 CRT -.•5•2 CRS

SC_ 4719.• P_r5 .2054 R13 -.9059 LSA 1374.5 R8A

SGI 4TOD.D $82 $46.7 THA 174.66 ELI 1552.6 ELI

FLIGHT TIME 156.00 ARRIVAL

DISTANCE 462.259

LOL 0.39 VL 29.631GAL -5.4§ AZL 91.61HCA 227.55 SHA 124.80 ECC .L_)836 INC 1.6123

LOP 235.92 VP 37.L_1 GAP 9.38 AZP 58.91TAL 1D3.34 TAP 60.89 RCA 98.80 APO 150.90

GP 24.93 ZAL 106.70 ZAP 151.30 (TS 51.59 ZAE 126.16 ETE 181.80 ZAC 126.22 ETC 260.7•

DLA -55.48 RAL 257.04 fiN) 6567.5 VI[L 11.545 PTH 2.02 VHP 6.697 DPA 1.90 RAP 254.81

L-I TIM( INJ LAT INJ _ 1NJ RT A$C INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT

1L_2.80 27.•5 357.7D 119.77 115.21 7 25 55 69_8 30.52

5546.62 27.64 256.12 119.78 113.19 14 5 9 4946.6 30.52

1L_1_.80 27.•5 357.713 119.77 115.21 7 25 53 692.8 30.52

5548.92 27.64 258.12 119.78 113.19 14 3 • 4948.6 30.52

lJ_J_.80 27.65 357.713 119.77 113.21 7 25 53 69£.8 30.52

112.35 12 30 42 554•.62 27.64

DIFFLrR[NTIAL _CTl(_q8

-.•TSO TRA -.2989 TC3-8.6707 8AU 1.0948

RIDE .2321 NItA -.0745 RC3 .5171 FAU .04027

IrDE -.L_D¢I4_ FRA .$43• FC3-2.•t_98 BDP 15144

BOE .7137 BRA .ECH)O 8C5 1.•_O7 F•P -613

258.12 119.78 113.19 14 5 9

ORBIT DETERNINATION ACCURACY

ST 1299.0 SiR 3_.7 88 279.8

.9605 CST -.9524

175.5 SSA 28.4

111.4 ALF 195.90

MIO-_ EXECUTION ACCURACY

_T 47_9.7 8GR 548.7 SG3 167.2

RRT -.765_ RRF -.OLD3 RTF ._O23

SGB 479D.0 RL_J .1903 913 -.9035

S_1 4765.2 SG2 550.6 THA 174.96

DATE MAR 7 1971

Vl 29.759

V2 34.942

CLP-1M.14

ECC 1.1959

INJ 2 LONG

549.58

249.99

349.56

_49.99

349.56

4949.6 30.52 249.99

ORBIT DETERMINATION ACCURACY

ST 1140.4 SIR 386.2 S• 234.0

CRT -.9828 CR$ .9017 CST -.7751

LSA 1214.6 NSA 1•9.5 SSA 35.5

EL1 1200.5 EL2 99.7 ALF 161.78

1949



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCt_ OAT• OCT 2 ISTD

RLIOC•NTRI( ¢C_!C

RL 149.T4 LAL .00

RP 108.43 LAP 1.01

Re 153.$45 GL -SO.El

PLAM[TOC•NTN i C CECAl C

C$ 11.108 _L 3.407

LNCH AZHTH LNCH T|N(
T1.44 T 4• 41

108.56 tt 14 14

71.44 7 48 41

101.51 1• 24 24
110.00 11 31 $5

110.00 15 •TIm

FLIGHT TIN( 158.00 ARRIVAL DATE MAR S 1971

DISTANC• 468.019

LQL 8.39 YL EI.$7S GAL -$.0t AZL 91,31 HCA 230.73 844k

LOP l$9.11VP 3T.116 GAP 9.SE AZP 89.17 TAL 191.11 TAP

GP 88.75 ZAL 105.71 ZAP 15•.96 •T$ 51.59 ZAE 1•1.50 •TE

lZ4.45 •CC .20983 IN(: 1.SO|l V| Zl.l|l

6£.41 RCA 98.33 APO 150.$l VE 34.949

11E.84 ZAC 1E4.g3 ETC ZSI.S1 CLP-164.99

OLA -33.46 RAL 281.05 RAO 8587.4 VEL 11.532 PTH 2.01 VHP

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN(

1£15.71 26.£4 351.34 122.72 111.49 8 3 1

$609.12 12.•1 212.38 122.72 111.48 13 57 53

1219.71 H.24 351.34 1L_.72 111,49 8 3 1

SEW9.1t 2Q.EI EI2.38 lEE.T2 111.48 13 ST 53

STil. S; tt.12 271.17 IL_D.TO 116.75 13 14 43

$41S.54 50.53 249.06 124.38 106.18 14 57 37

6.T20 DPA .07 RAP 256.67 •CC 1.1510

PO CST TIN INJ 2 LAT INJ • LONG
819,7 26.92 546,£$

5006.Z 26.93 •54.£6

619.7 28.92 343.86

5009.2 26.93 254.88

5146.6 85.53 865.47

4616.5 58.44 840.37

OlFF'•R•NTIAL CGmU[CTICN8 MI0-COURK EXECUT|_q ACCURACY ORB|T D•T•RMINATION ACCURACY

TOE -.•TO• TItA -.119T TCS-6.iSID BALI 1.0926 8ST 4845,3 |DR 536.4 865 185.4 ST 972.6 SR 381.5 66 199.1

RIDE .8•47 RIIA -.D046 RC3 .S041FAU .D31N_ RNT -.747D W -.76_ RTF .9016 CRT -.9711 CNS °7760 CIT -.&4ST

FOE -.139• FRA .4019 FCS-2.IDSS D_P 15413 SG8 4873.2 R25 .1668 R15 -.9036 LSA 1049.9 NSA 164.£ 88A 44.9

• 0( .$13• BRA 4446 BC3 6.97D2 FSP -(H)9 SG1 466D.1SG2 556.2 THA 175.22 •L1 1041.3 •L• 85.0 ALF 156.00

LAUNCH OAT• OCT • 1970 FLIGHT TINS 160.1)0 ARRIVAL OAT• MAR 11 16T1

HELIOCENTII;¢ C(_[C DISTANCE 475.7(k?.

RL 149.74 LAL .00 LOt. 8.3D VL L_.S19 GAL -l.l_ AZL 91.03 HCA 133.91 GHA 17.4.10 (CC .21148 INC 1.0256
RP 101.47 LAP .83 L_P 14£.30 VP 37.117 GAP 9.89 AZP 89.40 TAL 190.01 TAP 63.93 RCA 87.68 APO 150.55

Vl L_).TS8
V• 34.957

RC 18S.41_) GL -9.04 GP 11.44 ZAL 10•,§5 ZAP 154.49 ST| 51.74 ZN[ 126.7T ETE 163.76 ZAC 123.79 [TC 261.22 CLP-ISS.84
PLAN•TOC•NTNIC C(_41C

C3 11.438 _L 3._ DLA -$1.43 RAL L_J5.OS RAD 6397.4 V[L 11.525 PTH 2.01 VHP 6.TIT DPA -1.56 NAP •56.68 ECC 1.1898

AZNTH LNCH TIN• t-| T|N[ |NJ LAT |NJ _ INJ NT ASC |NJ AZllTH INJ T|N[ PO CST T|N |NJ I LAT INJ 8 L(_tG

75.7l • IT 5 1121.12 14.81 345.74 1£5.87 109.94 8 45 53 526.1 •7.30 335.49

104.84 11 11 5£ 54_4.44 _A.83 2M.31 123.97 1DS.it 13 46 47 S094.6 17.31 160.IS

TS.T• 8 17 S 1118.12 14.61 345.T4 125.87 109.94 S 45 53 526.1 17.50 555.49

IO4.24 1£ 11 3• $4W4.93 td.65 268.31 125.97 109.9• 15 46 47 5094.6 27.31 200.11

110.00 11 3 53 911.33 17.20 301.29 1_.07 120.01 11 16 6 11.3 21.09 265.10

110.00 14 _t 14 3236.40 32.95 237.40 ll8.52 _._J 15 §9 53 4658.4 33.95 2£8.$0

O|FFI[/WJ_T1/d. CONN[CT|GN8 NID-COURS[ (X[CUT|ON ACCURACY ORBIT DETERNINAT|ON ACCURACY
TD[ -.4114 _ ,Oe_l TCS-T.|754 BAU 1.01F95 8GT 4915.9 8_R $51.9 _3 165.1 ST T96,6 SR 375.9 $S 180,T

RD( .2193 RRA -.Oleo RC3 .4190 FAU .037E4 RRT -.T•91 RIIF -.T549 RTF .9652 CRT -.9793 CRS .5S12 CST -.4619

FOE -.OTS• FRA .45_ FCS-E.SLq_4 Blip 15445 SG8 4944.3 R25 .1356 R15 -.9040 LSA 884.3 NSA 1ST.? SSA 56.5

BO_ .312T MA .0947 9C3 T.1901 FSP -_0_ $61 4931,0 SG2 3_.6 THA 175.46 ELI 879.9 •LI 69,D ALF 155.09

LAUNCH DATE OCT ! 13TO FLIGHT TIN[ 16•.DO ARRIVAL DATE MAR 13 1971

H_L|OCENTNIC CONIC

RL 141.T4 LAL .OO

RP 108.51 LAP ._4

RC 157.587 GL -SoO_

PLA_TOC•NTNIC CON|C

CS 11.389 VHL 3.575

LNCH AZNTH LNCH T|N[

81.4• • S5 19

96.58 11 45 IT

100.OO 11 14

100.00 1• SS $4

110.00 IO 30 27

110.DO 15 19 18

0ISTANCE 479.489

LOL 6.$9 VL E6.414 GAL -E.24 AZL 30.77 NCA 237.03 6NA 1ES.T6 (CC .E1531 INC .Till Vl |6.lSt

LOP t45,41 VP 37.066 GAP 10.10 AZP 89.56 TAL 111.55 TAP i5.45 RCA 97.56 APO |50.16 V£ $4.989

GP SO.El ZAL 96.E0 ZAP 155.69 ST5 5E,04 ZAE lET.GO ST[ 164.11 ZAC 1••.TO [TC 16E.90 CLP-SSS.S7

OLA -19.47 RAL t66.0! RAO 6567.4 V[L 11.525 PTH 2.01 VHP

L-| TIN• INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN•

992.46 13.34 355.04 129.20 108.18 9 41 51

5888.44 13.35 177.75 ILk.tO 108.50 13 22 25
839.37 20.45 $0_.01 188.05 11E.31 11 25 2

51_J.SQ E6.33 211.00 1_0.16 104.68 14 15 11

714.72 |3.12 3OI.07 1_4.41 121.1t |1 2 21
5164.21 33.8i 129.40 131,69 95.05 16 45 13

OIFFLrltENTIAL CCitltECTIQNS

TO( -.$413 TRA .1097 TC3-7.2676 BAU 1.1134

RD[ .1141 mtA -.tOld RC3 .4197 FAU .033§1

FOE -.0151 FRA .|IM FCS-E.9_I BEP 1581•

BO[ .4092 MA .2140 BC3 7.3127 FSP -569

LAUNCH DATE OCT t 1970

HELIOCENTRIC CONIC

I_ 1411.74 LAb .00

Ire 139.111 CA. -4.1E

PbANETOC[NTN I¢ CONIC

C3 11.499 VtA_ 3._8|

LNCH AZNTH LNCH TIN•

9O.O0 • 32 42

90.00 11 49 10

100.00 10 32 58
100.00 13 91 35

110.00 10 41 34

110.00 15 $• 19

MID-COURSE EX[CUTICN ACCURACY

8GT 49?4.0 _ S15.9 SG5 176.9
RRT -.7068 W -.1_59 RTF .9030

SGB 5001,7 fl23 .1174 R13 -.9036

$91 4996.0 8St 31'0.3 THA 175.69

FLIGHT TIN• 164.00

DI8TANCE 485.196

_QL 8.39 VL _J.4O1 GAL -1.8_ AZt 90.55 NCA i40._7 MIA

L_ £48.1t VP 57.016 GAP 10.55 AZP 09.74 TAL 166.65 TAP

GP 19.24 ZAL 96,77 ZAP 157.19 ET5 52.49 ZA[ 127.19 ET[

6.88T SPA -3.D2 RAP 260.S! •(C 1.18T4

PO CST TIN INJ E LAT INJ E LONG

562.5 85.69 _£9.04

SEES.4 •|.iS tel.T|

39.4 _S.EI •IS.S?

50|S.S •0.09 •57.44

1|4.7 17.71 301.34

4§54.E 54.18 •10.1T

ORBIT D•T•RNZNAT|ON ACCURACY

ST 619.1 SR 370.1 iS 183.$

CRT -.9760 CRS ._410 CST -.£868

LSA 719.9 NSA 176.4 $8A 14.6

ELI 718.0 EL2 68.S ALF 149.41

DIFT[NENTIAL C_mECTiON8

TOE -.2_O_ TRA .3_0_ TCS-7.SSOd BAU 1.1tT6

ND_ .2180 lIA -.11TT RC3 .4S02 FAU .03382
F_ .0449 FRA .5_4 FC3-2.3356 BSP 16004

BO[ .51_4 MA .Sl|S| BC3 7.344• FSP -576

ARRIVAL DATE NAR 15 1971

123.43 ECC .£1534 INC .5_61 Vl L_.TS6

M._ RCA 9t.65 APO 130.01 VE 34.913

165.35 ZAC 121.86 •TC £•3.58 CLP-1ST.|O

DLA -27.54 RAL •71.63 RAID 6397.4 VI[L 11.526 PTH 2.01VHP 9.968 DPA -4.33 RAP _£.71 [CC 1.1885

L-I TIN( |NJ LAT INJ LONG INJ RT ASC |NJ AZNTH ZNJ TIN• PO CST T|N INJ 2 LAT INJ • LONG

• 97._J 19.01 529.35 |31.13 1t2.25 lO 9 39 357.4 L_.ST 3_0.44

$84_.01 25.79 261.23 133.62 102.13 15 16 39 32E_.O 17.•O 27£.05

ll_7.15 15.17 317.47 1_2.90 116.07 10 46 45 St7.2 18.55 310.$1

3471.37 _J.85 15£.81 1_,44 98,19 15 L_ 47 4071.4 29.68 2_.11

• 00._2 10.32 312.75 117.££ 122.71 10 54 54 L_)O.• 14.76 30_.•1

SOT1.1| 34.16 222.94 134.95 91.22 17 24 0 4471.1 33.66 213.T0

ORBIT D[TERtIINATION ACCURACY

ST 463.9 M 365.3 $S •04.5

CRT -.6154 CRS -.0367 CST -.IT66
LSA 579.7 NSA 225.5 66A 67.9

£L1 5T8.6 EL2 11T.9 ALF 148.36

NID-COUR_ EXECUTION ACCURACY

SGT S03S,S 8GR 521.7 363 176.7

R_T -.6877 RRF -._44 RTF .9036

_8 |062.5 RL_ .1064 R15 -.6043

SG1 5048,4 3GE 5?7.8 THA 175.90



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH •AT• OCT 2 191'• FLIGHT TIN( 166.00

HELIOCENTRIC CONIC O|STANCE 410.814

RL 14R.?4 LAL .00 LOt. •.$• VL 20.351 GAL -1.3T AZL 90.30 HCA 245.41 GHA

lip 100.59 LAP .27 LOi I •55.84 VP _i.IHIO GAP 10.11 AZP 89.81 TAL 104.91 TAP

RC 191.784 GL -•.34 GP 10.31 ZAL 98.90 ZAP 150.39 ET$ 53.10 ZAE 1E7.35 ETE
PLAHETOC•NTRi C CONIC

C3 11.049 VHL 3.419 OLA -•$.14 RAL EYi. Ti RAO 0§R7.4 V[L 11.§34 PTH E.01 VHP
LNCH AZMTH UICH TIHE L-! TINE INJ L&T

90.00 t 18 31 1111.17 13.37

90.00 19 $4 • 5?03.87 •T.SR

SOD.O• 10 14 19 145.45 11.58

IOO.OO 14 40 SO S$Sl.I1 n.0S

110.OO 10 31 lY •TT.OI T.II

110.OO 16 3S 31 $000.91 _4.13

O IFTEIt•NT I AL C_NII[CTIGNO

10[ -.11t4 TRA .S0_$ TC3-Y.310$ BAU 1.1581

aO( .•$31 _IA -.Sill RC$ .4310 FAU .0517S

.0643 f'RA .1070 FC3-1.4_HIO _ 11179

DO( .liM IliA .SIR1 K3 7.4035 F_P -SH

LAUNCH DATE OCT R 1970

H[L I(_J[NTll 1C C_NIC

RL 149.74 LAL .00

lip 1OI.01 LAP .O8

RC 113.111 GL -.t9
PL_TOCENTR I C CCNIC

C$ 11.141 _ 3.410

INCH AZm iNCH TIHE
90.00 9 1 15

• 0.00 15 41 3•

1DO.DO 10 3 ID

1DO.DO IS !I lO

110.00 10 53 I•

110.00 17 • 40

DI FFERINT l AL CalJlECTIGN8

.OIlO lrltA .7001 TC3-7.•339 _ 1.1970

mE .lID1 mlA -.1411 NO3 .4070 FAU .OSOR?

rDE .1431 FRA .1440 FC$-£.£150 DIP 10101

ll_ -9111 IlIA .7143 K3 T.2430 FIk e -514

ARRIVAL DATE NAR 17 l•Yl

IE3.11 ECC .91759 INC .3919 Vl L_I.?SR

Ee.40 RCA IHI.3£ AIIO lil.ll V| N.101

lll.0l ZAC 1E1.03 ETC L_4.93 CLP-IOO.3•

7.100 DPA -5.40 RAP 914.83 •CC 1.1916

INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CRT TIN INJ • LAT INJ •

338.57 133.S9 115.10 i 3T 17 5E0.• 1l.ll 331.44

Ell.71 13T,IO H.I3 14 tl 10 5103.9 HI.l• II1.11

3•4.31 158,14 117.7R IO $0 15 _45,5 15.15 317.44

944.1_ 131.1t 93.93 10 1O • 4759.0 _l.10 935.1_

311.IT |30.33 193.49 10 50 54 tTT.1 lt.Ol 310.40

317.45 1M.tl 87.97 17 50 5• 4400.9 33.4? L_I.£y

NID-COURIt EECUTION ACCURACY ORBIT CET[II_NATION ACCURACY

SET 5133.9 _ 311.9 SG3 174.1 IT 380.3 WI $13.1 IS I_Y.R

RRT -.OYL_I RRF -.0770 RTF .9017 CRT -.TOn CRI -.1914 CIT -.SOIl

SCAB 51|0.41_3 .0_113 -.9101 LRA 403.3148A 11_.4 IRA RI.0

SG$ 5140.0 SG! 3t5.0 THA 170.O1 ELI 410.? r_J_ 104.5 ALF 13Y.30

FLIGHT TIN• 11t.00 ARRIVAL DATE NAR 19 1971

DISTANCE 490.557

LOL R.39 VL Zli._DZ GAL -.91 AZL 90.09 HCA 940.01 •IRA lS_.79 ECC .J_q)04 INC .0694
LOP 153.01 VP 31.018 GAP 10.87 AZP 89.91 TAL 103.94 TAP 19.07 RCA IS.77 APO 149.10

GP 17.47 ZAL 18.79 ZAP 151.51 ET3 53.87 ZA[ 197.49 [11[ 111.31 ZAC llO.tY •TC _4.1_

Vl _•.Y$l

V£ 34.890

CLP-lo1.1R

NID-COURIE EXECUTION ACCURACY

lit 55|•.5 Ill |11.! SG3 169.7
lilT -.t478 _ -.1411 RTF .907•

8_1 5114.5 RI_ .0724 t13 -.IO75

lil 51l•.4 IG_ 39_.• ?HA 170.•7

DLA -13. 78 RAIL. _.JIDST. RAID DR•?.5 VEL 11.547 PTH •.O1 VI4P 7. J_3 DPA "-4. 33 RAP _07. 04 [CC 1.1111

L-I TIN• INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN• PG CDT TIN XNJ • LAT INJ • lONG

1143.3t 9.18 _4S.41 1_1.59 110.07 • 11 51 143.4 13.38 331.41

3SLY.31 11.1i 1.00 141.95 ••.81 15 14 14 41_T.3 oR.l• 133.33

1041.83 8.37 3911.07 155.77 119.10 10 _O 43 449.8 1£.15 $1_.11

S£T5.18 I_.R9 •31.tO 141.70 IO.Sl 19 50 3 41173.3 !1.95 119.40

IM_._I 4,N 3_O.1_ 133.1MI lt3.81 10 49 • 34t.l 1.3l 314.33

4140.01 33.•I •1•._ 141.13 95.19 ll 31 0 4340.1 3_.84 •03.•4

ORBIT DI[TERIRINATION ACCURACY

ST 409.3 8R 318.t 18 ITl.•

CRT -.1103 C_0 -.3S77 CIT -.1_40

LSA 474.7 NSA 377,• _ 31.•
EL1 439.? EL1 _49.4 ALF |53.09

LAUNCH •ATE OCT • 1979

HELIOCENTRIC C_41C

RL 149.?4 LAL ,00

RP 104.95 LAP -.11
RC IRS.R31 RL .14

PLAHETOC[NTRIC CONIC

C3 11.37? VI4L 3.§1•

LN_N AZMTH LN(H TIN(

IO.OO • SO 18

• O.OO IA tt 57

1DO.DO • S• S

100.00 15 $4 51

110.00 lO 31 11

110.00 1T 3R _13

FLIGHT TIN( 170.00

DISTANCE 509.•05

LOL 8.39 VL •i.E4l GAL -.44 AZL l|.ll NCA •ll.IO ilia

LOP 158.19 VP 31.870 GAP 11.14 AZP SO.04 TAL 181.53 TAP

GP 16.7_ ZAL 85.10 ZAP 1R0.5§ •T3 §4.03 ZAE IE7.0| ETE

ARRIVAL DATE MAR |1 Jill

199.47 ECC .•lETS INC .111R V| l•.?5i

71.33 RCA •5.1R APO 14R.Y$ V£ 34.R80"

137.13 ZAC 11•.ST [TC tRi. Sl CLP-III.•|

DLA -El.R• RAL E84.EO RAD 9507.5 V•L 11.599 PTH E.O• VHP

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[

1541.85 •.RE 351.03 139.87 11T.55 J It 40

5514.0T ••.3l 153.10 145.31 l•.75 15 53 51

1189.53 S.SO 334.1'0 1311.15 119.45 10 14 54

3801._0 _3.l• E3t.•? 145.ET •T.78 17 •5 33

1017.13 8.30 3£4.t3 13?.tO lt4.11 10 48 55

4880.77 33.50 •Ol.lO 144.11 8t.TT 19 0 50

DIFFERENTIAL CCII_CTIONI NID-COURIME EXECUTION ACCURACY

10( .1141 111A .ill3 TC3-T.04•S BAU 1.1113 liT 5L_I.18GII 313.7 li3 195.7

leD( .•119 RRA -.153t RC3 .5084 FAU .09114 RRT -.0195N10 r -.14ml RTF .9014

FDE .IRIS F'RA .T197 FC3-t.0171B_P 11141 _G_ 5t51.i_ .OIlt 113 -.•0t7

DO( .ISi3 BRA .9044 BC3 7.O§lt FSP -559 lil 5tlD,SICA_ _11.0 THA 170.44

LAUNCH •AT• OCT I 1970 FLIGHT TIN[ 179.00

HELIOCENTRIC C_NIC DISTANCE SOY.Ill

I_ 14R.74 LAL .OO L_. 8.3• VL L_.liT GAL ,0| AZL _.1_ HCA •St.JT SI4A

RP loo.ll LAP -.19 LOP 101._1VP 34J.1_3 GAP 11.43 AZP 90.09 TAL 179.81 TAP
RC I•7.OO3 GL 1.•3 K4P 19.04 ZAL 81.07 ZAP 101.53 ET• 55.94 ZN£ lt?.?t (TE

_LA_TOCENTRIC CONIC

C3 1R.944 VtRL 3.SINI DLA -&q).10 RAL •IT.iS RADIS•?.S V[L 11.590 PTH 8.03 VHP

LNCH AZI41rH i..NCH TIN( L-I TIN• INJ LAT INJ LONG |NJ RT ARC INJ AZIRTH INJ TIN•

gO.OO 8 4• 58 1430.11 4.01 3_.OO 145.37 IID.OS • • 4•

90.00 14 57 31 5444.14 ll.l• tSO.l_ 141.97 87.1_ IIL_I 31

IOO.OO I 51 18 1109.t4 •.RK) 3_1.11 14£.?0 11i.77 10 11 t7

1OO.OO 1e 3• 13 3140.•$ ll.S? _.31 14t.17 85.4£ 17 ST 34

lID.DO 10 31 41 1_.O1 -.ll 397,t7 140.IS lt4,10 10 49 44

I10.OO ll • ll 4840.OO 33.04 E05.03, 141,_? I_.71 19 tl 5i

DIFlr•_NTIAL CRII_CTICN8 NI_[X[CUTIQN ACCURACY

?DE .lOSS T_A I.OIST TC3*I.TIO3BAU 1.|74• lit $1AO,IIG_ S01,1 li3 101.t
.lily URA -.$17l RC3 .3507 FAU-_OII7| _IT -.tO|?l_F -.Sll_Rllr .9058

irD( .£417 FRA .7_3• FC3-1.?RH_3 DIP 101q_P _ 5L_S.4 _ .054• R13 -.9040

ll_ .35•0 MA 1.1014 BC3 •.T•14 FSP -53t lil 514t.880_ 405.9 THA 170.05

7.330 DPA -7.44 RAP lll.lT ECC 1.I037

PO CIT TIN INJ • LAT INJ • LONG

741.0 10.40 _44.•4

4114.1 •7.ll 147.11

5£9.3 9.38 3RR.OO

4101.0 •l.ll •_1.1•

417.1 l.ll 317.99

4tRO.I 3•.14 111.14

NIT D•T•IININATXON ACCURACY

ST 541.0 M 334.0 SS 31R.4

CRT .9171Clll -.4410 CIT -.tIM

LSA 034.3 _ 341.3 03A 43.•
EL1 554.T EIp 340.1 ALF 1£.H

ARRIVAL DAT• MAR •3 1971

lS_.10 ECC .t•ST1 INC .3011 Vl 19.758

7Z.YR RCA 94.50 APO 149.74 VR 34.149

137.63 ZAC 118.•• ETC Lqki.t4 CLPLITO.TO

7.500 DPA -8.95 RAP 971.55 ECC 1.1130

PO CIT TIN INJ • LAT INJ •

030.1 7.74 349._O

4144.• IT.St 14£.£5

009.1 3.T5 551.35

4540.7 tO.R• Ill.OR
485.1 4.3• 391.44

4t40.D 31.41 loO.IR

ORBIT D[TE]tNINATICN ACCURACY
3T _.3 M 349.4 RR 35S.4

CRT .4105 CR3 -.5059 CRT -.OTTO

LSA 030.• I_A 511.4 SSA 3Y.J

ELI 751.t EL• 311.4 ALF 13.A0

1R51



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH •ATE OCT t 1979

M(LiOCENTRIC CONZC

RL 149.74 LAL .00

RP 108.71 LAP -.49

RC 170.C_S GL 3.S•

PLAN[TO_ENTR|C CCIAIC
CS 13.959 W4L $.19S

LNCH AZMTH U4CH TIME

90.00 8 37 57

90.00 19 30 30

100.00 9 48 18

1DO.DO 17 I 941
110.00 10 31 11

110.00 19 $S J_

FLIGHT TIME 174.00 ARRIVAL DATE MAR 25 1971

LOL 0.3• VL

LOP IS4.51 VP

GP 11.43 ZAL

DISTANCE 511.4£1
t1.145 GAL .57 AZL ll.5| HCA |S1.14 I_A 121.99 ECC .Ellis INC .4931 Vl 29.758

$l.777 GAP 11.78 AZP 90.11 TAL 178.09 TAP 74.85 RCA •3.96 APO 149.74 V2 34.859

71.11 ZAP 162.41 [TI 57.t4 ZA[ 117.82 ETE 118.07 ZAC 119.31 ET( 294.•0 CLP-171.47

DLA -11.46 RAL t11.31 RAD 1|17,5 V[L 11.121 PTH t.O4 VHP 7.655 DPA -8.96 RAP 273.•9 ECC 1.2247

L-I TIME INJ LAT ZNJ LONG INJ RT AEC INJ AZNTH INJ TIME PO CBT TIN INJ 2 LAT INJ 2 LONG

1511.14 1.39 .ST 147.03 119.29 9 3 • 911.• 5.18 $51.•£

S_Jl.4t 27.•2 Ill.S• JSt.IS •§.lO 17 O 16 478•.4 26.•5 239.05

IllS.l• .t4 _43.17 141.39 119.•• 10 • 37 •lS.2 4.E2 334.74

SO_J.S! L_J.tl tED.S1 lSI.SO 13.42 1• 27 44 44••.3 2•.01 219.92

1147.15 -2.41 331.01 144.61 124.10 10 51 23 547.1 1.•• 394.81

4799.14 32.55 I01.N 151.J0 78.•4 19 55 21 4199.1 $0.•• 1•3.E£

DIFFERENTIAL C_R[CTIONS

TO( .4991 TRA 1.30_ TCS-I.SOI• BAU 1.1815

ROE .•111NRA -.1803 RC$ .$181 FAU .02945

FD( .2911 FRA .8091 FC$-1.9134 BSP 16939

DOE .4751 99A 1.315D BC3 1.5098 FSP -524

NID'COURE[ EXECUTION ACCURACY GN•IT DETERMINATION ACCURACY

8GT SL_JT.O 8DR 507.• $GS 159.1 ST 927.2 M 34•.5 91 349.•

RRT -.SISO RRF -.$721RTF .•1D3 CRT .504• CR• -.$423 C•T -.t148

S321.3 R_ .044• RIS -.•105 LSA 10£2.0 NSA 2•S.S •$A 52.4

891 S30S.4 _ 411.3 THA 176.77 EL1 94§.S EL2 t99.4 ALF 11.•4

LAUNCH •ATE OCT 2 1979 FLIGHT TIME 178.00

HELIOCENTRIC CONIC

NL 149.74 LAL ._

liP 108. T4 LAP -.•1

RC 178.O49 GL 4.14
115.ANtrTOCI[NTII I C CONIC

C3 14.5£6 VHL 3.911

INCH AZIm'H LN(H TIME

I0.00 83491

90.00 18 O 30

100.00 I 4t 19

100.00 17 51 IS

110.00 10 55 17

110.00 19 O 44

ARRIVAL DATE NAN •7 1971

DISTANCE 518.995

LOL •.59 VL _J.09S GAL 1.10 AZL 89.$2 HCA 259.$1 •HA 191.18 ECC .93850 IN(: .6799 Vl _.758
LOP 197.7D VP 54.73£ GAP 12.05 AZP 90.19 TAb 176.$7 TAP 75.M RCA •S.50 APO 149.95 V• 34.850

GP 14.97 ZAL 74.85 ZAP 1_.28 [T8 58.74 ZA[ 127.90 ETE 198.44 ZAC 117.79 [TC t87.$6 CLP-172.94

DLA -19.91 RAL t_.14 RAO iSlT.i V[L 11.859 PTH •.DE VHP 7.891 DPA -•.59 RAP •71.20

L-| TIME INJ LAT INJ LONG INJ RT ADC INJ AZNTH INJ TIME PO CST TIM INJ • LAT

1588.94 -1.10 4.87 150.79 118.30 • 1 1 98•.• 2.49

§3_J.54 27.5• 142.D7 118.$5 89.$2 17 _l 27 4791.5 ••.37

1397.$3 -2.20 347.23 190.19 119.82 10 • 58 757.S 1.78

g3.$8 28.•S 2tl.Lr5 154.17 81.73 18 §S 28 4445.4 •7.$9
1109.•t -4.99 $54.L_ 148.44 129.88 10 58 38 60•.7 -.S1

4713.79 $2.04 199.50 155.48 77.45 IO _0 10 4189.• SO.O0

• IFlr[BENTIAL C0m_[CTIONS

1'0[ .Sill 11U |.El|• TCS-I.IlIO •kU 1.1991

liD[ .1101 IRA -.II_M RCS .S018 FAU .02993

IrD( .5108 FRA .1411 FCS-I.IIQ4 lIMP 17109
BIDE .Nil BRA 1.9358 ICS •.1894 F•P -515

N1D-COUR&[ EXECUTION ACCURACY
SGT SSS8.8 8_ S04.8 SGS 194.$

RRT -.SaS4 Rm r -.S4N RTF .•1••

5582.4 RZtJ ,D389 R15 -.9129
$91 SSdI.S 862 411.8 THA 176.92

ECC 1.2591

INJ • LONG

559.94

•34.52

940.71
219.79

S••.08

190.70

CI•IT DETERNINATION ACCURACY

5T 1123.• M 849.5 58 4•5.4

CRT .S90G CR5 -.5704 CST -.9973

LSA 1918.• MSA •DO.• 55A •8.8

ELI 1141.S EL• 279.9 ALF l•.SS

LAUNCH •ATE OCT t tiT•

HELIOCENTRIC CONIC

RL 149.74 LAL .O•

RP 108.77 LAP -.IS

RC 1T4.0QQ GL 5.45

PLAN[TOCENTIt1C CONIC

C3 $S.599 VHL 5.941

LNCH AZMTH LNCH TIME

90.00 • S• 17

9O.OO 19 98 15

IOO.00 • 45 tO

100.00 17 57 SS

110.00 10 SS S

110.00 19 14 $7

FLIGHT TIME 178.00 ARRIVAL DATE MAR 99 ll71

DISTANCE 524.5E•

LOL 8.59 VL 88.044 GAL 1.85 AZL ••.14"HCA 288.48 SMA 121.17 ECC .25438 IN(: .8555 Vl •9.758

LOP 870.81 VP $8.198 GAP 12.$5 AZP 90.11 TAL 174.14 TAP 77.12 RCA 98.11 APO 149.94 V2 34.841

GP 14.37 ZAL 71.51 ZAP l&4.OS ETS 80.45 ZA[ IE7.98 ETE 118.82 ZAC 117.18 ETC 219.22 CLP-175.01

DLA -15.28 RAL I97.84 RAD 8S87.8 VI[L 11.709 PTH E.Ol VHP 8.000 DPA -10.08 RAP 271.5l ECC 1.2589

L-I TIME INJ LAT INJ LGNG INJ RT ADC INJ AZNTH INJ TIME PO CST TIM INJ • LAT INJ 2 LONG
1841.41 -5.47 8.•7 154.64 119.12 • O O 1DIE.A .St 2.34

58134.19 87.t1 23•.93 180.08 91.•4 17 58 E• 4694.1 •5.80 931.54
141_1.79 -4.$4 SSl.OS 1|4,04 119.58 10 9 7 821.7 -.57 344.S•

SOOS.04 28.42 218.45 lSl.8? 80.89 19 91 18 4405.D 9t.79 910.03

1E70.99 -7.SO 557.SS I§2.54 123.4• 10 Si 16 170.9 -•.85 351.•7
4788.99 51.59 197.04 159.11 78.21 20 43 31 4135.7 •9.58 188.57

DIFFERENTIAL CONR[CT|ON_ NID-CCKNI IIr EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TO( .9981 TRA 1.7917 TCSoS.IEI• •AU 1.8189 IGT 5888.8 _ _0_.2 &GS lSO.O ST 1957.7 _ $49.5 55 444.1
RD[ .tt?O RRA -.tOSO RCS .•789 FAU .GEt84 RRT -.1477 RRF -.S$1D RTF .•172 CRT .5•1• CR5 -.5868 CST -.9961

FOE .5470 IrRA .8801 FCE-1.ETO0 BEP 17709 _ 1411.9 _ .0309 RIS -.9173 LSA 1977.5 )iliA 979.1 5SA 95.8

BiD( .754• BRA 1.745• •CS S.8495 FSP -$24 881 58•5.8 8&_ 419.8 THA 177.0• EL1 1904.S EL• •7•.1 ALF 9.36

LAUNCH DATE OCT • 1970 FLIGHT TIME 180.00 ARRIVAL DATE MAR 31 1971

HELIOCENTRIC CONIC DISTANCE SSO.OSS

RL 149.74 LAL .00 L(_. 8.5• VL 25.995 GAL 2.25 AZL 88.97 HCA •85.64 814A 120.99 ECC .24081 INC 1.0315

RP 104.79 LAP -S.OS LOP £74.08 VP _4.845 GAP 12.89 AZP 90.08 TAL 172.92 TAP 78.56 RCA 91.88 APO 150.10

RC 179.OSS GL 8.S5 GP 13.91 ZAL 11.40 ZAP 114.78 ET8 li_.37 ZAE 128.08 ETE 169.15 ZAC 116.85 ETC 988.88

PLANETOCI[NTRIC CONIC

C5 19.•05 VHL 4.099 D_A -18.71 RAL _00.89 IUtD 8587.7 VI[L 11.755 PTM 2.07 VI4p 8.191 DPA -10.51 RAP 280.94

Vl L_.758

V2 34.633

CLP-175.76

ECC 1.2749

INCH AZNTH iNCH TIME L-I TIME INJ LAT INJ _ INJ RT A_C INJ AZ14TH INJ TIME PO CDT TIH INJ • LAT IHJ • LONG

90.00 8 N SS 1T_2.99 -S.Tt 12.9.5 198.5S 117.78 • 59 48 1135.0 -1.91 8.•7

90.00 18 114 O |IEI.SS L_.84 287.87 I_.&4 10.81 19 21 S• 4458.S E5.27 •29.04

100.00 • 49 S 14J8.8§ -I.79 $54.77 547.17 111.18 10 • 54 893.8 -•.84 348._0

100.00 18 _ _$4 4971.72 211.08 216.13 168.80 79._8 1• 45 27 4372.7 •t.•5 •07.78

110.00 10 37 S 1_80.M -9.$4 340.75 ISI.I9 122.98 10 19 15 730.• -5.19 534.4•

110.00 18 47 • 4701.48 $1.17 1DS._I 111.78 79._0 21 5 50 4108.5 98.1_ 199.99

DI_NTIAL CO_¢TI_N_ MID-COUR_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TO( .EIMiO lrRA I.INM_TCS-S.4001 BAU 1.2148 •GT 14013.2 _ 4R4.2 liD3 148.5 ST 1491.• IM_ 397.0 55 479.7

NDE .RSlt lima -.£197 RCS ._477 FAU .0_5 NNT -.9293 NNF -.S014 RTF .9179 CRT .8179 CR$ -.eOSO CST -.9984

IrDl[ .5130_ FRA .9307 FCS-I.DY•_ B&P 17478 _ 1491.9 RI_ .0_17 RIS -.9179 LSA 1581.1NEA 985.8 55A 95.5

BOlE .Ills liRA £.000_ 8CS 5.401£ Flip -499 881 S41S.S 882 421.7 THA 177.•_ EL1 1501.9 EL• •65.1 ALF 8.21

195E



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH •AT( OCT R 1•70 FLIGHT TIN( I•2.00 ARRIVAL •ATE AP9 2 1971

HELIOCENTRIC CONIC

RL 14S.T4 L_L .00
RP 10a.88 LAP -1.81

R¢ 178.034 Gb 7.S5

PLANETOC(NTRIC CQNI¢

C3 18.8SS _ 4.178

U¢CN AZNTH INCH TIN(

DO.00 8 50 14
90.00 IT 17 ST

IO0.QO • 48 17

lOO.OO 18 48 •S

110.00 10 )9 19
11•.DO im • •

L_ 0.3• VL

LOP tTT.tO VP

13.4• Z_

DISTANCE 58S.495

t$.946 GAL 2.1M AZL U.79 HCA •U.•I 8NA

34.G05 GAP 13.04 AZP 90.08 TAL 171.18 TAP

• $.$7 2AP 1GS.4S ET• M.S3 ZN( 1E•.12 ETE

1•0.71 (CC .248E$ INC 1.£0$• VI L_.TS9

BO.O0 RCA 81.11 APO SSO.$S VE 34.8£5

114.45 ZAC 119.13 (TC 26•.58 CLP-1T4.S2

DLA -1•.•9 R_ 3O3.01 R40 1567.7 _L 11.817 PTH 2.09 VHP •.597 •PA -1•.81

b-I TIN( INJ LAT INJ LONG 1NJ RT AlE INJ AZNTH INJ TIN( leo CIT TIN

1•01.M -7.87 18.79 1l_.52 187.£8 • O 15 1801.1

SIW8.84 2•.48 •$S.87 187.81 79.81 18 45 5 4888.8

1588.•S -•.•$ 558.41 181.85 118.89 10 11 18 •5•.0

4•44.00 •7.87 214.1_ 187.5S 78.•• L_D 8 1 4548.0

1389.1'3 -11.71 34.5.81 180.Z• 182.5S 11 2 29 78•.7

44187.99 3O.•0 185.TS 1M.48 74.59 21L_S 10 4088.0

DI_TIAL CCRtJECTIOJl

TD( 1.01J1• TRA t.844• TCS-4.•4L$• BAU 1.£174

RD( .t_lO llA -.!191 RC5 .2•09 FAU .01988

Iro( .4110 _ .8743 Ire5 -.•180 B81P 17510
1.084m BRA e.•s•7 _ 4.94¢71 FIMP -481

RAP 293.$4 ECC 1.$084

INJ • LAT INJ E LONG

-4.15 10.04

24.79 £27.01

-$.04 551.7•

E$.TT •05.94

-7.3S 357.12

• 8.58 1R5.41

GRBIT D(TERNINATION ACCURACY

ST 1148.£ M $84.8 21 504.4

CRT .8534 CR8 -.8178 CIT -.•988

LSA 1758.5 148A EST.4 $8A 21.4

ELI 188•.0 EL2 •S8.7 ALF 7.42

NID-_ [_C_ION ACCURACY

MT _.T _ 4110.4 M5 14•.8

liT -._ _ -._ RTF .9190

SCAI $4S8.8 R_ .IW$5 915 -.9181

881 $440.5 _ 41_.1 THA 177.58

LAUlKN DATE OCT • 1970 FLIGHT TIN( 184.00 ARRIVAL DATE A_ 4 1971

t4EL IOCENTR IC CONIC

ill 149.74 LAL .00
RP 100.84 LAP -1.34

RC 180.00t GL 0.01

PLANETOCENTR I C C.O41C
C3 1•.J4S _ 4.4414

L.NO4 AZI4TN INCH TIN(

• 0.00 • _10 4

• 0.00 17 40 13

100.00 • 4S _l

100.00 18 7 5

110.00 10 41 44

lID.D0 tO t7 18

• IBT_ _0.915

• -34 _ •5.1 G_ 5.47 _L _._ _ •71.97 GHA
• •0.34 VP M.S8Z GAP 15.4E AZP •9.•S TAL 11411.47 TAP

GP 15.11 _ E_.47 ZAP 1118.1[_ ET8 88.1_ ZAI[ 188.111 ETE

120.45 ECC .EDGED INC 1.3788 Vl _.782

81.44 RCA 90.•• APO 150.50 V2 34.818

1(4).73 ZAC 115.85 ETC 870.17 CLP-175.27

DLA -10.•S fl/_ _K)G.34 RAD 8587.• VI[L 11.888 PIH •.11 VHP 8.818 DPA -11.15 RAP 285.75

b-I TIlE INJ LAT INJ L_NG INJ RT ARC INJ AZ14TN HNJ TINE leo CST TIM INJ • LAT

IINM|.90 4.J0 £0.34 114._ 118.14 • 1 11 IL_T.D -8.14

SLq94.5£ Z•.18 _3.57 171.59 78.81 19 8 S7 4404.5 24.$0

14M_.•S -10.97 £.0G II|.IHD 117.98 10 1• 18 102_.5 -7.15

41NM.411 87.34 •12.T0 171.18 77.47 DO to 7 43•4.5 25.5•

1447.47 -15.78 347.10 11M.51 181.58 11 5 52 847.5 -9.51

_71.0_ 30.51 11_.81 170.1_D 75.77 E1 45 35 4078.0 87.••
• 1FFERI_T IAL COI_CTIOI4B

TD( 1.111¢10 TIL4 _.110• TC_-4.1710 BAU 1.L_O0

RD( ._47• _ -._498 RC5 .UM8 FAU .0178£

• 48•0 _ 1.0|8• FC5 -.TT78 Bike 17600

1.•£14 IIIM •.SI_• •C5 4.575• F•P -470

Nl_ EXECUTION ACCURACY

8GT $457.9 I_R 484.0 SG5 139.1

RRT -.41_$ RRF -.4884 RTF .••13

SCAI 5470.4 _ .0171_ 915 -.•813

SGI 14•5.• SG• 4•3.4 THA 177.55

ECC 1.3882

INJ •

15 • 78

228.37

355 .SO

L_4.47
340.81

184 .$•

ORBIT DETERMINATION ACCURACY

ST 1••7.1 8R 351.9 88 5£8.•

_T ._S• _S -._7• CST -.99190

LSA 1814.E 14SA 85E.4 S$A £0.1

EL1 1•58.• EL_ E51.8 ALF 8.82

_AUNCN DATE OCT 2 1970 FLIGHT TIN( 18•.DO ARRIVAL DATE APR 9 1971

HELIOCENTRIC CONIC

RL 14•.74 LAL .00

RP 108.88 LAP -1.5S

RC 181.854 GL 8.S9

PLAN(TOCENTR IC CONIC
C_ 11.•0• _ 4.880

L_H AZN_ L_H TIN(
9O.OO 8 3O 1•

90.00 1• O 34

1DO.DO • 40 S5

190.00 12 t7 5

110.00 10 44 17

11•.00 tO 48 •

DISTANCE 148.281

LOL 8.39 VL 25.850 GAL 4.14 AZL 88.45 HCA 275.15 SMA 120.17 ECC ._5181

LOP t85.5E VP 36.5_3 GAP 13.•_ AZP 88.88 TAL 167.76 TAP •E.89 RCA 88.45

GP 11.78 ZAL 58.71 ZAP 114.85 ET• 6•.SJ ZAE 1E8._$ ETE 168.9D ZAC 115.14

DLA -8.8• RAL 3O•.21 RAD 85•7.9 Vl[L 11.870 PTH 2.13 VHP 8.859 DPA -11.32

L-I TIN( INJ LAT INJ LONG INJ RT ASE INJ AZNTH INJ TIN( PO CST TIN

193O.9• -11.•5 24.E6 170.5• 115.•2 • E 50 1350.8

5188.57 ES.•5 25E._4 175.18 7•._q) 18 27 22 4585.•

1345.88 -12.92 5.$4 170.00 117.18 10 14 57 1883.•

4807.24 27.11 EI1.SE 174.88 78.81 20 48 51 43•7.8

1504.15 -15.78 550.E7 168.57 188.72 11 • 21 1104.1

4•40.84 30.•8 181.77 173.85 73.3E 22 $ 49 4080.3

INC 1.5544 Vl _9.7S9

AlSO 150.91 V2 34.91_

ETC 270.4E CLP-174.02

DIFFERENTIAL CORRECTIONS

TO( 1.5881 TRA •.7095 TC5-4.1855 BALI 1.•E09

RE)( .t57• toA -.EN RC5 .1_05 FAU .•11_
F1D( .4••• FRA 1.0§91 FC5 -.8888 85P 17704

810( 1.$881 _RA 2.8018 BE3 4.14_8 FSlP -458

NID-COU•S(EXECUTICN ACCURACY

SGT 5478.7 SCA_ 47S.8 SG3 155.5

RRT -.4818RRF -.44_0 RTF .•838

_•7.4 R_ .0145 915 -.•258

881 5481,2 SC_ 4_.8 THA 177.68

RAP E48.17 ECC 1.3405

INJ Z LAT INJ 2 LONG
-8.25 17.42

24.04 224.08

-8.17 358.76

25.04 203.54

-11.59 343.87
27.70 183.53

ORBIT DETERMINATION ACCURACY

ST 1871.4 SR 328.Z $S 548.7

CRT .6558 CR8 -.9370 CST -.9991
LSA 2057.8 NSA 247.9 SSA 18.8

EL1 1985.3 (L2 247.1ALF 6.35

LAUNCH •ATE OCT • 1970 FLIGHT TIN( 188.00 ARRIVAL DATE APR 8 1971

HELIOCENTRIC C_NIC

NL 14•.74 LAL .00

RP 100.•7 LAP -1.71

RC 188.O01 GL •.O9

PI.AMETOCIDI4TII i C CONIC
C5 Ibll.176 VHL 4.817

t,JeC_ AZlWTH _H TIN(

90.00 83014
90.00 18 to 15

100.00 • 48 •

190.00 1• 41 4l

11D.DO 10 46 14

110.00 81 9 21

DISTANCE 581.59£

L(_ 8.39 VL 25.805 GAL 4.64 AZL B_.87 HCA _78.29 _A

LOP •84.88 Vll 3O.484 GAP 14.E5 AZP •9.75 TAL 186.08 TAP

GP 1•.44 ZAL 57.0_ ZAP 187.16 [TS 72.47 ZN( 128.27 ETE

119.90 ECC .26188 IN( 1.7307 Vl 89.758

84.55 RCA 88.51 APO 151.50 V2 34.806

170.22 ZAC 114.65 ETC 271.45 CLP-178.78

DLA -8.51 RAL 311.70 R40 6514.0 V_L 12.085 PTH 2.18 VI4p 9.113 DPA -11.44 RAP 290.59

L-I TIRE INJ LAT INJ LONG INJ RT A$C INJ AZWYH INJ TIN( P• CST TIN INJ Z LAT
1995.08 -13.85 27.g_ 174.8_ 115.05 • 4 7 1395.1 -10.16

5171.44 •9.73 231.10 178.87 77.74 18 46 25 4571.4 _3.78

1745.947 -14.74 9.O0 174.07 118.•• 10 17 10 1144.0 -11.11

44H)S.78 to.RE E10.•7 178.14 7•.S0 E1 7 17 4£95.8 24.80

1§§•.78 -_7.14 553.45 17_.44 119.74 11 18 55 999.8 -13.60
4858.71 3O.15 191._ 17T,87 75.05 EE to 54 4052.7 E7.51

DIFFI[RIDMTIAL CORI_CTIONR

TO( 1.55•7 TRA 5.0018 TC5-5.770• BAU 1.8187

.INNIS _ -.••_7 RC5 .1471 FAU .01514

IrDIE .SltO FRA 1.10_0 FC$ -.8481 Blip 177110

80( 1.S••0 tOA _.1034 BC• 3.77_7 FSP -448

NID-COt_IME EXECUTION ACCURACY
SGT 5481.41WA_ 414.• SG3 132.1

RRT -.458791_ -.4L_194 RTF .9•86

SG• 5511.3RL_ .0118 R13 -.•26•
SG1 5485.$ SG2 4•0.6 THA 177.84

ECC 1.3879

INJ • LONG

Z0.98
223.13

Z.17
L_.52

348.73

183.01

ORBIT DETE_INATION ACCURACY
ST 2101.9 _ 5E8.8 SS 184.5

CRT .8644 CR$ -.8455 CST -.9_]92

LSA E18?.7 NSA 243.7 SSA 17.9

ELl 2113.5 EL_ _42.8 ALF 5.•7

18S3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. .5. 1970)

LAUNCH DATE OCT Z 1970 FLIGHT TIN[ 190.00 ARRIVAL DATE APR 10 1971

HELIOCENTRIC CONIC

RL 14R.74 LAL .OD

MP 101.89 LAP -1.87

RC 195.R15 GL 9.§0

PLANETOCENTR|C CONIC

C$ 29.799 VHL S.177

LNCH AZNTH LNCH TIM(

90.00 I 31 44

90.00 18 30 9

100.00 9 49 31

100.00 80 $ 3

110.00 10 49 37

110.00 81 19 L_S

DISTANCE SSl.837

LOL 8.39 VL ES.757 GAL 5.57 AZL 88.09 NCA 281.45 SHA 119.85 ECC .28848

LOP 289.95 VP 38.447 GAP 14.72 AZP 89,11 TAL 164.37 TAP 85.82 RCA 87.51

GP IE.14 ZAL 54.81 ZAP 167.61 ETS 75.15 ZA£ 118.30 ETE 170.45 ZAC 114.17

DLA -7.4E RAL 314.05 RAID tSI8.1 VEL 12.173 PTH 2.18 VHP 9.391 DPA -11.50

L-: TIN( INJ LAT |NJ LONG |NJ RT A$C INJ AZNTH |NJ TIM( PO CST TIM

2053.53 -1S.3Q 31,§3 178,70 114.08 9 S 57 14S3.5

5111.77 E$.S8 Z3O.S8 182.75 77.43 ZO 4 11 4511.8

1808.11 -16.S0 11.54 178.15 115.19 10 19 33 1202.6

4887.95 16.80 210.13 182.43 78.24 21 24 31 4287.9

1614.40 -19.51 $51.1§ 171.54 118.64 11 11 32 1014.4

4648.90 30.05 190._S 181.41 72.89 22 36 55 4048.9
DIFFERENTIAL CORRECTIOH9

TO( 1.7197 TNA 3.31_E TC3-$.3932 BAU 1.2184

RD( .9808 RRA -.2808 RC$ .1995 FAU .01582
FDE .5482 FRA 1.1457 FC3 -.4466 BSP 17877

BO( 1.7494 liRA 3.40088C3 3.3958 FSP -438

INC 1.4098 VI 29.758

APO 1S1.77 V2 34.801

[TC Z72.08 CLP-177.54

RAP 195.01 ECC 1.4410

INJ 2 LAT INJ Z LON&
-11.98 14.49

23.80 12Z.48

-lZ.98 5.54

14.84 201.99

-15.53 349.79

27.42 199.78

CRB[T DETERM[NATZON ACCUNACY

ST 2218.9 SR $24.0 98 581.6

CRT .9723 CR8 -.8S39 CST -.9993

LSA 2304.2 i_A 239.5 SSA 16.7

EL1 2229.4 ELE 258.7 ALF 5.87

NID-C.OURR( EXECUTICN ACCURACY

SGT 5501.4 $GR 4S9.8 $03 128.7

RRT -.4115 _ -.398_ RTF .9297

SGB 5521.5 R23 .0095 R13 -.9297

SG1 5505.7 862 417.5 THA 178.00

LAUNCH DATE OCT 2 1970 FLIGHT TIME 192.00 ARRIVAL DATE APR 19 1971

H£L|OCENTRIC CONIC

RL 149.74 LAL .00

RP 101.90 LAP -2.05

RC 187.719 Gt. 9.84
PLAI4[T(XENTRIC CONIC

C3 _._1VHL 5.491

LNCH AZNTH LNCH TIN[

9O.OO 9 32 4¢1

90.00 18 54 49

1DO.DO 9 51 4

1DO.DO RO 19 13

110.00 10 52 20

110.00 £1 34 84

DISTANCE 542.007

LOL 8.39 VL 25.712 GAL 4.35 AZL 87.91 NCA 284.81 SMA 119.59 [CC .27575 [NC 2.0929 Vl L:_.758
LOP 993.01 VP _.410 GAP 15.21 AZP 89.47 TAL 162.89 TAP 87.51 RCA 89.47 APO 152.32 V2 _1.797

GP 11.87 ZAL 52.97 ZAP 108.01 ETS 79.10 ZAE 128.32 ETE 170.65 ZAC 113.69 ETC 272.70 CLP-1T8.30

DLA -4.41 RAL 518.27 RAD 4508.£ VEL 12.208 PTH 2.21 VHP 9.691 DPA -11.49 RAP 295.42

L-I TIN[ INJ LAT XNJ LONG INJ RT ARC ZNJ AZMTH INJ TZN[ PO CST TIM INJ 2 LAT

2112.42 -18.97 55.12 142.78 113.02 9 7 59 1512.4 -15.70

5158.29 25.50 230.Z0 184.52 77.24 20 20 45 4558.5 25.49

1859.84 -18.13 18.01 1_.25 114.18 10 _ 4 1259.8 -14.71

4a84.C_ 29.74 209.8_ 114.Z0 74.11 21 40 37 4284.1 24.58

1_.01 -21.22 359.84 1BO.U 117.45 11 20 8 1048.0 -17.38

4448.64 30.05 190.94 14S.lS 72.88 22 51 54 4048.7 27.41
DIFIrENI[NTIAL COIffECTION8

TOE 1.1047 TNA 3.7119 TC3-5.0344 6AU 1.2107

RD[ .2939 RRA -.2897 RC3 .1072 FAU .01258

FOE .5799 FRA 1.1901 FC3 -.3847 88P 17980

BO( 1.9271 BIEA 3.7231 BC5 3.0388 FSP -428

MID-COURSE [X[CUTIOI ACCURACY
SGT S504.0 8DR 449.8 $03 125.3

RRT -.SIL_ RRF -.$75£ RTF .9550

SGB 5524.3 R_ .0077 R13 -.9530

SG1 5510.9 $02 413._ THA 178.18

ECC 1.4908

INJ E LONG

27.96

221.11

8.89

201.73
35£.84

19£.74

ORBIT DETERMINATION ACCURACY
ST 2320.7 8R 321.4 SS 597.0

CRT .8801 CRS -.8921 CST -.9993
LSA 2408.2 14SA 255.4 8SA 15.8

ELI 2351.1 EL2 934.8 ALF 5.44

LAUNCH DATE OCT 2 1970 FLIGHT TIM( 194.00 ARRIVAL DATE APR 14 1971

HELIOCENTRIC CONIC

RL 149.74 LAL .00

RP 10|.9R LAP -R.17

RC 189.810 GL 10.12

PLAN[TOCENTRIC CONIC

C3 $3.514 VHL 5.772

LNCH AZMTH LNCH TIN[

90.00 8 33 59

gO.O0 II 10 19
100.00 9 59 44

100.00 90 34 13
110.00 10 55 4

110.00 91 49 23

DISTANCE 547.080

LO(. 8.39 VL _5.887 GAL 7.18 AZL 87.72 NCA _87.77 SHA 119.15 ECC .2857_

LOP 298.17 VP 58.375 GAP 15.75 AZP 88.30 TAL 181.04 TAP 88.81 RCA 85.54

GP 11.63 ZAL 50.07 ZAP 189.54 ET8 82.81 ZAE 128.32 ETE 170.85 ZAC 113._1

DLA -5.47 RAL 518.38 RAD 6584.5 VEL 12.457 PTH 2.25 VHP 10.018 DPA -11.41

L-I TZN[ lMJ LAT INJ LONG INJ fiT ARC INJ AZMTM INJ TIN[ PO CST TIM

9189.78 -18.48 38.84 14_.88 111.8l 9 10 9 1589.8
5154.59 95.48 230.08 180.18 77.10 20 38 12 4554.8

1915.72 -19.85 19.4i 184.34 111.99 10 24 40 1315.7

4883.88 E8.73 209.84 144.45 74.10 21 55 37 4283.9

1720.S0 -L_.84 3.09 184.79 118.15 11 25 44 11£0.8

4851.78 30.11 151.14 108.84 73.00 23 5 55 4051.8

DIFFERENTIAL CORRECTI_IS

TO( 2.0_1 TRA 4.0511 TC5-2.9977 BAU 1.2021

ROE .3081 RRA -.2978 RC3 .0898 FAU .01135

FIDE .t049 FRA 1.2357 FC5 -.2949 BRIP 18103

BID( 2.118_ BRA 4.0_08C3 2.6992 FSP -420

IN(: 2.9813 Vl 99.758

APO 152.95 VZ 34.793
ETC 273.50 CLP_179.07

RAP 297.8_ [CC 1.5483

|NJ 2 LAT INJ 2 LONG

-15.53 31.39

25.48 211.99

-18.37 12.21

24.58 201.72

-19.14 355.91

27.49 199.95

ORBIT DETERNINATZOH ACCURACY

ST 2409.R 8R 518.7 99 810.5

CRT .8881 CR8 -.8709 CST -.9994

LSA 2495.5 MSA 231.0 SSA 15.0

EL1 2419.9 EL2 230.3 ALF 5.25

N|D-COUR81[ EXECUTION ACCURACY

SGT 5508.9 8DR 4_.7 863 122.0

RRT -.3883 RRF -.$507 RTF .4588

$EGJ 5524.3 _ .0042 R13 -.9586

SG1 5511.2 8_2 400.0 THA 178.32

LAUNCH DATE OCT 2 1970 FLIGHT TIME 184.00 ARRIVAL DATE APR 16 1971

_LIOCENTRIC CONIC

RL 149.74 LAL .IX)

RP 108.93 LAP -2.31

NC 191.485 _L 10.33
PLAN[TOC(NTNIC CONIC

C3 37.350 VI.K. 9.111

LNCH AZMTH LNCH TIN[
9O.O0 8 35 19

90.00 19 24 51)

1DO.DO 9 54 3O

1DO.DO _D 49 9

IIO.OO 10 57 d4J

110.00 L_ 1

DISTANCE 572.044

LOb 8.39 VL 25.823 GAL 4.04 AZL 87.52 NCA 290.95 SNA 118.91 ECC .29249

LOP 299.35 VP 5_.541 GAP 14.55 AZP 89.11 TAL 159.42 TAP 90.54 RCA 84.13

GP 11.40 ZAL 41.00 ZAP 108._0 [T8 81.78 ZAE 128.51 ETE 171.04 ZAC 112.74

DLA -4.91 RAL 3_0.33 RAID 4508.5 VEL 12.598 PTH 2.29 VHP 10.375 DPA -11.29
L-I TIME INJ I_kT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIM

_3.M -19.84 41.18 110.97 110.45 9 12 25 1825.7

5184.47 25.50 2_0.21 1_.0_ ?7.24 20 50 55 4558.5

1970.25 -tI.C_ I_.llO 190.44 111.72 10 27 20 1370.3

4087.11 84.74 210.07 145.84 78.21 22 4 38 4287.1

1772.18 -24.35 6.53 18_.95 114.77 11 27 19 1172.2

489?.97 30.23 191._0 1_.41 75.23 25 19 O 4058.0
DIIrlr(NENTIAL CONRECTI_I8

TOE _.2874 TRA 4.4011 TC_-2.3438 IkU 1.1909

• 5841 llA -.3039 RC5 .0741 FAU .01018

• 8529 IrRA 1.2431 FC3 -.2559 BlIP 18211,

BO_ 2.310£ MA 4.41082C3 2.3_44 FP -412

INC 2.47_4 Vl L_.758

APO 155.89 V2 34.790
ETC 273.90 CLP-179.88

RAP 300.20 ECC 1.8147
INJ 2 LAT INJ 2 LONG

-19.85 34.70

23.50 229.12

-17.93 15.50

_4.82 _01.94

-_0.90 559.98

27._1 183.37

ORBIT DETENNINATION ACCURACY

ST 2480.8 SIR 315.7 S$ 823.1

CRT .8954 CR3 -.8799 CST -.9995

LSA 2587.0 NSA 298.7 SSA 14.3

EL1 2490.4 ELI 226.0 ALF 5.10

NID-COU_8_ EX£CUTICN ACCURACT

8GT 5502,4 VAI 484.9 803 118.8

RRT -.3_84 RRF -.5250 RTF .9403

SGB S519.1 _ .0043 fl13 -.9403

861 5504.5 SG2 401.4 THA 178.46

1954



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE 0C1 2 1970 FLIGHT Till[ 196.00 ARRIVAL DATE APR 10 19T1

HELIOCENTRIC CONIC

RL 149.74 LAL .00 LOL 8.39 VL

RP 104.93 LAP -Z.4S LOP 302.49 VP

RC 193.540 GL 10.S• GP 11.19 ZAL

PLAN[TOCENTRIC CONIC

C] 4R.OtS _4L 9.4i3

LNCH AZNTN LNCH TIME

I)0.00 9 SS 4l

90.00 19 37 $4

100.00 9 56 19

100. O0 21 1 4

110.00 11 O 27

11•.00 2 lS Z$

DIFFERENTIAL CQNNECTION$

TOE 2.4999 TRA 4.7•77 TCS-Z.O908 BAU 1.17S2

ROE .3415 RRA -.DOer RC5 .060Z FAU .00601

FOE .S•SS FRA 1.3_7 FC$ -.1R61 BSP 1•370

BO[ t. St$1 BRA 4.7•7# BC3 2.0917 FSP -405

DISTANCE 571.927

25.58Q GAL 9.00 AZL 87.32 NCA 294.08 SNA

$1.$09 GAP 11.96 AZP 88.91 TAL 157.92 TAP

46.0• ZAP 168.79 ITS 90.•9 ZA[ 128.29 IT[

118.G7 ECC .SOZll INC Z.679R V1 29.758

91.90 RCA 82.81 APO 154.55 V• 34.76B

171.22 ZAC 112.26 [TC 274.49 CLP 1T9.$4

DLA -3.85 RAL 322.17 RAID ISM.I VI[L lZ.782 PTH 2.33 VHP 10.764 DPA -11.10 RAP 302.56 ECC 1.4914

L-I TIRE INJ LAT INJ LGNG INJ RT ASC |NJ AZNTH INJ TIRE PO CST TIN INJ • LAT INJ • LONG

L_IO.06 -•1.10 4§.97 195.04 109.33 9 14 44 1680.1 -18.•T 38.14

511_.66 25.$9 •50.57 197.73 77.45 •1 3 57 4561.4 •3.60 •••.47

• 0_3.44 -•2.56 26.51 194.55 110.37 10 50 3 14•3.4 -1•.3R 19.74

4•93.46 21.•9 210.52 197.59 76.42 2• •2 37 4293.5 •4.75 •••.37

181_.65 -•§.75 6.59 193.07 115.30 11 30 SO 122•.7 -••.57 •.04

4997.04 50.41 162.25 199.31 75.S• 25 31 12 4•67.0 •7.•6 185.R8

NID-COUR6[ EXECUTION ACCURACY ORBIT DETERMINATIC_i ACCURACY

SGT $499.9 SCAt 414.4 SG5 115.7 ST •550.• _ $12.• $6 635.8

RRT -.S084 FIRF" -.L_HJ? RTF .9444 CRT .7061 CRS -.6•99 (ST -.••95

5512.5 R25 .0042 R13 -.9444 LSA •638.• MSA 2•1.7 $SA 15.7

SG1 S496.4 _ 394.1 THA 178.66 EL1 •560.5 EL• ••1.0 ALF 4.98

LAUNCH DATE OCT • 197• FLIGHT TIME _BO.O0 ARRIVAL DATE APR •0 1971

HELIOCENTRIC CONIC

RL 14R.74 LAL .00

RP 1OO.94 LAP -•.57

RC 199.179 GL 10.2

PLAI4[TC(DRTRIC CONIC

C3 47.45• VHL 6.8419 DLA

LNCN AZMTH LNCH TIN[ L-I TIN( INJ LAT

gO.O0 8 3• 18 t332.lNb -2.tS

RO.OO 19 $O 11 5199.80 25.70

IOO.00 9 5• 11 •075.t4 -I_J.SS

100.00 •1 12 $9 4902.75 t7.03

110.00 11 3 • 18TT.OZ -t7.04

110.OO 2 44 _kS 4670.74 50.65

DIFFERENTIAL _CTIOMJ

TOE •.7160 1RA 5.1899 TC5-1.•11_, BAU 1.1541

ND( .360_ lIRA -.5109 RC3 .0476 FAU .00760

FDE .9911 FRA 1.3•94 FC5 -.1441 BL9 18510

BOE •.75•8 2A 5.1991 BC5 1.819• FSP -597

DISTANCE 581.644

LOL •.59 VL 25.538 GAL 10.01 AZL 87.11 HCA 297.24 SNA

LOP 505.99 VP 56.•78 GAP 17.99 AZP 99.67 TAL 156.27 TAP

GIP 11.00 ZAL 44.25 ZAP 199.90 LPT6 95.41 Z/dE l•6.tt ETE

118.45 ECC .51•84 IN(: •.8957 Vl L'9.758

95.51 RCA 61.39 APO 155.50 V• 34.786

171.40 ZAC 111.79 ETC •75.04 CLP 178.5•

-3.11RAL 525.90 RAD 6599.6 'ifl[L 12.995 PTH t.57 V'HP 11.191DPA -10.87 RAP 304.90 ECC 1.7809

INJ LONG INJ RT _ INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ t LON6

49.12 12'9.10 107.96 • 17 11 1753.0 -19.5• 41.46

• 51.14 201.40 77.69 •1 16 21 4569.8 •5.75 2•5.0•

29.70 199.65 IO6.H 10 52 46 1475.• -•0.75 t2.03

211.16 •01.06, 76.73 •2 34 41 450•.8 _4.94 •t_.99

12.85 167.t0 111.76 11 34 16 1272.0 -23.84 5.14

195.09 1N.J_ 74.05 25 42 52 4078.7 2•.14 184.70

NID-C, Ot_K EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT $461.6 8GRR 401.1 $65 112.7 ST •lOG.O M 509.5 SS Me.•

lit -.t755 Rm r -.L_58 RTF .9485 CRT .7144 CR6 -.7000 CST -.RRSH_

9426.2 R_ .0065 RIS -.9485 LSA 2694.6 NSA •16.5 SSA 15.0

501 5484.7 SG2 585.5 THA 178.84 EL1 •615.4 EL• 215.8 ALF 4.88

LAUNCH DATE OCT • 1970 FLIGHT TIM( 202.00 ARRIVAL DATE APR •Z 1R71

_[LIOCENTRIC CONIC

RL 149.74 LAL .00 LOt. 8.59 VL

RP 106.R4 LAP -•.69 LOP 506.02 VP

RC l_.JJ7 6L lO.TO 6P 10.8• ZAL

PLANETOCENTRIC CONIC

CS 53.774 VHL 7.555

LNCH AZNTH LNCH TIM(

• 0.00 • 59 55

• 0.00 tO 1 _S

100.00 10 O 5

1OO.OO •1 _5 57

110.00 11 5 4•

110.00 •• 34 49

DIFFERENTIAL C_RRECTION_

TO( •.9447 TRA 5.6199 TC5-1.5_ BAU 1.1299

NID( .3eO4 RRA -.30_S RCS .OSYt FAU .00_75

FIDE .Tttt FRA 1.4420 FCS -.1046 BIMP 18608

IN)( •.999• MA 5.6tRt BC$ 1.5670 FSP -369

DISTANCE 566.161

25.497 GAL 11.09 AZL 66.66 NCA 500.56 SMA 118.2• ECC .32467 INC 3.1199 Vl •0.750

_•.24R GAP 16.4_ AZP 99.42 TAL 154.76 TAP 95.1_ RCA 79.84 APO 154.61 v• 34.705

4•.57 ZAP 11111.95 ET5 100.00 ZAI[ 128.14 ETE 171.57 ZAC 111.31ETC •75.59 CLP 177.40

DLA -•.46 RAL 5•5.Sl RADI599.9 V2L 15.•$4 PTH 2.4• VHP 11.66• DPA -10.59 RAP $07._0 ECC l.tllD

L-I TIME INJ LAT INJ L_NG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ • LAT INJ • LONG

• 584.51 -•5.•9 5•.5_ _05.12 10_.57 • 16 57 1764.5 -•0.60 44.74

5100.75 •5.86 251._0 t05.04 76.04 21 •7 46 45•0.7 23.95 ••3.75

21•5.61 -•4.6• 53.06 t0_.67 107.51 1O 35 50 15•5.6 -••.DO •5.•5

4914.67 •7.•1_ 212.00 204.70 77.14 2t 45 51 4514.7 •5.17 203.80

19t0._0 -26.21 16.10 t01.SO 110.16 11 37 4• 13t0.• -•5.•0 8.••

469•.64 30.89 194.10 205.14 74.58 23 55 • 409•.6 •8.47 185.74

MID-COURSE [X[CUTION ACCt_RACY ORBIT D(TEI_IINATION ACCURACY

SGT 9467.0 SfRI 587.2 8GS 109.• ST 265•.7 SR 50_.0 SS 44•.9

RRT -.t_J7 RRF -.tS16 RTF .RSt8 CRT .7244 CRS -.7110 CST -.9996

$64 S480.6 _ .0031RIS -.9528 LSA •743.2 I¢SA 210.8 SSA 12.4

SGI 94_7.7 _ $76.0 T_A 179.05 EL1 266•.0 EL• •1•.• ALF 4.81

LAUNCH •ATE OCT • 1970 FLIGHT TIME 204.00 ARRIVAL DATE APR •4 1971

MELIOCENTRIC CONIC

RL 14R.74 LAL .IX)

RP 10_. R4 LAP -t._O

RC llNI.TtNI GL 10.79

PLAMETOC_IETR I C CONIC

Cl 11.199 1fl4L 7.1_1 OLA

LNCH AZMTH LNCH TIME L-I TIME INJ I.AT

90.00 • 41 Sl •4,_14.01 -•4.2

tO.O0 _ 11 4• 5194.19 L_l.04

100.00 10 1 99 t174.45 -t5.$6

IOO.OO 21 53 SO 49_1P.00 17.45

110.00 11 • 14 1997.07 -29.27

I10.00 2 44 14 4_.15 31.18

DIFFERENTIAL COlU_TIN

5.1886 TI_A 6.OeSt TCS-l.SS54 BAU 1.0907

ND[ .40_E NRA -._J8 RE3 .04_10 FAU .00556

FDE .7957 IrRA 1.5034 FC5 -.0706 Blip 11HI44

DOE $.t138 RRA 6.0888 BC5 1.5557 FSP -380

DISTANCE 520.SS3

LOt. 6.39 VL •5.457 GAL lt._6 AZL N.IM HCA SOS.5S SI4A

LOP 511.•8 Vie _.•19 GAP 19.t_ AZP 99.14 TAL 155.31 TAP

GP 10.99 ZAL 41.01 ZAP 168.99 [TS 104.7t Z/dE 128.05 ET(

118.01 ECC .55780 INC 5.3615 Vl 29.758

9G.99 RCA 78.15 APO 157.87 V• 34.785

171.74 ZAC 110.84 ETC •76.12 CLP 174.80

-1.67 RAL 327.01RAO 6699.1 _L 13.510 PTH t.47 VHP lt.18_ OPA -10.27 RAP 509.47 ECC •.0067

INJ LONG INJ RT ARC |NJ AZMTH INJ TIN[ PO CST TIN INJ • LAT INJ • LONG

55.99 _07.08 105.14 9 2 S 1654.0 -•1.•0 47.R7

tSt.65 _04._ 76.48 tl 38 21 4594.• •4.1• ••4.47

3_.$7 £0_.99 10G.01 10 56 14 1574.4 -•5.14 •8.4•

tt5.O1 20_.tt) 77.65 2 $6 6 4529.0 25.45 •04.77

19.$4 _05.57 108.51 11 41 1 1567.1 -•6.46 11.•8

195.Lq) _7._5 75.tt _4 t 45 4109.1 t6.84 184.67

NID-COURS[EXI[CUTION ACCURACY ORBIT D(TER�IINATION ACCURACY

$GT 5447.4 _ S_.R 603 107.1 ST L_Rt.3 SR 302.5 SS 678.7

RRT -.llI_ORRI r -.1951RTF .9571 CRT .7555 CRS -.7•L_9 CST -.R997

SCd_ $4_0.2 1_3 .00_11RIS -.6571 LSA 2785.4 14SA L_4.8 SSA 11.9

SGI 5447.6 IN_t _65.4 THA 179.22 EL1 •701.5 EL• L_4.• ALF 4.75

1955



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197OJ

LAUNCH DATE OCT 2 1970

HEL I(XENTRIC CONIC

RL 148.74 LAL .00

RF 106.94 LAP -Z.90

RC 200.578 GL 10.78

PLAN(TOCENTR I C CONIC

CS 69. 658 VHL 8.386

LN(N AZNTH LNCN TIM(

90.00 8 43 11

90.00 20 21 9

100.00 10 $ S4

1OO.OO 21 43 7

110.00 11 10 42

110.00 EZ 52 49

FLIGHT TIME 205.00 ARRIVAL DATE APR 28 1971

DISTANCE 594.829

LOt. 8.39 VL 25.418 GAL 13.53 AZL 88.38 HCA 306.70 SNA

LOP 315.15 VP 36.193 GAP Z0.20 AZP 87.83 TAL 181.94 TAP

GP 10.51 ZAL 39.57 ZAP 188.73 ET8 109.51 ZAE 127.88 ETE

117.80 ECC .35241 INC 3.8Z10 Vl 29.758

98.64 RCA 78.29 APO 159.31 V2 34.788

171.91 ZAC 110.37 £TC 276.64 CLP 178.89

DLA -1.SS RAL 328.39 RAD 8589.3 V[L 13.828 PTM 2.53 VHP lZ.759 DPA -9.92 RAP 311.70 [CC Z.1497

L-I TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2481.94 -25.03 59.15 210.98 103.89 9 24 33 1881.9 -22.90 51.13

5209.95 28.25 233,95 212.14 78.99 21 47 58 4609.9 24.47 226.74

2221.59 -28.43 39.82 210.59 104.50 10 40 56 1821.8 -24.17 31.54

4945.54 Z7.67 214.19 211.82 78.20 23 5 32 4345.5 25.78 205.90

2012.49 -30.20 22.54 209.39 108.82 11 44 15 1412.5 -27.81 14.52

4727.40 31.49 196.82 210.81 75.98 24 11 36 4127.4 29.24 188.14

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.4502 TRA 6.5788 TC3-1.1181 8AU 1.0444 SGT 5425.8 8GR 358.1 883 104.5 87 2725.6 SR 298.3 SS 896.8

802 -4259 RRA -.8985 RC3 .O_OS FAU .00430 RRT -.1521RRF -.1496 RTF .9815 CRT .7470 CR8 -.7358 CST -.9997

FOE .7921FRA 1.5709 FC3 -.0556 BSP 18601 SGB 5437.4 RZ3 .0028 813 -.9815 LSA 2922.0 NSA 198.2 SSA 11.3

BO( $.4784 BRA 6.5859 BC3 1.1186 FSP -$70 $81 5425.9 SG2 353.9 THA 179.42 ELI 2734.7 EL2 197.7 ALF 4.70

LAUNCH DATE OCT 2 1970 FLIGHT TIN( Z08.00 ARRIVAL DATE APR 26 1971

H(LI(XENTR|C CONIC

RL 149.74 LAL .00

RP 108.96 LAP -S.O0

RC 202.539 _ 10.75

PLAM(TO(ENTRIC CON|C

C3 60.127 _ 8.951

LNCH AZMTH LNCH TIM(

90.00 6 44 53

90.00 ZO 29 34

1OO.OO ID 5 48

100.00 21 51 19

110.00 11 15 5

110.00 23 0 31m

DIFFERENTIAL C-,CRI_CTION$

TO1[ $.7630 TRA 7.1179

ROE .4519 RRA -.284_4

FOE .6320 FNA 1.6461

BO[ 3.7802 BRA 7.1237

DISTANCE 598.421

LOt. 8.39 VL 25.380 GAL 14.91 AZL 84.10 HCA 309.88 SMA

LOP 318.31 VP 348.197 GAP 21.24 AZP 87.50 TAL 150.85 TAP

GP 10.37 ZAL $8.28 ZAP 168.48 ETS 114.33 ZAE 127.68 ET[

117.60 ECC .36875 INC S.9029 Vl 29.758

100.51 RCA 74.24 APO 160.98 V2 34.787

172.08 ZAC 109.89 (TC 277.12 CLP 174.94

DLA -.90 RAL 329.96 RAD 6989.8 VI[L 14.194 PTH 2.59 VHP 13.403 DPA -9.54 RAP 313.87 ECC 2.3187

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( 130 C$T TIM INJ 2 LAT INJ 2 LONG

2927.94 -25.73 82.34 214.78 102.24 9 27 1 1927.9 -23.79 54.21

5227.80 26.48 235.21 218.S9 79.58 21 58 42 4627.8 24.77 226.96

2204.90 -27.18 42.79 214.42 102.99 10 43 35 1886.9 -ZS.lO 34.59

41H_4.07 27.92 215.51 215.28 78.88 23 14 4 4364.1 26.10 207.18

Z058.28 -31.05 25.69 215.31 105.15 11 47 22 1456.S -28.64 17.30

4747.45 31.81 199.09 214.51 78.78 24 19 39 4147.5 29.87 189.54

RIO-COUR8( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS -,9198 BAU .9854 S4_T 5402,1 _ 345.2 SG5 102,1 ST 2753.2 SIR 294.S SS 717.1

RC3 .0140 FAU .00294 RRT -.1005 RRF -.1001RTF .9859 CRT ,7597 CRS -.7496 CST -.9996

FC3 -.0617 BGP 18458 $GB 5415.0 825 .0028 813 -.9859 LGA 2856.8 MSA 191.3 88A 10.8

BC3 .9199 FSP -$58 SG1 5402.S 5G2 341.5 THA 179.63 EL1 2762.3 ELI 190.7 ALF 4.66

LAUNCH DATE OCT 2 1970

HELIOCENTRIC CONIC

RL 149.74 LAL .00

RP 108.95 LAP -5.06

RC 204.060 GL 10.71

PLAN[TOCENTRIC CONIC

C3 92.536 VHL 9.609

LNCN AZNTH LN(N TIM(

90.OO 8 48 $5

90.00 20 $7 1

100.00 10 7 42

100.00 21 58 $6

110.00 11 15 28

110.00 25 7 24

FLIGHT TIME 210.00 ARRIVAL DATE APR 30 1971

DISTANCE 601.841

LOL 8.39 VL 25.543 GAL 16.43 AZL 85.79 NCA 513.01 SNA 117.41 ECC .$8701 INC 4.2120 Vl 29.7S8

LOP 521.48 VP $6.144 GAP 22.41 AZP 87.12 TAL 149.46 TAP 102.47 RCA 71.97 APO 182.85 V2 54.788

GP 10.24 ZAL 57.08 ZAP 168.12 ETS 119.12 ZAE 127.44 ETE 172.28 ZAC 109.45 ETC 277.59 CLP 175.83

OLA -.51 RAL 550.81 RAD 8569.8 V(L 14.618 PTH 2.65 VHP 14.124 DPA -9.13 RAP 315.99 ECC 2.5197

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZRTH |NJ TIN( PO CST TIN INJ 2 LAT IHJ 2 LONG

2571.77 -28.55 65.41 218.48 100.82 9 29 27 1971.6 -24.57 57.18

5247.58 26.72 258.61 218.94 80.25 22 4 29 4647.6 25.10 228.52

2610.15 -27.79 45.85 218.14 101.49 10 46 12 1710.2 -25,92 37.54

4984.45 28.18 216.97 218.64 79.58 25 21 40 4584.4 26.45 208.59

2099.24 -51.75 26.78 217.13 105.44 11 50 22 1498.2 -29.56 20.22

4789.11 52.14 199.70 217.72 77.67 24 26 56 4169.1 30.11 191.07

OIFFERENT|AL CORRECTIONS RID-COURSE EXECUTION ACCURACY

TOE 4.0597 TRA 7.7040 TCS -.7580 BAU .9111 SGT 5577.5 $GR 528.8 5G3 99.8

ROE .4796 RRA -.2994 RC3 .0090 FAU .00144 RRT -.0M15 RRF -.0433 RTF .9702

FOE .9762 FRA 1.7278 FCS -.0135 BSP 18197 SGB 5587.4 R23 .0029 R15 -.9702

BDE 4.0681 848A 7.7087 BC3 .7380 FSP -544 SG1 5577.3 SG2 328.3 THA 179.85

LAUNCH DATE OCT 2 1970 FLIGHT TIME 212.00

HELIOCENTRIC CONIC DISTANCE 604.796

RL 149.74 LAL .00 L04. 8.39 VL 25.309 GAL 18.11 AZL 85.45 HCA 316.16 SMA

RP 100.92 LAP -3.15 LOP 524.64 VP 30.122 GAP 23.73 AZP 88.71TAL 148.41 TAP

RC t05.802 6L 10.64 GP 10.11ZAL 36.02 ZAP 167.64 ETS 123.85 ZAE 127.12 ETE

PLAM(TOCENTRIC CONIC

C5 104.961 VHL 10.342 DLA -.19 RAL 531.85 RAO 6570.1 VEL 15.110 PTH 2.72 VHp

LNCN AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN(

90.00 6 49 19 2915.18 -28.83 96.34 221.99 99.43 9 51 51

90.00 L_O 43 21) 5299.14 28.98 238.14 222.18 80.98 22 11 18

100.00 10 9 53 2551.08 -29.31 48.78 221.71 100.05 10 48 44

100.00 22 4 54 5004.47 28.44 218.55 221.90 80.38 25 28 21

110.00 11 17 35 2138.10 -52.32 31.72 220.81 101.78 11 53 15

110.00 23 15 21 4792.21 52.46 201.42 Z'J_l.04 78.65 24 55 14

DIFFERENTIAL CCNR(CTIONS NID-COI.MS[ EXECUTION ACCURACY

TO( 4.3744 TRA 9.3455 TC5 -.5721BAU .8181 SGT 5551.5 SGR 314.5 885 97.7

ROE .5111 ;IRA -.2491RC5 .0054 FAU-.DO024 RRT .0t54 RRF .0218 RTF .9744

FDE .9255 FRA 1.8195 FC3 .0019 86P 17799 5GB 5380.8 R25 -.0051 8t5 -9744

BIDE 4.4042 BSA 8.3471BC5 .5721 FGP -528 SGI 5551.5 SG2 514.4 THA .09

ORBIT DETERMINATION ACCURACY

ST 2775.4 _ 290.1 88 740.7

CRT .7736 CRS -.7842 CST -.9998

LSA 2861.2 NSA 185.9 SSA 10.3

EL1 2784.5 EL2 185.4 ALF 4.64

ARRIVAL DATE NAY 2 1971

117.23 ECC .40757 INC 4.5547 Vl 29.758

104.57 RCA 69.45 APO 165.00 V2 34.792

172.44 ZAC 108.96 ETC 278.03 CLP 172.88

14.936 OPA -8.70 RAP 318.05 ECC 2.7603

PO CST TIM INJ 2 LAT INJ 2 LONG

Z015.2 -25.25 60.03

4689.1 25.45 229.81

1751.1 -26.63 40.$8

4408.5 28.62 210.13

1538.1 -30.56 23.05

4192.2 30.56 192.72

ORBIT DETERMINATION ACCURACY

ST 2792.5 $R 288.1 SS 768.1

CRT .7879 CRS -.7798 CST -.9998

LGA 2904.8 MSA 176,1 8SA 9.7

ELI 2801.5 ELI 175.6 ALF 4.63

1956



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197Op

LAUI_H DATE OCT 2 1970

141EL IO([NTR 1C CONIC

RL 149.74 LAL .00

RP 108.91 LAP -5.22

RC R07.$O3 GL 10.58

PLANE TOCENTR 1C CONIC

C$ 124.810 VHL 11.1•3

LNCH AZNTH LNCH T|14[

90.00 • 50 0

90.00 ZO 48 52

100.00 10 11 22

100.00 2£ 10 11

110.00 11 19 41

110.00 23 18 I_

FLIGHT TIN[ 214.00 ARRIVAL DATE MAY 4 1971

DISTANCE 807.189

LOt. 8,39 VL 25.276 GAL 19.98 AZL •S.OG HCA 319.32 SNA 117.06 [CC .43076 INC 4.9392 Vl 29,758

LOP 327.81 VP 36.102 GAP 25.22 AZP 86.25 TAL 147.50 TAP 108.82 RCA 66.83 APO 167.48 VZ 34.795

GP 9.99 ZAL 55.11 ZAP 167.04 ETS 128.43 ZAE 126.73 ET( 172.64 ZAC 108.51 ETC 278.44 CLP 171.71

DLA .09 RAL 332.72 RAO 6570.3 VI[L 15.683 PTH 2.79 VHP 15.856 DPA -8.27 RAP 319.99 (CC 3.0508

L-I TIN( 1NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

2951.02 -27.23 71.10 225.34 96.10 9 34 12 2051.8 -23.92 42.71

$L_Z.35 27.19 239.88 L_S.R8 81.78 ZZ 17 5 4992.4 23.77 231.42

2589.35 -20.73 51.55 225.09 98.64 10 51 12 1789.4 -27.24 43.04

5030.05 28.89 220.H L_5.03 81.24 23 34 1 4430.1 27.19 211.78

Z175.55 -$2.81 _1.33 L_4.$0 1130.18 11 55 56 1575.5 -31.06 25.75

4816._ 32.77 203.28 224.23 79.69 24 38 39 4216.8 31.00 194.49

DIFFERENTIAL CGIUtI[CTIONS NID-COURR_ EXECUTION ACCURACY

TO( 4.T$08 TRA S.04.1m TC3 -.4218 BAU .7024 SGT 5324.3 SGR 301.3 $G3 95.7

RI_ .54110 RRA -.2134 RE3 .0019 FAU-.O0_18 RRT .1014 RRF .O_H_ RTF .9784

FD( .9800 FRA 1.•1_3 FC3 .0150 BSP 17269 _ S332.8 R_ -.0033 RI3 .9784

• DE 4.7713 •l_A 9.0454 BC3 .4219 FSP -311 SG1 3324.4 94;2 299.8 THA .33

LAUNCH DATE OCT 2 19713 FLIG4'IT TIN[ 218.00

HELIOCENTRIC CONIC DISTANCE 808.71NS

RL 149.74 LAL .00 LOL 8.3• VL 25.245 GAL _.06 AZL 84._ H(A 322.47 SMA

RP IOII.90 LAP -3.27 LOP 330.98 VP 5t1.083 GAP L_.•3 AZP 83.73 TAL 148.79 TAP

RC L_D3.194 GL 10.45 GP 9.98 ZAL 34.341ZAP 11MI.50 ETS 132,93 ZAE 126.24 ETE

PLANETOCENTR|C CONIC

C3 149,092 VHt. 12.0•7 DLA .23 RAL 333.47 RAD 8570.6 VI[L 16.353 PTH 2.86 VHP

INCH AZMTH LNCH TIN[ L-X TIM( INJ I.AT INJ _ INJ RT _ INJ AZNTH INJ TIME

90.DO 8 51 42 L_laT.L_9 -27.54 73.64 _8.44 96.8ti 9 38 29

90.00 _ 53 • 3317.17 27.42 241.58 L_8.23 82.64 22 21 44

100.00 10 15 • 2424.58 -_l.0a 54.11 _8.24 •7.33 10 53 33

100.00 _2 14 21 5058.13 28.94 222.08 2211.00 82.17 23 311 3•

llO.O0 11 £1 M 2210.19 -$3.20 37.11 1_7.37 98.67 I1 58 28

I10.00 23 I_ 21 4842.27 53.07 205._D _7.28 80.81 24 43 5

DIFFERENTIAL C(]tlECTI(:N6 NID-COUR mr EXECUTION ACCURACY

TD( 5.0914 TNA t.7105 TC3 -.L_I7 BAIl .5653 SGT SRIMI.4 SCA_ 289.7 SG3 93.2

liD[ .SlS_ lIRA -.1757 RC3 .0015 FAU-.O0$90 RRT .11145 RRF .1781RTF .9820

FOE 1.0_03 FRA 2.0L_8 FC3 .0£31BSP 17776 SC_ 5271.4 R23 -.0057 fl13 .9820

BOE 9.1248 BRA •.781• BC3 .2997 FSP -315 881 5248.7 $G2 284.7 THA .58

ORBIT DETERNINATION ACCURACY

ST 2803.3 SIR 282.2 •& 799.9

CRT .BOSS CRS -.7945 C5T -._•

LSA 2•23.9 14_A 14_.0 S5A 9.2

ELI 2812.5 EL2 187.5 ALF 4.94

ARRIVAL DATE NAY 6 1971

118.89 ECC .45700 INC 3.37•5 Vl 29.759

109.28 RCA •3.47 APO 170.52 V2 34.799

17_.8_ ZAC 108.08 £TC 278.82 CLP 170.47

16.905 DPA -7.84 RAP 321.83 ECC 3.4043

PO CST TIN INJ 2 LAT INJ 2 LONG

_087.3 -24.30 85.£0

4717.2 28.12 255.18

18_4.8 -27.74 45.55

4435.1 27.38 215.55

1810.2 -31.•4 _8.28

4242.5 31.45 196.35

ORBIT OET[RNINATION ACCURACY

ST 2784,2 SR 27•.8 33 81_8.$

CRT .8184_ CR• -.8121CST -.•t_9

LSA 2913.8 MSA 180.0 $$A 8.•

EL1 2795.6 EL2 159.5 ALF 4.70

LAUNCH DATE OCT 2 1970 FLIGHT TIN• 218.D0 ARRIVAL DATE NAY I 1971

HI[LIO(ENTRIC CONIC

RL 149.74 LAL .00

RP 108.88 LAP -3.32

RC 210.844 GL 10.32

PLAN(TOCENT•IC CONIC

C3 172.409 V_L 15.134

LNCH AZNTH LN(H TIME

90.00 • 33 L_

• 0.00 L_3 S• 4

100.00 10 14 31

100.00 22 17 19

110.00 11 25 L_I

IIO.O0 t• 23 10

DISTANCE 609.47•

LOt. 8.39 VL 25.217 GAL 24.41 AZL 84.12 HCA 32S.82 SMA 118.75 ECC .4D878 INC 5.8811 Vl 29.738

LOP 334.15 VP _.070 GAP 20.8• A2P 05.14 TAL 148.32 TAP 111.93 RCA 59.92 APO 173.58 V2 34.004

GP 9.77 ZAL 53.77 ZAP 195.41 ETS 137.20 Z/dE 123.84 ET( 173.08 ZAC 107.83 ETC 279.17 CLP 149.10

DLA .32 RAL 354.05 RAD 8570.• V[L 17.141 PTH 2.94 VHP 10.10ti DPA -7.42 RAP 323.5• ECC 3.83•7

L-I TIME INJ LAT INJ LQI48 INJ RT ASC ZNJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2719.11 -27.78 75.M 251.31 •5.75 • $8 41 211•.1 -2i.19 97.44

5345.59 27.•4 243.48 230.98 83.57 22 25 • 4743.8 _8.48 289.01

2458.28 -29.31 58.43 231.13 •_.13 10 55 47 1858.3 -20.16 47.02

5081.1MI 29.17 224.1_ 2_0.78 85.17 23 41 58 4461.7 27.92 215.44

2241.59 -35.49 38.51 2|K).S§ 97.28 12 O 47 1841.6 -32.12 30.60

4889.11 33.34 207.2| 2_0.11 •1.98 24 48 1• 4289.1 31 .DO 118.33

DIFFERENTIAL C(]_ECTION8

10( 5.5005 TRAIO.STLq) TC$ -.1837 8AU .4234

liD( .8281 RRA -.1255 RC$ .OOll FAU-.D08_8

IrDE I.OI30 FRA 2.1510 FC3 .O515 BSP 17185

BiD( 3.55•5 BRA10.5728 BC3 .1837 FSP -308

MID-COURSE EXECUTION ACCURACY URBIT DETERNINATION ACCURACY

$GT 5221.4 SGR 280.2 8G$ 91.2 ST 2770.0 SiR 275.3 S3 688.2

RRT .277| RRF .2700 RTF .9854 CRT .8349 CRS -.6292 C5T -.9999

5229.ORLr$ -.0040 R13 .9854 LSA 2911.4 lISA 151.5 SSA 8.1

SG1 5_22.0 Sr_ 2_8.2 THA .85 EL1 2779.8 EL2 1_1.0 ALF 4.74

LAUNCH DATE OCT 2 19"/'0 FLIGHT TIME L_/O.O0 ARRIVAL DATE MAY 10 1971

MEL IOCENTRI C CONIC

RL 149.74 LAL .00

RP 1011.811 LAP -3.55

RC 812.484 &L 10.17

PLAMETOCENTR I C CONIC

C3 E05.247 V18L 14.3L_

LNCH AZNTH LNCH TIME

90.00 I 55 0

98.00 _0 57 35

1OO.OO 10 18 1t

100.00 I_ 18 47

110.O0 11 25 5

110.00 23 _ 42

DISTANCE 808.944

LOL 8.38 VL 25.182 GAL 27.08 AZL 85.55 HEA 328.77 Sl4A 118.1_ ECC .52067 INC •.4744

LOP 337.32 Vi e 31.058 GAP 51.17 AZP 84.48 TAL 146.13 TAP 114.89 RCA 53.90 AlSO 177.34

GP 9.65 ZAL 53.50 ZAP 11_.32 [TS 141.45 ZAE 124.89 [T[ 175.55 ZAC 107.22 ETC 279.4•

DLA .51 RAL 334.44 RAD 8571.1 VEL 18.071 PTH 5.01 VHP 19.491 DPA -7.D3 RAP 525.1•

L-I TIME INJ I, AT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

2748.71 -27._5 77.84 L_$.85 94.74 • 40 47 2149.7 -27.00

5571.88 27.35 P..4S.52 233.52 84.57 L_ 27 7 4771.7 2•.79

2485.8e -L_•.SO 58.dtl 255.88 85.08 10 57 53 1885.9 -28.48

5108.77 L_.58 _6.08 233.34 84.25 23 45 57 4909.8 18.17

21_H1._2 -55.71 41.1_ L_JS.20 94-11.04 12 2 55 11418.2 -32.51

4887.17 53.59 Z0_.40 L"J_,IO 85.24 24 48 18 4287.2 52.29

DIFFERENT I AL C(NIItlCTIOI_

11)( S.MO0 TIIA11.4t15 TC3 -.0908 8AU .L_17

• IOl1 I_A -.0¢1_5 RC3 .0018 FAU-.OO3L_D

FDI[ 1.183S FRA 2.2•17 FC3 .0588 B8P 17574

BO( 3.9051 BRAll.4815 BE3 .0808 FSP -302

NID-COURli[ EXECUTION ACCURACY

8GT 51811.2 8GR 275.8 883 89.3

IIRT .571i4 RRF .3490 RTI r .9885

SCdS $178.S RL_ -.0045 R13 .9883

SG1 3170.$ S_ p P53.4 THA 1.14

Vl E9.738

V2 34.810

CLP 167.59

ECC 4.5779

INJ 2 LONG

69.41

237.O0

49.81

217.45

3£.•4

_0.41

ORBIT DET[IININATION ACCURACY

ST L_47.3 M 272.5 33 9i0.2

CRT .8518 CR3 -.8444 CST -._899

LSA 2905.4 N.qA 142.8 SSA 7.S

ELI 2757.1 EL2 142.3 ALF 4.84

1957



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 3 1970 FL;GHT T|M( 70.00 ARRIVAL DATE DEC lZ 1970

HELIOCENTRIC CONIC DISTANCE 197.027

RL 149.69 LAL .00 L04. 9.37 Vb 98,153 GAL -12.$9 AZL 88.72 HCA 89.13 8MA 135.19 ECC .23881 INC 1.2781 Vl 29.748

RP 107.59 LAP 1.28 LOP 98.51VP 38.540 GAP -7.27 AZP 89.91 TAb 231.58 TAP 320.71RCA 102.90 APO 167.47 V2 35.222

RC 57.499 GL $.84 GP -20.44 ZAL 15G.82 ZAP $7.2§ ET$ 25.79 ZAE 148.02 ETE 318.58 ZAC 81.28 ETC 290.9D CLP -31.9S

PLAN(TOCENTRIC CONIC

C3 39.31R VHL 9.0R9 DLA -9.93 RAL 211.71 RAO l§48.4 V[L 12.$57 PTH 2.28 VHP 5.989 DPA -40.67 RAP 239.01ECC 1.5979

LI4CH AZMTH LNCH TIN( L-I TIN( INJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH |NJ TIN( PO CST TIM INJ 2 LAT |NJ Z LONG
IK).O0 1 33 27 2154.90 -18.08 37.74 81.45 112.17 2 9 22 15S4.9 -14.91 30.49

90.00 11 52 3 5212.98 21.29 234.17 8S.73 79.09 13 10 §6 4615.0 "24.S2 Z25.94

100.00 2 51 38 1902.09 -t9.30 16.85 80,9_1L 113.28 3 23 21 1302.7 -15.99 11.43

100.00 13 19 33 4940.43 27.t0 215.82 85.43 79.03 14 38 54 4340.4 25.67 205.55

110.00 3 52 39 1711A5 -L_.57 2.$4 79.29 116.38 4 21 11 1111.7 -18.84 355.38

110.00 14 32 2 4704.23 51_10 194.03 84.47 75.03 15 SO 28 4104.2 28.73 186.53

DIFFERENTIAL CGRRECT|ONS N|D-COURS( EXECUTION ACCURACY ORBIT DETERN|NAT|ON ACCURACY

TDE .01K)O TRA -.3944 TC3 .2808 BAU .1976 SGT 486.1 6DR 504.2 685 169.4 ST 133.5 SR 272.9 88 370.Z

RD( -.tT64 RRA -.2536 RC$ -.L_48 FAU .03044 RRT -.2456 RRF .5610 RTF -.3539 CRT -.4171CR8 .8987 C$T -.7970
FDE .7312 FRA -.5_9 FC3-1.4467 6SP 1280 SC_ 700.7 RH3 -.1434 6d3 .9037 LSA 455.6 NRA 145.1 SSA 25.7

BO( .2907 BRA .4358 6C3 .4070 FRP -451 SGI 5§3.6 SG2 4L_).6 THA 130.89 EL1 279.8 EL2 118.2 ALF 104.08

LAUNCH DATE OCT 3 197D FLIGHT TIN( 72.00 ARRZVAL DATE DEC 14 1970

HELIOCENTRIC CC_ilC DISTANCE 203.793
RL 149.89 LAL .00 LCL 9.37 VL 28.Z04 GAL -12.28 AZL 88.55 HCA 92.37 SMA 135.76 ECC .23515 INC 1.4549 Vl 29.786

RP 107.S7 LAP 1.45 LOP IOI.TS VP 38.600 GAP -6.48 AZP 90.08 TAL 232.47 TAP 324.84 RCA 103.83 APO 167.98 V2 35.229

RC 59.38H GL 8.73 GP -21.60 ZAL 157.15 ZAP 41.22 ETS 23.59 ZN[ 148.12 ETE 314.34 ZAC 79.83 ETC 260.70 CLP -35.99

PLAN(TOCENTR|C CONIC

C3 35.643 VI4L 5.970 DLA -5.59 RAL 211.46 RAD 6548.4 VEL 12.530 PTH 2.27 VHP 5.636 DPA -41.77 RAP 257.54 ECC 1.5999

LNCH AZNTH LNCH TIME L-I T|N( INJ LAT |NJ LONG |NJ RT ASC INJ AZRTH |NJ TIN( PO C3T T|N INJ 2 LAT INJ 2 LONG
90.00 1 24 33 £183.02 -18.79 39.49 81.09 111.58 2 0 56 1583.0 -15.99 52.18

90.00 11 59 1 5173.47 25.78 231.54 84.69 77.87 15 25 19 4575.5 23.85 223.40

100.00 R 43 15 19L_.15 -20.00 20.30 80.57 112.69 3 15 24 1329.1 -16.76 13.01

100.00 13 23 D 4904.58 27.04 211.29 84.37 76.80 14 44 45 4304.8 24.98 205.11

110.00 3 45 L_ 1754.45 -23.25 3.95 79.00 115.79 4 14 20 1134.5 19.59 559.75

110.00 14 37 18 497H.04 30.51 192.61 83.54 75.77 15 55 10 4072.0 27.98 184.52

DIFFERENTIAL CCI_tHCTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

.0t24 TRA -.$644 TC$ .2636 BAU .20H5 3GT 480.0 8DR 531.3 8G3 189.4 ST 158.1 SIR 252.5 88 410.5

RD( -.R501 RRA -.H670 RC3 -.5333 FAU .06654 RRT -.2199 RRF .6324 RTF -.2943 CRT -.3804 CRS .6505 CRT -.7952

IrD( .85£7 FRA -.4444 FC3-1.6161 BSP 1524 388 716.0 RZ3 -.1403 R15 .6369 LSA 478.0 NSA 148.5 98A 25.5
BO( .£997 BRA .4517 8¢3 .4249 FSP -513 SG1 564.1 SG2 441.1 THA 122.58 EL1 259.6 EL2 124.2 ALF 105.35

LAUNCH DATE OCT 3 1970 FLIGHT TIM( 74.00 ARRIVAL DATE DEC 19 1970

HELIOCENTRIC CONIC DISTANCE 210.529

RL 149.99 LAL .DO LOL 9.57 VL 26.966 6AL -lt.18 AZL 66.37 HCA 95.6t 6MA 136.25 ECC .25198 |NC 1.9529 Vl 29.799

RP 107.55 LAP 1.92 LOP 104.99 VP 59.649 GAP -5.72 AZP 90.16 TAL 235.21 TAP 529.62 RCA 104.65 APO 167.85 V2 $5.235

RC 91.349 GL 7.64 ;P -85.24 ZAL 157.32 ZAP 45.40 ETS 21.46 ZAE 148.22 ETE 309.51 ZAC 78.52 ETC 260.43 CLP -40.19

PLAN(TOCENTR|C CONZC

(3 35.099 V_L 5.922 OLA -4.56 RAL 211.34 RAD 6568.4 VEL 12.506 PTH 2.29 VHP 5.339 OPA -42.96 RAP 255.74 ECC 1.5771

LNCH AZHTH LNCH TIN( L-I TIN( |NJ LAT INJ LONG |NJ RT ARC |NJ AZNTH |NJ TIM( PO CST T|M INJ 2 LAT INJ Z LONG

!)0.00 1 19 23 2210.70 -19.47 41.24 60.90 110.97 1 55 14 1910.7 -16.45 33.87

90.00 18 6 10 5151.57 25.25 229.04 83.84 76.73 15 51 50 4539.6 23.17 220.99

100.00 2 35 34 1955.E4 -L_).66 21.94 80.40 112.08 5 8 9 1355.2 -17.51 14.59

100.00 13 29 40 4670.21 26.51 208.69 63.50 75.65 14 50 50 4270.5 24.27 200.81

110.00 3 39 53 1757.04 -25.91 5.37 78.87 115.19 4 8 10 1157.0 -20,32 358.07

110.00 14 42 51 4141.82 L_.90 190.41 62.40 72.60 16 O 12 4041.2 27.23 182.24

DIFFLrRENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.01HI3 TRA -.3793 TC3 .2374 6AU .2081 SGT 473.1 6842 563.0 683 210.4 ST 146.7 SIR 229.1 iS 451.4

RD( -.2201 RRA *.2906 RC3 -.5749 FAU .072_11 RRT -.1694 RRF .tMI14 RTF -.2107 CRT -.5459 CR8 .9259 CBT -.7992

Iro( .9847 FRA -*7356 FC3-1.7932 Blip t366 SC_ 735.4 R23 -.1139 R15 .6767 LSA 504.5 NSA 151.0 88A 25.3

ROE .2421 BRA .471R 5C3 .4436 FSP -580 SG1 579.0 SG2 455.4 THA 112.05 EL1 237.4 EL2 132.9 ALF 108.44

LAUNCH OAT( OCT 3 1970 FLIGHT TIME 76.00 ARRZVAL DATE DEC 18 1970

HELIOCENTRIC CCNIC

RL 149.19 LAL .00

RP 107.33 LAP 1.79

RC 83.335 GL 8.57
PLANETOC(NTRZC CONIC

C3 34.547 VtCL 5.879

LNCH AZRTH INCH TIM(

90.D0 1 I 53

90.00 12 13 33

100.00 2 26 33

100.00 13 36 35

110.00 5 31 51

110.00 14 46 40

DIFFERENTIAL C_RHCTION8

TD( .1117 TRA °.3115 TC5 .Z015 BAU .2150

liD( -.1981RRA -.HIdO RC3 -.4193 FAU .07682

FOE 1.1251 FRA -.8042 FC3-1.9740 BSP 1470

BO( .2198 BRA .4940 BC5 .4952 FSP -650

DISTANCE 217.L_HA
LOL 9.37 VL 28.313 GAL -12.07 AZL 88.19 NCA 98.85 SMA 134.e0 ECC .22922 IN(: 1.8124 Vl 29.799

LOP IOI.H3 VP 38.649 GAP -5.00 AZP 90.H8 TAL 233.80 TAP 33H.65 flCA 105.29 APO 167.91 v2 35.240

GP -24,76 ZAL 157.34 ZAP 49.77 ET6 19.34 ZN[ 148.24 (T( 304.08 ZAC 76.69 ETC 260.12 CLP -44.97

DLA -3.39 RAL 211.3H RAD 6568.4 VEL IH,437 PTH 2.26 VHP 5.079 DPA -45.94 RAP 233.58 ECC 1.5889

L-I TIN( INJ bAT INJ LONG INJ RT ASC INJ AZNTM INJ TIM( PO C3T TIM |NJ 2 LAT INJ Z LONG

I1_J8.04 -20.13 42.97 80.67 110.34 1 40 11 1638.0 -17.19 35.54

5104.941 24,1_ 1_6.17 83.17 75.67 13 36 _6 4505.0 L_Z.47 219.99

IR8t.01 -21.33 L_.39 80.36 111.45 3 I 34 1381.1 -19.23 16.19

4837.17 H5.93 L_4.61 6H,RO 74.58 /4 57 12 4237.2 23.59 198.91
1771.48 o_4.5S 6.80 78.90 114.56 4 2 36 1179.5 -21.03 559.42
4911.52 211.28 188.32 61.6S 71.51 16 5 32 4011.5 26.47 190.29

MID-COURSE EXECUTION ACCURACY ORBIT DETENNINATION ACCURACY

8GT 466,H _ 5610.3 683 231.9 ST 160.0 SR 203.1 33 493.1

RIRT -.04_4 W ._N RTF -.0987 CRT -.3076 CRS .7875 CST -.8147

$GB 761.1RL_ -.0816 R13 .7247 LSA 534.8 MSA 152.7 SSA 25.0

3G1 602.6 $82 4a4.6 THA 99.84 EL1 214.8 EL2 144.0 ALF 115.97

1958



JPL TM 33-99 EARTH--VENU_'-rRAJECTORIES (VOL. 5, 1970_

LAUNCH •ATE OCT $ 1970 FLIGHT TIN[ 78.00 ARRIVAL DATE DEC £• 1970

HELIOCENTRIC CONIC DISTANCE 2Z$.•87

RL 149.9R LAL .00 LOL 9.37 VL ER.$4R GAL -1|.98 AZL 88.00 HCA 102.09 SI4A 15•.88 ECC .Z2871 INC 1.9•54 Vl £t.791

RP 1DT.SZ LAP 1.95 LOP 111.47 VP 38.719 GAP -4.51 AZP 90.4Z TAL 254.25 TAP 33•.32 RCA 1•5.85 APO 187.93 VE 35.245

RC 65.403 GL 9.52 GP -26.32 ZAL I§7.ZO ZAP 54.32 IrT8 17.17 ZAE 14R.12 ET[ EIHl.09 ZAC 74.98 [TC 259.75 CLP -49.40
PLANETOCENTR ZC CONIC

C3 34.123 VHL 5.841 •LA -2.81 RAL E11.42 RAD 8§88.5 VEL 1Z.470 PTH 2.18 VHP 4.858 DPA -44.88 RAP 281.DR ECC 1.5818
LNCH AZNTH LNCH TINE L-I TII4[ INJ LAT

90.00 1 I 59 L_i5 . 18 -L_O. 78

IG.OG 12 21 19 5071.$2 24.10

100.00 t tt • 2OOI.70 -tlJND

100.00 19 43 47 4805.01 25.53

110.00 $ tY 35 1001.81 -tS.t8

110.00 14 $4 $0 45_.(4 ER._l

DIFTEI_NT/AL C_ItECTI_

TD( .1289 TRA -.43'03 TC5 .1491 DAU .EEl•

RDE -.141_ RItA -._934 RC3, -.4622 FAU .08410

FDE 1.R870 IrRA -.•SOZ FC3,-2.13,3,8 BSP 149S

liD( .1951 BRA .5L_5 BC3, .4987 FSP -M•

LAUNCH •ATE OCT 3' 1970 FLIGHT TINE BO.O0

HELIO(ENTRIC CGNIC DZ•TANC[ 23,0.514

RL 14•._ LAL .00 LOL 9.37 VL ZR.3,?S GAL -11.88 AZL RT._ HCA 105.3,3, _4A
RP 107.51 LAP 2.11 LOP 214.71 VP M.74£ GAP -3'.64 AZP 90.58 TAL P34.52 TAP

RC JT.4_ GL 10.49 GP -ET.D3' ZAL 158.•3' ZAP 59.01 ET3' 14.90 ZN[ 147.7• [TE
PLAN[TOCENTR 1C CON|C

C3 55.73,1 _9L §.809 DLA -1.85 RAL E|I.•E RAiD •3'M.5 V[L 1Z.454 PTH 2.ES VHP
LNCH AZNTH iNCH TINE L-I TIN( INJ LAT

90.00 O $3' 3'5 !_.30 -£1.3'•

!10.00 12 29 15 50_.34 _3.49
100.00 £ 18 10 1_32.39 -rt.3,7

180.00 11) $1 _n 4773,.SG ZS.TD

110.OO $ _ 39 11_4.25 -25.79

110.00 15 I 80 4SS,I . 39 27.98

DIFFERENTIAL CC_CTION•

TOE .1143, TllA -.4|_/ TC3, .DIM4 9AU .£344

ND[ -.1117 RNA -.3,13,3, RC3, -.5112 FAU .0•999

_D_ 1.427• I_A -.9081 FC3,-E._D99 9rap 1697

IIO[ .1905 BRA .5572 BC3, .5199 FSP -779

INJ LGNG INJ RT ASC INJ AZNTH INJ TIN( PO C3,T TIN INJ 2 LAT INJ 2 LONG

44.71 01.00 108.70 I 3'9 44 IQ•$.2 -17.8R 37.21
Z24.3,7 82._ 74.(4 13, 45 45 4471.3, 21.76 21•.49

25.23' IK).S2 110.80 2 5S 3'5 1404.7 -19.R4 17.74

204.41 88.20 73'.57 15 3, 52 4£05.0 22.93, 194.50
8.23' 73'.08 113,.DE 3, ST 3'5 1201.• -21.73 .78

186.39 81.07 70.48 18 11 12 3••2.7 25.71 178.57

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 473'.3 8DR 83'3'.9 SG3, 2SE.D ST 17•.9 SR 173'.3, •3' 540.9

RRT .0459 I_ .7929 RTF .053,7 CRT -.PE30 CR8 .7258 C3,T -.9199

T91.1 P._ ._SO R13, .T•27 L•A 573,.R 146A lS3,.T •SA 24.2

_1 834.7 $GZ 41_.2 THA 85.60 EL1 183,.2 ELE 153.7 ALF 159.37

ARRIVAL DATE DEC _ 1970

13,7.09 ECC .22483, IN(; 2.1•30 Vl 29.7••

539.85 RCA 10_.30 AFt) 197.R• VZ 3'5.249

_1.83, ZAC 73,.21 ETC 259.3'5 CLP -54.39

4.668 DPA -45.95 RAP _8.25 ECC 1.5SS1

INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO C•T TIN INJ E LAT INJ 2 LONG

_.47 81.28 109.03, I 3'3' 47 1892.5 -19.5R 39.RO
21_.15 _.50 T3,.71 13, 3'3' 11 443'8.3' 22.05 214.3,4

H.89 80.80 110.13, E 50 2 143,2.4 -19.•3, 19.34
_O_.E7 81.90 72.81 15 10 53' 4175.5 E_.09 114.4S

9.R9 79.40 113,.25 3, 53, 3 1224.3, -1_.42 2.1•

184.39 _0.85 89.51 18 17 14 3954.4 _1.93, 171.54

NID-COUR3'[ [trlrCUTIGN ACCURACY _T DETERNINATION ACCURACY

SGT 490.8 SCAt 879.S $83, 273,.D ST L_4.2 SR 145.8 •3' 57•.5

RRT .1777 RNF .791H5 RTF .P106 CRT -.13,91 CR3, .81SS CST -.•SS2

838.1 RL_ .0878 R13, .7••8 L3,A 611.R NSA 153,.S 3,SA E$.•

SG1 •_0.3, SG2 475.2 THA 75.91 ELI 208.1 EL£ 142.8 ALF 1••.01

LAUNCN DATE OCT 5 1970

HELIOCENTRIC C_IIC

RL 149.69 LAL .00

RP 107.50 LAP 2.25

RC ••.•OO GL 11.51

PLAN[TOCENTRIC CONIC

C3, $$._7• Vt4L S.777

LNCN AZNTH LNCH T|I4[

!10.00 O 49 3'7

ira.o• It 3'7 34

IO0.OG t 10 39

100.08 19 59 1R
110.00 $ I• 10

110.00 15 • 14

FLIGHT TIM( 82.00 ARRIVAL •ATE DEC 24 1970

DISTANCE 257.104

LOL 3'.3'7 VL 23,.3,91 GAL -11.78 AZL $7.82 NCA 108.57 SI4A 13,7.22 ECC .22248 INC 2.$76S Vl _1.7•4

LOP 117.3,• VP 3'8.7§7 GAP -3,.05 AZP 90.78 TAL 23,4.R8 TAP 3'43'.25 RCA 109.87 APO 1R7.78 V2 $9.255

GP -_.S4 ZAL 158.51 ZAP 3,3,.3,1 ET3, 12.51 ZA[ 147.13, ET[ 284.66 ZAC 71.40 ETC 2Sl.•• CLP -39.Sl

DLA -.R8 RAL 211.92 R/d) 85_.$ VEL 1_.440 PTH 2.25 VHP 4.S18 DPA *4S.l_l RAP 22S.14 ECC 1.5498

L-I TINE INJ LAT INJ LONG INJ RT A3,C INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

23,19._8 -21.97 48.25 81.88 108.3,3, 1 28 17 1719.7 -19.£4 40.42
5003,.?0 rE.IS 21D.97 Rt.OI 72,80 14 1 2 4405.7 20.26 21£.24

_OS•.L_ -25.17 28.59 •t.tt IG_.43, 2 44 57 141R.3, -tO.•1 _0._

474E.N t4.DS 200.18 81.87 71.69 15 1R 16 4142.3 21.33, 192.45

ilMI8.93, -_9.3,9 11.18 79.8_ 112.5• 3, 4• 57 IE48.9 -ES.10 3.57

45_.41 27.3'0 13,E.S0 80.3'7 _8.5• 1• E3, 40 3,121.4 24.14 174.7S
DIFFERENTIAL CaN_CTIO_J MID-COURSE EXECUTION ACCURACY ORBIT DETD_41NATION ACCURACY

TO( .1903, TRA -.4_47 TC3, .0_78 BAU .23,0_ $GT $_8.RSGR 7_.3, SG3, 292.1 3,T 23,9.3, SR 121.S 88 •ll.•

I_ -.071• RRA -.3,8_0 RC3, -.5899 FAU .09512 RRT .3,245 I_ .8300 RTF .373,4 CRT .0279 CR3, .423,1 C•T -.8844

FO_ 1.9_$1 FRA -.IS04 FC_-E.4871 B•P liES _ 897.1 I1_ .1005 R13, .83,|2 LEA 654.8 N_A 152.4 8USA 23.5

BO[ ._03,3, BRA .5919 BC3, .3,1_OQ FSP -844 SGI 7_0.7 SG_ 475.8 THA 87.61 ELI 25•.4 ELZ 121.5 ALF 1.0•

LAUNCH OAT( O(T 3, 1Rlq)

NEL IG_rNTNI C CS_ll C

RL 149.•9 LAL .00

RP 107.49 LAP 2.3'9

NC 71.740 GL 1l.S•

PLANETOCIMllll C CCIII C

C3, 53,.C_3 VHL 3,.780

L.NC_ AZNTH INCH TINE

90.00 0 44 0

90.00 1£ 41 L_

100.00 E $ L_

100.00 14 7 _HI
110.00 3 14 3,

110.00 19 19 31

FLIGHT TIN[ 84.00 ARRIVAL DATE DEC 2• 1970

DISTANCE _43,.858

LOL 9.57 VI_ I_I._HI8 GAL -I1.M AZL 87.42 HCA 111.81 SMA 13,7.28 ECC .EZ094 INC 2.577• Vl _9.7•9

L_ Ill.R1 VII 3R.TM GAP -t.43 AZP 90.98 TAt. 234.70 TAP _48.52 RCA lOIS.iS APO 167.62 V2 35.255

GP -3,1.14 ZAL 153,.9_ ZAP _.8S ETS D._ ZAE 144.22 ETE ET7.98 ZAC 69.58 ETC _S8.56 CLP -94.82

2.£5 VtlpDLA .5ORAL 21R.3,3, RAD •511.3 VEL 12.427 PTH

L-I TIME INJ LAT INJ LGNG INJ RT ASC INJ AZMTH

L_J47.SO -I_.58 50.N I_.11 107.59

4IT_.O§ _.17 tits! I_.0_ 71.12

_0_4.i7 -_.76 30.3'3' 81.78 108.70

4711.11 _.57 1_0.12 81.58 70.91
1870.08 -L_.99 12.T2 80.48 111.8_

441N|.49 L_.SR 180.t_ IO.R3 8T.M
DI_IAL CCRtJ_TIOI_

TIDE .1_44 _ -.|3,|S TC3, -.0_ ILRU .L_
-.O_SY NItA -.3,3,1£ RC3, -.am FAU .01H_4

1.R4)49 FRA -.R747 FC3'-R._IRS BI e 2191

.E_I4 MA .el_NI BC3, .8090 FSP -907

4.399 DPA -47.41 RAP _1.80 ECC 1.5441

INJ TIME PO C3,T TIN INJ E LAT INJ 2 LONG

I 23' O 1747.5 -19.84 42.5•

14 9 EO 43,73,.1 19.49 210.17

240 14 1484.7 -EO.D8 _.65

19 _ 11 4111.1 20.54 190.47

5 45 t3, 1270.1 -23,.TR S.O2

18 30 34 3898.5 E3,.32 1TE.99

NIT D(_INATION ACCURACY

ST £83,.3, M 10S.4 13, RSI.•

CRT .3,003, CR3, .10_S C3,T -.RG•I

L•A 70E.9 NSA 150.8 •3,A 23.1
EL1 285.3' EL2 99.8 ALF 7.27

Nl_ EXECUTION ACCURACY
8GT $lS.S MAt T_.8 _83, 308.3'

I_T .W9 _ .8148 RTF .SEOS

INI9.4 _ .1£3,9 R13 .IS?3,

SG$ 94S.8 _ 41_.D THA 80.60

19S9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE OCT $ 1970 FLIGHT TIN( 61.OO ARRIVAL DATE DEC 28 1970

_AELIOCENTRIC CONIC DISTANCE 860.176

RL 149.D9 LAL .DO LOt. 9.37 Vb 18.397 GAL -11.58 AZL 87.21 HCA 115.05 SHA 137.Z8 (CC .t1934 IN(: Z.7880 Vl 19.766

RP 107.48 LAP t.S$ LOP 124.45 VP 36.796 GAP -l.lS AZP 91.16 TAL 134.60 TAP 349.66 RCk 107.17 APO 197.39 Vt $5.157

RC 73.903 GL 13.67 GP -$2.71 ZAL 15§.16 tAP 76,46 ET6 7.30 ZAE 144.95 ETE t71.19 ZAC 67.7D (TC EST.l$ CLP -70.t5
PLANETOCENTRIC CONIC

C3 38.760 _ 5.785 DLA 1.19 RAL 212.63 R/d) 65a8.3 VEL lt.416 PTH t.Z4 VHP 4.316 DPA -4R.ED RAP 11D.32 (CC 1.5395

LNCH AZNTH LNCH TIN( L-| TIN( |NJ LAT INJ LONG INJ RT ADC INJ AZNTH INJ TIN( PO CST TIN |NJ t LAT INJ Z LONG
IO.O0 "0"$8 SO 8376.17 -t$.13 51.99 88.89 106.80 1 18 15 1776.E -ED.61 44.ZZ

90.00 It $5 SO 4140.04 11.46 E15.U 68.09 71.07 14 16 10 4340.1 18.68 Z09.09

100.00 E 0 3S E111.88 -14._I 3E.14 61.47 1D7.91 E 35 47 1511.9 -11.66 14.38

100.00 14 16 35 4679.61 L_.I5 188.05 61.68 69.95 15 34 35 4079.6 19.71 188.49

110.00 5 10.,:$11 1895.98 -87.58 14.51 61.1D 111.04 3 41 47 1193.9 -14.47 6.53

110.00 IS 18 17 4470.30 15.65 178.76 80.t$ 64.81 16 37 57 3870.3 tZ.48 171.14

DIFFERENTIAL CGItRECTIOI_ HID-COURD£ EXECUTION ACCURACY GIEBIT DETERMINATIC_I ACCUIqACY

TO( .t979 TRA -.ODOR TE3 -.1399 BAU .1916 SGT _.1 SGR 816.3 $63 510.8 ST 538.8 M 103.4 88 885.9

RD_ .D188 liRA o.3331 RC3 -.9506 FAU .10111 RRT .5798 RRF .8748 RTF ,6384 CRT .6140 CRS -.tDZO CST -.9167

FOE 1.9111 FRA -.i7ll FC3-t.6966 3SP 1496 $GB 1054.9 RZ3 .1405 fl13 .8765 LSA 758.4 NSA 148.3 SSA 22.6

BO_ .8681 RMA .8488 BC3 ._$53 FSP -956 SG1 944.0 661 470.7 THA 54.59 ELI 343.1 ELE 80.1 ALF 11.19

LAUNCH DATE OCT 3 1970 FLIGHT TINE 88.00 ARRIVAL DATE DEC 30 1970

_LIOCENTRIC CONIC DISTANCE 156.657

RL 149.19 LAL .00 LCL 9.3T VL 28.390 GAL -11.47 AZL 86.9t) HCA 118.30 SNA 137.11 ECC .11786 IN(: 5.0099 Vl 19.786

RP IOT.4I LAP 1.65 LOP 1£7.70 VP 3t.761 GAP -1.31 AZP 91.43 TAL 134.39 TAP 351.69 RCA 107.31 APO 167.11 Vt 35.158

RC 79.087 GL 14.84 GP -34.13 ZAL 154.47 tAP 79.14 ET6 4.47 ZN[ 143.36 ETE 114.66 ZAC 85.97 ETC t57.H9 CLP -75.73

PLAN[TOCENTRIC CONIC

C$ 3£.555 VIAL 5.704 DLA 1.31 RAL !13.44 RAD 65M.3 VEL lt.406 PTH t.14 VHP 4.166 DPA -46.84 RAP 114.79 ECC 1.5354

LNCH AZMTH LNCH TIN( L-I TINE INJ LAT INJ L_NG INJ RT AOC INJ AZNTH INJ TIN( PO CST TIM INJ I LAT INJ E LONG

IK).O0 0 33 H7 1400.04 -L_.71 53,881) 63.71 105.96 1 13 33 1804.0 -t1.H9 46.15

90.00 13 5 5H 41101,37 20.70 H13.46 8H.17 70.t3 14 17 36 4306.4 17.61 t05.99

100.00 1 55 93 1140.19 -tA.DH 34.04 63.31 107.07 I 31 33 1540.t -P_.34 24.19
I00.00 14 89 7 4147.46 11.88 t93.97 61.80 69.11 15 43 35 4047.S 18.65 184.49

!10.00 $ I 34 1918.83 -_8.16 16.01 61.09 110.20 3 $6 35 1318.8 -85.17 8.13

110.00 15 31 Ii 4441.56 15.09 179.91 10.37 65.95 16 45 55 3941.6 £1.80 169.47

DIFFI_tENTIAL CONIECTION8 MID-COURSE EXECUTION ACCURACY ORBIT OETE_lqINATION ACCURACY

TDE .3607 I_A -._0 TC3 *.H355 BAU .3170 8GT 772.1 86_ OS_.O 863 319.1 ST 400.1 M 116.9 D8 715.7

.0361RIIA -.3_0| Re3 -.88O6 FAU .10366 RRT .J476 W ._ RTF .7151 CRT .8314 CR8 -.8131CST -.941H

F_E 1.1_D88 FRA -._¢W9 FC3-1.7576 BOP 18dO 8GO 1151.6 R13 .1527 R13 .895D LSA 816.1N_A 145.6 66A _£.0

.3561RMA .7109 6C5 .7189 FOP -886 SG1 ID54.1 66t 488.7 THA 49.40 EL1 411.1ELt 8_.9 ALF 14.00

LAUNCH DATE OCT 5 1970 FLIGHT TIN( 9O.OO ARRIVAL DATE JAN 1 1971

H(LIC_ENTRIC CONIC OISTANCE 166.104

RL 149.69 LAL .OO LOt. 9.37 VL 18.37| GAL -11.3§ AZL el. IS HCA 111.54 3MA 137.10 (CC .11646 INC 3.1457 Vl 19.744

RP 107.40 LAP R.77 LOP 130.95 VP 38.751 GAP -.70 AZP 91.70 TAL 134.07 TAP 355.61 RCA 107.41 APO 168.78 VZ 56.269
RC 71.t89 GL 16.01 GP -35.70 ZAL 153.51 ZAP 61.66 878 1.§0 ZAE 141.49 ETE 156.59 ZAC 64.23 (TC 158.78 CLP -81.ZD

PLAN[TOCENTRIC CONIC

CS SO.SIS VHL 3._8S DLA 3.38 RAL 114.14 RAD 63t8.3 V_L lt.397 PTH !.14 VHP 4,148 DPA -49,3| RAP 211.89 ECC 1.5520

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT INJ LONG XNJ RT ASC INJ AZNTH [NJ TIN( PO COT T|H INJ 2 LAT INJ £ LONG

I)0.00 Ote 19 8437.59 -14.16 $6.11 84.69 105,04 1 8 37 1637.6 -21.98 48.20

90.00 13 16 37 4671._0 10.08 111.16 8H._O 69.41 14 37 49 4171.8 16.90 _03.85

100.00 1 31 1S !170.11 -15.50 36.07 84.31 109.15 t 17 15 1370.1 -83.04 26.14

100.00 14 36 13 4614.30 tl.06 191.85 61.11 16.19 15 53 17 4014.3 17.93 184.46

110.00 3 3 7 1/)43.16 -t0.78 17.8_ 65.13 109.19 3 35 31 1345.t -13.86 9.84
110.00 I$ 41 O 4411.01 14.13 175.0_ 80.63 05.11 16 54 32 3612.0 10.67 197.88

DIFFI[RENTIAL CORRECTION8 MID-COUR31[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( .4R31 TRA -.6789 TC$ -.3381 BAU ._449 _GT 094.1 8DR _.9 $G3 331.9 ST 473.5 SR 141.2 SS 741.7

RD_ .0961RRA -.3_ tiC3 -,7130 FAU .10371 RRT .7311RRF .9038 flTF .7961 CRT .9351 CRS -.7968 CBT -.9521
FOE 1.9931 FRA -.9_4 FC3-1.7777 BSP 3118 SGB 1161.4 R_3 .1626 R13 .9079 LSA 879.5 MSA 141.5 86A 11.3

DOE .4_43 BRA .7§17 BC3 .7961 FSP -1015 SG1 1173.6 86_ 4M.S THA 44.82 EL1 491.6 EL2 48.1 ALF 15.74

LAUNCH DATE OCT 3 1970 FLIGHT TIN( 91.00 ARRIVAL DATE JAN 3 1971

H_L IOCENTRIC CGNZC

RL 149.69 LAL .00

RP _O7 • 46 LAP 1.97
RC 88.507 GL 17.41

PLANETOCENTR I C COMIC

C3 3H, 163 _ 5.671

LNCH AZNTH LNCH TIR
90.00 0 13 I

90.00 13 19 13

100.00 1 49 _4

100.00 14 47 _9

110.00 I 59 41

110.00 13 50 31

OIITANCE 119.515

9.37 VL 18.355 GAL -11._4 AZL 84.S0 HCA 114.78 _A
LOP 134.tO VP _41.7_ GAP -.18 AZP _.00 TA_ 133.65 TAP

GP -$7.12 ZAL 151.45 tAP 67.L_ ET6 359.40 ZAE 139.40 ETE

160.84 [CC .11319 INC 5.4988 Vl _J.788

338.4t RCA 107.47 APO 1_4.41 V2 35.258

153.01 ZAC 68.53 ETC 156.23 CLP -69.80

DLA 4.50 RAL 134.95 RAD 65M.$ V_L 12.391 PTH 1.14 VHP 4.161 DPA -49.73 RAP 107.69 ECC 1.5293

L-| TIME INJ tAT INJ _ INJ RT ASC |NJ AZMTH INJ TIM( POCST TIM INJ I LAT INJ I LONG

£476.52 -_4.91 58.42 85.83 104.01 1 4 19 1871.3 -11.69 50.45

4839.33 19.00 106.97 85.07 GO.GO 14 46 30 4135.3 13.91 H01.64

L_0_.13 -_.09 38.17 85.46 105.13 I 13 18 1_01.1 -13.76 30.15

4579.79 _0.16 169.47 1_1|.56 67.47 16 3 46 5979.8 16.95 182.36

19_.36 -_.40 19.78 84.36 100.18 3 3t 35 1373.4 -L_.6t 11.7D
4391._ _5.33 173.01 8|.04 84.16 17 3 54 3781.3 19.68 163.85

ORBIT DETERMINATION ACCURACY

ST 556.7 _M_ 171.0 96 764.3

CRT .9763 CR8 -.9906 CST -.9808

LSA 950,5 N6A 139.4 6SA 20.5

ELI 581.3 ELZ 3S.S ALF 16.75

DIFF_3_NTIAL CGIM_CTICN8

TOE .S096 TRA -.7_7 TC3 -.4446 BAU .3745

liD( .1890 RMA -._D98 RC3 -.7490 FAU .10154

F_E !.0839 FRA -.6717 FC3-1.7548 BOP 3611

BO( .S£41 RMA .7918 BC3 .8710 FSP -10tl

MID-COURSE EXECUTION ACCURACY

8GT 10L_.7 8DR 911.5 K3 331.1

RRT .7751 _ .9141 RTF .9t61

SDB 1370.5 RL_ .1716 R13 .9178

SG1 1300.1 661 458.2 THA 40.72

1960



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUIKH DATE OCT $ 1970 FLIGHT TItlE 94.00 ARRIVAL DATE JAN S 1971

t'I(L|OCENTRIC CONIC

RL 149.99 LAL .DO

RP 107,48 LAP 2.97

RC 91.739 GL 18.84

PLAN[TOCENTRIC CONIC

C3 38.0§7 _tL 5.698

LNCH AZMTH LNCH TIME

90.00 O 17 41

90.00 13 40 55

IOO.OO 1 41 49

1OO.00 14 $9 34

110.OO 8 SI 13

110.OO 1i I 351

DIFFERENTIAL COIIRECTIO_I

• SIIMI TRA -.7?QS TC3 -.5511 BAU .4019

8tOE .189S llA -.L_4I RC3 -.7984 FAU .09635

FOE R.0939 IrRA -.T?tI FC$-E.ISeO BSP 3909

BO( ._D liRA .IMW8 BC$ .9376 FSP -953

DIITANC( 275.994

L01. 9.37 VL EI.310 GAL -11.11 AZL IS.13 HCA 188.0Z SMA 136.73 ECC .21396

LQP 137.45 VP 3t.711 GAP .tO AZP 92.33 TAL 233.13 TAP 1.15 RCA 107.48

GP -38.51 ZAL 151.20 ZAP 91.47 ITS $59.19 ZAE 137.14 ETE 248.01 ZAC 60.97

IN( 3.7780 Vl £9.79J

APO 195.RJ V8 $5.857

ETC 855.71CLP -91.49

DLA 5.70 RAL 215.97 RAID 65U.$ V[L 1_.307 PTH Z.Z4 VHP 4.304 DPA -50.14 RAP 804.86 ECC 1.5878

L-I TIN[ |NJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TINE PO CST TIN INJ 8 LAT INJ 8 LONG
9507.99 -95.44 10.95 97.16 IOE.II O 59 34 1907.9 -23.41 58.99

4717.0t 18,03 LD09.Sl 93.70 67.79 15 O 59 4197.1 14.99 1D9.59

L_39.OE -L_.88 4O.EMI 84.83 104.00 8 19 5 1839.9 -84.49 38.57

41i3.$7 19,11 187.40 93.17 69.65 19 15 19 3943.4 15.89 180.18

1003.99 -30.04 Z1.94 IS.77 lOT.IS 3 19 37 1404.0 -87.40 15.74

4341.D$ 1_.37 171.M 9|.10 93.45 17 14 O 3749.0 19.91 193.95

NIO-COURI[EXECUTION ACCURACY ORBIT DET[RIiINATION ACCURACY

SIT 1174.9 _ 913.4 $93 31S.D ST 950.9 IM L_8.$ 99 793.3

RRT .I07l RRF .gels RTF .0356 CRT .9937 C_I -.9457 CIT -.N39

|415.S _ .1848 R|3 .Itt3 LSA 1037.7 NSA 159.3 IIA 19.1

$91 1411.4 $C_ dliI.5 THA !HI.99 EL1 683.0 ELI IZ.3 AU r 17.99

LAUNCH DATE OCT 3 1970 FLIGHT TIN( 9¢1,.00 ARRIVAL DATE JAN 7 1971

tEL IOCENTI IC C_NIC

RL 1i9. #9 LAL .00
RP 107.49 LAP 3.09

RC 84.1m$ ft. Im.39

PLAIGTOCENTI IC CONIC

C3 $t.O31 VHL 3.t40

LNCN AZMTH iNCH TIME

ira.Do O IE 5

90.DO 15 $4 49

1DO.D0 1 39 44

liD.DO 15 t£ 41

110.O0 E St _NI

110.00 19 11 N

DISTANCE I_ll. 138

LOt. 9.57 VL !18.199 GAL -10.90 AZL 85.t5 HCf4 151.tt SNA 156.49 ECC .11190

LOP 140.70 VP _l.lll GAP .14 AZP I_.ll TAL 951.55 TAP 3.78 RCA 107.43

GP -34).8t ZAL 149.1_ ZAP i_.34 ETI 551.88 ZA[ 134.71 ETE 243.34 ZAC 39.84

DLA 1.98 iLiL 111.88RAO I|ll.3 VI[L lt.588 PTH 1.14 VtiP 4.378 DPA -50.56

L-i TIME INJ LAT |NJ LONG INJ RT AIC INJ AZMTH |NJ T|ME PO CST TIM

!149.10 -tI.Ot 13.75 141.71 101.59 O 54 31 1048.1

4751.31 19.88 104,N 14.50 II.88 15 14 3 4139,4

1_75.09 -97.18 45.3I 11.40 10_.71 t 14 39 117§.1
4_D4.7I 18.13 189.0_ 13.15 65.85 19 17 $4 3904.7

Z057.I7 -50.88 E4.SS 97.41 1O§.l_ 3 tl 34 1457.7

4514.91 11.51 188.111 11.35 I_.I_ 97 15 tl 3714.1

DIFFEI_NTIAL CCII_CTIGN_

TDE .7008 TIA -.IJ_7 TC5 -.I371 BAU .4599

ROE .1199 NIA -.L_TI IC5 -.7770 FA4J .09970

IrDE !.0757 IrRA -.7970 FC_-l.S84JI Blip 4495

ROE .7919 NA .liSt It5 1.0177 FSP -gI8

IN( 4.0709 Vl L_.799

APO 195.34 Vl 53.155
ETC 135.11 CLP -88.99

RAP _DI.IK3 ECC 1.5171

INJ I LAT INJ I LONG

-_.11 53.58

15.70 188.91

-93.19 53.13

14.74 177.99

-18.E1 19.03

17.49 III.N

ORBIT D(_INATION ACCURACY

ST 751.1M 953.S 99 799.3

CRT .9945 CR9 -.8859 CST -.9710

LSA 1114.I NSA 155.9 99A 19.9

ELI 780.5 ELI 10.9 ALF 17.33

NID-C.OUIJ[ EXI[CUTICN ACCURACT

$GT 1311.1 _ 1t44.1 $93 517.7

IIRT .8171 NIF .IL_M RTF .877t

1119.7 R_ .110£ R13 .9501

SGI 1588.£ SGt 450.7 THA 33.71

LAUIi(H OAT( OCT 3 1970 FLIGHT TINt 98.00 ARRIVAL DATE JAN 9 1971

14[LIOCENTRtC CONIC

RL 149.99 LAL .00

RP lOT.SO LAP 3.|4

iC 97.841 6L El.DO

PLAN[TOCENTRIC CONIC

C3 39.100 V_L 3.886

LN(N AZNTH LN(H TIME

gND,DO 0 $ 49

IO.O0 14 10 11

liD.DO 1 51 13

100.OO 13 17 89

110.00 8 48 48

IlO.OO 19 !1 19

DIFIrI[R(NTIAL COItNECTION8

TEl( .915Y TRA -.IHIl9

ROE .1588 IRA -.8594

FOE !.0799 FRA -.9115

IK_ .liSt mlA .9144

D|ITAN(E Ill.SIt

LOL 9.37 VL 19.195 GAL -10.I4 AZL 83.I0 HCA 154.30 9NA 139.22 ECC .21169 IN( 4.1OR9 V1 |9.791

LOP 143.95 VP 31.E_4 GAP 1.$| AZP 95.09 TAL Ut.I4 TAP 4.34 RCA 107.38 APO II$.OS Vl 35.2S3

GP -41.30 ZAL 149.t7 tAP 99.91 ITS $49.41 ZA[ 15_._7 ETE ES9.II ZAC 57.91 ETC 934.7£ CLP-101.ID

OLA 9.5I RAL 119.04 RAD 951MI.3 V[L 1_.589 PTH _.94 VHP 4.477 DPA -51.10 RAP 198.73 ECC 1.5203

L-I TIME INJ LAT INJ LONG INJ RT AIC |NJ AZNTH INJ TIN( PO CIT TIN INJ E LAT INJ I LONG

9595,14 -EI.59 GI.l_ 10.50 100.10 O 49 _ 1915.1 -24.93 $9.95

4711,33 15.78 E01.59 IS,50 61.19 IS E1 44 4|1£.S 12.42 114.3£

t517.78 -87.89 41.59 IIO.L_/ 101.13 Z 9 51 1717.7 -19.05 39.07

4413.19 11.99 11_.49 _4.I3 IS.01 tI 41 St 5915.1 13.47 175.49

tOTS.IS -51.55 17.07 I9.51 104.57 5 13 17 147S.l -E9.DI 19.91

4179.45 90.15 188.7I IS.IS t1.79 17 57 47 3479.4 I1.19 159.97

NID-C._8_[XECUTION ACCURAC7 CI_|T D[TERNINATIOO ACCURACY

TC3 -.7393 IAU .4145 8IT 14IO.989R 9441.0 895 304.4 ST 844.7 M £70.9 98 llT.I

RC5 -.7748 FAU .090_5 RRT .14.11 RRF .l_l.T RTF .9tll CRT .9N9 CR8 -.1919 CST -.9759

FC5-8.4553 IIP 4914 _ 1757.5 _ .tOll R15 .9550 LSA 1114.5 NSA 131.4 99A 1_.8

BC5 1.04NM F&P -IV_D l_t |_HI.I_ 443.8 THA 30.39 EL1 907.9 ELI 10.I ALF 17.31

LAtXKN OAT( OCT 5 1t70 FLIGHT TIME 100.00 ARRIVAL DATE JAN 11 1971

HELIOCENTRIC CONIC

RL 141.88 LAL .DO

I_ IO7.5| LAP 5.11

ItC o9.9oe GL 2.94

PLANETOCENTR I C C_NIC
C3 _t._04 V_L 5.114

LN(34 AZNTH LNCH TIME

DO.DO _ 14 55
OO.OO 14 ET I_

liD.DO t IS I

IOO.O0 15 45 90

110.00 ! 44 II

lID.DO lI 40 51

DI Iqq[l_NT I J_L CGIN[CT lall

T9( .1401 _ -._007 TC5 -.8914 BAU .4t44

• IIINI IrA -.EO_S IC5 -.7799 FAU .08515

1.0_HlO IrRA -.|50I FC5-1.1147 _ 5559

ROE .1959 I_A .9141 BC5 1.1499 FIP -919

DIITANCEL_II4.I_L_

1.57 VL tI.l_I GAL -10.?0 AZL IS.t5 HCA 157.75 I_IA 135.11 [CC .t1014

LOP 147,11 VP 5I._5 GAP 1.55 AZP 15.55 TAL 151.09 TAP I.It RCA lOT.to

GP -4t.?l ZAL 149.55 ZAP 10_.0_ [lrI _44.15 tN[ 1L_J.Tt ET[ t39.19 ZAC 55.95

INC 4.7It7 Vl 10.799

APO lj4.34 Vt 5|.I19
ETC 154.13 CLP-104.S9

DLA 9.88 RAL 119.5| ILIAD IStMI.5 VEL 11.597 PTH t.t4 VliP 4.I10 DPA -51.74 RAP 195.99 (CC 1.3319

L-I TINE INJ LAT INJ LONG INJ RT A&C INJ AZN114 INJ TIME PO C$T TIM INJ E LAT INJ £ LONG

1t44.01 -IT.IS 70.54 I_.$T 98.5? _1 _0 ST 2044.0 -IS.TI 88.17

4114.1_ 14.44 111.53 1t.73 I$.5tl 15 43 I 41014.0 11.00 191.34

I_MIS.N -1_1.48 4I.IS 11.54 99.50 t 4 tO 1701.9 -L_.I7 41.48

4410.19 15.88 179.79 I31.14 14.11 19 57 19 _MIII.1 11.09 17E.99

!117.70 -_.05 50.10 91.55 101.94 5 II 40 1517.T -19.96 11.e0

4151.13 18.87 114.47 IM,40 IO,88 17 31 58 _i5t.£ 14.91 157.95

NI_[]CI[CUTION ACCURACY ORBIT D[TEIININATION ACCURACY

8&T 1138.71H_ 949.t 895 8tN).0 ST _MII.I M 188.9 91 1_1.9

NIT .I4IOnRF .9397 RTF .9014 CRT .8859 CRS -.88N CST -,9791

N 1tI5.1 IIL_J .ti0d R15 .957D LIA 1515.1NSA 119.1SIA 19.3

S_I 1840.3 SOl 441.6 THA 97.98 ELI t051.O ELZ 95.9 ALF 19.79

19tl



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH DATE OCT S 1970

HELIOC[NTR1C CONIC

RL 149.89 LAL .OO

RP SOT. S! LAP 5.2S

RC 91.779 GL 25.98

PLANIrTOClrNTR 1C CONIC

C3 32.893 WIL 5.717

LNCN AEMTH LNCH TIN[

O0.OO 23 49 49

90.00 14 49 47

IO0.OO 1 17 56

100.00 19 2 17

110.00 2 59 25

110.00 19 57 17

FLIGHT TIRE 102.00 ARRIVAL DATE JAN 13 1971

D|STANC[ SOl.ON

LOL 9.3? VL 28.184 GAL -10.§4 AZL I_.11 I_A

LOP 150.48 VP 58.599 GAP 1.94 AZP 94.03 TAL

GP -44.37 ZAL 144.59 ZAP 104.87 ET8 541.28 ZA[

140.97 SHA 155.58 ECC .20982 INC 5.1873 Vl 29.794

230.25 TAP 11.22 RCA 107.18 APO 184.01 V2 $5.245

127.11 (T( 255.20 ZAC 54.20 ETC 255.72 CLP-111.04

DLA 11.56 RAL 220.75 RAD 6568.3 VEL 12.412 PTH 2.24 VHP 4.778 DPA -52.58 RAP 193.34 (CC 1.5579

L-I TII4[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LO_IG

2702.45 -27.$8 74.74 95.00 96.32 24 51 52 2102.5 -28.49 68.27

4612.28 12.93 195.41 88.28 64.59 16 5 39 4012.5 9.40 188.51

2421.25 -n.03 53.97 94.81 97.45 1 58 18 1821.5 -27.70 45.$2

43G8.71 14.17 171.88 87.64 63.40 17 15 5 5768.7 10.49 170.02

214_.31 -32.70 33.83 94.13 100.58 5 15 31 1568.5 -50.89 25.08

411HL42 17.44 181.94 85.82 60.13 18 7 14 3596.4 15.34 155.27

DIFFI[RENTIAL CCRRECTION$ NID-COI_S[ EXECUTION ACCURACY ORBIT DETERNINATIOH ACCURACY

TOE 1.0891 "IRA -.9255 TC5 -.9274 BAU .5201 8GT 1792.2 $GR 930.1 885 270.9 ST 1128.3 SR 557.7 88 641.2

RD( .3524 I_A -.1591 RC8 -.7460 FAU .07763 RRT .6552 RRF .9426 RTF .9081 CRT .9929 CRS -.9959 CST -.9813

F�( t.0286 FRA -.4031 FC3-2.0568 BL 0 5583 SGB Z019.2 R23 .253 R13 .9869 LSA 1441.3 MSA 131.1 SSA 14.3

BO_ 1.1587 BRA .9389 BC3 1.1902 FSP -811 $81 1970.4 SG2 441.2 THA 25.24 EL1 1177.2 EL2 38.4 ALF 16.57

LAUNCH DATE OCT 3 1970 FLIGHT TIME 104.00

HELIOCENTRIC CONIC

RL 149.69 LAL .00

RP 107.58 LAP 3.31

RC I)4.059 GL E8.£8

PLAN[TOCLrNllIC CON|C

C$ 53.317 VHL 5.772

LNCH AZNTH L.NCH TIN[

SO.O0 L_ 37 14

90.00 15 9 O

100.00 1 6

100.00 18 23 19

I10.00 2 38 34

110.00 17 1| 44

DISTANCE 307.308

L(_. 9.57 VL 28.139 GAL -10.38 AZL 84.35 HCA

LOP 153.71 VP 58.591 GAP 2.33 AZP 94.60 TAL

GP -46.18 ZAL 142.41ZAP 107.22 ET8 357.47 ZAE

ARRIVAL DATE JAN 15 1971

144.20 SNA 135.23 (CC .20868 INC 5.6673 Vl 29.788

229.55 TAP 13.55 RCA 107.02 APO 163.45 V2 35.240

124.42 ETE 250.59 ZAC 52.35 ETC 253.18 CLP-115.29

DLA 15.43 RAL 22.32 RAD 65M.5 V(L 12.437 PTH 2.25 VHP 4.982 DPA -53.57 RAP 190.67

L-I TIM( INJ LAT INJ LONG INJ RT AS( ]NJ AZMTH ZNJ TII4( PO CST TIM INJ 2 LAT

2770.69 -28.07 79.69 97.85 93.88 24 25 25 2170.7 -27.24

4555.73 11.20 191.SND 90.18 63.82 16 24 54 5955.7 7.59

_485.70 -L_.51 58.60 97.70 95.00 I 50 58 1885.7 -28.50

4515.95 12.48 173.69 89.50 82.62 17 35 15 5714.D 8.72

2L_L_.78 -53.32 58.12 97.19 98.12 3 10 37 1622.8 -51.8A

4149.64 15.64 159.31 67.58 59.30 18 24 56 3549.7 11.65

OIFF'ERENTIAL r..OiHtCTlON8

1.£447 _A -.95_1 TCS-I.OO_O BAU .5529

RD( .3561 RRA -.1258 RC3 -.7323 FAU .07222

FDI[ 1.9514 FRA -.5344 FC5-1.6767 BSP 6268

1.£951BRA .INIll BC3 1.E413 FSP -817

MID-COURSI[ EXECUTION ACCURACY

SGT 1952.2 86R _6.5 SG5 252.9

RRT .8528 RRF .9460 RTF .9158

S(dS 2180.9 R23 .2525 R15 .9405

381 2114.2 SG2 446.8 THA 25.13

ECC 1.5483

INJ 2 LONG

71.12

185.16

49.94

166.95

29.20

152.71

ORBIT DETERMINATION ACCURACY

ST 1270.0 SR 558.4 85 835.9

CRT .9914 CR3 -.9978 CST -.9840

LSA 1558.8 NSA 127.4 SSA 13.4

ELI 1318.8 EL2 45.2 ALF 15.65

LAUNCH DATE OCT 3 1970 FLIGHT TIHE 106.00

HELIOCENTRIC CONIC

RL 149.1D LAL .DO

RP 107.55 LAP 3.S§

RC 1_.339 GL 30.81

PLAN[TOCENTR|C CONIC

C$ 34.300 VHL 5.357

LNCH AZNTH LNCH TIN[

80.00 25 25 30

90.00 15 $4 54

100.00 O 59 13

100.00 19 47 43

110.00 2 23 L_l

110.00 17 87 1

DIFFERENTIAL CCRRECTIGN6

TIX 1.4530

ROE .39L_I

FDE 1.8979

BO( 1.4659

ARRIVAL DATE JAN 17 1971

DISTANCE 313.501

LO(. 9.57 VL 28.091 GAL -10.21 AZL 63.77 HCA 147.43 SH& 134.87 ECC .20774 [NC 6.2267 Vl 29.799

LOP 158.98 VP 38,522 GAP 2.70 AZP 95.26 TAL 228.40 TAP 15.82 RCA 106.85 kPO 162.88 V2 35.235

GP -48,12 ZAL 159.98 ZAP 109.10 ETS 335.47 ZAE 121.64 ETE 228.29 ZAC 50.27 ETC 252.59 CLP-119.59

DLA 15.52 RAL 224.09 RAD 6566.4 VEL 12.477 PTH 2.2S VHP 5.235 DPA -54.81 RAP 187.85 ECC 1.5645

L-| TIME IHJ LAT INJ LONG INJ RT ASC INJ AZHTH [NJ TIME PO CST TIN INJ 2 LAT IHJ 2 LOHG

2951.79 -28.50 85.61 101.15 90.92 24 15 2 2251.8 -27.88 78.97

4487.30 9.17 188.15 92.55 65.09 18 49 41 3887.5 5.49 181.41

2862.00 -29.85 64.25 101.10 92.05 1 42 0 1962.0 -29.23 55.49

4282.27 10.53 170.16 91.83 61.86 17 58 36 5652.3 8.68 183.48

2269.17 -35.84 45.25 100.80 95.15 5 4 59 1689.2 -32.73 34.16

4007.91 14.02 158.40 89.78 58.50 18 45 19 3497.9 9.75 149.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TRA -.94M81 TC$-1.0502 8AU .5777 SGT 2107,3 $GR 904.5 $83 251.8 ST 1455.0 SR 385.8 SS 840.8

RRA -.0757 RC3 -.6959 FAU .06498 RRT .8483 RRF .9472 RTF .9202 CRT .9885 CRS -.9995 CST -.9859

FRA -.2_7 FC3-1.1401 BSP 6702 SGB 2293.3 R23 .2437 R13 .9414 LSA 1700.8 HSA 128.0 SSA 11.8

BRA .9691 BC3 1.2599 FSP -754 381 2248.9 $82 448.7 THA 20.88 ELI 1482.9 EL2 58.3 ALF 14.93

FLIGHT TIME 108.00LAUNCH DATE OCT 3 1970

DISTANCE 519._dS

L(X. 9.37 VL E8.041 GAL -10.04 AZL 83.10 HCA 150.65 SHA

LOP 180.20 VP 38.479 GAP 3.06 AZP INS.D2 TAL 227.38 TAP

GP -50.40 ZAL 137.20 ZAP 110.47 ET8 329.25 ZAE 118.72 ETE

ARRIVAL DATE JAN 19 1971

134.48 ECC .20655 INC 6.8985 Vl 29.766

18.03 RCA 106.86 APO 162.30 V2 35.229

228.21 ZAC 47.95 ETC 251.82 CLP-123.28

NEL IOCENTR I C CONIC

RL 146.39 LAL .00

RP 107.57 LAP 5.37

XC 94.U4 GL 38.E_

PLAHI[TGCIrNTR 1C CONIC

C3 35.794 VHL 5.945

LNCH AZMTH LNCH TIME

90.00 23 10 57

90.00 le 5 44

100.00 0 48 25

100.00 17 19 34

110.00 2 17 41

110.00 16 I 43

OLA 17.87 RAL 29.10 RAD 6568.4 V[L 12.537 PTH 2.27 VHP 5.549 DPA -56.29

L-I TIN( INJ LAT INJ _ IHJ RT A$C INJ AZNTH INJ TIME PO CST TIN

• R50.54 -28.Z0 92.8t 105.03 87.31 23 59 48 2350.3

4410.30 6.77 185.77 95.58 62.44 17 19 16 3810.5

2654.11 -29.86 71.O9 105.10 86.45 1 30 39 2054.1

4181,76 6.23 IM.18 94.79 61.18 18 26 17 3581.8

L'_4_.53 -_4.15 49.41 105.10 91.49 2 57 10 1768.5

4040.11 11.94 153.21 _.57 57.73 19 9 8 3440.1

DIFFLrRI[NTIAL C._RIt[CTiONS

TO( 1.1511 TRA *.HI TC3-1.0723 BAU .5987

RD( .421_ RItA -.0195 RC8 -.6446 FAU .05730

FD( 1.8400 IrRA -.I_N FC3-1.3856 BlIP 7080

BO[ 1.71£5 BRA .H58 BC5 1.2512 FSP -878

RAP 184.69 ECC 1.5891

INJ 2 LAT INJ 2 LONG

-28.2? 84.15

3.03 177.09

-29.75 82.29

4.32 159.57

-53.57 40.21

7.59 146.81

ORBIT DETERMINATION ACCURACY

ST 1614.9 SR s 409.8 SS 845.3

CRT .9852 CRS -.9995 CST -.9876

LSA 1863.7 NSA 129.9 88A 10.2

EL1 1684.7 EL2 68.2 ALF 14.06

MID-COUPS( EXECUTION ACCURACY

SGT 2281.0 SGR 873.3 $83 209.4

RRT .6365 RRF .94_0 RTF .9237

$CdS _423.9 RLr_ .2550 R13 .9420

SG1 2361.3 882 451.9 THA 18.64

1942



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 3 1970 FLIGHT TIN[ 110.00 ARRIVAL DATE JAN 11 1971

HELIOCENTRIC CCNIC DISTANCE 321.804

RL 149.61) LAL .DO LOL 9.37 VL 87.989 GAL 09.|5 AZL U.tis 14CA 153.07 liMA 134.08 ECC .ZOEOO INC 7.71?0 Vl £9.Tll

lip 107.51) LAP 3.31) LOP 1is3.45 VP 38.435 GAP 3.41 AZP IHi.is4 TAL IZB.$S TAP L_).19 RCA 104.41 APO 161.70 V£ $S.£EE

RC 100.1)10 GL 31.81 GP -S3.D4 ZAL 134.01 ZAP 111.1t ETD 384.71 ZAE 11§,10 [TE 814.13 ZAC 4S.5D I[TC £50.117 CLP-1ET.14

PLAN[TOCENTM 1C CONIC

C3 341.MT _ 1.170 DLA Ira.St RAL 1*_is.$11 RAO lSBl.§ VI[L S1..IS1.7 PTH 2.29 VHP S.1)411 DPA -5R.O0 RAP IlID.RZ ECC 1.lESS

LNCH AZIITH LNCH TIN[ L-I TIN[ |NJ LAT |NJ _ |NJ RT A1*_ |NJ AZMTH |NJ T|N[ PO C11T TIM INJ E LAT INJ £ LONG

SO.O0 L_ SO 45 301_.DS -Z7.48 101.77 100.53 DZ.87 £3 48 O Z474.8 -£8.18 13.11

90.00 16 43 4D 4317.10 3.84 178.X _.13 I1._ 17 91 47 3717.D .01 171.1)$

100.00 O 11) _10 1711.14 oll.3§ 71.5:5 101.77 14.04 I 15 3is Ellil.1 -89.80 70.71

100.00 17 51 41 410111.81 §.4D IB$.SB lll.isI 110.57 111 O 1 34isl.D 1.58 155.01

110.00 E G 84 1414.17 -34.07 SI.14 110.Zl 87.04 s* 47 _ 1815.0 -34.11 47.4R

110.00 Sis $1 17 _H)T4.YB D.§4 141.B7 11.14 57.08 1D $7 3£ $374.11 S.IS 143.34

DZFIq[ItENTIAL CORI[CT|ONI NID-COUII[ EXECUT|GN ACCURACY ORBIT DET[mI|NAT|ON ACCURACY

I.III1 TIIA -.ll4T TC_-I.01?B BAU .1110 IGT 1411.1 _ 834.1 IG5 111.4 ST 1813.4 III 410.1 lid 843.8

G .lIED I_A .O48S MC3 -.Sill FAU .04N? RRT .liDS IMIF .1405 RTI r .1278 CRT .lislE5 CMI -.M7 CIT -.IHI1)$

FOE 1.71418 FRA -.ODES3 FCS-1.1:541 BlIP •SIS _ llli.i _ ._S 913 .14315 LISA L_]159.15 141A 1151.E IliA l.?

1.9104 IRA .isIBO IIC3 1.11B15 FliP _ 8G1 8114.7 _ 411.1* 114A 11.157 EL1 IISS9.IS El.2 7is.O ALE 18.11

LAUNCH DATE OCT :5 11)70 FLIGHT TIN[ 111e.00 ARRIVAL DATE JAN 85 11))71

_IELIOCEmIC _|C DIITANC[ _|.llO
IlL 149.isI LAL .130 LOL 9.157 V1L. L_r.lk_S GAL -B.IB AZL IS1.PS HCA 157.09 $14A 1153.B• ECC .1*OSIB IN(: 1.7470 Vl tI.TSS

RP 107.ll LAP :5._ LOP 1141.70 VP I._ GAP 5.74 AZP N.O• TAIL. L_S.II TAP _.lis RCA tC_.E$ APO 1is1.10 Vl :5S.815

10_.111 _ 40*lK1 _P -11.11P Z_ 1_O.5is Z_ 111._ ET11 $tlB.•B Z_ 111..81 E_ _*lis Z_ 48.EE ETC E_IS.BO CLP-l:51.D?

PLA_TOC[NTN IC CONIC

C5 41.111 _ 1.444 D_ _.S£ _ _1.D1 _ _.i _L 11..•_ P_ 1..151. _ B.4_ _A -SIS.DI RAP 17IS.lS ECC 1._0

_ _H T1_ L-I TI_ INJ _T |NJ _ |NJ liT _ |NJ _ |NJ TI_ _ _T TIM INJ 8 _T |NJ E

90.00 !,9 IS 11 isl_l•.Si -rJ.11 1131.34 154.14 7•.:59 !*:5 lS SS tB:5•.E -RT.DS lOd.II

O0.O0 17 :5:5 341 41gO.l_ .DO 141.g_ 104.11 i1.11 11 4_ 11 :5511.B -:5.7is IIS.L_

100.00 0 S IO 1114.t3, -I•.IM 10.1• ltS.lO •IS.B4 O $4. 1.S I_J14.9 -21.18 111.10

100.00 111 _li Im IIINl._ !.1_1 IiS.l_ l_l.•S BO.I• 1B 41 SB :5_lINI.4 -1.is5 14is.151)

110.00 I $1 I_1 ISl4.11 -3_1.11 Bl.ll I|l.ll isl.isl 1. 9 _ 1114.7 -34.0is 57.0:5

110.00 11 • 141 _N)l._ll I.T1* 141.11 100.14 Sl.40 1.0 11. 1is _isl.4 l.lis 1_.41

DI_IAL CCnlII_rlONI Nl_ [mrcuTION ACCURACY (_lllT DI[TEIININATION ACCURACY

8.1?11 TIIA -.lllis lrC,3-1.i11 IAU .l:srJ IGT IS•O.| _ "ri'l.:5 IG3 1111.B liT 1*015t.S IBM 414.1 isis 840.4

1.61)1515 IlllA .0104 FC:5 -.l•lO _ 1014 Nil llll_.l _ .Z•OI R115 .144is blk4 11157.is NIA 154.0 ISSA 7.£

l.:51isO IliA .1304 K:5 l.lis•t Fll I -_14l IGI 1144.11 _ 415,4 THA 115.is1 ELI £07B.15 ELI IO.I ALF II.lS

LAUNCH DATE OCT :5 1D70 FL|GHT TIN[ 114.00 ARRIVAL OAT[ JAN ES lOT1

HELIOCENTRIC CONIC

RL 149.is9 LAL .00

tP lOT.is4 LAP 5.51)

1)C 105.4is8 GL 44.$11

PLAN[TOCENTRIC CONIC

C5 4T.105 Vl4L S.841:5

LNCH AZNTH LNCH TIN[

9¢).OO 81 n 57

9O.OO 18 SO _i

1OR.OR R5 84 O

100.00 1l 31

110.00 I :50 15

110.00 11) 5:5 $

DIFF[ItI[NTIAL CGMI_[CTIGNIS

I0[ 8.7810 TMA -.IS4IS TC:5 -.BI77 B_ .BSSB

.4401 I_A .l_q_ RC:5 -._Tis FALl .O_lOI

Irm[ l.islisS IrMA .ORll FC:5 -.BIBS liP isS•t

BO£ R.?ST4 BItA .mISI IIC15 |.001_ Fll I -4ist

DIISTANC[ 337.911

LOL is.57 VL 1.•.117| GAL -l.|l AZL 7|.ll HCA
LOP lisl.is4 VII 11.$41 GAP 4.11 AZP It. Sl TAL

GP -5is.74 Z_ Ills.SO ZAP 110.11 ETI 1514.17 Z_

1150.1.9 GHA 1855.EI ECC .80448 IMCIO.ORlO Vl R11.715

1.1.4.08 TAP _J.$1 RCA IOM.D8 APO llO.SO V8 55.807

10is.44 [T[ 1.1is.74 ZAC Dis.|sO ETC E47.7IS CLP-155.3£

DLA 1*is.isis RAL 1.$4.10 lAD BStl.IS V[L It.leO PTH 1..157 VHP 7.157 DPA -ISI.ttRAF lisl.|O [CC 1.7718

L-| TIN[ INJ t.AT |NJ LONG |NJ RT AISC INJ AZMTH |NJ TIM[ PO C$T TIN INJ 8 LAT INJ E LONG

854is9.47 -1.0.74 IN.L_ 1111.85l 70.1.8 1.1. 87 47 £8M1).S -£85.84 12E.4S
4001.is1 -I.07 111.51. 112.7B is1..1.9 19 $7 _is 3409.is -11.715 114.Sl

15110.74 -14.1.is 104.40 ilO.isI 71.ll 1.4 1is 1 lS_0.7 -Ell.SO 11.58

11i:5.11is -E.ISI 141.07 110.99 10.1.:5 _0 4:5 is $1.S:5.l -I.75 141.50
IT:SIS.DO -_1.11 77.13 111.11 ?S.II t 15 515 8115is.0 -58.87 11.85

_101.01 :5.:50 140.B1 107.19 5S.11 tO 5is 34 5isOl.t -l.lis S_.TO

MID-COUNR_E_[CUTICN ACCUMACY NIT D_TIE_NINATION ACCURACY
IGT 2714.11 _ 115.0 IG15 1:sis.is 15T L_ISS.4 M 15715.IS is8 855.1)

liT .71_ _ .14159 RTF .is1571. _T .9_ ORES -.islETS CIT -.1)985

8C_ lllll.IRl_l .1*717 R13 .94isS LISA _45is.0 NISA 115is.0 SDA 5.R

SGI _741.4 84_ 444.15 THA 10.is7 EL1 815115.4 EL1* 108.8 ALF 8.1)4

LAUNCH DATE OCT 3 lis70 FLICA4T TII_ 11B.ID0 ARRIVAL DATE JAN ET 11)71

141[LIOCENTIIIC CONIC DIIITMIC[ 344.01•

RL 140.09 IJ_ .00 Lil. 9.57 VlL. 18.111 IAL -I.14 _ •8.07 _ 115.47 _ 1_.015 [CC .tOn INCll.D:SOE Vl 89.71is

107.11 LAP 5.157 _ l_.ll _ 31.111 GAP 4._ _ 101.41 T_ _._ TAP _.£is KA iOS.•is A_ ISIS.II V_ 55.11)1)

SO?.TgS _ 4IS.1E GH _._ Z_ 1_1.9_ Z_ 1_.79 _is _7.4S _ 104.15 E_ EIB._ ZAC _._ ETC E44.11 CLP-140.48

_J4ETOC[)_[M IC C(M41C

C5 11.N7 _ 7.SOl DL.A 30.$4 RAIL. tO?.isO RAD 1511.0 VI_ 15._:51 PTH 1..44 VHP 1.144 OPA -is:5.is5

LN(_4 AZIqTH LJMCH TIN[ L-I TI_ INJ LAT lNJ _ INJ RT AISC |NJ AZMTH INJ TIM[ PO CIIT TIN

71).M 111 49 S 419._ -1_.M 1_.14 |I_.BI 11_.:SB SIS ST to ISSOR.S

101.14 !I O 11 15411.110 -115.11is IIB.BI _l_l.BO BI._IS 1._ _l 44 _S.IS

71).CHi 18 40 S 411,4_ -lis.BO IT1_,14 tl_.isl I_._il 1l i7 _8 :SSOI.S

101.1)4 _ O 11 _4011.10 -1:5.Sis 1L_J.11 18_J.MO B1_.11 L_ SIS 44 I_J_S.B
110.00 0 11 91 81kD•.lO -MM.11 ISM.17 1_J0.0_ 17.18 I 45 18 L_7.1

110.00 tO IS 11 iO.ll -1.80 134.lS lll.lO SS.14 81 S• 2:5 $01O.1.

DI_NTIAIL O08MW_TiON8 NID-COIJiW[ _CUT|ON ACCUNACY

TO[ 5.:5:511 TNA -.74OS TC5 -.7is11 iUtU .trois ISGT IITF.4 _ $71.7 8G:5 114.11

_DE .S110 m_ .1117 MC:5 -.M_79 F_J .01141 lit .S_HI4 mlF .TSBO MTF ._4SO

FDE 1.9511 FMA .1100 FC:5 -.40S7 W 114is IGI Lll:sS.1* _ .1447 11t15 .95015

I10[ 5.3411 IRA .l_ll E:5 .is_14 Flip -_l_ _41 I_isI4.11 is_1* 4is_.1. THA is.Sis

RAP 111.14 ECC 1.9877

|NJ 8 LAT INJ E L(_tG

-17.19 lisS.14

-17.18 111).61)

-17.11) lis5.14

-17.1is 11is.11)

-L_.:57 84.10
-S.•IS 1EIS.48

GmJlT O[TERMINATION ACCURACY

IST 1.S50.:5 M t11.1 ILl ISI$.R
CRT .is|iS CMIS -.141B CIST -.I)t$8

LISA L_l_O.l 14_A |4£.0 ISISA 4.S

[LS 1*SisI.8 EL8 114.5 ALF 5.81)
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUtACH DATE OCT $ 197Q

H(L IOC[HTRIC CONIC

Rt 149.89 LAL .O rl

RP IO?,48 LAP 3.34

RC 110.O48 GL 54.00

PLAI4ETOCENTR 1C CONIC

C$ 73.183 VHL 8.581

LI_H AZMTH LN(H TIN(

99.81 18 I1 9

110.39 83 14 51

11.91 18 11 9

110.30 83 14 51

II.ll 18 11 D

110.39 t3 14 $1

FLIGHT TIN( 118.00 ARRIVAL DATE JAN 29 1971

DISTANCE 350.094

LOL 9.37 VL 27.714 GAL -9.01 AZL 75.59 HCA

LOP 1?8,48 VP $8.841 GAP 4.19 AZP 104.25 TAL

GP -48.93 ZAL 116,78 ZAP 1D7.ll ITS 288.43 ZAE

188.44 8NA 139.41 ECC .20291 INC14.6182 Vl 29.764

921.§3 TAP 98.17 RCA 105.54 APO 159.27 V2 35.189

99.11 ET( 210.65 ZAC 29.11 (TC Z4D.ld CLP-147.70

DLA 34.39 RAL 248,34 RAD 6569.4 V[L 13.945 PTH 2.53 VHP 9.i36 DPA -64.88 RAP 149.44 (CC 2.2034

L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO C$T TIN INJ 2 bAT INJ Z LONG
4339,§8 -12.9| 189.84 132.79 57.84 19 23 29 3759.8 -17.07 183.18

3373.81 -1£.10 117.73 13£.78 57.84 E4 11 5 2773.8 -17.05 111.07

4339.§8 -1£.91 189.14 138.79 57.84 19 23 29 3739.8 -17.07 183.18
3373.81 -If. DO 117.73 t3t.78 57.84 24 11 5 2773.8 -17.05 111.07

4338.58 -12.81 188.84 152.79 57.1M 19 23 29 5739.8 -17.07 183.16

5575.91 -11.S0 117.75 131.?9 57.84 24 11 5 2773.8 -1T.05 111.07
DIFFERENTIAL C¢_RECTION8

TD( 4.1948 TNA -.3187 TC5 -.5815 9AU .5840

RD( -.O414 RRA .33OORC5 -.1454 FAU .01979
1.4748 FRA .L_24FC5 -._5 BEP 9188

liD( 4.1944 MA .T4191K5 .51)04 FDP -519

LAUNCH DATE OCT 3 1970

H[LIOCENTIIIC C.GNIC

RL 149.69 LAL .00
RP 107.71 LAP 5._D

RC 112.51d 84. 38.84

PLAN(TOCENTRIC C_4|C

C3 107.454 VtAL 10.344

LN(H AZNTH LNCH TIN(

13.32 18 0 31

118.41 0 14 35

83.S2 18 O St

118.48 0 14 53
98.52 18 0 $2

114.48 0 14 II

DI_NTIAL COII[CTIONI

T1D( $.8Q4_1 TmA -.Oils TC3 -,5318 BAU .4701

RD(-I._AI_ lIRA ._O4 RC3 *.0875 FAAJ .01119

IrD2 1.4340 IrRA .1533 FC5 -.0/109 BIke 9451
DO( 3.5077 BIIA .70L_ BC5 .5519 Fill -tSO

MID-COUIIK EXECUTION ACCURACY

8GT 3011.9 8DR 498.$ $83 91.6

RRT -.0343 RRF .15tl RTF .9598
8GB 3051.9 228 -.1159 R13 -,9584

SG1 3011.9 8481 41141.3 THA 179.67

FLIGHT TIN( 110.00

DIITANCI r 55S.988

ORBIT DETERNINATION ACCURACY

ST 2814.8 M 155.9 88 823.8

CRT -.5492 CRS .2591 CST -.9955

LSA 2952.0 143A 148.0 88A 3.4

EL1 2815.0 EL2 127.3 ALF 179.05

ARRIVAL DATE JAN 31 1971

LOt. 9.37 VL 17.705 GAL -8.77 AZL 71.10 HCA 169.75 SI4A

LOP 179.97 VP 38.189 GAP 4.91 AZP 108.11_ TAL 120.10 TAP

GP -74.58 ZAL 111.07 ZAP 104.78 [T8 285.65 ZAE 91.95 ETE

DLA 38.00 RAL 249.08 RAID 6§70.1VI[L 15.119 PTH 2.71 VHP 11.107 DPA -63.88 RAP 134.99 ECC 2.7894

L-I TINE INJ LAT |NJ I.CNG INJ fiT ADC INJ AZMTH INJ TIN( PO CST TIN INJ Z LAT INJ 2 LONG
45£3.77 -10.94 1G3.Ge 144.14 53.30 19 19 15 3915.8 -15.37 194.79

5_10.47 -10.99 |IS_N 144.15 55.30 I 10 54 27t0.5 -15.35 108.84

45_.77 -10.11 L_3,0e ld_1.19 53.30 19 19 15 5925.8 -15.37 1_.T9

3910.47 -10.65 115.0t 144.15 53.50 1 10 54 2780.5 -15.35 101.88

4323.77 -10.04 L_D3.0e 144.19 53.30 19 19 15 3923.8 -15.37 tlMI.T9

5360.47 -IO.95 115.09 144.15 55.50 1 10 54 1760.3 -15.35 108.99

NID-COUIRSE [XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5044.0 _ 642.0 &G5 73.0 ST 2845.1 &R TQS.G 88 843.0

RRT -.7034 _ -.&$55 RTF .9748 CRT -.9787 CRS .9818 CST -.9975

5140.1 RL_ -.2420 215 -,9663 LSA 3158.5 MSA 155.9 SSA 2.3

$8t 5117.2 SG2 915.2 THA 187.52 EL1 5044.7 EL2 141.2 ALF 168.99

131.98 ECC .Z0210 INC18.9027 Vl 29.T88
29.95 RCA 103.50 APO 158.85 V2 35.179

1_.01 ZAC 22.77 ETC 230.80 CLP-181.39

LAUNCH DATE OCT $ 1970

HELIOCENTRIC CONIC

RL 149.99 LAL .00

RP 107.75 LAP 3.28

RC 114.599 GL 91.39

PLAN[TOCENTRIC CONIC

C3 193.389 VHL 13.D04

LIACH AZNTH LNCH TIM(

IO.ll 18 14 34

119.78 I O t
IO.tt 18 14 34

119.78 1 O t

10.22 19 14 34
119.79 I D t

FLIGHT TIN[ 122.00 ARRIVAL DATE FEB Z 1971

DISTANCE 591.791

LOL 9.37 VL 27.145 GAL -$.SO AZL 95.12 NCA 171.79 IRA 131.54 ECC .20111 INClt. TI34 VI 29.T66

LOP Ill.tO VP 39.137 GAP 5.13 AlP Jll.lO TAL 218.79 TAP 31.54 RCA 105.09 APO 158.O0 VE 35.119

GP -7|.47 ZAL 104,95 ZAP 101.09 ET9 t95.59 ZA[ 84.99 [TE 171.82 ZAC 14.81 ETC 212.54 CLP 164.01

DLA 40.19 RAL 255.49 RAO 9571.1 V[L 17.758 PTH 1.99 VIAP 14.773 DPA -99.89 RAP 119.77 ECC 4.1817

L-I TIN( lNJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIN( PO C$T TIN INJ 2 LAT INJ 2 LONG

4971.54 -9.55 818.49 157.99 50.27 19 32 30 4079.5 -11.59 204.92

3413.31 -9.Sl 117.04 157.98 50.17 1 57 5 2823.3 -11.59 111.19

4676.34 -9.53 212.49 157.19 50.27 19 32 30 4079.5 -11.59 204.82

3423.31 -9.51 117.04 157.11 50.17 I 57 5 2913.3 -11.59 111.19

4971.34 -9.55 tlt.A9 137.99 50.87 19 32 30 40T9.5 -11.59 20_,_Z

• 123.31 -9.$1 117.04 197.68 50.17 1 57 5 2823.3 -11.59 111.19
DIFF[NENTIAL CGNIU[CTION8

11)( 5.9843 11_A .99112 TC3 -.0410_ BAU .1077

RD(-4.iH3 RRA .4L_7 RC5 -.0051 FAU .OO_79

F_E 1.5812 FRA .3457 FC5 -.0113 BSP 9718

DO( 7.7188 RMA 1,0488 BC3 .01_4 FSP -184

LAUNCH DATE OCT 3 1970

tAELIOCENTR I C C._41C

RL 149.69 LAL .00 t.Oi. 9.57 VL 17.593 GAL

liP 107.79 tAP 3.2G LOP 184.14 VP _I.04L_ GAP
NC 118.871 94. 90.42 GP -72.51 ZAL 1t.96 ZAP

PL/dI[TOCI)ITII I C C(_IC

MIO-COq_l_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 1511.4 _ _031.0 883 57.9 ST 1491.7 M _018.9 SS 935.8

RRT -.2445 _ -.9_15 RTF .9987 CRT -.9953 OR3 .9927 C$T -.9997

88_ 3137.7 R_3 *.1695 fl13 -.9804 LSA 3315.2 NSA 162.D SSA 1.6

881 5194.3 SGI 511.9 THA 141.50 EL1 3180.8 EL2 152.D ALF 140.e8

FLIGHT TIN( 124.00 ARRIVAL DATE FEB 4 1971

DISTANCE 347.m

-0.15 AZL 45.50 NCA

3.19 AZP 134.91 TAL
94.91 [T9 2109.57 ZA(

175.45 SMA 131.11 ECC .1_J)43 INC44.6983 Vl 29.76G

217.14 TAP 32._0 NCA 104.84 APO 157.28 V2 35.156
71.40 (TE 130.51 ZAC 9.54 (TC 233.52 CLP 113.34

C$ 48T.713 _ !1.014 DLA

LNCH AZNTH LNCH TIN[ L-I TIN(

14.88 19 13 II 4711.17

118.12 1 13 _ 5_HI8,28

14.88 ll 13 11 4711.17
115.12 1 13 31 3311.28

&4.ll 18 15 II 4111o11

113.11 1 13 _1 3384,26

DIFFEN[NTIAL C_IJI_CTiONI

TO( 1._810 TIA I.IIYO

RD-II.48J8 NNA-I._6_O

F DE 1.0081 Flea .e816

10111.1448 MA 1.721_

57.15 RAL L_4.32 RAD 957_.3 V(L _1.|79 PTH 3.55 VIAp 17.580 DPA -48.67 RAP 107.97 ECC 9.0295

INJ LAT INJ _ INJ fiT AEC INJ AZMTH INJ TIN( PO C$T TIM INJ 2 LAT INJ 2 LONG

-1.91 111,17 171.41 51.88 20 31 1 4121.2 -6.42 20_._8

-1.10 117.64 171.56 52.88 2 15 _0 _D.3 -6.41 1E1.85

-1.91 111.17 171.41 52.84 20 31 2 4111.2 -6.42 201.E8

-1.10 127.94 IT_.$O 52.80 2 15 30 2918.3 -6.41 121.95

-1.91 11£._ 171.41 52.88 20 3t 2 4111.2 -8.42 204.29

-1.J0 I27.EM 171.59 51.88 I 13 30 L_H)8.3 -8.41 121.95

ORBIT DET_qNINATION ACCURACY

ST 531.4 M 1988.0 88 1240.8

CRT -.2581 CR8 .9t)87 CST -.9717

LSA 3275.1 IMIA 157.9 9Sk 1.7

EL1 5029.2 EL2 149.8 ALF 99.70

MID-COURSE EXECUTION ACCURACT

TC3 -.O0_l |AU .9470 8GT 721.£ 6DR 3113.9 883 49.2

2C3 -.1446 FAU-.01411 RRT -.7494 _ -.94171 flTI r .8398

FC5 .0_51 _ _51 _ 5115.1 _ -.1184 R15 -._t)10

IIC5 .1451 Elk• -155 SG1 5171.8 $8t 514.8 THA 101.09

19¢14



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OI

LAUIKI4 DATE OCT 5 ltTO FLIGHT TIN( lZ8.OO

ICELIOCENTDIC CQNIC D/STANCE Xl.TN

ilL 14D.119 LAb .aO LOt,. D.S7 Vb ll?.4IS GAL *l.ll AZL 151.89 •CA 114.44 MA

lip 107.99 LAP S.D$ LOP 198.D0 VP IT.ST4 GAP I.S3 AZP II.89 TAb 81S.74 TAP

IIC i81.401 64. -90.48 f_P "/1D.I41 ZAb 99.15 ZAP INI.SD ITS 1U.34 ZAE 78.11 [TE
PLAI_TOCENTIIIC CGNIC

¢3 4GO.IB• IML !1.4•0 DLA -88.It RAL t50.95 RAO ttTt.S VI[L U.IIi PTH $.11 VHP

bNCl¢ AZIITN bNCH TIN( L-! TIN[ INJ LAT

8.39 • 16 84 14iS.S1 •.97
171.61 13 41 17 IOl.I• 8.97

8.89 • S@ 84 8411.11 •.D7

i?l.S: 13 48 87 liOl.$• •.97
O.S0 • i@ 84 8411.11 8.97

L71.11 11 41 17 CNM.I• 2.17

DI FF1EIENT 1AL CCIIECT IN

11K .8_45 111A .L'aM I¢3 -.0108 BAU .lll_
ImD--11.1911 B -.@iW I1¢] .1494 FAU--.OiOI6

IrD(-•.•O•I _ -.Olll FC8 .OielM liSP lOIN
B0111.1140 8RA .IHNI@ _ .IS85 FOP -104

LAUNCH DATI[ OCT 5 191'0

H[L IOCE_TlUC CDONIC

ItL 140.99 LJ_ .00

lip 107.N LAP •.lNi

RC 11_1.44i0 GL -Ile.O0

PLAI_TOCI[Nlrll XC CGNX¢

C3 S04.1NJO VHL l£.lM1

LJDQ4 AZNTI4 _ TIOG

i•._l _l St 84

107.t8 i1 7 18

I•.N I_ St N

1i7.O8 11 7

• •.SO I_ 5• N

107.1NI 11 • _1

AR•|VAL OATE FEB O 1i#!

150.•S ECC .EOSIO lNC45.$104

40.18 •CA IOI.SE APO 151.97

140.09 ZAC 140.41 (TC EI•.CI4

vl •9.7i0

v£ 55.150

CkP tll.ll

(CC 0.$79£

INJ _ LONG

I14.$1

£7e.I)0

84.$I

£79.1)0

•4.$0

£79.90

• 0.171 DPA 77.40 •AP t•S.TI

INJ kGNG INJ IT _ INJ AZNTH INJ TIlE PO CJT TIN INJ • LAT
N.N 140.59 178.11 8 $4 87 1815.1 10.00

tSO.tl 140.57 17t.ll 15 If 4I 8.$ 10.90

I4.N 1AO.$S 171.81 t _HI 87 1815.1 10.90
180.S8 148.$7 171.81 15 S• 4S I.S 10.90

N.N 140.$5 17£.8i 8 51 87 1815.1 10.90

£10.S8 1dO.ST 11T.81 15 S• 45 8.5 10.90

NID-COlllllll[l_CUTial ACCUllACY (m91T DETEIIMINATION ACCURACY

I&T Si8.tl_l H16.0 _8 $4.0 ST 181.8 ill 301•.D II 144•.4

liT -.18011111 r .NH ITF -.4887 CNT -.SOIl CRS -.991kl CiT .4715

_B US@.Iill -.IZII R18 .lt£1 LIA 8841.0 NIA 147.D 88A 1.4

8G1 _117.1 8GZ 457.8 TNA N.I• ELI 5014.0 _ 151.9 ALF 91.55

FLIGHT TIN( 1SO.GO

DISTANCE t07.1711

L_ 9.87 VL 17.401 GAL o7.81 AZb 114.tl NCA 187.10 iDA lll.ll ECC .IO889 XNCiA._153 Vt it. TOe

L_ ll_.OI VP IT.Ill GAP I.ll AZP ll.41 TAb 114.O4 TAP 41.15 RCA IO3._1 APO lSl.IS V• $5.1•4

OP 7I.ll lAb IG4.N ZAP 104.01 ETI 104.71 ZA£ 81.88 Ell lIG.7l ZAC 159.89 lie I_l.•i CLP 11_o37

DbA -11.18 RA_ 11_5.1_ RAD OST_.l V[b I1.911 PTH l._ _ 17.188 OPA O8.71 RAP •48.40

L-I TIN[ INJ I.AT INJ i INJ IT MJC Ili AZIDTN INJ TIlE PO C.ST TIN INJ • LAT

tSTT.44 11.70 81.711 |01,84 184J.8_ _8 N 81 1677.4 19.$5
$711.91 11.71 £SI.Dl 101.84 184J.8_ 1t 43 _ S189.8 19.55

1177.44 11.70 ll.TI 101.M ill.ll 14 _0 81 1177.4 ll.lS

ll.ll 11.71 ISl.Ol 101.l lll.ll ll4_ ii lltl.I ll.Sl

K._ 11.70 81.71 101.44 II.ll ffi _0 81 1877.4 19.59

STll.ll 11.71 £S9.01 101._1 ill.ll 1• 48 _ Silt.• 19.S5
U iFFEIBIT IIL ¢1111_"1'1011

7n(-5.4581 llii-t.0IO TCS -.1101' _ .1181

_-1.O411 I -.IN R,C8 -.01iT F_U .0@Sirs

F_ -.8414 i -.I l¢l -.GilO Blip liil7

ill S.S118 i I.Ht_ KS .lifo FOP -it8

ARRIVAL DATE FEB 10 1971

NI_ _C_|_ ACCURACY

MT _.0 M _19.8 M8 85.7

ill 9419.0 _ -.1017 RiD ._SO

861 ISll.I ill SlO.l _ SS.SS

ECC 5.7155

INJ •

90.51

857._0

80.Sl

£$7.90
80.91

•$7._0

Ci_IT _I_[•IAI_TICI_ ACCURACY
ST 1708.9 M 751.• 88 005.5

IT .I C•i -.855G CiT -.I

I.lil 1HS.$ NIA ltl.$ IIA 1.5
ELl 1845.8 (1_ •O•.i ALF !_.57

LAUIKH OATE OCT 5 1970

NILIOCENTRIC C0_lC

RL 149.lt kAL .00

RP 107.i8 LAp •.l_l

RC 18|.918 I_ -57.78

PbAl_Ti_lNTII¢ CONIC

C5 ll.IlO VICL 9.185

kNCli¢ AllITH kNCH TII4E

18.45 OII II
lll.ll 11 IS 17

18.4l O 19 S•
lOS.iS 11 18 17

18.4l O 8@ I

191.55 11 15 17

FLIGHT TIN( 15•.00 ARRIVAL DATE FEB 1• 1971

DI|TII_I SIt.IN

k0L 9.87 VL •7._10 IlL 07.40 AZk 10G.SS NCA 190.09 GHA Ill.SO ECC .lOESS INC16.$4$1

LOP lll.O$ VP 87.1H15 lAP 8.81 AZI 75.70 TAb 111.47 TAP 4£.$t •CA 10S.IS APO 181.09

GP H.7i lAb I_.N lAP tiO.I ItS 75.H Zi 11.55 ETE 184.74 ZAC 111.5S lie _l._

Vi lt.704

V£ 55.11£

CkP-171.TI

DLA -78.81 RAb 888,SO RAD 8Stt.O Vtk 14.S04 PTH 1.8O ViIP 18.470 DPA SI.N HAP •44.75 ECC •.5705

L-| TIN• INJ L.AT iNJ I.CNG INJ IT A9C INJ Ai_4Tit XNJ TIN( PO CST TIN XNJ • LAT INJ • LONG

till.ll I_B.$T 7S.N lll. Si 1_1.71 1 • II 15•9.8 •7.99 T_.1•

llil.81 10._l ISi.ll 101.85 1Ol./l It 47 L_O SO45.5 El.O• ISG.4I

8189.09 _.87 71.1 ll. Sl 181.71 1 • li lSil.9 17.99 7_.1•

SIAl.It _0.1 lSi.ll 11.88 11_.71 11 47 I• _045.5 DO.0• tit.it

_.t 1.87 7l._ 101.lt lit.It 1 t II tllt.I 17.•l 75.1i

• i45.Si IO._l ll8.tl 11.18 111.71 II 47 2118 _5.5 19.00 I_l.4t

DIFFI[N[NTIAL C,am[CTIQN8 Ill IECUTIGN ACCURACY lit DETIINATION ACCURACY

TOE-t.SYGlt TllA-5.4190 TC8 -.llli BAU .$•rJ 8IT 8707.4 IGll 551.9 SG8 115.£ ST 1191.1 511 876.5 88 Iso.5

• _HM _RA -.17_1 _C8 ._09 FAU .019tl IT .5114 _ .N_ RTF .87•7 C_T -.8595 CR8 .7i_l CIT -.9054
FOE -.IO19 FRA -.I lCl -.1988 lip 11_1 ill $74l.l I -.ill0 ItS .ells LIA IOOS.I t 117.9 Ilia •.5

ill I.lili I_A i.41_ KS .Sill liP -171 I_il 5711.8 IG! SOS.S THA l.i5 ELI 11_17.8 ELI IIO.8 lbF 17£.55

LAUNCH DATE OCT 8 1970

llELIOClllT_l¢ CCNIC

IlL. 149.11 hAL .80

lip 107.97 LAP I.TS

K 1•8.110 ill. -I•.lt

Pkm_TOCENTIIIC C,,_tiC

C5 51.O71 INDL 7.B

AZI4114 I.NCH TII_
84.8• I 10_

ill.U II M ll

84._ I 504J

1S5.•4 it ill 19

FklGHT TIN( 184.00 ARRIVAL OAT[ FED 14 ll71

iII.II it It II Illi.l I1.11

O i FFlllXTl_l. ¢ll_CT_NI

lll-•.tltll lli-l.llly TCl-l._ll ill .Till

I .llll I -.I I .SLIM Iri .S
I -.too PltA -.8044 l_ -.48YO i ilJlll

I I.INll8 i I.INII7 I1¢1 I.I_MII lOP -811

DISTANCE IINI. 701

b_ 9.87 VL LrT.Lr/1) GAL -7.18 AZL lgl iS i¢CA 193 19 W4A IN 97 ECC .L'Ol_15 XNCI•.IIOG Vi ll.#lt

L_ L_l.17 Vii 87.107 GAP 7.01 AZP 78.11 TAb liD.14 TAP 44.15 RCA ICl.O5 APO 159.11 V• IS.l

GP •_.g ZAL liI.M ZAP 119.87 k'_Ir8 N.79 ZA[ 104.51 IrT[ 147.97 ZAC 198.•4 ETC •84.97 CkP-ilI.Oi

DI,A .,'ill.T• llAL I_G.80 llAD 9111.9 _ 15.181 PTH •.40 VICP 10.077 OPA 45.19 RAP 144.98

k-i TI0_ ILl I.AT iNJ _ iNJ IT _ INJ AZIDTH XNJ TIN[ PO C.ST TIN INJ • LAT

i.l_l ll.8t O#.ll IN.N 119.04 I 44 S IG.t 84.01

U44.N N.I llT.M 1_.0_ 191.08 18 4 44 4Nt.O 84.07

i.ll ll.9i S7.N t0S.ll 198.04 1 44 S 1401.t 84.07

i.l l.I ll7.l 11.1 iSl.O_ 18 4 44 4NI.O 84.07

N.fl N.Ol IT.I IN.N 111.04 I 44 S 1401.2 84.07

ECC 1.9557

1NJ •

M.ID

•55.55

• 55.55

84.10

4NS.O 84.07 •$8.$S

_IT _i_TI_ _¢UR_

IT lllA.t ill St•.0 81 I_l.0

IT -.881 CI_ .I C|T -.t700

LgA •1•T.8 NIA liD.0 184 5.E

EL1 •1[_8.0 [L._ •44.7 ALl r 1N.OS

• $7.05 lU.01 1H.O_ 15 4 44

NI_ _C_I_ ACCURACY

_T STM.0 _ _7.1 _S t0t.5

IIRT *.$1 _ -._ IU1 r .8517

_107.| ll_l .1799 Ills -.itS4•

8G1 5771.4 IGI 415.8 THA 174.95

1191



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 3 1670 FLIGHT TIM( 131.00

H(LIOCENTRIC CONIC

RL 149.9• LAL .GO

RP IO1.O1 LAP t.41_

RC 130.317 GL -44.7S

PLAN(TOCENTR 1C CONIC

C$ 64.841 V_ •.OTD

LNCH _TNTH LNCH TINt

n.90 1 51 14

190.10 11 4? N

I9.90 I SI 14

150.10 11 47 31

89.90 1 $1 14

lS0.10 11 47

DI_NT lAD. C.43mECT 1CN$

T0(-1.1631 111A-l.llS• TC3-1.1_DOI BAU .T_

RD( .1183 B .01K)4 RC3 .1784 FAU .03111

FO( -.1381 FIA -.lOS4 FC5 -.7471 BRP lIOTt

8.0414 lIRA 1.1141 IC3 1.1241 Flip -593

DISTANCE 404.547

LOL 9.37 VL 87.217 GAL -•.•• AZL l•.4t I_A 116.33 •NA

LDP 105.49 VP 37.7Sl GAP 7.14 AZP 10.t41 T/_. I_,41 TAP

GP S4.41 ZAL 117.18 ZAP 111.31 ET• IO.•S ZA[ 111._4 [T[

ARRIVAL DATE FE• 16 1971

1:$._5 [¢¢ .|0|51 INC •.4161 Vl E•.TI6

4S.74 RCA 102.51 APO 1S4.S• V£ 35.084

141.14 ZAC lS$.75 [TC £45.03 CLP-151.96

DLA -63.R7 RAL t13.31 RAO l|ll.4 V(L [I.|Tl PTH t.18 _P •.711 DPA 38.0• RAP £44.45 ECC 1.9043

L-I TIN[ INJ LAT INJ L_NG INJ RT A•C gNJ AZNTH INJ TIN( PO CIT TIN INJ I LAT INJ Z L0049

1lIT.R1 30.09 59.51 104.41 149.1• t It 52 1197.4 |7.•3 54.58

S4?7.Sl 30.1t tS4.14 101.41 14i.I• 1| 18 |l 4•77.9 37.•3 150.13

1117.t$ _l).l| |•.31 101.41 141.11 I II |I 1197.1 37.65 S4.SI

$477.|• 50.•I 1|4.84 104.43 149,Z9 13 11 |3 4•77.4 |7.•3 150.13

1891.11 50.IS |9.31 104.41 149.11 I It St 1197.4 37.65 54.$8

3477.38 30.•4 154.1MI 101.43 149.11 13 18 5• 4077.• 37._3 ISO.13

MID-COUIIS£ EXECUTION ACCURACY ORBIT DETERNINATICN ACCURACY

8GT 384|.4 IWRt tTT.T 8G5 111.| •T lOIS.3 M $14.1 •• 677.0

RRT -.T_II W -.•041RTF .9381 CRT -.DP_I CR• .iRES C•T -.176D

SG6 3t)14.4 P_S .304• R13 -.9419 I_SA 2L_O.! N3A 248.1 ••A 4.2

_1 _lT.I _ 459.0 THA 171.53 EL1 2091.8 ELl |IS.4 ALF 164.91

LAUNCH DATE OCT 3 1970 FLIGHT TIN[ 138.00 ARRIVAL DATE FEB 1• 1971

HELIOCENTRIC CONIC DI•TANCE 410.399

RL 14|.i| LAL .GO L_L 9.37 VL 27.151 GAL -6.51 AZL 97.55 HCA lSMI.4R 8NA 118.14 ECC .20E•t INC 7.5483 Vl _i.761
lip IN.O| LAP l.Sl LOP L_4;.71 VP S?.f61| GAP 7.47 AZP 11.81 TAL L_T.88 TAP 47.37 RCA 10_.17 APO 114.11 vl 35.074

RC 131.1_T GL -41.ST GP SO.•T ZAI. 111.34 ZAP 114.23 [T3 |2.|S ZAE 114.91ETE 147.13 ZAC 149.11 ETC 14•.DS CLP-118.91

PI.AN(TOCENTRIC C_41C

C5 11.619 _ 5.340 DLA -59.59 RAL 219.39 RAD _$4_.1V(L 12._43 PTH t.L_D V_P 7.894 DPA 31.11 RAP _14._0 ECC 1.4193

LJ404 AZNTI4 LJ4CH TIN[ L-I TIN[ 1NJ LJkT INJ _ INJ RT _ INJ AZI4TH INJ TIN[ PO C•T TIM INJ E LAT INJ I LONG

35.09 2 t? it 1811.13 33.0_ 91.04 104.98 142.•7 I 57 53 1211.1 3•.R4 41.13

144.91 11 SO 4T 1439.t0 33.05 2|t.?• IN.N 142.•1 13 19 _ 4839.I 39.15 14E.94

35.09 t R? 48 1011.13 _3.UR |1.04 10_.1_ 142.27 2 97 S3 1211.1 39.14 45.E3

144.•1 11 98 47 148|._0 35.0_ !|2._ 1M._4 142.•7 13 tO _ 483|.1 39.R5 t4•.94
35.09 £ 27 41 1811.13 33.01 S1.04 IN.N 142.21 I 57 53 1211.1 3D.14 45.E3

144.91 11 M 47 6439.20 33.03 l|£.?l 104.1t4 142.27 13 I9 _ 4_3|.t 39.E5 _41._4

DIFIr[RENTIA_ ccnI_cTIoM NID-COU_I_ _JECUTICN ACCURACY CRBIT DET[I_INATION ACCURACY
TD(-1.?4?I TRA-I.I_O0 TC•-I.L_D|I •AU .•|31 8GT 31H_I.I _ 700.4 2G3 139.3 3T _030.4 SR 570.1 18 14t.3

.5317 RRA .0808 RC3 .37|? FAU .034_1 RRT -.?lkl? RRF -.1_1 RTF .9111 (:liT -.1314 CR• .1917 C•T -.9755

-.In• IrRA -.24|| FC3-1.1117 •lip 11S14 _ 4030.| _ .3_03 R13 -.1333 LSA 1111.3 i_A 13E.• SEA S.4

BD( 1.•tit NA 1.2104 •C3 £.2371 FI_ -456 SG1 4007.5 SGI 4_O.D THA l?_.Ot ELI IlO0.1 ELl 193.7 ALF 165.11

LAUNCH DATE OCT $ 1170 FLIGHT _I14( 140.00 ARRIVAL DATE FEB tO 1971

HELIOCENTRIC C_NIC

RL 141.19 LAL .GO
RP 108.01 LAP 2.31

RC 154.950 GL -31.•|

PLAN(TOCENTRIC CONIC

C$ 83.411 VHL 4.l_9

LNCH AZNTH LNCH TIN(

_l.•7 3 1 14

140.1_ 18 • 57
3•.•7 _ 1 14

140.15 It 6 $7
39.87 3 1 14

140.13 It • $7

DIFFERENTIAL CGIIRECTICI4_

TO(-1.S9_dl TRA-I.I$|T TC•-E.8110 BAt) .•llOll

RD( .4531 lIRA .0174 RC$ .4431 FAU .03_

F(X[ -.8133 IrRA -.1884 FC3-1.4?RI RIP ll••i
DO( 1.1311 nA 1.1519 8C3 1.8417 FSP -503

DISTKNCE 413.292

LCL 9.|7 VL IT.DIS GAL -•.18 AZL 91.19 igA tOt.iT MIA
LOP II1.9t VP 37.•33 GAP 7.30 AZP 14.19 TAL 80_.$3 TAP

GP 41.$7 ZAL liD.It ZAP 1_0.61 ITS S•.•S ZA[ 11T.77 [T[

117.73 ECC .tOtt7 IN(: 1.1849 Vl It,Ill

40.00 RCA 101.82 APO 155.44 Vt _S.OGI

14R.41 ZAC 144.9| ETC 111.3£ CLP-158.79

LAUNCH DATE OCT 3 1970

DLA -$5.•S RAL L_4.S? RkD 3§_.0 V_L lt.033 PTH |.|! VHP 7.|71 DPA |•.31 RAP 145.04 ECC 1.$854

L-I TINt INJ LAT INJ LON_ INJ RT AIC INJ AZNTH INJ TINt leo CIT TIN INJ | bAT INJ I LONG

1737.3• 33.S0 43._4 107.22 137.17 3 30 11 1137.4 39.57 56.41
5411.47 33.91 t|l._O lOT.t3 137.14 13 37 • 4811.5 39.$8 144.47

1737.38 $3.10 43.14 107.22 157.17 3 30 11 1137.4 59.57 54.61

5411.47 33.R1 ||1.10 10?.13 137.14 13 37 • 4111.5 |9.$8 144.47
1737.38 33.90 43.I4 107._ 137.17 | 3D 11 1137.4 39.57 34.81

5411.47 33.91 1|1.10 107.23 137.18 1| 57 8 4811.S 39.S8 144.47

NID,-C._U_3[ E_ECUTION ACCURACY ORBIT DET[NNINATI_ ACCURACY

3GT 40t4.1 8DR 9_1|.| 893 1|3.4 ST 1989.1 M 537.1 86 614.5

R_T -.IK)6t W -.94_ RTF .9_03 CRT -.9403 CR$ .9948 CST -.REED

SCA_ 4112.9 RL_ .3£73 RI3 -.9248 LSA 114E.8 14_A 221.9 3IA 9.9

SG1 41Dl.| _ 405.0 THA $71.16 EL1 _063.5 EL| 177.4 Ai_r 145.44

I_ELIOCENTRIC CONIC

RL 149.0R LAL .GO

RP 101.13 LAP R.E4
RC 137.0_3 GL -32.10

PLAMETOC[NTIlC CONIC

C3 t0.041 _ 4.477

LNCH AZMTH LI6CH TIN[
44.14 $ 32 5O

131.79 It 13 •

44.14 3 32 5O

135.7l 11 13 •

44.24 3 32 50

11S.79 It 13 •

DIFFERENTIAL C.all_CTl(_l

TD(-I.4O•O TRA-I.040_ TC3-3.3913 BAU .D178

RiDE .3197 lIRA .DO_IRC| .48_0 FAU .04190

FDE -.734| FRA -.11_•FC3-1.8100 B_P 1111|

DO( 1.4901 Mk 1.0409 B¢3 |.4154 FSP -SET

FLIGHT TIME 14£.00 ARRIVAL DATE FEB £t 1971

DISTANCE 4L_.100

LOL 9.37 VL 27.D31 GAL -|.94 AZL 95.1§ HCA 205.85 84¢A IE7.35 [CC .20311 INC 5.1457 Vl I9.764

LOP 216.13 VP 37.583 GAP 7.9_ AZP 85.37 TAL L_4.71 TAP 50.11 RCA 101.45 APO 163.20 Vl 31.947

GP 41.34 ZAL t_1.01 ZAP 134.54 ET$ |5.•_ ZA[ 119.98 ETE 151.55 ZAC 14t.lD ETC 153.60 CLP-1SR.lt

DLA -$2.10 RAL 1_1.31 RAID ISlT.O V(L 11.89_ PTH 2.11 _ 7.04• DPA El.S9 RAP £45.74 ECC 1.3E98
k-I TINt INJ LAT INJ _ INJ RT AIME INJ AZMTH INJ TIME PO CIT TIN INJ I LAT INJ I LONG

1172.29 33.9l _4.07 101.19 132.13 4 0 41 1078.2 39.10 tO.S]

6401.|3 33.N 2SO.Oe 107.?0 131.22 13 43 • 4801.S 39.11 _61.tS

fi?l.lS $3.9| H.O7 107._ 132.23 4 0 4E 1071.I 39.10 t8.85

$401.53 33._ 260.0_ 107.1'0 132._ 13 43 9 4101.5 31.11 14t.8S

1472.25 33.95 54.01' 107.19 132.23 4 O 4| SOT|.| 39.10 28.85

$401.53 33.11 ISO.Ol I07.?0 132.11 13 43 i 41GI.S 39.11 14£.85

MID-COUleE LrX_CUTI_N ACCURACY _RI)IT D[T[RNINATION ACCURACY

8GT 4140.1 8DR Ill.• _93 113.| ST IDll.9 M 404).0 88 ST4._
lINT -.I_DRO RRF -.93?• RTF .91E3 CRT -.9404 CRS .•947 CST -.9_$9

416,E.R RLQ .32•R R11 -.9163 L•A E046.7 14_A t13.6 SEA 8.7

$91 417|.1 3GI 384,S THA 171.Sg EL1 1969.1 ELI 164.8 ALF 166.11

1966



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LA_NCN DATE OCT $ 11570 FLIGHT TIRE 144.00 ARRIVAL DATE FEB E4 1971

H(LiOC(NTRIC CONIC DISTANCE 417.938

RL 149.49 LAL .00 LOt. g.$? VL EG.974 GAL -5.13 AZL 94.38 HCA Z09.03 DNA

RP 108.17 LAP 2.09 LOP 218.34 VP $Y.527 GAP 8.1§ AZP N.L_ TAL 103.19 TAp

RC lID.EGG GL -28.74 GP $7.41 ZAL lEO.T7 ZAP 137.158 ET$ 54.S$ ZAE 121.GD [T[
PLAM[TOCENTRIC CONIC

¢$ 17.48] VtCL 4._0S OLA -48.91 RAt.. 233.73 PAD 6217.7 VI[L 11.793 PTH £.09 VHP

LNCN AZNTH LNCH TIRE L-I TllE |NJ LAT

46.88 4 3 tT IelS.fD 33.49

131.Yt 1E 17 H 5408.11 33.S0

4a.ED 4 3 17 1GIt.TG 35.49

151.78 18 17 54 540_.$1 33.S0
4D.tO 4 $ 17 lJlt. TJ 53.49

131.78 11 17 5Q S408.11 33.S0
DIFFI[NENTI/d. C_m_ETICOeB

_0(-1.171$ TRA -.9944 TC3-3.97_7 BAU .9404

ROE .:$451RRA -.OIO4 IC3 .$130 FAU .04$4£
FD[ -.9518 FflA -.0S34 FCS-t.ltSeBBP 13448

DO( 1.3175 liRA .9547 K3 4.OILS Flip -$47

128.05 ECC .20538 INC 4.311Hi Vl _P.744
52.22 RCA 101.08 APO 1|2.74 VE 55.034

153.27 ZAC 137.93 ETC 255.30 CLP-t$R.48

8.837 DPA 17.44 RAP 144.71 [CC 1.2910

INJ LCI4G INJ RT A&C INJ AZNTH INJ TI_[ PO CDT TIN INJ 2 LAT INJ 8 LONG

89.48 106.48 128.01 4 30 • 1012.• 38.18 21.90

142.J4 101.80 128.00 13 47 59 480_.1 58_18 241.04

29.48 $01.48 lt8.OS 4 30 • 1012.• 58.18 21.88

249.481 108.50 128.00 15 47 58 4101.1 38.18 24£.04

L_.48 IN.i• 12l.Ol 4 SO • 1012.• 58.1l 81.88
Z4I._J _04.S0 128.00 15 47 58 4aOZ.l _J.18 141.04

NID-COUm_[JECUTiON ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4_ST.ON 834.S 843 172.7 ST 1834.2 8 470.4 iS 829.0

liT -.8159NNF -.DL_J flTF .9094 CaT -.9412 C31• .941_ CIT -.9574

8_1 4_94.711123 .3|48 •15 -.8129 LSA 1994.4 _ ZOQ.D IDA 10.8

8GI 428•.0 IW_ 597.0 THA |72.•8 EL1 1_17.2 El.2 154.5 ALJr 194.34

LAUNCH DATE OCT 3 1970 FLIGHT TIN[ 14•.00 ARRIVAL DATE FEB L_ 1971

HELIOCENTRIC CONIC DISTANCE 433.TE_

RL 149.09 LAL .00 LOt. 9.37 VL _•.814 GAL -•.SO AZL •3.04 HCA 212.22 SNA IL_.54 [CC .L_9427 INC 5.M44 V_; L_D.TDlt
lip 10_.21 LAP 1.94 LOP I_$.54 _P 37.4T_ GAP •.37 AZP _l._ TAIL. _01.$• TAP 55.81 RCA 100.•• APO 152.39 V2 35.0£1

_C 141.4S9 GL -15._4 GP _4.30 ZAL 110.4MJ ZAP 141.0_ IT8 53.70 ZA[ 125.O| [TE 155.t2 ZAC 155.11 ETC _59.9S CLP-I_O.38
PLAN[TOCENT_ IC CONIC

C$ 15.1_15 VHL 5.M DLA -4@.04 NAL _7._S L40 i597.8 V[L

LJ_J4 AZN114 LNCH TIN[ L-I TIRE INJ LAT

5£.04 4 33 15 1§54.¢10 3_.71
187.94 1! 81 40 S411.L_ 32.T_

5£.04 4 38 19 1944._0 3_.71

1£7.94 12 11 40 S411.L_ _._

5£.O4 4 3_ 18 1554.40 32.71

1!7.94 18 !1 40 5411.L_ 32.72

D I FFI[N_ IAL CO_ND_T ICO_

TIDK-I.141_ 111A -.0S_NI TC_-4.$1_4 BAD .!717

_0[ ._4_ _L4 -.08_;8 NC3 .9844 FAD .04378

FD[ -.S•IO Flea .0194 FC_-!.3_! BDP 13710

DOE 1.18£ liRA .8541 K5 4.9927 Flip -58!

11.7_D PTH 2.04 V_P 8.711 DPA 15.80 RAP t47.GA ECC 1.!4_7

INJ L_4G INJ •T ARC INJ AZMIH INJ TINE PO CST TIN INJ 8 LAT INJ 2 LONG
rJ.59 109.07 1_.41 4 59 12 95•.• 59.•7 15.54

_40.•_ I09.M 1P_l.40 13 51 51 4811.3 59.•0 14_.0_

fl.59 IN.•7 1_4.41 4 S• 1_ 95•.• 59.07 15.54

!4,!.N lO0.M 1_4.40 13 51 51 4811.3 34.94 _.0_

I_.M 100.87 1_4.41 4 59 12 •5•.6 59.97 15.94

_48.0_ IO_.ll_ 124.40 15 51 51 41111.5 59.00 14£.0_

NID-COUIU_ [_CUTION ACCURACY ORBIT D[TE_NINATiON ACCURACY

• GT 4343.0 _ •|i.Y 845 178.1 ST 1728.8 M 443.4 SS 4•7.7

lit -._$S _F -.1_44 RTF .9055 CRT -.9408 CRS .9990 CST -.5478

4_NJ.• _ ._l!e 815 -.9081 L•A 1834.1 NSA 194.7 SSA 13.5

84;1 4172.2 ICR 311.1 TNA 175.44 EL1 1778.7 ELE 14•.1 ALF 114.54

*LAKH DATE OCT 5 1870 FLIGHT TIlE 148.00 ARRIVAL OkT[ FEB 88 18T1

HELIOCENTRIC CONIC

RL 149.49 LAL .00

RP 101.18 LAP 1.70

RC 145._43 Gb -It.04

PLAN[TOCENTRIC CONIC

C3 14.877 VHL 3.851

LNCH AZNTH LNCH TINE

5S.41 S 5 19

184.58 18 24 L_S
IS.S( S 5 18

184.59 18 14 Lqi

55.81 S 3 18

114.38 12 _4 L_l

DIFFERENTIAL CGIHE[CTION8,

_-1.051_ TRA -.7494

RDE ._81_! lIRA -.0_47

-.4747 FRA .090_

DOE 1.0401 liRA .7SOt

DI•TANC[ 458.$84

LO_ •.37 VL L_I.•SS GAL -4.94 A|L iT.O• NCA 215.41 _MMA

LOP 224.74 VP 37.417 GAP •.$• AZP 87.4• TAL 1••.•• TAP

GP 51.•1 ZAL 11•.44 ZAP 145.72 ET8 55.04 ZAE 124.05 ETE

TC3-5.0597 BAU .9945

RE5 .St•7 FA_ .04_t_
FC3-!.5734 O_ko 140_1

0C3 5.0475 FSP -554

128.18 ECC .20500 INC 5.07•7 Vl 88.788

55.59 RCA 100.29 APO 142.02 V2 55.004

158.83 ZAC 152.87 ETC 857.T8 CLP-181.18

LAUNCH DATE OCT 3 1970

DLA -45.41 RAL _42.04r_ RAID •597.8 V(L 11.•85 PTH 2.05 VHP •.•42 DPA 10.81 •AP _18.18 ECC 1.8415

L-I TIN[ INJ LAT INJ LGNG INJ 2T A$C XNJ AZNTH INJ TIN( PO CDT TIN INJ 2 LAT INJ 2 LONG

150_.0_ 51.74 17.•4 111_2 121._d 5 28 18 902.1 55.9£ •.•5

$4£0.0_ 31.75 250.85 111.25 121.52 15 54 54 4•2•.0 55.83 242.94

140_.0_ _1.74 17.M 111.22 121.34 5 20 18 902.1 54.48 •.4S

5420.0_ 51.75 250.•S 111.23 121.32 15 54 54 492•.0 55.85 248.44

150_.0_ 51.74 17.M 111.22 121.34 S 28 10 90_.1 55.82 8.55

54£0.0_ 51.75 2SD.•S 111.25 121.51 13 54 54 4928.0 35.13 848.85

NXD-COIJIRME [XECUTICN ACCURACY ORBIT D[TDtMINATION ACCURACY

SGT 44_S.0 VAt 589.4 _45 181.8 ST 1814.3 Sit 42!.• •$ 410.1

RRT *.005_ RNF -.8_4J5 RTF .90_• CRT -.841! CR3 .9402 CDT -.0527

4474.0 R_ .2784 fl15 -.9050 LSA 1707.4 MOA 183.8 IDA 18.4

SG1 44#0.5 84_ 347.4 THA 173.85 ELI 1_5.0 ELE 138.• ALF 104.05

FLIGHT TIM( 150.00 ARRIVAL DATE NAR 8 1071

DI•TANCE 445.3•_

LOL •.37 VL 59.7H GAL -4.81 AZL _.•0 HCA 218.80 SNA

LOP 227.84 VP 37._Hi_ GAP •._ AZP 87.•7 TAL 198.58 TAP

GP Lq).19 ZAL 118.57 ZkP 148.11 ET3 52.48 ZNE 114.82 ET[

125.78 ECC ._0508 INC _.5871 Vl _8.798

58.96 flEA 99.0• APO 151.47 V! 34.945

158.40 ZAC 130.55 [T_ _58.73 CLP-I•!.OO

N[LIOCENTRIC C_N1C

RL 149.94 LAL .00

RP 198.29 LAP 1.EKE

RC 145.818 GL -19.09

PLANET(X_rNTR 1C CONIC

C3 13.91HI VNL 3.701 DLA -40.88 RAL _0.11 RAID 8587,5 VI[L
LNCH AZNTH INCH TIN[ L-I TINE INJ LAT

58.0§ 5 35 51 1447.59 50.83

120.95 18 L_l 8 $45!.80 SO.•4

59.05 5 35 51 1447.59 30.83

1L_0.05 12 94 • S45!.L_D 30.64

59.05 5 53 81 1647.59 50.83

180.05 12 L_l • 5452.80 50._4

DIFFk_t[NTIAL C(_I_CTIC_I_

TD( -.1_37 _ -.4_?S TC3-5.5194 •AU 1.0152

• 0[ .E_ RRA -.0452 RE3 .5!?0 FAU .4459_

F_[ -.31_i FRA .ISDO FC3-t.71!2 Blip 14L_
BID( ,_O! BRA .•395 BC3 5.5445 F3P -800

11.•!2 PTH 2.04 VHP 6.818 DPA 7.7• RAP 250._148 ECC 1.£254

XNJ LGNG INJ 2T ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 8 LAT INJ 2 LONG

12.10 115.11 118.87 5 $7 58 847.4 _M.19 4.0£

152.0_ 115.11 118._4 15 58 59 4852.t 34.20 £43.85

12.10 113.11 118.87 5 57 58 847.4 34.19 4.08

252.C_ 115.11 118.GA 15 58 59 485£.2 34.!0 845.95

12.1O 115.12 118.67 5 57 58 847.4 _4.19 4.D_

25!.0_ 115.1! 118.44 15 56 59 4052.2 34.20 145.95
NID-COt_EX_CUTION ACCURACY ORBXT DETLrRNINATION ACCURACY

8GT 45_1.7 84_ 51'0.• SG3 185.8 ST 1408.0 M 407.1 •S 353.5

lit -._STR_F -.8748 RTF .9007 CRT -.84!0 CR8 .•935 CDT -.9107

8_ 49S7.8 RL_ .2541 815 -,9027 LSA 1571.3 NSA 188.0 SSA _0.1

SG| 4S44.8 SC_ 345.• THA 174.25 EL1 1557.1 ELE 151.4 ALF 185.43

188T



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE OCT 3 1970 FLIGHT TIN( 152.00 ARRIVAL DATE NAR 4 1571

HELIOCENTRIC CONIC

RL 141.69 LAL .DO

RP 108.33 LAP 1.45

RC 147.17R GL -11.35

PLAN[TOCENTR 1C CECil C

C3 13.941 VHL 3.598

LNCH AZNTH LNCH TIN[
63.44 I 5 31

11T.56 13 El ET

88.44 I S 31
117.51 IE £1 37

11.44 • 5 31

117.51 It _J t7

DISTANCE 451.105

L_ 9.37 VL 86.737 GAL -4.25 AZL OZ.1• HCA 121.78 8NA

LOP 131.14 VP 37.3C_ GAP 9,05 AZP 88.38 TAL 194.73 TAP

&P ET.O9 ZAL 114.33 ZAP 14•.18 ETJ 58.06 ZA( IU.45 ETE

1ES.4D (CC .EOSO? INC E.1773 Vl 99.768

58.51 RCA ••.4• APO 151.35 VE 54.989

159.81 ZAC 1EI.?E [TC 85•.•0 CLP-1l£.94

DLA -38.70 RAL tSO.1E tAD 6§67.5 V(L 11.590 PTH t.O3 VHP •.lEO DPA 5.30

L-I TIN[ ZNJ LAT INJ lONG INJ RT AIC |NJ AZNTH INJ TINE PO CIT TIN

13110.85 80.43 •.10 115.33 116.35 • El 41 790.9

$404.18 81.44 154.01 115.33 114.33 13 17 51 4884.3

1310.15 L_.45 0.40 115._ 116.35 • 18 41 7_D.•

J_J84%18 L_.44 tS4.01 115.53 116.33 13 57 51 4•84.3

1310,85 21t.43 •.lO 115.53 11•.35 • t8 41 790.9

5484.18 19.44 254.01 115.33 118.35 13 57 51 4884.3

DIFFERENTIAL C_R(CTIONS

TD( -.0111 1RA -.51_? TC5-5.9597 BAU 1.0554

RD( .3473 RRA -.OS4D RC5 .DES• FAU .04109

_D( -.315• FRA .L_4S FCS-t.IS48 Blip 14594

DO( .857• MA .SEH BC5 S.9185 FSP -403

RAP ESE.E9 ECC 1.E131

INJ E LAT INJ £ LONG

32.71 35•.50

3E.Tt 145.1)0

38.71 358.50
3E.TE £45.9D

33.71 35•.5D

3E.?E _S.O0

(_tIZT DET[RNINATION ACCURACY

ST 1551.0 I_ 595.5 88 300.1

CRT -.945• CR• .9798 CIT -.0759
LSA 14E•.5 I_A II£.E S•A R4.8

EL1 1403.E ELE lZ3.• ALF IM.41

MID-COURSE EXECUTION ACCURACY

8IT 4107.7 8DR 5SS.• 8G3 184.6

RRT -.7057 RRF -.IS07 RTF .8997

I_B 41141.1 lug5 .1_•1 R13 -.9013

IS1 4t28.4 SG_ 345.• THA 174.57

LAUNCH DATE OCT 3 1R70 FLIGHT TINE 154.00 A/_IVAL DATE MAR • 1971

HELIOCENTRIC CONIC

RL 141.•I LAL .00

RP 1M.57 LAP 1.19

NC 110.13E G4. -13.81

PI.AN(TOC[NTR ! C CONIC

C3 11.510 Vt4L 3.51•

LNCH AZNTH LNCH TIN[
• 5.09 • 31 _HI

114.11 1E 24 5£

• 5.8• • 51 19

114.11 12 14 51

• 5.0t • 34 59

114.11 18 84 H

DISTANCE 45•.945

LOL 9.37 VL M.•79 GAL -5.87 AZL 91.81 HCA 324.97 SNA
LOP 354.55 VP 57.254 GAP 9.27 AZP 88.T2 TAL 185.08 TAP

6P 25.13 ZAL 111.7• ZAP 1SO.Z5 ET• 51.80 ZA[ 185.94 ETE

135.G4 ECC .Z0802 INC 1.8080 Vl 19.?16

60.05 RCA 99.05 APO 151.05 VE 34.94•

111.07 ZAC 1ET.SE ETC ESO.4D CLP-I•5.•I

DLA -34.53 RAL 254.11 RAD •597.5 V(L 11.564 PTH 8,03 VHP •.650 DPA 3.08

L-I TIN[ INJ LAT INJ L_NG INJ RT AEC INJ AZNTH INJ TIN( PO CST TIN

1330,15 28.17 .91 11T.•8 114.£9 ? 1 9 730.1

5515.84 _.18 15•.72 117.03 114.28 13 56 59 49£5.8

1330.15 1_1.17 .•l 117.88 114.89 7 1 • 730.1
5515.84 _.1• ES•.TE 117,02 114.88 13 5• 58 4925.0

1530.15 29.17 .II 117.81 114.89 7 1 9 730.1

5915.04 38.18 85•.72 117.11 114.38 13 5• 58 4135,8
DIFFERENTIAL CCIm(CTICN8

TD( -.711_ TIL4 -.31WO TC5-6.3119 BAU 1.0547

RD[ .1511 lIRA -.DIM? tiC5 .$159 FAU .04013

FD( -.14£• FRA .EITI FCS-t._t DIP 14•77

• 757• MA .4011 BC5 6.378• FSP -403

RAP 353.9• ECC 1.1037

INJ E bAT INJ £ LONG
31.19 55t.85

$1.£0 148.•1

51.19 3St.85

31.20 1_4.•1

31,19 35£.85

31.10 141 .•1
ORBIT DETERMINATION ACCURACY

IT 1104.5 &R 381.• 83 £30.9

CRT -.9508 CR• .Ikllt CIT -.1119

LIA IE77.0 NSA 171,1 IIA 30.9

EL1 1ES9.D [LE 114.S ALF 111.88

NID-C_AU( [X[CUTICN ACCURACY

8IT 4490.1 8_ $45.8 8G5 164.4

RRT -.7t92 W -.I_At RTF .D991

I_ 4781.5 R23 .20£2 R13 -.9004

8G1 4708.8 SGE _•.1 THA 174.68

LAUNCH DATE OCT $ 1970 FLIGHT TIM( 155.00 ARRIVAL DATE NAR 6 1971

HELIOCENTRIC CONIC

RL 14•.•9 LAL .DO

RP 100.41 LAP 1.10

iC lit.ITS GL -11.41

PLANKTOCENTRIC CONIC

C3 11.DI7 VHL 3.455

LNCH AZNTH LNCH TIM(

69.50 ? 15 11
110.5D 1E tO 30

19.50 ? 15 11

110.50 It tO 30
61.50 ? 15 11

110.50 It to 3G

DIFFERENTIAL CORRECTION•

TD[ -.1113 TRA -.IMO TC3-•._lT? BAU 1.0730

RD( .EETI RRA -.0744 RC3 .S038 FAU .03957

FDE -.1744 IrRA .3411 FCS-E.II51 BEP 15146
10[ .•580 MA .t743 BC5 6.7067 FliP -600

DISTANCE 488.751

LOL 9.37 VL I•.•!1 GAL -3.49 AZL 91.4• HCA 838.15 •HA 114.•• ECC .10633 INC 1.4774 V1 9R.766

LOP 137.59 VP 37.101 GAP t.§O AZP 8i.01 TAL 1i3.48 TAP il.SI RCA 66.55 APO 150.76 V9 $4.956

GP E3.63 ZAL 1Oi.i• ZAP 15E.00 ET3 51.I8 ZA[ 18t.$3 ET( 1•8.10 ZAC 115.71 ETC 161.15 CLP-1M.55

OLA -_4.4• RAL 158.11 Ski) •537.5 VI[L 11.548 PTH

L-I TIM( INJ LAT

111_.13 1•.&4

5579.50 l•.•5

1L_8.13 86.84

5579.50 88.85

5579.50 E•.95

!.01 VHP •.099 DPA 1.11 RAP ESS.?• ECC 1.1•G9

INJ L.ONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TiN INJ E LAT INJ 9 LONG

354.91 120.51 11t.41 ? 34 13 •4E.1 £9.•4 346.89

110.34 120.57 118.45 13 53 50 4979.5 £t.15 £S!.£5

354.ll 1to.St 11E,4• 7 3i 13 _l.l 19.64 34l.l£

8_0.$4 120.57 118.45 15 53 30 4970.5 19.•5 35£.£5

354.91 1to.IS 118.46 T 36 13 _4E.1 E9.64 344.19

_0.9 1_0.$7 111.45 13 53 30 497•.S El.l• 159.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 4748.5 8G_ 5_4.• 8G5 183.8 ST 1045.6 M 579.7 IS 209.5

RRT -.7517 RRF *.7971 RTF .8990 CRT -.9579 CR• .8•53 CIT -.7154

SG_ 4788.4 RE5 .1778 R13 -._001 LSA 1118.5 NSA 16•.9 8•A 38.8
SG1 4?•5,5 •DE 550.? THA 1T5.15 EL1 1lOT.? ELE 101.• ALF 100.15

LAUNCH DATE OCT 5 1970 FLIGHT TIM( 156.00 ARRIVAL DATE MAR 10 1971

HELIOCENTRIC CONIC

RL 149.•9 LAL .00

RP 101.45 LAP .9t
RC 154.4041 G_ -9.16

PLAN[TOCEHTRIC CONIC

C3 11.119 WSL 5.419
LNCH AZMTH LNCH TIME

73.47 7 55 53

104.53 1E 11 54

T3.47 7 55 53

104.53 19 11 34

11D.00 11 11 1

110.00 13 55 34

DISTANCE 448.401

LOL 9.37 VL to.5M GAL -3.10 AZL 81.18 HCA 831.34 _RA 1_4.33 [CC .31081 114(: 1.1784 Vl 10.766
LOP 840,?0 VP 37.148 GAP 8.74 AZP 89.8t TAL 1•1,75 TAP •5.09 RCA 96.11 APO 190.53 VE 34.945

GP lt.E1 ZAL 105.It ZAP 155.•1 ET• 51.71 ZN[ 1E•.•5 ETE 163.to ZAC lZ4.46 ETC t•1.87 CLP-165.31

DLA -31.44 RAL Lq_.09 RAD 8547.4 M(L 11.534 PTH 8.01 VHP •.764 DPA -.M

L-I TIN[ ZNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN

1180.1)41 25.47 348.0_ 125.54 110.81 • 15 34 581.0

5850.79 ES.4• L_5.25 125.54 110.79 13 45 4• 5050.8

1110.11 85.47 340.0_ 125.54 110.81 • 15 34 501.0

5850.79 £5.48 2•I.35 185.54 110.79 13 45 4• 50S0.8

$930.04 19.EO 17•.5• 180.45 118.7• IE 48 19 5838.0
551_1.7• 38.00 143.75 111.78 108.71 15 84 28 4789.9

DIFFERENTIAL CCm_CTiON8

TO( -.515l TRA -,1Ill TC5-•.941£ BAU 1.0905

RD_ .!llt RIA -.0143 RC3 .491l FAU .03811

FOE -.1101 FRA .4055 FC5-E.8830 58P 15408

DOE .510• MA .1505 BC5 •.9785 FIP -595

RAP t57.•9 ECC 1.1R34
IHJ 9 LAT INJ E LONG

EE.0• 35R.94

E8.07 E57.19
18.04 339.1_S

E•.07 R57.16

L_.97 _•9.37

33.43 E35.80

ORBIT DETERMINATION ACCURACY

ST 978.1 M 374.5 IS 180.6

CRT -.9849 CRS .7001 CST -.5503

LSA 953.4 NSA ll4.£ $$A 49.6

EL1 950.5 [L_ 88.5 ALF 157.40

MID-COI, IRI_ EXECUTION ACCURACY

_T 4143.1 llt 5£7.7 SG3 181.4
RRT -.7350 RRF -.?lJO RTF .8•94

SGB 4•73.5 R83 .1540 R13 -.9005

SG1 4059.4 3G8 35•.7 THA 175.40

1918



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970_

LAUNCH DATE OCT 5 19TO FLIGHT TIRE liD.DO

t$(L 1(XENTRIC CONIC

RL 149.99 LAL .00

RP 106.49 LAP .74

RC 159.590 GL -?.Oil

PLAN(TOCENTR I C CC441C

C$ 11 • S$4 _54L 3.31Hi

LI9CH AZMTH LMCH TIN[

79.15 8 45 2

101.75 11 14 9

79.85 9 45 t

101.75 11 54 9

110.00 IO 49 37

I10.00 14 49 41

D IFIrEIII[NT ! AL COIU_CT 10149

TO( -.4019 TRA .I_At TC3-7.$511 BAU 1.1064

.£$M mlA *.O949 RC3 .4798 FAU .0_151

IrD( -.049 FRA .41M_5 FC3-8.7403 BSP 1511i

908 -4918 gilA .0941 BC3 7.1748 FSP -586

ARRIVAL DATE WAR 18 1B71

DISTANCE 474.814

LOt. 9.57 VL 86.509 GAL -2.15 AZL 90.91 t,_A 254.52 _4A 113.98 ECC .21246 INC .ROSl Vl 29.708

LOP 243.19 VP 57.099 GAP 9.97 AZP 15.47 TAL 190.07 TAP $4.59 RCA 97.64 APO 150.31 VZ 34.931

GP 10.95 ZAL 102.70 ZAP 155.O9 ETS §1.89 ZA[ 1_4.91 [TE 144.10 ZAC 1Z$.38 ETC 262.57 CLP-199.Zl

LAUNCH OAT( OC.T 5 1970

DLA -30.47 9AL L_6.09 RAID 6117.4 V(L 11.589 PTH 2.01 VHp @.943 DPA -2.21 RAP 259.90 ECC 1.1990

L-I TIRE |NJ LAT INJ I_ INJ 97 ASC ZNJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT |NJ 2 LONG

1075.48 84.05 339.33 185.72 109.30 9 2 55 473.5 26.49 351.31

5758.74 84.0@ 872.$@ 1L_i.78 109.89 13 H 59 5152.7 29.47 EM.39

1075.49 14.05 $39.53 119.78 109.50 9 2 55 473.5 29.46 331.31

5758.74 84.N 872._J 1_J.71 109.29 15 89 59 5152.? 86.47 2M.39

447.94 15.89 305.43 1_.$6 180.95 11 0 45 97.6 19.89 899.59

580@.57 33.47 233.44 IL_9.26 97.39 16 15 29 4@06.6 34.13 884.29

NID-C(XJtKEvlrCUTION ACCURACY ORBIT DETENI41NATIGN ACCURACY

SGT 491_.2 11_ 5_.8 _5 179.0 ST 708.6 M $69.5 66 170.9

RRT -.7JS) lli_" -.7409 RTF .8994 CRT -.9751 C99 .4870 CST -.3370

SG6 4959.91_ .1534 R13 -.9004 LSA 792.9 I_A 163.1 S@A 95.2

SG| 4921.4 _ _3.9 THA 175.65 EL1 790.4 EL8 72.9 ALF 152.90

_LIOCSNTRIC CONIC

RL 149.99 LAL .00

RP 1041.53 LAP .55

IK 159.941 C_ -5.10

PLAN(TOCLrNTR I C CONIC

C3 11.41)O _ 3.3411

L_ AZm LNCH TIME

R6.L_ 10 4 15

93.71 11 9 $7

100.00 10 41 55

100.00 15 18 4

110.00 10 _J 9

110.00 15 $1 4m

FLIG44T TIM( 14_.OO ARRIVAL DATE MAR 14 1971

DISTANCE 479.955

LOL 9.57 VL 85.458 GAL -8.87 AZL 90.45 i'_A 257.70 SMA 125.63 ECC .81489 INC .9589 Vl 29.796

LOP 847.07 VP $7.045 GAP 10.L_8 AZP 1_.95 TAL 188.39 TAP 44.08 RCA 97.14 APO 15D.15 V2 34.919

6P 19.98 ZAL 911.55 ZAP 11t.46 (TS 52.85 Z&E 127.13 ETE 164.90 ZAC 188.39 ETC 863.85 CLP-197.03

DLA -L_9,S4 RAL 8M).OO _ 9_7.4 V[L 11.589 PTH 8.01 VHP 6.934 DPA -3.98

L-I Tll_ INJ LAT INJ L_ INJ 97 J_ INJ kZIWTH INJ TIME PO C$T _M

840.10 _.59 525.4H) 130.07 107.91 10 18 43 269.1

J44.90 _P.@I _0_.90 1_0.08 107.89 11 17 44 67.0

749.75 17.49 518.$1 127.1_ 114.1MI 10 54 84 148.8

5551.14 87.1kl 819.57 151.J0 101.0_ 14 44 35 4951.1

758.YS 11.04 310.L_ i14.11 122.14 10 51 49 158.7

5113.93 34.05 229.L_ 192._0 93.19 15 55 55 4515.9

DIFFEm[NTIAL CCImECTIONS

71_ -.It943 TIL4 .1@30 TC$-7.2770 BAU 1.1L_D8

liD( .£189 ItRA -.1040 RC3 .4SIHI FAU .0941_

FOE .0105 IrRA .5197 FC5-8.1_25 Blip 15793

ROE .3998 MA .2115 BC3 7._15 FDP -575

RAP 291.73 ECC 1.19_8

IHJ 2 LAT INJ 8 LONG

_4.89 315.7_

24.95 300.98

_0.$d 305.29

L_9.19 849.J9

15.81 303.40

34.12 817.04

ORBIT D(TI_I_41NATION ACCURACY

ST 589.5 M 3M.9 $6 181.8

CRT -.9942 CRS .1116 tit -.1903

L@A 639.1 14SA 180.9 SSA 73.8

ELI 638.5 EL8 78.1 ALF 145.74

NID-COuNIB[ [vlrCUTlON ACCURACY

_T 4971_.5 _ S17.7 SG$ 176.0

RRT -.@_49111W -.7115 RTF .9000

@rd_ 491HI.49_ .1150 R13 -.9006

_1 4985.$ SG2 371.4 THA 175.94

LAUNCH DATE OCT 5 1970 FLI;HT TIN( 164.00 ARRIVAL DATE NAR 16 1971

HELIOCENTRIC CONIC

RL 1A9.99 LAL .00 LOL 9.37 VL

RP 1_.59 LAP .57 LOP 250.25 VP

RC 1_0.740 GL -3.E4 GP 19.92 ZAL

PLAN(TOCENTItIC CONIC

C5 !1._9 VHL 3.403

LN(H AZNTH LNCH TIN[

90.00 9 85 24

90.00 18 19 tO

100.00 10 15 33

lO0.OO 14 8 58

110.00 10 31 tl

11D.00 19 9 34

DIFFERENTIAL Ca_I[CTION&

-.1785 TRA .3483 TC$-7.5281 9AU 1.1554

• t104 lIRA -.1175 RC3 .4413 FAU .05517

FDE .0949 FRA .54M_ FC3-2.4800 BSP 1_003

-8761 MA ._HI7@ _C$ 7.$394 F_k 0 -51dS

DISTANCE 485.635

85.397 GAL -1,84 AZL 90.48 NCA 240.88 Sl4A

35.995 GAP 10.46 AZP 89.$0 TAL 159.98 TAP

95.87 ZAP 157.71 ET$ 52.78 ZA[ 187,32 ETE

123.30 ECC .21639 INC .4176 Vl E9.769

$7.55 REA 96.93 APO 149.97 V8 _1.907

145.98 ZAC 181.50 ETC 893.93 CLP-197.95

LAUNCH DATE OCT 3 1970

DLA -86.$4 RAL 873.90 RkD 6567.4 V(L 11.531 PTH 2.01 VHp 7.057 DPA -4.87 RAP 893._4 ECC 1.1905

L-I TIRE INJ LAT INJ LONG INJ RT ARC |NJ AZNTH INJ TIN[ PO C$T TIM |NJ 2 LAT INJ 2 LONG

1049.01 15.54 $54.0t 131.42 113.90 9 42 54 A49.O 10.95 389.78

5777.96 89.10 875.03 135.04 99.81 15 58 36 5179.0 27.99 84;4.50

INIT.gD 15.58 381.05 130.53 117.01 10 _0 21 287.8 16.84 514.00

5415._8 _9.58 849.7t 155.41 9_.09 15 39 ? 4815.2 89.99 839.94

958.85 9.11 514.79 187.85 183.09 10 45 19 239.2 13.41 300.33

5037.54 34.18 820.31 135.70 99.08 17 33 31 4437.5 33.7@ 211.09

MID-COURSE [)(ECUTION ACCURACY ORBIT DETERNINATION ACCORACY

SGT _)_I$.RV_R 514.7 _3 178.9 ST 389.8 M $61.1 99 806.5

RRT -.9745 _ -.1_9 flTF .91X_ CRT -.8415 CRS -.1379 CST -.294E

5011.1 RL_ .1_95 913 -.S015 LSA 512.8 NSA 239.3 $SA 78.0

SGI S04&.9 _ 3"/'9.1 THA 176.03 EL1 51E.5 EL8 139.3 &l.F 137.49

H(LIO(ENTRIC C_)NIC

RL 149.49 LAL .00

RP 108.60 LAP .19

RC 1_.4_ GL -1.51

PLANETOCENTI|IC CONIC

C3 11.775 _ 3.432

LNCH AZNTH I._H TIN[

90.00 9 8 9

90.00 13 10 19

100.00 10 1 _7

100.00 14 53 37

110.00 10 87 87

110.00 19 44 4

FLIGHT TIM( 1M.O0 AI_IVAL DATE MAR 16 1971

DISTANCE 491.314

LOL 9.57 VL L_.545 GAL -1,39 AZL 90.20 HCA 244.05 SklA lZZ.97 ECC .21858

LOP 855.48 rIP 34.945 GAP 10.78 AZP 1_.91 TAL 184.97 TAP (H).O_ RCA SHS.09

_P 17.93 ZAb 98.34 ZAP 158.8_[TS _5.58 Z_JE 127.47 ETE 1M.86 ZAC 1_0.70

DLA -84.77 RAL 877,7§ RAD._H_7.4 VI[L 11,540 PTH 2.01 VHP 7.150 DPA -5.98

L-I TIN( INJ I.AT _J LONG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIN

1184.30 11._4 341.99 134.18 115.99 9 81 58 584.3

5110.57 87.91 245.1M 138.84 94.73 14 44 86 5050.9

9_.78 1O.O0 587.05 153.1G 119.52 10 19 O $98.9

5517.38 L_9.8| 241.47 155.1_ 9_.30 16 22 15 4717.5

911.20 $.$9 318.67 191.04 183.95 10 48 39 311.8

4971.94 34.04 215.17 1M.94 94.$$ 18 9 58 4371.7

DIFF(I_NTIAL Ca_CTiON8

TO( -.0745 _WA .5015 TC$-7._1,28 BAU 1.1576

RDE .81|9 II_A -.I_H; RC$ .4285 FAU .03208

F_[ .1051 iRA .9049 FC3-8.5544 Blip 1$588

ROE .8849 BRA .5810 BC3 7.3547 FSP -578

INC .1948 V1 _9. 799

APO 149.85 V2 34.896

ETC 2M.$0 CLP-198.65

RAP 2_.00 ECC 1.1938

INJ 8 LAT INJ 8 LONG

15.06 394._

88.31 857.81

15.75 $L_0.88

89.61 89_.97

10.75 $18.3£

33.19 804.03

ORBIT DET[RI41NATION ACCURACY

ST 340.5 SIR 360.9 9S 835.8

CRT -.5872 CRS -.8713 CST -.6079

LSA 436.1NSA 387.6 SSA 63.1

EL1 433.8 EL8 240.6 ALF 131.87

MID-COUNI[EX[CUT|ON ACCURACY

SGT 512$.5 _ 5S5.8 165 1?0.3

RRT -.8599W -._J21RTF .9044

168 5151.4 R85 .0819 913 -.9068

SGI 51_@.959_ 3@7.8 THA 176.18

1999



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 5, 1970

LAUNCH DATE OCT 3 1970

_LIOCENTRIC CONIC

RL 149.69 LAL .OO

RP 108.63 LAP -.O|

RC 114.100 GL .09

PLANETO¢ENTR 1C CONIC

C3 18.0114 VHL 3.471

LNCH A_rNTH LINK:H TIRE
90.00 8 41 $S

9O.0O 13 53 $4

1DO.DO t St $S

1OO.OO 15 32 35

lID.DO 10 tS 30

110.00 17 11 10

FLIGHT TIM( 119.00 ARRIVAL DATE MAR ZQ 1971

DIITANC[ 4|/.977

LOL 9.37 VL 26.299 GAL -.DR AZL 89.99 HCA t47.25 SNA liE.iS ECC .ZEID9 INC .OOO0 VI 99.791

LOP 851.SO VP 34.896 GAP lO.D9 AZP O0.OO TAL IRS.Z§ TAP 70.48 RCA 95.S4 APO 149.79 V£ 34.885

GP 17.11 ZAL 88.77 ZAP 159.97 ET8 54.80 ZA[ 127.ll ETE IH.83 ZAC 119.95 [TC ZIS.£7 CLP-149.45

DLA -12.93 RAL 281o58 RAD SliT.§ V[L 11.S53 PTH E.O2 VHP 7.274 DPA -9.R7 RAP 199.££ ECC 1.1RRD

L-I TIN( |NJ LAT |NJ LONG |NJ RT A$C INJ AZNTH INJ TIN( PO C$T TIM INJ Z LAT |NJ R LONG
IE95.S0 8.44 $4I.M 131.86 117.13 9 10 5 689.9 1£.09 $41.£Z

SS§I.EO 88.88 851.N 148.51 91.30 15 El 30 4951.I 18.17 ISQ.31

1MS.$1 7.04 338.14 136.SO 119.t3 10 10 3J 483,3 10.97 313.44

$£39.0£ ZD.88 833.58 141.33 DB.ZO 10 SB 13 4030.0 19.43 ££8.10

910.13 3.77 $88.30 134.48 184.00 10 41 SO 380.1 R.EI $18.01

4013.97 33.78 !10.70 148,88 t4.00 18 39 4 4314.0 3t.11 101.97

DIFFERENTIAL C,CRP_CT|ON6

TO( .0434 TRA .?OOQ TCS-7.1RG9 BAU 1.1138

ROE .tlOS RRA -.1408 RCS .4004 FAU .02991

FDE .1910 IrRA .141S FC3-1.1444 BRP 11491

.011_ BRA .7149 0C3 7.1900 FRP -551

NID-COURI_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5114.S MdR S11.1 $93 111.t ST 418.1 8R 333.1 ll 190.1
RRT *.8344 RRF -.1384 RTF .9044 CRT .0445 CRS -.4001C$T -.S00O

SGe 5170.0 P_3 .0714 R13 -.9050 LSA 409.1NDA 397.1SSA 51.1

SGI 5|$4.8 8GZ $04.3 THA 174.38 ELI 410.1 [LE 353.8 ALF 7.50

LAUNCH DATE OCT 3 1970 FLIGHT TIRE 170.00 ARRIVAL DATE MAR L_ 1971

_L IO(ENTRIC C._41C

RL t40.99 LAL .00

RP 101.1t LAP -.tO
R{ 111.111 (_. 1,57

PLAN(TOC(NTR I C CONIC

C3 11. $41 V_. 3.$41

LNCH AZNTH LJRCH TIRE

I0.00 8_44

90.00 14 31 I

100.OO I 49 43
tOO.DO 19 7 44

11o.0o lO £4 S$

110.00 17 44 t

DISTANCE 502.815

LOL 9.37 VL L_1.833 GAL -.44 MZL 89.79 HCA 230.40 M4A 11_.$3 [CC .12378 INC .2104 Vl Lbl.799

LOP 159.77 VP 34.848 GAP 11.23 AZP g0.07 TAL 10t.53 TAP 71.83 RCA 94.94 APO 149.71 Vl 54.074
GP 14.40 ZAL 83o2t ZAP 160.28 [78 SS.18 Z_ 127.73 [T[ 1G7.35 ZAC 119.17 [TC 295.95 CLP-170.£3

DLA -21.13 RAL 185.80 RM) 8987.5 VEL 11.573 PTH 8.08 VHP 7.408 OPA -7.84 RAP 270.46

L-I TIN( INJ I.AT INJ L_NG |NJ RT AIC ;NJ AZNTH |NJ TIRE I_) CST T|R |NJ I LAT

1342.07 5.55 SSS.30 140.85 117.81 8 8 48 788.1 9.23

5479.43 29.28 833.38 148.18 88.48 18 S 81 4879.4 17.77

1113.G9 4.28 358.1'0 198.99 119.81 10 8 14 385.7 8.20

3171.03 19.78 250.81 14t.09 88.5D 17 33 $5 4571.0 t8.93

1041.39 1.24 385.70 I_.OQ 124.16 10 42 1D 448.4 5.71

4813.14 33.88 204.79 143.14 81.78 19 7 12 4883.1 31.78
DIFFERENT 1AL CORR[CTICHS

TO( .$993 TIA .R950 TC3-1.9990 BAD 1.1752

RDE .2114 RIIA -.1934 RC3 .3781 FALl .0882R
• IOTl IrRA .7047 FCS-I.ISII DRP 11488

!10( .29i5 MA .R040 DC3 7.0001 FIk m -538

HID-CO_IE EECUTION ACCURACY
SGT 5801. e 8_ 501.8 $G3 188.5

RRT -.81_1 RRF -.00_ RTF .t081
$Ge SlII.D RrJ .0101 RI3 -.00E4

SGI 5811.6 SG2 400.9 THA 176,55

ECC 1.1014

INJ ! LONG

344.55

244.74

330.10

1 • II

319.53

ll7.R9

CNB|T DET[MRINATION ACCURACY

8T 508.1 8R 351.3 31 310.9

CRT .3439 CR8 -.4841 CBT -.9751
LSA 878.7 N6A $20.1 $9A 43.9

EL1 309.8 EL8 510.1 ALF 19.57

LAUNCH DATE OCT 3 1970

H(L|OCENTRIC CONIC

RL 149.39 LAL .DO

RP 109.99 LAP -.33

RC lll.OO7 GL 1,91

PLAN[T@¢ENTR|C CONIC

C3 13.115 VHL 3.$13

LNCH AINTH LIR(H TIME

IO.OD I 33 48

tQ.O0 15 3

100.00 R 43 $

100.00 19 40 1

110.00 10 25 14

110.00 19 14 !0

FL|GHT T|N( 17Z.DD ARRIVAL DATE MAR 14 1971

DISTANCE $06.819

LO_ 9.37 VL 13.133 GAL .08 AZL 81.10 NCA 853.57 SNA 11_.0t ECC .11t77 IN( .lOll Vl 19.733

LOP 831.94 VP 31.808 GAP 11,53 AZP 90.11 TAL 179.$0 TAP 73.37 RCA 94,55 APO 149.69 Vl 34.194

GP 15.75 ZAL 31.99 ZAP 161.92 [T8 56.37 ZAE 187.94 ETE 167.81 ZAC 118.45 [T¢ Ul.80 CLP-171.Ol

DLA -19.38 RAL £98.79 RAO 8587.5 _L 11.598 PTH 2.03 WtP 7.553 DPA -8.80 RAP 272.78 ECC 1.2100

L-I TIN( |NJ LAT |NJ LONG |NJ RT ARC INJ AZMTH INJ T|N( PO CIT TIN INJ 8 LAY INJ 2 LONG

144i.19 !.85 $Si.O_ 144.13 110.18 8 58 14 9t4,3 I.iO 351.55

5414.74 IS.07 148.84 140.88 88.13 18 38 50 4914.7 17.14 140.09

1141.78 1.68 340.94 149.§0 119.85 10 3 48 148,D 5.14 334.39

5113,49 _1.41 ttl._ 149.t8 84.37 18 5 14 4313.5 21.32 117.71

1110.14 -1.it 389.11 141.77 184.1D 10 43 44 510.t 3.27 3_.91

4818.39 32.78 201.!HI 149.14 78.77 19 34 30 4818.4 51,04 194.43
DIFFERENTIAL CGIRECTIONS

TD( .3334 TRA 1.O999 TC$-3.7485 BAU 1.1837

RD[ .2133 RRA -.1371 RC3 .1499 FAU .01_O

FOE .851R FRA .7517 FCS-1.7544 8SP 18398

DO( .SIRe MA 1.11E3 BC3 3.7575 FSP -485

LAUNCH DATE OCT $ lifo

14(LIOC[NTRIC CONIC

RL 140.99 LAL .00

lip 101.71 LAp -.57

RC 171.ORS GL 4.13
PLA_TOCENTRIC CONIC

CS 13,955 V_ 3.7_

LOL 9.$7 VL L_.ISI GAL

LOP 1t4.11 VP _4.758 GAP

RID-COURSE EXECUTION ACCURACY QRBIT DETEImlNATION ACCURACY

6GT 3851.4 8DR S01.7 8G3 150.1 ST 778.8 8_ 347.8 31 3t0.9

RRT -,SIRS _r -._33 RTF .$087 CRT .4812 C_I -.SS03 CST -.IHDI7
69_ 5878.8 RL_ .0585 RI3 -.9089 LSA 87S.6 NRA L_DT.I $$A 37.2

891 5181.0 89_ 407.1 THA 179.70 EL1 708.0 EL2 2_H_.9 ALF 14.13

FLIGHT TIME 174.00

GP 15.15 ZAL

ARRIVAL DATE MAR 19 1R71

DISTANCE 513.818

• 30 AZL 80.41 HCA 238.74 8_A 121.72 ECC .29004

11,83 AZP _0.19 TAL 178,07 TAP 74.81 RCA 89.72

70,81 ZAP 1_.80 ETS 57.73 ZA[ 187._4 ETE 1_.83 ZAC 118.0_

OLA -17.R9 RAL 112,83 RAD 8387.5 VEL 11,889 PTH 8.04 _RP 7.?0t DPA -9.87

LNCH AZRTH INCH TIME L-I TIN( INJ LAT INJ L_NG INJ RT ARC INJ AZI4TH INJ TIN( PO CST TIM
RO.O0 9 I11 45 1145.19 .31 2.48 147.95 118.38 8/55 _0 _49.8

RO.O0 13 _R 14 _$30.47 27.79 144.13 |33.3I 84.14 17 7 SS 4730.3

I00.00 0 40 49 IS11.08 -.IN) _44.N 147.33 111._ 10 t 41 718.1

100.00 17 9 5S S013.78 lt.Ot L_1.71 153.34 82.49 18 34 18 4483.8

110.00 10 II 17 t1_.38 -S.II SSI._ 149.Sl 184.01 10 45 91 979.4

110.00 ll 40 5l 4779.85 38.28 200.45 152.88 78.10 _0 0 31 4178.2

DIFFERENTIAL C.GR_ECTiONS NID-C.OURIM[ EXECUTION ACCURACY

TDE .4797 l_A I._ON TCS-4.4444 BAD 1.1938 8GT S_1_.0 $fd_ _.$ 8GS lSS.O

R_( .!1471 lira -.17tt RCS .S£$1 FAU .D£4R7 RRT -,872_ RRF -.i387 flTF .1084

FDE ,1919 IrRA .7991 FCS-_.3100 liP 18910 84_ $311.8 RI3 .0434 RIS -.9088

ROE .5108 NA 1.3109 DC3 4.4325 FRP -513 891 3llt. O SG8 411.8 THA 179.87

INC .3110 Vl L_.799

APO 148.72 Vl 34.155

ETC _i?.ti CLP-171.77

RAP 275.11ECC I.L_RO

INJ 2 LAT INJ 2 LONG

4.09 S$3.79

28.83 2_41.14

3.18 SS41.44
27.88 t14.17

• 18 S_J.II

N.S1 181.80

ORBIT 04_TI[I_41NATION ACCURACY
ST 978.4 8R _I4.R $8 SlHI.1

CRT .5311 C_$ -.$111 CIT *.1940
LSA 1071.D I_A 291.3 $8A 3£.3

EL1 008.7 EL2 2RO.R ALF 11.01

1970



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH DATE OCT 3 1970 FLIGHT TItlE 178.00

HELIOCENTRIC CONIC DISTANCE S19.377

RL 148.89 LAL ,DO LOL •.37 VL El.ODD GAL 1.18 AZL 89.23 HCA 219.91 8NA

RP 108.75 LAP -.78 LOP •69.28 VP 54J.711 GAP I•.t3 AZP SO.IS TAL 170.34 TAP

RC ITS.ODD GL S.E5 GP 14.68 ZAL 74.05 ZAP lli3.$2 •TO 59.•9 ZAS' 11,0.03 ETE
PLAN[TOCENT•|C CON|C

C3 14.747 Vtqt. 3.840 DLA -IS.O• RAL •,SO.ST DAD S5S?.O AI_L 1|.J48 PTH S,.05 VHP

A•NIVAL DATE MAR E8 1971

ls,l.4E ECC .S,331E INC .T••S

71.S,4 •CA •3.05 Afro 149.T•

tM.•S, ZAC 117.45 S,TC •81.•£

LNCN AZNTH LliCN TIN[ L-1 TIN[ INJ LAT INJ LONG INJ •T ASC INJ AZNTH

_._ 8 •T S 1_.07 -S,.11 1.90 151.77 118.S,5

tO.O• 18 T 811 9818.18 •T._J8 S,41._ 157.S,$ •S,.47

1_._ 9 $• 813 1_.40 -3.18 _0.90 1S1.17 218.74

1OO.O0 17 SY 44 30_0.N t•.90 •20.90 137.03 90.91

110._ 10 27 53 t•_.U -3.84 333.90 14J._ ts,3._

110._ 10 S SJ 4Y43.37 51.Ti J07.fl iN.50 ?l.fl

DI_NTI_ _CTI_ _IT _I_TION ACCURACY
.8185 TnA t.S871TCS-O.S_S 8_ 1._1 ST |t?3.i 8 _Jo_ J• 4t•.T

ItDE .L_00 IOtA -.1950 RC3 .81183 FAU .02_48 CRT .39448 CIt• -.3888 COT -.99r4

tro[ .5216 IrRA .•419 FC|J-$.5748 Blip 2707• LSA 1L_•.40tA Z?O.7 841A •0.•

DO( .•SO8 •ira I.S_Hle BC5 $.1074 FOP -504 ELi 1101,.• (LJ S,70.0 ALF 100.58

T.•TT DPA -9.83 RAP S,TT.41

INJ TIN[ PO COT TIN INJ • LAT

• _ S 20_.1 1.•0

17 38 1 4718.1 S,0.05

10 S, 35 TOI.S .•0

18 I S,7 4481.0 27.08

toDD48 •• 0_.0 -1.47

• 0 24 H 4145.4 L_O.•S,

NID-CO_URW[ E]ECUTION ACCURACY

8GT 9311.4 •it SOD.2 883 1S1.•
NRT -.$SI_NF -.S_HL) 811r .9107

888 5114.11223 .0343 R13 -.910•
B4;1 S3_.I 8£8 411.3 THA 177.OOS,

Vl ED.TI6

VE 34.848

CLP-1?Z.S4

[CC 1.241,7

INJ E LONG

331.00

258.80

_•.51

811.14

5L'9.50

100.40

LAUNCH DATE OCT 5 197_D FLIGHT TIIG 178.00 M_IVAL DATE MAR 30 18T1

OI STANCE SS'4. II1_

L_i.Oes' GAL 1.S'8 AZL O0.ODDSHCA LIIS3.ODD8 IH4A

34.e¢14 GAP 12.43 AZP 50.S| TAL 174.G0 TAP

71.34 ZAP 114.39 ET8 I1.04 ZN[ 128.11 [TE

_ IOC•N_IC _IC

RL 148.68 L_ .00 L_ •.37 VL 18,1.13 [CC .S,5785 INC .ll4S$ Vl L_.Tll4

RP 10_.?• LAP -.•4 LGP •T•.43 VP T7.90 RCA _•._ APO 14•._0 V• 54.•$?

ItC 1T9.0J0 GL O.LJO GP 14.1_ ZAL 198.•T S,AC 118.90 [TC L_J.Sl CLP-IT_I.L_
_TOC_ IC CONIC

C) 13.818 VHL $.877 DLA -14.30 •AL L_i_.?• RAD I_07.0 N[L 11.713 PTH •.OG VNP 8.018 DPA -10.31 RAP S,79.84 ECC 1.•e08

LNCH AZMTH LI4CH TIN• L-I TIN[ |NJ LAT INJ _ INJ •T /_C INJ AZMTH INJ TIN[ It• C_T TIM INJ • LAT INJ • LONG

_._ • •S _ 1901.08 _.41 1ODD._ 183._7 118._ 8 33 37 1_1.• -.•$ 5._

N._ 16 _ M 32_1.70 98.N _._ 190.50 01.O7 10 • 50 4471.0 83.47 _._

1_._ • _ 0 143.43 -3.47 _|8.M 101.09 110.43 toDD 3 14 084.3 -t.Sl _40.04
100.00 10 5 44 41_4.41 tO.SO _10.90 190.79 79.|0 10 J_J 49 4_14.4 •0.43 S'O_._D

110._ 10 _ _ 1_.90 _.S,I $_.81 133.41 185.90 toDD31 •? 903.1 -5.17 5_.84

110._ 10 _ _ 4111.84 51.31 IH._ tN.H 73.3• _ 47 57 4110.3 fl.N 101._

DI_IAL C¢_IIIECYICIIJ MID-ClaNS[ FJ_CUTION ACCUO&CY CreDIT D[TI[NNINATICOI ACCUNACY

• TITS _ 1.7410 TC3-$.T_ _ 1._ _T |_YM.| I _7.0 _3 147.• •T 1_ODD.7 M _.T _ 450.5

• _77 _ -._ _S ._4 F_ .0_ _T -.|_ _ -*|JR I_ .9180 _T ._Y _ -.9057 COT -._

• $$T4 _ .0?47 FC_I._I _ 17617 _ _1.| _ ._1 R15 -.9131 LOA 24_._ _ _.4 8_ £$.0

DOE .T830 90A 1.7954 ODDC$S.771,7 Flip -511 8G1 5384.8 IJ_ 4S'O.S, THA 177.15 ELl 13$7.0 EL• •03.7 ALF O.5•

LAUNCH •ATE OCT $ 1970 FLIGHT TIN• 180.00 ARRIVAL •ATE APII $ 1071

_LIOCENT•IC CONIC

RL 140.•• LAL ._

RP 1_._ LAP -1.12

ItC 1T_.G4? GL T.O$

PLAN[TOCENTR |C CONIC

C$ 1?._ _ 4.155

LNCH AZNTH LNCH TIN[

00.00 • 84

9O.OO 16 $0 95

100.00 • 39 T

1_._ 18 20 1

110._ 10 St, 10

110._ 19 51 98

DISTANCS, S$ODD.$S,3

LOt. 9.$7 VL S,3.979 GAL E._Q AZL 38.08 •CA S,e_,S,4 344A

LOP •TO.iX VP 141._84 GAP 12.78 AZP 110.007 TAL $Y_.•_ TAP

GP 15.68 ZAL •8.57 ZAP 103.10 ETJ 3_.0S ZN[ 11,0.11, ET[

1_.84 ECC .S,4101 INC 1.1107 Vt S'9.T•4

71.11 •CA 91.@S, A_ I$0._ VS, 84.0£•

t_•.s,• ZAC 11_.37 S,TC •O•.S,_ CLP-$T4._

DLA -13.01 RAL 501.01, RAD GSGT.7 V[L It.TiT PTH S'.ODDOVHP

L-I TIN[ INJ LAT INJ _ |NJ NT A_ |NJ _H |NJ TIN[

1T81.07 -I.61 14.St 188.M 117.90 8 53 33

SS,5T.74 •1.90 t33.91 184.76 71,._ 28 S,7 t3

tSEO.4t -7.88 3_.83 199.07 118.98 10 4 _8

4938.88 S,7.70 814.74 184.$0 78.49 19 S0 34

1884.)0 -20.41 _1.90 137.41 IL_.TS toDD$4 44

4908.S0 _0.09 184.(M 1_.|S 74.37 81 • 40

0._9 _A -10.70 RAP •_._ S,CC 1.8011

CIT TIN INJ • LAT |NJ S, L_

2161.1 -S,.01 ?.84

413?.7 24.13 t•T.M

I)L_.4 -5.T4 840.H

4333.6 •S.01 L_G.4•

784.3 -0.0• SOS.DO
409_.$ •0.44 SOS.TO

_IT _I_TION _C_ACY

ST 134ODD.8 M $N.$ 88 484.0
CRT o•$9t| CR• -o_|110 COT -.IH_t4

LOA 11_8.1 _ •ST.• •OA 85.4

EL_ 15SS._ EL• •StI.ODD ALF •.18

DIFFERENTIAL CCIUI[CTiONS NIO-COUIUI( L_CUTION AccurAcY

T1_ .080_ TRA 1.1_78 TC$-$.5333 ILOU t.•1OS li&T 3|HII).3 li_ 41i_.0 885 143.7

lED( .8531 ItRA -.811_ RC5 .2488 FAU .01_47 NItT -.SJtO NNF -.411_s, RTY .8154
FD• .5804 FRA .81_4 FC5-I.0_77 BliP 17428 888 _S,1._ _ ._3_1 813 -.DIDO

DOE .9405 INIA •.0004 8C$ E._4011 FOP -4041 861 S409,4 _ 41_.8 THA t?T.3t

LAUO_H OAT[ OCT 3 10_ FLIf44T TI_ 190.90 NINIVAL 0ATE AI_ 5 1971

N[LIOC_IC _IC DI|T_ _$3.847

140._ _ -90 _ O.37 _ L_a_.l190 G_ •.90 _L M.YI _ •_.40 _A 1_._ (CC ._0 INC 1._0 Vl 98.7841,

t_.OS _p -t.98 _ t?O.Yl _ N.N _P tO.IS _P _.002 T_ 171.13 TAP _.84 RCA 90.84 _O 190.21 V• M._•
1_._1 _ Y.TO _ 15.88 S,_ 45.33 _AP tI3.Y$ [TJ I|._ S,_ 188.83 ETS, 190.37 Z_ 213._ [TC _._ CLP-174._

_TOC_IC _IC

C5 lO.geS V_ 4._00 OLA -11.01 RAL 304.78 RAD O347.8 •EL 11.830 PTH t.lO _OP 0.4ST DPA -12.01 NAP tO4.1S

LNCH AZWTH LNCH TIN[ L-I TiI_ INJ LAT INJ _ INJ lit _ IUJ AZlWN INJ TIN[ P• C8T TIN INJ • LAT

_-_ • U IS 1_._ 4._ ll._ l_.Ol lIT.ODDS • _ 45 I_.ODD _.Ol

• 0.00 IY 25 n 8•O_.ll n.•3 m.M IN,IS TO.liD 10 90 17 4410_.9 _4.44

1_._ • N _ 1_.33 4.TE _N.90 1_.N 118.50 10 I 7 re.oDD -S.OO

1_._ 10 90 41 _._ _._ tSt.fl 190.50 77.90 EO 18 49 4_.S, 81.44

110.00 SO 84 40 tils,.4T -It.lS _49.11 111.44 11_.07 SOl) SO 12' 111|.3 -ODD.It

110.00 I0 11 15 441YS.O,D JO.13 ie•.IMl 117.50 I_.11 51'1 90 CS 401"J.I M.ODDI

olmml_ /TIM El+ _mim iCily

•D[ 1.N VIA t.N TCS-4._O0 IMU 1._ 867 _.l 0iN 401.4 NO tO•.•

• OE .l_Og 41ml -.n_3 4tcs .IIH FAU .Olin liNT -.41107 ENF -.4713 RTF .t5174

F1)• .4884 I_A .•_lO FC3 -.0854 limp 174_ V_ _440.4 _ .0_11 1|13 -.0174

1.t+0_5 _nA •.L_T_ _C5 4.•_5 F_P -471, _t 14_11._ _ 4_.4 THA 177.47

ECC 1._3

IMJ • U_
11.S0

_3.Y1

588.£1

S98._

184.S1

OT IFIO.IMI S_S,.O 141 SO0.I

CNT .ISL_JCItO -.¢J_lO CIT -.fl

_l 1_.£_ _t.O _ tl.S

ELI 1_.0 [i_ 1_.7 ALF 7.40

1971



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH OAT[ OCT $ 1970

HEL IOCENTR [C CONIC

RL 149.99 LAL .00

RP 109.•5 LAP -1.411

R( 180.980 GL 9.4:5

PLANETOCENTR 1C CON|C

C$ !0. RIE VHL 4.S05

LNCH AZMTH LNCH TIN[

DO.DO 9 94 •S

90.00 17 46 29

100.00 9 40 39

100.00 19 11 Sl

110.00 1D 3? 19

110.00 !0 31 41

FLIGHT TIM( 1•4.00 ARRIVAL DATE APR 5 1971

DISTANCE 541.ZS3

LOt. 9.37 VL 15.•91 GAL $.§2 AZL 89,53 NCA 272,57 •NA 120.29 ECC .25160 INC 1.4956 Vl 29.766

LOP EI1.94 VP $S.§41 GAP 13.53 AZP •9.93 TAL 199.40 TAP 81.97 RCA 90.02 APO 150.55 VZ 34.915

GP 12.91 ZAL 68.43 ZAP 1••.35 IT• G7.74 ZAE lZ•.$1 (TE 1•9.84 ZAC 115.36 ETC Z70.SZ CLP-175.54

DLA -lO.t9 RAL 307.S1 •AD •5•7.• V[L 11.903 PTH Z.11 VHP 9.••0 DPA -11.24 RAP Z87.07 ECC 1.3340

L-| T|M( INJ LAT INJ LOHG ZNJ •T A•C |NJ AZNTH INJ T|NE PiE) C•T TIM INJ 2 LAT INJ Z LONG

1892.99 -10.99 N,D9 197.70 119.39 6 55 5• 1293.0 -7.O6 1S.29

$199.72 25.t4 232.32 172.3Q 7•.23 19 11 91 4591.7 24.09 224.19

1947.03 -11.71 3,42 197.15 1|7,98 10 8 7 1047.0 -7.99 351.19

4907.91 27.11 211.53 17£.07 79.91 20 33 39 4307.• 25.04 203.34

1419.92 -14.57 349.33 195.52 1_1.27 11 1 49 119.1 -10.33 341.90

4951.09 50.24 191.11 171.12 73.24 21 49 19 4058.1 27.94 193.59

DIFFERENTIAL C(]IRECT|ON8

TO[ 1.2481 TRA E.5229 TC3-4.5104 •AU 1.£247

• E493 RRA -.E4|1 •C3 .1905 FAU .01751

IrDE .414t IrltA 1.0041 FC3 -.7499 BSP 17519

• OE 1.2718 BIk 2.5341 BC3 4.5144 F•P -41t

MID-COURSE [X[CUT|OI ACCUIqACY

SGT 5447.0 _ 489.0 898 139.•

RRT -.4994 RRF -.4498 RTF .9196

SGB 5469.1 ItZ3 .0173 R13 -.9199

SG1 5451.7 892 425.4 THA 177.•2

LAUNCH DATE OCT 3 1970 FLIGHT TINE 18•00

NIL IOCENTR IC CONIC

RL 149.19 LAL .00

RP 101.17 LAp -1.1_
RC ll_.l_S GL •.9•

PLAM[TGCEN?ll I C CGNIC

c3 I_.EINI _ 4.T22

LNCH AZm LNCH TIN[

90.00 • 24 51

9O.OO 11 5 51

100.00 • 41 53
100.00 19 31 37

110.00 10 40 4

110.00 I0 49 15

ORBIT DETERMINATION ACCURACY

ST 119t.8 SA $31.0 •• 531.4

CRT .6622 CRS -.1391 ¢$T -.9988
LSA 1955.2 MSA 247.4 SSA ZO.O

EL1 1881.8 EL2 241.3 ALF 6.81

ARRZVAL DATE APR 7 1971

DISTANCE 549.•08
LOt. 9.37 VL 25.834 GAL 4.19 AZL 1t.341 HCA 275.73 SI4A 120.02 [CC .2572D [NC 1.6392 Vl 21.796

LOP 285.10 VP 34.501 GAP 13.94 AZP 89.84 TAb 117.•8 TAP •3.41 RCA •9.15 APO 150.89 V2 34.809

CIP 12.57 ZAL 59.•tl ZAP 114.90 ET9 T0.47 ZAE 128.57 [T[ 170.09 ZAC 114.8• ETC 271.11 CLP-174.29

DLA -9.D5 RAL 310.14 RAD •567.9 VEL 11.997 PTH 2.14 VHP 8.920 DPA -11.40 RAP 889.50

L-! TIN[ INJ I.AT ZNJ _ |NJ RT AIME ZNJ AZNTH |NJ TIME PO CST TIM INJ 8 LAT

1951.13 -12.55 25.74 171.78 1t5.58 • 57 34 1359.1 -9.03

5111.94 25,t9 231._1 179.17 77.1_ 19 32 O 4511.9 23.73

1707.94 -13.14 8.94 171.24 118.85 10 1O 21 11011.0 -9.95
419_.34 L_,.97 210.44 175.87 76.38 20 53 9 42112.3 24.73

1525.77 -19.33 351.50 119.91 120.55 11 5 30 925.8 -12.38

4947.30 30.02 11)0.84 174.88 72.85 22 7 23 4047.3 27.3t

DIFTERENTIAL CCi_[CTI_I9
TD[ 1.4171 TRA I.IO30 TC5-4.1077 BAU 1.2255

.2593 RIIA -*E372 RC3 .1•95 FAU .D1913

FDE .4t44 IrRA 1.0507 FC5 -.IE•5 BL ° 17919

• OE 1.4410 liRA 8.8141 BC3 4.1111 FSP -451

NID-COURW[ EXECUTION ACCURACT
SGT 5415.2 •GR 472.8 •G3 133.2

RRT -.4479 RRF -.4284 RTF .9228

SGB 5485.• R23 .0142 R13 -.9226

SG1 5469.3 •92 411.4 THA 177.77

ECC 1.3170

INJ 2 LONG

18.89

2L_.94

.18

209.89
344.85

1Rf.15

ORBIT DETERMINATION ACCURACY

ST 2009.8 M $88.• •$ 550.5

CRT .170£ CR• -.6473 CST -.9989

LSA 2995.4 NSA 243.5 $1A 19.7

EL1 2022.0 EL2 242.4 ALF 6.34

LAUNCH DATE OCT 3 1170

_M[LIOCENTRIC CONIC

RL 141.18 LAL .00 LOt, 9.3? VL

RP 101,99 LAP -1.75 LOP !1t.87 VP

lC 184.854 GL 9.44 GP 12.21 ZAL

PLAM(TOC[NTR|C CONIC

C3 84.680 VHL 4.HI

LI_H AZMTH LNCH TIME

IMD.O0 • 25 48
90.00 19 24 $4

100.00 • 43 20

1OO.00 19 SO 3
110.00 10 42 $4

110.00 81 • 59

DIFFERENTIAL C.GRIU[CTICSLS
TO( 1.5928 TRA 3.0tN0 TC3-3.715• 9AU 1._39

ILK)( .!704 RItA -.2•14 •C3 .1440 FAU .01479

FOE .$241 FRA 1.0954 FC3 -.5200 BSP 177§0

1.1151 MA 3.1003 •C3 3.7184 FSP -440

LAUNCH OAT[ OCT 3 19TD

14ELIOCENTR|C COHIC

RL 149.19 LAL .00 LOt. 9.37 VL

RP 101.•0 LAP -1.99 LOP 291.43 V1P
IK 1941.710 GL. 9.11 GIP 11.98 ZAL

PLAN[TOCENTIIIC C_llC

C3 87._D1! Vt_L 5.1_S

LNCH AZNTH LNCH TIME

90.00 9 ltl 51

90.00 11 4£ M

100.00 9 44 ST

100.00 I0 ? 14

110.00 10 45 45

110.00 21 II 55

oIIrFIE:I_NTIAL COIME¢T|(N81

'i'D[ 1.1739 lrllA 3.4015 TC3-3._40_ I_U I.L_P00

ND[ .!119 IA - .i?17 RC3 .1252 FAU .01349

irDE .ltl'_9 FRA 1.1313 FC3 -.4279 91Me 17839

ll_ 1.7959 BllA 3.4190 BC3 3.5424 FSP -43D

FLIGH; TIN( Ill.DO ARRIVAL DATE APR 9 1171

DISTANCE 551.904

25.781 GAL 4.90 AZL 18.19 I_k 270.89 IRA 119.75 ECC .21332 INC 1.8147 Vl 29.7DI

31.415 GAP 14.57 AZP 19.72 TAL 115.97 TAP 84.1l RCA 81,22 APO IS|,II Vl 34.104

57.04 ZAP 1t7.59 [73 73.45 ZAl[ 128.41 [T( 170.52 ZAC 114.37 ETC 271.80 CLP-177.03

DLA -7.89 RAL 318.63 RAD •SEdl.O VEL 12.013 PTH 1.11 VHP 9.179 DPA -11.49 RAP 291.92 [CC 1.4052

L-I TIM( INJ LAT |NJ LOHG INJ RT AIC INJ AZNTH ]NJ TIME PO CIT TIN INJ 2 LAT |NJ £ LONG

IO17.51 -14.35 29.38 175.99 114.•7 • 59 25 1417.• -10.91 11.40

5155.81 25.50 250.17 179.98 77.24 19 50 50 4555.9 23.49 21_.08

1767.44 -15.46 10.44 175.55 115.91 10 12 47 1167.4 -11.95 3.31

4811.24 2•.99 209.1_ 179.•7 78.01 21 11 24 4281.2 94.50 101.54

1580.95 -ll.4O 394.111 t73.74 119.53 11 t 19 990.9 -14.39 $47.91

4640.50 89.88 190.3l 179.•S T2.57 22 24 19 4040.5 27.21 li_.ll

NID-COURSE [XECUTICN ACCURACY ORBIT DET£RtlINATION ACCURACY

8GT 5479.2 KII 4•4.1 •93 lZ•.8 IT 2157.5 M 328.1 98 547.9

RRT -.4253 RRF -.40•4 RTF .9295 CRT .1774 CRI -.9552 CIT -.IHH)I
5499.9 R23 .0115 R13 -.9256 LSA 1222.9 141A 239.7 91A 17.9

881 5462.9 •92 420.2 THA 177.92 ELI 2149.1 EL2 259.t ALF 5.97

FLIGHT TIRE 190.00 Ai_IVAL DATE APR 11 1971

DISTANCE 557.134

25.740 GAL 5.15 AZL 88.01 HCA 282.05 8NA 119.50 [CC .27004 114(: 1.1H)31 Vl 11).791

39.425 GAP 14.84 AZP 1_.58 TAL 194.28 TAP M.32 RCA 17.23 APO 151.79 V2 34.79J

54.55 ZAP 197.92 [TS 71.71ZA£ 129.44 ET( 170.S_ ZAC 113.89 [TC 27_.42 CLP-177.79

DLA -4.92 RAL 314.99 RND 15M.1 V(L 12.193 PTH 2.19 VHP 9.4•0 DPA -11.51 RAP L_94.35 [CC 1.4493

L-I TIME |NJ LAT INJ lONG INJ RT ASC INJ AZMI"H |NJ TIME PO C�T TIN INJ 2 LAT INJ I

2077.44 -19.01 32.1M 190,01 113.14 l I _• 1477.4 -Sl.ll 11.99

S147.19 25,54 L_29.57 183.79 71.97 L_O I 25 4547.l £_.3£ I_l.lO

18£5.53 -17.1i 13.1_ 179.47 114.14 10 15 _ 11_5.S -13,_ •.iT

4874.31 !1.57 209.19 183.48 75.78 £1 ffJI 21 4174.3 14.59 IOI.041

1135.15 -_O.ll 357.88 I?7,ll 119,lo 11 13 0 1035.1 -19.t5 390.94
4937.45 _.82 190.15 1111.41 78.46 L_ 40 12 40_7.| 21.13 191.19

NID-COUSSE EXECUTION ACCURACY GmJIT O[TEIB81NATION ACCUIIACY

• &T §499.9 16R 415.l &G3 111.5 ST 11151.1 M 323.7 •1 583.5

ilIRT -.4017 IIINF -.M39 RT1r .fill CRT .1945 CRI -.HlO ClT -.9992

5507.7 Rff3 .0094 R13 -.99•1 i_A 2335.9 N8A 235.9 SIA 19.•

SGI 5491.9 •G£ 417.0 THA 178.08 ELl 1112.0 EL_ 234.9 ALF 5.48

1972



JPL TM 33-9.9 EARTH--VENUSTRAJECTORIES(VOL. 5, 1970_

LAUNCH DATE OCT $ 1970 FLIGHT TIM( tgZ.•O ARRIVAL DATE APR 13 1971

14_LIOCENTRIC CONIC

RL 14•.•9 LAL .DO

RP 109.•1 LAP -2.10

RC Ill.IHt7 GL 10.1}

PLAM[TOCENT91C CONIC

C5 30.400 Vt4L 5.514

LNCH AZNTH LNCH TIN[

JO.O0 • 28 •

90.00 18 SO 7

100.00 • 41 41

1DO.D0 DO 23 13

110.00 10 48 37

110.OO 11 ST 44

DISTANCE S$t.884

LOL 9.37 VL 25.6•4 GAL •.44 AZL OT.•l HCA t•S.21Sl8A 119.24 ECC .27740 INC 2.1759 VI ZD.7eG

LOP 214.59 VP 34.50D GAP 1S.34 AZP 85.45 TAL |62.90 TAP 87.80 RCA 84.17 APO 152.SZ V2 54.789

GP 11.78 ZAL 52.81ZAP lU.10 [T2 IK)._4 ZAE 129.49 ETE 170.74 ZAC 113.41ETC Z73.03 CLP-178.SS

OLA -5.82 Ikl,. 517.21 9_.D •§89.2 _'1[L 18.5_0 PTH t.2E Vl.Ip 9.Tt_ DPA -11.47 RAP 196.76

L-I TIN[ INJ LAT |NJ LONG |NJ RT ARC |NJ AZMTH INJ TIN( PO CST TIN INJ t LAT

2155.79 -17.S• 54.55 11_.11 IIZ.S• S 3 42 1535.0 -18.57

5142.55 25.811 228.2S 197.59 79.82 20 24 50 4542.5 15.15

1111.17 -18.75 17.34tl 185.lt 115.72 SO 18 4 181_.3 -15.58

4871.80 _1.52 809.87 107.24 75.tMI 21 44 24 4871.5 24.29
11MI9.57 -21.84 1.10 188.04 11•.94 11 !• 4• 1088.4 -IO.OT

4@3T.94 E9.85 190.58 lIH_.lT 72.48 28 55 4 4057.9 2T.15

DIFFERENTIAL CCItlKCTIN NID-COUIIIE [ECUTICN ACCUIIkCY

TO[ 1.9514 TRA 5.19_L_ TC5-8.5949 BAU 1.811HD SGT $4•S.7 _ 441.• 885 183.5
ROE .LqN;4 181 -.1_77 9C3 .1048 FAU .011_5 RRT -.3798 Iglir -.)•05 RTF .•$81

FOE .5011 FRA 1.1017 FC3 -.$4J0 BSP 17944 SCAB 5511.7 I_J .0078 915 -.•585

• 0[ 1.DOS7 iRA 3.74141 lIC5 8.MI49 FSP -481 5&1 14•8,.3 _ 418.5 THA 179.24

[CO 1.S001

INJ t LONG
t•.55

ttI.19

10.21

200.87

314.02

191.02

ORBIT D[TERNINATION ACCURACY

ST 8550.8 M 521.8 IS 597.7
CRT .•911 CR8 -.8711 CST -.9995

L$A 8455.| MDA 838.0 •$A 15.7

EL1 2_dD.• EL8 851.0 ALF 5.45

LAUNCH DATE OCT 3 1970 FLIGHT "rllE lIM.O0 ARRIVAL DATE APR 15 1971

14[I..IOC(NTItlC CCNIC DIRTANC.£ 547.349

RL 14•.49 LAL .00 LOL 9.57 VL 85.lS0 GAL 7.88 _ 87,84 HCA 888.56 SMA 119.OO ECC .29550 INC t.5440

RP IOO.91 LAP -8.E4 LOP L_7.75 VP 59.$$4 GAP 15.1MI AZP •0.£$ TAL 140.•4 TAP 09.50 RCA 85.08 APO 15P.97

IIC 1DO.S8• GL 10.37 GP 11.48 ZAL 50.01 ZAP 1•1.50 ETS 84.05 ZA( 1211.4• ETE 170.94 ZAC 112.•5 ETC 273.M
PLA/_I"OCI_IlU C CONIC

C3 _Jl.979 K 5.1i_9 DLA -4.•0 RAL 311.50 9AD t_14J.3 V_L 12.494 PTH 8.85 V141P 10.095 DPA -11.57 RAP L_9.19

LI4CH AZlITH LNCH TIlE L-I TIME INJ LAT INJ I.GNG INJ NT AlE INJ _ INJ TIN( PO CST TIM INJ 8 bAT

DO.DO 9 _1 30 2111.14 -10.03 40.10 111.t7 111.57 9 8 2 1598.7 -15.9l

90.00 1l 14 N lilt.el L_.t8 I_1.19 IIt.34 78.90 80 40 9 4541.7 25.21

1DO.DO • 41 5C 1157.70 -80.85 IR).84 187.75 118.49 10 _D 49 1557.7 -17.00
1DO.DO IO 51 S 4171.07 I_J.S8 L_J.O'I 1•1.01 75.70 81 59 17 4871.9 _.31

IIO.OO 10 51 !1 1140.ll -1_.45 4.34 lll.II 115.1_ 11 _0 30 1140.l -ll.7l

llO.00 21 II 87 4141._1 !1.•1 1_0.45 180.1_ 78.1£ 85 8 51 4041.7 87.84

• I_NTIAL C.aU_CTIN NID-_ Lr_cuTION ACCURACY

T0[ I.llIl 1114 4.074_ TC_.-8.GSlDO BAU 1._048 JGT 1495,5 ll_ 4514.7 I85 1_0.1

FIDE .•0_0 ir9A J.l_Lr/_ FC3 -._19 BSIP 11071 _ 55|0.7 _ .00_ 915 -.9560

80( 2.1759 BRA 4.014l K5 8.1584 71P -415 SG1 5495.• I_l 40?.0 THA 178.40

Vl _.76•

Vt 34.791

CLP-179.31

ECC 1.5591

INJ t LONG

52.7T

811.15
15.53

100.91

$57.OO

11_.27

CDIIIT D[TI_ININATION ACCURACY

ST 245•.1 811 $1•.• SS 510.9
CRT ._9•4 CRS -.$795 CST -.999_

LSA 25_1.$ 14SA 887.9 SSA 14.9

EL1 _446.• EL_ _27.0 ALF 5.27

LAUNCH •ATE OCT 5 1970 FLIGHT TIN( 19•.00 ARRIVAL DATE APR 17 1971

_LIOCENT91C CONIC

RL 149.69 LAL .00

RP 101.95 LAP -2.58

IC 112.414 GL 10,59

PLANET•CENT91C ¢ON|C

C) 39.117 VHL •.174

LNCH AZNTH LNCH TIN(
DO.DO I 51 O

OO.O0 19 tO _8

100.00 I 50 _q;

IOO.O0 tO 51 53

tl0.OO 10 54 1•

110.00 21 4 !11

DIITIN([ 578.504

LOt. 9.57 VL tS.•O• GAL 8.17 AZL IT.A4 NCk 291.|2 INA 118.74 ECC .29441 INC t. SSit Vl 19.788

LOP 500.•1 VP $9.521 _AP 19.47 AZP |5.04J TAL liD.51 TAP •0.83 RCA 05.79 AlSO 155.7£ Vt 54.788

GP 11.89 Z&L 4T.$4 Z&P $_.T4 ET8 e$.OT ZA( 119.45 (T( 171.12 ZAC 11E.45 (TC 2T4.t$ CLP 179.00

DLA -4.09 RAL 521.87 RAO 551_1.5 VI[L 11.589 PTH 2.29 VHP 10.459 OPA -11.11 RAP 501.54 ECC |.8171

L-I TIN[ INJ LAT INJ LONG INJ RT AIC |NJ AZNTH INJ TIN[ PO CIT TIN INJ 2 LAT INJ t LONG

!_48.01 -to.37 45.•1 11_.5• liD.l| 9 • 88 1148.1 -17.44 54.18

5144.$8 85.52 8211.57 115.11 78.D0 to 54 88 4544.5 tS.tl 121.31

1191.11 -tl.10 14.17 ltl.ll 111.18 10 25 50 1591.8 -10.53 1•.02

4975.ll ll.10 101.11 IM.?I 7S.I_ It 15 • 4875.l 14.39 t01.18

1Tll.I3 -t4.10 7.S_ $10._1 114.81 11 _4 11 11•1.l -21.42 .17

4141.51 30.05 llO.i_i Ill.iT 78.9l 85 81 58 /04l.I 27.41 lit. T_

_IT DETERNINATION ACCL/_ACY

ST 2501.8 SR 515.8 S• $25.8

CRT .7065 CRS -.6985 CST -.9994

LSA 25•5.7 MSA 225.5 S$A 14.t

ELl 2519.8 EL2 221.7 ALF S.lt

OlFFER(NTI AL C_II_[CT ! 01_

TO( 2.$S09 TRA 4.4590 TCS-8.5591 •kU 1.11_5

99( .$8OO lIRA -.3010 RC5 .0711 FAU .OOM)I
FOE .SITE FleA 1.2754 Irc5 -.t151 BRP 10104

2.5736 liRA 4.4458 BC3 8.5408 FSP -404

NID-OOU8 mr Lrl_cuTION ACCURACY

I&T 5484J.9 8491 41_1.0 8G5 117.0

DIRT -.3£17 RRF -.3087 RTF ._400

161 SSO!l.l I_l .0050 1115 -._400

_81 54110.5 ll_ 400.4 THA 178.57

LAUNCH DATE OCT 5 1970 FLIGHT TII_ 198.00 ARRIVAL DATE APR 19 1971

NIL IOCENTR I C C_llC

RL 149 .IHI LAL .DO

RP loo.IM LAP -2.51
RC 114.111 GL 10.70

PLAI_TOCENT91C CONIC
C$ 42.•12 K 1.5ll

LNCH AZMTH iNCH TIN[

90.00 • 38 34

OO.O0 19 41 47

1DO.D0 • 52 _4

100.00 21 4 34

1SO.DO 10 57 7

110.OO 8_ 15 !1

DIITANCE $77.148

LOL 9.57 VL _5.59_ GAL 9.18 AZL ll._l I(.A _14.111 INk 118.58 ECC .30421 IN( 2.7530 Vl 29.756
L(_ _H)4.M Vff 34.1_MJ GAP 1741AZP M.IS TAL I57.71 TAP 9_.59 RCA 82.48 APO 154.58 v2 34.787

GP II.M ZAL 41.00 ZAP 1_1.91LrT8 1_.5_ ZN_ I81.48 [TE 171.30 ZAC 111.97 ETC 274.80 CLP 179.10

DLA -5.1_1 ILtL 591.18 K lttll.I V(L 11.817 PTH 8.55 VHP 10.8510PA -11.00 RAP 305.91ECC 1.7092

L-! TIN[ INJ LAT INJ _ INJ AT ARC XNJ AZNTH INJ TIN[ PO CST TIM [NJ _ LAT |NJ 2 LONG

I_10_.04 -81.19 47.10 184.S0 108.1'8 • 10 58 1708.0 -18.83 39.51

5150.19 85.41 819.79 184.8,_ 77.01 81 7 57 4550.2 15.51 121.70

J_44.SN) -I_.N 17.11 111.01 1011.01 IO _11 _ 1444.1 -1D.95 to.lO

4111.11 1_..78 809.77 111.49 79.07 I_ to £ 4288.9 24.54 10!.15

1141.00 -II.L_I 10.11 1_4,57 118.71 11 87 49 1842.0 -28.95 3.25

4959.l_ 50.84 lll.ll_ llT,_lt 7_.14 85 34 4 4058.8 27.15 185.38

ORBIT D[TERI41NATION ACCURACY
ST 857_.8 S_ 312.• S$ $58.t

CRT .7144 CR$ -.$•$0 CST -._95
L$A 8659.t NSA 818.8 SSA 1_.8

EL1 2582.0 EL2 _16.0 ALF 5.00

O IFFtR[NT 1AL C._I_I(CT ION_

10( 8.$SlL• TNA 4.0171 TCl-2.01H _ 1.1765

.$4241 liRA -._04_ 9C3 .05"/'9 FAU .00_79

F_ .1450 VRA 1.$819 FC5 -.1773 BRP 10530

BO[ 2.5115 I_A 4.8_ IE$ 8.0504 F_P -_)•

NID--COUIM_ _CUTION ACCURACY
8GT 5479.7 MR 410.5 8G5 114.0

9RT o.LqlO7 Ill• r -.I_NI RTF .9441

_dl $49_.1 R_ .0041 915 -._441

SGI S4II.O SC_ 51_.7 THA 178.75

1975



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUIiCH DATE OCT 3 1970 FLIGHT TIR( 2DO,DO

HELIO(ENTRIC CONIC OISTAN(E 551,$t6

RL 149.11 LAL .00 LOL g.S7 VL ZS,SID GAL ID.IS AZL 87.DI H_A 297.83 SNA

RP 1De.R4 LAP -t,13 LOP 307.14 VP Sl.ES7 GAP 17,81 AZP 8R.I1 TAL 156.11 TAP

RC 1RE.RiO GL 10.80 GP 10.87 ZAL 44.1i ZAP lil.g9 ITS 9Q.80 ZAE SEE.iS ETE
PLANETOCENTRIC CONIC

C3 48.484 VHL I.tOS DLA -R.Si RAL SE4.RS RAG IS$8.8 VEL 13.033 PTH 2.38 VHP

LI_H AZMTH LNCH Til4E L-| T|Ii[ |NJ LAT
90.00 8 54 IS IS$4.SI -lt.70

90.00 II 53 14 SIil.01 25.54

100.00 I $4 14 L_94.OR -14.00

100.00 11 11 27 4ill.FS II.D8

llO.O0 10 $1 SS 111)1.04 -E7.11

110.00 _ R7 _8 4170.41 30.48
DIFF[RENT|AL CORI_CT|_

T1_ £.7713 TltA S.RL_i TC3-1.7803 BAU 1.1543

RDE .3@50 lIRA -.3041NC3 .04SR FAU .00747

FO( .RDSS FRA 1.ST88 FCS -.1361 DSP 18467

BD( E.800£ liRA 5,152S BCS 1.7809 F$P -Sil

ARRIVAL DATE APR Zl 1971

116.$0 ECC .31510 INC 2.9774 Vl Z8.768

93.$9 RCA B1.0l APO 155.57 VZ 34.786

171,47 ZAC 111.49 ETC 175.$6 CLP 176.28

11.E65 DPA -10.74 RAP SD6.Z4 ECC 1.7978

|NJ LONG INJ RT A$C INJ AZMTH INJ TINE PO CST TIM |NJ 2 LAT INJ Z LONG
50.55 L_O.§$ 107.40 $ 15 SO 1754.5 ol0.11 41.63

260.$9 201.51 77.34 81 10 53 4559.D 23.55 122.29

31.08 200.13 108.17 10 IS 20 146$.0 -21.17 25.33

110.46 L_2.18 75.40 Et 38 D 4191.6 24.74 202.5Z

14.18 11HI.73 111.14 11 31 84 1811.0 -Z4.S9 6.35

11£.S0 _01.08 73.71 I3 43 18 4070.5 17.94 184.ZZ

NID-COUItR[ [XZCUT|OI ACCURACY ORBIT DETERNINAT|ON ACCURACY

SGT $484.1 8DR 317.3 $G3 111.1 ST ltlS.O 8R 308.7 $8 649.4

RRT -.£Si_ W -._479 RTF .9484 CRT .7135 CR$ -.708£ CRT -.8995
5480.S Rt$ .003S R13 -.0484 LSA 8713.4 NSA 113,7 $$A 12.9

SG1 5467.0 _ 383.9 THA 178.93 EL1 1634.8 ELI tlS.0 ALF 4.91

LAUN_4 DATE OCT 3 1170 FLIGHT TINE ZOt. O0 ARRIVAL DATE APR 23 1971

H(L|(X•NTRIC CONIC DISTANCE SIS.334

RL 148.89 LAL .00 LOL 9.37 VL IS.479 GAL 11.85 AZL 84.80 HCA 500.99 SliA 118.07 •CC .31713 INC $._D48 Vl L)9.76G

RP 10t.94 LAP -8.75 LOP 310,40 VP 34.J_8 GAP li,S$ AZP 84.3S TAL 154,QS TAP 95.64 RCA 79,45 APO lS8.70 V| 34.765

RC 187,900 GL 10,84 GP 10,70 ZAL 48,31ZAP 184,00 ET$ 101.48 ZAE 188.88 ETE 171.64 ZAC 111.01ETC 275,91CLP 177.44
PLAN[TOC•NTRIC CONIC

C3 S4._II VHL 7.413 DLA -1.$5 RAL $£$,41 RAD $_.O VI[L 13.I79 PTH 8.43 VHP 11.753 DPA -10.44 RAP 308.54 •CC 1.9049

LNCH AZNTH LNCH TIME L-| TINE INJ LAT |NJ lONG |NJ RT ARC |NJ AZNTH INJ TINE POCRT TIN INJ Z LAT INJ 2 LONG

90.00 8 3S 59 2401.41 -83.?0 iS.IS L_4.43 101.97 9 16 4 1805.4 -81.18 46.11

90.00 L_ 5 3 5171).38 13.71 831.19 ZOI.17 77.71 •l 31 14 4S70.$ 23.76 It5.0?

100.00 9 $1 15 II4S.IHJ -I5.03 _J.43 I04.L_ 106.8t 10 38 11 1S4I.O -2f.48 26.$7

100.00 21 t7 16 4905.L_ IT.OF 111.34 209.83 78.81 L_ 49 3 4309.3 84.99 t03.16

110.D0 11 R 34 I$51.RI -£R.14 17.38 801.87 IO9.51 11 54 83 1338.1 -tS.71 9.45

11o.o0 I_ $7 lie 4841.11 30.75 1iS.S| 104.74 74,II I3 51 43 40iS.I 88.I9 185.21

DIFFI_ENTIAL Ci]tNECTION8 NIO-COUN•_ [XI[CUTION ACCURACY ORBIT OETERNINATION ACCURACY

TD_ $.0076 TRA 3.$iF8 TCS-I.I_O7 BAU 1.1_54 8GT S440.I I_l _.S _03 108.3 ST 8849.7 _l $0_.3 SS 0_3.9

RDE .$168 I_A -.3047 RC3 ,0614 FAU .00818 I_T -.I184 RRF -.Ills RTF .iSRI CRT .73_4 CR$ -.7191 CIT -.9998

FDE .7871 IrRA 1.4_3 FC3 -.10•7 BRP 18591 _ 1418.8 R86 .0031 R13 -.1588 LSA 2760.8 NSA I08.2 $SA 12.4
BIDE 3.03_2 HA S._MO RC_ 1.5311FSP -384 SG1 5441,4 $G8 374.1 THA 171,11 EL1 _879.8 ELI IO7.S ALF 4.84

LAUNCH DATE OCT $ li70 FLIGHT TIME 804.00 ARRIVAL DATE APE 15 1971

HELIOCENTRIC CONIC

RL 148,88 LAL .00

RP 100.84 LAP -!o65

RC 198.890 GL 10.88

PLAN[TOCSNTRIC CONIC

C$ 82.$88 V_L 7.tll

LIiCH AZNTH LNCH TIN[

90.00 8 37 44

90.00 tO 15 14

1DO.D0 I 58 t_

100.00 21 37 14

110.DO 11 3 18

llO.O_ L_ 48 57

D|6TANCE 590.638

LOt. 9.17 VL 85.439 GAL 18.44 AZL 86.55 NCA 304.14 6NA 117.86 ECC .34050 INC 5.4675 Vl 29.764

LOP 313.5S VP 36.tOO GAP 19.45 AZP Ol.Oi TAL 153.81 TAP 67.35 RCA 77.73 APO 157.96 VR $4.785

GP 10.54 ZAL 4D.SS ZAP 1GO._t ITS 106.15 ZA[ 186.17 ET[ 171.81 ZAC 110.53 ETC 876.43 CLP 176.56

DLA -1.39 RAL 317.30 RAO 8S69.8 V_L 13.583 PTH 1.4l VHF 18.lit DPA -1D.O$ RAP 310.80 ECC 2.0300

L-I TINE |NJ LAT INJ LONG INJ RT AIC INJ AZNTH |NJ TINE PO CIT TIM INJ 8 LAT INJ 8 LONG

1454.71 -84.58 ST.L_O 1_1.68 104.SI I 16 59 1654.7 -28.34 49.33

3184.00 IS.D1 831.17 IO0.71 7t.11 I| 41 31 4384.$ 14.0£ !14.01

1194.41 -IS.iS 37,74 _0_.81 101.31 10 31 1 1194.4 -13.51 L_.74

4i20.14 IT,5D 81R.39 80_.43 77.33 88 SI 14 4320.1 25.I8 IO4.17

1t85.41 -lt.ll I0.1_ L_I.II 107.14 11 38 18 131S.4 -81.13 1£.50

4701.91 31.05 194.7l 101.3l 74.14 84 5 19 4101.1 2l.ll 1414.37

DIFFER•NTIAL _[CTIO_I NID-COUIt84[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TO_ $.2537 TRA 1.1841 TC3-1.5008 OAU 1.0881 8GT Sill.4 8DR 340.8 803 101.7 ST 8707.0 8R 308.8 88 $TR.i

RD_ .4080 lIRA -._00 RC3 .0•85 FAU .00534 RRT -.IT$7 RRF -.1718 RTF .ISTl CRT .7440 CR8 -.7310 CRT -.9997

FDE .7810 FRA 1.4007 FC3 -.0766 RiP 18503 SG8 5441.0 RL_ .0019 R13 -.9ST8 LSA P_O.I N_A LqD£,8 $$A 11.0
BO_ 3.2798 BRA 8.1314 BC3 1.$004 FSP -375 SG1 $481.8 _A_ _15.4 THA 179.31 EL1 8716.4 EL£ _01.S ALF 4.TI

LAUNCH DATE OCT 3 1970

RLIOCENTRI¢ CONIC

RL 148.88 LAL .00

RP 100,94 LAP -2,95

RC 101.4il GL 10.88

PLANETOC•NTR I C CONIC

C3 71.558 VIH_ D.4SO

L_CH AZNTH LJRCH T|NE

• 0.00 8 SO 91

IO.OQ IO 14 II

IO0.OQ 10 0 87

100.00 £1 45 14
ItO.OQ 11 7 45

110.00 L_ 69 85

FLIGHT TIN[ L_4.00 ARRIVAL DATE AP_ I7 1971

DISTANCE S_4,_

LO_ 9.37 VL •3.400 GAL 13.73 AZL 84.L_ HCA _07.30 _qA 117.1$ •CC .33151 INC $.TOil ¥1 _.784
LOP 316.73 VP _1.173 GAP _.40 AZP 87.71 TAL _11._4 TAP N.13 RCA 71._4 APO ISD.4i VI _4.78i

GP 10.40 Z_L $9.SI ZAP 111.74 ITS 110.95 ZN[ 180.01 ETE 171.97 ZAC 110.01 ETC 876.93 CLP 17S.63

DLA -.80 RAL 519.34 RAD $188,4 VEL 13.888 PTH l.S4 VHP 1£.07R DPA -9.7_

L-I TIN[ |NJ I.AT INJ _ INJ RT ARC INJ AZNTH |NJ TIN[ PO CIT TIM

£$0_._0 -£S.$S 40.SS £1£.S3 103.04 I 81 13 1_0_.I

$800.1_ 11.14 133.3£ 813.11 70.84 81 81 10 4_00.0

_1.14 -L_.7S _.84 IIl.ll 103.84 10 37 48 1_41.1

4937.R0 87.85 813.10 Ill.H 77.91 £3 • 31 4337.•

I030.46 -30.SS 83.8_ I10._ 101.14 11 41 34 14_0.S

4710.14 31.30 IH.15 251,13 7S,t8 14 14 • 4110.•
D ItrF_llt•NT 1AL CCRNKCTiONJ

TO[ 3.3181 TliA I.il75 TC3-1.0878 BAU 1.0399

RDE .46_ _A -._15 RC3 .01_0 FAU .00408

• 7•_0 FRA 1.S672 FC3 -.0d94 BRP 10134

ROE S.5449 MA 8.1_0 BC3 1.0873 FSP -3•5

MID*COURSE EXECUTION kCCURACY

8GT 140|.9 _G_ 354.7 863 103.2

lilT - .1_1)4 _RF o.1|77 RT_ .8417

8GB 5417.5 R_ .0018 R13 -.N17

801 S4OO.1 868 $S1.7 THA 178.51

RAP $13.0I •CC 2.1773

INJ I _AT INJ •

-£3.30 S•.48
!_.31 119.11

-tR.SO $•.8S

IS,D1 8OI.33
-8l.Od 11.55

L_,Oi 187.17

_|T D[TE_NINATI_N ACCURACY

IT 1738.3 H fiR.0 $8 880.I

C_T .7131 C_8 -.7457 C$T -.8817

LSA 8834.• 148A 19S.7 SSA 11.2

EL1 8747.0 EL8 185.1 ALF 4.74

1974



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT $ 197'0

HELIOCENTRIC CONIC

NL 149.99 LAL .OO

RP 108.95 LAP -3.04

RE tO$.R18 GL IO.9S
PLAN[TOCENTN i C CONIC

C3 98.189 Vtq. 9.Oil

LNCH AZNTH LNCH TIlE

90.00 9 41 19
90.00 81D St 46

100.00 10 R 27

1DO.D0 11 S4 19

110.00 11 10 14

110.00 23 3 t

FLIGHT TIRE 209.00 ARRIVAL DATE APR El 1971

O|STANC[ 599.413
LOL 9.37 VL 95.$99 GAL 15.14 AZL N.Ol HCA 510.45 _A_119.45 E¢C .3TZ04 INC 3.0959 Vl ZD.TDO

LOP 319.99 VP H.149 GAP 81.46 AZP 87.41 TAL 150.§5 TAP 101.01RCA T3.?J APO 191.15 VE 34.798

GP 10.29 ZAL 59.81ZAP 111.49 [79 115.74 ZA[ 117.91ETE 17Z.15 ZAC 109.59 £T¢ 27T.41CLP 174.99

DLA -.44 RAL $3O.lO RAG 9511.9 VEL 14.Z1_ PTH 2.90 VHP lS.535 DPA -9.91 RAP 315.19 ECC 2.9519

L-I TIN[ INJ LAT INJ L_NG INJ RT ARC INJ AZMTH INJ TIN[ PO CDT TIN INJ 2 LAT 1NJ 2 LON&

2547.71 -L_.Ol $3._ 219.34 101.10 9 93 47 1947.7 -?.,4.15 59.95

5919.19 21).37 134.131 919.74 713.30 91 19 45 41319.3 24.91 E99.$7

I_qIS.99 -97.45 44.15 911.00 109.59 10 40 SS 11118.0 -95.49 $5.99

49N.99 97.81 914.1_ 919.49 79.58 93 118 SS 4559.9 ZS.11 2N.J4

9078.91 -51.53 11.97 !14.N 104.45 11 44 48 1475.9 -ZR.D5 19.92

4741.15 51.71 197.133 915.45 713.99 94 L_ 5 4141.1 29.$3 199.10
DIFFIE3t[NTIAL C,GmECTION8 NI_ EXECUTION ACCURACY CRBIT DETEBqlNATION ACCUQACY

TD[ 3.8010 TRA •.1735 TC3 -.1)911 B/dJ .gT81) 8GT S_Nt.| _ 340.1 8G8 100.1) ST 1794.9 8N 91M.9 $9 719.3

8tOE .498• RIL4 -.971Ni NC$ .0130 FAU .OOG1T liNT -.OlqlO _ -.071)9 RTF .MNLt CRT .79TD CItS -.75•4 CST -.IHH)9

FOE *9_J7 FRA 1._ FC3 -.O_MJ liSP 18318 I_J $8_.18 _--.O0_J R|8 -.JAHI2 LSA 91HJq.9 NSA 1t1.1 99A 10. •

DO( 3.83Lql 1)RA •.17911 BC3 .9919 Flip -555 161 SDILI.I _ 83D.1 THA 179.79 EL1 9773.5 ELZ 188.9 ALF 4.70

LAUNCH DATE OCT 3 1970 FLIGHT TIN[ 910.00 AlllIIVAL DATE NAY I 1991

H(LI(X:[NTIIIC CGNIC DISTANCE 1)01.795

RL 149.11) LAL .00 _ D.37 VL 1_.31_5 GAL 11.11) AZI. 89.1)• HCA 518.1)O liMA 117.21) ECC .8•O?1 INC 4.3095 VI Z9.T49

RP 11_.D9 LAP -3.19 LOP 398.09 VlP 5•.ILNJ GAp 1_.4VJ AZP 17._1 TAL |40.8• TAP lt_.Sll RCA 71.49 APO 193.D8 V2 $4.7OO

RC 804.1)49 G(. 10.71) GP 10.13 ZAL 57.03 yAP IEMI.07 [1"8 113).S0 ZAE 197.51) ET[ 179.39 ZAC 10t).11 ETC 977.8T CLP IT3.98
PLAM[TO([NTN 1 ¢ CONIC

C3 14.939 VHL 9._3 DLA -.O7 RAL 331.75 RAD tS131.8 VEL 14.700 PTH £.11 VHP 14.971 DPA -8.88 RAP 317.99

INCH AZMTI4 L.NCH TII_ L-I TIN[ INJ •.AT INJ _ IN,/ liT _ INJ AZMTH INJ TIN[ PO CET TIM INJ 9 I.AT

O0.O0 9 43 • tSg5.OR -L5.9_ _J.TT 880.08 1130.17 • I_ 19 1t01.0 -_4.89

SO.OO tO 4O 5 N|;H).59 N.1)! L_l.04 I_0.N 1'8.N 11 1, 95 4¢1_.1) ?.4.1)7

100.00 10 4 I_ 1_1_8.1'4 -11.03 47.18 119.1'1 100.44 10 48 19 IM.1' -L_.DS
1DO.D0 _ 1 88 4_77.0_ _8.08 £18.44 111.71 ?_.51 _ 14 99 49_7.1 L_.$9

110._ 11 19 11 £119._7 -8|.11 N.N tll.N 101.73 11 47 St 1919.4 -_.131

110.00 L_J • 47 47t_.90 89.05 111.11 !18.14 1'7.48 _ _ 10 41_.9 _9._tl

DIFFBW_TIA_ C_ItN_CTIQN8 Nl_ I_ECUTial ACCURACY

4.1141 _ ?.71Yl T¢8 -.Y1113 _ .N$5 MY 98S7.0 i _.8 _8 11.1'

I_( .4D•_ lIRA -._0_ I_C8 ._ FAU .0OLEO lilt o.0114 _ -.0179 RTF .970_

4.1455 l_A T.7710 KS .1'|17 Flip -389 8G1 5851',0 _ 8_.13 _ 1_.95

ECC 9.5591

INJ 9 LONG

58. SO

99•. TI

38.95

tO0.O_

91.43

110.15

_ | T D[TI_Ni NATION ACCURACY

ST 1794.9 M _.9 99 945.18

CRT .7818 CRS -.7719 CRT -.9990

LSA 9891.5 NIA 191.4 99A 10.9

EL1 9714.1 ELI 180.9 ALF 4.99

LAI_KN DATE OCT 3 1970 FLI6H7 TIN[ 911.00 ARRIVAL DATE NAY 3 1171

HELIOCENTRIC CONIE

RL 149.99 LAL .00

RP 101.91 LAP -3.19

RC tO_.DSS GL 1D.71

PLAN[TOCENT_|C CONIC

C3 109,890 V14L 10.401

LNCH AZMTH LN¢H TIN[
90.00 9 44 19

9O.OO 2O 49

1DO.D0 10 9

100.00 I_ • 57

110.00 11 14 55

110.00 23 IS 37

DISTAl( _.IlS

L_ 9.57 VL 11.E91GAL 18.40 AZL 8|.5| EA 519.79 _A 117.09 ECC .41171 I_ 4.9119 Vl 2O.999

LOP 519.15 VP 3t.|04 GAP B._ AlP 141.81 T_ 1413.84 TAP 105.10 RCA 913.9l A_ 113_ ,99 V£ 34.•95

10.01Z_ 55.11 lAP 181'.§7 (TI IlS._I Zi 111'.14 [TE 1_.11ZAC 108.14 [TC 979.30 CLP 192.90

DLA .95 RAL 359.71 lAG 15N.i V[L 1S._05 PTH 1.1'3 VHP 15.101 DPA -8.44 RAP 519.59 [¢¢ 2.10|O

L-I TIRE INJ LAT INJ LONG |NJ RT AK INJ AZNTH INJ TIN[ PO CDT TIN INJ 9 LAT INJ 2 LONG

R_I._ -21'.03 11.91' _._ NI.T9 9 98 40 _31.9 -25.55 91.$9

S_I.II _i. O1' 151'.110 _,St _.1'9 It 14 5 _1.9 91.59 t_.R9

9_l.ll -11.51 _.i _.91' 11.58 10 45 91 11'131.1 -99.9E 41,_

4MMJ.S4 tR._J tl1)._ _.04 _.18 15 N 97 481_.5 91).70 209.t4

!154.71 -5£.95 89.11 e_e.48 101._ 11 SO 47 15_.7 -_.138 94.94

4711).G1) 31.81) 101.01 111.15 1'8.41 _.4 85 94 41•G.7 50.45 191.53
DIFFERENT! AL C_R_[CTI ONI

TD[ 4.4959 TNA O.41SS TC3 -.9489 8AU ._049

ROE .Sill NNA -.98_ _3 .0048 FAU-.O0050

FI_ .9340 FRA 1.8_07 F¢3 .0039 Blip 171)1'5

DO( 4.48_ NA O.41M K5 .9480 F_P -_3

LAUNCH DATE OCT 3 1970

H[L IOC(NTR IC CCNIC

140.11 _ .00

lip 104.10 LAP -3.91

101.$49 _ 10.10

PLANETG(E_Mllt I C CONIC
C3 1L_.143 _ 11.5_0

LNCH AZNTH INCH TIRE
90.00 94444

9O.OO RO 11 34

1DO.D0 10 9 18

1DO.D0 tt It 44

110.00 11 17 •

110.00 L"J _0 L_

Nl_"_ EXECUTION ACCURACY ORBIT D(TIrRNINATION ACCURACY

8GT S$_0.18 8CA_ 819.1 118 N.1' 8T 971t.18 III lllt.l 19 TTI.T

liT .0955 N_F .0410 RTF .91'4D CRT .1'957 C_8 -.781'4 CRT -._8
5588.8 _ -*_81 R15 .91'48 LSA _13.1 _ 175.7 _ 9.O

_l 5830.1' I 81|.1' THA .18 ELI I_.1 EL_ 175.1 _ 4._1

FLIGHT TIN[ 914.00 ARRIVkL DATE NAY S 1971

DIIT_ 904,.INM
9.31' VL 99.999 GAL _.$1 _ 14.141 HC.A 519.91 _ 114.91 ECC .43941 !_

LOP 8iS.DO VP _•.UR5 GAP 95.S5 AZP 11.14 TAL 147.418 TAP 107.81' NCA 11.01 APO

GP 9.90 ZAL 55.09 ZAP 191).94 ET8 11_.74 ZA[ IL_l.18 ETE 179.71 ZAC 108.19 ETC

5.0441 Vl £1t.711

1137.91 V9 ll4. T97
978.70 CLP 171.44

ECC 3.1_0

INJ 9 LONG

13.97

930.93

44.L_

911.39

99.91

194.11

C_81T DFTENNINATION ACCURACY

ST _808.1 M 905.1 813 804.1

(;liT .811D _$ -.OO37 CIT -._
LIA _.9 N_A 1131.13 IIA 9.1

EL1 91318.S ELI 111.1 ALF 4.99

DLA .40 RAL 558._4 PAD 1570.4 V_ 1S.1'95 PTH 9.80 H ll.04f _PA -•.11RAP 891.1_

L-i TIN[ INJ LAT INJ LONG INi RT AEC INJ AZIATH INJ TIN[ PO CET TIN INJ 9 LAT

LqNl•.l_ -£1'.3D TI_._Ht I_l_.11' •1'.47 • It 14 9DCm.8 -N.O7

SlNLS.L_J 97.11 I_.N 129.4_ 11.58 I_ 19 41 4_19.3 95.O1'

M.1'$ -ft.90 SI.II 111.64 9?.IH) 104894 1_.13 -97.41

9OLd.S1' 11.13 919.1'9 _.113 81.00 _ H 11' _18.13 97.09
91131._ -85.OO 55.74 _.91 11.49 11 S8 85 1991.1 -31.35

4111.49 32.1'1 _.137 _,_ 7•.47 14 4041 4211.5 _.91
D I FFIE3_T I AL CaEN_CTICN_

TO( i.llYl _ 9.1890 T¢3 -._HH_ BAU .1190

ROE .9911 NItA -.80L_ It¢5 .OOL_ FAU-.O0_4S

.1900 _A I._58 FC3 .0114 BIMe 17197

4.93114 BllA 9.1979 E3 .3_ FSP -501

NID-COL_8[ E_CUTION ACCURACY

_GT S_08,0 8_ L_J.8 8G8 I84.1

NRT .1_0_ 8 .St|t IITF .11'll

5811.5 _ -.0034 R18 .13711

SGI 5305.1 SG8 L_7.O THA .49

1975



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE OCT 3 1970 FLIGHT TIME Zlt. OD ARRIVAL DATE RAY 7 1R71

HELIOCENTRIC CONIC

RL 149.E9 LAL .OD

RP 108.89 LAP -3.$0

RC 810.017 GL 10.48

PL&H[TOCENTR|C CONIC

C5 130.439 VHL tt.EI5

LNCH AZMTH LNCH TKN[

IO.OO I 49 31

SO.O0 EO 55 38

100,00 10 10 i

1DO.D0 L_ 16 42

110.00 11 19 3

110.00 t$ 24 17

DIFF'ERENTIAL COIIRECT|ON$

TIDE S.llll "IRA 9.841)8 TC3 -.2D07 BAU .5_46

RD[ .51)¢14 RRA -.1113 RC3 ,0014 FAU-.O0421

FD( 1,0410 FRA E,0321FC$ ,0242 BSP 17705

S.tleO IliA 9.991t BC$ .2907 FSP -312

DISTANCE 608.337

LOt. 9.37 VL 25.228 GAL 22.44 AZL 94.51 NCA 323.DI SMA 116.75 ECC .462E7 IN(: 5.49D1 Vl 29.798

LOP 332.58 VP 34.068 GAP 27.29 AZP D§.il TAL 146.78 TAP 109.D4 RCA 62.7D APO 170.72 VZ 34.90£

GP 9.78 ZAL 34.35 ZAP 1U.17 (TS 134.17 ZAE 126.33 ET( 172.92 ZAC 1D7.74 ETC 279.07 CLP 170.17

DLA .61 RAL 334.37 RAO 6STO,a V[L IQ.483 PTH 2.97 VHP 17.119 DPA -7.55 RAP 3E3.10 ECC 3.4758

L-I TIR |NJ LAT INJ LONG ZNJ RT A$C INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT |NJ Z LONG

8704.54 -27.67 74.89 229.97 99.25 9 33 36 2104.5 -ED.52 64.41

551D.56 27.$6 241.11 22t,$5 82.41 22 24 6 4710.6 IS.D3 E$2.69

2441.24 -29.20 55.33 229.77 96.70 10 §0 SO 1841.2 -E7.97 46.74

3049.09 28.88 221._1 2L_.11 81.95 23 40 51 4449.1 27.47 £15.1Z

2225.59 -33.35 38.33 2l_.14 97.9l 11 56 D 1625.6 -31.99 29.41

4837.51 33.02 204.84 _8.37 80.80 24 44 35 4237.5 31.37 11)4.01

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT|GN ACCURACY

_T 5244.7 8DR ZM.9 963 92,3 ST 2796.6 M E79.S 9D 833.4

RRT .2|49 RRF .206t RTF .9224 CRT .8237 CR8 -.0192 CST -.9999

SEe SERE.7 R£3 -.0037 R13 .9824 LEA 2917.7 MSA 157.1 99A 8.5

$61 5245.1 $62 281.2 THA .E8 ELI 2799.2 EL2 1S7.1 ALF 4.75

LAUNCH DATE OCT 3 197D FLIGHT TIN[ 219.00 ARRIVAL DATE MAY 9 1971

HELIOCENTRIC CONIC DISTANCE 108.8_

RL 149.69 LAL .00 LOL 9.37 Vb 25._00 GAL ZA.e4 AZL 83._ NCA 326.21 8NA 116.61 [CC .49276 INC 9.OOG2 Vl _1.796

RP 1041.97 LAP -3.34 LOP 335.73 VP 38,034 GAP _1.30 AZP 85.00 TAL 149.34 TAP 112.56 RCA 59.13 APO 174.07 V2 34.807

RC 211._17 6_ 10.34 GP 9.67 ZAL 33.78 ZAP 195.23 ETS 138.44 ZN[ 125.70 ETE 173.15 ZAC 10T.31 ETC 279.4D CLP 198.79

PLAJ_TOCENTRIC C.CNIC

C3 177.888 VI_ 13.337 OLA .68 RAL 334.93 RAD 93?0.9 VI[L 17.299 PTH 2.95 VI4p 18.348 DPA -7.13 RAP 324.88 ECC 3.92?9

LN(H AZNTH LNCH TIME L-| TIN[ INJ LAT |NJ L_NG INJ RT ARC INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT |NJ 8 LONG

DO.DO 9 50 17 273S.51 -27.68 77.13 232.76 9S.14 9 3S 52 2135.5 -_.99 U.61

DO.DO 20 39 !,9 5337.49 27.59 243.04 232.08 85.38 22 27 20 4737.5 29.39 234.S8

1DO,DO 10 11 38 2472,11 -29,42 57,60 _2,91 95,53 10 53 8 1872.1 -28.35 49.99

1DO.DO _2 12 14 S076.D6 21).13 223.61 231,97 8t.SH! 23 44 O 6476.1 27.94 219.04

110,00 11 I_D $4 2296,23 -33,61 40.el 232.0t 94_,62 11 $2 31 1636.2 -32.33 31,99

110.OO 26 INI II 4814.73 33.30 201.N 231,L_ 81,79 24 42 O 4£14.7 31,81 198.OO

D1FFENI[NTIAt. C.OIm[CTIONI NID-COUR2[ EXECUTION ACCURACY CIqBIT O[T[RNINATION ACCURACY

TOIl $.31M10 TItAIO.tl_J5 TC3 -.194_ BAU .31_9 8GT SlIHI.9 I_R 279.9 863 90.3 ST 2770.5 M 279.3 D9 878.3

liD[ .9424 RRA -.1097 RC3 .0012 FAU-.OO4H_ BUtT .3080 _ .5009 RTF .9858 CRT .8417 CRS -.9360 CST -.9999

FOE 1.1033 FRA 2.131_ FC3 .03£4 BIP 17903 $GaSZ04,4 R_ -.0040 R13 .9258 LEA 2913.9 NEA 149.8 $$A 8,0

BO[ 3.4347 BRA10.6741 BC3 .1168 F_ -305 861 5197.6 962 21_.3 THA .95 EL1 2780,3 EL2 148.? ALF 4.81

LAUNCH DATE OCT 3 1D70 FL|GHT TIME 220.D0 ARRIVAL DATE MAY 11 ll71

HELIOCENTRIC CONIC

RL 149.D9 LAL .DO

RP lOi.ll LAP -3.37

RC t19.E99 6L 10,17

PLAN[TOCENTR|C CONIC

C$ Ill.Oil V14L 14.561

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT

90.00 I St O t712.11 -28.03

90.00 tO 39 37 5916.09 27.80

100.00 10 13 39 2439.79 -29.58

100.00 82 tO 39 5104.67 29.35

110.00 11 tt 33 ttOt.lm -33.80

110.00 23 89 13 4893.20 33.56

DIFFERENTIAL CGRRECTIONS

TD[ 6.0319 TRAll.3734 TC3 -.0638 BAU .18t7

ROE .1933 RRA -.04LP9 RC3 .OO16 FAU-.OOSH_

FDE 1.1779 FRA 2,3031 FC3 .0395 88P 17494

BO( 1.091R BRA11.5755 BC3 .0959 FEP -299

DISTANC2 608.026

LOL 9.37 VL 25.176 GAL 27.58 AZL 63.39 HCA

LOP 33D.90 VP 36,042 GAP 31,6.4 AZP 84.30 TAL

GP 9.56 ZAL 33.42 ZAP 184.11 [T6 14t.54 ZkE

322.36 I_iA 116.48 ECC .5_747 INC D.4149 Vl 89.746

146,21 TAP 115,57 RCA 55.04 APO 177.93 V8 34.813

124.23 (TE 173.41 ZAC 1D6.90 ETC E79.7D CLP 167.83

DLA .63 RAL 335.51 RAO 6571.2 VI[L 18.tSD PTH 3.03 VHP 19.771 DPA -6.74 RAP 386,39 ECC 4.4D94

INJ LONG INJ RT AIC |NJ AZMTH INJ TIME

79.06 235.25 64.19 9 3D 8

243.11 234.59 84.37 22 29 3

59.56 233.12 94.50 10 55 18

223.71 234.40 84.04 23 45 44

42.75 234.99 95.41 12 O 38

ZOl.lO 235.84 83.01 24 49 46

MID-COURSE EXECUTION ACCURACY

SET 3143.6 86_ 274.2 SG3 68.5

RRT .401_ RRF ._t_ RTF ,9887

SGB 5150.9 R23 -.0043 R13 .9887

$GI 5144.8 SG2 230.4 THA 1.25

PO CDT TIN INJ 8 LAT INJ 8 LONG

2162.1 -E7.16 ?O.SI

4764.1 29.73 236._1

1898.8 -26.D4 50.99

4504.7 ED.81 E17.09

1663.0 -38.D9 33.70

4213.Z 32.23 2OO.IZ

ORBIT DETERMINATION ACCURACY

ST 2745.6 SR 273.9 ED 917.9

CRT .8560 CRS -.9530 CDT -.D999

LSA Z904.5 NSA 140.6 SEA 7.4

EL1 2735.7 ELI 140.1 ALF 4.90

1976



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

_&_IICH OAT[ OCT 4 1870 FL|G, ttT 1|14[ TO.O0 ARRIVAL DATE D[C 13 1970

IIELiOCENTRI¢ CONIC DI$TAIICE 181.188

RL 141.15 LAL .IX) LOt. 10.$I VL tB.21Z GAL -lZ,19 AZL M.R3 HCA 80.7? MIA 131.1Z ECC .ZAOO7 INC 1.$118 V| £8.775

RP 107.S8 LAP 1.37 LOP 100.13 VP 3R.S3J GAP -•.87 AZP $t._t) TAL 233.50 TAP 3Z$.2T •CA $08.44 APO 288.80 Vt $S._t$

RC $8.4|8 GL 8.13 GP -t0.87 ZAL 158.03 ZAP 31.S| £78 t3.$8 ZA[ 144.5D IT[ 3S1.18 ZAC 80.77 ETC 280.7Z CLP -34.3$

PLANETOC[NTR|C CC_i|C

C3 37.900 VIOL I.|Sl DLA -I.E4 RAL E11.47 lAD 63•8.5 VI[L 11.110 PTH Z.g9 Vl,Ip 5.1£• DPA -40.83 RAP 837.81 ECC |.1t37

LNCH AZNTH LNCH TIN[ L-| TIN[ |NJ LAT |NJ _ INJ IT AIC |NJ AZNTH INJ TINE PO CST TIM INJ Z LAT INJ t bolt;

_._ I ZS 14 !174.14 -1R.47 3D.lg _.Ol 111.81 2 I SZ 1378.Z -lS.Sl 31._

90.00 I1 SO 13 $£11.t7 M._? Z_._ M.13 7D._ 13 17 S 4111.1 Z4.49 t23.83

1_._ 2 48 H 19115.$9 -|9.11 10.07 41.48 118.77 3 11 2 13£S.4 -14.65 1£.70

100.00 13 1• 31t 4831.$3 27.38 213.7S •5.83 77.9D 14 38 51 43_9.4 25.15 105.48

110.00 3 43 _ 1_1,98 -23.11 3.M 79.88 11S.13 4 14 17 1133.0 -19.34 3_._

110.00 14 IS 33 4T04.S3 31.10 llki.IPJ Iki,31 7S.Od 15 47 38 4104.• 18.73 IIMI.SS

DIFFEII£NTIAL C,GmI[CTION8 NII)-COIml_ EIECUT|CN ACCURACY GRIIIT D[T[•I41NATION ACCUIRACY

TO[ .04t• lrllA -.341ml TC3 .1514 BAU .S•44 84;T 4T'J.O Mil t00.1 _ 174.• ST |37.• Sll 111.3 Sll $41.4

-.1744 IINA -,•14t IIC$ -.IIMII FALl .I)I_43 liT -.IJ041 IIIF .!m$8 IITF -.IIM1 CIIT -,411m CI13 .INNld CIT -.•071
.7_ FRA -.1400 FC3.-1.44_ _ t[_ _ CHM.3 1_3 -.IAI• R13 .ROOG L•A •_.• NIA |A8o8 •RA IS.0

.1110• lIRA .431t K3 .3410 FlIP -4•T lIDS $41.3 _ 433.i THA •1!•.SO ELI 174.0 ELI I11.Z ALF 103.1_8

LAIRICH OAT[ OCT • tRTO FLIGHT TIl( 71.00 ARRIVAL DATE DEC 13 1870

tI[LIQCENTlUC C._NIC O|•TAIK_ !04.•117
IlL 140.85 LAL .00 _ lO.!HI VL NI.3111 GAl.. -11.ll7 AZL 88.4t 14CA I33.01 3NA 134.1• ECC .I_ INC 1.34|•

107._ LAP 1.14 _ 1_._ _ M._ _ _._ _ _.M T_ t_._ TAP 3_.31 _A 1_._ A_ 118.97

RC llO.3Sll GL 7.00 GtP -111.113 ZAL •!ill.Ill ZAIP 43.(,1 [11'3 11.83 ZAI[ 141.73 lrTl[ 311.57 ZAC 71).33 ETC 110.48

F'I,.AI_TOClD_ll | C C_I¢|C

C$ 37.111_ _ •.101 DLA -$.1!1 RAL 111.10 IIAD 134m.!1 VEIL. 11!,!1113 FTH 1.I• VNP S.SIO DPA -41.130 RAP 1!_1.13

L.NCI4 _ LNCH 11111 L-I TIME INJ I.A1r INJ _ INJ RT _ |NJ _ |llJ TI_ _ CST TIN |NJ t L.AT

IJO.OO | 17 19 !104.•O -t9.33 40.87 IJ|.7• 1111.10 1 ll4 • IIOS.O -14.19

• 0.00 |1 57 3 3173.44 115.78 _1._3 I_.ll 77.87 13 _ tl 4515.• L_.8S

$00.OO II ]¢1 St ll_JO.l_ -'10.I_ 11.1_ IJ1.11 111.1t 3 • 41 1350.• -117.57

100.00 J3 I0 !14 4101.N 17.07 111.I_ 14.87 76.81 14 41 313 4108.I ll.lel

110.00 3 I_ 41 1734.14 -II._4 l.ll _.II Iil.li • • 0 IISI,I -I0.I_

II0.00 14 _M 40 417_.T/' 30.14 III._ 1.1_ 7_.IMI IS 51 43 401_.l 18.01

DlJrlrI_INTIAL C_ItlIICTIQNI Ill I_[CUTICN ACCURACY lit D[IINATIGN ACCURACY

TIDE .lOll _ -.ISIS TC3 .II|4 IAU .lOll IGT 417,1 i S_.i &G3 I14.1 IT 114.• 81 115.7 II 411.7

liD[ -.I_7l I -.1711 ICI -.31 FAU .01_41 NNT -.II14 IIF ,1411 ITF -.1111 CIT -.3111 CRI .1411 CIT -.0094

_D[ .•III FIA -.7114 FCl-l.lIAd BIP 1180 IfAB 711,1 I -.IIII III .1401 LSA 41l.l NIA 14•,• IIA 14.•

.l•7l INIA .474!1 K3 .4044 Flip -131 Kl llS•.ll I dl4ll.tl THA 115.46 EL1 154.4 ELI IZ•.• ALF IO7.Sl

Vl 19.775

Vl 35.15£

CLP -38.54

[C¢ l.illi

INJ t I.QNG

$3.31

111.40

14.ll

I17.11

184.44

LAUNCH DATE OCT 4 1470 FLIGHT Till 71.00 ARRIVAL DATE DEC l! SIlO

_IL IOCINTIlC CQNIC

IL 141.4S LAL .OG

IP I07.11 LIP l.Tt

RC II.II• _ T.68

PLAM[TOCLrNTII ! C CONIC

CI II.433 V_L •.OSI

LNCH AZNTH LNCH TIN[

9O.O0 1 • 41

llO.O0 It • 9

IO0.OO I 19 •

IQO.O0 13 17 30

110.1 3 3_ 43

DI$TANCE EII.IOI

LQ_ tO,IS YL 88.3T8 GAL -It.41 AZ_ II.II HCA INI.£d lIMA IIT.OS (CC .£$370

L_ IN.II # IS._7 GAP -ll._ _ I.lt T_ IM.tl TAP lll.II _ lOl._

T_P -I$.•T ZAL 1S1,14 ZAP 47.11 Lrlrl I•.TI IN[ $41,83 [I[ I01,14 Z&C 77.7R

IK l.Yli; Vl II.77$

A_O 11_.01 Vl IS.Ill

ETC II0.II CLP -41,11

- oDLI -l.I• RkL 11!.t4 llO lllll.• VEL St.llTO pTH 1.10 ff ll.110 D_A 42 13 RAP 154.t• [CC l.lOl•

L-I TINE INJ LAT INJ _ INJ IT AIC INJ A]_lrl4 INJ TIN[ IPO (.lit TIN INJ ! bAT INJ I!-LONG

IIII.II -l•.l? 41,S• 01,II lID.SO I 41 S7 1111.3 -lT.O0 38.1t

$I•I.07 IS.IT lll.lS 14,4ll 71.78 13 II 50 48_I,I 13.I0 121.09

llTll.ll -11,11 IS.If li.11 III.51 3 1 l 1373.4 -ll.OT Sl.ll

4171.11 !1.54 IOI.WI Ikl,O_ 71.71 14 48 41 4171.1 14.31 1100.94

1771.11 -14.48 I.SO _l.ll 114.II • t 11 IlT•.I -lO.D3 SliD.Ill
4144.14 LqI,N ISO.II Ill.is 71.71 Ill ST 44 I04_,I 17.10 111.44

O 1FFI[I_NT 1AL COmI[CTI_N_

TDE .11R1 TIIA -.4001 7C$ .1014 BAU .1074

• DE +.11174 INA -.IIKI• IIC3 -.37•4 FAU .07SStl

FOE l.OSll FIA -.7044 YCl-l.YlNi• _ S3SO

IlOE .1447 IIA .41t3 ICI ,II14 Flip -IS7

LAUNCH OAT[ OCT • 19_

141_ IOCEIlT• IC C_NIC

IL 149.83 LAL .gO

I_ IOT.13 LAP 1.87

RC _4.37S G_ 8.I0

PI.AI_TGCENTN lC CONIC

C3 IS.ILt.4 _ •.001

LNCH AZIITH L NCH TINE

IKI.O0 1 • S1

90.00 It II II

SO0.O0 t II IS

I00.00 13 34 I0

llO.O0 I 17 II
110.00 14 41 •

DIFFI31[NllAL CCIIIIKCTICNI

TO[ .llll TIA -,41M• TC3 oliit BAU .Its•

IDI -.1044 NNA -.1014 I¢3 -o•lllO FAU .011_

_DE l.ll FIL4 -,Jill FCI-I.I_ BIP IISO

181 .t147 MA .Sills 1C3 .4454 FRP -1_7

Nl_ E31ECUTIGN ACCURACY GItBIT DIVINATION ACCURACY

3GT 414.0 81NI !_7.7 IG3 !15.5 IT 1,5t.0 8R !!1.3 ILl •11.7

_T -.|_ _R_ ._I_ ITF -.111_ CIT -.31 CIS .81IS CIT -.IS•

l TII,I I -.0771 111 .38711 LSA $13.0 NIA 1ll.3 81L4 14.1

848 STI.| 261 •ll7.3 1TIA I0_.I0 EL1 LrSll.• ELI Sis.is ALl r 111.43

FLIGHT TIN[ 74.00 ANRIVAL DATE DEC 19 1470

DISTANCE tlll.llO

LQL IO,IS VL II.414 ill -11.3ll II_ 11.10 leA II.•ll 3111 137.37 ECC .III01

LOP ll.lll _P 11.711 GAP -4,11 AZP I.ii TAL 111.44 TIP 314._I •CA lOS.If

G_ -IS.If IA_ Ill.lT _ 11._0 [TI 17.10 ZA£ 141.II ETE _D.lll ZAC 71.11

INC 1._77 Vl II.779

APO 11_.1l VI 33.I_3

ETC ISO.•ll CLP -47.41

D_A -3.33 _ 11t.II IAO ISII.4 _ It. 349 PTH •.47 tMP 4.1_ OPA -43 .I_ NAP I_I.I_ Ircc $, 31_3

L-I TINE INJ LAT INJ LONG INJ NT AIC INJ _ INJ TIN[ PO C.IT TIN INJ • LAY INJ I

IWIT.IT -ID.IS 44.•0 SIAl 101.89 I 40 81 lSllT.ll -17.11 11.73

lllO_.ill 14.TI I,I I_,1_ TEl.TEl 13 I_ Id 4807.I ll.lll II•.I_I

ll.l -II.I 14.79 If.S7 llO.ll • IS SII 3111.I -ll.Tll 17.11

4140.47 IS.I_ 1111.13 IS.47 74.18 14 Ills 1 4140.ll 11.13 lis.•ll

$T!17.48 -IS.Of 7.1_S _,TO $14.03 3 lit l_ lt97.4 -It.ill .ill

4111o70 II.37 III.II ll,ll 71.01 II 3 II 40111.7 ll.lll II.34

IqlD-¢Glml[ trv_CUTIGN ACCURACY _lllT oLrrllIIINATIQII ACC,UIIACY

8GT lll,l IGI lOl.ll 861 I_.I 8T 1_I.7 II lN.i 18 SOI.I

-._ _ ._3111 I'lrlF .O0_l C•T -._ C•I .TT•4 COT -.liT•

_l•.ll Ill -.OILS Rill .73•1 _ ll44.1 liSA lll3.Y _ 14.ll

841 + ll03.ll Ir_ 411.I _ 30.11 ELI Ill.I) Eli S41).T ALF tdl_.l_

1477



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAD)HeN DATE OCT 4 ID70 FLIGHT TIN( 78.00 ARRIVAL DATE DE{ Zl 1870

HELIOCENTRIC CONIC

RL 149,1S LAL .00

RP JOT.S1 LAP 2.03

Re 11.441GL 9.73

PLAN[TOCENTRI¢ CONIC

C3 35.643 VHL 3.970

LNCH AZNTH LNCH T114[

90.00 O 51 29

90.00 18 19 1

100o00 • 1l 4_

100.00 13 41 19
110.00 $ _ 24

1|O.00 14 $£ 17

01STANCE EE4.938

LOL 10.36 VL E8.44G GAL -l•.ES AZL 87.91 HCA IDl.73 $NA

LOP 113.09 W e 31,711 GAP -3.96 AZP 90.41 TAL t3§.79 TAP

GP -li.70 ZAL ISi.OS ZAP 57.04 ITS lS.40 ZA[ 148.82 ETE

137.$0 ECC .EEE?7 INC •.0101Vl £9.T73

338.|1 RCA 108.1• APO 189.08 V£ 3S.£47

E94.18 ZAC 74.48 ETC 231.4i CLP -3E.41

DLA -E.39 RAL 811,44 RAO lS68.4 VI[L 1E,§51 PTH 2.87 VHP 4.779 OPA -44.88

L-I TIN[ INJ LAT INJ LONG INJ RT AGC |NJ AZNTH INJ TiN[ PO CGT TIM

2•83.04 -•1.17 4S.67 61.65 109.26 I 34 5E 1685.1

5075.46 24.17 224.$4 65.56 74.76 15 46 37 447S.5

20£4.16 -11.38 £6.3t 81.34 t10.35 2 SO £7 1424.3

4809.46 •S.4S 204.71 65.01 73.7{ 15 I 56 4209.3

1818.65 -25.84 9.53 79.95 116.42 3 S2 45 1216.6

4517.11 21.75 181._1 I1.10 TO.II 14 I 45 3il7.i

DIFFERENTIAL CORRECTIONS

TO( .1457 11qA -.4603 TC3 .1049 BAU .•124

ROE -.1445 REA -.31L_ RC5 -.4547 FAU .08445

F_ 1.3573 FRA -.8M9 FC3-E.1045 BSP 1486

DOE .t05• B4tA .5561 BC3 .4646 F{P -693

RAP £•9.{7 ECC 1.S161

IHJ E LAT |NJ • LONG

-11.55 _1.35

£1.85 •16.75

-16.41 {8.16

£2.14 19t.Tt

-22.25 1.81

£i.15 171.71

ORBIT DET[RN|NAT|CIi ACCURACY
ST 196.8 8R 164.1 66 546.0

CRT -.23S1 CRS .7D86 CIT -.84•0

LSA 584.6 N{A 154.6 66A •3.5

EL1 203.2 EL! 153.1 ALF 151.E$

NID-COURK EXECUTION ACCURACY
SOT 480.5 SM 655.4 SO5 255.4

RRT .1477 RRF .7668 RTF .1724

SGIS 71Hl.6 _ .0755 815 .7649

SG1 644,1 $68 4M.7 THA 76.84

LAUNCH DATE OCT 4 1970 FLIGHT TIN( 80.00 ARRIVAL DATE DEC •3 1970

HEL IOCENTR IC CONIC

RL 149.1S LAL .IX)

RP 107.50 LAP •,18
RC J8.569 GL 10,69

PLAH[TGCENTII ! C CONIC

C8 35.118 _ 5.135

LI4CH AZNTH LNCH TINS

90.00 0 SO 65

O0.O0 12 84 98

100.00 • 11 15

100.00 13 49 98

110.00 5 17 98

110.00 14 51 41

DISTANCE r31.548

LOL 10.34 VL 21.415 GAL -12.15 AZL 87.75 HCA 105.97 _4A
LOP 1|l,64 VP 38,803 GAP -6.51 AZP 90,11 TAL 1133.DD TAP

GP -EI.E3 ZAL 157.70 ZAP 61.8{ ET6 {5.30 ZN[ 148.17 ET[

157.TS ECC .L_6TO SNC 8.8@74 Vl L_.TTS

34S.N 8CA 104.58 APO 148.98 V11 55.1151
287.43 ZAC 7•.72 ETC 259.0£ CLP -57.57

DLA -{.41 8AL 811,11 RAO 1|8t.4 Vl[L 18.|14 PTH 8.87 VHP 4.408 OPA -45.75

L-| TIN( |NJ tAT INJ _ |NJ RT ARC INJ AZI4TH |NJ TIME PO CRT TIN

1301.11 -81.74 47.55 82.{5 101.10 1 L_ 4 1708.9

5043.6{ ".59 N.Sl 95.01 75.8t 13 SS O 4446.l

IO41.76 -I!.83 87.1Nb It.ll 1Ol.li 8 45 24 1d_8.7

4TTI.B 14.6{ 202.@S II.ll 78.76 15 I 57 4379.0

1836.1H) -L_l.21 10.78 110.50 112.77 5 48 Z_ 1240.0
4310.S5 88.18 184.80 tl.44 69.72 16 14 47 3340.5

DIPTEIt(NTIAL CONNECT|Q48

TO( .lYRE 1lEA -.4111 TC$ .0476 DAU .2649

-.IOTT RRA -.38858C$ -.SOOeFAU .09865

FOE 1.491t FllA -.t418 FCG-E.IID11 DIP 1712

to( .•091BRA .5065 8C3 .5031FIk • -775

RAP 111.11 EC¢ t.STDT
INJ 8 bAT |NJ 8 LONG

-19.00 39.95

21.15 214.96

-tO. Ol tO. 3l

11.81 194.81

-11.1l 5.15

• 5.10 ITl.It

QRIIIT D[11_ININATION ACCURACY

8T 284.3 811 141.0 68 584.1
CRT -.1474 CR6 .5951 CiT -.6745

L6A 688,6 _A 134,1 66A 85.6

EL1 825,9 EL8 138.5 ALF 171.49

NID-GOURId[ EXECUTION ACCURACY

SOT S09.5 8M 4?9.5 8&5 275.4
RRT .8799 RNF .8013 RTF .3•66

849.8 R83 .1040 1113 .6016

SG1 707.4 668 4EH).8 THA 68.08

LAUNCH DATE OCT 4 11670

HELIOCENTRIC CONIC

RL 149.95 LAL .00

RP 107.49 LAP 8.32

R¢ 70.t68 GL 11.59

PLAN[TOCENTRI¢ CG4qlC

C3 54.844 _q4L 5.903

LklCH AZNTH LNCH Tl14[

90.00 O 45 5

90.00 16 35 15

100.00 • I 11

1DO.D0 15 59 51

110.00 5 15 58

110.00 15 5 35

FLIGHT TIN( 88.00 ARRIVAL DATE DEC |5 1170

DISTANCE 250420

LOL 10.36 VL 18.475 GAL -11.04 AZL 87.54 HCA 109.11SMA 137.85 ECC .2E483 INC 2.4808 Vt •l.TTS

LOP 119.59 VP 38.815 GAP -t.6l AZP 90.8{ TAL t$l.OI TAP SiS.ST RCA 106.84 APO 188.18 VE 35.£54

GP -E9.79 ZAL 157.E2 ZAP 98.84 (T6 10.67 ZAE 147.41 IT( E80.48 ZAC 70.95 ETC ESE.S4 CLP -9E.8£

OLA -.53 RAL 212.04 RAD 65M.4 VEL 52.486 PTH 8.86 VHP 4.478 DPA -48°51 RAP •83.03 [CC 1.5734

L-! TINS INJ LAT INJ lONG INJ fit AIC INJ AZMTH INJ TINS I_) CIT TIN 1NJ E LAT INJ • LONG

1365.06 -tt.3O 49.Z8 82.55 107.92 I E4 O 1735.1 -19.64 41.60

5011.97 88.9? 811.30 88.95 72.9? 13 36 47 44|8.0 80.48 818.45

8076.46 -25.51 19,56 88.15 109.01 E 40 44 1475.5 -to.TO II.ll

4748.7i 24.16 800.U R.51 TS.16 15 15 55 4{46.6 61.46 1N.II

1881.62 -26.71 12.13 00.J0 112.05 3 44 55 1261.4 -23.54 4.49

4533.41 •7.47 182.N 8{.2{ 68.65 16 IS 55 6935.4 24.34 175.11
DIFFERENTIAL r._RECTION6

TO( .6800 TRA -.5317 TC3 -.0813 BAU .2545

-.0tl9 RRA -.3_09 RC3 -.5410 FAU .09712

FOE 1.6614 FllA -.9797 FC5-2.4138 DIP 11687

BID( .6305 liRA .GEG_ BC3 .5464 F{P -647

MIO-COUIlli[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 558.t IGR 786.2 865 113.D ST 263.8 M 118.9 IS 818.6

RRT .4|46 lilRF .11304 RTF .4759 CRT .D209 CRS .3897 CIT -.90QI

SGB 914.8 P3_3 .1864 R15 .8331 LSA 645.5 146A 152.6 SSA 83.0
_1 784.7 I62 418.9 THA 61_ EL1 863.8 EL• 118.8 ALF .68

LAUNCH DATE OCT 4 1970 FLIGHT TIN( 84°00 ARRIVAL DATE DEC 67 1870

HELIOCENTRIC CONIC DIITk_'[ 144.656

RL 149.05 LAL ._0 LOL ID.58 VL 11.478 GAL -11.86 AZL 17.34 HCA 112.4S _A

RP 107.49 LAP •.4l LOP 111.86 VP _8.118 GAP -2.10 ASP 91.01 TAL 838.00 TAP

RC 78.910 GL 16.73 GP -31.31ZAL 156.10 ZAP 71.49 ET6 6.11ZN[ {46.51ETE
PLANETOCENTRIC CONIC

C5 34.495 VI,IL 5.675 DLA .41 RAL 218.48 RND 65M.4 VEL 12.485 FTH 2.86 VHP

LNCN AZMTH LNCH Tl14[ L-I TZN( INJ tAT

IO.O0 0 39 $4 £_k11.74 -11.85

90.00 16 44 _ 4_J0.21 11.52

100.00 • 1 L_ 1_68.74 -84.041

100.00 14 5 _1 4718.A4 LV5.55

110.00 5 10 7 1843.75 -87.55
110.00 15 16 O 4506.80 L_J.?9

DIFFERENTIAL COIUI_CTiON8
TO( .£tll TRA -.57|7 T¢3 -.1007 BALI .2754

R0[ -.01187 NNA -.3350 RC3 -.5887 FAU °10077

FOE 1.7404 FRA -.8970 FC3-E.5810 DIP 2855

BID( .6703 BRA .1841 BC3 .597E FSP -_M)e

137.84 [CO .82311 INC 8.6881

348.45 RCA 107.08 AF_ 168.10

273.54 ZAC 69.19 ETC 858.04

V1 10.775

V• 35.•59

CLP -98.19

4.371 OPA -47.17 RAP 819.69 [CC 1.5_77

INJ L,_NG INJ RT ARC SNJ AZ14TH INJ TIN( PO C$T TIM INJ 2 LAT IHJ • LONG

51.0_ 13.16 107._10 1 19 15 1761.7 -20.86 45.•8

816.11 88,60 72.11 14 7 2 4380.2 19.67 Z10.96

61.L_ 11.74 108.80 2 36 24 1498.7 -21.34 •3.5•

19t.10 11.46 7S.O| 15 26 50 4118.4 tO.72 190.93
13.66 81.46 111.58 3 41 30 1283.7 -24.16 5,86

181.14 8{.{1 67.92 16 26 6 3906.2 23.55 173.47

MID-COUIR6[ EXECUTION ACCURACy ORBIT DETERNINATION ACCURACY

_T 6_{.11_l 7i5.3 1_5 $07.5 ST 511.7 SR 104.1 S$ 651.5

PINT .5_45 W .8S56 RTF .5D83 CRT .2954 CR3 .0951CST -.9•DO

$649 991.9 _ 4410 R15 .8587 LSA 713.5 HSA 150.8 SSA Z•.5

SG1 675.5 _2 4_i.5 THA 54.98 EL1 315.3 EL2 99.Z ALF 6.05

1175



JPL TM 33-99 EARTH--VENUS TRAJECTORIES EVIL. 5. 197Op

LAUNCN DATE OCT 4 JlYO FLIGHT TIN[ It.DO ARRIVAL DATE DEC Zl 1970

HELIOCENTRIC CONIC

RL 141.RS LAL .00

UP 1DT.4I LAP R.SR

RC ?4.fit _ 13.81

PLANETOCENTR ! C CONIC

C3 _4. IYD _RAL 3.I41

LNC_ AZNTH LNCH TIRE

IO.00 OI4Sl

N.O0 11 $3 I_

1DO.DO I St $4

liD.DO 14 14 4
110.00 3 I 3T

RIO.DO 13 80 31

DISTANCE 151.1§5

LOL 10.3I VL ll.4?O GAL -11.3l AZL 07.13 HCA 110.IR _AA
LOP 121.0R VP 38.313 GAP -1.53 AZP 31.2§ TAL Z$S.I3 TAP

GP -38.7D ZAL lS5.1HI ZIP ?4.30 ETD S.4O ZA[ 144.88 ET[

107.T3 ECC .1215£ I_ E.ITID VI ZD.rT5

$51.5£ RCA lOT.IT A_ 16R.$1 VE 3S.£SI

IN.tZ ZAC IT.4S ETC t57.55 CLP -T3.04

DLA 1.38 R_ 113.14 _ ISN.3 _L It.471 PTH 2.Zl _P

L*i TIN[ INJ _T INJ LONG INJ IT AK INJ _H INJ TIN[

15OI.31 -83.3I St.N IS.iT 104.45 I 14 45

4148.00 It.03 R11,11 82.N 71.£7 14 13 50

II84.1T -14.IS $$.0I D$.41 107.53 I 31 19

I?.17 !1.14 lli. Sl R._ ?0.IT 1S 3I 11

1101.t4 -IT.DO IS.IS 8t.L_D 110.11 3 38 24

447t.14 L_J.O7 ITI.31 IJ.lS IT.01 11 35 L_
DI_NTI_ _CTI_

• 3_ _ -.In? TC3 -.IDOl _ ._

FOE 1.1414 FIA -.1_4 FC$-I.IIIS BSP l$1_

DOt .3113 IDA ._D?I BC3 .1333 FliP -RSI

LAUNCH DATE OCT 4 IDTO

NI_ [ICUT|ON ACCURACY

8£T ?_.$ M 804.0 M3 3l?.l

liT .1113 IF .87£? RTI r .1153

861 0?8.4 161 441.? THA 41.TO

FLIGHT TIRE O0.OO

DISTANCE liT.It?
L_L lO._l VL 11.4S? GAL -11.71 AZL tl.IO HCA 118.93 8NA

LOP 111|.33 _ i._ GAP -I.OO _ II._D TAIL. £30.54 TAP

I_P -34.1_ ZAL siS.DO ZAP It.0I [TI 1.51 ZN[ 143.11 El1[

4.303 DPA -47.72 RAP Ell. El [(C I.SRE|

fO CIT TIN INJ E LAT INJ Z LONG

178t.3 -_.11 45.07

4041.0 11.18 EOO,Sl

l§t4.i -ZI.il 20.10

40117.? 1D.R3 181.1t

ISOO.? -I4.83 7.35

_Ti.I 2.73 171.7S

ORBIT _T_I_TI_ ACCURACY

ST 318.? M 101.5 II NI.Z

CJtT .58S3 CIS -.ZT83 CIT -.9053

LIA ?14.? NIA 148.3 SIA tt.t

ELI 373.? EL£ RI.E ALF I.l_

AIMtIVAL DATE DEC 31 1970

HELI_mlC _IC

I_L 141.1S LAL .DO

RP IO7.48 LAP R.?$

mC ??.lid _ 14.Ie

PLAN(TOCCNTItIC CONIC

C3 33.1 K 3.8e_

_ LJ_H TIN[
DO.DO 0 _ S

00.OO 13 3 am

1DO.DO I 31 31

100.00 14 _ 34

IIO.OO 3 3 II

110.OO 13 II 17

137.1_1 ECC .1_04 INC 3.OOSI Vl _.??S
304.4? RCA 107.39 APO lIT.DO VE 35.151

• IO.4R IAC 15.75 ETC EST.01 CLP -?t.11

DLA 1.3? RAL 113.14 I_D E_JR.3 VI[L |_.411 PTH !.£5 H 4.117 OPA -48.17

L-| TIN[ INJ _T INJ LONG INJ RT _ INJ _ INJ TIN[ _ CIT TIM

IAII.|I -L_.R3 S4.OO 14.71 lOS.it I IO L_5 lllI.I

4_I4.OO £O.OO I14.04 8.q.ll 70.44 14 £S 13 4_13.0

II3I.II -13.1I 34.11 14.31 IOe.70 ! _ 14 ISIl.I

_.t3 _.N 114.53 _.74 11.$4 lS 41 10 _.1

l_lO.N -18.45 10._ 85.11 10_._0 3 39 _kD I330.?

4450.44 IS.St 177.49 ll.Sl It.It 11 45 £? liSO.S

• _ _ -.17_ TC3 -._ _ .3_

| .Oils NA -._ K3 -.Rill F_ .10401

FO_ 1.t!?$ FIIA -.I FC_-l.lll3 Ill I llSl

IRE .$141 IRA .?_ K3 .?lOS FRP -IS1

#l_-(_llll_ [ICUTI0N ACC_IACY
lit 004.I I 017.I IG5 _4.1

IT .IIN I .1111 _ .?lie
SIR 111_.? ll_ .IIIl RI3 .ll_ll

_1 1011.3 N 408.S THA 40.05

RAP tlt.l_ [¢C I.SS?O

INJ I LAT INJ ! L_NG

-£1.31 41.14

18.04 1_.33

-I_. 13 N. I)?

II.OO 117.03

-£$.49 I.OO

!1 .O? l_.0t

NIT KTI]ININATION ACCURACY

3T 433.0 I !1£.4 N _?.t

CRT .l (;ITS -.SIN CIT -.NYI

LIA _I.I I 140.4 8IA ll.I

ELI 444.$ [L_ IS.I ALl r 11.14

LAUNCH DATE OCT 4 1170

HELIOCENTRIC CONIC

RL 141.IS LAL .DO

RP IO?.4I LAP I.il

RC ?1. Ill _ ll.ll

PLAN[TOC[NT_ IC CONIC

C3 $3.III VHL I.OOl

LNCH AZNTH LNCH TIRE

SO.DO 0 R$ 11
• 0.OO 13 14 3

100.00 I 48 13

100.00 14 35 48
110.00 3 O ?

lID.DO IS _ E3

FLi644T TIN[ 30.00 ARRIVAL DATE JAN I II?l

DIITkN([ IN.04_

LOL IO.Sl VL 81.437 GAL -11.S9 AZL II.l? NCA Sll.lI 8MA

LOP 13R.§l VP 3I.?ID GAP -.48 AZP II.?I TAL 105.10 TAP

GP -$S.SI ZAL lS4.O0 lAP IS.IS IT| $S3.SR ZN[ 141.1t [TE

1)?.53 ICe .11t1! IN¢ 3.3311 Vl I1.71!

397.33 RCA 107.41 APO ll?.lO VI 3I,Ill

I_.IS ZAC 14.10 [T¢ Ill.10 CLP -14.11

DLA 3.41 RAL E14.41 RAD isls.3 V[L 1|.4|| PTH I._S VHP 4.8_ DPA -41.|1 RAP ROt.i! [CC t.Sl]!

L-! TIN[ INJ LAT INJ L_NG INJ RT ASC INJ AZNTH INJ TIN[ PO CIT TIM |NJ I LAT INJ £ LONG

1448.YI -_4.48 If.DO IS.T! 114.70 1 O S INI.I -I_.I! 60.14

4110.77 _O,IO 111.14 I_1.11 fl._ 14 $3 I4 4IOO.I 17.10 •04.41

!111.14 -20.71 31.14 RS.SS IOS.N • _1 34 1311.l -•3.II P_.I?
4_$.St 11._ 111.44 83.0? M.SI 19 N St GS.S 18.1I liD.OR

SOil. It -ll.O3 13.58 14.10 1OI.IO 3 31 43 1331.• -L_i.I? SO.iS

4411.30 14.49 17S.II I1,10 IS.DR 11 St 4 3821.3 IO.H IlI.IS
DIFFERENTIAL COI_tECTIOI4I

TO( .4f44 _A -.TRSt TC3 -._145 I/_J .30|3

R{_ .0011 IA -.311_ RC3 -.Nli FAU *103I!

FO_ 1.1800 FRA -.DRSI FCS-•._? IRP 3317

.4771 BI_A .?D_4 IC3 .?IN F_ -li7

LAUNCH DATE OCT 4 IITO

HELIOCENTRIC CONIC

RL 14I.IS LAL .DO

RP 107.48 LAP t.ll_

RC 81.1_1GL 17.53
PLAN[TOCENTRIC CONIC

C$ 33.463 VHt. S.?I3

INCH AZNTH LNCH TIN[

9O.OO 0 8O !I

• O.OO 13 IS _l

100.OO I 40 SO

liD.DO 14 44 53

110.00 I _ 37

110.00 I_ 48 13

NID-COURR[E_rCUTION ACCURACY ORBIT D[T_INATION ACCURACY

8IT !_,_ 8DR 115.0 8G3 3L_J.O ST S10.4 M 13•.1 II TSO.I

RRT .YSDSRRF .ll_l RTF .IOtl CRT .ill• CSt3 -.r?ll CIT -.1311
_O 1104.1_ .|_O? RI3 ._ L3A Nt.? NDA 14•.! IIA ll.O

SGI 1111.3 IGI 4S4.1 THA 40.91 EL1 Sl4.i EL• SO.9 ALF 13.58

FLIGHT TIN[ _.OO

DIITANC[•?0.435

LOL IO.3l VL lB.411 GAL -11.4I AZL II.40 _ 115.4t 8NA

LOP 135.03 VII _.?TO GAP .0| AZP _.0_ TAL l_4.11 TAP

64e -34.it ZAL 19£.87 ZAP 89.81 [TI SH.I• ZAE 139.0• ETE

DLA 4.5• RAL •IS.ll PAD 8318.3 VI[L 12.443 PTH

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH

t4OI.M -IS.03 59.13 14.88 103.1'0
48d4.17 lI._ L_J.S? N.OS M.81

!11R.44 -L_I. t? _l.li N.I3 114.00

4_I.41 20.43 1_0._8 I$._S I? .DO

INS.13 -L_, Ik2 IO.SO IS.4• lO?.IO

43OO.N _.II 173.li _.C_ 14.34

• .£3 VHP

DXF_N[NTIAL C¢RN[CT|_

T_E .5531 TRA -.?TIN) TC3 -.4870 IAU .SlSl

RG[ .1IN I_A -.Slid RC3 -.7Ill FAU .lOl_

FI_ £.OL'eS FRA -.Illl FC3-£.1301 IRP $737

.SlTI NA .1351 Be3 .Rill FSP -999

AI_RIVAL DATE JAN 4 19T1

137.31 ECC .1173t INC 3.5874 Vl _.T75

.08 RCA 107.48 APO 187.17 VE 35._58

£49.37 ZAC I_.SO ETC •It. DO CLP -89.83

NID-COUmM[ [X[CUTION ACCURACY

8GT lIOt.Ol_lE N?.7 SG3 314.1

lilT .?III_IIF .1101 RTF .B4D7

$_B 1414._ R_5 .1737 R13 .917R

SG1 1341.S SIR 447.7 THA 37.31

4.•l? DPA -4R.93 RAP Z06.53 ECC 1.5SOT

INJ TIN[ PO C3T TIN INJ I LAT INJ Z LONG

! I 44 1881.6 -_2.89 51.11

14 41 24 4_4S.0 10.19 E0_.£3

• L_) 43 1Ill.4 -13.98 _H).I_

18 I 21 3t)19.4 1T.•3 181.95
3 30 0 1383.1 -Z6.09 1_.38

17 1 16 3?9I.O I9.99 1M.40

ORBIT DETERNINATION ACCURACY
3T SI4,D M 159.3 33 750.6

CRT .S)I_• CR3 -.8747 CST -.DG4Z

LSA S_O.I M3A 138.0 SSA ZO.2

[L1 614.6 ELI 39.T ALF 14.5T

1979



JPL TM 33-99 EARTH--VENUS TRAJECTORIES EViL 5, 1970)

LAUHCH DATE OCT 4 1970

_ELIOCEHTRIC CONIC

RL 149.19 LAL .DO

RP 107.48 LAP 3.08

RC 83.9tl GL 19.95

PLAN_TOCENTRIC CONIC

C3 $$.330 VHL 5.773

LNCH AZMTH LNCH T|NE

IO.OO 0 15 11

90.00 13 39 18

100.00 1 39 18

100.00 14 $t $7

110.00 I 53 42

110.00 1S 59 2

FLIGHT TIM( 94.00 ARRIVAL DATE JAN I 1071

DISTANCE 276.795
LC,L 10.30 VL El.SIt GAL -11.$S AZL i8.14 HCA IZt.I8 8NA 137.08 ECC .21106 IN( 3.liSt Vl tt.771

LOP 139.08 YP Si.747 GAP .41 AZP 92.42 TAL 134.08 TAF 2.74 RCA 107.41 APO 110.70 VZ 35.151

GP -SD.8S ZAL 151.11 ZAP IS.II [TI SSS.S| ZAE ISI.7E IT[ 244.S8 ZAC 10.95 ETC 2SS.S3 CLP -94.0D

DLA §.IS RAL Ill.El RAiD 1§18.S V[L 11.451 PTH E.IS VHF 4.$40 DPA -49.}1 RAP Z03.53 ECC 1.9495

L-I TIN( INJ LAT INJ _ INJ RT ASC |NJ AZNTH INJ TIM( PO CST TIM INJ £ LAT INJ £ LONG

ZS17.49 -Z§.Si 81.11 88.£S 102.58 O 57 IS 1117.5 -13.59 $3.51

4807.12 18.89 t07.LbO 84.19 18.00 14 18 2§ 4207.1 1§.14 11_.i4

2R41.49 -21.84 41.35 17.90 105.88 2 II 44 1941.4 -24.19 $3.21

4553.$9 1t.48 111.01 84.17 tl.17 11 12 51 3955.4 18.18 110.71

tOll.S/ -30.23 22.tl I_.lS 104.78 3 27 11 1413.8 -27.19 14,$9

43S9.03 _.17 171.70 82.59 15.70 17 11 41 5759.0 10.95 114.53

DIFFERENTIAL CORRECTIONS

T_ .1471 TRA -.9_l TC$ -.5899 BAU .4115
RDE .1141 iRA -.tlSI RCS -.7ZSS FAU .0_57

FIX 8.0442 FRA -.7915 FCS-I.SI05 BIMP 4110

• 1977 IIA .1721 ICS .l_l.t F_P -t88

NID-CCURS( [XECUTIQ4 ACCURACY ORBIT DETERMINATION ACCURACY

8GT 12,41.i 8Gm iN.t 8GS $17.Z ST 888.$ 8R 189.8 18 711.S

RRT .1104 RRF .IIH RTF .8lilt CRT .9t81CRI -.9312 CIT -.Hi7

806 1551.4 RL_ .1880 RIG .1228 LSA lOST.i NSA 195.7 ISA 19.4

Ik_S 1470.Z 802 446.4 THA 35.87 EL1 712.4 EL2 27.i ALF 14.14

LAUNCH DAT2 OCT 4 1970 FLIGHT TIN[ 94.00 AIt•IVAL DATE JAN t 1971

DISTANCE 289.121

LOL lO.SI Vb 21.347 GAL -11.19 AZL 8§.89 HCA 191.90 _4A 136.80 ECC .21486 INC 4.11SI Vl L_.775
LOP 142.$5 VII _1.719 GAP .94 AZP _E.78 TAL ZS5.42 TAP 5.$2 RCA 107.41 APO I_.ZD V£ 35.254

GP -S9.SS ZAL 150.18 ZAP 97.15 ETI 550.08 ZNE 1_.31 ETE _0.$4 ZAC 59.30 ETC 295.07 CLP -90.95

1.9S RAL 217._1 RAID ISIMl.S _EL 12.436 pTH 2.29 VHP 4.421 DPA -49.75 RAP _D0.5£ ECC 1.5470

INJ LONG INJ RT AIC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

14.M 81.7l 101.30 O SZ t4 1157.1 -el.SZ Sl.lt

B,70 IS.SO t7.18 15 11 $8 4111.7 14.00 197.§2

44.00 89.48 102.40 2 12 30 IQ84.0 -2S.49 $5.71
1IS.S4 B4.1HD 64.04 16 £5 28 5115.0 15.04 178.49

_S.O0 18.51 105.50 S 24 _4 1444.7 -28.4£ 1@.ld

149.41 15.$5 I_._ 17 2_ 57 3725.1 17.8£ 11£.$5

N|D-COUlll£ IX[CUT|OR ACCURACY ORBIT DETERNINATION ACCURACY

IGT 1511.1 8G_ 104.3 SGS 307.0 ST 7i1.1M £15.2 IS 781.7

RRT .1_71 RRF .1141 RT_ .8821 CRT .1951 CRS -.ltlt CIT -.9721

1111.5 RI5 .1181R1S .9274 LSA 1124.8 HSA ISS.O SSA 10.4

Ill llO_.l IS2 442.4 THA SD.IO ELI 819.1 EL2 19.5 ALF 15.1t

HELIOCENTRIC CC_IC

RL 149.lS LAL .00

RP 107.49 LAP 5.10
RC 14.111GL L_D.SO

PLAI_TOCENTR|C CONIC

C5 $3.£75 VHL 5.711 DLA
LN_4 AZNTH LNCH TIN( b-I TIN[ INJ LAT

90.00 0 9 44 £557.tl -11.14

90.00 15 52 12 4714.14 17.14

100.OO I M II 1_4.O4 -t7.4t

100.00 15 10 15 4114.97 11.44

110.00 £ 50 17 1044.t9 -$0.15

110.OO 11 10 lit 45£S.M ll.15

DIFFENENTIAL C,_tJ_¢TIGN8

T_ .7111 TRA -.IMMI7 TCS -.llll BAU .4469

RDE .1004 iRA -.£971 RCS -.751_ FAll .09420

I_( 1.0475 Ir•A -.7011 FCS-t.4501 Blip 45e8

• 7771 MA ._071 BCS 1.0044 FIMP -955

LAUNCH DATE OCT 4 1970

_LIOCENTRIC CONIC

RL 141.65 LAL .00

RP 107.50 LAP S.17

RC 11.37l GL tt.ll

PLANETOCENTRIC CONIC

C3 SS.5|5 qq4L 5.775

LNCH AZMTH LNCH 7114[
iO.00 O S 44

90.00 14 7 SI

100.OO I 19 I

100.00 15 24 $4

110.00 t 41 SS

110.00 ll t5 SI

FLIGHT TINE it.DO ARRIVAL DATE JAN 10 1971

DISTANCE 289.415

LOt. 10.31 VL 28.509 GAL -11.05 AZL 15.§0 HCA 135.13 IMA 151.49 ECC .21571 IN( 4.500£ Vl £9.771

LOP 145.58 VP $1.111 GAP 1.57 AZP 93.19 TAL 292.$8 TAP 7.82 iCA 107.32 APO 115.11 V£ SS.ESl

GP -40.91 ZAL 148.80 ZAP 101.05 ET8 $46.71 ZAE 191.89 ETE 25t.95 ZAC 57.81 ETC 254.12 CLP-104.I9

DLA I.S3 RAL 210.45 RAD eSSI.S VEL 1_.498 PTH E,25 VHP 4.551 DPA -50.$0 NAP 197.19 ECC 1.$414

L-I T|N( |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

tlO1.55 -tI.SI 17.§1 91.51 11.82 O 47 5 2001.5 -25.01 59.22

47tl.ll Ii.OS 2Ot.OS H.51 li.SS 19 26 18 4125.0 12.73 1t4.93

iSII.IB -28.00 4i.ll 91.52 100.95 2 7 52 17_6.2 -26.20 SI.lS

4475.$9 17.t7 185.12 iS.iS 1§.2_ 11 $9 28 $879.6 13.79 171.01

1043.01 -$1.$0 27.70 90.43 104.05 S tl 17 1485.8 -29.25 19.21

4188.7_ _0.41 147.41 14.ll I_.0_ 17 35 25 _i88.7 ll_Sl 110.44

DIFFERENTIAL CORRECTION8

TO( .8958 TRA -.9115 TCS -.7942 BAU .4781

RD_ .t551 lIRA -.L_$ RC3 -.75_5 FAU .D8957

F_ t.OtSl F•A -.1145 FC3-£.5217 BliP 5054

BO( .9941 lirA .9997 BCS 1.0731 FSP -151

NID-COq_SE EXECUTION ACCURACY ORBIT DETEI_glNATION ACCURACY

8ST 1547.Z _ 901.5 SiS _14.4 ST 902.4 M 24R.I II 791.1

RRT .8577 RRF .9504 RTF .8951 CRT .I97D CRI -.9794 CIT -.9715

SGB 1795._ R_5 .L_79 •15 .9314 LSA 1217.4 N_A 130.1 IlA 17.S

IGt 1758.2 8_ 440.7 THA 28.11 ELI 994.4 EL2 11.0 ALF 15.02

LAUNCH DATE OCT 4 1970 FLIGHT TIN( 100.00

H(LIOCENTRIC C_NIC

RL 149.95 LAL .00

• P 107.51 LAP 5.24
R( 90.141 GL 24.04

PLAMETOCLrNTN I C CONIC

C$ SS. $14 Vt4L 5.781

LN(H AZMTH LNCH TIN[

90.00 1_3 SI S7

90.00 14 _4 49

100.OO I R3 S

100.00 15 41 II

110.00 t 4• I_

110.00 11 51 51

ARRIVAL DATE JAN 1£ 1971

DIITANC[ L_5.17l

L_ 10.SI VL _8.£_ GAL -lO._D AZL 89.15 HCA IS1.37 SMA 1_S.11 ECC .212_0 INC 4.8741 Vl L_B.775

LOP 149.19 VP _.lS4 GAP 1.79 AZP iS.l§ TAL _31.17 TAP 10.24 RCA 107.21 APO 115.11 V2 _5._47
GP -48.37 ZAL 141.BE ZAP 104.07 [TI 345._5 ZAE 129._9 ETE _SS.79 ZAC 5i._O ETC 254.17 CLP-I09.20

DI_TIAL CI_CTi_

TD_ .11180 T_A -.1_17 TCS -.l?O_ BAU .$074

RDE .!14t iRA -.IlM_I•C5 -.1_41 FAU .08555

F_E 1.1_71 FIIA -.SlM FCS-2,1179 Blip 5415

BO_ 1.0191MA .9145 BC5 1.1925 FIP -887

DLA 9.1S •AL 219.73 lAD ISM.5 V_L 1£.445 pTH £.£5 VHP 4.871 DPA -SD._ lAP 199.58 ECC 1.5915

L-I TIN[ INJ LAT INJ lONG INJ RT A$C ZNJ AZNTH INJ TIN( PO CST TIN INJ 2 bAT INJ • LONG

115£.07 -_7._S 71.11 95.18 98.09 t4 $7 9 _q)St.l -25.15 11.75

_75.5_ 14.74 190.15 87.75 IS.55 15 42 45 4075.5 11.51 111.15

£574.M -_8.57 50.44 95.45 gg._D _ _ Si 1774.1 -_7.00 41.90

44£0.54 1S.97 1B0.41 07.11 14.59 II 55 7 38_8.1 1£.39 17_.45

1115.94 -51.15 50.81 9_._ 101.29 S 17 48 ISII.D -50.1£ !1.11

4149.4£ 19.21 1IS.D7 85.41 11.17 17 49 20 3Q49.4 15.22 1SI.IS

NID-C(_IRII[ [X[CUTICN ACCURACY ORBIT DETI_I41NATION ACCURACY

I_T 1100.4 _ SO0.1 _5 27i.I IT 1014.7 M t71.1 $1 800.1

IBET .MSS _ .1_$1 RT_ ._0_ CRT ._H_D CRS -.9917 CJT -.17iS

SIB 19£5.S R_J .211_ R13 .iSSI LSA 152£.3 i48A 1t8.S llA 11.1

801 lt72.1 _ 4311.0 THA 25.51 EL1 1051.8 EL2 25.5 ALF 14.80

1960



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970 P

LAUMCN •AT• OCT 4 1970 FLIGHT TIIE 1•5.00

NELIOC•NTRIC CONIC DISTANCE 501,•1t

RL 149.85 LAL .00 LOt. 1•.56 VL t•.Ztl GAL -10.74 AZL Ikl.70 NCA 141.•• $14A

liP lOT.IS LAP 5.E8 LOP 1St.•• VP $•.•1T GAP t.l• AZP N.IO TAL t50.98 TAP

RC D•.DIT GL I_.10 GP -45.•5 ZAL 144.•4 ZAP 10•.67 [T| $58.8t ZN[ 1ill.T0 [TE
PLAlETOC•NTR 1C CON|C

C$ 55.D91 VttL 5.11L_ DLA 11.5E RAL L_1.1• RAD •588.5 VEL IE.4•0 PTH E.tS VNP

LNCH AZNTH LNCH TIM L-I TIlE INJ I.AT INJ LONG INJ RT A8C INJ AZNTH INJ TIlE

M.O0 13 44 H ETIO.IT -IT.7• 75.51 N.15 88.04 24 30 •

DO.O0 14 44 sm 4EM_.•8 15.85 18.0_ N.L_ Q4.T4 1• 1 15

100.(30 I 18 5 24L_.84 -811.10 54.45 •$.1)4 07.15 1 N $4

100.00 15 $8 $1 4578.08 14.49 177.48 •e.87 03.$8 17 1£ SO

110.00 • $7 11 t174.4S -5t.80 N.45 9S,L_ 100.15 5 11 45

110.00 18 $4 15 4Z0G.S7 17.79 1•_.5T IMI.84 00.51 1• S E

DIFFIE]H[NTIAL COIUECTIM NIO-COURliI[ EXECUTION ACCURACY

TO( 1.1411 TEA -.91q_ TC3 -.IM09 BAU .5515 $GT 1848.4 _ •81.7 885 L_O.4
RO( .SON RRA -.1418 IK_ -.IH_8 FAU .07818 lINT .0455 IMF .Iq;lk$ RTF ._44

FOE 1.8T04 FRA -.18_ FCI-l.IM50 Blip 57•0 88 I|D48.0 R_ .Lr535 R13 .8340

BOE 1.1839 _ .IMU_ K3 1.1T18 FSP -TI• $G1 IK)O1.5 8G_ 454.8 1HA •5.1•

LAUNCH DATE OCT 4 1870

HEL IOCENTMIC CONIC

ARRIVAL 9ATE JAN 14 1M71

155.80 [CC .t1155 INC 5.50•5 Vl _9.775

1•.59 RCA 107.•7 APO 114.55 V2 $5.243

E51.08 ZAC 54.49 [TC E55.70 CLP-115.49

4.845 DPA -51.•8 RAP 1•E.94 ECC 1.5578

leo CIT TIN INJ 2 LAT INJ 2 LONG

• 110.4 -2•.5D ¢14.83

40J_.T J.Tt 188.10

1819.• -•T.81 45.89

3778.0 10.82 tT0.D1

1574.5 -51.04 •S.87

_lOG.G 15.T0 155.84

CR81T D[TEMNINATION ACCURACY

ST 1188.8 Im 306.• iS MlT.l

CRT .99SO CRS -.0953 CMT -.8e14

L3A 1448.0 MIA 519.• DDA 14.£

EL1 I•OILO ELM 35.1 ALF 14.67

FLIGHT TINE 104.00 ARRIVAL DATE JAN tR 1971

DISTANCE 1011.115

NL 148.D5 LAL .00 LOt. 10.30 VL 1_.171 GAL -10.57 AZL

RP 107.54 LAP 5.33 LOP 155.33 VP 34.577 GAP P.57 AZP

RC 99.187 64. 88.38 GP -45.73 ZAL 14•.48_ ZAP 1011.85 LrT3
PLAIETOCI_WIM I C _MIIC

C5 34.537 VHL 5.877 DLA 15.40 RAL EtJLTI RAID 0_.4

LNCH AZNTH I.NCH TIM L-I TIM INJ LAT

!10.00 _J 55 Lr7 •778.75 -R8.11
90.00 15 • 43 4_k$ . 81 11.10

100.00 1 T 44 8483.1_ -•9.58
100.00 18 81 3 4_J.IT llP.RO

110.00 • 31 44 !111.01 -33.40

110.00 tY 13 88 41|H|.55 18.18
O I FFEIIINT I AL C4MIMECT I(MIB

11X 1.1013 TEA -.lmT_ TC3-1.0078 BAU .5E_4

• 331_ I_A -.1114 RC3 -.84140 FAU .07047

FI_ 1.90_ FRA -.51•4 FCI--I.TE_4 BOP 8355

DOE 1.3451 BRA 1.00131 !1C5 1.•181 FOP -71_

84.•1 I¢CA 144.83 SMA 135.4• [CC .£1051 INC 5.7809 Vl E1D.T75

IM.74 TAL •SO.05 TAP 14.88 RCA 106.81 APO 1•3.83 V8 31.E58

555.R4 ZA[ 1•4.04 [TE L_8.71 ZAC 58.88 [TC 853.18 CLP-11T.57

1•.48a PTH •.£3 VHP 5.058 DPA -5•.DTRAP 190.45 ECC 1.5133

SNJ LJONG INJ RT AI_ INJ AZMTH INJ Tl41e -PO COT TIN INJ 8 LAT INJ 8 LONG
M- em N.N 33.$8 24 tl dtJ 1178.8 -•7.51 71.70

188.57 91.•1 JI.M 11 !1 41 _NL_.8 7.80 185.74

58.10 SO.87 IM,39 I 48 13 1801.8 -18.58 t0.53

174.L_T SO.3_ 1_.75 17 33 T 3_.0 8.04 187.48

58.75 SO.31 37.75 3 8 55 1331.0 -51.87 L_.81

159.87 •1.81 59.47 18 11 5• 5SIHL3 1•.01 153.85

N|_ I_I[CUTIGN ACCURACY OMIIIT DI_I_IMINATION ACCURACY

I_T •O0_.O IMIII 874.1 8G3 34•.4 ST 11104.1 M 533.8 811 814.1

MT .1143• RMIr .841• RTI r .8143 CRT .MR07 CM8 -.MMT8 COT -.IN158

• 185.4 _ .1_•4 R13 .8370 LIA 1599.8 145A 1•8.7 88A 15.8

841 •140.7 _ 4_Ht.7 THA •1.14 EL1 1343.8 EL8 45.1 ALF 15.84

LAUNCH DATE OCT 4 1970

N_LIOCENTRIC CONIC

RL 148.•S LAL .00

RP lO?.SD LAP 5.58

lC l?.481 GL SO.N

PLAIETOCENTMIC CONIC

C5 55.557 VHL 5.945

LNCH AZNTH LNCH TIlE

9O.OO 25 85 45
90.00 15 38 51

1DO.D0 • 57 19

100.00 IJ 45 42

110.00 • 14 40

FLIGHT TIN• 101.09 ARRIVAL DATE JAN 18 f571

DISTANCE 514.890

LOt. 10.3D VL M8.181 GAL -10.40 AZL IL$.l_ NCA 148.06 IM4A

LOP 158.5D VP _.5_4 GAP •.IM AZP •S.41 TAL t•t).05 TAP

GP -47.76 ZAL 140.13 ZAP 110.55 [T• 555.IH_ ZA[ 1•1.•7 [TE

155.05 ECC .•0•55 INC •.$8@8 Vl 8D.TTS

17.11 RCA 1M.T5 A_ 183.5• VE 55.858

8£8.05 ZAC 50.54 ETC E58.SD CLP-1•1.48

110.00 17 31 O 4107.57 14.55

DIFFERENTIAL CORRECTION8

TO• 1.4985 _RA-t.O04_ TCI-I.0_K)O BAU .Digit
RO_ .5D54 RItA -.0818

FOE 1.8530 FRA -._270

BIDE 1.531141 BRA 1.0107

LAUNCH DATE OCT 4 187D

NgLIOCENTRIC CONIC

RL 148.85 LAL .00

RP 107.58 LAP 5.58

RC IH).787 GL 35.85
PLANETO(GHTR I C CONIC

C5 57.187 _ •.015

INCH AZNTH INCH TIM

90.00 E3 e 48
_.00 II 4 T

1130.00 O 44 SO
1(30.00 17 14 58

110.00 2 15 48

IIO.O0 18 0 T

DLA 15.50 RkL !14.SO RND 1310.4 VEL 15.SIT PTH E.•T VI4p

L-| TIlE INJ LAT INJ LONG INJ 5T A|C INJ AZNTH INJ TIM

tlNlO.4O *10.51 SO._4 101.55 90.60 14 11 E5

dl4N.IN_ 9.47 1•t.70 15.11 15.19 11 47 48

ll?O.14 -11.85 14.SO I01.51 il.Tl I 40 I0

41111.85 10.15 170.70 51.89 11.97 17 58 45

EI_)T.M -53.18 43.81 101,_1 94.74 5 • 50
15•.83 SO.IS 58.04 18 45 28

MID-COURSE EXECUTION ACCURACY

14;T 1153.5 VII 851.7 11G3 I_•.0
RC5 -.D488 FAU .0_3_• RRT .83_5ililF .8418 RTF .91•8

FC3-1.$418 ILSIII 8781 IGII •313.O m .•S4O R15 .9579

8C5 1.l_4l F_MP -TP.4 _GI _75.0VA_ 44_.1 THA ll.O_

FLIGHT TIME 108.00

DIITAN(2E_0.437

10.38 VL _8.004 GAL -10.•1 AZI. 8_.94 HCA

LOP 181.83 VP _8.41_1 GAP 5.L_ A_P SO.Lq) TAL
GP -SO.IO ZAL 137.51 ZAP 111.74 LrT3 557.Mai ZA[

DLA 17.88RAL 1_8.04 MAD 8550.4

L-I TIM INJ LAT INJ I.CNG

L_GO.O• -18.17 85.5•

4.418.01 7.05 1•,1.18

2885.88 -29.84 71.81

4110.51 8.51 101.17

_TI.II -34.17 SO.If

4048.85 II.13 155.70
Ol FFERF_T IAL CCII(CT l ON_

TO( l.llll TIIA-I.O070 TCI-t.OG55 BAU .•0_8

RD[ .381rl IMIA -.00_0 RC3 -.5883 FAU .05573

FDI[ 1.7DG5 FRA -.1514 FCI-I.L_t_J 80P 7148

BOlE 1.7D77 INtA 1.0070 BC5 1.I•15 FSP -051

5.519 DPA -54.31 RAP IIT.TI [CC 1.5051

leo C•T TIN INJ 2 LAT INJ 2 LONG

1_0.4 -27.i5 77.59

_8H.8 5.lO 181.D4

I•TO.I -El.El 51.15

3661.8 7.00 1tl.4.01

1•87.9 -SE.D7 _1.82

5507.4 10.10 150.41

CIIIIT DETFJ_IINATION ACCURACY

ST 148R.0 M 558.5 85 819.Z

CRT .8875 CRS -.D995 CST -.985?

LSA 1711.8 145A 127.5 SSA 11.6

EL1 1506.8 ELI 54.5 ALF 15.57

ARRIVAL DATE JAN ZO 1971

151.•8 SNA 134.88 ECC ._1D859 INC 7.0569 Vl 89.775

• •7.99 TAP 19.28 RCA 10D.54 APO lOt. TO VZ 55.886
118.35 ETE 124.74 ZAC 48.1• ETC 251.85 CLP-125.26

VF.L 15.580 PTH E.•8 VHp 5.85 DPA -55.91 RAP 184.72 ECC 1.8110

INJ RT A_C INJ AZNTH INJ TIM PO C3T TIM INJ t LAT INJ 8 LONG

I01.I_ 84.85 •3 58 E E310.1 -28.85 14.81

• 1.99 11.50 IT IT 40 5819.0 5.51 177.57

1011.37 88.07 1 •8 54 1013.8 -29.75 _5.01

9_.89 61.24 18 _4 47 5590.5 4.62 160.05

101.41 91.05 Z 55 26 1778.2 -55.85 40.95

M.85 57.84 19 7 56 544D.9 7.9Z 147.28

NID-COIAII_ EXECUTION ACCURACY ORBIT DET[RNINATION ACCURACY

_T Lm_OI.O5GR 8_0.3 SG5 EO0.4 ST 1647.4 SR 574.t S8 824.1

I_T .I_I_81_F .8_INI RTF .•••O CRT .9851 CRS -.9995 COT -.9874

_145.•111_ ._55 R15 .85D5 L3A 1875.t NSA 18D.2 SIA 9.9

SG1 E40•.8 SI;E 445.7 THA 16.96 EL1 1688.0 EL2 66.8 ALF lZ.61

lg81



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUN(N DATE OCT 4 1970

H[LIOC[NTRI C CONIC

RL 149.99 LAL .DO

ItP 107.9D LAP 3.:59

RC lOl.OS3 GL 37.11

PLAN[TOCIrNTR I C COMIC

C$ $9.S$S VHL 1.898

LNCH AZI4TH LNCH TIN(

IO.DO IE 49 31

90.00 11 4l SO

100.00 O ZT £0

100.00 17 50 38

110.00 l 4 I_

1SO.O0 11 50 I

FLIGHT T|I4E 110.00

DISTANCE 3tt.551

LOL 10.36 VL E$.015 GAL -10.08 AZL 81.10 HCA 154.50 SNA

LOP 145.07 VP $R.443 GAP 3.13 AZP 97.14 TAL EE$.$R TAP

GP -92.8R ZAL 134.11 ZAP 112.3l IT| 3Z3.09 ZA[ 115.22 [T[

ARRIVAL DATE JAN 22 1971

134.20 ECC .2076R INC 7.9044 Vl £9.775

21.3R RC4 1Dt.33 &PO 111.D7 V£ 31.£1l

222.92 ZAC 45.47 [TC 2SO.R1 CLP-1£9.01

DLA 20.58 RAL Ill.DR RAD ISU%S V[L 12.18| PTH 2.$0 VHP

L-1 TIN[ |NJ LAT INJ _ |NJ IT A$C INJ AZNTH |NJ Tll4E
3015.t9 -£7.38 10£.1_ IIO.14 R£.4I £5 39 57

4515.17 4.07 171.97 100.71 11.95 17 54 55

2779.77 -ll.ll 80.55 111.11 IS.GO 1 13 40

4104.52 5.74 111.97 99.?9 t0.11 19 S9 $

2471.1_) -54.05 57.ll 111,10 ll.SR I 49 58

5982.16 9.85 150.10 97.19 57.10 19 31 29

DIFFERENTIAL CCtRECTZON8 MID-COURSE [_CUT|CN ACCURACY

TO( 1.1t10 TRA -.1t41 TC3-1.0543 BAU .IZ59 I&T Z451.5 8QI 711.0 885 171.1

ROE .419Q RRA .0441 RC5 -.5594 FAU .04857 RRT .a010 I .9511 RT1F .9180

FOE 1.78GO IrRA -.0551 FCR-I.OSDt BIP 7842 1Gll t975.8 RI3 .1740 815 .9599

DO( 1.0451 I_A .9941 BC5 1.11_5 FRP -595 891 1553.7 _ 451.5 THA 14.79

IrLIGHT TIN[ 111.00LAUNCH DATE OCT 4 19TD

i_LIOCENTR1C C_41C DIITANC[ 531o1141

RL 149.95 LAb .00 LOL 10.54 VL 17.95l GAL -9.81 AZL 91.01 HCA 157.71 M4A

RP 107.95 LAP 5.59 LOP 1141.51 VP 58._HI4 GAP 5.1NI AZP 941.51 TAL L_S.75 TAP

6.054 DPA -97.74 RAP SiO.9l [CC I.ISD!

PO CST TIN INJ R LAT INJ 2 LONG

84R5.7 -II./4 14.04

5725.2 .19 17Z.55

1179.8 -19.D4 71.43

5504.3 1.78 IS5.4_

IRTI.2 -34.15 48.57

5592.7 9.45 145.79

ORBIT DET_tl41NATION ACCURACY

57 1845.7 M 31£.l II 1£5.0

CRT .97R1 CR$ -.ltTl C$T -.9991

LIA 2051.l NRA 150.7 IIA 1.4

ELI 11_5.4 ELI 71.1 ALF 11.49

RC 104.5517 GL 40.10

PLAN[TOC[NlrR I C CONIC

c3 45.ETR VHIL 1.579

LNCH AZNTH L.NCH TIN(

90.00 L_ Ie 57

90.00 17 55 SO

IOQ.O0 O 5 5
100.00 11 _ _0

110.00 1 49 1

110.00 19 9 51

DIFFERENTIAL CCIItCTIOI_

TO( 2.5510 TllA -.9574

.4R55 RRA .141S

FD[ 1.4951 FRA .01_9

BDE £.5131 MA .9101

TC5-1.0014 IAU .4575

RC5 -.4597 FAU .04DI5

FC5 -.51£7 91MI 8050

9C5 I.|OlR FRP -511

ARRIVAL DATE JAN 84 1971

155.77 ECC .10188 IN( 6.8785 Vl 19.775
LHJ.45 RCA 10Q.10 APO 111.45 V£ 55.£11

P_elD.98 ZAC 41.29 ETC 249.ll CLP-15£.llGP -59.01 ZAL 1_D.47 ZAP 111.34 _rs 318.0t ZAE 111.79 ETE

DLA L_.I_ PAL 131.95 RAD 9111,9 VEL 1Z.851 PTH Z.54 W_P 8.51_ OPA -58.77 RAP 171.14 £CC 1.71££

L-! TIME INJ LAT INJ _ INJ RT AIC INJ A_I4TH INJ TINE PO CIT TIN INJ I LAT INJ £ LONG

$t55.05 -R5.51 114.44 115.99 78.89 £5 15 10 L_155.O -£1.18 101.11

4103.48 .15 171.17 108.18 81.8t 18 45 54 3405.5 -5.84 1IS.S4
lltl.ll -17.85 91.84 118.55 78.11 O 51 15 L_30.0 -R1.98 tl. TO

4901.75 £.£1 154,19 101.04 10.18 19 45 t 5401.7 -1.77 148.t8

2518.58 -55.11 17.14 117.70 81.01 Z 51 2Q 1991.1 -54.01 18.11

MI.I9 1.17 148.00 10_.10 58.43 20 11 5R 5505.9 1.51 158.71

NID-COIAIIM[ EXECUTION ACCURACY ORBIT O[T[RNINATION ACCWACY

8GT 1101.1 _ 7113.5 8G5 155.1 1T 1089.5 lit 573.4 II 811.1

RRT .7590 I .till IrrF .950_ CRT .HI5 ¢RS -.tHI57 CIT -.IH104

1700.8 _ .1111 815 .9415 LSA ££55.7 14_A 155.7 _A 7.0

8_1 £_1._ 16£ 480.4 THA 1£.11 ELI £101.0 EL£ I0.£ ALF 9.94

LAUNCH DATE OCT 4 1970

HELIOCENTRIC CONIC

IL 149.15 LAL .DO

RP lOT.iS LAP 5.54

IC 108.184 GL 44.87

PLAN(TOCENTRIC CONIC

C_ 49.889 _4L 7.011

LNCH AZNTH LNCH TIN(

90.00 !1 23 3¢1
90.00 11 54 R7

100.00 £5 I1 58

100.00 li 41 I

110.00 1 17 11
110.00 19 55 17

FLIGHT TIN( 114.00 ARRIVAL DATE JAN 2l 1871

DISTANCE 558.704

LOL 10.58 VL 2?.lid GAL -9.61 AZL 7R.81 HCA 150.22 8MA 155.55 [CC .ROSil IN(10.5115 VI 21.775

LOP 171.58 VP 58.544 GAP 4.17 AZP 1t.85 TAL 214.55 TAP 25.44 RCA 1OR.IT APO 110.10 VI 55.202

GP -§1,79 ZAL 128.35 ZAP $11.85 ET3 _1_.58 ZA[ 107.88 ETE 215.58 ZAC 55.55 ETC 247.7R CLP-137.IO

OLA 27.04 RAL 234.11 R/I_ I|11.1 V(L 15.085 PTH 2.58 VHP 7.524 DPA -81.85 RAP 188.82 ECC 1.111£

L-| T|N( INJ LAT INJ LONG |NJ RT A8C INJ AZNTH INJ 7114[ leo CIT TIN INJ 2 LAT 1NJ 2 LONG

3517.85 -_0.0_ 152.01 110.75 89,81 It I1 15 £917.£ -28.89 124.50

4004.SR -I,15 181.04 114.43 81.52 _0 1 1£ 5404.l -t.ll 154.£7

5145.18 -£5,78 iOS.ll 111.1l 71.55 24 12 1 2543.2 -28.11 17.17

5855.82 -2.10 141.09 11t.14 10.13 _ 41 tO 5155.8 -8.74 !41.52

2758.15 -30.83 78.94 11_1.00 74.44 I 15 8 £111._ -51.85 7O.ll

58t5.49 5.46 141.14 108.85 51,87 10 57 30 5115.5 -1.05 154.15
DIFFERENTIAL CORRECTIN

l.St31 TRA -.8878 TC5 -.8011 BAU .8508

ROE .5191 RRA .t545 RC5 -.5805 FAU .05£85

FDE 1.$1£_ FRA .0919 FC5 -.5788 _ 8444

DO( _.1503 MA .9£59 BC5 .9707 FSP -448

LAUNCH DATE OCT 4 1970

H_LIOC[NTRIC CG_IC

RL 141.15 LAL .00 L_. 10.58 VL 17.859 GAL
RP 107.11 LAP 5.54 L(_s 174.81 VP _1_.L_5 GAP
_C 101.101 ft. 49.59

PLAN[TOCI[NTRIC CONIC

C5 |9.411 VHL T.71|

LNCH AZMTH LNCH TIN(

77.57 11 45 II

101.15 21 $ 1

77.37 II 45

10_.13 ££ 5 1

110.00 O _£ I

110.00 _0 $9 £7

DIFI_RENT|AL

NID-COURI_ EXECUTION ACCURACY _981T DETI£RNINATICN ACCURACY

5AT 1751,9 IK,R 1141.5 _G$ 151.8 ST 2517.5 M 5R5.5 18 117.7

RRT .1701 RNF .8|74 RTI r .81_0 CRT .9481 CR8 -.9105 CIT -.llt£

I £815,7 _ .J_147 R15 .9440 L$A £475.£ N�A 15T.I IIA 5.1

$81 8T88.5 $II 470.1 THA 9.14 ELI 1558.0 ELI 101.5 ALF 7.80

FLIGHT TIN[ lll. O0 ARRIVAL DATE JAN !1 1871

DISTANCE 544.711

-9.51 AZL 77,85 HCA 1t4.10 1MA 152.89 ECC .10517 INC!£.5458

4.$8 AZP 101.88 TAL £_5._8 TAP £7.58 RCA 105.8£ AFrO lto.l_
64I -14.££ ZAL 111.81 ZAP 110.15 ETI 305.48 ZAE I05.SS ETE 115.08 ZAC 34.04 ETC 844.75

TD[ 5.4t47
ROE .IROI

1. 50117

5.4750

DLA _Q.79 RAL L_8.85 RAil) 8581.1 VEL 13.446 PTH 2.48 _ 8.374 DPA -83.87 RAP 119.51

L-I TIN( |NJ i.AT |NJ LONG |NJ RT ARC :NJ AZMTH |NJ T[NE PO C$T TIN |NJ t LAT

4151.44 -15.£1 174.14 1£5.51 81.10 19 51 tO 5551.4 -18.95

_495.18 -15.17 1L_1.51 lt$._O 81.18 £5 5 4 2885.R -18.88

4151.44 -15,28 174.14 $£S.51 81.11 19 51 _0 5551.4 -18.95

3495.18 -13,17 111.51 1£S._0 61.94 15 5 4 £885.1 -18.91

_971J.74 -15,88 R5.85 131.1HI (Hl.l_ I 41 42 1575.7 -28.79
_i18.81 -1,50 134.85 118.04 55.84 £2 D 56 S008.1 -5.77

Vl 211.775

V£ 5_.185

CLP-14_.SR

_¢TION8 MID-COURli[ EXECUTION ACCURACY

TllA -.7815 TC3 -.748D 9AU o8_8 8_T £897,9 ll_ 5_k1.1 883 109.1

lIRA .5209 RC_ -.£451 FAU .DRS18 RflT .45_0 _ .8740 RTF .9448

FRA .1414 FC5 -.3_15 88P 689l _AB L_147.1 R_ .1818 R13 .9465

MA .151| BC5 .7157 FSP -374 I91 2107.4 I91 411.9 THA 4.70

[CC 1.1789
INJ I LONG

117.18

111.18

187.18
118.58

IS,15

118.40

CIqBIT D[TERNINATION ACCURACY

5T £585.£ SR _05.1 SS 91_.0

CRT .8£07 CR! -,RRS5 CST -.9959

LSA Z711.9 145A 141.9 ISA 4.3

ELI 2588.9 [L_ 114.8 ALF 3.79

1982



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 4 1970 FLIGHT TIM( JZS.OO ARRIVAL DATE FEB ? IO?S

N(LIOCENTIIIC CONIC

RL lAD.IS LAL .00

RP IDT.84 LAP 3.OD

RC IDO.tTI GL -iT.tl

PLAN(TOCENTII|C CONIC

¢IIIIT.(MiaD VttL 36.300

LI4Ci4 AZMTH LNCH TIN[

L_.OT S IN) 14

197.93 11 O 58

tt.Oy Stt II

157.99 IS 0 58

It.O? ! L_ 14

157.93 IQ 0 _M_

DISTANCE $TT.?U

LOL 10.$i VL 8T.531 GAL -D.89 AZL 108.51 HCA 183.15 $NA 150.4_ (CC .ElOtO INCTa. SlO8 Vl L_.TT5

LOP 190.99 VP 38.ORE GAP 1.8E AZP 11.S0 TAL Zl8.OI TAP 41.t$ RCA 103.£0 APO 198.1E V2 35.141
GP 5E.18 ZAL 0S.89 ZAP iS.tO iTS ITO.Ot ZA( IT.It iT[ tit.t3 ZAC let.77 [TC ZOD.83 CLP IO.SO

DLA -TO.QaJ RAL 873.$9 RAID IS73.1 VEL 37.135 PTH 5.14 VHP 47.049 DPA ?S.£T RAP 12R.?$

L-| TIME INJ LAT |NJ LONG |NJ RT AeC |NJ AZNTH INJ TINt PO CIT T|N ]NJ 2 LAT

t450.•4 -l.ll Ti.?Z Ill.T7 1•O.88 • i0 7 1890.8 •.44

14JI._D -1.10 t07.83 105.711 IIO.M 1• It S 15.t D.44

8450.84 -1.11 T8,78 185.77 160.Q8 • 10 T 1890.8 D.44

_5.tO -l.10 987._ U_.?II ll_.ll 1• It S 15.t •.44
t4S0.84 -1.11 Y•.Tt 183.77 Ito.ot 3 l0 T Isle.8 4.44

(4iS.tO -1.10 t•T.L3 18_.711 I_D.aMJ 111 It S 13.t 8.44

OlFFI[RI[NTIAL CatI_CTIGN8 NID-COtNtU F._CUTION ACCURACY

TO( 5.00419 TeA .tTTJ TC3 -.0483 BALI 5.3831 8iT 11_J7.9 I_t L_719.S 3_ 48.t
RO-lt.40le 8mA t.lSl• RC3 .lOS5 FAU-.IIDStL5 RRT -.i1440 _ .IDOl IITF -.ISIS

FDE-t.7847 FRA .4101 FC3 .N W 8L_0 N 8_J|t.? B --N R43 .IHM3

B0(t5.7800 eRA t.ll011 K5 .8017 FeP -14• 8G1 _ii1.• 8_t S_.4 THA 111.73

ECCEE.08S4
INJ t

70.48

289.e0
T•.48

£11S.O0
TQ.48

888.10

OlteIT DEllUmINATION ACCURACY
ST I150.t 811 IlN_.O 88 I778.0

CRT -.91108 CRE-t.O0@OCIIT .i1785

LSA 1_I4.11NeA ITD.t I_A t.t

ELl tI85.I EL_ I_l,ll ALJr 114.80

LAUNCH OATE OCT 4 ill?O FLIGHT TIN[ 1811.00 ARRIVAL DATE FI_ 8 1871

H£LIOC(NTIIlC C_NIC 91•TANC[ _ll_.m

RL 148.•S LAL .00 I_L tO.II VL I_._111 GIL -It.tl _ ltT.N HCA 184.811 INaA

RP lOT.IT LAP 5.00 LOP IN.It VP 37.1_9 GAP 11.113 A_P _.lS TAIL. tIS,IIS TAP

RC 1_t.851 64. -41.69 AP _.01 ZN. 100.48 ZAP 99.ot [T3 1S£.7S ZN[ 81.79 ET[
PLANETOC(NT1R IC C_NIC

C3 _eO.8_ WL 18._ 0L_ -Ot.O0 RAL 917.98 RID 3SlT.O VEL tI.DlO PTH 3.93 V_P

LNCH AZN134 L_CH TINE L-! TINE INJ LAT INJ L_NG INJ IT AIC INJ AZNTH
8.18 I IT 84 19M_.H 4.83 04.99 1L5.1_ ITT.Yl

171.8_ It 44 _J NT_.O0 4.39 958.t4 lt_._ I_,TI
8.18 I 17 14 89H_.1_ 4.SS 84.919 ILI.00 1_T.78

17t.St it 44 55 Se_J.O0 4.39 958.£4 1_J,71_ lTd.?If

8.18 I 17 34 f_M_.l_ 4.IS 84.1_ 18.00 I_T.711

171.8t It 44 il4 NT_.O0 4.IS tS8._4 888._ lTt.711
DIFYlEIHENTIA_ CCeJ_CTION8

TD(-I.OOL_ T_A .OHO

Im(-8.dO74RNA -._04t

_DE-|.TeSll FRA -.1439

DOE e.eelll iRA .J048

NI_ _CUTION ACCURACY

TC3 -.0149 BAU .S98_ 8iT Sit.3 8aNt _.l 8G9 S$.3

NC3 .ll_ FAU-.O04_ liT ._FT NNF .tO_ Rll r .75111

FC3 .Otlt BlIP 1_47 8CAJ 34M.I _ -.ll_J_ III3 .Hit

K5 .1143 FSP -I?O 861 34011.1 M 4L5.11 THA IM.Ot

1_0._ (CC .20404 INC37.93511 VI L_8.773

40.84 RCA 105.511 Alto IST.0_ Vt 5S.I_O

L_JO.44 ZAC 198.31 ETC tSS.l_l CLP I_A.•7

tS.C_7 DPA _.81 RAP LV53.41 ECC I.DaOl

INJ TIME PO CeT TIN INJ t LAT INJ t LONG

I 37 _J 1/111.ii It.ill 84._HI

14 I_ _ 3973.0 it.41 £37.84
I 9? IM I_O_.ll 1t.411 84._

14 I_t8 3tT_J.O 19.411 IIT.M

I S_ 94 lTl_.ll 19.48 84.311

14 H_ Stl_J.O It.41 tiT.84

CI_IT DETtNNINATION ACCURACY

37 $44.t 811 IM44.1 88 llllY.O

CRT .IIMS CRII -.IHN_ CST -.llT_m

LSA L544.8 N_ 184.1 I_lA 1.1

EL1 L_Dt.S [1_ lSl.ll ALF 70.85

LAUNCH DATE OCT 4 ID70 FLIGHT TIME 130.00 ARRIVAL DATE FED 11 1971

HELIOCENTRIC CQNIC

RL 148.•$ LAL ,00

RP 107.85 LAP 8.81

RC IR4.T8• GL -IS.13

PLAN[TOCENTR|C CQN|C

C3 159.S87 VHL 11.814

LNCH AZNTH LNCH TIME

tI.DD E5 SS $8
1_6.51 11 S 97

13.88 t3 IS 511

IH.31 11 S 2T

13.89 t5 S3 $8
1_J.51 II 3 t7

DISTANCE $37.71•

LOL 10.3• VL 87.403 GAL -7.90 AZL |It.40 NCA 1•7.09 8NA IL_I.T• ECC .£04_• INCt£.40£8 Vl L'It.TTI

LOP 1117.44 VP 3T.JO_ GAP t.7T AZP IT.TO TA_ tI4.tl TAP 41._4 RCA lO_.tI APO 1311.84 ¥t IS.liD

GP 74.85 ZAL 10i.08 ZAP lOS.It [T8 M.31 ZAE 84.OS tTE 1_.38 ZAC 100.70 tTC I_I.IH_ CLP lTO.4O

DLA -77.90 RAL 19S.lt ll/tO •370.9 V_L ll.lSt PTH t.84 VHP 1§.8110 DPA 3I.OT RAP _4•.87 tCC 3.Lt_4J8

L-I TIME INJ LAT INJ L_NG INJ RT ASC INJ AZNTH INJ TIN[ PO CIT TIN INJ t LAT INJ t L_aG

teaS.iT 13.M 80.St IC_.IS 137.08 t4 33 t4 1845.1 tl.4S _.10

5741.8t 13.65 IS3.0• lot,IT 1•7.t_ It 41 3 5141.9 tl.4S £97.17

Et4l.l? 15.M •0.3t l_.lS 1t7.1_ I_l 53 _ IMI.7 tl.4I T•.IO

3741.H 15.35 till.O• lOt,S7 137.ot It 41 I I141.9 tI.4t tSY.•7

2243.17 13.84 iK).St IO_.lS lllT.llt _4 33 _4 IMS.T 91.43 /1t.10

tT41.H 15.33 tS9.Oll I_.l? II7.ot It 41 I 5141.8 tl.4S t37.07

OiUIIT Di[TIUe41NATIGN ACCURACY

ST 178t.5 Ill 4118.5 88 •IT.D

CRT .7N7 CR8 -.1_04 CIT -.1_48

LIA 1939.• _ 50_.0 8SA 1.7

ELI 1811.I ELZ L_M,.G ALF ll.70

DIFFI[IU[NTIAL _CTION_

1_[-3.E073 TRA-l.8430 TC5 -.18T3 BAU .5340

-.8437 RRA -.8LqlS RC5 -.1_1 FAU .01131

-.90114 FRA -.t?L_ FC5 -.O?Ot lip 11174

DO( 3.2£S8 MA 1.51137 BC9 .1811T FSP -_t

NID-COUn•E [XECUTICN ACCURACY

8iT 35311.0 84_ 1470.0 8G9 08.3

RRT .98111 MB r .11710 IITI r .1_0_

SCAJ 5830.S lit3 -.Ills II13 .9817

Sa;I 93_4.8 I_ Slt.t 114.4 1_.711

LAUNCH OAT( OCT 4 1870 FLIGHT TIME 158.00 ARRIVAL DATE FEll I5 1871

H_LIOCENT1R|C CONIC

RL 148.•S LAL .00

lip 107.IIS LAP 8.111

NC IRT.O_J 64. -511.97

PLAN_TOCENTR|C CONIC

C3 74.tIN) _ 8.•15

LNCH AZNTH LNCH TIME
19.94 O 57 sm

I_O.OS 11 17 58

I8.1M 0 57 _0

18.84 O 57 tD

140.04 11 17 58

DISTANCE_3.4St

LGL lO._J VL tT.84t GAl. -7._HJ AZL |0_.39 HCA IOS._aJ 8NA 1OS.84 ECC .L_aC_J INCII.St_O VI L_.77S

LOP L_O.OS VlP 97.858 GAP 3.OS AZP 74.93 TAL tlt. Tt TAP 43.40 RCA 10_.93 APO SIS.74 Vt _J.lOS

AP iT.ill ZAL 111.11 ZAP 111.34 LrT3 TI.II ZA( lOS.IT [TE ltt._ll Z&C |•0.85 ETC tL_.•l CLP-IOS.t4

DLA -Te.StRAL t01.84 RAID _.4 VF.L 13.J84 PTH t.SS Vt4P 11.840 DPA Sl._ORAP 944.74

L-I TIME INJ I-4T INJ L_NG INJ RT AeC INJ AZMTH INJ TIME PO CeT TIN INJ t LAT

tlO0.tO It.84 T_.S4 104.04 1111.1t I St _0 ISO0.1 OS.48

5480.04 £1.84 till.as I04.07 lit.It It St Ill SOtO.l _•.49

t100.10 tl.M _3.4bl 104,04 131.It t It tO ISO0.1 L_.48

9480.OS tt.M tN.4S 104.0_ lit.It It St 13 S080.I L_.4i

ttO0.IO tl.IM _.M 104.04 Ill.it I It tO 1900.1 _i.48

_ItO.OS 91.84 ttll.4S IDa.OF Ill.It It S1 11 50tO.I 29.43
DIFFE]HL_TIAL CCIIIIm_TION8

71D(-2.4744 11La-4.41ffl_ TC9 -.OStt lI_J .ll_O!

It•( .0184 IqllA -.1814 RC5 .OSaO FAU .0L'044

tr_ -.•04S FRA -.309_ FC5 -.t_ BlIP 11_43

DO( E.SSOI INIA 1.4503 1C5 .•SIT FeP -984

NID-COUIlU_ I_CUTICN ACCURACY

• iT 9TIM.t _ 490.0 863 84.4

RRT .0379 SlMr -.t040 RTF ._HIT1

8GB 97911.t _ -.940_ RI3 .94419

3G1 3794.9 SC_ 49tl.4 THA .tO

ECC t.tttO

INJ t LONG

71.0_

tSS.81

71.09

299.81
71.0J

tSS.81

GN_iT D_I_RNINATION ACCURACY

3T 1_.S 811 417.9 8J •SO.t

CRT -.TS40 CRI .8440 COT -.8814

i.SA L_O.t148A 988.8 89A t.!

[LI liL_.0 tLt tTO.T ALF 170.39

1984



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE OCT 4 1970 FLIGI4T TIM( 118.00 ARRIVAL DATE JAN 30 1971

H(L|OCEISTRIC CON|C DISTAISCE 350,702

RL 149.9S LAL .00 LOt. 10.36 VL 27.779 GAL -9.15 AZL 74.78 14CA 1ST.ZS SISA 132.45 ECC .20435 INC15.241! Vl Z9.TT5

RP 107.71 LAP 3,$2 LOP 179.05 VP 39.240 GAP 4.84 AZP 10M,89 TAL 221.98 TAP 29.E3 RCA 105.38 APO 159.51 V2 35.184

RC 111.199 GL 54.55 GP -89.35 ZAL 11S.30 ZAP 107.80 ETS 29§.88 ZAE 98.$E ET[ Z08.90 ZAC 29.61 ETC ='39.55 CLP-150.09

PLAN[TO(ENTR I C CONIC

CS 78.3R3 VHL 8.850 OLA $4.?0 RAL 943.38 RAD 8589.5 V(L 14,131 PTI4 Z.S8 VISP 9.989 DPA -64.$9 RAP 148.27 ECC 2.2990

LNCH AZi4TH LNCH TIM( L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTI4 INJ TIME PO CST TII4 INJ Z LAT |NJ 2 LONG

99.05 19 7 57 4995.90 -12.43 191.57 134.01 57.54 19 20 42 3785.6 -19.65 184.99

110.95 ES 10 17 $$79.88 -I£.42 117.88 154.80 57.33 24 14 37 E779.7 -16.94 111.29

H.OS 18 7 57 4SiS.SO -12.43 191.57 134.81 57.34 19 20 4Z 3765.6 -19.85 184.98

110.95 E5 18 1'/ 5579.241, -19.42 117.88 134.80 57.33 24 14 $7 2779.7 -16.94 111.28

91.05 19 7 $7 4565.90 -It.MS lit.ST 134.81 57.34 19 ZO 42 3765.9 -19,95 184.99

110.05 £S 10 17 5579.68 -lZ.42 117.88 134.80 57.$5 24 14 37 2779.7 -18.64 111.28

D|FIrLrREI4TIAL CGIRItECTIOI¢8 N[D-COUW_ EXI[CUT|QN ACCURACY ORBIT DETERMINATION ACCURACY

TO( 4.3788 TRA -.SIN TC3 -.5394 BAU .5780 8ST 3019.1 _ $13.0 893 87.8 ST 2837.7 SIR 195.8 SS 813.1

RD( -.2197 RRA .5178 RCS -.1171 FAU .01783 ImT -.2505 _ .0148 RTF .9577 CRT -.7557 CRS .8917 CST -.9957

FOE 1.4593 IrRA .1948 FC3 -.1949 Blk0 9L_1 SC_ 3082.4 R£5 -.HOg R13 -.9558 LSA 2954.8 NSA 148.0 SSA 3.Z

BID( 4.3843 BRA .7990 BC5 .5520 FSP -502 SG1 3021.9 _ 499.2 THA 177.50 EL1 2841.5 EL p 127.9 ALF 177.01

LAUNCH DATE OCT 4 1970 FLIGHT TIME lZ0.00 ARRIVAL DATE FEB 1 1971

HELIOCENTRIC CONIC DISTANCE 3§8.807

RL 149.89 LAL .00 LOL 10.39 VL 27.717 GAL -8.90 AZL _).OZ NCA 170.36 SI4A 132.00 ECC .Z0347 INC19.9791 Vl ='9.775

RP 107.74 LAP 5._'9 LOP 181.29 VP 38.107 GAP S.09 AZP 109.72 TAL ZZ0.81 TAP 30.97 RCA 105.14 APO 198.89 VZ 35.174

RC 113.441 GL. $9.$8 GP -74.92 ZAL 110.41 ZAP 1234.80 ET8 279.55 ZAE 91.81 ETE 195.76 ZAC 21.94 ETC 229.22 CLP-165.61
PLAMETOCLrNTR ! C CONIC

C3 118.11)tl W4L 10.972 OLA 30.27 RAL 248.39 RAD 851'O.2 VEL 15.477 PTI4 2.79 VHP 12.727 DPA -63.45 RAP 133.17 ECC 9.9453

LNCH AZNTH LN(H TIM( L-I TIME INJ LAT INJ _ INJ RT ARC INJ AZNTH INJ TIN( PO C$T TI14 INJ E LAT INJ Z LONG
45.10 10 0 G 4149.19 -9.93 L_DS.§S t48.12 52.85 19 15 55 3949.2 -14.99 198.58

119.90 0 18 14 5374.0£ -9.91 115,44 148.18 52.84 1 14 28 2774.0 -14.97 109.48

45.10 18 0 8 4548.18 -8.83 204.35 148.511 52.05 19 15 55 3949.2 -14.69 199.39

119.90 0 18 14 3374.02 -0.81 115.64 140.58 52.84 1 14 28 2774.0 -14.87 109.48

83.10 18 0 9 4540.18 -9.83 204.55 148.S8 52.85 19 15 55 3949.2 -14.69 198.38

119.90 0 18 14 5374.02 -9.01 115.64 146.58 52.84 1 14 28 2774.0 -14.67 109.48

D|FFI[R[NT|AL CS:Rn(CTION8 MIO-COS,IR8E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TDE 5.9?$2 TRA .0107 TC3 -.1154 BAU .4514 SGT _DOI.O _ 1003.3 893 69.1 ST 2937.2 SI_ 680.5 S8 842.T

IIU)l[-l.Sq88 RRA .73n 2C3 -.0317 IrAU .012X)9 RRT -.8480 IIIRF -.'r£58 RTF .9777 CRT -.9859 CRS .9728 CST -.9978
FD( 1.4S10 irRA .2531 FC3 -.0738 88P 9517 SC_ 3185.2 R25 -.9405 1113 -.9673 LSA 3177.8 NSA 158.2 8SA 2.1

ROE 5.8148 MA .7380 BC5 .2851 FSP -237 161 3123.2 882 514.3 THA 165.76 ELI 3084.7 EL2 142.2 ALF 163.39

LAUNCH DATE OCT 4 1970 PLIGIST TIM( 122.00 ARRIVAL DATE FEB 3 1971

HELIOCEISTRIC CONIC

RL 149.93 LAL ,DO

RP 107.77 LAP 3.23

RC 115,T$4 GL 82.51

PLANETOCENTRIC CONIC

C3 R28.359 VHL 14.945

LNCH AZMTH LN(H TIRE

80.45 18 18 40

119.55 I 2 5

10.45 18 18 40
119.55 1 2 3

e0.45 18 18 40

119.33 1 2 5

DISTANCE 332.533

LOt. IO.3S VL 27.15S GAL -8.$2 AZL $1.00 HCA 173.55 $14A 131.55 ECC .Z0254 INC29.OO59 Vl zg. T75

LOP 184.59 VP 38.153 GAP 5,30 AZP 118.84 TAb 219.15 TAP 32.48 RCA 104.95 APO 158.17 V2 35.184

GP -78.24 ZAL 104.12 ZAP 100.$2 [T8 245.81 ZAE 02,99 ETE 114.99 ZAC 15.90 [TC 210.98 CLP 154.78

DLA 40.02 RAL 257.21RAD $571.3 V(L 18.585 PTH 5.05 VISP 18.079 DPA -58.$9 RAP 118.04 ECC 4.8759

L-I TIME 114J LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TII4 INJ 2 LAT INJ 2 LOtIG

4885.45 -5.5S 213.27 190.58 50.30 18 38 55 4095.4 -10.83 207.43

3448.10 -5.54 158.33 580.58 50.50 I 58 31 2848.1 -10.91 112.49

4695.43 -5.5S 253.27 180.58 50.30 19 3S 53 4095.4 -10.83 207.43

3440.10 -5.54 518.33 1SO.SS 50,30 1 58 31 20.48.1 -10.01 112.89

4805.45 -5.§8 253.27 160.58 50.30 19 38 55 4095.4 -10.63 207.43

_1149.10 -5,54 118.33 1SO.SS 50.30 I 59 31 2848.1 -10.91 112.49

DIFFERENTIAL CGRRECTION$

TD[ 9.?448 TRA 1.5341 TC5 -.0479 8AU .1574

RO(-5.lllk4 RRA .2_S RC5 -.0220 PAU ,OOO�Q

FOE 1.8028 FRA .3545 FC5 -.IX)5? BSP 9705

BO( 8.2840 BllA 1.1EH)O BC3 .0527 FSP -588

NID-COURS£ EXECUTION ACCURACY ORBIT DETERNII4ATION ACCURACY

8GT 2278.2 Sr_ 2293.2 863 55.3 ST 2200.0 SR 2200.5 91 983.5

RRT -.947S RRF -.9409 RTF .9885 CRT -.9955 CR9 .9945 CST-I.000O
SG8 5253.2 R25 -.1788 R15 -.9825 LSA 3319.5 NSA 160.9 88A 1.5

SG1 3190.4 892 524.0 THA 154.81 EL1 3177.1 EL2 151.5 ALF 133.92

LAUNCH DATE OCT 4 1970 FLIGHT TIME 124.00 ARRIVAL DATE FEB 5 1971

H(LIC(ENTRIC CONIC

RL 140.03 LAL .00

RP 107.80 LAP 5.1S

RC 110.005 GL 50.95
PLAMETOCENTIt I C CGNIC

C3 911.480 Vt4L 2.4.TI8

LNCH AZNTH LNCH TINE

18.21 18 38 14

111.78 1 0 8

44.21 19 58 14

111.70 1 0 $

ee.21 19 54 14

111.78 1 0 l

DISTANCE 347.894
LOt. 10.54 VL 27.594 GAL -8.24 AZL 38.42 HCA 175.90 GHA 131.10 ECC .20080 INC50.5791 Vl 29.775

LOP 187.75 VP 38.077 GAP 5.58 AZP 140.55 TAL 217.43 TAP 33.33 RCA 104.84 APO 157.57 V2 35.153

rip -09.13 ZAL 98.05 ZAP 98.30 ET$ 205.$4 ZAE 87.83 ET[ 125.49 ZAC 10.38 ETC 249.94 CLP 107.95

DLA 35.17 RAt. L_4.70 PSkD 8572.8 V[L 27.0?0 PTN 3.59 VHP 30.745 DPA -45.29 RAP 107.17 ECCl1.0034

L-I TIM( INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

4114.47 -.89 208.78 175.49 54.84 ZO 54 19 4084.5 -5.45 202.64

54148.48 -.85 132.80 175.48 54.84 2 I 18 3048.5 -5.44 120.48

4184.47 -.86 20a.78 175.48 54.84 20 54 19 4084.5 -5.45 t0£.64

3488.49 -.05 132.1K) 175.48 54.84 2 1 18 3049.5 -3.44 128.88
41414.47 _.1_1 208.78 17S.48 54.84 20 54 19 4084.5 -5.45 202.64

5Q88.48 -.85 552.80 |75.48 54.84 2 1 18 3088.5 -5.44 128.89

ORBIT DETERNINATION ACCURACY

ST 223.0 SiR 2810.8 91 1332.8

CRT -.7387 CRS .9990 C$T -.7480
LSA 3205.3 14SA 158.3 SSA 1.9

ELI 2915.5 EL2 150.1 ALF 93.25

O l FF(RIri4T I AL _CTION8

101[ .8SINI TRA 1.9001 TC5 -.0914 BAU 1.3582

RD--II.IIMO NRA-l.048_ RC3 -.1MS FAU-.O_018

IrD( 2.14N IrRk .7101 PC5 .0288 81ke 9308

BGE12.3454 lIRA 3.2278 BC3 .1858 FSP -153

NID-COURIME EXECUTION ACCURACY
8GT 572.2 I_R 3503.1 883 48.0

RRT -.4281RRF -.9914 RTF .5552
SGB $185.S RL_ -.1113 R15 -.9930

$81 5113.0 SG2 518.0 THA 94.$2

1983



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH OATE OCT 4 1970 FLIGHT TIME 154.00

MELIOCENTRIC CONIC D|$TANCE _J)9.EQ$

RL 149.8S LAL .00 LO¢. 10.39 VL ZT.tlO GAL -T.29 AZL 1DI.39 HCA 193.T9 SNA

RP 10T.99 LAP t.70 LOP EOS.li VP $7.79S GAP 7.17 AZP 79.94 TAL Z11.18 TAP

RC 189.878 GL *SO.ST GP 91.09 ZAL 119.3§ ZAP 117.49 ET8 13.94 ZAE 107.81 ETE
PLANt TOCENTII | C CONIC

C3 4f.fll K 1.913 DLA -If.SS IAL 209.01 RAID tSM.I V(L |3.006 PTH E.37 VHP
LNCN AZNTH LJ_N TIN[ L-1 TIME INJ t_T

2S.94 I tO 49 1971.97 t7.79

114.09 11 3S 17 $SI9.49 iT.T9

IS.94 I tO 49 197e.87 t7.78

1S4.M 11 3S 17 S$L_.43 17.79

25.94 I tO 49 1171.87 E7.79

194.01 I1 3S 17 $S2t).43 PT.TO

O IlrlrE_(NT IAL C(NUECTION8

TOE-t.1185 TR&-l.Mltl TC3-1.1519 BAll .7449

909 .9S_1, liRA -.001S 11¢3 .1799 FAU .ollr11

FOE -.9193 FRA -.21MI FC3 ;-.4911 IMIP 11111

BOE I.£1T1D IliA l._J_J K3 1.1059 Flip -331

ARRIVAL DATE FEB 15 1971

188.91 E¢C .20378 114(111.5104 Vl Z9.775

44.97 NCA 10£.94 APO 15S.18 VZ 35.095

14T.lO ZAC 157.14 ETC 237.59 CLP-188.ST

9.733 DPA 43.14 RAP 844.87 ECC 1.T885

INJ _ INJ IT ASC |NJ AZMTH INJ TIME PO CST TIN |NJ t LAT INJ 8 LONG

93.50 IN.Z9 IS4.tO I 53 41 1379.9 34.98 tl.14

tSS.M 1M.S1 154.19 13 7 H 4919.4 34.93 838.88

iS.SO 101.11 154.Z0 I S3 4t 1376.9 54.9£ 61.68

236.M 10Q.S1 154.19 13 7 E8 49t9.4 34.93 858.9Z

IS.SO 101.19 194.ZO I 53 41 137J.9 54.9E 61.¢_

8Sl.N 101.$1 1_1,. 19 11 T ZtD 49_.4 _1.93 Z58.88

N1_ L_XECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

SGT $770.8 8DR 590.1 8GS 104.2 ST 1944.S 89 541.8 $9 NI.8

RRT -.S950aRF -.80n Rll r .9414 CRT -.9938 CRS .1t19 CST -.STGT

I 5917.0915 .1981 RIS -.9_WO L_ 212S.1NSA £93.8 99A 3.4

IGl $797.7 _ 49.1 THA 174.54 ELI _0_4.1 EL2 E$4.4 ALF 165.97

LAUNCH OAT[ OCT 4 1970 FLIGHT TIME 194.00 ARRIVAL DATE FEB 17 1971

HELIOCENTRIC C_NIC DISTANCE 40S.105

RL 149.1S LAL .00 L_ 10.34 VL 27.217 GAL -4.91 AZL 94.87 HCA 199.94 SMA 128.49 EC¢ .90949 INC 8.8737 Vl 29.T75

RP IM.03 LAP E._ L_P Lq)Y.lO VP 3?.7_ GAP 7.94 AZP 81.S1 TAL L_9.14 TAP 49.57 RCA 10Z.31 APO 154.64 VE 35.080

RC 131.313 GL -43.00 GP $4.98 ZAL 118.44 ZAP I_.AMB [TS 10.50 ZAE 112.50 [TE 147._ ZAC 152.47 ETC Z44.T7 CLP-159.89
PL_TOCENTRIC CONIC

C3 34.734 _¢L S.894 DLA -4_.33 RN. 21S.14 RAD IS_B.4 V_L 18.494 PTH 2._9 MIAP 9.521DPA 36.19 RAP _44.lT ECC 1.5716

iNCH AZNTH LNCH TIME b-I TIME INJ bAT INJ LONG INJ RT _ INJ AZMTH INJ TIME PO CST TIN INJ £ LAT INJ 2 LONG

31.90 2 0 tO 1971.01 SI.27 94.94 107,1_ 147.$4 2 SI $7 1278.1 37.90 51.90

149.40 11 41 40 $4_.94 SI._B 294.4_ t07.13 147.39 13 19 50 499,4 37.90 849.41

31.80 2 0 tO 1871.01 31.17 SI.IM 107.1_1 147.$4 2 31 $7 1279.1 37.90 51.90
148.40 11 41 40 $449.94 31._ 254.44 107.L_ 147,SS 13 19 SO 4_.4 37.90 949.41

31.90 2 0 IN) 1971.191 31.17 $6.94 107.1t 14T.S4, 2 $1 37 1279.1 37.90 51.1)0

148.40 11 40 40 $499.94 31._9 814.44 lO?._J 147.SS IS 19 SO 4109.4 37.90 949.41
DIFFI[IU[NTIAL MCTIM NID--C.OUI_ Lrx[CUTIGH ACCURACY ORBIT D[T[RNINATION ACCURACY

TD(-I.IYll TILI-I.IO_I TC_.I.I_IO _ .8191 KT SI71.IIGII IMMI.O KS 1_.3 ST IOGI.S M $t4.1 $$ 140.0

R_ .i799 _RA .0_9 RC5 .N94 FAU .09_94 RRT -.T_i -._0_ _T_ .ISS_ CRT -.IL_ C_I ._91CST -.9742
IrO[ -.1041 _ -.2?IS FC3 -.1211 Blip 11111 _ SI_S.4 _ .$194 RIS -.9592 LSA 2198.0 MEA 844.4 $SA 4.5

1.9131 Ilia 1.21t7 KS 1.7999 FIk • -,401 I_1SlOT.l _ 441.1 114A 1F2.T3 ELl _.9 EL_ 209.8 ALF 19S.88

LAUNCN DATE OCT I 19TO FLIGHT TIME 130.DO ARRIVAL DATE FEB 19 1971

HELIOCENTRIC CONIC DISTANCE 410.949

RL 149.85 LAL .00 LO_ 10.56 VL E7.1SS GAL *|.|l AZL 97.14 HCA EO0.1O _44A 1E9.08 [CC .80375 INC 7.1371 Vl 89.7T5

RP 101.07 LAP 8.4S LOP I10.$8 VP 37,1_1 GAP 7.91 AZP 03.29 TAb 808.08 TAP 48.19 RCA 101.97 APO 154.18 V_ 35.047

RC 133.740 GL -38.88 GP 49.09 ZAb 120.§3 ZAP 197.78 ET8 58.39 ZAE 119.7T [TE 149.37 ZAC 147.90 ETC _49.84 CLP-lSS.11
PLAMETOCENTRI¢ CONIC

C3 87.338 VHL $._9 DLA -58.19 RAL _1.$1 2AD OS_.I V_L 18.19§ PTH 8.19 VHP 7.781 DPA 3O.OE RAP 244.94 ECC 1.4499

LN_H AZNTH LNCH TIN[ L-I TIN( INJ LAT INJ _NG INJ RT AIC INJ AZNTH INJ TIME PO CST TIN |NJ 8 LAT |NJ 8 LONG

34.81 8 38 1 IT�l.18 33.0t 49.9t 207.49 141.01 3 5 53 119_.8 39.0? 4£.57

143.19 11 58 14 1433.09 33.03 tSt.4l 107.11 141.01 13 El 47 4833.1 39.00 248.45

39.81 8 30 1 1792.19 33.0t 48.11 107.49 141.01 3 S 53 119£.2 39.07 4_.57

143.19 11 SO 14 1433.O8 33.03 tSt.49 10T.91 141.01 13 El 47 4833.1 39.09 848.43

36.81 t 94 1 1792.19 33.C_ 40.11 107.4t 141.01 3 5 53 119_.E 39.07 4Z.57

143.19 11 $8 14 $493.08 33.09 tSt.4l 107.91 141.01 13 88 47 4833.1 39.09 84l.A5

DIFFERENTIAL CONI_CTION9 NID-COURIM[EvlrCUTIOM ACCURACY OI_IT DETERI¢|NATION ACCURACY

TD(-1.9718 TRA-1.L_49 TC3-E.3431 BAU .8178 SGT 3_Tl.ll_d_ ST?.S 8G3 140.E ST 1985.4 IM_ 544.1 SS 654.0

RD( .494_ RRA .0_31 RC3 .9439 FAU .OST$4 RRT -.TY94 _ -._&4 NTF .9237 CRT -.9310 C23 .9919 CST -.9710

FDE -.898S FRA -.ES14 FC3-1.18£3 BEP 12949 SG_ 40_.1 P_ ._N_ RIS -.92_4 LSA 2149.8 14_A 230.8 SSA 5.8

BDE 1.7433 BIIA 1,2851 BC3 8.3743 FSP -459 SGS 4014.8 89_ 4to.O THA 17_.39 ELI L_49.9 EL2 189.9 &LF 185.55

LAUNCH DATE OCT 4 1970 FLIGHT TIME 140.00 ARRIVAL DATE FEB Zl 1971

HELIOCENTRIC CONIC

gEL 149.93 LAL .00

NP IO9.11 LAP E.SI

i_ 135.997 84. -SS.t_l
PLANETOCENTR 1C CCNIC

C3 to._3 VHL 4.?OT
LNCH AZNTH LJACH TIME

41.59 3 9 3

130.42 12 5 5

41.38 3 9 3

159.42 1£ 5 5

41.59 3 9 3

138.41 II 5 S

DI_NTIAL QIN[CTIN

TD(-1.491_ TRA-I.1417 TCS-8.9N BAU .l_

8tOE .4844 MA .0112 RC3 .4411 FAU .04034

FOE -.7770 FRA -.171_5 FCS-S .5370 BliP lPlM7

30( 1.5514 BI_A 1.1417 BC3 8.9725 FSP -509

DISTANCE410.7_

L_ 10.94 V_ _7.09_ GAb -4.34 AZL 99._ HCA 90$.29 _4A

bOP 219.99 VP 37._4 GAP 7.84 AZP 14.tl TAL L_G.$t TAP
GP 44.25 ZAL 121.15 ZAP 132.01 ETS 51.14 ZN[ 118.47 ETE

127.9| ECC .90395 INC 5.8580 Vl 29.?75

49.80 RCA 101.99 APO 155.98 V8 35.05A

150.10 ZAC 143.7T ETC 858.19 CLP-159.11

DLA -$4.£5 RAL !11.31 RAID 15_7.9 VI[L 18.004 PTN 2.14 VHP 7.314 DPA 94.78 RAP 845.30 [CC 1.5T40

L-I TIME INJ I-AT INJ _ |NJ RT AEC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 8 LONG
1711.85 33.t0 40.07 107.71 135.45 3 37 45 1119_.9 39.10 34.08

1414.94 3S,_ 851.07 107.79 155.49 15 35 _10 4814.4 39.11 844.88

1719.95 33.10 &0.97 10T.71 135.45 S 37 43 1119.8 39.10 34.08

$414.94 3S.IM_ 291.07 107.78 1SS.4S IS $5 to 4914.4 39.11 844.29

1719.85 S3.EN) 40.87 107.71 155.45 3 ST 43 1119.8 59.10 _4.08

5414.39 $3.92 951.07 107.79 135.45 19 35 to 4614.4 39.11 _44.88

N|D-COk_E_CUTION ACCURACY ORBIT D[11ERNINAT|ON ACCURACY

8ST 40"/'1.4 _ IHl_.5 8GS ISS.E ST 1929.9 SR 510.3 98 594.7

RRT -.7975 IIF -.ISINI RTI r .9158 CRT -.9355 CRS .9948 CST -.9_62

SGB 41£9.1R_ .3339 RIS -.9201 LSA toTO.3 NSA 820.9 9SA 7.A

SG1 4107.0 3_ 394_,4 THA 172.54 ELI 1987.8 EL2 175.0 ALF 185.99

1985



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 4 19TO FLIGHT TIRE 142.00 ARRIVAL DATE FEB 03 1971

HELIOCENTRIC CONIC

RL 149.R5 LAL .00

RP 108.15 LAP t.17

RC 13R.1GR GL -31.02

PLAN[TOCENTRIC CONIC

C3 1S.itS VHL 4.430

LI4CH AZMTH LNCH TIM_

4S.04 3 40 11

154.08 It lO 13

45.1)4 3 40 11

134.08 1t 10 13

4O.94 3 40 11

134.06, IR 10 13

DIFFERENTIAL _R2CT|ONR

TDE-l.33_ TRA-S.0483 TC3-3.SOOt OAU .8L_3

RD_ .$GG4 RRA -.00_8RC3 .4713 FAt) .04200

FOE -.8843 IrRA -.1011 FC3-1.D021 Blip 15014

IN)( 1.3019 MA 1.0445 K3 3.3414 Flip -RED

DIOTAHCE 422.631

LOt. 10.3S VL tT.0Sl GAL -S.O0 AZL t4.87 NCA tOS.4i M4A 117.24 (CC .10427 INC 4.87:3 Vl :t.??5

LOP 216.74 VP 37.587 GAP 8.04 AZP 85.14 TAL 204.94 TAP 51.4D RCA 1DI.Z5 APO 153,13 V= 35.D41

GP 40.07 ZAL StS.IM ZAP 13O.79 [TO SO.S9 ZAE 110,54 ETE 152,01ZAC 140.13 ETC 254.£8 CLP-159.50

DLA -SO.TI RAL 230.87 RAD ISI7.I VEL 11.875 PTH 2.11 VHP 7.OIT DPA 20.11 RAP 846.32 ECC 1.3250

L-g TIME INJ LAT |NJ L_NG INJ RT A8C gNJ AZMTH |NJ T|l_ -PO COT TIN INJ 2 LAT INJ 2 LONG

1130.32 33.48 33.78 104.19 130.49 4 7 57 1059.3 30.44 21.44

3408.O8 33.47 250.28 108.20 130.M 13 40 21 480a.8 38.45 242.R6

13OS.38 33.44 33.7i 1M.19 130.89 4 7 O7 1050.3 38.44 28.44

8406.88 $3.47 2SO.tl| 104._D 130.84 13 40 21 4804.6 -3R.45 14£.94

1859.3£ 35.48 33.78 104.10 130.69 4 7 ST 1009.3 30,44 26.44

$408.58 33.47 150.18 108.20 130.1MI 13 40 21 48011.8 SR.4S 242.68

MID-_ [vfCUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 41Ol.t _ J34.0 JR3 ll2.2 ST 1841.5 8/I 474.3 88 540.3

I_T -.J01ilIF -._n Rll r .J082 C_T -.9_49 CRS .9944 CST -.9592

8841 411H).4 IU_ .3._lNI R13 -.9110 LSA 19415.3 RSA 813.0 SSA D.3

8471 4188.5 _ 378.7 THA 172.9S EL1 18_.8 EL2 183.6 ALF 11_.$6

LAUNCH DATE OCT 4 1870 FLIGHT TIN[ 144.00 ARRIVAL DATE FEB 25 1971

HELIOCENTRIC CONIC

RL 140.8S LAL .00

RP 1Cm. 19 LAP 2.01

RC 1_D.984 64. -27._i
PI.AN[TOCENTN i C CONIC

C3 17.442 V141. 4.178

LN(H AZI4TH LNCH TIN[

48.8S 4 10 40

130.05 12 14 3

48.RO 4 10 45
I_D.OS 12 14 3

40.89 4 10 40

150.0O 12 14 3
DIFIrI_t2NTIAL CGRInCT/GN8

TDE-I.204J 111A -.I)¢131 TC3-4.0434 OAU .9193
RD( .3£1HD NIIA -.OIH RC3 .SOn FAU .04320

FD( -.1_2 FNA -.O|MMJFC3-2.1485 Blip 13491;

ODE 1.2477 MA .H32 BC3 4.1142 FJP -341

DISTANCE 428.480

LOL 10.34 VL I_.tNH) GAk -S.71AZI. 84.08 HCA L_DO.SO Sl4A 11_.84 ECC .L_)472 IN(: 4.0953 Vl 21).775

218.1)4 V1P 37.011 GAP 8.28 AZP 84.45 TAL Lq)3.3S TAP St.M) RCA 100.87 APO 152.80 VE 35.008
GP N.47 ZAI. 121.52 ZAP 1_HJ.1£ ET8 |M.58 _ 122.14 ETE 153.92 ZAC 138.88 ETC 255.97 CLP-160.10

DLA -47.83 RAIL. rJO.18 P.ND 8347.7 V_L 11.782 PTH 2.08 VHP 8.831DPA 18.03 RAP 247.35 ECC 1.0970

L-I TIN[ INJ LAT INJ LX_G |NJ RT ARC INJ _H INJ TIN[ (DO COT TIM INJ 2 LAT INJ • LONG

1399.84 _.87 27.14 100.03 122.84 4 37 21 NS.8 37.39 16.57

$412.83 32.88 230.14 100.04 1L_J._ 13 44 15 4812.0 37.40 04£.A9

1309.84 31.87 27.14 10_.03 121.84 4 37 21 993.8 37.30 1R.S7
$412.8| _.N 230.14 100.04 121.i3 13 44 13 4812.D 37.40 £40.46

1393.84 _.87 27.24 108.08 12Q._4 4 37 21 8t)5.8 37.59 19.57

3412.83 3_.88 230.14 $1_.08 121.13 13 44 15 4812.0 37.40 24£.48

NID-COUm_ E_CUTION ACCURACY CNBIT OET21ff4INATION ACCURACY
86T 41_4.9 84N 613.1 883 170.8 ST 1738.R M 449.7 83 4_0.4

I_T -._070 _ -,2_1 271r .8037 CRT -.8302 CR8 .8D82 COT -.9514

4311.0 _ ,31_4J R13 -.9018 LSA 1881.8 NSA £OG.O $$A 11.5

8471 4283.8 _ _N).8 THA 173.32 EL1 1808.4 EL2 154.5 ALF 166.46

LAUNCH DATE OCT 4 1670 FLIGHT TIN[ 146.00 ARRIVAL DATE FEB Z? 1971

HELIOC2NTRIC CONIC

RL 149.65 LAL .DO

RP 10R.03 LAP 1.86

RC 140.390 GL -03.8t

PLAHETOCENTRIC CONIC

C5 15.033 VHL 3.876

LNCH AZMTH LNCH TIME

53.70 4 40 48

106.30 It 18 $4

55.?0 4 40 49

106.30 18 16 34

55.70 4 40 49

108.30 10 1R 54

DIFFERENTIAL CORR2CTIQNR

TD¢[-I.078R TRA -.88_0 TC3-4._0_ BALI .8813

ROE .tR45 RRA -.0236 RC3 .3113 FAU .04343

FD( -.5148 FRA .0333 FC3-2.3748 BOP 13731

BiD( 1.1193 liRA .8¢_4 8C3 4.8388 FOP -573

DISTANCE 434.280

LO_ 10.38 VL 23.808 GAL -3.37 AZL 83.44 NCA 812.83 M4A 126.44 ECC .2053D INC 3.4360 Vl 09.775

LOP 223.14 VP 37.453 GAP 3,50 AZP 87.11 TAL 201.74 TAP 54.57 RCA 100.48 APO 150.40 VO 35.014

GP 33.38 ZAL 120.48 ZAP 142.08 [T8 53.71 ZAE 123.37 [TO 155.73 ZAC 134.26 ETC 057.14 CLP-160.81

DLA -44.81 RAL 838.29 2AO 85_7.8 V(L 11.714 PTH

L-1 TIRE IHJ LAT

1338.80 32.01

5413.33 32.03

133R.B0 32.01

$41_.33 38.03

133R.80 32.01

5423.33 32.03

2.08 VHP 8.720 DPA 12.58 RAP 246.56 [CO 1.Z6ol

INJ LONG INJ 2T ASC INJ AZNTH ZNJ TIM( PO CST T|H INJ 0 LAT lNJ 0 LONG

21.17 110.87 123.21 5 8 28 938.8 36.13 13.30

230.81 110.28 123.19 13 47 19 4685.3 38.14 24_.74

21.17 110.27 123,21 5 6 08 930.6 36,13 13.30

250.81 110.28 123.19 13 47 19 4825.3 36.14 042.74

11.17 110.27 123.21 5 8 28 938.8 36.13 13.30

200.it 110.18 123.18 13 4? 19 4883.3 36.14 040.74

NID-COUR8[ [X_CUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 4330.2 _ 320.1 _G3 173.5 ST 1844.7 SN 424.6 SS 451.7

RRT -.801_ I_F -.9044 RTF .11014 CRT -.9344 CR$ .9986 CGT -.9367

43_0.8 RI_ .2997 R13 -.9040 LSA 1741.1HSA 200.1 SSA 14.2

SG1 4378.8 _ 330.2 THA 173.75 [L1 1892.3 EL2 147.0 ALF 166.35

LAUNCH DATE OCT 4 1970 FLIGHT TIN[ 148.00 ARRIVAL DATE MAR 1 1971

HELIOCENTRIC CONIC

RL 14R.83 LAL .00

RP 108.R7 LAP 1.70

RC 144.730 GL -RO.70

PLAHETOCLrNTR I C CONIC

C3 14.R16 VHL 3._3

LNCH AZNTH iNCH TIME

57.88 3 11 8

112.74 12 18 45

37.28 3 11 8

12£.74 1R 19 45
57.£8 5 11 6

1_.74 12 18 43

DIFFERENTIAL C_CTION8

TO( -.1_07 TNA 0.7070 TC$-5.10_J BAU 1.0037

RD£ .R711 MA -.0_4_ RC3 .3141 FAU .04313

FDE -.4314 IrRA .1010 FC8-t.OS02 BOP 14038
BO( 1.0039 BRA .758S BC3 5.1357 FRP -383

DISTANCE 440.089

L_ 10.38 VL _J.848 GAL -3.CT AZL _._0 HCA 218.02 SNA 1L_.05 ECC .80401 INC 2.8959 Vl 29.775
2_.34 VP 37.399 GAP 8.72 AZP 87.68 TAL Lq)O.12 TAP 5_.13 flCA 100.08 APO 152.02 VO 35.001

GP 50.70 ZAL 118.R7 ZAP 144.87 [TO 33.01 ZAE 1_.33 ETE 107.40 ZAC 131.91 ETC 258.00 CLP-161.59

DLA -42.23 RN. _J3.31 RkO 8387.8 V(L 11.882 PTH 2.05 VHP 8._3 OPA 9.49 RAP 049.36 [CO 1.2406

L-1 TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIN INJ Z LAT INJ 0 LONG

144Mt.91 30.99 13.42 111.87 1_0.28 § 33 48 888.8 54.75 7.40

$443.38 31.00 251.87 111,88 1_0.28 13 48 30 4843.4 54.76 243.67

144_.01 _O._H_ 15.42 111.07 1_0.28 3 33 48 _.8 34.75 7.42

§443.38 31.00 831.87 111.88 1_D.23 13 48 _ 4_45.4 34.76 043.67

1482.81 30.3t) 13.42 111.87 180.28 5 35 49 888.0 34.75 7.40
5445.58 31.00 831.87 111.88 120.25 13 49 50 4845.4 _4.76 143.67

NID-COUPJ_ 2X(CUT|_ ACCURACT ORBIT DETERMINATION ACC_ACY
SGT 4441.0 _ S?0.2 8G3 176.7 ST 1527.3 SR 407.1 SS 3T5.4

F_T -.7_01 _ -.I)070 RTF .8888 CRT -.9346 CRS .9973 CST -.9_06

SCA_ 4477.9 RLv5 .2770 R13 -.9010 LSA 1812.8 MSA 1R4.4 SSA 17.5

SG1 4484.7 SG2 344.0 THA 174.14 [L1 1574.4 EL2 140.5 ALF 165.90

1986



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCtl •ATE OCT 4 1670 FLIGHT T|N[ 150.00 ARRIVAL DATE NAR $ 1071

NIrLIOCENTlU C CONIC

ML 14•.IS LAL .00

RP 108.31 LAP 1.S4

RC 146.819 GL -17.68

PLANET•CENT• 1C COMIC

C$ SS.e88 VHL 3.700

INCH AZNTH INCH T|I_

DO.T1 S 42 SO

119.19 1l 19 N

60.71 S 4t 10

111.tQ It 19 N

IO.T1 S 42 10

119.1m 17 10 L_

• I_NTIAL CORI_(T |ON•

TD[ -.iHN_ TRA -.e4se TC3-5.S731 BAU 1.0941

ROE .tS_ liRA -.O4eS RC$ .S180 FAU .04841

-.3581 FMA .1001 FC$-8.1917 BlIP 14501

DOE .01)1)4 BRA .Mlrl K3 S.$1NMI Flip -$88

•|•TANCE445.88•

LOL 10.36 VL L_.?•O GAL -4.U AZL N.4] HCA EI•.Zl IM4A 121.•? ECC .EOl•6 INC E.4101 V1 19.77S

LOP tED.S4 VP $7.343 GAP •.IS AZP U.IE TAL 11)8.46 TAP 57.t• RCA 99.•7 APO lS1._ VE 34.•6•

GP te.$6 ZAL 117.61 ZAP 147.00 [T• $8.4? Z/dE 181.67 ETE $96.9£ ZAC 1R•.•• ETC ES6.14 CLP-161.41

• LA -56.84 RAL 247.50 9AO 6567.S V[L 11.•_ PTH 8.04 VHp •.844 DPA E.?8 RAP 8S1.51 ECC 1.££S5

L-! TIN[ |NJ LAT INJ LONG INJ RT AMC INJ AZMTH INJ TIM[ PO C?T TIN INJ E LAT XNJ M LONG

141_.1_ I_.M 9.61 115.82 117,T1 • S 16 82i.£ 55.51 1.75

$475.07 L_B.DT ESS.S2 119.8Z 117.70 15 10 40 4675.1 55.5£ 145.£6

14L_.88 Lql.l_ 9.81 115.88 117.?1 • S $$ 6L_.E 55.51 1.75

$475.07 LqL8? 855.51! 115.88 117.70 15 $0 40 4875.1 53.3E £45.£6

1489.1_ L_.IMI 9.81 115.88 117.71 • $ _ 81_.8 55.51 1.75

$4?5.07 29.87 853.$8 115.08 117._D 13 50 40 48T5.1 35.5£ 245.Z6

Ni_[X[CUTIGN ACCURACY NIT D[TE]tNINATION ACCUIACY

SGT 43L_;_•CAt 313.S 84;3 180.5 ST 131)7.• M 595.8 El6 3£0.3

lit -.?847 _ -._ MTF .81Nm CRT -.9_10 CRS .9904 CDT -.Oils

IWM 4SlO,O 1_3 .1_19 M13 -._7 L•A 1474.9 NSA 188.9 65A 21.6

$G$ 4147.8 M 541.1 THA 174.49 EL1 1446.0 _ 134.0 ALF 165.10

LAUNCH DATE OCT 4 1970 FLIGHT TIN[ 158.00 MUtlVAL •ATE MAR S 1671

H[L IOC[NTRIC CONIC
RL 146.65 LAL .00

RP 108.$5 LAP 1.5tl

RC 149.057 GL -15.15

PLAN[TOCEMTR IC CONIC

C3 11.9T4 VHL 5.•02

AZIRTH LNCH TIIG

64.14 6 14 34

115.0G 18 16 86

14.14 S 14 54
11S.N 18 18

84.14 J 14 $4

115.1NI 11 I_

D1STANCE 451.915)

LOL lO._Hi VL I_.?Z9 GAL -4.30 AZL 9_.1_ HCA _.39 Sl4A

LGP 83£.75 VII S?.889 GAP 9.17 AZP 81.S0 TAL 194.83 TAP

• P L_.3e ZAL 114.70 ZAP 149.09 LrT9 $8.09 ZAE 185.E4 8TE

185._9 ECC .807118 INC E.0845 Vl _11.775

_.1_ RCA IH).SS APO 151._ V£ 54.97S

1_0._S ZAC 1_•.18 ETC £56.98 CLP-165.£4

DLA -57.91 RAL _91.1_ RAD @S_?.S VI[L 11.591 PTH 8.05 VHP e.0S5 DPA 4.57 RAP _55.17

L-! TIME |NJ LAT INJ L_NG INJ RT ARC INJ AZWTH INJ TIN[ PO CST TIN INJ 8 LAT

IMMM.80 98.0S 4.19 110.0T 115.48 • 5? 81 ?04.• 51.88

$S09.19 _.M 899.09 116.09 115.47 13 SO 8T 490_.8 51.95

iN.M 2.15 4,19 110.07 11S.48 I 57 81 ?N.9 51.08

S_00.19 I_.WI 815.113 116.00 115.47 13 SO 87 490_.8 51.85

1_Hle.88 88.9S 4.19 116.07 11S.48 0 57 81 7•4.9 $1.9E

SS05.10 1_1._9 8S6._ 110.09 115.47 13 10 87 4_0_.8 51.95
DI_IAL CCm_CTIOm

T_ -.?ele l_k -.sl_ TC$-S.IHHle BAU 1.0444

R_ ._lOT liMA -.0554 RC3 .SO79 FAU .04147

FOE -.tTDT FRA .L'389 FCM-8.70T9 _ 14010

• 71_7 liA .9311 KS 0.0_18 FSP -591

Nl_ LrI_cuTiON ACCURACY

8GT 44J18.0 Ibm _M10.9 84;3 101.0

RRT -.77_t RNF -.1_J87 RTF .0_1

4144.4 R_3 .liED R13 -.097•

• 61 4051.7 868 348.3 THA 174.80

ECC 1.E135

INJ £ LONG
5_J.ll

IM?. 54

_10.11

IM?.34

5_J.ll

IM7.54

OMIIT DETEMMINATION ACCURACY
ST ILqlO.9 •R 384.5 00 8/_.6

CRT -.9_N! CRS .9714 CMT -.8477
LSA 1555P.? 149A 165.1 86A I_.T

ELI 1318.1 EL£ 11'tl.9 ALF 1¢L_.66

LAUNCH •ATE OCT 4 1670 FLIGHT TIN[ 154.00 ARRIVAL DATE MAR ? I•71

HELIOCENTRIC C_IC

RL 146.05 LAL .00

RP 100._9 LAP 146

RC 151.805 f,L -lt.l?

PLAN[TOCENTM|C CQN|C

C5 1|.4_4 _ $.51S

LNCH AZMTH LNCH TIN[

6T.66 • 49 9

116.$4 It 15 55

6T.le • 49 9

111.54 18 15 55

67._ M 46 9

117.$4 1_ 15 55

Ol_Yl/_ _CTIN

TOE -._619 TRA 0.4019 TC_-M.ST_t 8AU 1.0¢_1

RDE .8_09 lIRA -.0048 RC5 .41H_ F_ .04_5

• TO1• MA .40_0 _C5 •._)_0 F_ -_•0

DI$TAIKE 457.441
LO_ 10.5• Vk _.@TO GAL -3.1N_ ASL $1.67 NCA ESS.S• GHA llM.Jt ECC .80501 INC 1.EN}S? Vl _.TTS

LOP ES§.Dt VP 5?.814 GAP 9._ AZP 00,83 TAL 191.17 TAP •O.TS RCA 96.0| APO 151.05 V8 34.9e£

GP 84.S0 ZAL 118.08 ZAP lS0.50 8T6 $1.8S ZAE 126.15 ETE 161.50 ZAC 1El.SO ETC 8•0,70 CLP-114.O6

OLA -55.48 ItAL tSS.81 MAD •S67.5 Vl[L 11.5_0 PTH 2.02 VHP 0._• DPA E.E4 NAP ES4.9_ ECC 1.£046

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AZMTH INJ TIME PO CST TIN INJ E LAT INJ • LONG

1508.10 87.58 5S0.38 116.•0 115.51 T 10 S1 708.1 $0.51 510.74

$591.74 87,59 8S0.1_ 118.60 115.$0 13 48 11 4SSS.? 30.5£ ESO.M

1_01.10 87.38 5SO.St I18.SO 113.S1 T 10 51 70£.1 _0.51 550.84

$995.?4 87.59 118.1_ 118._0 115.SO 13 40 11 4915.7 50.5Z £SO.M

190M.IO 87.$8 3SO._t III.MO 113.$1 ? 10 $1 701.1 _0.51 550.£4

$515.74 8T._S 858.1_ 118.00 113.SO 15 48 11 4055._ _0.51 E50.14

NIO-COU_I_[I_CUTION ACCURACY ORBIT DETEMMINATION ACCURACY

8GT 4199.| 8GM S90.8 8GS 100.S ST 1111.9 Me 517.5 6• ttS.O

lit -.?S_ lIF -.011S RTF .8_SS CRT -._44E C_• ._5S CST -.7_00
4715.1RI_ .1610 R13 -.IHI_I LSA 1161.7 14BA 1T7.0 SSA 33.4

84;1 4T10,S _ 34§.0 THA 175._ ELI 1168.8 EL8 118.5 ALF 16£.04

LAUNCH DATE OCT 4 1670 FLIGHT TIME 190.00 ARRIVAL •ATE NAIl 9 1971

HELIOCENTRIC C_NIC

ML 149.65 _ .00

lip 109.45 LAP 1.01
RC IS_.MI $4_ -lO._d

PLANETOCIOrlrM ! C CONIC

C5 1£.041 _ S.4?0

LNCH AZm LNCH TIN[

71.48 7 £? 6

108.56 1_ 9 6

T1.48 ? £7 I

lo8.S6 18 6 6

110.00 11 _ Me
120.00 15 11 SO

DIFFEN[NTIAL C4MtJ_TION8

-.5tll _ -.8701 TCS-e.11X)e IL4_J 1.0110
RD[ ._? I -.0741 RC3 .4910 FAU_O_e91

-.1445 _A .5581 FC3-E.?9?T _ 1S105

liD[ ._ MA .l_7 8C5 •.Tilt F•P -Sl?

DISTANCE 4es.s•e

LOL 10._9 VL li.611 _ -3.55 kZ_ 91.M NCA IRD.7I INA

LOP 8_H).11 VP 37.191 GAP 9.07 AZP Im.ll TAL 193.S0 TAP
GP L_.04 ZAL 10•.80 lAP 1SD.Im 81"0 91.70 ZAE ILqL50 ETE

I_A.SS [CC .81051 INC 1.544£ Vl L_.775

_.L_ RCA _._l APO 150.75 VE 34.946
1_.59 ZAC 185.88 ETC 861.51 CLP-1M.9_

DLA -SS.44 MAL 86_.17 _ 0_7.5 _ 11.151 PTH 8.01 Vt4P

L-I TIME INJ LAT INJ LONG INJ RT ADC INJ AZMTH INJ

Slfl_T.l_ I_.0_ $31.M 181._ 111.74 7 47 ST

S_10.45 _.07 N.M 181.M 111.T_ 13 4_ 45

I1_7.82 INl. O_ 3S1.1W 181._ 111.74 7 47 37

S911.43 8_.07 8_.09 II_L._MI 111._ 13 41 41

5754.161 81.05 871.Sl 1111.33 110.10 18 59 55
$485.40 50._HI 849.71 11_.07 100.33 14 41 $5

M|O-COtll_ Ir]_CUTIGH ACCURACY

8GT 47?8.0 _ 111.0 IG3 179.4

liT -.744_ MIMr -.T0_ RTF .MS•

44101.8 _ .11_9 R13 -.81NNI

SGI 4708.4 _ 550.0 ?HA 175.33

0.740 OPA .55 RAP 250.79 ECC 1.196£

TIME PO C•T TIN INJ _ LAT INJ _ LONG

_7.8 E8.77 _5.8£

SO10.4 £•.78 _$4.80

_Y.O 1_8.77 _45.8£

S010.4 88.78 _54.80

5154.9 E5.56 £_4.08

4885.4 58.5£ £41.05

CIIBIT D[TEMMINATION ACCURACY

ST 9S4.0 Me 578.£ 81 187.7

CRT -.9557 CR6 .llS6 CIT -.6579

L•A 10_6.1NSA 170.4 $SA 4£.5

ELI 1016.4 EL_ 107.1ALF 159.39

1907



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

t.AUIACH DATE OCT 4 1970 FLIGHT TIN( 158,00 ARRIVAL DATE MAR 11 1971

HELIOCENTRIC CONIC

RL 149.85 LAL .DO

RP 109.47 LAP .iS

RC 155.470 GL -9.1l

PLANETOC(NTRIC CONIC

C$ 11.779 _14L 3.458

LNCH AZNTH LNCH TIME

75.99 8 10 59

184.31 I111 SO

75.99 8 10 59

104.3E 11 58 SO

110.00 10 50 55

110.00 14 18 |

DISTANCE 499.040

LOL 10.58 VL 96.554 GAL -5.13 AZL 91.05 HCA 851.94 SNA 194.20 ECC .Z1170 1NC I.OSZS Vl 29.775

LOP E4E.SO VP 57.129 GAP 8,85 AZP 89.35 TAL 191.81 TAP 65,76 RCA 97.89 APO 150.S0 VZ 34.937

GP 81.67 ZAL lOS.11 ZAP 154,85 (T8 §1.85 ZAE 128,80 ET( 145.54 ZAC 1R4.03 ETC 299.£R CLP-IIS.75

DLA *$1.48 RAL 293.11 RAD 4597.4 VEL 11.540 PTH E.Ol VHP 4.408 DPA -1.34

L-I T|R( INJ LAT INJ LONG INJ RT AIC |NJ AZNTH INJ Title I1_ C8T TIM
1135.94 24.19 344.18 124.38 110.14 6 19 55 53S.9

5199.04 P4.71 181.10 It4.58 110.13 13 31 49 5099.1

113|.94 24.89 344.U 124.39 110.14 8 H 55 55S.9

5119.04 14.71 211.10 lU.38 110.13 13 31 49 5099.1

818.98 17.05 501.53 110.55 110.01 11 I 11 18.D

$814.41 31.95 231.00 1K.88 100.08 15 45 58 4648.4

DIFFERENTIAL _CTIOI_

TIDE -.4906 TRA -.1101 TC3-8.9598 BAU 1.0911

RDE .1183 MIA -.0840RC3 .4800 FAU .05744

FD( -.0899 IrRA .4011FC1-l.?517 BDP 15417

BO( .SOil MA .1549 Be1 t.9783 FEP -589

MID-COURSE EXECUTION ACCURACY

8GT 484|.1 V_ 518,1 $03 177.4

RRT -.TL_O RRF -.TSSO RTF .INS

I_! 41_.1 _ .1SOil lit]L1 -.0978

881 4080.1 _ IS7.4 THA 175.56

RAP 259.75 [CC 1.1959
INJ 2 LAT INJ E LONG

Z7.21 359.95

87.22 £80.5T

97.21 558.25

87.88 RQO.57

ZO.D8 895.54

35.89 8Z9.92

ORBIT OETERNINATION ACCURACY

ST 788.8 8R 397.9 99 199.1
CRT -.9811 QII .4044 C$T -.4535

LSA 84t.7 NSA 114.1 99A 55.2

EL1 883.1 8L8 92.5 ALF 155.48

LAUNCH DATE OCT 4 1970 FLIGHT TINE 100.00 ARRIVAL DATE NAR 15 1971

HELIOCENTRIC CONIC
RL 149.93 LAL .00

RP 104.51 LAP .64

RC 157.38T 64. -9.11

PLAN[TOCENTR ! C CONIC

C$ 11.919 VHL 3.418

iNCH AZNTH LNCH TIME
81.87 9 8 0

1_.75 11 31 19

100.00 11 1 30
1DO.DO 1R LID !0

110.00 10 55 34

110.OO 15 I lU

DIITANCE 474.117

LOL 10.19 VL L_i.4O7 IAL -8.78 AZL 90.70 HCA 815.18 SMA

843.49 VP 17.076 GAP 10.01 AZP Im,SS TAL 190.18 TAP

GP IO.41 ZAL 108.85 ZAP 155.11 [T8 38,05 ZN[ 187.05 [T[

181.85 ECC .91_L4 IN(: .7957 Vl _9.775

15.84 RCA 97.41 APO 150.81 Vf 34.985

194.48 ZAC 188.94 ETC 988.98 CLP-194.57

DLA -89.31 RAL £87.O4 RAO 4517.4 VEL 11.534 PTH 9.01 VHP 8.889 DPA -8.85

L-I TIIG INJ LAT INJ L_NG INJ RT AaC INJ AZI4TH INJ TINE PO CIT TIM
100_.15 LMJ.8D 111.75 187.St| 108,tHI 8 84 48 409.4

5897.¢M L_.IO 8?7.87 187.59 108.17 13 8 £5 5887.9

154.49 10.58 305.70 ltl.4l 119,19 11 18 1A 54.5

5870.75 81.09 £14.R7 118.51 105.14 15 54 50 5070.7

718.57 11.51 30147 111.77 191.11 10 47 33 114.4

5181.41 11.91 _.91 150.11 t5,31 16 88 53 4511.4
DIFFERENTIAL C08Ht[CTION8

TO( -.5911 TIIA .Ol_T TC3-7.1178 BAU 1.11L_J

• 913Q lIRA -.0949 RC3 .41k$8 FAU .03575

FD( -.OL_8 FRA .4950 FC3-9.$591 BDP 15581

BIDE .4114 BRA .0975 BC3 7.1581 FSP -570

RAP 810.75 ECC 1.1915

INJ 2 LAT INJ 8 LONG
85.88 395.79

85.83 tlH).A9

83.59 8ti.05

87.91 859.44

17.95 501.45

• 1.19 890.74

ORBIT DETERNINATION ACCURACY

ST t08.8 SR 115,5 99 195.0

CRT -.9O45 CRS .8950 CST -.1948

LSA 705.3 NSA 145.8 85A 71.3

EL1 704.2 EL8 78.1ALF 149.52

NID-COUIRI( EXECUTION ACCURACY

IGT 41N55.7 _ 513.0 8G3 174.9

RRT -.7011 I_ -.TI58 RTF .8959

N 4931.| R_ .1111 R13 -.89_5

561 4018.0 80_ _t4.1 THA 175.78

LAUNCH DATE OCT 4 1970 FLIGHT TIN( lll,OO ARRIVAL DATE MAR lS 1971

HELIOCENTRIC CONIC

RL 14l.G5 LAL .DO

RP 108.54 LAP .48

RC 159.919 GL -4.18

PLAMETOCENTRIC CONIC

C5 11.419 VHL 3.408

LNCH AZNTH LN_H TIME
_O.OO 9 40 1E

90.O0 11 30 lg

1DO.00 10 19 5

100.00 15 54 11
110.00 10 29 54

110.00 15 48 52

DISTANCE 410.371

LOL. 10.56 VL 26.440 GAL -8.89 AZL 110.54 HCA 258.50 8NA 1ES.SO ECC .21588 INC .5588 Vl £9.775

LOP 248.66 VP 57.084 GAP 10.15 AZP 89.78 TAL 188.48 TAP 1_,78 RCA iS,it APO 150.09 V2 34.915

GP 19.38 ZAL 99,48 ZAP 157.01 ETI St.4$ ZA£ 187.87 [TE 185.11 ZAC 122.01 ETC £45.40 CLP-147.59

DLA -IT.i! RAL t70.99 RAD 1587,4 VEL 11.553 PTH 8,01VHP 1.982 DPA -4.80 RAP 242.85

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

148.70 19.80 387.1_ 119.59 118,07 9 59 4 340.7 91.04

5179.44 85.59 888.17 118.04 108.51 13 9 19 5879,4 27.07

914.28 15.84 517.L_ 185.20 111.08 10 38 50 884.2 19.45

5480.15 89.76 251.45 118.78 98.51 15 5 31 4880.2 99.14

799,89 10.54 118.78 185.48 181.71 10 40 15 111.7 14.79

5077.45 34.15 n1.41 131.87 R1.51 17 7 89 4477.5 53.99

DIFFERENTIAL C._RRECTI_I8

-.R419 TRA .1_11 TC5-7.2517 8AU 1.1881

RD[ .£118 R_A -.1059 RC3 .4497 FAU .03415
FDE .05R4 FRA .5114 FC5-8.5451 BliP 15787

DOE .SRlO MA .£O45 BC5 7.2858 FSP -568

NIO-C(XJRD£ EXECUTION ACCURACT

8GT 4971.4 VAI 5_0.8 8G5 178.2

NET -.114118 RRF -.191_D RTF .8119

4197.5 RI5 .1118 R13 -.8975

111 4901.4 $G_ 378.6 THA 175.98

ECC 1.1419

INJ 2 LONG

5R0.55

E73.91

510.15

244.74

5O4.14

814.19

ORBIT O[TERNINATION ACCURACY

ST 444.3 M 310.4 88 183.1

CRT -.9479 CRD -.0118 CIT -.1141

LSA 585.$ MA 199.9 95A 81.1
EL1 584.9 EL8 90.5 ALF 141.27

LAiJNCH DATE OCT 4 1970 FLIGHT TINE 164.00 ARRIVAL DATE MAR 17 1971

H_LIOCENTRIC C._41C

RL 149.99 LAL .00

RP 1O4.51 LAP .87
RC 191.784 GL -R.38

PLAN[TOCENTRIC CO4IC

C3 11.709 V_L 5.488

LNCH AZNTH INCH TIME

90.00 9 5 11

9O.OO 18 51 _1

100.00 10 0 39

100.00 14 RI 37

110.00 ID 81 58

110.00 19 19 54

DISTANCE 418.0¢11
LOL 10.18 VL L_.3115 GAL -1.85 AZL 90.11 14CA 841.48 814A

LOP 951.14 VP 54.974 GAP 10.57 AZP 89.85 TAI. 188.70 TAP

GP 18.48 ZAL 95.11 ZAP 158.81 [71 58.94 ZA[ 187,44 ETE

183.17 ECC .81738 IN(: .3083 Vl L_9.775
M.19 RCA 94.40 APO 149.95 V2 34.901

115.88 ZAC 191.15 ETC £94.28 CLP-198.19

DLA -25.75 RAL 874.87 RkO 15|?.4 V(L 11.517 PTH E.01 VHP 7.084 DPA -5.39

L-] TIN( gNJ bAT gNJ L_NG gNJ RT A$C ZNJ AZNTH |NJ TIME PO CST TIM

1110.84 13.55 DN.I1 131.8t 115.10 9 81 51 510.0

571t.49 17.51 8_O._4 1_J.10 11,94 14 11 17 5118.5

940.45 11.11 I14.o4 190.11 11T,7£ 10 18 80 140.9

S_44.81 L_.88 _4S.14 1_.13 _4._ 15 51 4 4784.8

874.30 7.77 118._ 111.il 181.39 10 31 88 874.3

SO041,1S 34.14 817.11 |N,44 ll.81 17 48 20 4400.8
DIFFERENTIAL CalI_CTiON8

TO( -.Sill TIA ._lI5 TC1-7.8877 I_U) 1.1487

RDE .8017 RRA -.1111 RC3 .4185 FAU .018_

FDE .0144 FRA .5118 FCI-9.4048 BIke 15118

BiDE .R450 liRA .3447 BC3 7.5OO5 FSP -553

RAP 964.99 [CC 1.1927

INJ 2 LAT INJ 8 LONG

19.92 351.04

89.80 291.74

15.28 517.17

29.99 854.54

18.11 510.51

33.58 EO4.67

ORBIT OETERI4INATION ACCURACY

ST 385.1 SR 357.5 99 214.0

CRT -.7_48 CRD -.8990 CDT -.5595

LSA 458.9 141A 858.9 $$A 75.4

ELI 452.9 EL2 194.3 ALF 151.25

NID-COURDE EXECUTION ACCURACY

8GT 90|Jt.l _ 901.1 563 180.2

RRT *.110R RRF -.1194 RTF .8981

SCA! 5U58.4 RL_ .0144 R13 -.8988

SG1 5044.1 $G_ 380.4 THA 178.16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970 J

LAUM(H DATE OCT 4 :lYO FL1644T TIME I•Q.OO ARRIVAL DATE MAR J9 1971

N(LIO((NTRIC CONIC Of|TAlK[ 491.739

RL 140.09 LAL .00 LOt. 10.36 VL H.$$0 GAL -1.40 AZL W.09 MEA Z44.aS M4A

RP IO0.RI LAP .DO LOP t§§.Ol Vie $•.994 GAP 10.83 AZP 89.9• TAL 114.98 TAP

RC llS._lS GL -.TO GP 17.$§ ZAL DI.41 ZAP 15D.$7 ET8 SS.GI ZA[ 127.60 (TE

PLAN[TOCENTRIC CONIC

C] 11.911 VHL ].49J DLA -Z].IND RAL 2TI.TO PAD I$i?.§ V[L 11.S4i PTH Z.OZ VHP

LNCN AZNTN INCH Till L'I Till INJ I.AT INJ lONG INJ liT AIC

!)0.00 • 47 SO |III.DI |O.|O S44.11 |34.74

I0.00 13 14 11 S¢10_.1_ •.If L_2,41 I_Ht.T7

100.00 • 49 M SmHI.SO O.S• 319.$£ 155.93

100.00 19 I 11 S£?9.1S 89.88 2S8.10 139.84

110.00 10 II) • 94S.99 S.1.4 _0.40 1)1.85

110.00 19 19 SO 41MLS.97 $$.B0 8JR,OR ISO.•g

DIFFEItENTIAL CClUECTIQll NIO-_.OUIIIIE Ir_CUTICN ACCbllACT

109 -.Oe08 TDA .SOWI TCS-Y.Lqi04 IUMJ $.1.139 8GT 51.1.7..11 _ SOI.S 8GS t1••.5
RD( .91.$0 llA -.SIN IW_ .41.89 FAU .09SSO lit -.4441 lIF -.NT1 RTF .90_D

FOE .1.1_J7 _ .ROS4 Ircs-I.£T_ liSP 1.1SIS VdB 5148.1 I_l .OeOII 91S -.I)034

IN)( .9111 RSA .Silo KS 7.20mJ Flip -SOS 8471 S$87.9 _ S48.1 THA 17•.31

1212.84 ECC .21959 INC .0904 Vl 29.?75

• S.14 RCA R5.•R APO 14D.81 V2 34.•90

114.49 ZAC 120.$• ETC 2¢kl. RS CLP-I4D.D9

7.Z010PA -R.4G RAP 217.17 ECC 1.11)41

INJ AZNTH INJ TIME PO CST TIN [NJ 2 LAT INJ 9 LONG

111.59 R 8 81 R31.D 19.59 330.OR

91.04 14 17 48 5003.9 80,2• 2S$.00

118.74 10 • SS 4_Hi.S 12.$5 $82,71

90.79 1.6 S$ 10 4J78.t 99.R7 2L_I.•O

189.14 10 34 53 144.0 9.55 314.09

IS.N 18 14 S• 4344.0 32.0• 903.93

ORIIT 09TE]_I41NAT|ON ACCURACY

ST 311.S M 3S7.1 $8 843.4
CRT -.9•74 C._• -.340T C$T -.T344

LSA 3117.4 NDA 344.1 $•A 64.2

ELl 31HS.O EL_ 8BO.R ALF 123.$$

LAUNCH DATE OCT 4 1170 FLIGHT Till lqMl.O0 ARRIVAL DATE NAR 21 1971

RL 141.•i U_ ._
IM.IS LAP -.11

PL_DII_ 1C _IC

CI I1.1_ K S.500

I..7404 AZWTH I.NCN Till

gO.O0 • S7 S

90.00 14 S •

IO0.O0 • 41

100.00 11 41 94

110.00 10 1.8 •

lSO.O0 1/' li 14

DIITAN(( 497._1_
L_L 1.0.$4 VL _.L_rS GAL -.93 AZL 99.89 HCA _47.93 M4A lsm.51ECC .L_L_D8 INC .1181 Vl 89.775

LOP 9_.|t V1P _9.•73 GAP 11.09 AZP gO.04 TAL 191.8• TAP 71.01 RCA 99.30 APO 149.79 V2 34.8•0

64P 1.•.78 ZAL 84.88 ZAP lgO.4S ETS $4.31 ZJM[ 117.74 ETE 117.03 ZAC 11D.IS ETC 895.•£ CLP-I•9.T7

DLA -I_.OD RAL 111.44 RAD •$97.3 ilL 11.540 PTH 8.08 _ 7.383 DPA °7.40 RAP 919.41 ECC 1.901•

L-| Till |NJ LAT INJ LONG INJ RT ARC ZNJ AZ1RTH INJ TIRE leo C•T TIM INJ 8 LAT |NJ £ LONG

$_.1.8 7.09 3_._ $37.1H; 117.49 S 39 11 793.9 10.79 343.74

SS1.I.S§ _9._ 8_,11 149._H_ ll.II 19 )7 4 4918.4 80.00 947.5l

1.lll.t 9.7• 3_.17 137.97 111.31 10 I 18 381.1 •.14 _97.19

1.010.MI 8.•1 31S.N 19|.19 184.10 IO 14 14 410.§ 7.07 )iT.DR

4_M_.07 SS.31 _0_.7_ $IS.01 I_.1_ 10 44 45 4189.1 39.17 1_P.81

_IT D(11_IMINATION ACCURACY
ST 449.4 li 339.0 IS 908.•

(:liT .8_01 C_• -.4378 C•T -.94S5

L_4 539.3 NSA 154D.4 DIA S8.3

ELI 4SO.• EL2 330.3 ALF 92.4?

DI_IA_ ¢CIIICT|N

T0[ .11.|1 _ ._ TC$-7.1._11 I_U 1.1705

FD[ 4771 IlllA .l_MMI FC_-I.0_Sl I_P II_SS

ROE .8599 liA .7144 KS 7.S44_ FSP -SSl

NIO-COUII[ [_[CUTION ACCURACY
lit S|41.S _ S0_.4 KS 1_.1

lit -.UO_ |iF -.•178 1TF ._17

I S174.1 _ ._ IIS -._1

_l 3ill.! I 315.$ _A |71.49

LAUNCH DATE OCT 4 1970 FLIGHT TIME ITO.OO ARRIVAL DATE NAR 95 1971

t¢_LIOCENTRlC CONIC

RL 149.O1 LAi. .00

RP lO0._J LAP -.89

• C liT.ill _ 8.88

PLAllTOCENTR I C CONIC

C$ 18.718 VHL _l. 5GS

LI4_4 AZMTH LNCH TIN[

90.00 89954

9O.00 14 41 33

lo0.O0 I) _ 3

100.DO !1 11 I

110.O0 10 18 T

110.O0 17 59 11

DISTANCE 503.098

LOt. 10.$1 VL L_.882 GAL -.44 AZL Rl.•S NCA 851.00 GHA 1_.1D ECC .88408 1;4C .3093 VI _.TT5

LOP 9•1.31 VP SS.OIT GAP 1_.$1 AZP DO.IO TAL 11|.§8 TAP 79.58 flCA 94.78 APO 149.t_ V2 34,ill

GP 11.08 ZAL IS.94 ZAP 111.41 ETS 33.S8 ZN[ 187.81 ETE 117.5S ZAC 110.96 ETC 81_1.8• CLP-1TO.S$

DLA -_0.38 9AL 8•1.14 9AJD 13•1.| VI[L 11.580 PTH 8.05 VHP 7.461 DPA -8.82 RAP 871.70 ECC 1.2092

L-I Till INJ LAT INJ L.ONG INJ RT ARC |NJ AZNTH INJ T|ll PO CST TIN INJ 8 LAT INJ 8 LONG

1.490.1_ 4.39 SSS.4S $41.48 1|1.01 • SS 39 •_0.3 8.04 348.74
5447.01 88.10 831.00 147.09 17.30 11 19 _0 4847.0 27.53 94R.3•

1190.31 S.it 53S.•1 140.81 119.74 i 38 $ IO0.4 7.05 338.04

3149.13 89.SS 888.47 141.91 83.47 17 41 48 4549.8 ZR._I 219.7D

1074.11 .19 187.£4 |_8.94 194.11 10 S• 8 474.1 4.64 391.D3
4840.4? 13.03 809.07 144,49 80.T_ 19 13 12 4940.S $1.42 1RG.22

GRBIT DETERI4INATION ACCURACY

3T 624.1 M 54•.2 S3 327._

CRT .4415 CR$ -.1144 CST -.DDS1

LSA 785.9 _ _1.3 33A 43.4

EL1 648.8 EL2 300.0 ALF 17.D8

DIFFERENTIAL CC_[CT|ON_

TD( .941• TRA .MM_ TC_-•._L_ BAU 1.181•

RDE .9117 lIRA -.13110 RCS .34_N) FAU ._7•7

FDE .8O01 FRA .TON FCS-I.8843 •lip 1•197

• 38_ liA .O0_ _S •.9597 F•P -591

RID-COURSE EXECUTION ACCURACY

SGT 51.•7.1 _ SOS.? 1_3 131.0

liT o.S9979RF -.5911) 911r .9039

SGB 1181.1_ .0997 913 -._DS7

SG1 5_D•.4•G_ 409.4 THA 17•.SS

LAUNCH DATE OCT 4 191'0 FLIGHT TIN[ 1T8.00 ARRIVAL DATE NAR 25 1971

_(L IGCENTN IC C_N41C

RL 1.49.11 _ .O0

RP 1.00.71. LAP -.48

RC 170.O03 6_ 3.99

P_J4ETOCI_TR l C CONIC

C3 13.318 _ S,_I

LIKH AZNTN LNCH TIRE

9O.O0 • 91 •

9O.O0 13 1.4 $1

100.O0 • 13 1.1

1O0.O0 |l 47

lID.D0 1.0 19 0

11•.DO 1• O0 7

D IFlr_N_MT | AL CCINKCTION4

109 .H lrllA I.IOL_ TC3-•.1747 1AU 1.1194

• 9184 liA -.11_ ItCS .Ill3 IrAu .08|SO

• 971.9 _A .7330 FCS-I.MSS W 1._

.4439 liA 1.1114 BC3 •._39 Flip -SO0

DISTANCI[ 908.1_7

LOL 1.0.S• _ 21.119 GAL .Oil AZL N.SO HCA 854.17 SNA

LOP 9_4.SS VII St. TO0 GAP l$.lkl AZP 90.14 TAL 179.78 TAP

GP 1.3.43 ZN. 99,?0 ZAP 11_.31 [T• 39.81 ZAE 197.97 ETE

121.88 ECC .89763 INC .4984 Vl ZD.TTS

7_.94 RCA 94.11 APO 149.95 V2 34.859

lOT.11 ZAC 118.33 ETC 26•.D5 CLP-ITI.$1

DLA -18.S0 PAL I_19.71RAD 1t17.5 VI[L 11.104 PTH 9.05 V14P 7.107 DPA -8.94 RAP 274.02 ECC 1.2191

L-I Till INJ LAT INJ LONG INJ RT ARC INJ AZMI"H XNJ Till PO CST TIN lNJ 8 LAT INJ 9 LONG
1901..07 1.71 959.09 143.15 118.87 8 50 7 901.1 5.50 353.31

3_M1.11 87.99 14l.H 190.17 83.O0 1• 44 37 47•4.1 2e.95 931.03

1.174.89 .10 _48.?0 144.4• 119.89 9 31 97 674.8 4.57 33•.17

SOOT.SO 90.1_ 1_.4.49 ISO.SS 83.39 16 18 13 4467.1 Z•.O0 219.84

1157.39 -t.t5 330.98 |49.79 184.19 10 S? SO 537.1 2.94 394._2

4797.38 38.33 _DI.IL5 149.1_ 78.•7 19 40 5 4197.4 30.69 193.11

NID-COi.q_EX[CUT|ON ACCURACY ORBIT DE_INATION ACCURACY

KT S£ST.I 8DR 499.1S&S 155.1 ST 834.1 M 343.8 SS 374.0

liT -.37SllmF -.SAIS• RTF .8O07 CRT .5489 CR$ -.5R*40 CST -.9937

SC_ 3£81.7 _ .0_19 913 -.9000 LSA 935.8 NSA 980.8 3SA 3T.S

_11 314S,1 _ 407.4 THA 171.34 EL1 "853.3 ELl 279.5 ALF 14.29
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH •ATE OCT 4 197• FLIGHT TIN( 174.0• ARRIVAL DATE HAR 17 1971

HELIOCENTRIC CONIC

RL 149.85 LAL .00 LOt. 10.30 VL

9P 108,74 LAP -.88 LOP 217.79 VP
RC 178.041 GL 4.75 GP 14.88 ZAL

PLAN[TOCENT�IC CONIC

¢$ 14.092 _ 3.75•

LNCH AEMTH LNCH TIRE

90.00 8 11 $5

90.00 15 45 _6
100.00 9 33 35

100.00 17 1t 37

11•.00 1• ZO 31
11•.00 18 41 1•

• Ilrlr(RENTIAL _CT|ON8

TO( .5848 TRA 1.3Ot4 TC3-9.3799 BAU 1.2OO9

RD( .!170 8BIA -.I713 RC3 ,3119 FAU .08A3t

F•E .3034 IrllA .7919 FC3-1._DIO BSP IIMHV_

DOE .5879 B_A 1.3111 BC3 9.3877 FIk 0 -503

DISTANCE 514.£0t

28.118 GAL .59 AZL 89.31 HCA E§7.34 8HA 121.50 E(( .23113 INC .8912 Vl 29.775

38.734 GAP 11.93 AZP 90.15 TAb 178.04 TAP 75.38 RCA 93.48 APO 14t.ll VZ 34.85•

78.21 ZAP 163.18 [T8 58,13 ZA[ ltl.O7 ETE 111.40 ZAC 117.73 [TC 287.81 CLP-171.•7

DLA -18.95 RAL 193.18 RJJD 8517.1_1[L 11.438 PTH £.04 VHP 7.714 DPA -9.58 NAP 278.34 ECC 1.1314

L-I TIN( INJ LAT |NJ LONG INJ RT kg INJ AZNTH INJ TIN( PO CIT TIM INJ Z LAT INJ R LONG

1577.41 -.73 4.n 148.90 118.31 8 40 1l 977.4 3.•6 357.59

5333.71 tT.SI 241.77 154.37 83.tt 17 14 30 4733.7 tl.33 t_1.52

1346.13 *1.it 344.11 148.30 119.14 • 58 1 741.1 t.lt 34•.•9

5040.23 28.80 t£1,00 154.19 8t,12 ll 40 57 4440.2 87.54 812.5•

1119.11 -4.59 333.74 146.57 123.91 10 40 30 509.1 -.11 327.52

4790.01 32.00 lIHl.02 153.50 77.29 20 5 30 4160.0 29.•2 lg0.45

MID-C.GUlIS[ EXECUTION ACCURACY ORBIT DET[J_NINATION ACCURACY

JGT S883.0 8_ 4J8.4 JG3 151.7 ST 1021.2 811 342.4 tl 49R.9

NNT -.SStl NB r -.$439 RTF .9011 CRT .5900 CN8 -.$111 C$T -.9J_3

IGI 5301.S P_5 .GDt£ R13 -.IO_ LSA 1J_3.l NIA t19.8 8SA 32.1

84;1 S190.4 _ 413.0 THA 178.97 ELI I•SO.O EL2 298.7 ALF 12.G_

LAUNCH •ATE OCT 4 191'0 FLIGHT TINE 178.00 ARRIVAL DATE NAN 89 1971

HEL IOCENTlll C C.,GNl C

RL 149.85 LAL .00

RP 104.77 LAP -.85

RC 174.090 64. 5.80

Pt.A/GTOCENTR 1C CCNIC

C3 14.975 V_. 3.8?0

L_N AZNTH LNCH TIRE

90.DO • 19 54

90.00 18 14 11

IGO.O0 9 32 53
1DO.DO 17 43 93

110.00 10 I_ El

I10.00 19 10 44

DIFFERENTIAL CaE_CTlOml

TD[ .14417 TRA 1.S111 TC3-1.0319 IAU 1.2104

ND[ .1117 IA -.1111 iC3 .Ill1 FAU ,01_

• 88_4 FRA .9343 FC3-1.3152 lip 17010

I_[ .7045 MA 1.34_J BC3 1.0459 FDP -494

DISTANCE 519.75t

bOL 10.30 VL 28.005 GAL 1.13 AZL 119.14 HC_k £_0.51 8HA 121.28 ECC .23474 IN(: .8597 Vl 99.775
£70.II VP _8.989 GAP 18.84 AZP 90.14 TAL 178.30 TAP 7G.81 RCA 98.81 APO 149.74 VE 54.841

GP 14.36 ZAL 74.88 ZAP 193.98 8T8 $9.85 ZN[ 188.18 8TE 1141.77 ZkC 117.17 ETC 898.17 CLP-179.88

DLA -15.31 RAL 894.49 RAID 8S87.1 V(L 11.977 PTH

L-I TIME INJ LAT

1950.59 -3.08

5881.14 87.19

1414.93 -4.19
4m._4 _.39

18_9.53 -S.l_

4717.51 31.49

8.09 VHP 7,938 DPA -10.O_ NAP 878.74 ECC 1.8485

INJ LONG INJ RT ASC INJ AZMTH INJ TIME R) CST TIN INJ 8 LAT INJ t lONG

9.30 158.79 119.19 9 47 _l 1050.4 .71 1.87

839,54 158.11 81.95 17 48 19 4180.7 85.78 231.18

3S0,40 151.19 111.83 I $9 I8 914.9 -.17 _13.87
818.04 157.10 10.18 t9 7 18 4399,4 81.70 IOl.15

3_.12 IS0.$0 183.57 10 43 89 959.5 -8.48 3_D._8

188._ 157.13 75.88 L_D _J 33 4187.5 89.24 188.14
NID-COU_ EXECUTION ACCURACy ORBZT DETERMINATION ACCURACY

8GT |3_4.7 80_ 4J_.8 803 149.3 ST 1L_3.7 SR 340.1 98 454.0

RRT -.93tt ill r -.5188 RTF .9089 CRT .IBM C_8 -.90_8 CIT -.997£

5347.8 R_ .0355 R13 -.9098 LSA 1319.8 NDA 891.0 IDA 29.4

fiG1 5331.5 _8 417.8 THA 177.11 EL1 1843.1 EL8 860.5 ALF 10.37

LAUN(H OAT2 OCT 4 1970 FLIGHT TIN( 178.00 ARRIVAL DATE Nk! 51 1971

N(LIOC2NTR1C CONIC DISTANCE 5_5.271

RL 149.85 LAL .OO LO_ 10.3_ VL 28.014 GAL 1,70 AZL 88.97 HCA 285,17 3NA 120.88 ECC .25889 IN( 1.0549 Vl 89.775

RP 108.78 LAP -1.05 LOP 274.03 VP 36._5 GAP 18.§9 AZP 90.11 TAL 174,§5 TAP 78.83 RCA 92.10 APO 149.88 VE 34.835

RC 178.055 GL 6.75 GP 13.88 ZAL 71.58 ZAP 1_4.78 [78 91.D9 ZA[ 128.24 [T[ 199,11 ZAC 110.82 [TC Ell.iS CLP-175.57

PLAN[TOCENTRIC CONIC

C$ 18.0_9 VHL 4.009 DLA -15.78 RAL _99.99 RAiD 9597.9 V[L 11.784 PTH 8.07 VHP 8.115 DPA -1D.53 RAP 881.15 ECC 1.2¢hl5

LI_H AZNTH LNCH TIM( L-I TIN( |NJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIRE RO C$T TIM INJ 2 LAT INJ 8 LONG

90.00 • 18 47 1720.65 -§.33 18.84 159.73 117.85 D 47 27 1180.9 -1.58 5.51

• O.O0 18 40 48 5250.20 99.75 836.80 161.89 80.34 18 8 18 4950.2 85.14 2£8.50

10(3.00 9 52 51 1481.83 -8.38 $54.09 1§9,16 119.87 9 57 33 881.8 -2.43 347.53

100.00 18 9 _ 4W.45 27.92 215.53 191.&4 78.07 19 38 8 4314.4 8G.10 _*07.£1

110.00 10 84 48 1518.94 -9.10 340.09 154.50 183.09 10 49 47 718.9 -4.99 353.79

110.00 19 33 57 4699.91 31.DE 194.1_ 190.81 74.81 80 58 17 4099.9 88.43 194._5

DIFFERENTIAL CONRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TD( .9047 TRA 1.7508 TC3-5.89_4 BAU 1.8851 SGT 5337.9 8GR 493.3 983 144.4 ST 1398.4 M 339.1 89 458.0

• 8894 RIqA -._47 RC3 .2871 FAU .01174 II_T -.510_ RRIr -.50_1 RTF .9185 CRT .8468 CR9 -.8190 CIT -.9977

FDE .3970 FRA .8_1 FC3-1.1711 BDP 17538 SCAB 53_D.5 N_ .0199 R13 -.9189 LSA 1491.9 N_A 257.0 SDA 25.5
B_E .8311 BRA 1.7981 BC3 5.7088 FSP -498 84;1 5374.0 _ 4_D.8 THA 177.84 EL1 1410.2 EL2 855.5 ALF 9.15

LAUNCH DATE OCT 4 1970 FLIGHT TIME 180.00 ARRIVAL DATE APR 2 1971

HELIOCENTRIC CONIC

RL 149.95 LAL .00

RP 101.91 LAP -1.21

RC 178.031 GL 7.54

PLAN[TOCENTRIC CONlC

C3 17.398 VHL 4.197

LNCH AZMTH LNCH TIME

90.00 9 18 liD

90.00 17 5 39

100.00 9 33 12

100.00 18 33 19

11D.00 10 87 12

110.00 19 55 47

DIFFERENTIAL C(]tlt[CT|_N8

T_E .9710 TRA 8.OOI1 TC3-5.2710 8AU 1._8

ROE .E_44 llA -.!188 RC3 .8381 FAU .02001

FOE .4058 FNA .9159 FC3 -.9975 BSP 17391

BID( .9989 BRA 2.01_• BC3 5.2794 FSP -47D

DISTANCE 530.753

LO_ 10.38 VL 25._83 GAL 8._0 AZL 88.79 HCA 888,1M SI4A 180.70 ECC .84308 INC 1.8074 Vl 99.775

LOP 177.t0 VP _J._Ot GAP 18.g0 AZP 90.07 TAL 178.91 TAP 79.95 RCA 91.39 APO t50.03 V8 34.925
GP 13.49 ZN. 88.34 ZAP 185.41 [T9 33.75 ZA_ 188.38 [T[ 119.41 ZAC 111.09 [TC 899.58 CBP-174.32

DLA -12.38 RAL _0_.75 RAD 8587.7 VEL 11.779 PTH 8.08 VHP 8._08 DPA -t0.98 RAP 883.54 ECC 1.8957

L-I TIME INJ LAT INJ bONG INJ RT A$C INJ AZI4TH INJ TIME PO CST TIN INJ £ LAT INJ E LONG

1788.11 -7.40 lt.0e 190.75 117.39 8 41 9 1198.8 -3.75 9.38

5817.77 L_J.35 834.50 185.19 79.15 18 38 _ _S17.8 24.10 199.17

1_18.53 -8.58 357,78 110,11 118.74 9 59 9 941.5 -4.98 351.10

4933.00 87.58 813.45 195.48 77.84 11 55 33 4335.1 85.57 tOS.ll

1377.41 -11,89 343.84 198.|4 128.49 10 50 19 777.4 -9.99 3_.87

4978.98 30.60 198.88 184,_4 73.88 81 13 44 4077.0 89.10 184,88

glO-_ [X[CUTIGN ACCURACY _NllIT OETERNINATION ACCURACY

9GT 5_OJ,t N 487.9 8G3 141.0 ST 1588.7 M 335.4 88 487.6

tiT -.411413 RRF -.4788 RTF .9135 CRT .9603 CR8 -.9380 CST -.9981

SCAS 5411.9 _ .0P.48 RI5 -.9138 LSA 1974.8 NDA 850.9 83A 25.2

54;1 5395.4 898 4_.9 THA 177.40 ELI 1608.5 EL2 249.4 ALF 8.14

1990



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH •ATE OCT 4 1•7• FLIGHT TIME 1•2.•• ARRIVAL DATE APR 4 1971

HELIOCENTRIC CONIC

RL 14•.•9 LAL .DO LOt. 1•.36 VL

RP IO0.IM LAP -1.3• LOP E80.3• Vll

IC 180,_ GL •,14 GP 13,•7 ZAL

PLAN[TOCENTItIC CON|C

C] 1•,87• _AL 4,349

LKH AZNTH LKH TIN[
9O.OO • 10 19

SO.O0 17 tO SO

100.00 • 34 17

1DO.DO 10 99 19

110.OO IO 30 7

110.OO 80 l• 19

• IFFE_NTIAL C_tR[CTICOI

TDE l.i3_J TIIA t.8_JO TC_-4.•SODBAU 1.11176

liD[ .1411 IIA -.tit• IIC3 .Ell• FAU .01851

FOE .4100 FRA ,_JeS FC3 -,8495 RIP 17445

M 1.190_ EtA t.£158K$ 4.13111 Flip -413

DISTANCE 596,114
25,914 GAL 8,92 AZL 88,61 NCA 270,00 SNA

3•,§GO GAP 13.89 AZP SO,O0 TAb 171,07 TAP

• S.t9 ZAP 19.04 ET$ N.04 ZAE 12•.39 (TE

120,41 ECC .24771 |NC 1.379• Vl £9.775

81.07 tCA 90,58 APO 150.15 V£ $4.019

169.7• ZAC 115.5• ETC ZT•.Z$ CLP-175.•S

• LA -10,•3 RAL SOS,SO RAID JSlT,8 _[L 11,843 PTH 2,10 VHP •.§17 DPA -11,15 RAP £95.•7 ECC 1.5107

L-I TIN[ |NJ LAT INJ LONG INJ 97 ADC INJ AZNTH |NJ TIN[ I_ CDT TIN INJ Z LAT INJ £.LONG

1•$4.$4 -9.St 1•.B4 194.81 111.79 • 49 19 ltS4.S -5.85 15.09

SlJO,_J L_J,O0 231,R IlMJ.SO 78.37 18 55 21 4191.• 14,14 8E4,49

1•09.•_ -10.57 1._9 1•4.15 118.1t 10 1 7 1009.• -6.75 5_l.JS
4•10.9Q £7.1• 211.74 1•9.22 77.01 20 17 _D 4311.0 tS.l• £05.55

1434.•3 -15.34 34•.40 1•2.•_ 121.77 10 54 t •34.• -•.04 55•.95

44190.57 SO.tS 1•1.64 1M.29 75.12 21 35 57 405•.1 E7.•• 183.41

N|D-COUNm[[ECUTION ACCURACY 0RBITDET[RNINATION ACCURACY

SGT 5414,9 8GN 49e.4 805 157.• ST 1755.• 89 55£.7 •S 518.£

RNT -.4771NNF -.4S78 RTF .9157 CRT .•498 CR• -.J415 CBT -.9984

$Ga 1458,0923 ,OeO7 915 -,9158 LSA 1842,• NIA t4•,S •SA E1.4

SGI $419.4 80_ 41_.6 THA 177.55 EL1 1770.5 ELZ 145.0 ALF 7.30

LAUNCH •ATE OCT 4 1•70 FLIGHT TINE 1B4.00 ARRIVAL •ATE APR 6 1971

HELIOCENTRIC C_IC
RL 149.6S _ .00

RP IO0.04 LAP -S.SS

ItC 101.1_4 GL •.84

PLANET•CENT91C CONIC

C5 roD.Q4• V_ 4.544

_CH AZWTH LNCH TINE

90.00 • 10 54

9O.OO 17 50 89

SOO.O0 9 $3 51

100.00 1• 1• 34

110.OO 10 311 SIP

110.00 RO S• SO

DISTANCE 141,518

LOL 10,_J VL ES,t_5 GAL 5,97 AZL M,4| HCA 173,10 _A 1E0,14 ECC ,ESIS3 INC 1,3305 Vl IS.TTS

LOP 183,51 VP 58,S19 GAP iS,M AZP 8J,•1 TAL 1••,55 TAP 8_.49 RCA •9,75 APO 1S0.51 Vt 34,•19

GP lt.Tl ZAL 1_.541 ZAff IN.•2 ET5 M.S9 ZAE 118.45 ETE 1N.H ZAC 115.0• ET( R70.07 CLP-175.8•

OLA -9.65 RAL 508.44 RAID •587.8 V[L 11.•1• PTH £.1t VHP •.74£ DPA -11.35

L-I TINE INJ LAT |NJ L_NG INJ RT ADC |NJ AZMTH INJ TIME P• CST TIN

1918.J3 -11.46 25,55 11_.J0 11•.07 • SO S5 151•.6
51WJ.39 tS.T0 251.11 1_.55 77.07 19 11 50 45•9.4

1•71.49 -1t.55 4.88 lIMt.SS 117._9 10 5 _ 1071.5
48131.77 I_.lNI 110.39 1T_.05 7•.5• L)O 58 S 4_91.•

1491.3E -15._J 349.58 100.74 1_0.•5 10 S7 30 8•1.5

4444.50 19.97 190.14 171.01 71.71 11 52 50 4044.3

• I_IAL C_M_CTION8

TO[ i,L_O0 11L4 £,$_45 TC3-4,4_0_ BAU 1,_J7

liD[ .tile _RA -,144_ NC5 ,1014 FAU ,01711

FOE ,4_0 Irma 1.C_ FC5 -,7979 BDP 17144

1.31_O MA t.9420 BC5 4.4149 FDP -455

RAP 89O.40 ECC 1.559•

INJ t LAT INJ 8 LONG

-7.87 19.7E

15.74 L_t.IH)

-0,77 538.0_

• 4.71 1111.15

-11.15 341.•9

17.51 111.4•

CIUI|T DETEI_INATION ACCURACY

5T ilOl.• III 550.4 18 $35.5

CRT .9771 CRR *,_497 CST -._Nl•

LSA 1_1_4.t lISA t4t.• 9SA 10.9

ELl 1911.9 ELE E41.4 ALF •.70

M|D-COIJI_ EXECUTION ACCURACY
8GT 1459.13 li_ 470,1 805 134.1

9RT -,4|S7 Nil r -,45_E RTF .91•5

$458,7 N_3 ,0_71 R15 -.911M

SGI 5440,3 _G_ 4£5,4 THA 177.70

LAUNCH •ATE OC1 4 1•70 FLIGHT TIN[ 18•.•• ARRIVAL DATE APR • 1171

HELIOCENTRIC CONIC

RE. 149.95 LAL .IX)

RP 1•1,87 LAP -1,71

RC 1•5.1•1GL •.3S

PLAN[TOCENTR |C CONIC

C5 It. TOO V_4L •.714

LNCH AZNTH LNCH TINE

9•.DO • I• 43
9•.DO ll 1•11

soD.DO 9 _ 51

IOO.00 1• _J •

110.00 10 $S N

110.00 8O 33 18

DIFFLrRENTIAL C(]tlU[CTIONS

TO[ 1.4•95 TRA E.•l•7 TC5-4.0497 tAU 1.1300

RDE .Ells RRA -.t_Hl, l RC3 .11_7 FAU .01S76

FOE .41HJ4 FIA 1.0413 FC5 -.9O10 BSP 17057
DO( 1.4915 B_A E.•t84 BC3 4.0550 FSP -445

DISTANCE Ill.IS•

LOL 10.31 VL 15.117 GAL 4.E5 AlL ll.lO NCA 27•.51 SMA I19.17 ECC .ESOS9 INC 1.7811VI If.IT5

LOP III.I• VP _.480 lAP 14.0l AIP 19.51TAL I11.I0 TAP 15.93 ICA •8.17 APO I10.•7 V8 14.101

GP 18.3• IAL §I.II IAP I17.1l [TI 71.59 ZA[ III.I0 IT[ 170.10 ZA( 114.51 [TC 171.li CLP-III.I4

DLA -8.411AL 311.01 lAD Ill7.1 VEL 11.005 PTH 1.14 VI4P 8.984 DPA -II.47 IAP 190.11 [CC 1.3711

L-I TINE |NJ LAT INJ LONG INJ IT AIC INJ AZNTH INJ TINE PO ¢$T TIN INJ t bAT INJ I LONG

19O1.0E -13.30 17.21 173.05 11S.25 • 52 44 1581.0 -9.80 10.29

lilt.75 IS.IS 129.N 177.17 77.14 ll 3t 35 4SSl.T 13.43 811.07

1731,75 -14.39 0,$4 171,4• 11i.4• 10 S Sl I151.0 -lO.7l 1.47

4•77.tE II.•I 80_.58 179.0• 75.8• tO 57 E3 4ETT.E _4.4£ tOI.E7

1547.1• -17.E7 352.75 170.88 119.97 11 1 45 947.E -13.15 _9.03

4134.51 L_J.T9 169.94 171.84 71.35 II 10 35 4034.1 17.09 111.79

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT $455.5 8GR 4•8.• 805 150.9 5T 1047.1 8_ 38•.0 S5 9S8.1

liT -.4337W *.4146 RTF .9113 CRT .10_4 CR• -.0571 ¢ST -.9918

SGQ 1475.411_3 .0140 915 -,9_15 LSA tlSt.O 14_A 13•.4 5SA 18.6

SGI 14§7.1 _ 41_._ THA 177.85 ELI E03•.5 ELE ES•.O ALF •.54

LAUI_ •kT[ OCT • 1970 FLIGHT TIN[ 188.00 ARRIVAL •ATE APR 10 1•71

HELIOCENTRIC CONIC DISTANCE 591,t15

RL SAt,iS LAL .IX) LOL 10,3• VL 15,770 GAL 4,97 AZL J_J,lO HCA 270,4• M4A 119,•1ECC .E_480 INC 1.8977 Vl _.773
RP 108.•0 LAP -1.07 LOP t09.03 VlP 58.441 GAP 14.42 AZP •O.IH) TAL 1•S.80 TAP 85.37 RCA 87.•3 APO 131.88 VE 34.801

RC 185.813 GL •.78 GP lt.09 ZAL 56.98 ZAP 167._ [75 74.4• ZAE 128.55 ETE 170.4£ ZAC 114.09 ETC E78.14 CLP-177.89
PLAI_TOCENTRXC CONIC

C5 85.07• VHL 5.0041DLA -7.17 RAL 315,17 RAID •524J.0 V[L 12.10_ PTH t.17 VHP 0.14• DPA -11.51 RAP E03.89 ECC 1.41£7

LNCH AZI4TH LNCH TINE LoI TINE XNJ LAT ZNJ _ XNJ RT ASC INJ AZNTH |NJ TII_ PO CST TIN INJ 8 LAT INJ E LONG

90.00 • I0 41 I041.81 -IS.Od 90.88 177.17 114._0 • 54 50 1441_• -II.93 83.81

90.00 II 19 SO 3140.II IS.IT l_.It lll,O0 71.71 19 15 II 4540.7 83.1• 881.01

IO0.OO 9 Se 58 II,15 -12.1S 11.85 171.•4 1t5.30 10 • SO 1190.6 -18.38 4.8S

100.00 I• 14 HI 44NIT.OR t•.4S 206.•7 ll_.IMi 75.14 t| IS 17 42•7.1 84.tI 800.59

IIO.OO 10 38 58 1•01.•1 -lO.lO 551.91 171.0l 118.90 11 I 58 1001.• -IS.O• 349.08
IIO.OO El 10 II 411•.3• _9.44 189.S9 170.I_ TI.15 tl 17 41 401•.• 8•.01 181.59

• I_NTIAL CCD_CTION_ NID-COUItDEEXECUTI_N ACCURACY ORBIT OET[RNINATION ACCUNACY
TD[ 1.6431TNA 5.1157 TC505.1105 BAU 1.I280 IGT $dli.3 8GN 410.7 805 I£7.• ST t171.• 50 385.7 53 518.9

RD[ .11 IA -.L_71RC5 .140l FAU .01444 RRT -.4107NRF -.15 ITF .9144 CRT .Ills CR5 -.664S CST -.9909

F_E ,31•7 F_A 1.0135 FC5 -,4SM_J J_P 177_0 8GB 140§,7 R_ ,0||4 R15 -,•t4S LSA Et39;l NSA E33,9 33A 17.5

DOE 1.1171 IliA 3.1851BC5 3.•450 FSP -433 80t 54•9.6 _ 419.8 THA 178.01 EL1 8183.4 EL8 834.9 ALF 5.•7

1•91



JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 5. 1970)

LAUNCH DATE OCT 4 19T• FLIGHT TIN( 190.0• ARRIVAL DATE APR 11 1971

H_LIOC•NTRIC CONIC

RL 14•.6S LAL .00

RP 101.10 LAP -t.•$

RC 187.719 GL 10.11

PLANKTO¢•NTIIIC CONIC

C3 87.••1 VHL $.875

LNCH AZNTH LNCH TIN•

I30.00 • •• 4

I0.00 18 47 •

100.00 • 40 88

100.00 80 11 _D

110.00 10 41 97

110.00 81 tQ I0

DISTANCE 557.417

LOL 10.36 VL E5.783 GAL 5.72 AZL 87.98 HCA 381.44 8NA 119.35 ECC .£7161 INC E.0751 Vl £•.775

LOP 293.01 VP M.404 GAP 14.H AZP R•.SS TAL 114.15 TAP 14.83 RCA 84.93 APO lSl.7i V• 54.797

6P 11.81 ZAL 54.50 ZAP 14t.03 ETR 77.OO ZA[ 188.58 [TE 17D.15 ZAC 113.11 ETC 87•.7R CLP-178.04

DLA -O.lt •_ SIS.18 RAO ISU.1 V[L 18.815 PTH 8.19 VHP 9.S$0 DPA -11.11 RAP •iS.OR

L-I TIN• |NJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIN• PO CIT TIN INJ • LAT
E101,10 -I$.RI 34.48 101.93 113.85 8 57 S 1101.1 -13.3R

113t.II 8S.14 IlO.S8 1t4.83 7l.Sl 10 18 35 4538.9 23.04

IMl.tt -17.10 1S.30 110.81 114.48 lO 11 14 1140.£ -14.31

4110.131 H.SS L_O.8S 114.49 TS.SS 81 38 81 4811.0 14.Ol

13S5.71 -10.84 $|948 179.85 117.73 11 9 $5 lOSS.7 -14.94

4111.11 I1.59 Ill.N 185.48 TI.OS 81 45 tl 4011.3 ll.lS
DI_ENTIAL COmlECTIONI

1.81•3 TRA 3.4254 TC3-3.8841 BAU 1,t158

ItD[ .tORY lIRA -.£T71 RC5 .11134 FkU .01311
FD( .SIT8 FRA I.IUD FC3 -.4100 88P 17815

DOE 1.1411 BRA S.4344 BC3 3.L_03 Flip -4£3

NID-CCURIE EXECUTION ACCURACY

IGT $471.1 _ 411.7 IG$ 114.5

RRT -._1•7 •lilt -._ill4 RTI r .9879

8GB $4t6.7 R_ .00_ R13 -.DDT9

8G1 $477.9 861 415.3 THA 178.16

• CC 1.4S71

|NJ • LONG
£7 .•9

• 20. S4

•.£0

tO0. t•

3St • 14

Ill .84

Cll21T DI[11131NINATlON ACCURACY

IT L_•2oO M 626°4 88 314.•

CRT .••Sl Ca• -.•7•0 C•T -.1tt1

L•A 2_.2 NSA 261.4 ••A II.S

EL1 I£13.8 21.1 231.2 ALF 3.1l

LAUNCH •AT• OCT 4 1970 FLI6HT TIME 1t1.00 ARRIVAL DAT• APR 14 1971

14EL IOCENTR ! C C_NIC

NL 149.•3 LAL .IX)
RP 101.tl LAP -•.17

IIC 111.1|0 IL 10.40

PLANETOCrJMTII ! C C(_iC

C3 90.1HI3 _ 5.St7

INCH AZNTH LNCH TIRE

90.00 li 23 31

• 0.00 1l 3 I1

100.00 • 42 I_

100.00 IO IT 10
liD.0• 1O 44 II

110.O0 IS 41 I

DIITANCE $42.5•1

LOL 10.61 VL fl.l?! GAb I.S6 AZL 87.74 HCA 885.40 81¢A 11•.04 ECC .•7908 INC 8.2577 Vl 1_11.77S
114.17 VP 5•._141 GAP 11.4• AZP 01.54 TAL lid.SO TAP 11.30 RCA 85.44 APO 132.33 V• 34.793

6P 11.54 ZAL S2.15 ZAP 1tl.31 ET• 81.40 ZA£ 128.10 ETE 170.83 ZAC 113.1• •TC 273.37 CLP-ITI.T•

DLA -S.24 RAL 318.15 RM) ISll.8 VI£L 18.344 PTH 8.23 VHP D.I3I DPA -11.44 RAP 2DI.lO •CO 1.9101

L-I TIN[ |NJ LAT INJ _ INJ RT AIC INJ AZMTH INJ TIN[ PO CIT TIN INJ 2 LAT INJ • LONG

8t58.R6 -12.$0 67.11 185.S0 118.Dt R 59 30 15S8.9 -19.03 30.T3

$111.10 25.01 !10,62 18t.14 7l,41 I0 8l SO 4311.1 If. DR 110.19

1t04.S0 -12.35 ll.?l 184.11 116.14 ID 14 7 I_DR.S -11.04 11.53

• IM.7I L_.61 L_4.1D 140.)0 75.27 81 48 9 4238.8 ZR.D3 IO0.O4
1708.57 -11.47 2.65 115.44 11t.41 11 13 _1 1101.1 -11.74 353.10

44_7.45 tt.ll 18t).44 117.10 72.01 8• 5l 18 40!7.5 El.DR 181.3l

_llT 01Tl_MINATION ACCURACT
IT 2678.5 M 31t.0 l• 398.3

CRT .TOLD CRI -.1767 CRT -.lltl
LSA _ll•.i 14SA tll.I IIA 13.1

EL1 8389.3 EL8 £1_7.R ALF 1.4l

DI_NTI_ CaIICTIONI

TO[ l.Olll TIA •.TSlll TC3-I.R659 BAU 1.8178
• llll BmA -o1117 i¢6 .1011 FAU .01194

F_E .ills nlA $.lTll FC6 -.3_I0 liP 17115
!.0337 NA 3.7¢k_l 5C3 2.1371 FiP -415

NID-COUIIII[ [XI[CUTION ACCURACY
IGT 14713._ _ 441.7 I43 1•1.3

2RT -.3412 W -.3,1|3 RTF .9615

168 $417.0 _ .0074 R13 -.9315

8G1 5481.4 IG8 411.7 THA 176.38

LAUII_N DATE OCT 4 1970

14(LIOCENTRIC COMIC

RL 149.65 LAL .00

RP 104.•3 LAP -8.31

RC 191.483 GL lO,ll

PLANETOC•NTRIC CDNIC

C3 SR.I•O VHL 3.487

LNCH AZNTH LNCH TIN(

I30.00 • 25 S

90.00 19 18 31

1DO.DO • 44 1_

1DO.DO tO 41 $4

tED.DO 10 47 Sl
110.00 21 $4 41

FLIGHT TIN( 1•4.00

OlITANCE 547.t04

L0_ 10.31 VL tS.13t GAb 7.3l AZL IT.S| HCA Ill.l• INA
LOP 19R.36 VP 3•.334 GAP 11.01 AZP 6l.tO TAL 110.63 TAP

6P 11.63 ZAL 49.95 ZAP 111.65 [T$ RS.t7 ZAE 188.61 [TE

ARRIVAL DATE APE 14 1D71

118.85 [(C .80730 INC 8.4457 Vl 19.775

89.79 RCA 14.TO APO 1S£.1t V£ 34.790

171.0t ZAC 11•.t4 [TC £73.97 CLP-171,$1

DLA -4.34 RAL 380.85 RAD •511.4 V(L lt.491 PTH 8.8• VHP

L-| TIME |NJ LAT INJ L_NG |NJ RT ARC INJ AZNTH INJ TIN(

Ill•.•1 -19.|9 41.$6 119.17 110.87 9 8 O
SIL_,O3 11.08 Ill.31 1tl.44 71.40 tO 44 O

1939.49 -10.79 I1,81 111.17 111.9R 10 17 3

4140.09 L_.63 t08.19 19_.08 75.62 28 • $4
1710.46 -I_.01 5.52 127.15 115.01 11 17 18

4131.89 !1.71 1O0.75 190.98 78.25 83 18 O

DIFFERENTIAL CCRRECTIOIRI NID-COURIE EXECUTION ACCURACY

101[ 1.1041 111A 4.0975 TC3-2.S410 BAU 1.1001 IGT 14•7.7 _ 430.9 8G6 118.3

liD( .3138 liRA -.191• RC3 .0144 FAU .01077 llllT -.6540 RI_ -.6199 RTF .4614

FOIl .1131 FRA 1.2197 FC3 -.E•91 Blip 14010 m SRI4.T _ .0057 R16 -.2644

BO_ !.2292 BRA 4.1079 |C3 2.Slll FiP -407 IGl $4•9.• IGI 401.0 THA 178.48

LAUN_4 •AT• OCT 4 liTO FLIGHT TIME |it.00

HELIOCENTRIC C_41C DISTANCE 578.569

RL 149.•5 LAL .00 L0_ 10.3• V_ 25.5•t GAL 8._1 AZL O?._i _CA 242.18 _4A

RP 104.93 LAp -•.4S LOP 601.44 VP _i.300 GAP 14.41 AZP 89.00 TA_ 15t,80 TAP
RC 193.$40 GL 10.70 GP 11.12 ZAL 47.11 ZAP 111.1MI IT4 111,67 ZA[ 180.10 ETE

PLAN[TOC•NTR IC CONIC

C3 38.903 V_. 4.23? DLA -3.51 RN. 611.tl RAD •_.S V_ 12._40 FTH 8.60 V_P
LNCH AZMTH LNCH TIN( L-I TIME INJ I.AT INJ _ INJ RT ASC INJ AZMTH INJ TIME

90.00 • 24 43 1170.30 -£0.11 45.04 196.46 109.97 9 4 65

IO.OO 19 3l _ $162.41 25.13 I_II.SS 111.81 71.S1 I0 SI 7
100.00 • 41 R7 101_.!0 -t_.ll ll.15 11_._4 110.64 10 I0 O

IO0.00 IO 35 _4 48t4.74 11.41 t0_,51 1tS.II 7S.47 22 11 M

110.00 10 SO IS II11._1 -t5.44 I.IS 111.17 111.14 11 11 l

110.00 It 7 34 4131.3S _9.01 1t0,11 1_4,T_ _,56 26 84 _4

DIFFERENTIAL CalI_CTICNI NID-COIAII_ Lr)_CUTION ACCURACY

TD[ E.4071 TRA 4.4115 TC3-2.1tSD IAU 1.1t44 4GT $472.1 IGR 419.1 116 115.3

RD( .33£0 NIIA -.IN1 RC3 .NOt FAU .00144 liT -._041 NRIr -.MS RTF .OSN

FD[ .1411 _RA 1.t178 FC3 -.114l DIP 14111 868 SRll.I RI_ .0OR0 R16 -.4611

DO• 2.4211 MA 4.4714 3C3 2._lHll Flip -400 441 5474.3 _ _.1 THA l?l.ll

10.175 DPA -11.31 RAP 300._1 [CC I.|TO4

fO CIT TIM INJ 8 LAT INJ • LONG

1415.3 -14.S7 $4.1S
4Sll.O ll.ll 210.1t

1354.S -1T.13 14.83

4110.1 14.04 L_0.13
1110.5 -•0.43 350.20

40031.9 2l.ll lll.ll

ORBIT 01TFJII41NATION ACCURACY
ST 1441.0 M 618.5 18 411.3

CRT .TOOT CRI -,1179 CIT -.Ills

LIA •S44.5 IA 214.9 11A 14.7

ELS 1478.2 EL2 L_3.4 ALF 5.24

ARRIVAL DAT• APR 18 1971

118.41 ECC .L_6S INC 2._40_ Vl L_.TTS

91.62 RCA 86.41 k_) 133.71 V2 M.lli

ITl.lO ZAC 112.15 ETC 274.55 CbP 179.24

10.534 DPA -11.12 RAP _0£.4D ECC 1.140•

PO CDT T|N INJ 2 LAT INJ 2 LONG

1470.3 -18.02 5T,$3

4562.4 23.03 t_0.$1

1413.2 -14.11 1•.14

t811.4 -1_.03 1.3_
403D.3 27.18 11_.11

ORBIT DETERMINATION ACCUmACY

• T 2538.7 M 315.D 84 4_3.1
CNT .TISD CR4 -.1117 CRT -.•994

L4A £41D.1 NIA 280.7 44A 14.2

• LI 2§48.8 EL8 £19.? ALF 5.14

14D£



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUI¢CN DATE OCT 4 1170 FLIGHT TIM( 198.00 ARRIVAL DATE APR Z• SITS

HELIOCENTRIC CONIC

RL 149.65 LAb .00

lip 108.td LAP -•.$7

liC lIS.lTli GL 1•.90

PLAN(TOCENTRI C CONIC

C3 49.81] _ I.Ie•

LN(.H AZNTH LNCH TIN(
90.00 I Zl 19

9O.OO 19 49 39

100.00 • 48 33

lO0.OO 11 8 13

lID.D0 10 SIN

110.00 12 18 L5

LOt. 10.36 YL

LOP SOS.IS VP

GF SO.l• ZAL

DISTANCE 177. 348

ES.$4S GAL 9.|$ AZL 97.15 HCA 295.E7 SMA 118.37 ECC .$D433

N.•I8 GAP 17.8I AZP 88.78 TAL 157.ID TAP I•.IT RCA 82.11

45.94 ZAP 189.01 ET$ 93.70 ZAE 188.$6 ETE 171.38 ZAC 111.67

DLA -t.7J RAL 324.07 RAD QSR4.7 VI[L 18.893 PTH 2.34 VHP 10.940 DPA -lO.Ol

L-I TII4( INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIN( PO CIT TIM

2325.09 -82.04 48.92 187.97 108.22 9 T 15 1789.8

SIN.INS 29.14 _.00 199.95 76.71 81 11 14 4999.0

tOI9.O0 -29.34 89.07 197.90 1D0.29 10 I_ 58 140S.I

40711.49 L_J.S4 t08.0S IN.SO 79.71 tt 18 29 4171.4
1841.21 -29.71 12.13 1M.08 118.11 11 24 51 1281.2

44MI._D _D.07 101.01 180.47 71.81 23 N $4 4049.8

DIFF1EI_NTIAL CCIUECTIGN8 NID-C_UREE IrX[CUTION ACCURACY
8.8114 TRA 4.8484 TCI-2.00gO BAU 1.1779 8IT $482.t _ 44m.7 84;9 112.4

• SOOt _ -.3012 RC3 .0918 FAU .O00S$ RRT -.2717 RRF -.ENM_ RTF .8438

FOE .¢HJg8 FRA 1.3184 FC9 -.1888 BEP 18309 8CAJ $477.$ _ .0041 R13 -._58

80( t.890o liRA 4.899Y lIC3 2.00198 FOP -393 801 1483.3 S&8 _HJl.t THA 178.83

INC 8.1451 Vl £1.779

APO 114.64 V• 3d. Tll

ETC 875.18 CLP 171.06

RAP 305.•S ECC 1.781£

INJ • LAT INJ E LONG

-18.57 40.11

£5.18 •tO.IS

-2O.90 81.48

24.38 L_O.li5

-•3.5• 4.44

• 7.44 11_.0O

CRBIT D(ll[RNINATION ACCURACY

ST 2998.0 M 315.0 88 I$e.S

CRT .TE_J CR8 -.7081 COT -.9994

LSA 2870.8 NSA 218.1 88A 15.S
EL1 2102.0 EL2 219.• ALF 5.03

LAUNCH DATE OCT 4 1870 FLIGHT TIRE 200.00 ARRIVAL •ATE APR _ 1971

HELIOCENTRIC CONIC DISTANCE $82.00_

IlL 148.1S LAL .00 _ 10.38 VL 2•.SIDE GAL lO.L_J AZL a4J.D4 NCA 294.43 SMA 118.19 ECC .$1738

RIP 194.1MJ LAp -£.qHJ L_P 308.82 VP 38.237 GAP 17.88 AZP 88.$4 TAL 158.04 TAP 94.47 RCA DO.IS

RC 194.1HJ7 64. 10.87 6P 10.74 ZN. 44.13 ZAP 110.08 ET$ B0.21 ZA[ 128.51 ET[ 171.95 ZAC 111.10
Pt._TOCEN3111C CONIC

C3 48.$48 VI4L 1'.039 DLA -2.07 RAL _lmS.80 RAD q_JE.8 VI_L 19.0_ PTH •.38 VI4P 11.380 DPA -10.99

LJICH AZMTH LJICH TIlE L-i TONE INJ I.AT INJ L_NG INJ •T AEC INJ AZMTH INJ TIN( PO CIT TIN

90.00 • 30 17 L_73.1_ -1_.13 91.87 1_.09 10J.81 8 9 53 1779.8

90.00 18 ST 39 31441.49 29,94 1_8.N £09.89 77.01 11 L_ _4 4948.4

10O.0O 8 SO 40 2118.84 -_A.44 $2.48 201._4 107.77 10 29 $8 1518.0

ODD.DO 21 19 $4 'MM_.84 I_.?t IK_.78 1_.90 78.07 I_ 41 17 4_8•.9
110.00 10 $8 48 11100.1_ -L'T.87 19,40 J_0.28 110.91 11 I_J 3£ 1300.8

110.00 88 JO iS 44NW.41 30.32 181.1_ I_t.18 73.40 25 48 4 40J8.4
OI FIrlEN[NT IAL C_m_CTIN

TD[ 2.O_HJ8 TNA 9.£J80 TCI-I.7dUt9 IJAU 1.1549

NIl ._H_ _ -.30_8 _ .04_ FAU .00744

FD_ ._ FRA 1.371_9 F¢3 -.1900 Blip 12431

DO( •.0994 BRA 9.1NLg9 8C3 1.7450 FSP -N

INC 3.0401Vl L_.775

APO 199.M V£ 34.785

ETC 279.IW CLP 178.04

RAP SOT.S• [CC 1.11S4

INJ 2 LAT INJ 2 lONG

-L_.81 44.L_D

23.34 L_I.Sl

-81.78 24.87

• .4.$4 0OI.I4
-24.92 T.SI

Lr7.79 |1_.87

CI_IT DETENNINATION ACCURACY

IT 1_142.2 M 310.0 I_S ISO.O

CRT .7329 C_8 -.71_M| COT -.IH_9

LSA 2730.8 14_A _|1.1 8SA 18.1

ELi _892.4 ELI 210.• ALF 4.N

NID-C, GIJm[ I_ECUTICN ACCURACY
8IT 5447.9 MJ _.O 1_3 1N.O

NRT -.L"JTE RIIF -.2L5_ RTF .9483

$41_.1 RI_ .0039 R13 -.8483

RGS 9448.7 8C_ _N_.£ THA 179.01

LAUNCH OAT[ OCT 4 llYO FLIGHT TIN( 208.0• ARRIVAL DkTE APR |4 1111

14EL IOCENTR I C CONIC

RL 14li. 18 LAL .00

lip 100._4 LAP -t.80

RC 188.710 GL 11.01

PLAJIIr TOC[NTR ! C COMIC

C8 $8 ._13 VHL 7.418

LNCH AZNTH LNCH TIN(
9O.OO 8 31 8

liO.0o 80 • 37

100.0O • St 4O

10O.00 11 N M

110.00 1• $9 L5

110.00 22 40 I_J

LOL 10.32 VL

LOP 311.98 VP

GP 1O.Sl ZAL

DISTANCE 988.477

t5.461GAL 11.41AZL 84.71HCA 901.58 8NA 117.9• ECC .32119

38.t08 GAP II.7E AZP 88.28 TAL 154.54 TAP _8.12 RCA Tl.O9

42.49 ZAP lj8.09 ETI 10_.81 ZA( 1|1.4• ETE 171.71 ZAC 110.70

DLA -1.41 RAL 327.41 RAO 0994.0 VI[L 13.321 PTH 2.44 VHP 11.889 DPA -10.87

b-I TiN( INJ LAT INJ LONG INJ 9T A3C INJ AZNTH INJ TIN[ PO COT TIN

84_J.43 -14.08 9§.H L_8.19 109.38 9 11 34 1881.4

SIlO.SO t$.97 2SO.SO L_OT.31 77.30 _1 34 37 4SOO.I

8194.t_ -•5.43 35.81 205.73 10_.27 10 28 $4 1594.•

4888.0_ L_8.83 210.tHt L_04.94 78.91 22 92 14 4294.0

1897.49 -1_9.00 18.87 L_d.d_J 108.89 11 32 7 1357.4

4877.S9 30.81 123.00 _05.89 79.28 •3 SO 23 4077.8
DIFIr[EENTIAC Ca_ECTiON8

10( 3.0880 TRA $._7 TC3-1.4999 BAU 1.1144

liO_ .3•IOMIA -.L_I? RC3 .0_38 FAU .00_1
FOE .T317 FRA 1.4907 FC3 -.NT1 88P 18911

BO( ).0_37 _ 9.1_0_8 K3 1.4891 F_P -371

INC $.•009 Vl L_.TTS

APO 198.80 V• 34.789

ETC 278.81 CLP STT.£O

RAP 309.18 ECC 1.0IS)

INJ • LAT INJ 2 LONG

-81.74 47.47
• 3.54 £L_.4O

-_•.lS •T.88
£4.10 20_.54

-•0.81 SO.IS

28.11 184.70

ORBIT DET[RNINATION ACCURACY

ST _ES.O M 304.1 88 _64.1

CRT .74_0 C..q3 -.7271 CST -.19118
LSA •77S.4 N_A ZO9.I 8SA 18.3

EL1 2814.7 EL2 L_4.1 ALF 4.07

MID-CO.R3[ EX[CUTICN ACCURACY

8IT 5418.8 8DR 3?9.9 803 108.9

RRT -.1988 IF -.1832 RTF .0928

5449.1 RI_ .0031 R13 -.9928

61 5430.4 N 31T.3 THA 179.20

LAUNCH DATE OCT 4 19_0 FLTGHT TIN[ L_4.00 ARRIVAL •ATE APR•l 1971

H[L IOCENTRIC C_NIC

Nb 148.1S LAL .00

RP 194.94 LAP -2.94
RC 200.978 _ 11.01

P_A/GTOCIrNTR I C CONIC

C3 64.048 _4L I.O0_

INCH AZI4TH LNCH TIRE

9O.OO • 34 •

10.0O tO 10 41

100.OO 9 54 $8

10O.0O 21 4O I_

110.0O 11 • 13

110.00 L_ 48 30

LOL 10.38 VL

319.19 V1P

GP 10.43 ZAL

DIETAMCE 990.733

29.481GAL 12.0_ AZL •8.47 HCA 304.74 IM¢A 117.71ECC .34385

_H_.194 GAP 1_._3 AZP 87.99 TAL 193.10 TAP 97.84 RCA 77.31
40.94 ZAP 194.89 LrT$ 107.20 ZAE 128.31 [TE 171.94 ZAC 110.••

DLA -.90 RAL 328.81RAD 8SJI.E I_L 13.810 PTH 2.40 VI4P 18.403 DPA -9.90

L-I TIN( INJ L_T INJ LONG INJ RT AS(: INJ AZNTH INJ TIRE PO COT TIN

_J79.87 -_._ 90.94 210.18 103.N 9 15 16 1875.3

917S.18 •$.78 231.92 210.91 ?T.94 81 44 90 4979.•

21_14.•4 -Lt_.SO 39.11 I_D8.77 104.74 10 $1 SO 1614.•

4811.44 27.17 211.78 210.97 77.03 •9 E 18 4311.4

2003._2 -SO.85 E1.81 L_R.98 107.10 11 99 36 1403.6

4_J4.02 30.93 1_J.25 20_,48 74._r_ •4 7 54 4094.0
DIFFERENTIAL CONI_TIGNJ

TDE 3.3194 TRA 0.1878 TCI-S.L_JT1 8AU 1.0858

NDE .4140 NSA -.1941 iC3 .O_SO FAIL) .0O513

• 7942 FRA 1.4N2 FC3 -.N3 88P 10581

BO[ 5.3440 MA 0.1748 BC3 1.2873 FSP -570

NID-_ EXECUTION ACCURACY

8IT $4_.1 VA_ _J9.0 803 104.3

RRT -.1958NNF -.1921 RTF .0574

SGB 5421.S R23 .O0_J R19 -.9574

SO1 5409.4 $G_ 381.3 THA 179.40

INC 3.5321 Vl •9.779

APO 158.11 V£ 34.788

[TC 871.73 CLP 171.5•

RAP 318.13 [CC •.0541

INJ • LAT INJ • LONG

-•_.TT SO.19

• 3.85 •£3.38

-24.08 31.05

85.11 _03.58

-E7.39 15.78
80.51 105.88

ORBIT DETERNINATION ACCURACY

ST 2720.8 M 303.0 IS 081.1

CRT .75•4 CRI -.7388 CIT -.9994

LSA •813.9 NIA 199.7 SSA 11.7

EL1 •730.3 EL_ 198.9 ALF 4.88

1993



JPL TM 33-99 EARTH--VENUS TRAJECTORIES EViL 5. 1970

LAUNCH DATE O(T 4 l170 FLIGHT TIN( 20•.00 ARRIVAL DATE APR 28 1971

_LI(_ENTRIC CONIC

RL 146.1S LAL .00

RP 106.63 LAP -3.00

RC 208.559 GL 10.••

PLAN[TOCENTRIC CONIC
¢3 73.118 VHL I.SRO

LNCH AZMTH LNCH TIN[

90.00 • 39 54
110.00 tO Z7 47

100.00 9 57 3

1DO.D0 21 41 80
110.00 11 4 51

110.00 22 S• 1

DIFFI[RENTIAL CGIUIItCTION•

Tit $.$814 TRA •.1775 TC3-1.0966 BAU 1.0351

•4919 iRA -.£1M6•C3 .0178 FALl .00387

FIX .8038 FRA 1.$659 F¢3 *.0457 BliP 18451

BOE 3.6133 IRA 6._339C3 1.0168 Flip -3_D

DISTANCE 594.725

LOL 10.3• VL IS.SiS GAL 13.93 AZL 64.10 •CA 307.89 MIA 117.50 ECC .55845

LOP 318.31 VP 31.154 GAP to.I• AZP R7.i7 TAL 151.73 TAP 99.85 RCA 75.39

GP SO.ll ZAL 39.4• ZAP SU.75 [TI 112.38 ZAE 126.15 (TE 172.05 ZAC 109,74

IN(: 3.7993 Vl 29.775

APO 159.12 V| 34.787

[TC 277.22 CLP 175.41

DLA -.41RAL 330.29 •AD IS••.4 V[L 13.951PTH 2.15 VHP 13.001DPA -9.50 RAP 314.34 ECC 2.2098

L-I TIN( SNJ LAT INJ _ INJ RT ASC INJ AZNTH |NJ TIN( P• CBT TIN INJ Z LAT INJ Z LONG

tilt.30 -85.65 iS.iS 214.08 10t.42 • 17 S• 1022.3 -23.19 53.03

51118.01 21.0t 232.19 114.44 71.40 21 54 99 4S92.0 24.15 ZZ4.S2

triO.S4 -27.0Q 42.34 •13,72 103.21 t0 34 43 1660.5 -_4.99 34.14

4i_.01 27.43 213.02 614.19 77.63 25 11L_ 45£9.0 25.45 Z04.77

!046.30 -_D.88 2S.11 612.61 105.44 SS 30 $9 1440.5 -26.41 16.75

4714.01 31.26 llS.tkl 615.05 75.4• 24 16 35 4114.0 28.8§ 187.21

NID-C9_IM[ EXI[CUTION ACCURACY ORB|T DETERNINAT|ON ACCUIRACY

I_T $3it.4 _ 311.§ 1_3 101.9 •T 2710.4 Im 29t).5 •l 689.9

RRT -.10G4 RRF -.lOS6 •TF .9Q20 CRT .7656 CR• -.7514 CST -.8197

1397.9 _ .0028 R13 -.9420 L•A 2147.2 i_A 193.3 ••A 11.1

$01 5686.S IGI 340.4 THA |79.•0 ELl 2759.8 EL2 192.• ALF 4.77

LAUNCH DATE OCT 4 1970 FLIGHT TIN[ L_6.0G ARRIVAL DATE APR 50 1971

HIE• IOCENTll 1C C.CNIC

RL 141.15 LAb .00 LOt. 10.56 VL
NP 100.i3 LAP -5.01 LOP 321.48 VP

ItC 104.010 64. 10.95 GP 10.1S ZAL

Pl.ANETOC534TN I C CONZC

C5 04.180 K •.170

LNCH AZNTI4 iNCH TIN[

IK).O0 I 37 41

90.00 tO 39 57
10•.DO • St •

10•.DO 21 $7 IT

IS0.0• I1 l 14

110.00 IHI l I1

O 1FVEIUrJET IAL /TICNB

TIO[ 9.STile 711A 7.1114 TC5 -.i_30 IAU .1714

leD[ .4110 filL4 -.2709 RC5 .01_0 FAU ,00950

F_E .1434 FRA 1.1410 FC5 -.OZS7 6SP 18214

BOE 3.9047 BRA 7.2541 BC5 .•451 Flip -341

DISTANCE _H)•.311

25._14 GAL 15.37 AZL •S.l_ HCA 319.05 8MA 117.30 ECC .37549

34.130 GAP 11.1t AZP 87.32 TAL 150.46 TAP 101.S1 RCA 75.27
58.16 ZAP 111.44 [TI 117.16 ZAE 1_7.14 ETE 172.22 ZAC 106.Z•

INC 4.0•3• V1 _11.775

APO 1•1.54 V2 34.788

ETC 277.70 CLP 174.44

DLA .01RAL 53|.85 RAO O_.• M[L 14.557 PTH 2.61VHP 13.670 DPA -9.08 RAP 311.50 ECC t.385S

L-I TIM( INJ LAT SNJ _ |NJ RT AaC |NJ AZMTH |NJ TSN[ PO CIT TIM INJ E LAT INJ 2 LONG

• St7.55 -16.27 iS.10 £17,i0 100.it I 20 3• 1947.5 -24.49 5•.88

5110.1K) L_l,17 •64.09 117.li 79.02 L_ £ 48 4410.9 _4.49 ££5.80

2604.l_ -17.71 45,4l •17.56 101.98 SO 37 34 1704.9 -£5.82 37.19

411411.5£ 27.71 614.40 •17.57 78.51 23 19 4• 4348.5 25.82 L_De.11

1011.19 -31.11 •6.£5 £16.56 t05.72 11 42 15 1491.5 -_1.41 18.74

4714.93 51.0t l17.17 Ill.IS 76,_6 _l _l Z• 4134.9 29.40 111.44

NID-_ [X[CUTICN ACCUIACY ORBIT D(TLrRNINATION ACCI_ACY

8IT 5981.6 _ 357.2 iG5 99.7 8T 2774,5 M 295.4 IS 7£1.5
liT -,0•14 Ill r -.0_•7 flTI r .IH_5 CRT .7758 C28 -.7150 CST -._J_7

557_.8 _ .00_• R|• -.IH_•S LSA 2i79.7 N•A 186.4 SSA IO.9

SGS 5561.9 _ 3_J.7 THA 179.81 EL1 2783.8 [L£ 185.7 ALF 4.74

LAUNCN DATE OCT 4 1970 FLIGHT TIN[ 210.00 ARRIVAL DATE MAY _ 1971

)41[LIOCENTRIC CONIC

RL 149.•$ LAL .OO

RP 101.91 LAP -5.15

RC tOS.8Ot ;L 10.el
PLAN[TOCENTRIC CONIC

C5 97.t14 VHL 9.140

LNCH AZMTH LNC.J'i TIME

10.00 • 89 45
80.00 20 43 7

100.00 10 1 13

100.00 22 4 18

110.00 11 i 11

110.00 t_ It •

DIFFERENTIAL CORR2CTIGN8
TO( 4.11V24

RIDE .4989

FDE .8915

BO_ 4.1t17

DISTANCE •01.655
LOt. 10,58 YL 25.507 GAb 14.95 AZL IS,•O HCA 314.20 SMA 117.11 ECC .59447 IN(: 4.4000 Vl 29.T75

LOP 5_4.84 VP 54.107 GAP 22.90 AZP 86.95 TAL 549.50 TAP 105.50 RCA 70.92 APO 543.31 V2 54.79_

GP 10.03 ZAL 55.19 ZAP S•8.05 (TI StS.•8 ZAE 127.58 ET( 572.39 ZAC 108.79 [TC 278.14 CLP 175.42

DLA .3• RAL 332.68 RAD 8549.9 V[L 14.764 PTH 2.47 VHP 14.421 DPA -8.85 RAP 518.58 ECC £.5999

L-I TIN[ INJ LAT ZNJ LONG |NJ RT ASC |NJ AZNTH INJ TIN[ PO C•T TIM INJ Z LAT INJ 2 LONG

261040 -26.76 (4.12 221.58 99.53 9 25 15 2010.1 -25.20 59.91

52•1._4 t•.S5 235.48 221.24 79.71 22 10 19 4•31.7 24.84 227.22

6347.17 -28.26 46.50 261.69 100.18 10 40 21 1747.2 -26.56 40.11

4149.11 27.99 21§.9_ 2Lq).93 79.0• 23 27 7 43•9.8 24.20 207.58

2132.35 -32.24 31.21) 220.39 10£.02 11 45 24 1552.5 °30.25 2_.94

4757.40 31.H 198.15 219._7 77.19 24 31 28 4157,4 29.87 190.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

TRA 7.831• TC5 -.•65• BAU .•914 8GT 55••.4 _ 5•5.2 •05 97.6 ST 2795.1 8_ 291.4 8S 746.4

iRA -.2908RC3 .0075 FAU .00097 RRT .0101 RRIr .0076 RTF .9710 CRT .7080 CR5 -.7794 CST -.9899
FRA 1.7_7 FC5 -._7 DIP 17114 _ 8546.2 RI_ -.00_0 R15 .9710 LSA 2_100.2 NIA 178.1 SSA 10.1

BRA 7.03H BC5 .1058 F•P -334 _01 5556.4 _ 5•5.2 THA .04 EL1 2602.5 EL| 178.4 ALF 4.75

LAUNCH DATE OCT 4 1970 FLIGHT TIN[ 212.00 ARRIVAL DATE MAY 4 1971

H[LIOCENTNIC C_NIC

RL 149,l| LAL .00

RP 108.91 LAP -3.1_

RC 207.$05 G_ 10.70

PLANETOCENTRIC CCNIC

C3 112.859 _ 10.tl4

LNCH AZm LI_H TIN[

90.00 I 41 57

SO.tO tO 49 1•

100.00 10 5 16

100.00 11 10 18
110.{)0 11 16 16

110.1)0 I• 17 51

DISTANCE 604.412

LOL 10.31 Vb 25.273 GAL 10.70 AZL 65.25 HCA
LOP 527.0_ VP 3G.064 GAP •4.28 AZP 98.50 TAL

6P 9.91 ZAL 55.95 ZAP 167.49 ET8 126.51 ZA£

317.35 814A 116.93 ECC .41593

148.28 TAP 105.$3 RCA 68.30

127.55 ETE 172.58 ZAC 108.52

DLA .•5 RAt. 533.19 RAiD •570.1 VEL 15.305 PTH 2.74 VHP 15.269 DPA -8.17

L-1 TIN[ INJ LAT INJ •.ON6 INJ RT ARC INJ AZNTH INJ TIN[ PO CST TIM

1_•0.55 -27.21 70.99 L_5.Oi 96.15 9 25 47 2080.5

5214.16 _1.71 237.(_ _..,I.47 iO.47 2• 16 S0 4•54.2

£_104.97 -28.70 51.37 L_24.14 98.72 10 45 5 1787.0

4111.74 20.26 217.56 _J.l• 70.08 23 53 51 4892.7

2171._D -32.76 34._ _.05 100.57 L1 40 25 1571.2

4761.L_ 52.51 200.•1 L_.27 78.18 24 57 55 4181.5

OI_NTIAL c_CTi_N8
TO( 4.9371 lrRA 8.44_7 TC5 -.5245 BAU .7914

• 5•110 MA -.L_.A4RC5 .004• FAU-.O0075

IrlD2 .14£• IrRA 1.8114 FC5 .0058 BIM I 17556

BO_ 4.5180 BRA 1.4917 8C5 .5245 Flip -550

IN(: 4.75££ V1 £9.775

AlSO 165.57 V£ 34.795

[TC £70.56 CLP 17£.54

RAP 5£0.60 ECC £.8574

INJ 2 LAT |NJ 2 LONG

-25.80 6£.91
25.20 £20.77

-27.£0 42.89

2•.59 £0_.17

-50.98 £5.45

30.55 S11.94

ORBIT DETERNINATION ACCUI_ACY
ST 2806.4 8R £87.• S$ 775.3

CRT .8052 CR$ -.7947 CST -.9998

LSA 2820.7 MSA 171.5 SSA 9.5
EL1 2815.9 EL2 170.8 ALF 4.72

NID-C, OqAI|SE []CECUTION ACCURACY

8GT 930_.7 •GR 510.0 •G5 95.6

RRT .0_12 RRF .0765 RTF .9752

SGll 5618.7 RL_ -.0052 R15 .9752

801 5501.7 $CF_ 509.0 THA .27

1894



JPL TM 33-99 EARTH--VENUS--TRAJECTORIES (VOL. 5, 1970

LAUIICH DATE OCT 4 1970

_LIOC[XTRIC C_IC

RL 149.61 LAL .DO

lP 188. DO LAP -S.l?

lC _.1_ _ 10._

_TOCKNm IC CONIC

C3 131.&OS _ 11.481

L.II_N AZNTN LNCN TIll[

DO.DO • 45 $1
IO.O0 tO 54 18

1DO.DO 10 S 15

1DO.00 It 15 lS
110.00 11 14 IS

110.00 IS 88 14

FLI(AAT TIN[ 214.00 ARRIVAL DATE NAY 6 1971

LOL lO.SQ VL

LOP SSO.DD VP

f_P S.•O ZAL

DISTAKE 40Q.557

25.241 GAL _.M _L M.OS _A 310.51 _A 111.7T ECC .44017

39.OO7 GAP IS.IS AZP 40._ T_ 147.42 TAP 107.D3 RCA 65.37

3§.D7 lAP 111.83 IT| 131.01 Z/DE ItS.D3 [T[ 172.78 ZAC 10Y.86

INC $.1493 Vl Z9.779

AlSO 16R.16 V2 $4.TIR

[TC 278.95 CLP 171.16

DLA .8tj tAL 334.SJ lUD 65?0.4 VEL 15.910 PTN t.$1 VlAP ll.t$t DPA -7.71

L-1 TINt INJ LAT INJ LGNG INJ RT AJC INJ AZNTH INJ TINt PO CST TIN

tit?.14 -iT.S4 73.67 111.41 gA.8S 9 tO 18 1017.0

$170.31 iT.0• iN,10 _7.SS 81.tt L_/ I_ 11 4•?I.S

t4t3.t? -II.OD S4.D? 118.19 IT.iS 10 41 39 l•l_.O

ROSY.it 18.39 111.31 127.£9 IJ0.77 83 39 St 4417.t
!!07.49 -33.17 34J.IS tl7.51 t1.79 11 $1 13 SOD7.•

4104.41 31.DR !01.41 !11.41 7t.t$ 14 4Z 41 4LP04.S

RAP 32Z.95 [CC $.169l

INJ Z LAT INJ I LONG

-El.31 R5.11

iS.S7 130.44
-17.75 45.51

_J.J_ 210.8J

-31.GO Z8.08
30.81 193.75

DIFFI[18[NTIAL _CTlQliS, NID-C_JMI[ EN[CUTIGN ACCUMACY OmllT DETERI41NATION ACCUIRACY
4.1)14t TllA •.l_il TC3 -.5781 BAU .ill?0 lET 5111.7 _ Igi,l 1_3 t)3.8 liT tllS.D Ill 214.0 86 808.7

._l•l liMA -.ltOI _ ,OQI_ FAU-.O017t lit .lllO_l I .1541 IITF .1713 CMT .1111 Clll -.lID• CIT -.lltl
1.0000 lellA l.llll F¢_,I .Olll lllliP ltllNI3 I 5110,| E -,00_4 1113 ,l?13 LIA _.l?.O IliA 113._1 IliA 9.0

4.NT4 Ilia D.IlOS K3 ,37115 Irtp -301 1_1 Ill|.l I IIM.t ?HA .51 ELI t•13.t! ELl 11t.7 ALF 4.74

LAUNCH DATE OCT 4 1970 FLIGtIT TINt |11.130 ARRIVAL DATE NAY 8 1971

NF_IOCENTNIC CONIC DIITANC[ OOY.tWJ

K 1il.l| LAL .00 L_L IO.N VL IS.liO GAL if.IS AZL 04.40 HCk 3iS.lit MAA 116.61 [CC .4D714 INC •.ROSS Vl L_.775

RP loo.88 LAP -$.$8 LOP $3d.lS VP 39.05| GAP 17.14 AZP IS.48 TAL 144.77 TAP 110.43 •CA _.OO APO 171.14 vt 34.804

NC 810.844 ft. 10.S0 GP 9.19 ZAL 34.34 ZAP 1M.133 LrT$ 13S.39 ZA[ IL_J.41ETE 11T._J ZAC 107.41 ETC E79.31CLP lID.88

_TOCENTRIC COMIC

C3 114.401VHL 11.441 _ .99_ 339.11 _ 40?0.7 _ t1.111 m t.il _ 17.331 _A -7.IS RAP 3_.31ECC •.iS01

_ _H TINt b-I TINt |NJ _T |NJ _ |NJ RT _ INJ _ INJ TINt _ _T TIN INJ t bAT INJ I LONG

I0.00 I 4S 13 1711.10 -17.71) 71.1£ 131.47 OR,14 I 30 41 tltl,l -ll.7E IT.it

100.00 10 ? 11 Ibl|Y.71J -I_.Sl Se.S4 I_|.11 N.O7 10 48 g 1817.7 -18.17 47.93

IOO.OO im 11 1 !045.17 I_.IL5 tl|.ll I_10,11 l|.1_ I_ 4_ 4 4443,t t?.Sl 111.71

lID,DO II 1t _lO lldlO.llO -ll,4tl _H)._IO I_IO.T! lY,_l 11Sl SO 1t40.8 -$1.11 30.14

RIO.DO I_l I I 481.DO I.N 104.40 110.441 •O._l_ t4 41 41 41il.l _l.ll ltS.IT

DI_iAL C_III_CTIN NID-.COWm_ I_I[CUTION KCUIIL4UCT GMBIT DET[NMINATICM ACCUIRACY

TOt 1,8717 1NtA 1.1407 TC_ -.INII3 IUMJ .143_ 86T S1_0,7 i _.l 8G9 11.4 IT IYN.O M L_O.S 88 858.5

_1 .101_ _ -.1411 IK9 .OOt$ FAU-.O04Sl NIl? .1410 WIIF .!171 RTI r .INIlt CRT .•_tS CRI -.1110 CST -.me

S.Oll7 NA t.NN FCl .M|3 i 1713T t _,1 I -._ Ill ._ LIA _.7 i 119,4 IIA 8.4

S.lOII OOA •°It1• DC3 .lt113 FIP -_01 IG1SltS,l _ t_l.O ?HA .78 EL1 tliT.8 [Lt 114.0 ALF 4.•0

LAUDS• DATE OCT 4 1970 FLIGHT Y|N[ |18,00 ARRIVAL DATE MAY 10 1971

_LIOCENT•IC CONIC

NL 149.•S LAL .DO

• P 101.11 LAP -3.$S

K 118.4_ K 10.$4

PLAN[TOCKNTMIC CONIC

C$ 1••.SOS VHL 1_.$4•

LNCH AZN_ LNCH TIN[

I)0.00 • 47 14

im.oo 11 O

I00.00 10 • $

IOO.O0 tt 8i 19

110.00 11 18 IS

110.00 13 18 M

DISTANCE 405.1_

LOL 10.36 VL tS.l•] GAL iS.iS AlL IS.IT _A

L_ SiT.St VP 39.03? GAP _.71 AlP 14.11 TAL

GP 9.18 ZAL $_.80 ZAP 1iS.O• ET| l_t.S• ZA[

Stl. II Ilia 111.47 ECC .4RiOt IN(: R.I$IE Vl 19.775

14l._8 TAP 113.19 RCA S8.$l APO 174.S7 Vl 34.810

itS.Y? [TE 171.13 ZAC 10•._ ETC lYi._4 CLP 118.47

DLA 1._ RAt. 33§.It MAD t171.0 _L lY.419 PTH t.•l _P ll. Sfl DPA -1.13 RAP 3t•.OS ECC 4.0100

L*I YIN[ INJ LAY INJ LONG INJ RT ARC INJ AZNTH INJ YlN[ PO CST TIN INJ I LAT INJ t LONG

1791.19 -t?.N 78.$t 134.t4 _4.Sl 9 55 6 1151.7 -IT.DR 1_.7_

1351.47 17._ 141.11 133.17 8_.15 tt It) 19 4751.S I_.31 I_.1_

IM_IT.?S -ill. St Sl.7S _4.10 IM.t_ 10 SO 31 1•8Y.8 -tl._S $O.Ol

SO?•.IS iS.DO itS.t1 _31._4 8£.71 13 4l O 4470.S lY._? 114.SS

1170.40 -33.71 41.10 233.1_ iS.IT 11 51 15 1170.7 -$Z.55 31.77

4•10.47 3_.tl L_._ L_t._ 81.11 14 49 38 4too,S Sl.74 1t7,_i

DIFFENENTIAL C.CSNECTIGN8 NID-COUmlE EX[CUTICN ACCURACY ORBIT DETEIU41NATION ACCURACY

S.•N9 _lO.?Y_ YC5 -.140_ 9_ .M _T S|_.O _ t_.l IG3 19.5 ST 1761.9 M t77.4 SS O?8.B

.MISt RItA -.OILS 11(13. .0015 FAU**.O0?0S RItT .!l_Nl_.l _ .3_B? MTF .H CRT .IM•t CR8 -.84iS CST -.9999
1.1177 FItA 1.1171 FC5 .OO35 _ 17133 _ 5171.5 _ -._1 R13 ._ LSA _IS.S 141A 14R.9 SSA T.i

• 0( S.7!lt4 ••AID.?TIT lIC3 .lSO_.l FI_P -30_ SGI S|71L• _ tl_.3 THA 1.05 ELI tT?i.R ELl 14•.4 ALF 4.87

LAUNCH DATE OCT 4 1970 FLIGHT TINt _.OO ARRIVAL DATE NAY lZ 1971

_LIOCEN_IC _IC DISTANCE 407.0S7

RL 14•.•S LAL .DO _ 10._ _ iS.liD 6AL _.10 _L 83._ _ 3_._ _A 118.35 ECC .13441 I_ G.?S•t Vl _.775

• P 1DO.•• LAP -3._ LOP _.49 _ 39,_T GAP _.11 _P t4,14 T_ 14•.t_ TAP ll_.tS RCA 14.17 A_ 17•.53 VE 34.816

RC 114.101 GL 10.16 GP •.47 ZAL 33.4t ZAP 113.111 ETS 143.1_ ZAE 1_4.97 ETE 17'3.49 ZAC 1DO.SO ETC tTD.Dl CLP 16¢1,.91

PLA/_TOC[NTRIC CCNIC

C3 119._ K 14._ O_ ._NI IL_ 3N.17 RAiD ISYl.$ _L 18.450 P_ _.04 _P L*O.DS7 DPA -6.44 RAP 317.S• ECC 4.•051

iNCH AZMTH INCH TINt b-I TINt INJ LAT INJ LGNG INJ RT ARC INJ AZMTH ZNJ TINt PO CST TIM |NJ I LAT INJ I LONG

!10.00 • 41 5 t777.t7 -I1.10 40.17 L_I.17 95.1kl 9 3S _ ZlY7.3 -17.50 Y1.59

DO.DO £1 1 31 S_._ 17.7• _._ L_$,14 84.18 tt _ 39 4710.1 tl.G_ I_.££

1DO.DO lO 10 51 t113._ -_,40 40.1S _,15 95._ 10 St 44 1•13.4 -I8.79 51.95

100.00 I_ I_ I_ S0J_.71 L_.Si L_S.$d ISS.44! 83,85 £3 47 t• 4419.7 it. IS t1•.73

110.00 11 I0 • IIDI.S4 -_3.11 43.10 Lv_l.17 N.•O 11 58 15 lilt.5 -it.iS 34.71

110.00 IS I!) 40 480_.3S 33.St L_8,40 1_4.88 8_.89 t4 51 10 4tli.4 31.18 11_J).83

DIFF[lU[NTIAL C._i_NJ NIO_ EXECUTION ACCUIRACY CI_IlT DET[RI4INATION ACCURACY

1.1111 111All.tllSO TC5 -._13 _ .1104 _T 111T.4 _ tYS.O 1_5 87.7 ST t741.Y SR t?4.o is 91S.G

liD[ .7011 NNA -._118 IIC3 .0011FAU-.DI01I RRT .4_11 llili r .4lOS RTF .•8D1 CRT .•1i40 CRS -.•591CST -.9999

1.1111 _A t._t91FC3 ,_ _ 174_ _ S|_.I _ -._ R15 .D891 LSA 2_.4 _A 138.4 SSA 7.5

00[ 4.1970 IMAl1.•$11 !1C3 .0|$5 FIP -L_41 SG1 5118.8 SCA_ t47.4 THA 1.31 EL1 2755.0 ELE 137.8 ALF 4.96

I_J)S



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT S 1970 FLIGHT TIN( 70.00 ARRIVAL DATE DEC 14 1970

IM[LiOCENTRIC CONIC

RL 149.61 LAL .00

RP 107.37 LAP 1.45

RC 39.38t GL 6.41

PLAMETOCENTRIC CONIC

C3 39.578 VHL I._1

LNCH AZMTH LNCH T|NIE

10.00 I 18 14

90.00 11 48 19

100.00 Z 38 47

100.00 13 14 27

110.00 $ 39 3_

110.00 14 £7 4

DIFIrI[RENTIAL CORPJ[CTION8

• 1055 TSA -.3955

RD[ -.2729 liRA -.2737

F1K .9SOS FRA -.4881

BiDE .ZiES BItA .4739

DISTANCE 199.246

LOt. 11.34 VL 28.390 GAb -12.98 AZL 88.SS HCA 90.40 SNA 137.07 ECC .24166 114C 1.4537 Vl 29.784

LOP 101.75 VP 38.721 GAP -6.46 AZP 80.01 TAL 235.38 TAP 325.78 RCA 105.95 APO 170.Z0 V2 35.Z29

GP -41.27 ZAL 1§9.17 ZAP 41.87 ET$ 22.19 ZAE 148.21 ET[ 513.52 ZAC 80.29 £TC 210.51 CLP -36.99

OLA -5.88 RAL 411.30 RAD IStNl.S VEL 12.686 PTH 2.30 VHP S.Ii5 DPA -40.97 RAP 434.49 ECC 1.9912

L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT 1NJ 2 LONG

4200.37 -1D.22 40.58 8t.M 111.20 I 54 54 1600.4 -18.17 33.24
5210.93 28.27 234.0_ N.61 79.02 13 15 10 4811.0 24.49 225.81

1848.18 -L_0.47 21.42 92.11 112.27 3 9 14 1347.0 -17.27 14.09

4938.40 27.58 213.77 84.31 72.00 14 34 44 4558.4 25.45 205.50
1753.27 -23.80 5.14 80.53 115.29 4 7 52 1155.3 -20.£0 357.85

4708.05 31.13 185.04 85.34 75.10 15 45 30 4108.1 28.77 184.45

MID-COURSE EX£CUTION ACCURACY GRBIT DETERMINATION ACCURACY
TC3 .2247 BAU .1834 8GT 461.S 8CAt $12.0 $93 178.8 ST 143.1M 280.1 4s 393.2

RC3 -.L_58 FAU .08422 RRT -.1MO IIIRF .1018 RTF -.2255 CRT -.4273 CR8 .8545 CST -.4204

FC3-1.4447 8SP 1182 S6B 682.3 RZ5 -.1507 R13 .8013 LSA 489.2 MSA 148.4 4SA Z4.3

2C$ ._93 FSP -484 S_1 532.4 _2 437.8 THA 118.80 EL1 289.2 EL£ 125.0 ALF 107.00

LAUNCH DATE OCT S 1970 FLIGHT TIN( 72.00 ARRIVAL DATE DEC 14 1970

HELIOCENTRIC tONIC

RL 149.41 LAL .00
RP 107.§S LAP 1.82

It( 61.346 k 7.28

PLANIr TOCENT8 Z C CON|C

CS 51.411 Vm. 8.Z38

I._ AZNTH iNCH TIN(

90.09 1 10 38

• D.O0 11 55 S

1DO.D0 £ L_ _MI

1DO.DO 13 ll 45

110.OO 3 32 55

110.00 14 lle 19

DISTANCE ZGS._

L_ 11.34 VL 29.448 GAL -12.84 AZL 88.37 HCA 95.84 SNA 137.52 ECC .23848 INC 1.6281 Vl 29.784

L0P 104.99 VP _t8.71_ GAP -5.89 AZP 80.10 TAL 238.08 TAP 32'9.73 RCA 104.73 APO 170.32 V2 35.235

GP -L_.85 ZN. 159.50 ZAP 44.10 ET8 20.09 ZA[ 148.38 [T[ 508.51 ZAC 78.81 ETC 2OO.23 CLP -41.30

DLA -4.93 RN. 211.19 RAD 8544.5 V[L 12.659 PTH 2.30 VHP 5.394 DPA -41.94 RAP 234.64

L-I TIME |NJ LAT |NJ LONG INJ fiT ARC INJ A_4TH INJ TIN( PO CST TIN INJ 2 LAT

1_5.74 -1D.84 42.19 82.44 110.83 1 47 42 llk25.7 -14.95
5178.70 25.80 231.1_ 85.77 77.91 13 21 21 4S78.7 23.48

1970.83 -21.08 22.93 81.23 111.70 3 2 28 1570.8 -17.95

4904.84 27.10 211.45 85.44 78.87 14 40 31 4301.8 25.02

1773.85 -24.40 6.44 80.39 114.72 4 2 7 1173.8 -20.85

4478.52 30.59 192.93 84.40 73.95 15 50 15 4078.4 28.09

DI_NTIAL _CTION4

1"DE .11_ TRA -.4085 TC3 .1_ BAU .2004
ROE -.|453 RRA -.iN9 RC3 -.3302 FAU .07232

IrD( .9791 IrRA -.7R08 FC3-1.4102 Blip 1240

BDI[ .£703 BRA .4953 BC3 .3855 F4P -547

ECC 1.4399
INJ 2 LONG

34.79

223.48

15.54

203.27

359.08

1114.63

ORBIT D[TF.RNINATION ACCURACY

ST 152.8 M 238.4 44 431.5

CRT -.4021 CR$ .4352 CST -.8462

LSA 495.4 NSA 151.3 44A 24.1

ELX 250.6 ELI 133.7 ALF 110.45

MID-COURIM[ EXECUTION ACCURACY

$GT 458.5 8_t S_H|.2 I95 11H).4

RRT -.1079 RRI r .8507 RTF -.1355

708.2 RL_ -.0917 fl13 .$475

SG1 547.2 SG2 449.6 THA 104.67

LAUt4CH DATE O(T S 1970 FLIGHT TIM( 74.00 ARRIVAL DATE DEC 18 1970

HELIOCENTRIC CONIC
RL 149.41 LAL .00

RP 107.53 LAP 1.79

RC 93.35_ GL 8.13

PLANIr TOCIrNTR i C CONIC

C3 3l.lYl VHL 6.184

LNCH AZNTH LI_H TIN(

90. O0 1 3 39

90.00 12 2 3

100.00 2 23 7

100.00 13 25 14

110.00 3 27 3

110.OO 14 37 48

DISTANCE 212.523

LOt. 11.34 VL 20.449 GAL -12.74 AZL 88.20 HCA 98.40 4NA 137.54 ECC .23544

LOP 104.23 VP 38.404 GAP -4.96 AZP 80.22 TAL 238.45 TAP 333.53 RCA 105.34

GP -24.04 ZAL 159.29 ZAP 50.52 ETS 17.99 Zk( 142.46 [TE 502.88 ZAC 77.27

DLA -4.01 RAL 211.19 RAD 8398.§ V[L 12.455 PTH 2.22 VHP 5.130 DPA -42.D2

L*I TIME 1HJ LAT INJ LONG lNJ RT ASC INJ AZNTH INJ TIME PO C$T TIN

2250.48 -20.43 43.78 82.40 110.05 1 41 10 1850.7

5143.77 25.31 229.33 85.09 74.88 13 27 44 4543.4
11_4.35 -21.48 24.44 41.80 111.12 2 54 21 1394,5

4475.54 14.59 209.25 84.74 75.62 14 44 31 4275.3

1714.19 -24.87 7.74 DO.40 114.14 3 58 57 1194.2
4144.24 30.04 190.91 83.84 72.87 15 55 17 4048.3

DIFFERENTIAL CGItRECTION$

TDE .1274 TRA -.4249 TC3 .1451 BAU .L_Q8

RDE -.4149 RRA -.3018 RC3 -.3889 FAU .07850

FIDE 1.1155 FRA -.9307 FC3-1.7757 BSP 1323

BID( .2494 MA .5212 4C3 .4942 FSP -614

INC 1.8038 Vl 2R.714

APO 170.37 V2 35.240

ETC 25R.93 CLP -45.87

RAP 232.44 ECC 1.4Z99

INJ 2 LAT INJ 2 LONG

-17.51 34.3t

23.25 221.27

-18.60 14.98

24.38 201.15

-21.49 .32

27.40 182.71

ORBIT DETERMINATION ACCURACY

ST 167.3 SR 214.4 SS 470.2

CRT -.3742 CRS .8087 CST -.8395

LSA 521.3 MSA 153.4 SSA 23.9

EL1 232.3 EL2 144.4 ALF 117.65

NID-COURS£ EXECUTION ACCURACT

SGT 459.7 6941_ 571.4 SG3 220.1
RRT -,0257 ItllF .8983 RTF -.0194

SG6 733.3 R23 -.0972 R13 .6858

SGI 571.8 SG2 459.3 THA 93.09

LAUNCH DATE OCT 5 1970 FLIGHT TIN( 76.OO ARRIVAL DATE DEC ZO 1970

HELIOCENTRIC CONIC

RL 144.41LAL .OO

RP 107.52 LAP 1.95

RC 19.405 G_ 9.02

PLAN[TOCENTNIC CONIC

C3 37.724 V14L 8.14E

LNCH AZNTH LNCH TIN(

90.00 0 57 17

90.00 12 9 15

100.00 2 17 11

1DO.D0 13 32 3
IIO.OO 3 ZI_ 9

110o00 14 43 57

DISTANCE 219.381

LOt. 11.54 VL 28.521 GAL -12.63 AZL 88.02 HCA 100.12 SMA

LOP 111.47 VP _8.832 GAP -4.28 AZP 90.3S TAL 257.05 TAP

GP -_5.52 ZAL 159.13 ZAP 58.11ET$ lS.85 ZAE 149.39 ETE

138.14 ECC .23320 INC 1,D820 Vl 29.784

357.17 RCA 105.93 APO 170.35 V2 35.245

298.84 ZAC ?5.65 ETC 259.56 CLP -50.67

DLA -3.10 RAL 211.30 RAD 85M.5 V[L 12.615 PTH 2.29 VHP 4.903 DPA -43.84

L*I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN( PO C$T TIN

1_75.34 -£1.00 45.37 82.49 109.45 1 5S 12 1475.3

5111.95 24.OO 227.14 _4.58 75.87 13 34 27 4511.8

_017.4_ -L_,_2 25.93 82.01 110.52 2 50 48 1417.6
4_44.81 _.0_ 207.13 04._ 74.82 14 52 47 4244.8

1814.38 -25.52 9.0S 80.55 113.$5 3 52 20 1214.4

4420.81 29.47 188.87 85.04 71.85 14 0 37 4020.8

DIFFERENTIAL C4]tltI[CTiON4

71_ .147! TRA -.45_1 TC$ .1214 BAU .2154

RDE -.lOll RIIA -.31M RC$ -.4094 FAU .08453
FD( 1.2545 FRA °.9938 FC3-1.D398 81M= 1438

BOE .£339 MA .5510 8C3 .4271 FSP -881

RAP 229.97 ECC 1.6209
INJ 2 LAT INJ 2 LONG

-18.15 37.85

22.41 219.15

-19.23 14.42

25.73 199.11

-22.12 1.55

24.71 180.88

(_RIT DETERMINATION ACCURACY

ST 187.3 SR 191.4 S$ 508.7

CRT -.3407 CR3 .7633 CST -.857_

LSA 553.2 NSA 154.6 SSA 23.7

EL1 219.3 ELI 153.7 ALF 133.18

MID-COURI[ EXECUTION ACCURACY

8GT 499.6 1DR I0_.1 SG5 240.5

RRT .0894 RRF .7375 RTF .1210
$GB 788.7 R_5 .0591 R13 .7385

SG1 809.4 $G2 485.0 THA 80.44

1996



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

,LAUNCH DATE OCT 5 1970 FLIGHT TIN[ 78.00 ARRIVAL DATE DEC ZZ 197D

NEL IOCENTllI C CONIC

RL 145.61 LAL .00

RP 107.51 LAP toll

RC 97.4D8 GL D.D3

PLAN[TOCENTR I ¢ CONIC

¢$ 37.231 V_IL 6.108

LNCH AZMTH LNCH 7114[

lm.O0 O 91 tS

90.00 I s* 16 4S

100.00 • 11 44

100.OO 15 X 7

110.O0 5 17 _M_

110.00 14 49 45

D| 8TAIKE 225 .DDt
LOL 11.34 VL 28.543 GAL -12.58 AZL 87.84 )¢CA 103.31 SICA 138.32 ECC .29098

LOP 114.71 VP $D.8S• GAP -3.55 AZP 90.S0 TAL 257.30 TAP 340.66 RCA 106.37

GP -27.01 ZAL 158.84 ZAP SD.M ETS 13.63 ZA[ 149.09 [TE 299.98 ZAC 73.98

INC E.1839 V1 29.784

APO 1TO.Z7 VZ 35.849

ETC 259.15 CLP -$5.67

DLA -•.81RAL 811.50 lAD ISl8.5 VEL 18.594 PTH 2.28 VHP 4.713 DPA -44.18 RAP 217.18 ECC 1.i117

L-| TIME |NJ LAT |NJ LONG |NJ RT AS( |NJ AZNTH INJ TZl4[ PO CST TIN [NJ 2 LAT lNJ Z LONG

18t_.87 -81.34 48.N 08.71 108.85 I •9 45 181)9.9 -18.77 39.59

S080.M •4.Lq; Lq_S.01 14.18 74.94 13 41 18 4480.9 Zl.DD 817.09

8040.71 -1_.77 •7.44 I_.•S 109.91 E 4S 45 1440.1 -10.95 19.81

4814.05 •S.S• •05.08 83.80 75.88 14 SD I_ 4814.9 tS.OD 197.15

1834.$4 -LqI.O7 10.57 80.85 118.94 5 48 18 i•$4.5 -_.75 Z.80

4505.87 tD.88 187.10 II_.SJ 70.88 11 9 17 _Ht94.O 89.01 179.11

D1FF[IENTIAL CCimECTIONS NID-COUIm[ EXI[CUTION ACCURACY CRBIT DI[TI[RN|NATION ACCURACY

TO( .1740 TIA -.4000 TED .04MI7 8AU .1870 8GT 493.$ _ J45.4 1_5 250.1 ST 814.0 811 155.5 SS 544.$
RD[ -.1419 lilt& -.5_le IK5 -.4S00 FAU .01017 RRT .Peer _ .7757 RTF .8748 CRT -.8885 CRD .8048 CST -.8774

1.4877 I_A 0.5471 FC5-8.0999 _ lSlHI _ 810.7 IU_ .OaO_ R15 .7759 LDA 585.1 141A 194.D SSA 23.4

.Z1_77 IRA .1848 K5 .4SQO Flip -747 84;1 85_.9 _ 484.8 THA 70.19 ELi L_4.O EL• 1S1.9 ALF 156.51

LAUNCH DATE OCT 5 1570 FLIGHT TIN[ 90.00 ARRIVAL DATE DEC 14 1970

HELIOCENTRIC CONIC

NIL 149.81 LAL .00

RP 107.S0 LAP 8.85

RC 00.800 GL 10.87

PLA/ET_ IC CONIC

C5 58.779 _ D.OG4 DLA

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ I.AT

IN). O0 0 48 1 LH_E4.47 -PP. 07

SO.O0 18 14 _J S049.01 1_1.70

100.00 8 8 45 8054.09 -_.)0

100.00 13 44 8_ 4708.47 P,4.04

110.00 5 13 _J 1094.01 -I_.00

110.00 14 N JIB 4187.4_ 81.LP9

DI_IAL CCRIJ_TIN

T0G .80011 TIIA -.91Nl_ TC5 .0018 BAU .N

-.1051 NNA -._1_1 RE5 -.4805 F_U .09439

iro( 1.S909 FIA -.0704 FC5-8.1_JIO Blip 1741

.1_510 ItA ._)51 BE5 .41_lS FIk e -774

DISTANCE L"J•.584

L_L 11.34 VL I_l.SSS GAL -18.41 AZL 87.85 I¢CA lOG.DO SNA 138.41 ECC .28857 INC •.5507 Vl 19.704

LOP 117.N VP 3e.INi4 GAP -8.1HI AZP 90.87 TAL •57.4• TAP 344.0_ NCA 108.78 APO 170.11 V_ 55.255

GP -£8.50 ZNL 158.41 ZAP 94.55 ETS 11.30 ZN[ 148.50 ETE 883.01 ZAC 78.88 ETC 258.70 CLP -90.95

-1.51 RAL 811.01 RAD 8188.4 V[L 18,578 PTH •.88 VHP 4.558 OPA -45.45 RAP L_4.1S ECC

|NJ LONG INJ RT ARC |NJ AZNTH INJ TIN[ PO C&T TIN INJ • LAT INJ

1.D058

2 LONG

40.57 83.07 108._0 I _lJ 45 1724.5 -19.58 45.55

I_.R_ 85.94 74.04 15 48 48 4448.0 21.85 _15.08

L_.N i1_.4_ 109.87 • 41 9 1494.0 -80.46 11.3£

L_D_.O_ 9_.95 78.07 15 4 19 4185.S 1_.57 195.•£

11.70 81.84 118.51 5 44 30 1854.8 -•5.55 4.04
18S.1_1 I_.lP_l tH).0S 18 18 19 _DMW.5 85.85 177.38

NID-CObI_[[I_CUTION ACCURACY NIT DLrTERMINATION ACCURACY
I_T S57.11M_ 87_.5 845 •78.8 ST P_I.5.• M 157.5 D8 508.0

.5704 lIF ._0_8 RTI r .481_ CRT -.$58 CIt_ ._778 CDT -.RDOE

81kl._ I1_ .1_08 813 .8050 LeA 855.1 I_A 1_i.7 _SA RE.7

IM;1 ?1_,2 _ d_.9 THA 81.05 EL1 •47.8 EL• 134.0 ALF 178.74

LAUNCH DATE OCT S 1970

HELIOCENTRIC CONIC

RL 141.51 LAL .00

ItP 107.45 LAP R.SD

RC 71.740 GL 11.85

PLAN[TOCENTDIC CONIC

C5 !u_.519 _H.L 9.930

LNCH AZMTH LNCH TIN[

RO.O0 O 40 57

9O.OO It 58 51

IO0.00 t t O

100.00 15 54 •$

110.00 _ R $4
110.00 15 $ 4

FLIGHT TIN[ 82.00 ARRIVAL DATE DEC _ 1970

DISTANCE 859.150

LOL 11.$4 VL •R,518 GAL -18.50 AZL 87.49 HCA 109.94 _4A 159.44 (¢C .•_715 INC •.5441 Vl _9.784

LOP 181.21 VP 50.1_0 GAP -2,_5 AZP 90.88 TAL 257.40 TAP 347.•S RCA 107.00 APO 185.89 V• 5S.•$S

GP -29.97 ZAL 1S7.87 ZAP 88.St 271 D.94 Z/dE 147.58 [TE 87S.95 ZAC 70.57 ETC £S8.•$ CLP -64.17

DLA -.41 R*L 812.81 flAD 9§84.4 .V_L !•,SS9 PTM 2,89 VHP 4.451 DPA -49.08 NAP ••O.D5 [CC 1.SDR4

L-I TIN[ INJ LAT INJ LGNG INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIN INJ E LAT INJ • LONG

• 340.48 -••.80 S0.81 85.54 107.54 1 _D E 1749.4 -19.99 42.51
SOID.lO 85.11 ••0.87 85.8• 75.17 15 S8 _0 4418.1 •O.$D 115.15

E047.N -85.88 50.52 05.11 108.81 • _D 95 1487.7 -El.De L_.Dt

4758.09 _4._4 201.10 15.40 78.09 15 15 59 4158.1 81.97 193.55
1575.48 -87.18 15.07 01.77 111.89 5 41 9 1875.4 -£5.54 5.59

4541.10 27.GG 185.48 0_.10 88.08 12 19 45 5941.1 _4.56 175.99

DIFFERENTIAL CODR(CTI_ MID-COUIlU_ EXECUTION ACCURACY GRRIT DI[TE_tl4INATION ACCURACY

71_ .£SSD TRA -.S715 TC5 -.0584 BAU .85_8 SGT 599.1 8DR 715.8 885 8tH_.8 ST 889.5 M 115.9 $S 919.1

RDE -.OGTD lIRA -.5347 RC5 -.5301 FAU .01879 RRT .4_H) I_F .8_lkl 8TF .SET• CRT .0048 CR$ .31)01 C$T -.91_4

IrOE 1.GGD7 FLEA-1.0017 FCS-R.3S•4 BSP 815_1 SC_ 954._ IU_ .145_ 815 .8558 LSA 675.D MA 155.2 SSA Z_.5

ROE .RG09 MA .88_5 BC5 .5345 FSP -IMS $81 DI•.J _ 481.1 THA 55.12 EL1 •DD.5 EL2 119.9 ALF .12

LAUNCH DATE OCT 9 1970 FLIr_IT TIN[ 84.00 ARRIVAL DATE DEC 29 1570

N[LIOCENTmIC CONIC DISTANCE _45.859

RL 14|.91 LAL .00 LOL 11.34 VL _D.SS3 GAL -18.10 AZL 87.85 HCA 115.09 8MA 138.40 ECC .88S48 INC £.7455 Vl _9.784

RP 107.48 LAP •.S5 LOP 1_1.4S VP 58.987 GAP -1.77 AZP 81.0_ TAL •57.85 TAP 5_0.55 RCA 1DT.L_) Also 185.90 V_ 55.257

RC 75.D03 GL 18.88 r,P -51.40 ZAL 117._0 ZAP 74.58 ETS 8.85 ZAE 148.58 ETE •_9.04 ZAC 88.09 ETC •S7.75 CLP -71.59
PLAI_TOCENTIIIC CONIC

C5 5S.975 VHL S.81NI DLA .$0 RAL 818.70 RAD 8984.4 V[L 18._44 pTH •.87 _lP 4.558 DPA -48.2 RAP _17.D£ ECC 1.5580

LNCH AZMTH LNCH TIN[ L-Z TIN[ INJ LAT INJ _ INJ RT AS(: INJ AZNTH INJ TIN[ PO CST TIN INJ • LAT INJ R LONG

RO.O0 O 48 9 8374.99 -85.11 51.91 84.15 109.85 1 15 44 177S.0 -20.59 44.14
90.00 18 41 34 49410.15 _J_.40 818.81 85.8• 78.5_ 14 4 42 4588.1 19.05 811.1£

100.00 1 97 45 8111.N -£4.34 38.14 85.73 107.91 • 58 5S 1511.9 -•i.ll 84.59

100.00 14 • 40 411_.11 •_.71 1_.15 85.58 71.94 15 81 87 4188.5 E0.95 191.44

110.00 5 8 30 188_.58 -87.81 14.50 8_.45 110.N 5 58 7 1_.8 -_4.54 6.70

115.00 19 10 I_J 4914.51 87.00 191.70 81.04 _J.15 18 85 58 $814.8 •5.80 174.00

DIFIrENENTIAL CaO_CTION8 NID-COURIME [N[CUTION ACCURACY C_BIT DETERMINATION ACCURACY

TO[ .S040 lrl_A -.8194 TC5 -.1485 BAU .Ri_S 8GT 85_.5 _ 714.4 SG5 _DS.1 ST 341.0 SR 10_.7 56 648.1

-.O_il 1lEA -.5_18 8C5 -.SEMI4 FAU .10158 R_T .S8811 _ .8S15 RTI r .0594 CRT .•SSS CRS .1059 CST -.9291

FD[ 1.7795 FRA-l.0114 FCS-•.4S•D 81P 8530 _ 1017.• RL_ .1555 815 .824)1 LSA 785.8 NDA 151.0 55A _E.1

BOlE .50¢14 BItA .7040 0C5 .5871 FSP -9(X) SG1 908.1SG_ 455.• THA 49.95 EL1 548.1 EL• DD.O ALF 4.76

1997



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970

LAUNCN DATE OCT 5 1970 FLIGHT TIN( 18.OO ARRIVAL DATE DEC 30 1970

_(LIO(ENTRI( CONIC DIITANCE 951.134

RL 149.91 LAL .00 LOt. 11.34 VL 28.541 GAL -lt.07 AZL 87.04 HCA 118.33 8MA 138.30 ECC .Z2165 INC 2.9519 Vl Z9.764

RP I07,48 LAP t.15 LOP 1•7.70 VP $1.iSI GAP -l,tl kZP 11.31TAL 237.01 TAP 353.54 RCA 107.35 APO IID.Zl V2 35.258

tC 7l.Ol? &L l$.ll GP -$E.79 ZAL 1§$.41 ZAP 79,19 (T8 3.§5 ZA[ 144.75 (T[ tlt.4l ZAC 47.ZZ (TC Z57.Z4 CLP -77.04

PLAM[TOCENTRIC CONIC

C$ iS.lED VI4L 5.048 DLA 1.43 RAL tlA.tl RAD i594.4 VEL 19.550 PTH t.t7 VHP 4.tit DPA -47.D$ RAP Z14.29 ECC 1.59lZ

LN(H AZNTH LNCH TIN( L-I TIN( JNJ LAT INJ LONG INJ RT AIC INJ AZMTN |NJ TIN( PO CST TIM |NJ Z LAT INJ Z LONG

IO.OO O 31 53 t401.51 -•3.it S3._J 44.18 104.09 1 11 54 18OI.5 -Zl.ID 45.85

JO.O0 1t 50 50 4951.M •t.it t11.74 15.14 71.49 14 13 17 4359.8 19.09 209.13

1GG.OO 1 53 33 1116.91 -94.85 53.83 84.48 107.17 t 29 ID 1537.0 -Zt.Z7 Z5.98

IOO.OO 14 11 51 46i1.41 t3.Od 117.15 05.49 70.41 15 •l 47 40_J.4 tO.IS 199.54

110.00 3 5 20 IIIi.S8 -El.17 1|._J t3.•t 110.•1 5 55 18 1518.6 -29.19 8.1I

I1O.OG 15 II 14 4417.$7 •l.30 17i.II i•.t0 87.34 18 35 1 5887.$ 23.OO 17Z.31

DIFFERENTIAL COIUIt[CTIONS NID-COURi_ EXECUTION ACCUIACT ORBIT DETERMINATION ACCURACY

TDE .5_1 TRA -.9444 TC5 -.tSiO BAU .508• 8_T 784.5 8TAI 787.7 1413 $13.1 ST 400.9 Sit 9R.9 99 97A.6

ROE .0081 /IRA -.$$39 RC5 -.50•7 FAU .IO_H) I_T .U|7 _ .N94 RTF ,7359 CRT ,5410 CR8 -.taro CST -.9418

FDE I.iiSS F_A-i.O000 FC3-•.5201 Elk° t175 I_B 1111.1 R_ .1119 fl11 .8796 LSA 774.4 MSA 148.5 $$A 21.7

ROE .$841 iRA .7473 |C5 .i473 Flk • -940 iGt t094.4 I_• 454.4 THA 45.15 (LI 404.6 [12 82.4 ALF 7.93

LAUNCH DATE OCT 5 1970 FLIGHT TIN( 8i.00 ARRIVAL DATE JAN I 1971

HELIOCENTRIC C.(_IC

RL 141.i1 LAL .00

RP 107.40 LAP E.77

RC 78.•1_ 64. 15.10

PLANETOCENTIt I C CONIC

C5 35.901 Vt4L 9.941

LNCH AZNTH INCH TIME

SO.DO 0 E7 •

SO.DO 13 O 45

1DO.DO I 49 90

1DO.DO 14 tO $9

110.OO 3 O 19

110.OO 15 mJ N

DISTANCE •58.577

LOL 11.34 VL 98.5•$ $AL -11.tS AZL N.l_ HCA t19.57 844A

LOP 130.95 VP 38.941 GAP -.l_ AZP 91.57 TAL tAG.15 TAP

GP -34.11 ZAL 955,49 tAP 85.71 ETI .eli ZA[ 14Z.90 iT(

138.15 ECC .•••33 IN( 3.1805 Vl 29.754

3Si.L_ RCA 107.44 APO 158.O5 V• 55.259

• _r..55 ZAC 15.02 ETC •53.75 CLP -9Z.49

DLA 1.4l 9AL •t3.N IUO 9Sll.4 V(L 1•.$17 PTH •.•7 VHP 4.•77 DPA -47.43

L-I TIN( ZNJ LAT INJ LJ348 INJ RT AA)C INJ AZNTH INJ TIRE leo CIT TIN

241_._ -_J.15 55.H 15.75 lOS.tO 1 7 3• 18L_.4

4_.td •1.11 114.14 44.t9 70.17 14 L_ 50 43_.t

till.40 -lS.37 35.eZ 05.31 101.H • •5 34 1513.4

4095.41 1_.3• 195.93 13.7• lt,51 15 31 44 4095.5

1441.74 -11,71 17.5t 44.19 t09.41 5 5• 41 1341.7

4459.IF •5.SI 171.10 el,II 54.49 tl 40 $9 _ISD.I

DIFFY.IU[NTIAL ¢OtlECTIONI III0-C, GJIII_ Irx[cuTIGN ACCURACY

TO( .4159 TItA -.7•06 TC$ -.5_F4 BAtl .5_5 8iT INt.0 _ 115.4 893 518.0

ND[ .0453 lIRA -.31LqJ3 iC5 -.11119 IrK .10405 RRT .?1_.4 Ill r .91_1 ItTF .7195

1.1144 FRA -.IGII FC3.-•.S513 Blip _D45 899 I•15.9 R13 .tIH)7 R$3 .8945

I_E .4181 I_A .7910 B¢5 .7191 FIP -I_14 _1 11•9.5 1£• 450.• THA 41.09

RAP 911.0• ECC 1.5810

INJ t LAT INJ 2 LONG

-•1.80 47.67

ll.tl 907.10

-L_.i9 27.70

1t.33 197.91

-iS.TO 9.9Z

L_.li 170.59

0NBIT DI[T[RNINATION ACCUiRACY

ST 419.3 M IO4.5 S$ ODT.8

C_T .7870 CR8 -.5471 CDT -.9519

LSA 834.9 NSA 145.t 9SA _1.2

EL1 478.5 [Lt 47.5 ALF 10.08

LAUNCN OAT[ OCT 5 1970 FLIGHT TIN( 90.00 ARRIVAL DATE JAN 3 197I

t¢(LIOCENTRIC CONIC DISTANCE t|4.9||

RL 149.91 LAL .OO LOL 11.54 VL 98.498 GAL -11.82 AZL 81.58 N(A lit. B1 iMA 157.95 £CC .t•ogo INC 5.4190 Vl "_9.794

Re 107.49 LAP t.17 LOP 134.t0 VP 3l.lt7 GAP -.18 kZP 91.85 TAL 236.15 TAP 559.01 RCA 107.49 APO 143.4£ V2 55.258

RC DO.SOT $L 13.33 GP -35.38 ZAL 154.46 ZAP lB.•0 [T$ 557.75 Z4( 140.84 [T[ •SO.B1 ZAC 84.05 ETC Z58.97 CLP -17.79

PLANETOCENTRIC CONIC

C3 3S.OE$ VHL 5.910 DLA 3.49 RAL 914.74 •AD t§_.4 VI[L It. SOl PTH t.t$ VHP 4.984 OPA -47.76 RAP 907.89 £CC 1.5794

LN(H AZNTH LN(N TIM( L-! TIN( |NJ LAT |NJ L_NG |NJ RT A$C INJ AZNTH |NJ TIN( PO CIT TIN INJ t LAT ;NJ 2 LONG

90.00 O t• 3• 1459.07 -t4.1S ST.St It.71 104.38 1 3 51 1859,1 -92.43 49.6E

90.00 13 11 It 4iDO.SS •0.33 919.47 IM.S8 89.85 14 59 57 4•90.5 17.40 209.05

SDO.OO 1 45 ti llit.54 -•5.J0 37.S4 0i.39 105.47 t t• O 1591.5 -23.52 29.55

1OO.OO 14 31 11 4333.51 91.54 195.01 44.07 68.75 15 48 94 4053.3 18.45 185.4_

110.OO • 57 •3 1944.46 -_J.•5 19o30 85.•4 101.55 5 30 10 1314.5 -•4.44 11._4

110.DO 19 35 45 4431.14 24.77 171.U It. Sl IS.iS 16 4t 56 5851.t El.El 168.64

DIFFERENTIAL C.(_(CTIOI_ NID-COUR84[ EXECUTION ACCURACY ORBIT D[T[RNINATION ACCURACY

TD( .5140 TRA -.7711 TC3 -.4184 9AU .3Gil SGT t05t.I _ 834.1 iG5 311.1 3T 546.5 8_ lt•.l S3 715.|

ND( .Oil4 RRA -.3134 RC3 -.t553 FAU .101_)8 RRT .7130 _ .8055 •TF .l•TI CRT .1958 CRS -.74$t CST -.RIDE

FO_ 1.1817 FRA -.9593 FC5-•.54§7 98P _43i _ 13•8.5 _ .1775 R15 .9057 LSA 999.t NSA 141.9 SSA tO.7

BO¢[ .5£04 BRA .1541 8C$ .7816 FSP -975 SG1 1•59.• IG• 441.0 THA 57.98 EL1 557.5 EL• 55.5 ALF 11.49

LAUNCH DATE OCT § 1970 FLIGHT TIN( 99.00 ARRIVAL DATE JAN 5 1971

HELIOCENTRIC COliC DISTANCE •71.557

RL 149.91 LAL .00 LOL 11.54 VL £8.418 GAL -11.IHI AZL i4.59 HCA 1•6.05 SNA 157.71 ECC .91954 IN( 5.9755 Vl •9.784

RP 107.48 LAP t.97 LOP 137.45 V1P _MI.804 GAP .5_ AZP 9_.|7 TAL •55.14 TAP 1.it RCA 107.47 APO lt7.94 vt 55.tS7

RC 1_.739 GL IT.&4 GP -_.i4 ZAL lS3.L_ tAP 9_.3_ [T8 554.71 Z/dE 130.11 iT[ 245.86 ZAC 1•.55 [TC 255.81CLP -9Z.98

PLAMETOC[NTNIC CONIC

C3 34.795 VIAL 5.8_9 DLA 4.50 RAL •15.i$ HAD 9_14.4 VI[L 1•.497 PTM t.•l VHP 4.519 DPA -48.08 RAP _04.95 ECC 1.5Y29

LNCJ4 AZNTH INCH TIME L-I TIN( INJ LAT INJ _ INJ RT AiC INJ AZNTH INJ TIN( PO CST TIM INJ • LAT INJ _ LONG

90.00 0 17 $4 24R1.15 -•5.18 59.79 87.94 105.41 0 59 •5 lt91.1 -£3.08 51.74

• 0.00 13 R3 1 4855.17 19.49 t|O.l_ 95.0i if.04 14 45 58 4•55.2 15.45 tot.is

1DO.DO $ 41 •1 !111.11 -1_.43 _1.14 87.51 104.49 • 18 _5 tl_•.0 -24.18 31.57

1DO.DO 14 41 14 451H_.5t _n.4t) IRO.I_ 44.5§ 87.93 15 51 54 $_H).l 17.51 113.59

110.DO ! _ 17 1115.19 -lt.ll •t.17 N.41 107.SS 5 •7 40 1311.t -•7.15 13.Ot

110.00 15 45 34J 4401.13 _.9t 174.53 95.05 M.il II 58 59 5_1.1 _0.39 1t7,03

OIFFI[RENTIAL C_I_T10_J NID-¢JXJItlM[ EXECUTION ACCUmACY ORBIT DETERNINATION ACCURACY

TOE .eOOg TItA -.i_40 TC5 -.St47 BALI ._H_9 I_T 1190.1 I 811.9 IG3 514.5 ST t31.4 84R 144.0 18 734.9

.111t IMEA -.L_14_ RC3 -.1717 FAU .tO0¢_ RRT .7915 _ .1059 RTF .8544 CRT .9585 CRS -.iSlE CST -.RISE

FDE E.OOgO FRA -.9533 FC5-•.5050 BtP 3t51 _ |447.0 _ .115_ R13 .t141 LSA 969.5 MSA 133.4 SSA •O.O

DOE .9194 ERA .R?SI 8C5 .1531 FIP -974 $81 1377.t 8419 449.0 THA 35.92 EL1 645.3 ELl 41.1 ALF lZ.36

1995



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH DATE OCT S 1970 PLIGHT TIN( 94.00 ARRIVAL DATE JAN 7 1971

HELIOCENTRIC CONIC

RL 149.61 LAL .00

RP 107.49 LAP 3.0Q

RC 04.995 &L 19.05

PLAN_TO(ENTRIC CONIC

C3 $4.919 VtCL 9.84tS OLA

LNCH AZNTH LNCH TIN( L-I T|N( |NJ LAT

90.00 0 13 1 E519.28 -25.71

90.00 13 35 39 4817.63 18.55

100.00 1 5T R ZZSS.27 -£9.98

100.00 14 94 18 4595.87 19.76

110.00 • 51 29 201_.$0 -30.40

110.00 15 Se 25 4309.41 _.99

DIFFERENTIAL CGmlE[CTION8

TDI[ .6941l 1lEA -.81P_S TC5 -.U_D BALI .4179

liD( .149_ RItA -.tT4• IE$ -.9835 FAU .09720

FOE •.0171 FRA -.77S3 FC3-•.4301 BSP 4249

BOE .711_) BRA .9149 BC3 ._4• FDP -957

DISTANCE ETT.ERS

LOL 11.34 VL 28.434 GAL -11.55 AZL 81.05 NCA 129.99 SNA 137.43 ECC .11914 1NC 3.9541 Vl 19.784

LOP 140.70 VP 39.777 GAP .?7 AZP 9•.51 TAL •35.00 TAP 4.30 RCA 107.43 APO 117.4• VZ 35.155

GP -37.88 ZAL 151.98 ZAP SHL30 [T$ 351.S8 ZA( 158.97 (T( 241.49 ZAC Q1.07 ETC 255.39 CLP -99.00

5.69 RAL 219.59 RAID 95J8.4 VEL 12.4J0 PTH E.•I VHP 4.392 DPA *48.41 RAP •0•.17 ECC 1.549R

INJ LONG INJ RT ASC [NJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT ZNJ Z LONG

61.22 99.30 102.30 0 35 9 199Q.3 -•3.76 54.10

• 07.99 95.71 69.22 14 31 58 4217J8 15.43 ZOO.ST

41.97 118.97 103.38 2 14 39 1655.5 -24.97 35.90

188.87 85.19 67.10 18 10 22 31H33.9 18.49 181.41

23.99 87.94 10Q.44 3 23 9 1422.5 -27.95 14.R9

172.34 93.81 83.97 17 9 15 3789.4 19.•9 183.1S

NID-COUR3( EXECUTION ACCURACY ORBIT DETERNINATION ACCUIACY

SGT 1333.1 8GN INiO.3 1_3 308.9 ST 724.9 SR 197.9 S8 74R.Z

RRT .0112Nm r .9130 RTF .8733 CRT .9032 CR3 -.9205 CST -.8t9R

S6B 1§99.8 RI_ .1950 R13 .9203 L3A 1047.1 NSA 133.1 89A 19.2

34_1 1507.4 _ 430.3 THA 30.88 EL1 743.5 EL• •9.9 ALF 12.84

LAUNCH DATE OCT 5 1970 FLIGHT TIME 96.00 ARRIVAL DATE JAN 9 197t

t4[LIOCENTRIC ¢(_41C

RL 149.41 LAL .00

RP 107.50 LAP 3.14

RC 97.•41 GL 20.58

PLANETOCENTR|C C_IC

C3 34.548 _AL 5.879

LNCN AZNTH LNCH TINE

RO.O0 0 7 45

OO.OO 13 48

100. O0 1 3•

100.00 19 7 35

110.00 2 48 11

110.00 18 8 17

DISTANCE 204.001

L(:L 11.34 VL 29.!H)S GAL -11.40 AZL 85.74 H(A 132.53 Sl4A 137.11 ECC .•1989

LOP 143.95 VP 38.748 GAP 1.•1 AZP irE.88 TAL 254.28 TAP 8.92 RCA 107.36

reAP -39.15 ZAL 150.53 ZAP 99.89 [TS 348.36 ZN[ 133.86 ETE 237.68 ZAC 59.39

DLA 9.91 RAL 217.94 RAID 9_J9.4 VEL 12.487 PTH 2.28 VHP 4.472 DPA -48.91

L-I TINE INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIlE PC) CST TIN

2193._ -_i.25 94.09 90.37 101.03 O SO 30 1993.3

4777.40 17.32 205.54 88.33 87.39 15 9 10 4177.4

21_il_.L_J -•7.54 44.58 90.57 102.1• 2 10 54 1882.3

4525.83 18.73 199.30 05.88 64.27 16 •$ 1 3923.8

J_DSS.08 -31.00 25.80 89.91 105.17 $ L_ 29 1455.1

4333.81 21.N 172).•5 84.54 83.12 17 _0 32 3735.9

DIFFERENTIAL COmE_CTIOII

TDE .80_0 TRA -.11_ TC3 -.7134 9AU .4378

RDE .183£ RRA -.24S8 tiC3 -._lO FAU .0_7

FOE •.0110 FRA -.0017 FC3-•.$173 BSP 4839

IK)( .8••7 BRA .1493 BC3 .9t112 FIMP -917

114(: 4.2597 Vl L_.784

APO lf4.86 V• 35.•53

ETC •54.96 CLP-IOZ.90

RAP 199.91 ECC 1.5895

INJ • LAT INJ • LONG

-14.48 56.74

14.30 liND.18

-25.39 34J.$•

13.$8 179.13

-•8.91 17.••

18.17 193.18

CItBIT DI[T[RNINATION ACCURACY

ST 8•7.5 SR 194.2 39 793.S

CRT .994• CRS -.9570 C$T -.9795

LSA 1134.7 MSA 132.9 8SA 18.1

EL1 849.9 EL• •0.4 ALP 13.14

MID-COURSE E_CUTION ACCURACY

SiT 1459.2 86it 84_.3 SG3 •95.9

RRT .884SRRF .9193 RTF .IWM

SGB IIHt4.01t_S .20S8 R13 .9243

sis 183T.S si• 433.8 THA 29.07

LAUNCH DATE OCT 5 1970 FLIGHT TIN( 98.00 ARRIVAL DATE JAN 11 1971

N[LIOCENTRIC CONIC

RL 14R.91 LAL .00

RP 107.51 LAP $.•1

RC OR.SOS GL 2•.•9

PLAN[TOC[NTR IC CONIC

C3 54.573 Vt4L 9.880

LNCH AZMTH LNCH TIN(

90.00 0 1 S2

90.00 14 4 58

100.00 1 R7 1_

100.00 15 _ 18

110.00 • 44 _7

110.O0 19 11 _4

DIFFERENTIAL CClUtECTION8

10( .RI_O TRA -.9901 TC3 -.8030 BAU .4889

• 21•O RRA -.2171 tiC3 -._89_ FAU .09759

FDE 1.t8S$ FRA -.59_1 FC3-•.1933 BSP 5133

B_ .941• BRA .9_.4 BC3 1.0578 FSP -997

DISTANCE 290.276

LOL 11.34 VL 28.352 GAL -11.25 AZL 85.40 NCA 135.77 SRA 138.77 ECC .21577

LOP 147.21 VP 38.712 GAP 1.64 AZP 93.$0 TAL 233.49 TAP 9.28 RCA 107.24

GP -40.48 ZAL 148.90 ZAP 103.1_ [T8 545.04 ZAE 131.59 ETE 234.38 ZAC $8.08

IN( 4.SRi9 Vl 28.?94

APO 144.28 V• 35.249

ETC •34.55 CLP-ID7.37

DLA 9.26 RAL 219.98 RAD _398.4 V_L 12.499 PTH _.28 _P 4.338 DFA -49._9 RAP !97.2! E(( 1.5880

L-I TIN( |NJ LAT INJ LONG INJ RT &DC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2909.•5 -•8.78 _8.04 91.99 99.58 0 45 21 •009.2 -25.19 38.79

4733.85 19.39 202.19 17.54 _S.S9 15 23 52 4133.8 15.05 195.57

23_3.1_ -28.10 47.S3 _2.42 100.85 2 8 7 1734.0 -28.34 $9.19

4484.37 17.58 183.78 1_.97 85.45 18 37 Z 3884.4 14.12 179.99

L_81.78 -31.93 28.20 91.54 103.70 3 19 28 1491.8 -29.42 19.77

4•11.32 20.0• llt.OS 85.29 82.28 17 33 3 3899.3 18.94 161.07

MIO-COUlUM[ (XI[CUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1907.8 _ INJO.2 $43 •83.2 ST 937.5 SR 219.4 SS 770.9

RItT .052_W ._32 RTF .O_ CRT .9997 CRS -.9758 CST -.9767

S&B 1923.3 fl23 .2191 R13 .9•82 LSA 1229.4 NSA 129.5 SSA 17.1

SG1 1771.1 _ 432.8 THA •5.65 EL1 982.5 EL• 17.2 ALF 13.08

LAUNCH DATE OCT 5 1970 FLIGHT TIN[ 100.O0 ARRIVAL DATE JAN 1_ 1971

14[LIOCENI_I( ¢(_llC

RL 148.91 LAL .O0

RP 107.$R LAP 3.L_

RC 91.T78 GL 24.14

PLAI_TOC[NTRIC CONIC

C$ $4.748 VHL 3._5

INCH AZNTH LN(H Title

90.00 •3 51 14

90.O0 14 L_ 13

lo0.00 1 21 20

100.00 15 58 44

110.00 • 40 33

I10.00 19 54 •

DIFFE]tENTIAL COIU_CTiON8

1"01[ 1.0437 'iliA -.INi_J TC3 -.0854 BALi .5180

RD_ .•441 lIRA -.1111 RC3 -.977| FAU .08174

FDE 1.93•9 FRA -.3003 FC3-•.O997 Blip 5383

1.0730 BRA 1.001M BC3 1.1150 FSP -853

DISTANCE L_14.$19

LOL 11.34 VL 28._ GAL -11.10 AZL 85.0£ HCA 139.01SNA 136.40 ECC .21491 |NC 4.9793 Vl 29.784

LOP 1_0.49 VIP 54.874 GAP •.0_ AZP 93.78 TAL 2_2.83 TAP 11.64 RCA 107.13 APO 185.67 V2 35.245

GP -41.91ZAL 147.10 ZAP 105.98 [T$ 341.81ZAE 128.88 ETE 231.53 ZAC 59.50 ETC 254.13 CLP-111.71

DLA 9.79 RAL J_0.10 RAID 8SM.4 V[L 12.495 PTH 2.26 VHP 4.737 DPA -50.25 RAP 194.92 ECC 1.571R

L-I TIN( INJ LAT INJ L(:NG INJ RT ASC INJ AZMTH INJ TIN[ PC) CST TIN INJ 2 LAT INJ 2 LONG

L_38.48 -27.30 71.1kl 94.80 97.83 24 33 33 2039.5 -25.93 63.24

44MNL19 15.05 199.90 88.78 85.73 13 40 21 4088.2 11.64 1R•.76

_1.59 -•9.89 50.90 94.57 98.92 2 1 1 1781.5 -27.12 4•.51

44_._• 18.28 181.0_ 98._0 64.58 18 32 45 5839.3 12.75 174.07

2133.9S -3•.£8 31.54 93.90 101.97 3 16 6 1533.7 -$0.•9 12.73

4•38.98 19.58 195.70 8_.44 81.39 17 47 2 5400.0 15.59 158.83

NIO-COUR_EtrlrCUTION ACCURACY ORBIT OETERNINATION ACCURACY

SIT 1793.8 _ 854.4 Si3 287.8 ST 1059.5 SR 244.9 89 77R.5

RRT .8_JORNF .l_lNI flTF ._030 CRT .9980 CRS -.9877 CST -.R799

SGO 19S1.4 RrJ .2273 R19 .9305 LSA 1330.9 NSA 127.5 89A 15.8

SG1 1903.3 SG2 431._ THA 23._7 ELI 1098.1 EL2 21.4 ALF 12.97

1999



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE OCT S 1970

H_LIOCENTRIC C._N l C

RL 149.61 LAL .00

RP $D7. S3 LAP 3.31

RC 94.OSl GL t@.81

PLAN[TOCIrNT2 IC CONIC

C3 35.122 VI'IL S.981

LNCH AZNTH LMCH TINE

IO.00 E3 4S 11

RO.O0 14 41 S1

IOO.OO 1 14 tS

1DO.DO 15 ST 14

110.00 e 39 47

110.00 1Q §t 3£

FLIGHT TIME 102.00 ARRIVAL DATE JAN lS 1971

DISTANCE 502.734

LOL 11.34 VL 29.857 GAL -10.93 AZL 14.S9 HCA 142.24 SMA 136.01 ECC .11648 IN(: 5.4119 Vl ED.TR4

LOP 153.71 VP 39.134 GAP t.44 AZP •4.tO TAL 231.70 TAP 16.D4 RCA 106.D8 APO 165.05 V£ 35.E4D

GP -43.S1 ZAL 143.08 ZAP 108.48 ET$ 338.03 ZA[ 126.31 ET[ •ZD.OT ZAC 54,80 ETC •93.99 CLP-11S.86

DLA 11.47 RAL tEl.iS RAD SS64.4 VEL 12.510 PTH •.•6 VHP 4.91T DPA -S1.21 RAP 192.97 ECC 1.$78D

L-| TIN[ INJ LAT INJ _ INJ RT AEC lNJ AZNTH |NJ 1"114[ P• CET TIN |NJ • LAT |NJ E LONG

2717.G7 -•7.77 75.84 97.•G 95,7D 24 28 39 2117.7 -•1.99 9T.54
4G53.37 13.54 19Q.GS 90.34 G4.DD 15 5D S 4033.4 10.05 189.72

1436.J4 -19,16 $4.99 97.09 94,D7 1 53 • 1834,• -ET.91 49.4E

4389.93 14.81 178,11 89.71 •3.73 17 10 54 372D.• 11.12 171.£E
211_.04 -32.$9 3|.01 94.45 99.•0 3 t2 9 1522.1 -31.1T ED.••

4212.191 19.14 123.17 97.•7 60.32 16 2 49 3417.0 14.07 139.42

DZFFERENTIAL CCRRECTION6 MID-COURSE EX[CUT|GN ACCURACY ORBIT DETERN|NATION ACCURACY

TDE 1.1949 TRA-l.0170 TC3 -.9310 BALI .3424 8GT 1900.3 8GR 954.2 893 230.0 ST 11D4.3 _R 275.3 •• 793.0
liD[ .2809 RRA -4373 RC3 -.2339 FAU .07415 RRT .8_10 _ .93_D RTF .9081 CRT .992D CR• -.993D C•T -.9213

FOE 1.91111t31A -.3871 FC3-1.8401BIk • 5952 VfB E07S.S _ ,2421 913 .9308 L•A 1454.1N$A 128.• S•A 14.1

BO( 1.•174 MA 1.0191 BC3 1.13S1 FEP -773 SG1 _D|JO.9 _ 428.4 THA 21.14 EL1 1225.• [LE 32.E ALF 12.90

LAUNCH DATE OGT 3 1970

_IOCENTRIC CONIC

RL 149.91 LAL .00
RP lOT.iS LAp 3.39

RC N.339 64. 28.31

PLAN[TOCENTR [ C CONIC

C3 31. 721 V_. S . 9¢Mm

LNCH AZNTH LJ6CH TINE

OR.O• 23 33 32

90.00 13 4 14
1OR.00 1 • 7

100.DO 12 18 4•
110.00 • 30 3

110.00 17 11 19

FLIGHT TIN[ 104.00

DISTANCE 308.916

LOL 11.34 VL 28.205 GAL -10.74 AZL a4,09 HCA

LOP I|i.H VP 389391 GAP 2.82 AZP 94.88 TAL

GP -45.31 ZAL 142.8_ ZAP 11D,42 2T9 334.28 ZA[

145.47 SNA 135.61 [CO .21240

230,72 TAP 16.19 RCA 104.80

123.t9 ETE 2L_.94 ZAC 5•.94

DLA 13.36 RAL 1_3.L_I 2AD 6S48.4 VI[L 12.531 PTH 2.27 VHP 5.137 DPA -S•.40

L-I TIN[ INJ tAT ZNJ LONG INJ RT AIC INJ AZ14TH INJ TIN[ P• CST TIM
• 78•.25 -20.14 90.1_ 100.11 93.31 24 Lq) 18 2192.3

4674.18 11.ll 193.17 99.26 64,07 12 20 38 3974.•

£S01.42 -2D.•O 39.76 100.04 94.40 1 47 49 11101.4

4354.25 13,11 174.07 91.S9 62.90 17 31 O 5734.3

L_39.79 -33.47 39,3S 99.57 97.40 3 7 2• 1•38.8
4111.64 19.53 110.44 Im.64 59.•4 18 20 49 3S•i.I

DIFFERENTIAL C_IECTICN8 MID-COURSE EXECUTION ACCURACY

TDE 1.3144 TIA-1.0413 TC3-1.0107 BAU .5717 SGT 104t.1 I_ 1_,4 K3 232.3

.SOIMI lIRA -.I)963 RC3 -.2379 FAU .0•872 RlIT .8317 W .93S4 RTF .9134

IrD[ 1.2•14 FRA -.3010FC3-1.14J_-II_P 4431 8Gll 1106.8 R23 .2S24 R13 .9333

BO_ 1.3907 MA 1.0419 BC3 1.1951 F3P -754 891 2166,1 _92 432.6 THA 19.28

ARRIVAL DATE JAN 17 1971

INC 5.9144 Vl •9.764

APO 164.41 V• 35.E35
ETC •53.20 CLP-119.75

RAP 190.34 ECC 1.5889

INJ E LAT INJ E LONG

-27.58 7E._4

8.23 18_.33

-•2.•7 51.08

9.38 ll8.07

-3•.D8 30.59
1•.37 193.20

ORBIT DETERMINATION ACCURACT

ST 1335.7 $R R_H_.E 18 79E.7

CRT .DOiO CR• -.9979 CST -.9832

LSA 1576.1NEA SEG.D •SA 1E.9

ELI 1367,5 EL• 41.E ALF 12.39

LAUN(H DATE OCT 5 1970 FLIGHT TIM( 109.00 ADR]VAL DATE JAN 19 1971

_[LIO(ENTRIC CONIC DISTANCE 315.075

tb 149.11 LAL .00 LO_ 11.34 VL 28.151 GAL -10,57 AZL 15.49 NCA 148.70 •NA 135.18 ECC .2113l IN( 1.5054 Vl Z$.784

RP lOT.S7 LAP 3.37 LOP llO.ZO VP 36.342 GAP 3.18 AZP D5.56 TAL ••i.6l TAP 16.39 RCA 1D9.ll APO 1l$.1• v2 35._19
RC 9i.ll4 GL 31.10 GP -4T.58 ZAL 140._7 ZAP 111.9§ (73 330.5• ZN[ 120.61 [T[ ••5.07 ZA¢ 30.94 ETC •S•.9E CLP-123.31

PLAN[TOCENTRIC CONIC

C$ 3Q.840 Vt4L 9.070 DLA 15.48 RAL _S.l• RAiD 65•1.4 Vl[L 12,3T8 PTH •.29 VHP 3.401 DPA -33.83 RAP 187.80 [CC l.tOl_

LNCH AZNTH LNCN TIN[ L-! TIN[ INJ LAT INJ LONG |NJ RT AI_ INJ AZMTH INJ TIN[ P• CIT TIM INJ • LAT INJ Z LONG

1)0.00 t3 It 3 tlGl.Sl -•l.Sl H.I3 10_.55 10.30 •4 i S4 _29.5 -17.97 78.18

90.00 15 30 4l 4SN.N 9.77 189.2l S4.tl 13.29 ll 45 SS 390•.7 6.11 lEt. SO

100.00 O 33 31 ISTl,ll -•l.•t IS,SO 103.53 91.59 I 38 50 1178.6 -29.35 39.75

100.00 16 43 39 4171.31 11.14 171.Lqi I3.H l•.Ol 17 54 31 3471.i 7.32 104.55

110.00 t It $9 t30G.II -33.94 44.55 103.29 14.3l 3 1 25 170t.• -32.99 35.15

110.00 17 33 O 4119.99 14.69 157.47 91.90 59.71 18 41 37 3517.0 10.45 ISO.9_

DIFFERENTIAL C(:RRI[CTIOI_ MID-C.OURS[ EXECUTION ACCURACY ORBIT D(T[.RI41NATION ACCURACY

TO( 1.5304 TRA-I.D51I TC3-1.0429 BALi .5953 I&T 2195.2 _ 1100.9 I93 212.• ST 1492.3 SR 319.8 SS 797.9
R_[ .3377 RRA -.0475 RC3 -.1041 FAU .04127 RRT .1_3 _F .9358 RTF .9129 CRT .DIS• CR$ -.9993 C$T -.9854

FD( 1.8077 IrRA -,ELM FC3-1.4493 BDP MS4 _ 233to8 _ .2M5 913 .934• LSA 1721.1 MSA 129.9 SSA 11.4

DO( 1.5109 INIA 1.0219 9C3 I.EO07 FSP -495 $91 L_LI_95.9 liD2 435.3 THA 17.35 ELI 15E9.4 EL2 32.9 ALF 11.91

LAUI_H DATE OCT 3 1970 FLIGHT TIN[ 108.09 ARRIVAL DATE JAN 21 1971

14ELIOCENTNIC CONIC DISTANCE 31t.Lq_l,

RL 149.81 I._L .00 LOt. 1¢.34 VI. I_1.015 GAL -10.31 4,ZL 99.79 _ 151.9• 8MA 134.73 [CO .Z1033 INC. 7.2167 VI 29.7•4

RP 107.39 LAP 3.39 LOP 163.45 VlP 31.41)t GAP 3.52 AZP N.37 TAL 2•8.59 TAP •0.51 RCA 101.41APO 1•3.10 V2 35._•2

RC 100.910 G_. 34.03 r,P -49.Tl ZAL 137._H) ZAP 112.95 (T$ 3_.09 ZAE 118.00 (T[ L_3.37 ZAC 48.44 ETC 231.90 CLP-I•7.16

PLANETOCENTRIC CONIC

C3 38.490 V_L •.104 DtA 17.89 RAL 997.1D RAD •_kl.5 _I[L 12._43 PTH •.30 VHP 5.740 DPA -55.56 RAP 184.82 ECC 1._334

LN_J4 AZNTH iNCH TIN[ L-I TIN[ INJ tAT INJ _ INJ RT AI_ INJ AZMTH INJ TIN[ PO CET TIN INJ Z LAT INJ • LONG

90.00 •3 • 54 ltNHI.A4 -t1.13 94.11 107.55 IG.21 23 52 23 1391.4 -18.30 85.55

90.00 11 R L_9 4417.11 7.33 t_4.7i 97._0 62.57 17 12 17 38•7.9 3.59 179.07

100.00 O 4• 44 !t73.15 -_9.91 72.51 107.25 87.70 1 27 17 _073.1 -29.81 93.70
100.00 17 13 1T 4199.40 8.21 167.17 97.00 61.32 18 •3 16 5599.4 4.92 160.55

110.00 I 14 3 J_17.45 -M.II _O,N 107.72 IO.l_ 2 53 51 1787.5 -33.72 41.67

110.OO 17 58 I_l 4057.•4 1•.58 1_11,,1D N.75 57,95 19 • 5 _457.9 8.26 147.76

DIFIrER(NTIAL COIIIW£Ti_IIS MID-'C"_IUME [XECUT|ON ACCURACY ORBIT DET[RM|NATION ACCURACY

TD( 1.7841 T_A-1.04_7 TC3-1.0577 BAU .2152 8GT _38.9 _d_ 770.3 •G3 191.7 ST 1279.3 SR 339._ 18 602.7

RD( .3eRe IIA .OSLVT RC3 -.5575 FAU .OS42T RRT .llO_J W .9321 RTI r .9901 CRT .9605 CRS -.9909 CST -.9871

FD2 1,731£ FRA -.1113 FCS-I.L_OI DIP 7•47 _ 1413.4 RL_I_ .2759 R15 .9330 L$A 1884.9 NSA 129.5 SSA 9.7

DOE 1.8213 IRIA 1.0491 6C3 1.195D Flip -229 S_1P.423.D ll&2 439.9 THA 15.58 EL1 1709.1 ELI 65.4 ALF 11.21

•000



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 19703

LAUNCH •ATE OCT S 11379 FLIGHT TIN[ 11•.•• ARRIVAL DATE JAN 83 lg71

HELIOCENTRIC CGN|C

RL 149.•S LAL .00

Itil Z•T.St L&P $.3t)

R¢ 10S.194 GL 37.14

PLAHETOCENTll 1C CONIC

C3 41.047 VHL •.407

LNCN AZNTN LNCH Title

90.00 I_ 49 23

RO.O0 19 41 11

100.00 O IS IT

100.00 IT 49 57

11•.00 • £ II

lID.DO I• 14 ST

• | FIrl:II[NT | d_L C(mNl[CTl_ll

TO( 8.•Y00 TI14-s.0_44 T¢I*|.O_HNI _ .•330

ROE .IDl4 Ilia .8011 NO -.41311 FAU .044t9
IrO( 1.1141 _ -.0498 FC3 -.•901 Blip TTIO

• .1•S9 BRA 1.0571 1¢3 1.1134 FEP -SWI

DISTANC[ 3E?.39S

LOt. 11.34 VL 28.•37 GAL -10.19 AZL 81.90 NCA

LOP ill.T• YP 3•.4S• GAP $.•S tl_p IT.•• T&L

GP -S•.E1 ZAL 134.18 ZAP 113.39 ET8 $|1.§S ZN[

115.14 8NA 134.31 [CC .2091R INC 8.ORSS Vl 89.704

287.44 TAP I_.58 ICA 104.18 APO 16E.41 YE 35.911

114.85 ETE 921.70 ZAC 4S.14 ETC 859.R5 CLP-t$•.80

• LA •o.Lq RAL 2J_.56 RAD SS•l.• VI[L 12.744 PTH 2.32 VHP •.147 •PA -ST.§8 RAP 181.11ECC 1.4715

L-I T|_ INJ LAT lNJ LONG |NJ RT _ INJ AZMTN |NJ TIN[ PO C•T TIN INJ 8 LAT INJ 8 LONG

1007.89 -£7.27 10,5.41 112.19 •2.01 21 58 2 1497.$ -8•.DR 14.89

4•ll.SS 4.50 171.31 101.•• •J.l_ 17 54 4 3718.5 .58 171.74

tTtS.lS -1147 91.11 112.47 95.17 1 11 49 8191.8 -89.81 TR.47

4113.•1 S.tl IlI._HJ 100.97 90.14 1• 5• 11 3S13.9 8,03 155.84

1417.11 -53.N S•.97 til.O0 I_.O• 8 43 53 1117.2 -34.19 49.41

_NIO.•• 1•.18 190.S3 11.49 51.17 19 35 89 3390.• S.TS 144.19

N|D-C, OUlIIM[[ECUTICN ACCURACy GlUIIT D•TIEIININATION ACCURACY

16T 24tS.71111 730.• IG3 170.8 ST 1•73.• INI _l•.• SS n05.1

IIMT .??8| Ill r .•!19 MTIr .1_39 CRT .R740 CR6 -.INNNI C•T -.ROSe
• Gil ISllO.91113 .Im4§ R13 .93t$ LSA tOli9.•191A 150.• 99A 6.8

SG1 tSS•,| 842 447.1 THA 13.59 EL1 1•05.3 EL2 7T.• ALF 10.••

LAUI_N •AT( OCT S 1970 FLIGHT Tli_ 119.00 ARRIVAL DATE JAN 85 1971

tf.Ll(XEN'rltlC CCNIC DI•TAN(Z 333,377

IlL 14•.•$ LAL .(X) IJ_ 11._1 VL 17.977 _ -|.li _ 10.711 J4CA l_lJ._kl RI4A 133o1• [C¢ .20847 IN(: •.•15• Vl _9.7|4

lip 107.14 LAP 3.$t I_P llt.ld VP 3•.3tl GAP 4.17 AZP •1.t8 TAL l_•.•S TAP _4.4N) NCA 105.•5 APO 161.76 V• 59.L_7

RC 105.411 GL 41.10 64P -99.14 ZAL 130.40 ZAP 119.15 ET• 319.49 ZAE 111.39 ETE 819.88 ZAC 44.35 ETC •49.95 CLP-134.98

PLAN[TOCENIM |C CONIC

C$ 4S.OGS _ •.713 _.A I_J.73 _ I_lt.lO I_0 •S¢I4J.T _ lt.t01 PTt4 •.3• tf_4P •.787 •PA -99.•7 RAP 17•.20 ECC 1.7414

LNCI4 AZI4TI4 I_CH TIlE L-I TIN[ INJ I.AT INJ L_NG INJ liT AIC INJ AZl4TH INJ TIN[ PO C•T TIN INJ 8 bAT INJ 8 LONG

t0.00 II 19 1 _qit,•l -•S.O7 115.93 117.5• 71.39 93 1• 30 II1•.• -L_.T• 107.94

I0.00 17 34 • 4107.1t3 .L_ IFI.41 107.99 91.11 10 44 17 3147.• -3.49 199.79
100.00 O O _ LqM8.0_ -17.41 11_.91 117.97 77.59 • 49 _• L"J49.1 -99.89 95.90

SO0.O0 19 M •4 400_.01 •._1 111.49 101.3S 10.19 19 43 11 $407.0 -1.$9 149.97

SlO.O0 1 4t 41 1119.40 -31.17 II.Ill 119.1_ 80.41 • 30 IS IO19.4 -33.94 S1.19

110.00 1t III _19.44 7.•1 141._iS ll_._T ••.SO •0 11 46 _•19.4 •.Tl 140.0tl

DIFFE3M[NTIAL CCIli_CTIM N|_ I[X[CUTICN ACCUllACY ¢]i_|T D[TI[NNINATION ACCURACY

11D( 8.491_ lqlA -.1147 TC3 -.ll_OI BAU .14_0 IGT !130.9 I ITI.F I43 141.• •T 1011.• III 393.0 91 t02.9

.lily _ .SlffY I_C3 -.4110 FAU .O_ll_ _ .1_!14 IIMI r .1141 IITI r .••84 (:liT .1411 CR• -.9105 CRT -.llO$
FOE" 1.9181 IrMA .0114 F¢3 -.7_19 IJDP 9105 Ill _|9.0 _ .1t11 1113 .•31M LEA Iq_•8.S NSA 153.5 91A 9.7

liD( •.4111 INA 1.0011 1¢3 1.0173 Flip -49• !_1 •977.|J _ 4|9.7 THA 10.84 ELl •194.0 EI_ 89.• ALF 9.•S

LAUNCH DATE OCT S 1970 FLIGHT TIN( 114.00 ARRIVAL DATE JAM 87 IITI

HELIOCENTRIC CONIC

RL 149.61LAL .00

RP lOT.R• LAP 3.37

IK 1•7.793 I_L 43,39

PLAN_TOCENT•IC CONIC

C5 31.$91V_L 7.183

LNCH AZm LNCH TIN[

SO.O0 81 17 •

I0.00 IS 3l 51

100.00 t_ 13 •

1SO.S0 1• 4• 5t

110.00 I _4 11

11•.00 I• 33 O

•I$TANCE339.417

LOt. 11.34 VL 27.917 GAL -9.79 AZL 79.30 NCA

LOP 173.19 VP 38.347 GAP 4.48 AZlP 100.19 TAt.

GP -39,•• ZAL 19•,14 ZAP 11•,t0 [Tt 3|0.94 ZAE

191.94 SI9A 133.40 ECC .80757 INC_O.?•38 Vl 89.784

925.•2 TAP L_I.59 •CA 103.71 AlSO 1•1.0t V• 39.119

|07.4? ETE 817.49 ZAC 3•.45 ETC £47.17 CLP-151.88

• LA 87.•• RAL •39.53 RAID •S•1.9 V(L 13.151PTH •.40 VHP ?.498 DPA -91.9S RAP _99.44 ECC J.04_1

L-I TIME INJ LAT INJ L_NG |NJ 2T ASC INJ AZNTH INJ TIN( PO CST TIN INJ 8 LAT INJ _ LONG

3_4•.11 -19,38 133.1MI II_P,IS •0.1_4 29 11 14 _49.7 -28.D? 1_4.84
_l•7,ll -l.44 110.14 111.13 l•.37 _13 S 34 5197.l -10.99 153.18

3111.97 -23.97 107.42 11_1.95 T•.•I _4 7 56 1561.$ -89.69 19.46

_•S$.43 -t.81 148.01 114.13 •O.•S _0 47 SO 3•53.5 -4.75 141.50

2774.1_ -30.48 RO.L_• 1_.24 79.72 • 19 29 8174.8 -38.41 71.6•

3•17.•7 3.•• 14|.$• 110.13 55._ _, 58 5• 3•17.7 -.R7 135.15

DIFFERENTIAL _CTION• NI0-COUIRli(EX_CUTION ACCURACY ON•IT DET[RNINATION ACCUMACY

TOE 8.•t71 TRA -.1100 TC5 -.0730 BAU .•427 SGT 8770.08CAI 5_4.0 I43 185.• ST 8548.3 SR 878.8 SS 800.6

.3_10 9DA .8777 RC3 -.$tS• FAU .93191 RMT .•lO_lllIF .8191 MTIr .•]t47 CRT .9991CRS -.9489 CST -.9921

1.3497 IrmA .Oil• FC3 -.3111 Blip 1491 _ 21_•.811_ .ll39 M13 .9415 LEA 8498.• 14SA 137.R SEA 5.4

IK_ !.141.4 lima .!_1D 1_3 .9318 FRP -4_ _411_DO.• SC_ 441•.5 THA T.•S ELS 8568.9 (18 t98.4 ALF 6.30

LAUNCH •AT( OCT 3 1970 FLIGHT TIN[: 111'.00 ARRIVAL DATE JAN _9 1971

HELIOCENTRIC CCN|C DI•TANC_ _45.4•1

RL 149.61 LAL .00 LOL 11.34 VL 97.855 GAL -•._4 AZb 77.•1 HCA

MP lOT.ll LAP 3.34 _ 171.4_ V1P _•.t14 GAP 4.7l _ 101.3t TAL

NC 110.044 14. 50.•7 Gild -14.49 ZAL 191.t• ZAP 110.41 LrTI 90_.41 ZN[

PLAI4ETOCENTll 1C CONIC

C3 11.149 _R9L 7.117 DI.A 31.05 RAIL. 159.49 MAD •Stl.• _qEL 13.579 PTH

LNCH AZNTI4 INCH TIN[ L-I TIME lNJ LAT |NJ LONG |NJ •T ASC lNJ

71.70 19 M • 4110.10 -11.95 171.11 ILrT,05 •1.53 19 47 28

103.30 II • 13 _411.1l -11.14 195.11 117,04 11.53 93 7 24

79.70 1l _MP • 4140.10 -ll.15 179.11 1•T.09 •1.S9 19 47 •l

105.30 I_ • I_ _1911.10 -19.•4 1L_J.I_ 1•7.04 91.93 93 7 _4
110.00 • 47 13 3001.50 -•S.11 93.75 1_I,37 t4.03 1 37 17

110.00 •1 9 I_ 9•87.77 -1.34 134.9 Ill.IS SS.14 L_ 4 SO

DENIAL CGNII_CTIOlll M|O-¢OUIU_I_[CUIT][_I/ ACCURACY

71_ 3.•040 TMA -.7•40 TC3 -.7199 •AU .9149 8GT L_19._INNI S0_.9 I43 103.5
liD( .1149 INA .4•13 RC3 -.•Ill FJAJ .01311 IBIT .!1191 r .t15_ MTF .t444

1.4810 IrRA .1413 FC3 -.5305 t _ _ _•91.31U_ .•197 M13 ._1.99

8O( 3._0_ MA .91009C3 .?454 FSP -359 SG1 _t1_.396_ 478.• THA 3.03

114.72 814A 1_.94 ECC .20669 INC18.7853 Vl 29.784

_3.73 TAP ••.48 RCA 105.49 APO 160.48 V8 35.189
101.93 (TE 91_.8_ ZA¢ 33.79 ETC 844.52 CLP-144._O

• .48 V1911 8.i19 DPA -63.71 RAP 159.93

AZI9TH INJ TIN[ PO CST TIN INJ 8 LAT

ECC 2.0542

INJ 8 LONG

3390.1 -14.66 149.1i

81NI1.2 -19.64 119.07
3310.1 -II.94 II9.19

• 181.• -19.94 119.07

• 401.5 -8R.15 87.09

_087.8 -5.01 1•S.59

ORBIT D(lrI_II91NATION ACCURACY

ST 8912.4 M 155.0 SS 717.S

CRT .l_•O CR$ -.T4•R CST -.99_9

LEA 873•.3 14_A 141.8 SSA 4.1

ELI 8614.9 EL8 115.1ALF _._8

_DI



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197Ob

L_UNC_ BATE ,_I 5 I970 FLIGHT TIME 118.00

HEL|_ENTRIC CONIC DISTANCE 351.375

RL 149.61 LAL .00 LCW- 11.34 VL 27.793 GAL -g.29 AZL 74.08 HCA 167.87 SMA 132.48 ECC

RE 107.72 LAP 3.30 LOF 179.67 VP 38.239 GAP 5.03 AlP 105.58 TAL 222.40 TAp 30.27 RCA

RC 112.324 GL 55.12 GF -69.81 ZAL 115.79 ZAF 107.84 ETS 293.24 ZAE 97.49 ETE 207.08 ZAC

pL ANETOCENTR IC CONIC

C3 84.122 VHL 9.172 DLA 35.02 RAL 244.42 RAD 6569.6 VEL 14.334 PTH 2.61 VHP 10.372 DpA

LNCH AZ'MTH LNCH TIWE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

68.48 18 5 0 4391.72 -11.93 193.29 136.89 56.83 19 18 12

111.52 23 21 51 3386.13 -11.91 118.06 136.88 56.82 24 18 17

£,8.48 18 5 O 4391.72 -11.93 193.29 136.89 56.83 19 18 12

111.52 25 21 51 3386.13 -11.91 118.06 136.88 56.82 24 18 17

68.48 18 5 0 4391.72 -11.93 193.29 136.89 56.83 19 18 12

111.52 23 21 51 3386.13 -11.91 118.06 136.88 56.82 24 18 17

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTIoN ACCURACY

TDE 4.5666 TRA -.5147 TC3 -.4972 BAU .5686 5GT 3020.6 SGR 553.0 SG3 82.9

ROE -.3990 RRA .6083 RC3 -.0919 FAU .01653 RRT -.4427 RRF -.1918 RTF .9592

FDE 1.4337 FRA .1946 FC3 -.1701BSP 9286 SGB 3070.8 R23 -.2727 R13 -.9556

BDE 4.5840 BRA .7968 BE3 .5056 FSP -288 SG1 3030.8 SG2 494.2 THA 175.24

LAUIWCM DATE OCT 5 1970 FLIGHT TIME 120.00

HELIOCENTRIC CONIC DISTANCE 357.251

RL 149.61LAL .00 LCi. 11.34 VL 27.730 GAL -9.03 XZ'L 68.82 MCA 170.96 SMA 132.02 ECC

RP 107.75 LAP 3.26 LOP 182.90 VP 38.184 GAP 5.28 AZP 110.94 TAL 221.00 TAp 31.96 RCA

RC 114.599 GL 59.91 GIF -75.44 ZAL 109.70 ZAP 104.35 ETS 275.04 zAE 90.62 ETE 192.11 ZAC

PL ANETOCENTR IC _IC

C3 130.796 VHL 11.437 DLA 38.51RAL 250.78 RAD 6570.4 VEL 15.879 PTH 2.81VHP 13.423 DPA

LNCH AZ_TM LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

62.73 17 59 51 4574.46 -9.16 206.04 149.11 52.43 19 16 5

117.27 0 21 42 3388.54 -9.14 116.25 149.10 52.42 1 18 11

- 62.73 17 59 51 4574.46 -9.16 206.04 149.11 52.43 19 16 5

117.27 0 21 42 3388.54 -9.14 116.25 149.10 52.42 1 18 11

62.73 17 59 51 4574.46 -9.16 206.04 149.11 52.43 19 16 5

117.27 0 21 42 3388.54 -9.14 116.25 149.10 52.42 1 18 11

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 5.7704 TRA .0956 TC3 -.2382 BAU .4165 SGT 2942.4 SGR 1180.8 SG5 65.5

RDE-2.1483 RRA .7584 RE3 -.0010 FAU .00884 RRT -.8866 RRF -.7877 RTF .9812

FDE 1.4554 FRA .2526 FC3 -.0585 BSP 9476 S,GB 3170.5 R23 -.2365 R13 -.9687

BDE 6.157a BRA .7644 BE3 .2382 FSP -224 SGt 3128.6 SG2 513.6 TMA 159.85

ARRIVAL DATE JAN 31 1971

.20581 INC15.9216 vl 29.784

105.22 Apo 159.75 V2 35.179

28.07 ETC 238.88 CLp-152.58

-64.51 RAP 147.00 ECC 2.3844

PO CST TIM INJ 2 LAT INJ 2 LONG

3791.7 -16.21 186.74

2786.1 -16.19 111.51

3791.7 -16.21 186.74

2786.1 -16.19 111.51

3791.7 -16.21 186.74

2786.1 -16.19 111.51

ORBIT DETERMINATION ACCURACY

ST 2855.3 SR 285.5 SS 803.7

CRT -.8921 CRS .8474 CST -.9g59

LSA 2976.3 MSA 147.9 SSA 3.0

ELI 2866.7 EL2 128.5 ALF 174.89

ARRIVAL DATE FEB 2 1971

.20483 INC21.1820 vl 29.784

104.98 APO 159.06 V2 35.169

21.04 ETC 227.45 CLp-170.35

-62.94 RAp 131.58 ECC 3.1526

PO CST TIM INJ 2 LAT INJ 2 LONG

3974.5 -13.97 199.93

2788.5 -13.95 110.14

3974.5 -13.97 _99.95

2788.5 -13.95 110.14

3974.5 -15.97 199.95

2788.5 -15.95 110.14

ORBIT DETERMINATION ACCURACY

ST 2891.0 SR 1086.1 SS 846.3

CRT -.9901 CRS .9798 CST -.9982

LSA 3198.3 MSA 156.4 SSA 1.9

ELI 3085.0 EL2 143.0 ALF 159,55

LAtINCM DATE OCT 5 1970 FLIGHT TIME 122.00 _RRIVAL DATE FEB 4 1971

HELIOCENTRIC CoNIC DISTANCE 362.956

RL 149.61 LAL .00 LOL 11.34 VL 27.666 GAL -8.73 AZL 58.39 HCA 173.89 SMA 131.56 ECC .20356 INC31.6115 vt 29.784

RF 107.79 LAP 5.20 LOP 186.14 VF 58.128 GAP 5.47 AZF 121.47 TAL 219.50 TAP 35.39 RCA 104.78 APO 158.54 V2 55.158

RE 116.871 GL 62.46 GF -77.66 ZAL 103.24 ZAP 100.10 ETS 237.81 ZAE 80.91ETE 157.76 ZAC 12.39 ETC 210.12 ELF 145.15

PLANETOCENTRIC CONIC

C3 261.289 VHL 16.164 DLA 39.71RAL 259.09 RAD 657%.5 VEL 19.560 PTH 3.11VHP 19.615 DPA -56.85 RAP 116.41ECC 5.3002

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

60.90 18 24 21 4711.09 -4.59 213.79 165.57 50.51 19 42 52 4111.1 -9.64 207.95

119.10 I 3 30 3475.72 -4.57 119.86 163.55 50.51 2 1 26 2875.7 -9.62 114.02

60.90 18 24 21 4711.09 -4.59 213.79 163.57 50.51 19 42 52 4111.1 -9.64 207.95

119.10 1 3 30 3475.72 -4.57 119.86 163.55 50.51 2 1 26 2875.7 -9.62 114.02

60.90 18 24 21 4711.09 -4.59 213.79 163.57 50.51 19 42 52 4111.1 -9.64 207.95

119.10 1 3 50 5475.72 -4.57 119.86 163.55 50.51 2 1 26 2875.7 -9.62 114.02

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 5.5344 TRA 1.3215 TC3 -.0235 BAU .1780 SGT 1987.9 SGR 2559.7 SG3 53.0 ST 1899.6 SR 2535.4 SS 1000.6

RDE-7.1530 RRA .0508 RC3 -.0452 FAu-.O0119 RRT -.9445 RRF -.9560 RTF .9979 CRT -.9951CRS .9959 CST-I.000D

FOE 1.6592 FRA .3758 FC3 .0040 BSP 9632 SGB 3225.2 R23 -,1669 R13 -.9847 LSA 3318.5 MSA 159.6 SSA 1.5

BDE 8.9251BRA 1.5225 BC3 .0510 FSP -177 SGI 3182.9 SG2 521.0 THA 127.66 EL1 5164.5 EL2 150.6 ALF 126.80

LAUNCH DATE OCT 5 1970 FLIGHT TIME 124.00

HELIOCENTRIC CONIC DISTANCE 368.109

RL 149.61 LAL .00 L(X. 11.34 VL 27.602 GAL -8.31 AZL 32.22 HCA 176.50 SMA 131.10 ECC

RP 107.82 LAP 3.13 LOP 189.37 VP 38..071 GAP 5.50 AZP 147.73 TAL 217.67 TAp 53.9? RCA

RC 119.138 CA_ 55.95 GP -65.19 ZAL 97.20 ZAP 95.69 ETS 198.47 ZAE 63.66 ETE 121.56 ZAC

PLANETOCENTRIC _IC

C5 777.709 VHL 27.887 DLA 52.51RAL 268.95 RAD 6572.8 VEL 29.983 PTM 3.45 VHP 34.776 DPA

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME.

73.31 20 12 32 4603.94 -.25 202.11 178.57 57.49 21 29 16

106.69 0 53 56 3780.28 -.24 141.00 178.56 57.49 1 36 56

73.31 20 12 32 4603.94 -.25 202.11 178.57 57.49 21 29 16

106.69 0 33 56 3780.28 -.24 141.00 178.56 57.49 I 36 56

110.00 2 15 21 3467.51 -9.66 122.95 %84.65 57.05 3 13 8

110.00 _3 30 18 3964.71 9.16 149.13 172.50 56.92 24 36 23

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.6708 TRA 1.9006 TC5 -.0353 BAU 1.8997 SGT 521.7 SGR 3038.6 SG3 47.2

R0-13.3821RRA-3.3691RC3 -.1793 FAU-.02836 RRT .1254 RRF -.9941RTF -.0209

FDE 2.3119 FRA .8346 FC3 .0316 BSP 8743 sr,,B 3083.0 R23 -.1063 R13 -.9937

BDE13.3989 BRA 3.8682 8C3 .1827 FSP -144 SGI 3039.3 SG2 517.6 THA 88.75

ARRIVAL DATE FEB 6 Ig71

.20105 INC57.7817 vl 29.784

104.74 APO 157.45 V2 35.147

13.54 ETC 256.09 CLP 103.67

-41.25 RAP 106.67 ECC13.7991

PO CST TIM INJ 2 LAT INJ 2 LONG

4003.9 -4.54 195.77

3180.3 -4.52 134.66

4003.9 -4.54 195.77

3180.3 -4.52 134.66

2867.5 -15.93 116.46

3364.7 4.75 142.83

oRBIT DETERMINATION ACCURACY

ST 195.8 SR 2760.6 SS 1439.0

CRT .6381 CRS .9993 CST .6081

LSA 3115.2 MSA 159.3 SSA 1.7

ELI 2763.4 EL2 150.6 ALF 87.40

2002



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH DATE C_T 5 1970 FLIGHT TIME 126.00 ARRIVAL DATE FEB 8 1971

HELIOCENTRIC CONIC DISTANCE 377.905

RL 149.61LAL .00 LOL 11.34 VL 27.538 GAL -8.85 AZL 157.60 HCA 183.30 SMA

RF 107.86 LAP 3.05 LOP 192.60 VP 38.014 GAP 6.86 AZF 22.44 TAL 218.15 TAP

RC 121.402 GL -51.84 GP 57.95 ZAL 96.71 ZAP 95.98 ET8 175.75 ZAE 63.96 ETE
FLANETOCENTRIC CC_IC

C31023.450 VHL 31.991DLA -75.29 RAL 271.08 RAD 6573.0 VEL 33.834 PTH 3.50 VHP

LNCH AZt4TH LNCH TIME L-I TIME INJ LAT INJ LONG
16.77 5 5 6 2452.60 -.47 81.20

163.23 15 58 20 671.29 -.47 284.91
16.77 5 5 6 2452.60 -.47 81.20

163.23 15 58 20 671.29 -.47 284.91

16.77 5 5 6 2452.60 -.47 81.20

163.23 15 58 20 671.29 -.47 284.91

DIFFERENTIAL CORRECTIONS

TOE 5,1416 TRA .3254 TC3 -.0780 BAU 2.7535

130.64 ECC .21032

41.45 RCA 103.16

251.42 ZAC 135.76

INC67.5936 vl 29.784

APO 158.12 V2 35.136

ETC 268.55 CLP 101.31

41.590 DpA 79,14 RAP 151.42 ECC17.8434

INj RT A_C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

181.19 165.28 5 45 59 1852.6 7.26 79.57

181.21 165.28 16 9 52 71.5 7.27 283.29

181.19 165.28 5 45 59 1852.6 7.26 79.57

181.21 165-.28 16 9 52 71.3 7.27 283.29

181.19 165.28 5 _5 59 1852.6 7.26 79.57

181.21 165.28 16 9 32 71.3 7.27 283.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1072.1SGR 2788.9 SG3 49.1 ST 923.5 SR 2358.5 SS 1744.5
R0-13.0724 RRA 1.3560 RC3 .1855 FAU-.04029

FDE-Z.6877 FRA .2961FC3 .0341BSP 8520

80E14.0472 BRA 1.3750 BC3 .2012 FSP -146

RRT -.8468RRF .9987 RTF -.8276 CRT -.9811 CRS-1.OOOO CST .9793

SGB 2987.8 R23 -.0961 R13 .9946 LSA 3070.6 MSA 174.0 SSA 2.2

SG1 2938.4 SG2 541.2 THA 108.69 EL1 2527.4 EL2 166.7 ALF 111.11

LAUNCH DATE OCT 5 1970 FLIGHT TIME 128.00 ARRIVAL DATE FEB 10 1971

HELIOCENTRIC CONIC DISTANCE 382.696

RL 149.61 LAL .00 L(X- 11,34 VL 27.473 GAL -8,34 AZL 123.46 HCA 185.37 S_A 130.19 ECC .20699

RP 107.89 LAP 2.96 LOP 195.83 VP 37.957 GAP 6.78 ALP 56.66 TAL 216.17 TAp 41.54 RCA 103.24

RC 123.660 GL -62.17 GP 74.44 ZAL 101,88 ZAP 10(3.96 ETS 140.23 ZAE 84.98 ETE 217.87 ZAC 155.25

PLANETOCENTRIC CONIC

C3 287.167 VHL 16.946 DLA -82.26 RAL 207.54 RAD 6571.7 VEL 20.211PTH 5.15 VHP 22.445 DPA 70.54

LNCH AZt4TH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ)4TH INJ TIME PO CST TIM

8.80 0 35 58 2563.30 6.30 84.5_ 116.67 172.21 1 15 21 1763.5

171.20 12 0 34 5847.53 6.30 258.57 116.69 172.21 13 38 2 5247.5

8.80 0 35 58 2363.30 6.30 84.52 116.67 172.21 1 15 21 1763.3
171.20 12 0 34 5847.53 6.30 258.37 116.69 172.21 13 38 2 5247.5

8.80 0 35 58 2563.30 6.30 84.52 116.67 172.21 1 15 21 1763.3

171.20 12 0 34 5847.55 6.30 258.37 116.69 172.21 13 38 2 5247.5

INC33.4560 vl 29_784

APO 157.13 V2 35.124
ETC 247.15 CLP 135.10

DIFFERENTIAL CORRECTIONS

TDE-3.1203 TRA -.2544 TC3 -.0102 BAU .2745
RDE-5.7060 RRA-l.0368 RC3 .0708 FAU ,00009

FDE-1.4124 FRA -.1809 FC3 -.0003 BSP 10717

BOE 6.5035 BRA 1.0675 BC3 .0715 FSP -184

MID-COURSEEXECUTION ACCURACY

SGT 1233.7 SGR 3248.1 S_3 56.9

RRT .9205 RRF .9824 RTF .9764
SGB 3474.5 R23 -.1383 R13 .9899

SG1 3444.6 SG2 454.5 THA 70.37

RAp 237.60 ECC 5.7260
INJ 2 LAT INJ 2 LONG

14.22 83.82

14.25 257.67

14.22 83.82

14.23 257.67

14.22 83.82

14.23 257.67

ORBIT DETERMINATIONACCURACY

ST 1072.3 SR 2081.2 SS 963.0

CRT .9791 CRS -.9943 CST -.9952
LSA 2523.4 MSA 202.8 SSA 1.1

ELI 2333.1 EL2 194.6 ALF 63.03

LAUNCH DAIE OCT 5 1970 FLIGHT TIME 130.00

HELIOCENTRIC CONIC DISTANCE 388.258

RL 149.61LAL .00 LOL 11.34 VL 27.409 GAL -8.00 AZL 110.42 HCA 188.22 SMA

RP 107.93 LAp 2.86 LOP 199.05 VP 37.899 GAP 6.92 ALP 69.77 TAL 214.53 TAp

RC 125.912 GL -60.02 GP 72.88 ZAL 107.65 ZAP 107.09 ETS 86.56 ZAE 96.10 ETE
PLANETOCENTRIC CONIC

C3 i19.553 VML 10,934 DLA -t6.?b RAL 197.1U RAD 6570.2 VEL ib.b_l PTH Z.77 VHP

LNCM AZMTM LNCH TIME L-I TIME INJ LAT

15.O9 0 6 40 2213.50 15.55

164.91 11 6 36 5714.27 15.56

15.09 0 6 40 2213.50 15.55

164.91 11 6 36 5714.27 15.58

15.09 0 6 40 2213.50 15.55

164.91 11 6 36 5714.27 15.56

DIFFERENTIAL CORRECTIONS

7OE-2.9963 TRA-l.335Z TC3 -.2759 8AU .4424

RDE .0717 RRA -.4619 RC3 -.0227 FAu .01365

FOE -.8884 FRA -.2809 FC3 -.0988 BSP 11198

BDE 2.9971 BRA 1.4129 BC3 .2768 FSP -231

ARRIVAL DATE FEB 12 1971

LAUNCH DATE OCT 5 1970

129.74 ECC .20580

42.75 RCA 103.04

165.74 ZAC 161.31

HELIOCENTRIC CONIC
RL 149.61 LAL .00

RP 107.97 LAP 2.75

RC 128.158 GL -54.66

pLANETOCENTR I C CONIC

C3 66.643 VHL 8.164

LNCH AZNTH LNCH TIME

21.52 0 48 0

158.48 11 21 38

21.52 0 48 0

158.48 11 21 38

21.52 0 48 0

158.48 11 21 38

DIFFERENTIAL CORRECTIONS

TD_-2.3781 TRA-1.4ZgB TC3 -.7495 8AU .6718

ROE .6330 RRA -.0858 RC3 .0821 FAU .02219

FDE -.9028 FRA -.3084 FC3 -.2883 8SP 11690
BOE _L4609 BRA 1,4322 BC3 .7540 FSP -294

INC20,4224 vl 29.784

APO 156.43 VZ 35.112

ETC 220.72 CLP 176.81

14.785 DPA 58.42 RAp 244.21 ECC 2.9675

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

79.16 103.33 186.23 0 43 33 1613.5 23.31 77.51

259.11 103.35 166.23 12 41 51 5114.3 23.32 257.46
79.16 103.33 166.23 0 43 33 1613.5 23.31 77.51

259.11 103.35 166.23 12 41 51 5114.3 23.32 257.46

79.16 103.33 166.23 0 43 33 1613.5 23.31 77.51

259.11 103.35 166.23 12 41 51 5114.3 23.32 257.46

MID-COURSE EXECUTION ACCURACY ORBIT DETERMI[_ATION ACCURACY
SGT 3484.9 8GR 1057.7 SG3 71.0 ST 1817.7 SR 319.0 SS 643.6

RRT .8664 RRF .7721 RTF .9848 CRT .3988 CRS -.2710 CST -.9908
5GB 3641.9 R23 -.1999 R13 .9779 LSA 1930.5 MSA 305.1 SSA 1.8

SG1 3606.0 SG2 510.4 THA 15.04 EL1 1822.2 EL2 291.8 ALF 4.11

FLIGHT TIME 132.00 ARRIVAL DATE FEB 14 1971

DISTANCE 394.009

LOL 11.34 VL 27.344 GAL -7.68 A2_. 104.23 HCA 191.27 SMA 129,29 ECC .20522 INC14.2254 vl 29.784

LOP 202.27 VP 37.841 GAP 7.11 ALP 76.04 TAL 212.96 TAP 44.23 RCA 102.76 APO 155.82 V2 35.099
GP 66.09 ZAL 112.75 ZAp 113.28 ETS 69.29 ZAE 103.53 ETE 150.68 ZAC 160.10 ETC 229.78 CLP-167.30

DLA -71.16 RAL 204.17 RAD 6569.3 VEL 13.711 PTH 2.51 VHP 11.286 DPA 48.98 RAP 244.83 ECC 2.0968

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2070.96 23.37 71.73 105.68 159.41 1 22 31 1471.0 30.83 68.88

5598.53 23.38 258.18 105.70 159.41 12 54 56 4998.5 30.83 255.33

2070.96 23.37 71.73 105.68 159.41 1 22 31 1471.0 30.83 68.88

5598.53 23.38 258.18 105.70 159.41 12 54 56 4998.5 30.83 255.33

2070.96 23.37 7t.73 105.68 159.41 1 22 31 1471.0 30'-.83 68.88

5598.53 23.38 258.18 105.70 159.41 12 54 56 4998.5 30.83 255.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3733.7 SGR 500.1 SG3 89.5 ST 1912.1 SR 447,8 SS 648.4

RRT -.1746 RRF -.4239 RTF .9613 CRT -.8053 CRS .9078 CST -.9797

SGB 3767.0 R23 .2571 R13 -.9621 LSA 2048.8 MSA 282.3 SSA 2.6
SG1 3734.7 SG2 492.3 THA 178.64 EL1 _946.5 EL2 260.8 ALF 169.12
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAtJNCH DATE oCT 5 1970

HELI&CENTRIC CONIC

RL 149.61LAL .Og

EF 108.01LAF 2.64

EC 130.397 GL -48.81

FLANETOCENTEIC CONIC

E3 44.291VHL 6.655

LNEH AZIMTH LNCH TIME

27.64 1 30 46

152.36 11 37 36

27.64 1 30 46

152.36 11 37 36

27.64 1 30 46

152.36 II 37 36

FLIGHT TIME 134.00 ARRIVAL DATE FEB 16 1971

DISTANCE 399.823

LOL 11.34 VL 27.280 GAL -7.37 AZL I00,67 HCA 194.39 SMA %28.85 ECC .20492 INCI0.6671 VI 29.784

LOF 205.49 VF 37.783 GAF 7.32 AZF 79.66 TAL 211.41TAF 45.79 RCA.I02.45 AFO 155.25 V2 35.086

GF 59.19 ZAL 116.83 ZAF 119.12 ETS 63.25 ZAE 109.06 ETE 147.44 ZAC 155.93 ETC 239.99 CLF-161.86

DLA -65.89 RAL 211.53 RAD 6568,7 VEL 12.871FTH 2.34 VHF 9.427 DFA 41.03 RAp 244.81ECC 1.7289

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

1952.23 28.60 63.23 107.40 152.28 2 3 19 1352.2 35.61 59.08

5515.93 28.61 256.24 107.41 152.28 13 9 32 4915.9 35.62 252.08

1952.23 28.60 63.23 107.40 152.28 2 3 19 1352.2 35.61 59.08

5515.93 28.61 256.24 107.41 152.28 13 9 32 4915.9 35.62 252.08

1952.23 28.60 63.23 107.40 152.28 2 3 19 1352.2 35.61 59.08

5515.93 28.61 256.24 107.41 152.28 13 9 32 4915.9 35.62 252.08

DIFFERENIIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

IDE-2.0372 TRA-I.5643 TC5-1.2831BAU .7691 SGT 3776.7 SGR 598.3 SG5 106.8

ROE .6207 RRA .0004 RE3 .2021FAU .02846 RRT -.6191RRF -.8306 RTF .9409

FDE -.9009 FRA -.2914 FC5 -.5563 8SP 11614 sGB 3823.8 R25 .3044 R15 -.9447

BDE 2.1297 BRA 1.3643 BE3 1.2989 FSP -339 SGI 3795.1SG2 467.6 THA 174.31

LAUNCH DATE OCT 5 1970 FLIGHT TIME 136.00

HELIOCENTRIC CONIC DISTANCE 405.655

EL 149.61LAL .00 LOt. 11.34 VL 27.216 GAL -7.07 AZL 98.36 HCA 197.54 SMA 128.42 ECC .20481 INC 8.3627

RP 108.05 LAP 2.51 LOP 208.71 VP 37.?25 GAP 7.54 AZP 82,02 TAL 209.85 TAp 47.39 RCA 102.11 APO 154.72

EC 132.627 GL -43.22 GP 52.97 ZAL 119.79 ZAP 124.44 ETS 60.20 ZAE 113.32 ETE 147.58 ZAC 151.17 ETC 246.35

PLANETOCENTRIC CONIC

C3 32.901VHL 5.736 DLA -61.06 RAL 217.81RAD 6568.3 ',/EL 12.421PTH 2.24 VHP 8.345 DpA 34.18 RAP 244.93

LNCH AZWITH LNCH TIM£ L-I TIE INJ LAT INJ IONG INJ RT ASC INJ AZMTH INJ TIME

33.35 2 9 19 1854.96 31.57 54.51 107.93 145.39 2 40 14

146.65 11 49 8 5463.12 31.57 254.10 107.95 145.39 13 20 11

33.35 2 9 19 1854.96 31.57 54.51 107.93 145.59 2 40 14

146.65 11 49 8 5463.12 31.57 254.10 107.95 145.39 13 20 11

33.35 2 9 19 1854.96 31.57 54.51 107.93 145.39 2 40 14

146.65 11 49 8 5463.12 31.57 254.10 107.95 145.39 13 20 11

DIFFERENTIAL CCRR£CTIONS MID-COURSE EXECUTION ACCURACY

TDE-1.7980 TRA-1.3046 TC3-1.8772 BAU .8369 SGT 3887.7 SGR 650.2 SG3 125.5

RDE .5430 RRA .0207 RE3 .3104 FAU .03397 RRT -,7341RRF -.9119 RTF ,9287

FDE -.8723 FRA -.2644 FC3 -.8939 BSP 12178 SGB 3941.7 R23 .3260 R13 -.9333

8DE 1.8781BRA 1.3047 BC3 1.9027 FSP -408 SG1 3917.3 SG2 438.2 THA 172.91

ORBIT DETERMINATION ACCURACY

ST 1955.3 SR 534.5 SS 649.6

CRT -.8975 CRS .9729 CST -.9751

LSA 2112.8 MSA 258.5 SSA 3.6

EL1 2014.0 EL2 228.9 ALF 166.03

ARRIVAL DATE FEB 18 1971

vl 29.784

V2 55.074

CLp-159.90

ECC 1.5415

PO CST TIM INJ 2 LAT INJ 2 LONG

1255.0 38.02 49.17

4863.1 38.03 248.76

1255.0 38.02 49.17

4863.1 38.03 248.76

1255.0 38.02 49.17

4863.1 38.03 248.76

oRBIT DETERMINATION ACCURACY

ST 1970.3 SR 542.6 SS 639.6

CRT -.9214 CRS .9868 CST -.9721

LSA 2127.8 MSA 241.1SSA 4.8

ELI 2033.5 EL2 204.3 ALF 165.61

LA'JN(-H _AT[ ,_T 5 1970

HELIO(ENTEIC CONIC

RL 149.61 LAL .00

RF 1_8._9 L_P 2.38

R£ 134.850 GL -38.13

PLANETOCENTEIC CONIC

C3 26.305 VHL 5.129

LNCH AZ_TH LNCH TIME

38.57 2 44 18

141.43 11 57 9

38.57 2 44 18

141.43 11 57 9

38.57 2 44 18

141.43 11 57 9

FLIGHT TIME 138.00 ARRIVAL GATE FEB 20 1971

DISTANCE 411.492

LOL 11.34 VL 27.155 GAL -6.75 AZL 96.74 HCA 200.71 SMA 127.99 ECC .20486 INC 6.7448 vl 29.784

LOP 211.92 VP 37.667 GAP 7.76 A ZF 83.69 TAL 208.28 TAp 48.99 RCA 101.77 AFO 154.21 V2 35.061

GP 47.54 ZAL 121.70 ZAF 129.17 ETS 58.21 ZAE 116.60 ETE 148.94 ZAC 146.65 ETC 250.34 CLF-159.34

DLA -56.71RAL 223.19 RAD 6568.1VEL 12.152 FTH 2.18 VHF 7.681DpA 28.25 CAP 245.33 ECC 1.4329

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1773.32 32.92 46.18 108.03 139.17 5 13 51 1175.3 38.80 39.89

5432.81 32.93 252.31 108.04 139.16 13 27 41 4852.8 58.81 246,02

1773.32 32.92 46.18 108.03 159.17 3 13 51 1175.3 38.80 39.89

5432.81 32.93 252.31 108.04 139.16 13 27 41 4832.8 58.81 246.02

1773.32 32.92 46.18 108.03 139.17 3 13 51 1173.3 38.80 39189

5432.81 32.93 252.31 1'38.04 139.16 13 27 41 4852.8 38.81 246.02

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.5954 TRA-1.2304 TC3-2.4754 BAU .8812 SGT 3986.0 SGR 654.2 SG3 140.8

RDE .4632 RRA .0164 RC3 .3888 FAU .03795 RRT -.7737 RRF -.9326 RTF .9190

FOE -.8104 FRA -.2168 FC5-1.2491BSP 12551 SGB 4039.3 R25 .5576 R15 -.9235

BOE 1.6593 BRA 1.2305 8C3 2.5057 FSP -461 SG1 4018.3 SG2 411.1 THA 172.69

LAUNEH DAIE OCT 5 1970 FLIGHT TIME 140.00

HELIOCENIRIC CONIC DISTANCE 417.328

RL 149.61LAL .DO LOL 11.34 VL 27.089 GAL -6.43 AZI_ 95.54 HCA 203.89 SMA 127.57 ECC

RP 108.13 LAP 2.24 LOP 215.13 VP 3?.609 GAP 7.98 AZP 84.93 TAL 206.70 TAF 50.59 RCA

RC 137.065 GL -33.55 r,,,p 42.85 ZAL 122.66 ZAP 133m35 ETS 56.72 ZAE 119.13 ETE 150.75 ZAC

pLANETOCENTRIC CONIC

C5 22.119 Vt-IL 4.703 DLA -52.85 RAL 227.99 RAD 6567.9 VEL 11.979 PTH 2.15 VHF 7.261DFA

LNC_AZMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

43.32 3 16 53 1702.24 33.23 38.48 108.21 133.78 3 45 15

136.68 12 2 48 5418.93 33.25 251.15 108.22 133.77 13 33 7

43.32 3 16 53 1702.24 33.23 38.48 108.21 133.78 3 45 15

136.68 12 2 48 5418.95 33.25 251.13 108.22 133.77 13 33 7

43.32 3 16 53 1702.24 33.23 38.48 108.21 133.78 3 45 15

136.68 12 2 48 5418.95 33.25 251.13 108.22 133.77 15 33 7

DIFFERENTIAL GORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-1.4179 TRA-l.1488 TC3-3.0619 8AU .9147 SGT 4080.2 SGR 637.3 SO3 152.8

ROE .397_ RRA .0052 RC3 .4404 FAU .04061 RRT -.7899 RRF -.9348 RTF .9112

FDE -.7300 FRA -.1564 FC3-1.5896 BSP 12854 SGB 4129.7 R23 .3400 R13 -.9153

BOE 1.4725 BRA 1.1488 BC3 3.0934 FSP -500 SG1 4111.4 502 387.9 THA 172.90

ORBIT DETERMINATION ACCURACY

ST 1933.6 SR 517.7 SS 607.7

CRT -.9286 DES .9919 CST -.9679

LSA 2079.3 MSA 228.9 SSA 6.2

EL1 1993.0 EL2 186.4 ALF 165.91

ARRIVAL DATE FEB 22 1971

.20503 INC 5.5416 V1 29,784

101.41 APO 153.72 V2 35.047

142.61ETC 253.01 CLP-159.44

25.11RAF 245.99 ECC 1.3640

PC) CST TIM INJ 2 LAT INJ 2 LOI,JG

1102.2 38.55 31.52

4818.9 58.57 244.16

1102.2 38.55 31.52

4818.9 38.57 244.16

1102.2 58.55 31.52

4818.9 38.57 244.16

ORBIT DETERMINATION ACCURACY

ST 1864.0 SR 484.3 SS 561.8

CRT -.9300 CRS .9948 CST -.9621

LSA 1994.1MSA 219.9 SSA 7.8

EL1 1918.1 EL2 I73.0 ALF 166.30
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL 5. 1970J

LAUNCH DATE OCT 5 1970 FLIGHT TIME 142.00 ARRIVAL DATE FEB 24 1971

HELIOCENTRIC CONIC DISTANCE 423.158

RL 149.61 LAL .00 LOL 11.34 VL 27.027 GAL -6.11 ALL 94.61HCA 207.07 SNA

RF 108.17 LAp 2.09 LOP 218.34 VP 37.551 GAP 8oZO AZ_ 85.90 T/K. Z05.11 TAP

RC 139.266 GL -29.45 GF 38.82 ZAL 122.80 ZAP 137.02 ETS 55.50 ZAE 121.08 ETE
FLANETOCENTRIC CONIC

C3 19.274 VHL 4.390 DLA -49.42 RAL 232.40 RAD 6567.8 VEL 11.860 PTH 2.10 VHP

LNCH AZMTH LNCH TIME -L-I TIME INJ LAT INJ LONG INJ RT Ate INJ AZMTH

47.65 3 48 1 1637.99 32.91 31.45 108.71 129.20

132.55 12 6 51 5417.28 32.93 250.62 108.72 129.19

47.65 3 48 1 1637.99 32.91 31.45 108.71 129.20

13Z.35 12 6 51 5417.28 3Z.93 250._ 108.72 129.19

47.65 3 48 1 1637.99 32.91 31.45 108.71 129.20

132.35 12 6 51 5417.28 32.93 250.62 108.72 129.19

DIFFERENTIAL CORRECTIONS

TDE-1.2623 TRA-1.0573 TC3-5.6192 BAU .9404

RDE .3457 RRA -.0081 Re3 .4690 FAu .04202

FDE -.6389 FRA -.0864 FC3-1.8876 BSP 13044

DOE 1.3087 BRA 1.0573 BC3 3.6494 FSP -521

127.15 ECC .20533 INC 4.6074 Vl 29.784

52.18 RCA 101.04 APO 153.26 V2 35.034

152.68 ZAC 139.09 _TC 2f4.93 CLp-159.88

6.995 C_A 18.65 RAp 246.91 ECC 1.3172

INJ TIME PO CST TIN INJ Z LAT INJ Z LONG
4 15 19 1038.0 37.73 14.03

15 37 8 4817.3 37.74 243.Z0

4 15 19 1038.0 37.73 24.03

13 37 8 4817.3 37.74 243.20

4 15 19 1038.0 37.73 24.03

13 37 8 4817.3 37.74 243.20
MID-COURSE EXECUTION ACCURACY

SGT 4160.6 SGR 611.0 SG3 161.0
RRT -.7935 RRF -.9Z73 RTF .9039

SGB 4205.3 RZ3 .3358 R13 -.9074

SG1 4189.0 .SG2 369.3 THA 173.30

LAUNCH DATE OCT 5 1970 FLIGHT TINE 144.00

ORBIT DETERMINATION ACCURACy

ST 1768.5 SR 451.3 SS 505.8
CRT -.9287 CRS .9968 CST -.9536

LSA 1882.0 MSA 21Z.7 SSA 9.9

EL1 1817.9 ELZ 162.9 ALF 166.56

ARRIVAL [_ATE FEB 26 1971

HELIOCENTRIC CONIC DISTANCE 428.977

RL 149.61LAL .00 LOt- 11.34 VL 26.964 GAL -5.77 AZL 93.86 HCA 210.26 SNA 126.74 ECC .20577 INC 3.8572 vl 29.784

RP 108.21 LAP 1.94 LOP 221.54 VP 37.494 GAP 8.42 AZP 86.67 T/W. 203.50 TAp 53.75 RCA 100.66 _ 152.82 VZ 35.021
RC 141.459 GL -25.76 GP 35.36 ZAL 122.24 ZAP 140.24 ET5 54.49 ZNE 122.57 ETE 154.57 ZAC 136.05

PLANETOCENTRIC CONIC

C3 17.241 VHL 4.152 DLA -46.35 RAL 236.57 DAD 6567.7 VEL 11.774 PTH 2.08 VHp 6.829 DPA 14.76 RAP 248.03 E¢C 1.2837

LNCH AZ'MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2)4TH INJ TIE PO [ST TIN INJ 2 LAT INJ Z LONG

51.64 4 18 24 1577.97 32.21 24.98 1{]9.61 125.33 4 44 42 978.0 56.58 17.27

128.36 12 9 45 5425.17 32.23 250.76 109.61 125.32 13 40 10 4825.2 36.59 243.04

51.64 4 18 24 1577.97 32.21 24.98 109.61 125.33 4 44 42 978.0 56.58 17.27

128.36 12 9 45 5425.17 32.23 250.76 109.61 125.32 13 40 10 4825.2 36.59 243.04

51.64 4 18 24 1577.97 32.21 24.98 109.61 125.33 4 44 42 978.0 36.58 17.27

128.36 12 9 45 5425.17 32.23 250.76 109.61 125.32 13 40 10 4825.2 36.59 243.114

DIFFERENTIAL CCRRECTIONS MID-COURSEEXECUTICN ACCURACY ORBIT DETERNINATION ACCURACY

TDE-1.1399 TRA -.9751 TC5-4.1847 BAU .9712 SGT 4283.7 SC_ 594.6 SG3 169.4 ST 1681.3 SR 429.T SS 457.1

RDE .3112 RRA -.0162 RE3 .4937 FAU .04320 RRT -.7998RRF -.9166 RTF .9024 CRT -.9288 ORS °9982 C$T -.9446 °
FDE -.5600 FRA -.0268 FC3-2.1692 BSP 13598 SG8 4324.8 R23 .3'163 R13 -.9054 LSA 1782.6 MSA 206.1 $SA 12.3

BDE 1.1816 BRA .9752 BE3 4.2138 FSF -560 SG1 4310.2 S(,2 354.8 THA 173.62 EL1 1728.4 EL2 154.9 ALF 166.54

ETE 256.41 CLp-160.50

LAUINCN DATE OCT $ 1870

M(LIOCENT91C CONIC

RL 148.81 LAL .DO

RID I80.88 LAP 1.78

RC 141.M3 GL -1_.48

PLAIETOCENT1 ! C CONIC

LNCH AZMTN LNCN TIN[

SS.37 4 48

184.85 1E 11 41

IS.S7 4 48 30

184.83 12 11 41

SS.37 4 48 98

FLIGHT TINE 148.00 ARRIVAL DATE F'E8 I_ 1811

DI 8TAN_ 434. T8D

LOL 11.34 VL _J.80e DAt -$.4_J _[L _.14 NCA 113.44 Ilia Aim.14 ECC .•01_3 lliC 3.1_liJ| Vl Lq).194

LOP tE4.74 VP 37.437 GAP 1.i_ A_ 07.30 TAL tOl.INI TAP SS._tZ £CA SDO.£7 AIPO 5tS£.4i Vt 53.D08

GP $t.38 ZAk 181.10 ZAP 145.DO Lrl'l S3.lS ZA£ 115.75 ETE 154.34 ZAC 153.43 [TIC L'J7.95 ¢LP-S$i.t$

DLA -4i$.88 Q&L _0.60 i_D iHl.t _L !1.710 PTH t.M VHff 9.733 _PA 11._ NAP £MI.3B [CO t.tS_l

L-1 TIN( INJ LAT INJ _ INJ RT AIC INJ AZI4TH INJ TIN( PO CiT TIN INJ t L_Y |ILl £ LONG

1510.15 31.L_ 1D.J4 110.J0 111.04 S 19 38 JeO.i 33.t7 I|.OS

$441.N 31.30 191.50 lt0.ll it|.03 15 41 I_ 4841.1 3S.tO |DE.Do

18_O.18 31.£8 18.14 110.110 IL_.Od S 13 541 880.1 35.t? 11.O8

$441.01 31.30 851.50 110.11 IP_.03 1) _ f_ 44141.1 $$.£9 tDS.DO

ISL_D.19 31.15 18.J4 110.110 11_.04 $ lS SO I_D.I IS.iT 11.09
114.03 It !1 41 5_Jl.CHS $1._0 t_1.90 110.01 ltt.03 13 4_ I_

DI_NTIAL CaU_CTIONJ NIO-CQUNi[ I_f_CUTIQN ACCURACY

10E-1.0180 11_A -.8718 TC3-4.MTT BAU .D814 $GT 4_99.1 N STO.I 883 17£.1
RD[ .tOll 9RA -.08_O RC3 .4N1 FAU .04_0J NRT -._ll_ IINF -.BI RTF .NYS

FIB( -.4_04 I_A .0480 FC3-t._TO0 _ 13713 N 4_.9 _ .£1N_ R|_ -._11'1_

80( 1.0543 liRA .8_EO BC3 4.1141 Flip -S14 8G1 4_MJ_.I _ _J4S.l THA 174.04

LAUNCH DATE OCT 5 19713 n.IGHT TIN[ 148.00

N[LIOC[NTRIC CONIC DIITANC_ 440._J@

NL 148.11LAL .DO LOL 11.34 VL tii.841GAL -S.N AZL I_.T_ HCA tll.t_ lIMA I_J.IM [CC .£O1_1
RP tDO.L_ LAP 1.J8 LOP L_7.14 VP 31._Jl GAP 8.IS AZP ll.8_ TAL L_0._4 TAP _J.9_ NCA N.g?

RC 149.010 GL -19.3? GP L_.DI ZAL 111,4D ZAP 14S.D1EYJ 5t.N _4_ l_J.lt _ 197.07 ZAC 1_1.1l
PLAI_TOCI_TNIC CONIC

C3 14.3_ K S.811 DL_ -41.N RAL _A4.H DAD I_J?.l VEL 11.H1PTH t.OS VHP I.giS DPA 8.40

UDCN AZIDTH LNCH TIN[ L-1 TIN[ INJ LAT |NJ _ INJ DT AiC INJ AZIDTH INJ TIN[ PO CIT TIM

S8.88 8 10 17 14@_.14 30.L_ 18.1S 111.H ltt._J 9 45 $0 N.I

111.07 It 1£ 341 SDld.S1 30._d tS£.lKI lit.ST 11£.£1 1_ 4840 40_.I

s8.13 S 18 17 14_.84 _0.15 19.1S SIt.St 110.£S S 4_ _J N£.D

111.07 11 11 N SD@4.H N._ tSt.8_ 111.91 I19.£1 1_ 4BdO 4884.1

S8.93 S 10 IT 144M_.q14 _IO.L_ 13.15 Ut.S(, 11D.£3 S4B 311 D8_.4

191.07 1£ 11 N JDld.le _0._4 15£.83 |J_.$? 110.£1 1S 43 40 4014.4

DIFlqE_NTIAL C_mm_CTiON8 NID-CQUIti[EX_CUTION ACCURACY

TO_ -.1018 TIIA -._ml TC_-S.I_O_ 8AU 1.01£7 I_T 44411.1 8GN $$8.0 8G3 119.4

liD( .L_JSl NNA -.0_17 JtC3 .4JgCJ FAU .D4_3 RNT -.7844 NNF -.8711 £TF .M

FI)[ -.3003 FDA .11_J rci-t.S_108 Blip 140_8 _ 44D0._ _ ._rst R13 -.lllll

liD( ._J$1 MA .7tl71 DC8 9.1_J7 FSP -|71 _1 44D7._ 8_t _JO.D THA 174.40

4841.1 39.£8 843.e0

GNiIT DrTENNINATION ACCURACY

IT 1SDJt.$ IN 407.7 88 _HJl.0

CItT -.!_11 CItD .llM_ CST -.1184

L_A 11411.0 _ I_O.l 88A 13.£

FJ.t 1M7.0 ELt 144J.8 ALF IN.El

ARRIVAL DATI[ NAIl f 1971

INC £.7197 VS I_.T84

APO 1_.01 Vt _4.1_S

ETC LSO._k_ CLP-t_.OS

RAP L_O._ ECC S.iAO0

INJ £ LAT INJ •

38.81 $. ID

_.00 _44.85

_J3.81 $.19

.8O 144.8_

3_.D7 8.18

33.00 _44.83

CIVIl _rTI_NINATIGM ACCURACY

IT 143@.$ g lill_.D I$ _41._
C_T -.M_B ¢_B .l_VJ_ C_T -.l_J4

LSA lS10.0 NiA 11_J.3 I_a 10.9

EL| 14_BS.£ _L_ 14£.1 ALJr JDS._B



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH DATE OCT 5 1870

HELIOCENTRIC CONIC

RL 148.11 LAL .DO

RP 108.33 LAP 1.45

RC 147.978 GL -11.57

PLANETOC(NTRIC CONIC

C3 13.899 VHL 3.701

LNCH AZMTH LNCH TIME

9E.40 5 50 59

117.60 12 It 14

88.40 5 50 55

117.GO 12 lZ 14

Gt.40 5 90 55

117.60 12 12 14

LOt. 11.34 VL

LOP 251.14 VP

GP 27.59 ZAL

FLIGHT TIN( 150.00 ARRIVAL DATE MAR 4 1971

DISTANCE 446.377

26.780 GAL -4.72 AZL •2.27 HCA Z19.81 SNA 1Z5.55 ECC .Z0787

37.325 GAP 9.07 AZP 88,26 TAL 198.59 TAP 58.40 RCA 99.46

117.42 ZAP 147.86 ETS 92.46 ZAE 12§.52 £TE 159.44 ZAC lZ9.22

DLA -58.72 RAL

Lol TIN( INJ LAT

1403.64 29.09

54•5,97 29.09

1403.64 29.08

5495.•7 29.09

1405.64 29.08

9495.97 Z9.09

DIFFERENTIAL CORRECTION8

TD( -.8057 TRA -,1549 TCS-S,•215 BAU 1.0534

ROE .2460 RRA -.04•7 RCS .4980 FAU .1_1186

FDE -.3141 FRA .1779 FCS-E.6497 BSP 14335

BOE .8405 lIRA .659S BCS 9.6453 FSP -577

LAUNCH DATE OCT 5 1970

IHC 2.2683 V1 29.784

APO 151.65 V2 34.982

ETC 259.54 CLP-16Z.82

248.48 RAD 6967.9 VEL 11.625 PTH 2.04 VHP 6.674 DPA 5.79 RAP 252.38 ECC 1.2254

INJ LOt_ lNJ RT ASC INJ AZNTH INJ TINE PO CST TIH INJ Z LAT INJ Z LONG

7.45 114.55 116.79 8 14 18 803.6 32.42 359.42

254.78 114.98 116.77 13 43 50 4896.0 32.43 248.73

7.46 114.55 116.79 6 14 18 803.6 32.42 359.42

294.7• 114.96 116.77 13 43 90 4896.0 52.43 248.73

7,4• 114.99 116,79 6 14 18 803.6 32.42 359.42

254.78 114.99 116.77 13 43 SO 4896.0 32.43 246.73

NID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SET 4555.2 $_ 959.1 883 177.0 ST 1309.9 SR 382.0 SS 288.9

I_T -.7731 Rf_ r -.8526 RTF .8933 CRT -.9281CRS .9861CST -.8700

49Q5.0 RES .2487 R13 -.8950 LSA 1381.5 HSA 189.9 SSA 23.2

SG1 4992.4 $82 SS9.5 THA 174.72 ELI 1557.5 EL2 137.5 ALF 164.69

HELI(X;ENTRIC CONIC

RL 149.81 LAL ,00

RP 106.S7 LAP 1.28

RC 150.15£ GL -15.97

PLAN(TOCENTR|C CONIC

C3 13.014 Vt4L 3.GO8

LNCH AZMTH LNCH TIN(

95.89 9 E4 14

114.11 IE 10 I

95.89 I 24 14

t14.11 12 10 8

85.89 9 24 14

114.11 12 10 •

DIFFERENTIAL ¢GRII[CTION8

TI)( -.7D4l TRA -.5343 TCS-e,OSIS BAU 1.0550

RDE .2547 RRA -.0597 RCS .4935 FAU .04085

FIDE -.£455 FRA .2400 FCS-2.7t99 BSP 14621

BOG .7426 BRA .5392 BCS $.0914 FSP -578

FLIGHT TINE 192.O0 ARRIVAL DATE HAR 6 1971

DISTANCE 452.192

LOL 11.$4 VL L_.720 GAL -4.35 AZL 91.87 HCA 223.00 SNA 129.17 ECC .20885 INC 1.8738 V1 29.784

LOP 234.$5 VP 37.2•9 GAP 9.29 AZP 88.83 TAL 196.93 TAP 99.93 RCA 99.03 APO 151o32 V2 34.969

G9P 25.•9 ZAL 119.04 ZAP 149.88 ETS 52.10 ZAE 125.87 ETE 160.79 ZAC 127.§2 ETC 260.36 CLP-163.64

DLA -39.53 RAL 252.39 RAD 6517.9 VEL 11,593 PTH 2,03 VHP 8.690 DPA 3.47 RAP 254.09 ECC 1.2142

L-I TIN( INJ LAT INJ LONG INJ RT AS( |NJ AZ14TH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

1340.98 27.68 1.64 116.64 114.99 6 46 59 740.9 30.94 353.80

9534.6D 27.67 257.45 119.85 114.64 15 4E 23 4938.6 50.95 249.37

1340.841 27.86 1._ 119.84 114.65 S 46 59 740.9 30.94 353.60

5554.40 27.87 257.49 118.85 114.64 15 42 25 4998.6 50.95 249.37

1340.88 27.96 1.66 119.84 114.69 6 4• 39 740,8 30.94 353.60

5535.•0 27.67 257.43 116.65 114.64 15 42 23 4936.6 30.95 249.37

NID-COURS_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

S_T 461•.• _ 927,1 SG5 177.4 3T 1170.4 SIR 374.4 SS 240.4

RRT -.7•01 RRF -.SZ•O RTF .8924 CRT -.931D CRS .9591CST -.8108

4649.7 R23 .L_17 R15 -.8988 LSA 1238.2 HSA 184.3 SSA 28.9

$81 4634.2 SG2 341.2 THA 179.01 EL1 1221.9 EL2 150.9 ALF 163.22

LAUNCH DATE OCT S 1970

HELIOCENTRIC CONIC

RL 149.81 LAL .OO

RP 108.41 LAP 1.10

RC 132.275 GL -II.55

PLANETOCENTRIC CONIC

C$ 12.500 VHL 3.536

LI_H AZNTH LNCH TIM(

99.51 7 0 11

110.49 12 9

89.51 7 0 11

110.49 18 5 82

99.51 7 0 11

110.49 12 9

FLIGHT TIME 154.00 ARRIVAL DATE NAR 8 1971

DISTANCE 457.914

LOt. 11.34 VL 28.$60 GAL -5.98 AZL 91.53 HCA 228.18 SNA 124.80 ECC .20999 INC 1.5253 Vl 29,784

LOP 257.52 VP 57.215 GAP 9,$1 AZP 88.94 TAL 195.25 TAP 81.44 RCA 96.59 APO 151.01 V2 34.956

GP 23.95 ZAL 112.35 ZAP 151.71ETS 91.90 ZAE 126.31ETE 181.93 ZAC 126.04 ETC 261.13 CLP-164.47

DLA -$4.45 RAL 258.30 RAD $957.9 VEL 11.571PTH 2.02 VHP 6.727 DPA 1.42 RAP 255.90 ECC 1.2057

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIH INJ 2 LAT INJ 2 LONG

1271.18 26.80 $55.50 119.41 112.75 7 21 22 671.2 29.44 347.45

5598.94 2•.61 260.97 119.41 112.75 13 38 51 4988.9 29.45 252.91

1871.19 25.60 595.90 119.41 112.75 7 21 22 871.2 29.44 347.45

5568.94 2•.61 260.97 119.41 112.73 13 $8 31 4988.9 29.45 252.81

1271.18 2S.IMD 359.90 119.41 112.75 7 21 22 871.2 29.44 547.45

9588.94 26.$1 260.97 119.41 112.73 13 38 51 4988.9 29.45 252.91

DIFFERENTIAL CORRECTIONS

TDE -.6085 TRA -.4105 TC3-8.3939 6AU 1.0716

ROE .EEG4 RRA -.0647 RCS .4896 FAU .05960

FOE -.1775 FRA .2_5 FC3-2.7425 •$P 14993

BID( .6474 BRA .4196 OCS 8.4124 FSP -577

LAUNCH DATE OCT 5 1970

HELIOCENTRIC CONIC

RL 149.$1LAL .00

RP 108.45 LAP .92

RC 154.408 GL -9.29

PLAN(TOC(NTRIC CONIC

CS 1£.1£8 VHL 3.482

LNCH AZNTH LNCH TIM(

7S.48 7 40 E9

104.54 11 96 21

73.48 7 40

104.94 11 59 21

110.00 10 55 49

110.00 15 40 12

DIFFERENT|AL CGIEItI[CTIGN$

TDE'-.5OTI TRA -.27/_D TC5-4.7021 6AU 1.0895

leD( .E20S RItA -.0740 RC3 .4762 FAU .03821

IrD[ -.1153 FRA .3549 FC3-2.7275 BEP 15194

BD£ .5535 BRA .E867 6C3 G.7192 FSP -574

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SET 4696.6 SGR 518.• SG3 176.8 ST 1021.5 SIR 369.1 S$ 198.9

RflT -.7444 RRF -.7981RTF .8921 CRT -.9361CRS .8929 CST -.7084

SGB 4725.2 R23 .1955 R13 -.8933 LSA 1088.9 NSA 178.1SSA 38.4

SG1 4712.6 SG2 $49.3 THA 179.27 EL1 1079.0 EL2 122.9 ALF 161.06

FLIGHT TIN( 196.00 ARRIVAL DATE NAR IO 1971

DISTANCE 463.662

LOt.. 11.34 VL 26.601GAL -3.97 AZL •1.21HCA 229.37 SNA 124.43 ECC .21130 INC 1.2125 Vl 29.784

LOP 240.70 VP $7.161 GAP 9.74 AZP 89.21 TAL 193.97 TAP 62.93 RCA 98.14 APO 150.72 V2 34.943

GP 22.49 ZAL 109.43 ZAP 153.57 ST8 51.89 ZAE 126.66 ETE 152.97 ZAC 124.74 ETC 261.87 CLP-165.SO

DLA -$2.49 RAL 2•0.22 RAD 6967.9 VI[L 11.559 PTH 2.02 VHP 6,785 DPA -.40 RAP 257.80 ECC 1.1996

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1188.95 25.28 _18.55 12t.21 111.04 8 0 18 988.9 27.91 340.52

5656.50 25.29 269.79 1_.22 111.03 13 SO 59 5098.3 27.92 257.71

1188.95 29.28 340.95 1_.21 111.04 • 0 18 569.9 27.91 340.52

5658.50 25.29 265.75 1f_.22 111.05 13 50 39 5058.5 27.92 297.71

5849.40 19.04 276,99 119.07 116.94 12 58 14 5245.4 22.75 289.82

5357.88 51.86 245.39 124.51 105.05 15 9 9 4757.9 33.$4 254.42

MID-COURSE [XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T 4772.6 V,_ 515.0 $83 179.5 ST 882,9 SIR $65.2 SS 168.5

RRT -.7266 RRI r -.7693 RTF .8922 CRT -.9437 CRS .7482 CST -.5351

4600.1 flL_ .1707 R15 -.8952 LSA 939.0 NSA 171.2 SSA 44.8

SG1 4707.2 SG2 591.2 THA 179.51 EL1 929.9 ELI 112.1 ALF 157.88

2006



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DAT E OCT S 11)70 FLIGHT T|NE 158.00 ARRIVAL DATE NAR |Z SRTS

HELIOCENTRIC CONIC DIITANCE 469.$9S

RL 149.61 LAL .GO LOL 11.34 VL n.S4$ GAL -3.18 AZL I)0.93 HCA tSt.SS •HA 124.07 ECC .tlE7T

RP 10•.41 LAP .74 LOP 143.89 VP 37.107 GAP 9.97 AZP 89.44 TAL 111.D7 TAP M.4E RCA 9T.ET

RC II@.SSO GL -1.16 GP 81.14 ZAL 1M.SO ZAP IS4.•S ET6 El.DE ZAE 1El.IS ETE 163.91 ZAC 1E$.58
PLANETOCI[NTRIC CONIC

C3 15.800 VHL 3.447 DLA -50.S0 RAL 8414.14 SAD 6S•T.| V[L |1.544 PTH 2.01 VHP 6.853 DPA -2.03 RAP ESR.TD ECC 1.1RSS

LMCH _ LJ4CH TIHE L-I TIM |NJ LA• INJ UMIG |NJ lit ASC |NJ AZMTH INJ TIN( PO CST TIN INJ E LAT INJ t LONG

71.17 • t• M 1001.43 I_l.•S 380.80 12|._J 10•.S0 • 47 0 401.4 £4.37 531.97

101.•$ 11_ 10 5•$7.14 !_S.04 £?t.l• IM,tS lOI.4i 13 IS 7 51S7.1 £9.37 £4_J.IHJ

70.17 • 8_ M 1NI.41 D.•3 3_.N IM._l 109.S0 8 47 O 401.4 El.S7 331.•7

101.89 11 _ 10 9717.14 1_.•4 tlT.IT II_.ZS 109.48 lS 15 • 5197.1 L_J.57 E&4.H

110.00 10 14 9e 678.44 19.11 30g.Tt 180.04 111.03 10 49 49 Tt.4 iS.It t•8.07

110.00 14 _47 _14.11 SS.48 _._ 1_.89 97._ 15 51) 41 4414.1 54.11 _.95

INC .BEe3 Vl tO.T04

APO tSO.4T VE 54.931

ETC ESE.S8 CLP-IIHJ.I£

DI_IAL C(RJlECTICIIJ Nl_ Ir_CUTIGN ACCURACY

TO[ -.40Yt TIM -.1_10 TC•-I.IV$tl BAU 1.1a17 8GT 4847.0 I_N DO0.1 _ I73.8

N0E .ttS• 18A -.N7 KS .4_1¢1 FAU .ONT@ lit -.7001 NNF -.740T tTF .•0N

Fll -.OITR FRA .4104 FC_8.•TSO Blip lS4t0 48 4875.7 _ .47• Iris -.•S_l

WE .4•00 IINA .ISDI _ •.947• Flip -$410 S&S 48410.S 8CA_ _lS•.£ TtM 17§.T1_

LAUNCH DATE OCT S 1970

14_. IOCI_HTR I C CONIC

• L 149.$1 _ .CK) _ 11.34 _ 1_.40• GAL

FLIGHT TIN_ 1_._

DIDT_471.111

-£.TS AZL 00.47 NCA £$S.TS

PL.Ra_TGClDITIt I C C_WIC

¢3 11.755 VlL 3.41_1 DLA -88._HI RAL I_I.C_ DAD I_JT.4 •EL 11.S19 PTH £.01 V_P

LJeCH AZNTH LJ_H T11_ L-i TIME IKJ LAT INJ _ INJ liT ADC INJ AZMTH

• S.S7 • 49 4 OOS.t8 f_.|$ _4.89 188_7 108.00
I_J.tD 10 $4 L_ I_0.1_ I_.$4 _08.4_ 188.47 108.07

100.00 10 LrY • 748.1_1 17.4• 31_.7J 1_._J 114.SS

I00.00 1£ 54 N 9940.•4 L_.01 £$9,84 110.01 101.4_
110.00 10 I_ 11 _JI.0T 11.1_J •tO.as 18_.tT let.iT

110.00 1| IS as SSDO.I_ 94.as tlM.l_ S_0.1_J 99.S1

DZFT1ESlgNTI_ COIMI_CTiON_

TDg -.811J_ _ .01_ TC_-7.1180 BAU 1.1804

•£181 NU -.0041 RCI .41Sit F_U .C_SO0
FOE .0011 IqL4 .44HI8 FC_-£.S•_J BlIP tSSS$

80( ._1•0 BRA .OD_ •¢S 7.114_J FDP -SSl

DigIT D(TERNINATION ACCURACY

ST I_i.$ SR _lt.£ 89 15S.0

CRT -.DSS£ CNS .4D•4 CST -.t•4O

7•0.S NSA 1_.S DDA 31.•

EL1 778.7 ELJ_ 97.D ALF 113.1•

N_IVAL DATE MAR 14 1971

125.7£ [CC .£144£ INC .Ir_77 Vl L*9.784

DS.as RCA 97.1D APO ISD.£S V£ 14.D19

IGA.TS ZAC 121.SS ETC _3.E7 CLP-I_.93

D.•S§ OPA -S.48 RAP L_1.•4 ECC 1.1954

INJ TIN[ PO CJT'TIN INJ £ LAT INJ P LONG
• SO SO asS. t* P_l.80 31•._

11 S £1 JO.S 14.81 $00.4•

10 SO as 148.7 MO.M _k_J.41

14 _T 30 41NlO.D L_.11 £SO.S•

10 SS St 1S1.1 1S.15 304.00

1• 48 44 411_1.0 34.14 1_17.SS

a_IT DETI[NNINATIGN ACCUP.4CY

• T 51•.7 M $_.7 GH St_.S

CRT -.0184 C_• .14¢;I CDT -.0_11

LEA I_S.S _ 164.0 I, JA iND.•

EL1 I_S.7 EL2 •S.1 ALF 14S.•O

NID-COUlII_ I_ECUT_N ACCUI_C¥

I_T 4O04.0 MR SOI.• 86_ 171.1

Nrr -.IMI_J.IglF *.TSas RTF .OTIS

86B _l_JO.| I1_ .18N1_ I11_ -.asSt
8Gt 4•1•.• 8(4 X_l.• THA 171.DS

LAUNCH DATE OCT S 1970

HELIOCENTMIC CQNIC

RL 149.$1 LAL .00

RP 1M.S• LAP .17

RC 1_O.740 Gt. -S.89

PLANETOCENTR IC CONIC

C$ i1.745 Vi(IL S._i_T

LUg4 _ LJ_H TIN[

I)0.00 • 11 SS

9O.OO 11 $8 4O

100.00 10 I _S

100.00 11 S1 SO

110.00 10 IS _J

110.00 1S 93 $

FLIGt_T TINE-1St.O0 ARRIVAL DATE

OZS_ANC[ 450.-•14

LOL 11.14 Vb ES.4tD GAL -8.18 AZL llO,4S HCA _SS.DI _iNA 1£$.17 ECC ._1•E7 INC .4831 Vl E9.794

LQff tSO.ES VP _7.001 GAP 10.44 AZP SS.7• TAL 18•.41 TAP ST.$• RCA IHi.4• APO 150.05 VE 34.•07
GP 18.94 ZAL •D,S7 Z&P JET.St| ETS St.DS ZAI[ 1J7.40 ETE 1DS.4D ZAC 1_1.S$ ETC ESD.D$ CLP-167.74

DLA -i_!J.T_ RAL Z71.gT RAO SS•T.4 V[L _.5SD PTH £.01 YHP 7.010 DffA -4.79 SAP L_JS.I)S ECC 1.193£

_-| TIDE INJ LAT INJ LONG INJ RT A&C /NJ AZMTH INJ TIN[ PO CIT TIN INJ £ bAT INJ E LONG

1_S._ lS.SS SSS.77 1_.74 I1_.•1 9 _ 18 445.8 18.T5 5_.47

STBT.I_ £D.TD _79.T_ I_.SS 99.54 lS SS S S187.R E7.83 £$7.£E

N9.84 IS._HI $tO.II 110,_ 11D.INJ 10 19 10 £DS.R lJ.RO 313.88

_9.N L'9.tT E4D.I_ 1_._ N.ST lS _ 11 4D£S.O tO.84 RiO.St

Lq_.04 D.I_ 114.78 18•.11 1_5._ 10 SO _ £58.0 13.41 3011.3_

N.SO 54.10 1_0.79 1_._ 80.94 IT 17 S 4441.4 S$.SO tti.Sl

MAR 14 1R71

OIFFEMIENTI AL C_RRECT ICN8

10( -.11_• _ .ITS• TC_-T.tI_• BAU 1.111D

RDE .8101 RRA -'.1091 •¢$ .4401 FAU .O.q_SO

FOE .0S58 I_A .SlN FCS-t.4701 8liP tSTN

80[ .811110 liRA .t044 KS T.I_J4W Flip -•SO

NID-CQUI_[ EXECUTION ACCURACY DR•IT DETENNINATION ACCURACY

8GT 4870.• S_ S4_l.l_ 8GS las.S ST _S.7 M SSS.S SS 18_.5

RRT **asTT DIIF -.DD_J RTF .1_• CRT -.D141 CRS -.1£4D CST -.0705

SCAI 41_1•.8 _ .11as Rl_l -.•045 LEA 498.1 NDA 1•4.9 •SA IMi.D

84;1 41_1_.8 _ 1J75J.T THA 17D.11 EL1 4•0.1 EL_ 105.1 A_ 13S._

LAUNCH DATE OCT S lira FLIGHT TIXE lj4.00 ARRIVAL DATE NAR 10 1D71

HELIOCENTRIC CONIC

RL 14•.SS LAL .00
RP 108.410 LAP .SO

RC S_t.l_J GL -1.$4

PLAI_TOCENTR IC CONIC

CS 11.841 VHL S.44_

LNCH AZI4TH LJICH TIM

_O.OO • 48 I_

_O.OO St St N

SOD.DO • 47 N
1DO.DO 14 34

110.00 10 1_ 0

110.OO S• I_ 34

DISTANCE 48• .4•T
LCL 11.34 VI. J_.S_ reAL -1.•7 A_L liO.l_O HCA £4£.as IN4A

lOP tSS.4| VP N.•St GAP 10.11 _ 10.•1 TAL I•S.TS TAP

GP 1•.01 ZAL S•.OS ZAP 1_1.75 ET• SS.£1 ZAE 11_7.$7 ETE

tL_.OS ECC .£183E INC .1998 Vl LS.71uJ

SO.S1 RCA 96.17 AlSO 149.8• VE 34.884
1_.14 ZAC 1_.79 ETC L_r_d.•3 CLP-I_.53

DLA -£4.871111 L_TS.84 RAD SSOT.S V[L II.341 PTH £.01 VHP 7.135 DPA -5.91

L-I TIN[ INJ LAT INJ lONG XNJ RT ARC XNJ AZMTH INJ TINE PO CST TIN

1170.1• 11.•1 341.as I_.SS 11S.1_ g O S STD.E

HM.II L_r.•J tM.41 117.UT •S.O0 14 t7 14 SOS8.E

t._ 10.15 SN.as 151._ 118.87 10 S SO _.8

S_I_.TS N.T9 _l.ff 117.11 I_.SS 11 S 2S 47_S.8

487g.as 54-as ElS.S• 1_.1• as.IN; 17 SO 3£ 4176.7
DI_TIAL C_IMID_T IQNJ

TD_ -.0711 TIIA ._480 TCS-T.&'S04 llAU $.tSO_

I10[ .IOSO IDA -.1111 KS .41Mr IrK .05111

F_ .IOn lrRA .StklS ycs-t.S_lO• _ 15J•9

B0E .181_ MA ._18 •CS T.LqW0 FIk _ -540

RAP iN.13 ECC 1.1_4D

INJ E LAT INJ E lONG

1S.E1 _54.JS

£S.31 ES7.77

15.•5 _19.D9

L_.•S £SS.lS

10.81 111.10

SS.£S L_0_.4£

OIEBITD[TI_EI41NATION ACCURACY
ST E71.5 M 3SS.D 88 I_O.S

CRT -.S•54 CRS -._08_ CDT -.4148

LEA 40E.D I_A EOI.S DDA 78.5
EL1 4OE.S EL£ 1D£.1 ALF 1R£.OS

NID-QMJItSK I_CUTICN ACCUNACY
8GT i_lS.S ll_ S08.O 8GS 101.7

lit -.1474 I_F -.IWSO RTF .•91_

848 SOSO.T _ .0849 RID -.I_17
9G1 S04_.$ 8G_ _11.8 THA 170._8

L_DOT



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE OCT 5 1970

HELIOCENTRIC CONIC

RL 149.61LAL .00

RP 108.63 LAp -.01

RC 164.900 GL .09

PLANETOCENTRIC CONIC

C3 12.068 VHL 3.474

LNCH AZMTH LNCH TIME

90.00 8 35 3

90.00 13 36 50

100.00 9 38 48

100.00 13 15 46

110.00 10 11 18

110.00 16 39 43

FLIGHT TIME 166.00 ARRIVAL DATE

DISTANCE 492.160

LOL 11.34 VL 26.317 GAL -1.41AZL 89.99 HCA 245.26 SMA 122.70 ECC .22060 INC .0000 vl 29.784

LOP 256.60 VP 36.902 _Ap 10.94 AZP 90.00 TAL 184.99 TAp 70.25 RCA 95.63 APO 149.77 92 34.885

GP 17.18 ZAL 92.47 ZAP 159.85 ETS 53.96 ZAE 127.73 ETE 166.73 ZAC 120.02 ETC 265.30 CLp-169.31

DLA -23.05 RAL 279.65 RAO 6567.5 VEL 11.552 pTH 2.02 VHp 7.2510pA -6.92 RAP 268.33 ECC 1.1986

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ A ZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1283.19 8.65 347.69 135.42 117.07 8 56 26 683.2 12.21 340.83

5561.99 28.28 259.40 140.66 91.51 15 9 32 4962.0 28.19 250.74

2077.42 7.23 331.81 134.66 119.08 9 56 43 477.4 11.06 325.11

5243.00 29.89 235.95 140.68 89.40 16 43 9 4643.0 29.48 227.17

975.50 3.94 322.06 132.63 123.98 10 27 33 375.5 8.38 315.78

4917.68 33.74 210.98 140.42 84.16 18 21 43 4317.7 32.57 201.95

MAR 20 1971

DIFFERENTIAL CORRECTIONS

TOE .0326 TRA .3064 TC3-7.2378 BAU 1.1696

ROE .2102 RRA -.1268 RC3 .4100 FAU .03061

FOE .1424 FRA .6039 FC3-2.1957 BSP 16463

BOE .2127 8RA .5220 BC3 7.2494 FSP -347

LAUNCH DATE OCT 3 1970

HELIOCENTRIC C_ZC

RL 149.61 LAL .00 LOL 11.34 VL

RP 108.66 LAP -.20 LOP 239.77 VP

RC 166.961GL 1.60 GP 16.44 ZAL

PLANETC_CENTRIC CONIC

C3 12.413 VHL 3.323

LNCH AZMTH LNCH TIME

90.00 8 26 24

90.00 14 13 23

100.00 9 33 13

100.00 13 51 13

110.00 10 10 58

110.00 17 30 1

DIFFERENTIAL CORRECTIONS

TOE .1634 TRA .6998 TC3-7.0848 BAU 1.1773

ROE .2101RRA -.1399 RE3 .3859 FAU .02875

FOE .1913 FRA .6343 FC3-2.0051BSP 16433

BDE .2674 BRA .7136 8C3 7.0953 FSP -526

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5110.2 SGR 503.0 SG3 162.9 ST 315.9 SR 353.4 95 252.7

RRT -.6304 RRF -.6319 RTF .8996 CRT -.0109 CRS -.4130 CST -.8473

$GB 5134.9 R23 ".0793 R13 -.9000 LSA 406.5 MSA 345.1 SSA 64.8

861 5120.1 862 389.7 THA 176.43 EL1 353.5 EL2 315.8 ALF 92.76

FLIGHT TIME 168.00 ARRIVAL DATE MAR 22 1971

DISTANCE 497.804

26.262 GAL -.93 AZL 89.79 flCA 248.43 SMA 122.37 ECC .22310 INC .2133 V1 29.784

38.853 GAP 11.20 AZP 90.08 TAL 183.26 TAP 71.68 RCA 95.07 APO 149.67 VZ 34.874

88.86 ZAp 160.88 ETS 54.87 ZAIE 127.86 ETE 167.26 ZAC 119.31 ETC 263.97 CLp-170.09

DLA -21.27 RAL 283.41RAD 6567.5 VEL 11.567 pTH 2.02 VHP 7.377 DpA -7.81 RAp 270.62 ECC 1.2043

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1373.85 3.81 352.84 138.78 117.76 8 49 18 773.9 9.48 346.08

5483.29 28.29 253.65 144.25 88.62 15 46 48 4883.3 27.80 245.01

1158.11 4,54 33_.28 138.08 119.58 9 52 33 558.1 8.45 329.67

3174.27 29.73 230.85 144.18 86.72 17 17 29 4574.3 28.96 222.13

1039.87 1.49 325.42 136.18 124.15 10 28 18 439.9 5.96 319.19

4863.27 33.31 208.96 143.76 81.82 18 51 6 4265.3 31.82 198.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5146.6 9GR 300.4 863 159.2 ST 478.5 SR 349.6 SS 296.1

RRT -.6074 RRF -.8038 RTF .8995 CRT .3816 CRS -.4978 CST -.9692

SGB 5170.8 R23 .0682 R13 -.8998 LSA 585.5 MSA 303.5 SSA 52.1

SGI 5155.6 SG2 396.8 THA 176.60 ELI 508.7 EL2 303.9 ALF 23.05

LAUNCH DATE OCT 5 1970 FLIGHT TIME 170.00 ARRIVAL DATE MAR 24 1971

HELIOCENTRIC CONIC

RL 149.6I LAL .00

RP 108.69 LAP -.39

RC 169.007 GL 2.97

PLANETOCENTRIC CONIC

C3 12.890 VHL 3.590

LNCH AZNTH LNCH TIME

90.00 8 20 38

90.00 14 50 25

100.00 9 29 45

100.00 16 24 0

110.00 10 11 37

110.00 17 58 37

DIFFERENTIAL CORRECTIONS

TOE .2971 TRA .8960 TC3-6.8879 8AU 1.1886

ROE .2117 RRA -.1529 RE3 .3634 FAU .02717

FOE .2341FRA .7006 FC3-1.8250 BSP 16593

80E .3648 BRA .9089 BE3 6.8975 FSP -516

DISTANCE 303.425

LOL 11.34 VL 26.208 GAL -.44 AZL 89.59 HCA 251.60 SMA 122.05 ECC .22586 INC .4069 vl 29.784

LOP 262.94 9P 36.805 GAP 11.46 AZP 90.13 TAL 181.51 TAp 73.11 RCA 94.49 Apo 149.62 v2 34.864

GP 15.76 ZAL 85.26 ZAp 161.83 ET8 55.97 ZkE 127.98 ETE 167.74 ZAC 118.65 ETC 266.64 CLp-170.85

DLA -19.52 RAL 287.07 RAO 8567.5 VEL 11.588 pTH 2.03 VHp 7.513 DpA -8.59 RAP 272.93 ECC 1.2121

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1436.78 3.16 357.49 142.34 118.13 8 44 53 856.8 6.90 350.81

5416.47 28.08 248.77 147.87 86.19 16 20 42 4816.5 27.26 240.20

1233.77 1.99 340.45 141.69 119.83 9 50 19 633.8 5.94 333.89

3114.72 29.41 226.45 147.74 84.42 17 49 14 4514.7 28.33 217.81

1102.55 -.91 328.69 139.88 124.17 10 30 0 502.6 3.58 322.48

4818.70 32.80 203.42 147.20 79.78 19 18 55 4218.7 31.04 194.64

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5194.9 SGR 499.3 SG3 156.1 ST 673.8 SR 346.7 SS 335.9

RRT -.§873 RRF -.§797 RTF .9012 CRT .5293 CRS -.5477 CST -.9894

SGB 5218.9 R23 .0584 R13 -.9014 LSA 777.7 MSA 283.5 SSA 43.1

SG1 5203.3 SG2 403.5 THA 176.73 EL1 703.4 EL2 281.8 ALF 18.27

LAUNCH OATE OCT § 1970 FLIGHT TIME 172.00 ARRIVAL OATE MAR 26 1971

HELIOCENTRIC CONIC DISTANCE 509.021

RL 149.61 LAL .00 LO_ 11.34 VL 26.154 GAL .07 AZL 89.41HCA 254.77 SMA 121.74 ECC .22890 INC .5931 vl 29.784

RP 108.72 LAP -;57 LOP 266.1_ VP 36.758 GAp 11.75 AZP 90.16 TAL 179.76 TAp 74.33 RCA 93.87 APO 149.61 V2 34.835

RC 171.039 GL 4.23 GP 15.16 ZAL 81.70 ZAp 162.72 ET8 57.26 ZAE 128.09 ETE 168.18 ZAC 118.03 ETC 267.30 CLp-171.61

PLANETOCENTRIC CONIC

C3 13.506 VHL 3.675 DLA -17.82 RAL 290.64 RAO 6567.5 VEL 11.614 PTH 2.04 VHp 7.660 DpA -9.27 RAP 275.26 ECC 1.2223

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 8 16 50 1534.60 .65 1.84 $48.05 118.31 8 42 24 934.6 4.43 355.19

90.00 13 22 41 5358.87 27.75 244.59 131.54 84.12 16 52 0 4758.9 26.64 236.10

100.00 9 27 42 1305.91 -.46 344.41 145.43 119.89 9 49 28 705.9 3.32 337.88

100.00 16 54 30 5062.80 29.01 222.64 151.37 82.46 18 18 32 4462.8 27.66 214.10

110.00 10 13 0 1163.97 -3.25 331.90 143.69 124.05 10 32 24 564.0 1.24 325.69

110.00 18 25 41 4777.51 32.26 200.32 150.72 78.02 19 45 18 4177.5 30.27 191.67

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4398 TRA 1.1033 TC3-6.6207 BAU 1.1970 SGT 5236.0 SGR 495.9 SG3 152.6 ST 886.2 SR 342.3 Ss 378.8

ROE .2132 RRA -.1664 RC_ .3367 FAU .02339 RRT -_636 RRF -.§524 RTF .9011 CRT .6016 CRS -.3883 CST -.9943

FOE .2809 FRA .7467 FC3-1.6278 BSP 16649 SGB 5259.4 R23 .0480 R13 -.9013 LSA 986.5 HSA 267.4 SSA 36.8

806 .4888 BRA 1.1158 BC3 6.6292 F SP -494 SGI 3243.3 SG2 408.4 THA 176.91 EL1 912.1 EL2 265.7 ALF 14.32

2008



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19703

LAUNCH •ATE OCT $ 1•T0

14[LIOCENTEIC C.4_ I ¢

RL 14•.J$ LAL .00

• P 108.7S LAP -.7•

R¢ 173.01• GL S.33

P1.ANETOCENTRI¢ CONIC

¢3 14.£TS VHL 3.778

L_ _[1_ LNCH TIN[
SO.O0 • 14 24

eO.O0 15 S8 39

1DO.D0 • L_ 41

10O.0O 17 23 E

110.00 10 14 SS

110.0O 18 SS $8

FLIGHT TIN| 174.00 Aiflt|VAL •ATE HAl 28 1971

DIDTANCJ[ 514.$91

LOt. 11.34 VL N.102 •AL .DO AZL 01).23 NCA 857.94 SNA 121.45 ECC .E$883 |NC .7738 Vl 29.784

LOP tQ•.l• VP 34.712 GAP 1t.l_J AZP gO.1l TAL J7|.01 TAP ?$.95 RCA 23.83 APO 149.•3 V£ 34.1M•

GP 14.•1 ZAL 7•.81 ZAP lU.S8 ET• N.74 ZAE l£8.20 [T[ IM.$7 ZkC 117.44 [TC ti7.•l CLP-172.]i

DLA -1e.17 IIIALIHkI.O3IUUD QS•?.I VEL 11.&47 PTH E.04 VHP ?.11• DffA -9.04 RAP £77.•3 ECC 1.£349

L-1 TIM_ |MJ I.AT IMJ LONG |l_l ET _ INJ AZ]141rtl |NJ T|MIE _ CDT TIN INJ 8 LAT |NJ E LONG

1ODD,TO -1.74 5.97 $4D._J 11•.E7 • 41 SE 1009.7 8.05 399._1

3309.04 87,$9 841.00 18S,85 |2._HI 17 E1 • 4701.0 2•.01 £32.93

1373.41 -£.81 _il.l_ 149,29 119.77 9 43 _l 7?5.4 1.17 341.70

SO1?.• 90.S• £19.35 1S9.08 0O.78 10 d• dO 4411.1 L_.I_ £10.g0

1••4.34 -S.SS 33S.07 147,59 123.70 10 35 IK) 4_4.4 -1.07 $_1.•4

4141.41 31.17 S97.t_ 134.31 ?i.S3 EO 10 rid 4141.4 _.S4 189,1£
(_•IT O(T[mN|NATIGM ACCUllACY

ST 1DTD.O M 341.| •• 407.$
COT -.goD9

$44 31.•

ALF 1£.02

DI_IAL _CTIQN8 Nl_ 8_ECUTIQN ACCURACy

.S737 11tA 1.9118 T¢8-•._0• BAU 1.•0_J 8GT S•70.7 IWdl 4•,4.7 8G3 148,•
m( .•ST• liRA -.ST•0 ItC3 .311_ FAU .I)_l_ _ -.1414 nF -.1313 RTF .904E ¢ltT ,034a CRD -.0040

FIE .31J_ FRA .7•4e FC_-S .4810 8MJP IMTO _ 590J.8 _ .04|• R13 -.30d4 L_A 1174.0 _ _iO.t

.1137 BOA 1.3•33 BC3 •.317• FEP -4148 891 S_JS.7 _ 414.0 THA 177.0• EL1 1101.8 _ 2S•.2

LAUNCH DATE OCT 5 1•70 FLIGHT TIN| 17•.00 ARRIVAL DATE

NELIOCENTOIC CONIC DISTANCE $•0.131

RL 14•.0t LAL .IX) bCL 11.$4 VL 1_,080 GAl. 1.19 AZL ••,OS HCA •81.11 SI4A 1E1.13 ECC .83507 INC .SA_l Vl L'_.?I_4

RIP IO0.?D LAP -.•4 LOP •TE.49 _P 3•.e•? GAP _J_.3S AZP 90.19 TAL 17•.n TJMP 77.34 RCA ll_.S• APO 149.T0 VE _4.837

RC 1TS.O_H_ GL 4.3• GP 14.11 ZAL 74.80 ZAP 1•4._L_ J_1_8 $0.4• ZA_ 1•8.90 _ 1•8._ ZAC 11D.87 ETC _.•_ CLP-17_.11

PLN_TQCIDITM 1C CONIC

C3 11.•10 VHL 3,1too DLA -14.90 L4L D7.4_ RAD 4_i7.• VEL 11._•7 PTH •.04 VHP 7.MI4 DPA -10.33 RAP PJO.O_ ECC 1.•503

LNCH AZNTH LNCH TIN| I.-1 TIN| INJ LAT INJ _ IlL/ fiT AOC INJ AZIATH INJ TIN| PO _T TIN INJ • LAT INJ • LONG

0O.0O • 1• SO 111_.N _._J •.H 15_,81 11•.00 • 40 59 1080.0 -.•5 3,32

_0.0O 1• I_ 37 5899.00 90.g_ J_7.g_ 1_.01 80.14 17 48 L_ 4M4.1 ES.3• 1_•.39
100.00 • 8• 30 1448._ -S.O0 151.94 I_P_,I_J $1•.S0 • SO 33 •48.0 -1.11 349.40

100.00 17 40 4# 4978.4• 90.10 •1•.g4 1_.7• 7•.37 18 1• 44 4371.5 _.3S •1M.18

1t0.0O 10 17 19 1•08.8_ -7.78 3M._1 131.$7 1•3._H_ 10 _J M 903.8 -3.34 331.33

110.0O 1• 1J J8 4710.E0 31._ i_J.N 187.87 75.•7 133 34 £ 4110.2 28.0O 18_._4

• IeYID_NTI_ COIMI_rION_ NID-COUR_ 8X_CUTICN ACCURACY _IT DETI_NINATION ACCURACy

71_ .71N _ S._J_r TC_-9.8794 BAU 1.•161 3GT 9_DI,O.O g 41_.9 liD3 143.4 37 1_74.5 t 333.• I_ 4_•.8

FOE .14•0 FlEA .8_?T FCS-_,tT_4 BlIP tTU4t 8(8 S_HI.3 _ .WISO R13 -.•WIT LSA 13t_6.• _ ES3.• $SA 28.2

llO[ .73•3 •IL4 1.14•_ K3 9.11_O_l Flip -484 861 18_.8 8CA_ 418.0 THA 177._0 EL| 1L_IM.S EL_ £Sl .7 ALF 1D.E•

NAR •0 1•71

LAUN(H DATE OCT S 8•70 FLIGHT TIN| 178.00 ARRIVAL DATE APE I 1D71

HEL IOCENTIt IC COMIC

ML 14•.41 LAL .0O

lip t0o.O0 LAP -1.11

RC 17?.047 SL 7.E4

PLANETOCEIdTN IC CONIC

C3 1•.3_• VHL 4.G41

LItCtt kZm LNCH TIN[

_0.0O • 1I 11

• 0.00 1• 4M 49

1DO.D0 • L_ 14

100.DO 18 14 _45

110.00 10 1• It

110.0O 10 _ ES

DI3TANCI[3ZS.•3T

LQL 11.$4 ¥L 25.SS• GAL 1._J AZ_ O•.SO HCA 2M.27 SNA 1_0.•4 ECC .2$•OT IN(: 1.1830 Vl 2•.704

LOP •TO.•1VP 34.•83 GAP 1E.•? AZIP 00.11TAL 174.90 TAP ?•.7? RCA gl.DS APO 149.8E VE 34.•28

GP 13.ES ZAL ?1.SO ZAP lOS.O• ['!_ 1_.33 ZN[ SE_ 37 ETI[ ll_,ES ZAC 114.33 ETC L_I•.E• CLP-1T3.•S

DLA -13.07 RILL 390.61 RAD 61_?.7 V[_ 11.735 _ _.07 _!..p 2.t.w3 9PA -10.73
L-I TIN[ INJ LA5 SNJ _ 114.1 ICl' ASC INJ AZ_ IMJ TIN[ PO CST TIN

I?40.1M _i.90 13.83 1§7.81 117.90 • 41 _• 114•.8

SttO.3S SO.SO £35._ 108.00 78.04 18 13 gO 4SL_.S
iSO•.N -7.L_ 3SO.SO 157,•4 119.0• _ St 2 DO•.$

4MS.ll •7.SO E14.18 IM.9S 70.19 18 37 10 4345.1

1_4_.43 -9.87 _111.3• lSS,_O I•E.•? 10 4E 14 74E.4
4•83.75 SO.73 1•3.49 181,90 74.•• 80 SIS _9 40#3.7

RkP 21_,43 [CC 1.|1|7

lNJ E LAT INJ t LONG
-2.47 7.18

Z4.OO 2E7.0_

-3.3_ 34•°OO

25.7_ E05.88

-S.S7 335.01

28.2• 105.1£

DIFF1EIUEMT I/_ CCO_CT 1_81

•ODDS 'TMA 1.73_0 TC$-S._O BAU 1._7

NO_ .t1_7 ERA -.ENOS gtC_ .4518 FAU .Otlf_J

FOE .3796 IrMA .IN_3 FC3-1.1ES_ Blip 17417

• ON7 MA 1._/00 K3 5.0330 FlIP -487

LAUNCH DATE OCT 3 1970

HELIOCENTRIC CONIC
RL 14•.11 LAL .0O

RP 10O.83 LAP -I.N

RC 1"r•.n_l GL •.Dr

_N_OCENT_IC CONIC

C3 17.•93 VHL 4.131_

LNCH AZI4TH LJMCH TIN|

0O.0O • 1• 10
0O.0O 17 11 It

1DO.D0 • L_T 49

100.00 18 SO N

110.00 SO I_ 41

lID.D0 _0 0 O

D| FFtl_NT I AL CGmECTIONJ

TO( 1.••_0 TItA 8.GOOD TC_-3.•DO_ BAU 1.1_1_

ROE .E3SO RRA -.£10_ gtC3 .•13_ FAU .01•S$

FOE .411_ FltA .9080 FC3 -.91•0 W 1_S1

DOE 1.0488 BOA £.34M8 •C3 S.•114 Flip -do7

NIO-COUIR((I(CUTIONACCUItACY ORBIT DI[11E_INATIQN ACCURACY

8GT S318.3 li_ 481.3 •93 141._ ST 1443.4 M _3y.T SS 1 441.0

-._O_•lIF -.4_1_ RTI r .3103 CRT .trT_8 cRs -.13•9 CST -.2•73
84;8 5300,•1_3 .OL_ flt3 -.9103 L•A 1531.D liSA E50.1 •SA 25.4

891S_14.J _ 4•1.9 THA 177.33 EL1 1461.5 EL2 E4•.O ALF •.1•

FLIGHT TIN[ 180._0 _AI_IIIVAL DATE APR 3 1971

DISTANCE 531.100

I_L 11.34 VL I_.!k48 GAL •.33 AZL 88.71 NCA 907.44 9MA l_n.5s ECC ._4424 INC 1.2•41 Vl _.704

I_P 878._• VP SO.SEO GAP 19.01 AZP i0.00 TAL 1TE.?5 TAP 80.10 RCA •1.11 Al_) 149.go V2 _.•tt

GP 13.1_1 ZAL SO.31 ZAP 115.71_ ET$ 04.48 ZAE 1•8.45 |TIE ISO.SS ZAC 115.81 ETC EDD.D3 CLP-174.S•

DLA -11._ 8AL SO3,07 _ E_l?.7 VI[L 11.791 PTH •.08 VIHIP •._14 OPA -11.04 RAP 284.8S ECC 1.E905

L-I TIN| INJ LAT lNJ L_NG INJ liT A_C INJ AZNTH XNJ TIN| PO COT TiN INJ Z LAT INJ 2 LONG

lOIS.gO -8.3• 17.8_ 1•1.87 117.1• • 4• 34 EELS.? -4.61 10,90

910O04E 00010 •330_4 1•9,90 70.•1 18 37 91 4S1_.4 2A.E? _4.95

1371_.1_ -0.90 330.1• 141.31 118.5• • 53 18 •17 • S 40 5DE 5Z

4917.00 Lrl'.l_S •1t.17 1•1.3S 77.1_ 20 D L'J 4527.1 ES.2• !03.11

t_O0.•O -_•.03 344.49 _$9.00 ttt.tt 10 48 1 _00.£ -7. TS 3M.O•

444l.N SO.St 191.SO 1N.4_ ?3.38 •t 17 42 40_1.9 £7.74 11_.8_

N|D-COUm_ EXECUTION ,ACCURACY ORBIT DETI_RMINATIOM ACCURACY
SOT HIO.O MM 404.1 1_3 138.5 ST 1633.4 M 334.4 •• 431.2

-.4847 _ -.4•4_ RTF .9114 CRT .•71NI CR• -.•440 CST -.9977
$413_.4 RI_ .OP.4T 813 -.911T LEA 11_0.• MSA E48.1 SSA 23.1

Sl;1 S3•S.O _ 44_.0 ?HA 177.49 EL1 1M9.4 ELE 243.1 ALF 8.09

m



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE OCT 5 1870 FLIGHT T|N( 1BE.DO ARRIVAL DATE APR S 1971

HELIOCENTRIC CONIC

RL 149.61LAL .OO

RP 108.85 LAP -1.41

RC 180.980 GL 8.Q7

PLAN(TOCENTRIC CONIC

CS 18.204 VHL 4.582

LNCN AZNTN LNCN TII4E

I)O.OO 8 12 44

90.00 17 34 4

100.00 8 28 59

100.00 18 0 30

110.00 10 ES 40

110.00 20 20 18

DIFFERENTIAL CCRRECTION8

TO( 1.1841TRA 2.2749 TC3-4.7982 BAU 1.2325

RDI[ .Z459 lIRA -.£31E RC5 .Z07£ FAU .01810

FOE .4449 FRA .8509 FC3 -.8159 BSP 17413

BIDE 1.t090 BRA 2.ZlHl4 BC$ 4.8004 FliP -455

DISTANCE 538.537

bOL 11.$4 VL 25.888 6AL 2.81 AZL 88.54 NCA ZTO.DO SMA lEO.IT ECC .24902 INC 1.4642 V1 29.794

LOP 281.94 VP $4.538 _AP 13.57 AZP 89.98 TAL 171.00 TAP 81.80 RCA 90.32 APO 150.ZZ V2 34.815

GP 12.88 ZAL 85.25 ZAP 186.33 ET8 E_.83 ZAE 128.53 ETE 189.82 ZAC 115.50 ETC 270.58 CLP-175.SZ

DLA -lO.Z7 RAL 508.59 RAD 1587.8 VEL 11.857 PTH 2.10 VHP 8.577 DPA -11.28 RAP 287.28 ECC 1.3161

L-I T|IE INJ LAT ZNJ I.,(_6 INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT IHJ 2 LONG
1880.83 -10.32 21.35 185.98 118.52 8 44 4 1280.6 -8.87 14.58

$17t.92 25.75 231.38 170.47 77.79 19 O 17 4572.9 23.81 223.E3

1854.85 -11.37 2.71 185.43 117.85 9 58 15 1084.6 -7.56 355.99

AG_MP.I§ 28.90 210.58 170.17 78.44 20 22 4 4294.1 24.77 202.41

1457.12 -14.13 347.43 183.82 121.45 10 49 57 857.1 -9.87 341.12
4644.42 _).8t 190.64 169.21 72.72 21 37 43 4044.4 27.$1 182.45

N|D-COURDI[ EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

8ST 5404.0 8TRI 478.8 _3 155.1 ST 1798.8 SIR 332.0 88 514.7

RRT -.4635 RRF -.4442 RTF .9141 CRT .6857 CR$ -.8524 CST -.9991

SGB 5428,2 R_J .0905 R13 -.9141 LSA 1884.S MSA 241.6 8SA 21.3

SG1 5408.6 Sr_ 4£5.8 THA 177.64 EL1 1818.3 EL2 239.7 ALF 7.$4

LAUNCH DATE OCT 5 1970 FL|_4T TIN( 184,00 ARRIVAL DATE APR 7 1971

HELIOCENTRIC CONIC
RL 14R.81LAL .00

RP 100.87 LAP -1.83
RC 181_.9£S 9t. 9.2_ii

PLAMETOCENTRIC CONIC

CS 21.018 VHL 4.584

LNCH AZNTH LNCH TIME

00.00 8 18 31

00.00 17 55 _l

100.00 R 30 211

100.00 19 21 10

110.00 10 2R 44

110.00 _D _ H

DISTANCE 541.919

LOL 11.34 VL 25.849 GAL 3.82 AZL 88.37 NCA 275.76 SMA 119.89 ECC

LOP 283.10 VP 34,498 GAP 13.76 AZP 89.89 TAL 169.25 TAP 83.01 RCA

6ff 12.52 ZAL U.34 ZAP 169.89 ET8 69.46 ZAE 128.59 ETE 170.07 ZAC

• 25428 INC 1.6845 Vl 29.784

89.48 AFt) 150.50 V2 34.809

114.79 (TC 271.22 CLP-179.06

RAP 889.75 ECC 1.3458

INJ Z bAT INJ 2 LONG

-8.85 18.18

25.42 221.86

-9.55 559.42

24.59 201.19

-11.92 $44.17

26.98 181.57

ORBIT DETERNINATXON ACCURACY

ST 1948.8 SIR 529.7 SS 555.3

CRT .8915 CR8 -.6598 CST -.9984

LSA 2083.5 NSA 288.4 9SA 19.7

EL1 1962.1 ELI Z$9.8 ALF 6.77

DLA -8.96 RAL 309.57 RAD 8567.9 VEL 11,955 PTH 2.12 VHP 8.804 DPA -11.44

L-| T|NE |NJ I..AT |NJ LONG INJ RT _ |NJ AZNTH |NJ TIME PO CST TIM

1SkiS.80 -12.22 25,O2 170.12 115.75 8 45 55 1348.9

5152.52 25,4§ 229.94 174.32 77.14 19 21 18 4552.5

1H5.82 -13.28 8.23 169.38 117.03 9 58 44 1095.6
4878.03 28.80 209.30 174.01 75.84 20 42 26 4278.0

15t5.18 -16.10 550.78 167,97 120.57 10 53 57 913.2

4851.23 29.89 189.71 173.01 72.23 21 56 55 4031.2

DIFFERENTIAL _CTIOMI

TOE 1.550e TRA 2.$48_ TCS-4.561D4 BAU 1.2344

liD[ .253£ lIRA -.2435 RC3 .18£4 FAU .01875
.4758 FRA .99ff,4 FC3 -.tMI92 Blip 17506

1.3757 BRA 2.5578 DC5 4.5042 FSIP -445

RID-COIA_R[ EXECUTION ACCURACY

SGT $423.0 _ 472.3 863 131.9

RRT -.4417 IUtF -.4228 RTF .8170

SGB 5445.8 R25 .0188 R15 -.8170

$61 5428.1 862 425.4 THA 177.78

LAUNCH DATE OCT S 1970 FLIGHT TIN( 186.D0 ARRIVAL DATE APR g 1971

HELIOCENTRIC CONIC DISTANCE 547.246

RL 149.91 LAL .DO LOt. 11.34 Vb 25.800 GAL 4.51 AZL 88.18 HCA 276.92 SHA 119.72 ECC .ZGOOO ZNC 1.8060 V1 29.784

RP 108.98 LAP -1.79 LOP 288.27 VP 36.458 GAP 14.17 AZP 89.78 TAL 167.52 TAP 84.44 flCA 88.59 APO 150.85 V2 34.804

RC 184.854 GL 9.71GP 12.20 ZAL 59.S8 ZAP 107.39 ETS 72.54 ZAE 128.64 ETE 170.31ZAC 114.30 ETC 271.86 CLP-179.80

PLANETOCENTRIC COHIC

CS 23.11E VHL 4.807 ObA -7.78 RAL 512.01RAD 6567.9 VEL 12.020 PTH 2.15 VHP 9.049 DPA -11.53 RAP 292.17 ECC 1.3804

LNCH AZMTH bNCH TIME L-I TIME XNJ LAT IHJ LONG IRJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 bAT XNJ 2 LONG

90.00 8 14 55 2005.59 -14.01 28.69 174.29 114.88 8 48 1 1405.8 -10.54 21.70

90.00 18 15 24 5158.91 25.Z0 228.88 178.18 76.65 19 41 1 4536.9 23.12 220.81

100.00 9 32 11 1755.28 -15.10 9.72 175.7S 116.11 10 1 26 1155.5 -11.47 2.61

100.00 19 40 211 488E,47 28.57 208.55 177.85 75.59 21 I 52 4282.5 24.11 200.29

110.00 10 31 58 1568.37 -17.98 355.85 172.18 119.57 10 58 1 868.4 -18.91 547.21

110.00 20 57 17 4622.12 29.50 189.07 178.82 71.90 22 14 19 4022.1 26.75 180.97

DIFFERENTIAL CORRECTIONS N|D-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5209 "iRA 2.8305 TC3-5.9920 8AU 1.2345 86T 3441.6 86R 465.1 SG3 188.6 ST 2083.8 SR 527.8 SS 553.4

RDE .8958 RRA -.2581RCS .1589 FAU .01540 RRT -.4195 RRF -.4006 RTF .9201 CRT .6985 CRS -.8886 CST -.9988

FOE .§045 FRA 1.0345 FC5 -.5768 BSP 17597 _ 5461.§ R23 ,0157 R15 -.9201 LSA 2168.0 NSA 235.4 SSA 18.5

BO( 1.5456 BRA 2.8420 BC3 3.9952 FSP -435 891 5445.1 SG2 4L)2.O THA 177.93 EL1 2098.4 ELI 233.7 AbF 6.53

LAUNCH DATE OCT 5 1870 FL|_4T T|ME 188.00 ARRIVAL DATE APR 11 1971

HELIOCENTRIC CONIC

RL 149.81 LAL .00
RP 108.90 LAP -1.9S

RC 188.788 GL lO.lO

PLANETOCENTRIC CONIC

C3 85.545 VHL 5.054

LNCH AZNTH LNCH TIME

90.00 8 15 $4

90.00 18 34 1

100.00 8 34 4

100.00 19 58 32

110.00 10 35 2

110.00 21 14 3

DISTANCE 552.§17

LOL 11.34 VL 25.753 6AL 5.05 AZL 69.02 NCA 280.08 SNA 119.46 ECC .26829 INC 1.9788 Vl 29.784

LOP 291.43 VP ZHI.4_O SAP 14.61AZP 69.8S TAL 165.79 TAP 85.87 RCA 87.85 APO 151.27 V2 34.799

GP 11.R1ZAL 58.93 ZAP 187.84 ETS 75.49 ZA_ 128.86 ETE 170.53 ZAC 113.80 ETC 272.48 CLP-177.54

DLA -6.(4 RAL 314.S0 RAD 8569.0 MEL 12,121 FTH 2,17 VHP 9.314 DPA -11.55

L-I TIN( |NJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TIME PO CST TIM

2065.77 -15.70 32.27 178.47 115.87 8 50 19 1485.8

5125.80 25.03 L_28.10 182.05 76.50 19 58 27 4525.8

1815.61 -18.82 13.£0 11_,25 113.08 t0 4 17 1213.6

4633.20 L_.21 207.71 181.70 75.09 21 19 25 4255.2
11_.t9 -19.78 357.14 17i.37 118.4_ 11 2 5 10_.7

4618.89 29.36 188.70 180.65 71.70 22 31 0 4018.8

DIFFERENTIAL C.aWWCTION8

TIDE 1.8R78 TNA 3.1R_J TCS-5.ROS4 BAU 1,2521

RD[ .£758 MA -.2659 tiC5 .t_6 FAU .01410

FIDE .5532 FRA 1.O771FC3 -.4776 88P 17882

BOE 1.7195 BRA 3.1408 8C5 5.$080 FSP -425

RAP 284.60 ECC 1.4204

INJ 2 LAT INJ 2 LONG

-12.$4 25.21

22.90 220.07

-15.30 6.18

23.91 199.97

-15.82 550.25

28.81 180.8_

ORB|T DETERNINATION ACCURACY

ST 2_05.£ SIR 325.4 SS 570.O

CRT .7012 CRS -.6735 CST -.8988

LSA 2288.9 NSA £58.4 8SA 17.4

EL1 2217.1 EL2 250.8 ALF 5.97

MID-C,(XJNII[ EXECUTION ACCURACY

8GT S,I1.55.7 8CA_ 454.9 663 12S.S

RRT -.5940 RRIr -.$780 RTF .9233

SGB 3472.8 RI_ .0112 R13 -.9234

SG1 5458.7 882 419.4 THA 178.09

2010



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5, 1970 )

LAUNCH •ATE OCT 5 187•

I4(L IOCENTR1C CONIC

RL 148.81 LAL .00

RP |0•.81 LAP -2.1•

RC 188.667 GL 10.41

PLANETOCENTIt I¢ CONIC

C$ 28.353 VHL 5.385

LNCH AZNTN LNCH TIN[

90.00 • 17 13

9O.OO 11 81 II

IGG.O0 l 38 $

100.00 ZO lS L_

11•.00 1• 31 13

11•.00 21 19 43

FLIGHT TIN( 190.0•

DISTANCE 557.715

LOt. 11.34 VL 25.7•8 GAL 5.80 AZL 47.84 NCA 283.24 8NA

LOP 21)4.58 VP 5J.383 GAP 15.08 AZP 49.51 TAL 114.•1 TAP

GP 11.85 ZAL 54.44 ZAP 188.25 ET8 70.91 ZAE IE8.73 ETE

ARRIVAL DATE APR 13 1971

119.ZD ECC .27519 IN(: 2.158D Vl ZR.?R4

87.3E RCA 84.63 Also 151.78 VZ 34.795

170.T5 ZAC 115.31 [TC 278,1• CLP-1TD.Z6

DLA -5.13 RAL 318,8t RAD 8588.1 VI[L lZ.ZSI PTH 2.EO VHP

L-I TIN[ INJ LAT INJ LONG INJ RT A8¢ INJ AZNTH INJ TZN[

8124.51 -17.29 35.86 1N.87 112.70 8 52 47

5118.91 _4.92 227.1iZ 185.88 76.09 20 18 41

1870.8• -18.43 18.18 IU.II 118.H 1• 7 14

4847.•6 _1,.12 807.35 185.$4 74.92 21 38 11

1078.10 -21.48 .35 110.80 117.21 11 8 •

4115.31 L_.31 188.59 114.44 71.6S 22 48 38

MID-COURSE EXECUTION ACCURACY

SGT S411.tSCA! 447.9 SG3 1Lq_.4

RC5 .1117 FAll .•IlHMI RItT -.571DR I IF -.3548 RTF .927•

FC5 -.5927 BSP 17789 SC_ S479.SRL_ .0091 R15 -.9£70

BC5 3.2379 FSP -418 $81 _15.8 SCeZ 41§.8 THA 178.24

FLIGHT TIN[ 192.00

DIFFERENTIAL CGNRECTION$

TDE I.•790 I_A 5.4455 TC5-5.2588 BAU 1.2275
• 2•87 lIRA -.2784

F'D[ .8815 FRA 1.1201

liD( 1.•011 •RA 3.4545

LAUNCH •ATE OCT 5 1•70

9.60• DPA -11.50 RAP 297.03 [CC 1.4844

PO CST TIN INJ 2 LAT INJ 2 LONG
1524.5 -14.•5 28.88

4518.8 22.78 219.82

1270.7 -15.04 9.53

4248.0 23.•• 189.52
1•78.1 -17.65 553.31

4015.3 26.57 180.51

ORBIT DETQN41NATIGN ACCURACY
ST 2312.2 lilt 323.3 66 584.8

CRT .7013 CII6 -.8805 C•T -.9969

LSA 25•5.6148A P._9.2 6•A 18.4

EL1 2323.6 _ I_Y.7 ALF $.89

I'I[LIOCENTRIC CONIC DIDTANCE 56£.63J_

RL 14•.61 LAL .00 LOt. 11.34 VL 25.640 GAL 6.11 AZL 87.SE NCA 286.40 SlDA

RP 101.111 LAP -2.24 LOP 297.78 VP 3¢1.347 GAP 15.59 _ 66.54 TAL 16_.59 TAP

RC lS0.849 GL 1•.88 GP 11.40 ZAL 52.09 ZAP 188.56 ET6 8£.59 ZN£ 126.75 ETE
PLAN[TOCE]DTlUC CONIC

C5 51,101 VHL 5.622 DLA -4.87 RAL 519.09 RAD 6568.$ V[L 12.388 PTH 2.23 VHP

LNCH AZNTH LNCH TIN[ L-| TIN[ INJ LAT INJ LONG INJ RT AI_ INJ AZNTfl

1)0.00 • 15 • 2161.89 -16.76 59.4£ 151.1MI 111.11

90.G0 16 7 32 5115.94 24.67 227.42 IlH).TI_ 7Q.O0

100.00 • 38 9 191_1.5£ -16.1ki 20.14 181.57 112.75

100.00 20 31 4 4t4t.50 26.02 Lq)7.£5 1t9._ 74.8t

110.00 10 41 I! 1TEI.I1 -L_J.06 5.SI 1M.65 118.95

110.00 I1 414 60 4617.16 29.40 188.72 IlB.P.4 71.71

DIFFERENTIAL C.GIUKCTIN NID-C.OURK EX[CUTICN ACCURACY

70( 2.0eDIO TIUt 3.7?34 TCS-Z.I_H_ BAU 1.L_04 SGT 84t4.788 457.9 SG3 116.4
.3051 llllA -.L'131 IIC5 .DSel FAt/ .0111.7 liT -._I4S4RRF -.5301 RTF .95G8

• 5091 FRA 1.1657 FC5 -.5116 BSP 17872 SGn _10£.Z11_3 .0075 R15 -.9506

BOlE 2.08110 lIRA 3.7841BC5 2.86_1FSP -408 SG1S4N.5SGI_ 410.8 THA 178.41

ARRIVAL DATE APR 15 1971

118.94 ECC .280T8 IN(: 2,3387 Vl L_.784

88.78 RCA 85.55 APO 152._4 V2 _4,781

170.83 ZAC 112.83 ETC 275.71 CLP-178.04

9.912 DPA -11.40 RAP 299.45 ECC 1.5201

INJ TIN[ PO C$T TIN INJ 2 LAT INJ 2 LONG

8 55 L_ 1581.8 -15.68 31.11

32 48 4515.9 22.70 219.42

10 10 15 1326.5 -18.68 12.05
21 51 50 4246.5 25.78 1_.25

11 ID 11 1128.6 -19.40 556.58

23 1 17 4017.2 28.82 ISO.M

ORBIT DETERNINATION ACCORACY

5T 2405.7 SR 321.0 •$ 5•8.6

CRT .7120 CRS -.88•0 CST -.9991

LSA 2489.5 14_A 225.7 $$A 15.8

EL1 2415.7 EL2 224.4 ALF 5.47

LAUNCH DATE OCT 5 1970 FLIGHT TIM( 194.00 ARRIVAL DATE APR 17 1R71

HELIOCENTRIC CONIC DISTANCE 567.354

RL 148.81LAL .00 LOt. 11.54 VL 25,615 GAL 7.48 AZL 87.47 HCA 249.55 DNA 118.70 ECC .28912 INC 2.5244 Vl 29.784

RP 108.83 LAP -2.$0 LOP 300.81VP 36,313 GAP 16.15 AZP 81.15 TAL ISD.73 TAP 90.26 RCA 64.36 APO 1S).OE V2 34,788

ItC 192,414 GL 10.85 GP 11.18 ZAL 46.80 ZAP 188.62 [T5 I1.55 ZA[ 126.75 ETE 171.11ZAC 112.34 ETC 274.30 CLP-178.80

PLAHETOCENTR|C CONIC

($ _$,886 V_L $,•46 DLA -3.78 !AL 3£1,1R RAD 6588.4 VEL 1_.§19 PTH 2.27 VHP 10,281DPk -11.24 RAP 301.85 ECC 1.5819

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ _ LONG

90.00 • 20 44 L_ST.?6 -_0.12 42.8t 151.09 110.35 8 58 2 1857.8 -17.17 $5.52

IO.O0 19 22 33 5116.64 24.86 227.47 193.53 76.02 20 47 49 4518.6 22,71 219.4D

100.00 i 40 10 1881.10 -21.53 23.56 150.89 111.45 10 15 18 1381.1 -18.23 14.17

100.00 20 45 3t) 4849.56 L_l.15 207.39 135.17 74.64 22 8 26 4246.6 Z_.61 lS_1.$8
110.00 10 44 L_ 1780.17 -_.$7 6.84 189.10 114.$4 11 1A 9 1160,2 -21.08 359.47

110.00 11 $7 51 46L_.L_ L'9.51 189.08 lS1.04 71.90 23 15 0 4022.3 26.75 110.97

DIFFERENTIAL CaERECTION$ NID-C.X_IRSE EXI[CUTION ACCURACY ORBIT DETERNINATI(_4 ACCURACY

TD( 2.21)05 TRA 4.11_,4 TC5-2.5591BAU 1.2091 SGT 5474.7 8DR 4_7.5 _85 116.5 5T 2510.9 M 51•.0 S$ 811.R

liD( .5195 RRA -.L_N_ RC5 .0015 FAU_.01051 RRT -.5127RRF -._D52 RTF .9555 CRT .T221CR$ -.8965 CST -.R990

FD( .8174 FRA 1.81 sm FC5 -.2574 BSP 1800_ $C_ 5491.$ RL_ .0094 R15 -.9555 LSA 25•4.5 14_A 221.5 SSA 14.7

ROE 2.5124 BRA 4.15L_J •C5 2.5394 FSP -401 SG1 5476.5 _ 405.8 THA 173.58 EL1 2521.5 ELI 218.7 ALF 5.28

LAUNCH •ATE OCT S 1970 FLIGHT TIN[ 194.00 ARRIVAL DATE APR 19 1971

HELIOCENTRIC CONIC DISTANCE 57_.765

RL 149.61 LAL .00 LOL 11.54 VL 25.5?0 GAL 8.40 AZL 67.£6 HCA 21_.71SNA 113.44 ECC .29851 INC 2.7218 Vl 29.T84

RP 108.94 LAP -2.$1 LOP 504.0• _ _4._10 GAP 16.75 AZP 88.95 TAL 189.09 TAP 91.80 RCA •3.12 APO 153.79 V2 34.787
It(: 194.1/11GL 10.99 GP 1•,96 ZN. 47.31ZAP 188.0| ET5 90.70 ZN[ 126.74 (TE 171.28 ZAC 111.85 ETC 274.•8 CLP 179.42

PLAN[TOCI_ITRIC CONIC

C$ 39.701 VHt. 8.501DLA -2.17 RAL 5_5.16 R/d) ISIMl.5 VI[L 12.69_ PTH _.51VHP 1D.SE2 DPA -11.0_ RAP 304.2A ECC 1.8535

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ I_kT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN[ PO C$T TIN INJ 2 LAT INJ 2 LONG
90.00 • !1 33 _11.55 -21._6 48.47 11_._6 109.03 • O 45 1662.3 -16.58 56.91

90.00 19 51 _ 51£10.72 24.65 2_7.75 157._ 76.15 21 I 49 4520.7 22,79 219.74
100.00 9 42 N) IK_54.4£ -1_,62 £7.1_ 1N.ll 110.01 10 16 _S 1434.4 -19.68 1•,48

100.00 20 Sl 12 46_5.M L_l.l_ 21)7.76 IN.N 78.tl _ _ I 4253.9 25.92 199.72

110.00 10 47 _4 1830.74 -25.11 10.12 ll_J._l 115.06 11 18 S 1_0.7 -_2.6£ 2.56

110.00 !! lO 37 4•_D.52 _8.67 10•.14 158,81 T_.L_O _5 27 48 4030.5 LqLi5 181.51

DIFFERENTIAL CONI_CTION_ MID-COURSE LrX[CUTION ACCURACY ORBIT Di[T[RNINATIGN ACCURACY

TOE 2.4¢117 TRA 4.41711TC5-2.2S$0 _ 1.191_ 8GT $481.2 IGll 419.4 SG5 113.6 ST 2554.1M 516.1 •S 824.1

.3881NIIA -.1_949RC5 .0616 FAU .00941 RIIT -.I_IT_RRF -,_7S9 RTF .659£ CRT .7251 CII6 -.7047 CST -.IH_5

FD( .1449 FRA 1.2105 FC5 -._1)51 BliP 18137 SGll 547_.0111_ .0046 R15 °.9362 LSA £659.£ I_lA 217.8 86A 14.1

ROE 2.4855 liRA 4.4673 BC5 2.2540 FSP -594 SG1 $457.5 SG_ 3t)7.8 THA 178.74 ELl 2864.5 EL2 216.8 ALF 5.18

Z011



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT S 1910 FLIGHT TIME 198.00 ARRIVAL DATE APR 21 1971

H[LI0C[NTRI¢ CONIC

RL 149,11LAL .00

RP 10&.94 LAP -Z.Q3

RC 194.090 GL 11.09

PLANETC_ENTRIC CONIC

C3 44.757 VI4L I.S00

LNCH AZNTH LNCH TIN[

90.00 8 24 H

90.00 19 49 81

100.00 9 44 44

100_00 21 11 44
110.00 10 50 34

110.0Q E£ 22 I_

OIFFEIIENTIAL CGRRI[CTI_

TOE £.1751 TRA 4.8713 TC3-1.9689 BALI 1.178§

ROE .3549 flltA -.E97S RC3 .0534 FAU .00831

.9707 FRA 1.0119 FC0 -.1900 BSP 10272

DOE R.4945 liRA 4.0054 •CO 1.9990 FSP -380

DIOTANCE S77.545

LOL 11.34 VL 25.527 GAL 9.38 AZL 87.07 HCA 295.87 $NA 118.12 E¢C .30847

LOP 307.24 VP 0G.248 GAP 17.41 AZP 88.72 TAL 157.49 TAP 93.35 RCA 81.7S

GP 10.79 ZAL 45.07 ZAP 169.1t ETS 95.08 ZAJ[ 128.71 ETE t71,44 ZAC ltl.36

1N¢ 2.9240 Vl 29.784

APO 154.89 VZ 34.788

[TC 275.44 CLP 178.82

DLA -2.23 RAL 325.02 RAD 6598.7 VEL 18.889 PTH Z.$S VHP 11.018 DPA -10.75 RAP 500.59 ECC 1.7546

L-1 TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ • LONG

234S.40 -L_.51 40.95 199.46 107.64 9 $ 31 1745.5 -19.80 4•.ZS

$127.94 25.06 228.24 Z01.08 76.07 21 14 49 4527.9 22.94 220.91

208tl,44 -13.00 30,44 199.00 108.65 10 19 01 t490.4 -21.03 2•.74

41N_.21 26.07 20t.34 200.71 75.09 22 02 46 42•2.2 24.10 E00.27

1990.29 -27.24 13.40 127.61 111.40 11 21 56 1280.3 -94.08 5.66

4941.14 26.90 190.41 199.56 72.G0 20 39 43 4041.1 27.23 189.93

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 5445.0 862 403.0 •GO 110.7 ST 2Sll.4 SR 313.3 SS 136.9

RRT -.2S44 RRF -._lS2 RTF .9407 CRT .7327 CRS -.7159 CST -.9994

5459.9 225 .0041 R15 -.9437 LSA 2697.6 NSA 213.5 SSA 13.4

SG1 5449.0 _ 389.7 THA 176.92 EL1 2621.5 EL2 212.4 ALF 5.06

LAUNCH DATE OCT S 1970 FLIGHT TINE 200.00 ARRIVAL DATE APR •3 1971

HELIOCENTRIC CONIC

RL $49.91 LAL .00 L(_ 11.04 VL

RP 108.134 LAP -2.7S LOP _10.40 VP

RC 197.900 GL 11.15 GP 10.91 ZAL

PLAN[TOC[NTR|C CONIC
C0 S0.900 VHt. 7.lie

LNCH AZNTH LNCH TINE

90.00 I 26 I_

I0.00 _0 I 14

100.00 9 44 34

100.00 21 20 10

110.00 10 50 30

110.00 L_ 00 13

OIFIrI[NENTIAL CaHI[CTION3

TOE •.0/)49 TRA S.L_I09 TC0-1.7049 BAU 1.1544

• 3749 RIIA -.L_74 •¢3 .0419 FAU .007t1

FOE .7040 FRA 1.0tl3 FC3 -,1£34 BliP 18389

BOE •.9100 BRA S.2993 BCO 1,T053 FSP -381

DISTANCE 582.170

25.484 GAL 10.43 AZL 8Q.IG HCA 2_1).02 ONA 117.•D ECC .01970 INC 3.1417 Vl 99.78A

_NJ.218 GAP 18.14 AZP 88.47 TAL 155.93 TAP 94.05 RCA 80.27 APO 155.79 V• 34.785

dl4.08 ZAP 160.16 ET3 IHI.43 ZAE 128.65 ETE 171.62 ZAC 110.88 ETC •75.99 CLP 177.81

DLA -1.$6 RAL 096.75 RAD 6S98.9 VI[L 15.110 PTH £.$9 VHP 11.475 DPA -10.44 RAP 308.99 ECC 1.8333

L-I TIM( INJ LAT INJ LONG INJ RT AEC INJ AZNTH INJ TIN( PO CST TIM XNJ 2 LAT INJ • LONG

£097.13 -23.54 §0.39 tO3.10 104J.21 9 6 10 1797.1 -21.09 45.57

5108.00 25._2 228.M L_4.79 79.6t 21 26 52 4538.0 23.14 •Z0.89

2137.10 -_.IHi 03,85 _,14 107,16 10.22 36 1557.1 -2•.27 •5.99

4873.31 L_,.S6 ZOI,11 204.43 7§.73 22 44 31 4273.5 24.34 201.01

1919.69 -29.41 16.1MI I01,80 109.87 11 25 42 1328.7 -95.44 8.77

4634.48 50.16 191.09 lIB,.l• 75.10 23 50 47 4054.5 27.56 183.13

NID-_2[ [X[CUTION ACCURACY ORBIT DETERMINATION A¢CUIqACY

8GT S429.6 m 3110.0 8G5 108.0 ST 2GSD.S SIR 510.3 SS 650.4

RRT -.2122 lUlF -.2113 flTF .9402 CRT .7411CR3 -.725• CST -.9995

5443.8 RL_ .0005 R13 -.9482 LSA 2747.5 N3A 208.5 SSA 19.8

SG1 5430.5 092 380.5 THA 179.10 EL1 2669.5 EL2 207.6 ALF 4.97

LAUNCH DATE OCT S 1970 FLIGHT TIME 302.00 ARRIVAL DATE APR 25 1971

HELIOCENTRIC CONIC

RL 140.81 LAL .00

RP 108.94 LAP *t.95

RC 199.990 GL 11.14

PLAMETOCENTRIC CONIC

C3 57.49• VHL ?.5•3

LI4CH AZNTH Lk_H TIME

90.00 e 22 tO

O0.O0 to tR •

100.00 9 49 14

IOG.OG E1 53 58

110.00 !0 56 27
11•.DO tt 40 12

DIFFERENTIAL C.GIIRECTlOI48

TOE 3.1305 TRA 5.7345 TC3-1.4OO4 BAU 1.1n9

RDE .31HkJ RItA -.•t45 RC3 .0319 FAU .D0509

FOE .7393 FRA 1.4t55 FC5 -.0917 BSP 18461

BO( 3.1SS3 MA 5.7421BCO 1.4607 FSP -374

DISTANCE 586.307
LOL 11.34 VL tS.443 GAb 11.57 AZL 83.63 HCA 502.10 SNA 117.77 ECC .$5Z17 INC 3.3709 Vl 29.784

LOP 015.56 VP 30.189 GAP 18.94 AZP 33.20 TAL 154.45 TAP 94.60 RCA 78.65 kPO 151.89 V2 34.785

6P 10.46 ZAL 42.50 ZAP 106.12 ET3 104.50 ZAE 120.57 ET( 171.79 ZAC 110.30 ETC 274.52 CLP 176.94

DLA -.98 RAL 513.30 RAO 0960.0 _fl[L 13.374 PTH 2.44 VHP 11.066 DPA -10.09 RAP 311.21 ECC 1.9460

L-I TIME ]NJ LAT INJ _ INJ 27 ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LON&

_447.25 -24.45 59.70 lo7.30 104.75 9 9 7 1047.2 -22.19 48.84

51§0.77 25.42 2L_.I_ 204.46 77.08 21 57 59 4550.8 •3.39 •91.74

2109.50 -25.00 37.19 lo7.23 105._4 10 25 40 1508.3 -•3.41 _.20

4981.95 20.70 210.08 L_9.10 76.20 22 S5 25 4284.9 24.62 201.93

1975.88 -29.44 19.J4 20G.03 108.19 11 29 20 1375.0 -26.39 11.98

4670.13 30.47 10_.47 206.07 75.70 24 1 2 4070.1 27.95 184.19

NID-COUIt_ EXECUTION ACCURACY ORBIT DETERMINATION ACCORACY

$GT S411.2 SCAI 376.4 _0 105.4 ST 2700.0 M 307.0 $$ 845.4

RRT -.1701 RRF -.1736 RTF .9529 CRT .7503 CR6 -.7047 CST -.9998
5424.2 920 .0031 210 -.9520 LSA 2790.2 NEA 203.1 SSA 19.2

SG1 5411.6 VI_ 570.0 THA 179.29 EL1 2709.9 EL2 toE.2 ALF 4.90

LAUNCH DATE OCT 5 1970 FLIGHT TIN[ _04.00 ARRIVAL DATE APH 27 1971

HELIOCENTRIC CONIC

RL 149.91 LAL .DO LGI. 11.54 VL

RP 100.134 LAP -E.95 LOP 019.73 VP

RC 101.491 GI. 11.10 GP 10.51 ZAL

PLAI4[TOCENTRIC CONIC

¢3 85.5S£ VHL •.ON

LNCH AZNTH LNCH TIN[

DO.DO 8 _0 19
OO.O0 to _ S

loo.OO 9 51 to

1DO.DO 21 40 07

110.O0 10 59 lS

110.00 L_ 32 19

OIFIrI_NTIAL CCIm_CTION$

TO[ 0.0814 TRA 9.1117 TC3-1.EM9 BAU 1.01_1

• 4901 _ -.9110 RC3 .01_6 FAU .00491

FDE .7710 FRA 1.4100 FC$ -.0149 BlIP 10469

INDE 3.4084 liRA 9.2184 BC5 1.2549 FOP -065

DISTANCE 390.019
85.400 GAb 12.80 AZL 84.39 HCA _05.33 SNA 117.56 ECC .34600 INC 3.6188 Vl •9.7CA

34.101 GAP 19.92 AZP 87.91TAL 152.99 TAP M.32 RCA 76.88 APO 158.24 V2 34.786

40.80 ZAP 1_.98 ET3 108.05 ZN[ 128.45 [TE 171.95 ZAC 109.90 ETC 277.0• CLP 176.08

DLA -.49 RAL 31o.81 RAD 934H).2 V[L 13.671PTH _.50 VtCP 1_.316 DPA -9.70 RAP 513.46 ECC 2.0788

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ £ LONG

_493.37 -25.29 110.10 211.71 103._7 9 11 55 1895.7 -•$.17 5£._4

5169._ 93.65 230.87 212.07 77.39 21 49 11 4505.9 23.60 2_J_.78
L_O.fl -L_G.13 40.49 211.54 104,10 10 29 42 1633.9 -_4.4_ 58.37

41N_.IO £7.04 El1.18 211.71 76.74 20 5 lo 4002.9 _4.94 Lq)3.00

t0_1.71 -30.$9 I_l.lo 210.17 108.47 11 32 57 1421.7 -27.83 14.94

4987.88 _O,90 190.73 £10,11 74.39 24 10 27 4097.9 20.35 185.40

NID-COURJ_ EXECUTION ACCURACY ORBIT DETEDtIINATION ACCURACY

SGT 5589.8 8CA_ _tl.S 3G3 103.0 ST 2733.5 8_ 303.5 00 .t.2

RRT -.1009 RRF -.1011RTF .9573 CRY .7004 CRS -.74_4 CDT -.9994

5402.0 _ .001_ 210 -.9076 LSA 2929.0 NSA 197.2 SSA 11.8

SG1 501)0.0 092 559.2 THA 179.46 EL1 2745.3 EL2 196.4 ALF 4.85

2012



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970 )

4..AUINCH •ATE OCT S 1979

Nrk IOCENTRIC CONIC

RL 14D,61 LAL ,00

RP 101.13 LAP -$,04

It¢ 1195,858 64. 11,••

PL_TOCEN1111C CONIC

C3 7S.DSO VHL 8.443

LNCN AZNTH LNCH TIDE

I50.00 • 38 10

DO.GO 80 31 4

100.00 • 5,4 41

100.00 81 St 83

110.00 11 I H

110.O0 L"J O _S

FLIGHT TIN( _DQ.O0 ARRIVAL DATE APR Z9 1971

DISTANCE 5J4.75a

LOL 11.34 VL 25.315 GAL 14.14 AZL N.IZ HCA 308.49 •HA 117.55 [CO .$4155

LOP 51J.89 VP )4.13S GAP 20.81 AZP 87.58 TAL 151.13 TAP 100.12 RCA 74.93

GP 17.17 ZAL 3•.40 ZAP 118.?5 [T8 115.81 ZA( 118.28 ET( 172.12 ZAC 177.42

INC 3.8913 Vl 19.784

APO 159.78 VZ 34.788

ETC 177.51 CLP 175.1A

DLA .95 RAL 331.25 RAD 1544.5 V(L 14.014 PTH 2.54 VHP 13.125 DPA -•.2• •AP 515.•• (CO Z.£351

L-I TIME INJ LAT INJ LONG INJ RT ARC ZNJ AZMTH |NJ TIN[ PO C•T TIN INJ Z LAT INJ 2 LONG

tS48.25 -L"J.04 43.34 215.65 101.79 9 14 42 1142.2 -24.95 55.18

5185.20 15.44 252.N ill.O• 78.12 21 57 28 4503.5 24.00 t23.93

1_7J.71 -27.35 45.N 219.30 101.51 10 51 41 lj77.• -25.35 31.47

4180.17 27.31 21£.45 215.L_1 77.35 23 14 24 4321.• 25.50 204.23

IOll,Ol -31.10 2S.40 214.84 104.74 11 36 25 1444.0 -29.•S 17.88

4707.S1 31.15 195.17 214.12 75.19 24 19 3 4107.5 20.80 184.75
• IffFE_RNTIAL C_mRCTICU6

198 •.8554 TEA 1.11r_ TC3-1.0_5 1AU 1.0300

ROE .4444 liRA -.1779 RC3 .0114 FAU .00311
Iro( .e09S F1M 1.1101 FC3 -.0411 BDP 18_10

DOE •._00 ONA 1.TRIO BC) 1.0LSQ FSP -555

LAUNCH DATE OCT 3 11570

tDFJ. IOCL_TN 1¢ CCNIC

RL 141.11 LAL .00

RP 100._ LAP -3.1£

RC 204.143 GL 11.O1

PLANETO_mmTR 1C C_NIC

C3 44.911 K 9.1551

LNCH AZIRTI4 LNCH TIN[

00.00 O341m

00.00 tO 31 1

100.00 9 55 53
1••.DO 9 0 14

110.00 11 4 37

NID-COURM rmrCUTlON ACCURACY

$GT $314.4 _ 348.4 $13 100.7

liT -.0131 RRF -.06._ RTF ._2 CRT .7715 CR• -.7588

_dB 5577.7 _ .OOeg R13 -._ LSA 2838.2 NIA 100.8

SGI 5_Hi1.S 8CA_ 347.2 THA 179.18 EL1 2770.8 EL2 190.1

FLIGHT TIME _.00 ARtRIVAL DATE

DISTANCE _.514

L_L 11.34 VL 25._NJ GAL 15.10 AZI. 15.85 14CA 511.64 SNA 117.19 EC¢ .57885 IN(: 4.1724
LOP 393.01 VP 34.111 GAP 25.91 AZP 17.9 TAL 150.57 TAP 1D_.01 RCA 72.77 APO 161.54

GP 10.04 ZAL 31.11 ZAP 111.4_ (72 118.57 ZA[ 121.07 ETE 17Z._l ZAC 108.94 ETC 277.97

DLA .45 RAL 352,49 RAD 1540,7 VEL 14,411 PTH 2,42 VICP 13,•07 DPA -8.83 RAP 31T.91

L-I TIDE INJ LAT INJ LONG XNJ 2T AaC INJ AZMTH INJ TIN[ P• CAT TIN INJ 2 LAT

t_.71 -L_1.52 N.47 21e.47 100.3£ 9 17 27 198G.• -24.•2

521[)il.44 _4.19 _3.44 219.09 27.75 22 5 40 4102.7 24.34

231_.71 -27.97 41.11 21_.14 101.01 10 34 37 17_5.7 -_.19

4940.44 L_J'.IO 215.to 218._ 79.04 23 9 34 4341.0 25.•&

£101.5t -31.BI 90.5£ 215.10 103.01 11 39 45 150t.9 -29.77
110.00 to • J0 47_J.95 31.51

DIIrFI[NF_TIAL catJ_CTION8

3.14_2 TEA 7.817| TC3 -.8.q53 BAU ._J40

liD( .4715 RRA -.L_E_ RC3 .0110 FAU + .O0_JI
• 1511 FRA 1._14 F¢3 -.O_L_ Blip 11115

3.179 NA 7.L_SIK3 ._$4 FIP -$43

11_.75 liT.e_ 74.0_ 24 L_ 41

ORBIT DETERI41NATION ACCURACY

3T 27•1.2 •R 244.8 •S Y01.4

CAT -.8_7

• •A 11.1

ALF 4.81

NID-COU88_ [J_CUTIGN ACCURACY

8GT 5_41.7 8_ _4.4 $13 44.S

RRT -.0_4 RRF -,_11 RTF .9419

5_$2.1 283 .OOL_ 213 -.Nil

44| 5_41.7 _ 534.5 THA 179._0

NAY 1 1971

V1 _i. 784

V2 34. 780

CLP 174.Z0

[CC 2.4201

INJ 2 LONG

38.21

225.24

M.48

_OS.S8

_0.81

4128.• _9.27 188.24

ORBIT D(TERNINATION ACCURACY

3T 27•3.4 SR L_94.O •• 725.6

CRT .7•55 CR• -.7724 C•T -._7

LSA 2445.5 14SA 184.• •SA 10.5

EL1 2793.1 £L2 1•3.3 ALF 4.7•

LAUNCH •ATE OCT 3 19T•

H_LIOCI[NTRIC CONIC

Rb 149.tl LAL .00

lip 100.91 LAP -3.19

RC 8Oe.•SS GL 10.92

PLAN(TOC[NTRXC CONIC

LNCH AZMTH LNCH TIN(
10,00 93180

90.00 tO 41 7

1DO.DO • 38 3

1DO.D0 tt ? •

110.00 11 ? 8

110.00 23 14 30

FLIGHT TIN( 210.00 ARRIVAL DATE NAY 3 1971

DISTAl#C[ S01.S54

LOL 11.34 VL 25.290 GAL 17._ AZL 2S.51HCA 514.79 SNA 116.97 [CC .59831 INC 4.4•2§ VS 29.784

LOP 528.25 VP 31.011 GAP 25.1i AZP _S.83 TAL 149.22 TAP 104.01RCA 70.30 APO 1•3.51 V2 34.793

GP •.•2 ZAL 54.94 ZAP 197.97 2TS 123.2§ ZA( 127.80 (TE 172.49 2AC 100.49 [TC E78.41CLP 173.17

DLA ,79 RAL 553,1k_ RA_ 4S92,_ V'_L :4._7D PTK 2,8• VHP 14.574 DPA -8,57 RAP 5_9,89 (CC 2.1420

L-! TIN[ INJ LAT INJ LON_ INJ RT ASC INJ AZNTH INJ TINE leo CAT TIN INJ 2 LAT INJ 2 LONG

L_J_.O_ -27.00 •9.47 1_3.15 99.89 • 20 • 2027.0 -25.49 61.12

3113.90 21.45 234.44 L_I.40 79.45 22 15 11 4923.9 24.71 221.99

2315.43 -9.47 49.8_ _.ll 91.51 10 57 24 1715.4 -2•.84 41.38

4111.70 27._0 215.41 _.08 78.81 23 _48 43•2.7 2G.07 207.0_

2149.1• -32.47 5£.55 L_.O2 101.51 11 42 56 1549.2 -30.37 23.84

4751.75 51.44 111.41 I_1.10 7_.95 24 55 41 4131.7 29.74 189.84
DIFIrER[NTIAL CORR[CTION_ NID-_8_ EXECUTION ACCURACY

TD[ 4._3 TEA 7.8971 TC5 -._403 BAt) .8804 SGT 5515.1 K4 319.9 K5 H.S

RD( .5042 R_A -.2411 RC5 .00_8 FAU .00074 RRT .0375 RRF .0353 RTF .9714

irD( .81)11 FRA 1.7111 PC3 -.0014 DIP 17880 _ 5515.S RL_J -.0030 R15 .9714

DO( 4.L_79 BRA T.900e K3 .94K)3 FIP -389 SG1 5515.9 81_ 310.1 THA .13

LAUNCH DATE OCT S 1970 FLIGHT TIN( 211.00

N[LI(X'ENTRIC C(_IC DISTANCE 104.144

RL 149.91 LAL .00 LOL 11.34 VL 2S.tSS 6AL 19.00 AZI. 95.19 HCA 517.95 SNA 116.79 [CC .42024

RIP 100,1ND LAP -3,25 LOP 310,31 VP 31,1 GAP 24,57 AZP N,40 TAL 149,22 TAP 101,19 RCA •7,71

ItC 104,149 GI. 10,01 _ !),01 ZAL 5S,IN_ ZAP 187,41 LrT4 127,13 Z_E 127,41 ETE 17_,15 ZAC 107,44
PLAIDETOCLrNTR l C CONIC

C3 115,112 VNL 10,744 DLA 1,04 RAL 334,11 RAO 2570,2 VI[L IS,405 PTH 2,75 VHP 15,440 DPA -7,90

I.NOH AZMTN L.I_H Title L-I TIN[ INJ LAT INJ _ XNJ RT A$C |NJ AZMTH INJ TINE PO C$T TIM

Do.o• • SO _n 1141.14 -27.31 ?8.30 12t.15 97.51 9 I_ 49 _044.9

IO.O0 20 52 I 514t.07 11.71 2341.51 215.41 BO.II 22 19 33 4441.9
100.00 10 O 11 1404.17 -ll.II _1.44 11t.41 It.D• 10 40 15 1104.7

100.00 9 12 57 4i.07 £8.10 217.01 _L_._ 72.M 25 _S 3 431_S.1

110.00 11 • 35 1117.52 -8_.!_ 55.4_ tL_.41 99.44 11 41 1 lSI7.S

110.00 L_J to 4 4775.9• 52.P_ _00.21 1_4.40 7T.IHi 24 59 40 417t.0

DIFFE_TIAL CC_CTiON8 NID--¢OUm_ _¢UTION ACCURACY

4.9114 _ 1.11_17 T¢5 -.SOTS BAU .779D 8GT Sl_ll.II IMill _.! I43 14.9

ROt .5_ Ii -.2131 IIC3 .003t FAU-.O0101 RRT .lOll llllF .1034 2TF .1757

FD( .9513 FRA S.IRA4 FC$ .0071 BDff 1749 81_ SL_PT.9 R_ -.005£ fit5 .R757
DO( 4,1417 liRA 8.5444 1C3 .5011 FDP -515 841 S£to.9 81_ $0|.5 •HA .37

ORBIT DET[RNINATION ACCURACY

3T 2600.5 M 292.2 S6 749.5

CRT .7964 CR3 -.78•7 CAT -.8898

L3A L_O•.5 MSA 178.7 iDA 10.0

EL1 2610.2 EL2 174.1 ALF 4.77

ARRIVAL DATE NAY 5 1971

INC 4.8488 Vl L_.784

APO 1•5.•7 V2 34.787
ETC 270.82 CLP 172.07

RAP 521.99 ECC 2,•084

INJ 2 LAT INJ £ LONG

-£•,0_ •3,88

25,08 220,27

-27.41 44,14

2•.4• 2041.70

-51.27 _•.•£

SO.24 111.5•

GRB|T DI[TE3tNINATION ACCURACY
3T 2112.R 811 281.4 •• T77.•

CRT .1103 CR_ o.8Oll (IT -._8
LDA _927.4 N•A 119.0 8•A 9.4

EL1 2121.R EL2 144.4 ALF 4.77

_01_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 197OJ

LAUMCH DATE OCT S 1970 FLIGHT TilDE 214.00 ARRIVAL DATE NAY 7 1871

HELIOCENTRIC CONIC DISTANCE EK)I.177

RL 149.61 LAL .00 LOL 11.34 VL IS.•t5 GAL •0.99 AZL 84.7S HCA

RP 101.•9 LAP -3.$0 LOP 352.S8 VP 36.050 GAP El. IT AZP 85.91 TAL

GP 9.70 ZAL $5.0S ZAP 16@.7t [78 132.10 ZAEIt( E10.017 Gb 10.67

PLAN(TOCENllIIC CONIC

C$ t•S.SO0 VHL 11.MS

LNCN AZNTH LNCH TIM( L-! TINE INJ LAT

90.00 • 40 •0 170S,E7 -t7.1MI

EO.O0 •Q $6 SO $Z71.49 ZD.D8

100.00 10 • 15 r_41.01 -IHD._D

100.00 I_ 17 43 5010.98 •8.49

110.00 11 11 SO L'I_3.L'O -35.3•

110.00 •3 14 $4 4801,$5 31.$8

DI_NT|Ai. C_IU_CTIONS

$E1.10 814A 11E.$E ECC .44604 INC 5.2553 Vl 2•.7•4

147.39 TAP 108.4• RCA 64.7• kl_ 1•4.51 V£ 34.•OE

1E7.03 ETE 17E.05 ZAC 107.53 ETC ET•.EO CLP 170.8•

4.8477 TRA 9.tS8t TC3 -.SOTS 8AU .S¢_3

RD( .9744 _ -.ITTO tiCS .00£1 FAU-.O02TO

1.008_ FRA 1.81_4 IrC$ .0178 BIMP 17655
$.0010 MA 9.1Ni09 11(:3 .3675 FSP -31•

LAUNCH DATE OCT S 1970

M(LZOCLrNTRIC CONIC

RL. 249.81 LAL .00 i.CL 11.34 VL

RP 1M,87 LAP -3.34 LOP 33S.T3 VP

RC 211.•47 GL I0.58 AP •.58 2AL

PLANET•CENT• i C CONIC

C3 lS9.658 VlCL 11_.835
AZNTH INCH TIME

90.00 • 4£ 17

90.00 81 0 35

100.00 10 4 10

100.00 _ 81 18

110.00 11 1_1 SO

110.00 IL_ Im |

DLA 1.•6 RAL 555.48 RAO 4570.5 V(L 1$.OL_ PTH •.83 VHP 11.48t DPA -7.43 RAP $£5.80 ECC 3.2315

INJ lONG INJ RT AIC ZNJ AZMTH ]NJ TIM( PO CST TIN INJ E LAT INJ 2 LONG

74.94 1218.94 94.•• D •5 •S •105.5 -2•.55 14.44

E38.51 L_O.DD 81.08 •• 24 49 4471.5 E5.47 ••9.•7

$5,31 t29.74 H.71 10 4• 56 1841.0 -27.66 46.73

EII,M L_8.4• 80.54 •3 41 14 4411.0 2D.•D E10.44

30.15 tim.st _.10 11 48 53 1685.• -31.85 29.24

• 08.1• UT,SD 79.04 •4 44 3• 4•01.5 30.75 1•3.40

NID-COURllE EXECUTION ACCUP.ACy ORBIT DETERMINATION ACCURACY

SGT 5841.4 m _16.7 I63 9•.4 ST •800.7 M EM.• SS 807.•

RRT .1870 W .$810 RTF .8797 CRT .6848 CRS -.4157 C•T -.999•

V_ 584D.8 _ -.0050 R15 .9797 LEA •9•4.3 NSA 1•1.5 SEA 8.•

IMP1SP.41.? _ L_51.4 THA .61 EL1 8810.4 ELE 1•0.7 ALF 4.81

FLIGHT TINE tlD.O0 ARRIVAL DATE MAY 8 1871

DISTANCE DOT,SM3

85.193 GAL 83.83 AZL _I.PM HC.A 5•4.25 •HA 116.47 ECC .47317 INC 5.7163 Vl 28.784
SO.034 GAP 88.01 AZP 85,1Hb TAb 144.77 TAP 111.05 RCA 61.36 APO 171.57 V2 34.807

34.34 ZAP 183.1_ ETO 1341.30 ZM.--IZO.48 ETE 1T'J.07 ZA( 107.08 ETC 278.55 CLP 168.38

DLA 1.37 RAL 334.18 RAO 8571).7 VEL 13.7Dt PTH •.90 VHP 17.555 DPA -6.97 RAP 325.60

b-J TIll• INJ LAT INJ LCNG ]NJ RT MK: ]NJ AZNTH INJ TIM( FC) CST T|M INJ • LAT

:118,4S -•7.90 77.34 83_.87 85.04 9 87 56 2158.4 -2•.91

5L_7.7£ E7._4 840.18 _.I_1.58 81.94 •• •D 55 44•7.7 25.85

_174.C_ -L'9.44 57.74 •|1£.81 95,45 10 45 30 1874.0 -28.37

SOET.SO _8.77 2_0.'r8 _1.33 81.51 •3 45 15 4437.4 27.50

1_3|.84 -33.11 40,_4 831,_tl _H_.ll4 11 51 34 1855.• -52.55
48_8.3£ 38.81 804.14 _30._ 80._0 _4 40 35 4••8.3 51.E1

DIFFERImT IA_ CCIm_CTIO_

TI_ 5,_Ot3 TNASO.O_• TC_J -.2440 8AU .51Otj

liD( .8194 NRA -.1515 •C3 .0013 FAU-.OODDS

1.0_14 I_A t.O441 rC3 .0_86 81ke 17570

DO( 9.3871 80A10.0341 BC3 .E440 FlAP -304

ECC 5.$272

)NJ 2 LON£

68.82

251.78

49.10
21_.30

31.86

165.53

ORBIT DETERMINATION ACCURACY
ST 87••.5 SIR 881.4 S• 843.7

CRT .•391CR• -.85E5 CST -.9999

LEA EDEE.9 NSA 153.1 SEA 8.5

EL1 2788.5 EL2 152.6 ALF 4.86

NID-COUff, I_ EXECUTION ACCURACY

8ST 511111.3 _ 287.1SG3 90.5
RRT ._747 RRF .L_7_ RTF .8835

$GB 5£04.5 RL_ 0,0038 R15 .9833

SG1 5187.1 _G• _76.1 THA .67

ILAUt_H DATE OCT S 1870 FLIGHT TIN( _18.00

M(LIOCENTRIC CONIC

RL 148.61LAL .OO

RP 108.88 LAP -3.37

RC tlS.tH G_ 10.$4

PLAM(TOCENTRIC CONIC

C$ 188.$51VHL 13.760

LN(H AZNTH LNCH TIM(

• 0.00- • 44 14

SO.O0 tl • 50

1DO.D0 10 • 15

100.00 _ •3 3•

110.00 11 15 57

110.00 •3 3O 14

OIFFI[RENTIAL C_RR(CTIONS

TDI[ 5.7914 TRA10._10
• DE .8083 lIRA -.07'J•

FD( 1.1_ IrRA •.1771

5.88|MI BRAlO.881E

ARRIVAL DATE NAY 11 1871

DISTANCE S07.377

LOL 11.34 VL 25.1•4 GAL 25.75 AZL •3.74 HCA 5E7.40 •HA 116.55 ECC .50516 INC 6._562 Vl 28.784

LOP 55•.90 YP 3e.OEl GAP 50.14 AZP 84,7t TAL 146.4E TAP 115.82 RCA 57.56 APQ 175.08 V_ 34.813

GP 9.48 ZAL 35.81ZAP 164.87 ETS 140.71 ZA( 1E5.85 ETE 173.30 ZAC 106.65 ETC 279.86 CLP 188.18

LAUNCH DATE OCT 5 1•70

DLA 1.3• RAL 53E.71RAD 6571.0 V(L 17.GEG PTH E.96 VHP 18.850 DPA -8.55 RAP 327.E7 ECC 4.1182

L-I TIM( INJ LAT INJ LONG INJ RT A$C |NJ AZNTH INJ TIM( PO CST TIN INJ Z LAT INJ 2 LONG

• 76T.M -•8.03 79.47 _35.T0 93.99 9 50 81 _157.6 -27,21 70.80
5StS.Dt t7,4D E4_.ID 2_4.•7 8£.94 E• 31 56 47E5.6 28.25 233.75

• $03,10 -89.41 58.08 _35.57 94.53 10 47 $6 1_05.Z -28.69 51.20

5045.31 L_.O3 E•t.8_ •34.05 •2.55 _3 47 57 4465.5 27.70 214.28

• 884.83 -33.82 48_B0 E35.15 95.3• 11 54 1 1684.9 -32.71 33.84

48S4.38 53.•• •0_.£7 £33.54 01.48 •4 51 14 4•56.3 31.88 187.38

NID-COU_8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.1_1DAU .5585 8ST 5148.D 8CA_ 880.0 DG3 88.• ST 2768.5 SIR 27•.4 SS 885.2

RC3 .0014 FAU-.OO745 RItT ._17_ RRF ._100 RTF .8866 CRT .8543 CR8 -.8487 CST -.8898

FC3 .0_41 Blip 17485 SCA_ 5154.4 R_ -.0048 R15 .8066 LEA 2916.1MSA 144.8 SSA 7.0

• C5 .1341FSP -•99 SG1 5147.0 _ •EO.3 THA 1.15 EL1 2778.5 EL2 144.2 ALF 4.92

HELIOCENTRIC CONIC

RL 140.81 LAI. .00

RP 108,83 LAP -$,30

RC 814.K1_ GL 10.14

Pt.AN_TOCENTR IC CONIC

C_ •L_.4S4 WDL 15.04•

L.qOI AZNTH INCH TIM(

90.00 • 48 •

SO.O0 El 5 SO
100.00 10 • 5

100.00 I_ 84 14
110.00 11 17 43

110.00 •3 31 S

FLIGHT TIM( L_O.00 ARRIVAL DATE NAY 13 1971

DI$TAN(E e08.DL_

LOL 11.34 VL 25.143 GAL 28.64 AZL 83.10 HCA 330.55 •HA 11•.21 ECC .54159 INC •.89•0

LOP 34•.07 VP SO.011 GAP 3E,61 AZP 85.9t_ TAL 146.3• TAP 116.95 RCA 53.27 APO 179.15

GP 9.37 ZAL 33.50 ZAP 163.37 ETS 144.69 ZAE 125.00 ETE 173.57 ZAC 106.25 ETC 280.14

DLA 1.31 •AL 337,03 RAD 8571.3 VI[L 18.848 PTH 3.05 VHP L_0.551 DPA -6.14 RAP 328.78

L-I TIM( INJ LAT INJ _ INJ RT A$C INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT

_70_.17 -•8.16 81.•5 258.07 85.10 9 52 40 2192.2 -27.43
5335.33 •7.7• E44.33 •30.70 83.•9 •• 3E 45 4755.5 26.60

£5_7.64 -•9.7• 81.71 •37.97 85.38 10 50 15 19E7.8 -28.95

_)4.88 •9.87 _•4.99 836.51 83.67 _3 49 9 4484.9 E8.09

L_JO_.87 -33.H 44.84 837.M 84.19 11 56 15 1709.9 -33.00

4_5,D• 33.4• 200.5• •35.D_ D•.TE _4 52 51 4•85.• 52.12

OI_NTIAL CONI[CTIONS
TIDE 6.••07 TP.ASS.80_ TC5 -.0370 BAU .11£5

• 7J47 IWtA -.0(_4 RC5 .00_4 FAU-.01070
1_80 lr•A •.31_0 FC3 .040_ BIke 1734_

BIDE •.30•5 BRAll.•OI_BC3 .0371 FSP -295

Vl 29.784

V2 34.818

CLP 166.56

ECC 4.7268

INJ 2 LONG

72.66

255.84

53.00

216.38

35.73

199.55

ORBIT DETERMINATION ACCURACY
ST 2739.1 SIR E75.9 S• 933.5

CRT .869• CRS -.•848 CST -.9899

LEA ED05.T NSA 138.E SEA 7.2

ELI •74D.D EL• 155.• ALF 5.02

MID-COURE£ EXECUTION ACCURACY

SGT 5091.3 ICAt •78.0 SG3 86.9

RRT .4MD RRF .45EM; RTF .•895

SGB 5088.8 P.23 -.0044 R15 .9695

SG1 508_.9 $G• E44.4 THA 1.45

•014



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970 )

LAUNCH DATE OCT • 1•70 FLIGHT TIN| 70.00 ARRIVAL DATE DEC lS 1970

HELIOCENTRIC CONIC

RL 149.SR LAb .00

RP 107. §• LAP 1.54

RC eO.$S8 GL I._i
PLANETOCIrNTR | C CON|C

C5 41.387 VI4L 1.4RR

LNCH AZNTH LN(H TIN[
IO.O0 I 11 25

IOoOO 11 4R 20

100.00 t 30 8
100.00 13 10 18

110.00 3 32 21

110.00 14 24 34

DISTANCE L_D.$U
LOL lt.33 VL tO.ill GAL -13.27 AZL M.4J NCA 91.04 •HA 158.05 ECC .24357

LOP 103.37 VP 38.810 GAP -6.06 AZP !)0.03 TAb 257.25 TAP $28.2Q RCA 104.41

GP -21.65 ZAL 160.23 ZAP 44.33 [TI 20.43 ZAE 141.8R [TE 310.58 ZAC 79.79

DLA -S.S7 RAL 211.18 RkD 6|11.1 _I[L 12.711 PTH 2.32 VHP 5.572 DPA -41.02

L-I TIME INJ LAT |NJ LONG INJ RT A•C INJ J_ZNTH INJ TIN| PO CST TIN
8811.31 -10.73 41.91 IL1.33 110.73 1 48 27 1121.3

$211.t4 ltl.,• 234.01 87.17 79.0• 13 13 12 4111.9

llNIT._Hi -80.11 28.71 88.81 111.?9 3 2 35 1367.4

4•41.09 ,7.RO 213.87 16.07 76.05 14 32 39 4341.1
177,.60 -t4._tJ 6.3@ 81.£4 114.7J 4 1 34 1172.6

4708.•S 31.17 165.,$ 81.10 75.10 15 43 3 4106.6

DI FT3[IU[NT I AL C_RR[CTION8

.1117 TRA -.4014 TC3 .1142 BAU .1651

RD[ -.2717 RRA -.IMllO RC3 -.L_23 FAU .04H104
FOE .9101 FRA -._J$1 FC_1-1.4443 Blip 1151

ROE .tlSS BRA .4111 K3 .3SDI FSP -499

MID-COURSE IrvlrCUTION ACCURACY

26T 4|,.| Kn |1|.| _3 11M.3
RRT -.1107 lIF .6104 RTI r -.1472

• GB IMIS.7 _ -.1043 R13 ,SOl•

SG1 SLP4.3 _ 441.9 THA 110.20

INC 1.5401 Vl 29.79£

APO 171.15 V2 35.23E

(TC 260.29 CLP -3R.GR

RAP E35.03 ECC 1.•R01

INJ 2 LAT INJ £ LONG
-1•.74 34.11

24.50 225.87

-17.RS 15.33

25.•R Z03.•O
-20.•2 339.01

2•.03 11NL83

ORB|T D(T(RNINATION ACCURACY

ST 150.2 _ 214.3 •• 402.R
CRT -.4371CRS .84•1CIT -.8334

L3A 473.9 NRA 14R.• SSA 23.7

EL1 265.S EL2 12R.4 ALF 101.21

LAUNCH DATE QCT • 11)70 FLIGHT TIN| 7sP.DO ARRIVAL DATE DEC 17 1970

HELIOCENTRIC CCIq I C

ItL 140.50 LAL .00

RP 107. $4 LAP 1.71

IK _.$46 GL 7.S0

PLAIGTOCE]WTN I C CONIC
C3 dlO.•lt K 1.373

tNCH AZNTH LNCH TIME
im.oo 1 4 24

io.oo 11 33 0

1DO.DO 2 23 34

1DO.DO 13 16 51

110.OO 3 L_ 47

110.00 14 85J 40

DISTANCE 1_7.011

LOt. 12.33 VL I!lI.StS GAL -13.15 AZL IMl._l NCA 14.27 _ 151.42 ECC .24097

lOP 10a.•1VP 51.•§1 GAP -5.30 AZP 10.13 TAL 257.1_1 TAP 33,.11RCA 105.12

GR -'3.DO ZAL 160.27 ZAP 48.08 ETS 18.35 ZAE 150.05 [TE 305.15 ZAC 76.32

DLA -4.•4 RAL 211.14 RAID •51Ml.6 VI[L 12.7,7 PTH 2.31 VHP 5.288 DPA -41.05

L-Z TIN| INJ LAT INJ L_NG INJ RT ARC INJ AZNTH INJ TIN| PO CST TIN
1141.32 -I_D._D 43.44 13.,1 110.17 I 41 50 1145.3

3171.1• 25.14 231.1_1 04.41 77.99 13 19 1R 4579.2

1909.99 -21.55 _1.1• 18.70 111.,3 £ $1 43 1310.0
410B.73 L_r.14 211.11 84.09 76,67 14 30 I_ 4300.7

111_.06 -Zd.91 7.61 81.17 114.20 5 51 39 11_.1

4110.42 30.64 163.21 85.05 74.09 lS 47 48 4010.4

INC 1.7133 Vl 29.79P

APO 171.72 V2 35.238

ETC 2GO.O0 CLP -44.17

DIFFlmlmTIAL CaMECTIONI

.1,76 TRA -.41NI TC3 .1059 BAU .1093

liD( -.2457 _ -.LqWRRC3 -.3,74 FAD .07520

liD, 1.0409 FIIA -.80_IQ FC3-1.1050 _ 120•
BOE .2Y30 lIRA .StOS BC3 .3•70 FRP -Sa3

NID-COURRI[ [IECUTION ACCURACY

IGT 4111.§ I_R 14,.9 I03 L_D4.1

RRT -.0396 IRF .6577 RTF -.0424

SGB 707.4 _ -.04£5 R13 .6566

SG1 $43.$ SG2 45£.4 THA 96.17

RAP 233.01 [CC 1._r_4

INJ 2 LAT INJ 2

-17.37 3S.1_

23.•2 1_3.•S

-18.48 11.71

23.00 L_D_.4•

-21.43 .19

28.18 134.89

ORBIT DET[2_6INATION ACCURACY

ST 1•2.7 M 233.• 8S 43•._

CRT -.411MI CR8 .!_•1 CST -.•4t•

LSA 500.8 I_A 152.6 SSA 23.3

EL1 248.6 EL_ 13•.1ALF 114.18

LAUNCH DATE OCT • liYD FLIGHT TIM( 74.00 ARRIVAL DATE DEC 1R 1970

HELIOCENTRIC CONIC

RL 149.54 LAL .00

RP 107.33 LA_ 1.87

RC _4.375 GL 0.35

PLANETOCENTRIC CON|_

C3 39.980 VI6L •.3L_

LNCH AZNTH LN_H TIM(

• D.00 0 58 1

• 0.00 11 59 55

100.00 R 17 35

100.00 13 22 59

110.00 3 R1 47

110.OO 14 35 17

DISTANCE 213.78S

LOL 12.33 VL 28.•00 GAL -13.03 AZL 80.11 NCA 07.51 SMA 138.71 ECC ._3791

LOP 109.85 VP 38.081 GAP -4.58 AZP t0.25 TAL 250.30 TAP 335.81 RCA 105.71

GP -24.40 ZAL 180.17 ZAP 55._E (T3 15.26 ZAE 150.10 ETE 2119.10 ZAC 76.T8

DLA -3.7R RAL 211.20 RAD 65_4J.§ VEL 1_.702 PTH Z.31 VHP S.041 DPA -42.83

L-| TIN| INJ LAT |NJ LONG INJ RT AIC |NJ AZNTH INJ TiN( I_) CST Ti_

22_8._4 -20.85 44.65 33.22 109.61 1 35 SD 1•68.•

5147.57 E5.37 22_.30 05.81 76.68 13 25 40 4547.6

t01t.tS -L_.ID 21.$9 OR.73 110.E_ 2 51 7 1412.2

487•.50 26.R6 201,$4 85.46 75.•5 14 44 10 4276.5

1811.30 -25.44 8.81 81.24 113._4 3 51 5R 1211.3

4653.21 30.14 191.L_i 14.57 73.05 15 52 50 4053.2
DIFFERENTIAL CORRECTIONS

TD_ .144R TRA -.4527 TC3 .1287 BAU ._5

iltO( -.EI_D RRA -.3108 RC3 -.3G43 FAU .08153
1.1777 F_A -.8730 FC3-1.7613 BSP 1307

B_E .EST• BRA .3491 BC3 .38M F•P -I_D

I NC 1.R879 Vl _9.79_

APO 171.71V£ 59.243

ETC 2••.iS CLP -48.89

RAP 230.t7 ECC 1.0RID

i_J _ LAT iNJ Z Lt_NG

-17.09 37.41

23.33 221.32

-16.0• 18.08

24.47 201.43

-22.02 1.34

27.S3 183.05

ORBIT DETERNINATION ACCURACY

ST 180.2 _ 211.2 SR 477.1

CRT -.3932 CR_ .7•_ C•T -.89•8

L•A 52R.4 M3A 134._ 3•A 23.4

ELl 233.9 EL2 14R.8 ALF 123.97

MID-COU_EX£CUTION ACCURACY

8GT 4•1._ SC_ 573.7 SG3 224.1

RRT .0593 RRF .7015 RTF .08•5
8C,B 736.1 R_ .0_90 R13 .7024

SGI 57S.5 $02 458.9 THA 82.45

LAUNCH DATE OCT • 1970 FLIGHT TIN| 7•.DO ARRIVAL DATE DEC _1 1970

HELIOCENTRIC CONIC
RL 14•.54 LAL .DO

RP 107.51 LAP 2.03

RC 11.441 GL 9.L_
PLAN[TOC[NTR I C CON|C

C5 39.40_ VI6L 4.277

LNCJ4 AZNTH L34CH TIN[

90.00 0 32 10

90.OO 12 7 0

100.00 2 12 9

1DO.DO 13 L_l 42
110.00 3 17 17

110.00 14 41 4

DISTANCE _0.437

lot. 12.33 VL _.R25 GAL -12.61 AZL 87.93 NCA 100.76 SI4A 138.02 ECC .23553

lOP 113.O9 VP 51.DO3 GAP -3.51 AZP 90.39 TAL 238.60 TAP 339.34 RCA 10•._[2
GP -25.•3 ZAL 159.95 ZAP 57.90 ETS 14.10 ZN[ 149.94 ETE 29_.52 ZAC 75.18

DLA -2.91 RAL 211.36 RN) 65(W.5 VI[L 12.•80 PTH 2.30 VHP 4.831 DPA -43.$5

L-I T|ME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ T|ME PO CRT TIN

I_H_.30 -21.38 44.47 83.$t 109.03 I 30 22 1•_2.3

5116.1• 24.61 1_7.41 ll.3S 76.03 15 3, 17 4516.•

2034.,6 -I_.IM_ 27.0_ 8_.,9 110.08 2 44 3 1434.5

4110.11 21.16 207.S0 84.10 74.99 14 SO 32 4,50.1

1830.40 -IS.SNS 10.09 81.44 113.07 3 47 47 1230.4

4•L_J.T• L_.60 169.51 8_.63 7,.07 15 56 lO 40ff•.6

IN(: 2.0•$3 Vl 29.792

APO 171.64 V2 35.247

ETC 259.27 CLP -53.81

D I FF3[RENT I AL rnm_C TION6

TO( .11_0 TRA -.4847 TC3 .Olt_J BAD .21M

RDE -.1711 Ilia -._815 RC3 -.40_5 FAD .081_D

1.31•4 FRA -.93L_ FC3-1.9151 _ 1443

ROE .RIll B4_A .5817 IIC3 .410l FL 0 -R_4

NID-COtlN_ EXECUTION ACCURACY

8GT 480.4 8GR 607.1 IG3 243.7

mET .I'O_IERI r .7407 RTI r .'319

S049 774._ PJ_ .ORALS R15 .74,7

SG1 •21.1SG' 461.5 THA 71.32

RAP 228.04 ECC 1.•483

INJ 2 LAT INJ 2 LONG

-18.58 38.90

L_.72 219.48

-19.68 19.45

23.84 ll•.4R

-_2.81 2.54

L_.•• 1•1.27
_NB|T DET[I_41NATIGN ACCURACY

ST ,03.6 M 187.0 •8 513.8

CRT -.35R7 CRS .7348 CST -.8743

LSA 561.7 NSA 155.5 S•A 23.1

ELI 228.6 EL2 155.5 ALF 141.71

t015



JPLTM 33-99 EARTH--VENUSTRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 0 1970 FLIGHT TIME 78.00 ARRIVAL DATE DEC !$ 1970

NELIOCENTRIC CONIC

RL lAD.IN LAL .DO

RP 107.$0 LAP 2.18

RC 18.58D GL 10.11

PLANETOCENTRIC CONIC

CS $8.872 _IML 8.838

LNCH AZNTN LNCH TIN(
90.00 O 40 48

90.00 12 14 25

100.00 E 7 li

100.00 13 88 43

110.00 $ 13 14

110.00 14 47 9

DIFFERENTIAL CONRECTICN$

T_ .tO04 TRA -.S_S TC$ .02_ BAU .tL_S

RO_ -.144R lIRA -.8803MC3 -.4410 FAU .09_SS
FDE 1.4S2S FRA -.9800 FCS-2.0QIE BOP lU4

ODE .Z4T3 BRA .8180 BC5 .4418 FOP -787

DISTANCE 227.050

LOL 12.33 VL 28.039 GAb "12.79 AZL 87.78 NCA 104.00 8MA 139.04 ECC .28338 INC 2.2406 Vl 29.7D8

LOP 116.34 VP 38.917 GAP -3.24 AZP 90.S4 TAL 258.77 TAP 342.76 RCA 108.S9 APO 171.48 VE 3S.851

GP -17.26 ZAL 189.86 ZAP U.00 ETO 11.88 ZAE 140.51 ET[ 285.SS ZAC 75.54 ETC 85D.84 CLP -SD.D3

OLA -2.05 RAL 211.62 MAD OSIO.S V[L 12.089 PTH

L-| TINt INJ LAT

8315.59 -21.88

SOeQ.73 _t.37

8038.27 -25.13

48E1.£8 2S.M

1840.S0 -L_S.40

4900.82 29.04

t.SO VHP 4.OS7 DPA -44.3D RAP 825.15 ECC 1.4397

INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO COT TIN INJ £ LAT INJ 2 LONG
47.94 85.03 108.45 1 20 25 171S.$ -1D.lS 40.57

229.42 OS.OE 75.12 15 39 12 d48D.7 22.08 E17.49

28.48 85.17 109.49 2 41 27 1480.5 -20.26 20.85
£05.52 84.64 74.07 14 57 4 4211.5 25.20 1RT.SS

11.38 81.70 112.48 3 44 4 1249.5 -25.10 3.73
187.58 85.44 71.12 10 3 SO 4000.8 2D.ID 17D.$6

NID-COURW[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 519.5 VAt IN2.2 8G5 20Z.1 ST 233.9 8R 102.2 98 Sin.9

RRT .311S RRF .??SO RTF .379§ CRT -.3008 CR$ .18OE COT -.8D80

I_B _.S PJ_ .1170 R15 .7706 LSA 597.9 NSA 155.S BOA 21.9

801 _.3 8GZ 461.0 THA 82.71 EL1 242.5 EL2 149.5 ALF 180.61

LAUNC._ DATE OCT 0 1970 FLIGHT TIM[ 80.00 ARRIVAL DATE DEC E5 1970

HELIOCENTRIC C.GNIC DISTANCE 233.1_.4

RL 14R.$9 LAt. .OQ LOL 12.55 VL OR.D44 GAL -12.47 AZL 87.87 HCA 107.24 8NA 139.08 ECC .25140 INC 2.4551 Vt 29.798

RP 107.49 LAP £.31 LOP 119.58 VP 38.914 GAP -2.01 AZP 90.72 TAIL. 250.79 TAP _MS.03 RCA 104.89 APO 171.ZD V8 35.254

RC 70.944 GL 11.04 GP -28._ 2AL lS9.08 ZAP 67.84 [T8 0.80 ZN[ 148.70 [TE 278.41 ZAC 71.89 ETC 258.39 CLP -44.19

PLANETOCENTRIC C_NIC

C3 38.87D VHI. O.1DS DLA -1.19 RAL 211.07 RAID 8308.3 V[L 12.039 PTH 2.29 VHP 4.819 DPA -45.02 RAP tOt.D7 ECC 1.6316

INCH AZNTH iNCH TINt L-| TINt INJ LAT INJ L.GNG INJ RT ARC INJ AZNTH ZNJ TZNE PO COT TIN INJ 2 LAT INJ 2 LONE
90.00 0 41 SO L_38.98 -1_.38 40.32 84.08 107.82 I 2049 1739.0 -19.74 41.84

DO.O0 1£ I_ 12 S050.97 -LrS.83 223.40 84.83 74.24 IS 48 L_ dt4SO.8 Zl.44 215.14

100.00 Z 2 37 807D.38 -D.O_ L_.91 03.87 108.87 2 37 15 1478.4 -Z0.02 2.25

100.00 15 44 E 4798.70 23.09 L_3.S7 84.42 73.19 lS 3 58 410£.7 2£.SS 1D5.69

110.00 3 R 55 llNiD._ -L_.DS 12.65 98.20 111.87 3 40 44 1218.7 -E5.74 4.D5

110.00 14 SO O? 4378.11 28.48 100.80 85.17 70.L_ 16 9 82 $978.1 tO.SO 177.86

DIFFEIU[NTIAL CCiI[CTIOMI NID-COUMO[ [XI[CUTICN ACCURACY ORBIT DI[TERNINATION ACCURACY

T_ .118S TIL4 -.3m TC5 -.0424 BAU .P_4S 8GT 872.1 8CAt 070.4 1";5 170.7 ST 209.4 8R 134.0 88 389.5

RD[ -.1048 RRA -.58_1 RE5 -.474_ FAU .09414 RRT .4470 RRF .8008 RTF .8170 CRT -.1799 CRS .S719 COT -.90_7

FDI[ 1.00_4 FRA -.991| FC3-2.1180 Blip 1790 _ 981.5 _ .1490 R13 .90_4 LSA 643.0 14_A 155.8 IDA 18.1
ROE .ES81 BNA .DIRT BC3 .47@S FOP -770 8G1 711.2 8G_ 454.3 THA 54.80 EL1 270.9 EL_ 151.7 ALF 173.51

LAUNCH DATE OCT 6 1970 FLIGHT TIM( it.DO ARRIVAL DATE DEC 87 1970

HELIOCENTRIC CONIC DISTANCE 140.1§9

RL 149.SD LAL .DO LOL 11.35 VL 8D._41 GAL -12.§0 AZL 87.37 NCA 110.48 6NA 15D.05 ECC .28958 IRe E.0848 V1 89.798

RP 107.40 LAP 8.4i LOP |22.63 VP 38.915 GAP -2.Ol AZP 00.01 TAL 238.70 TAP 340.18 RCA 107.15 APO 170.97 V8 _5.856

RC Tt.Sle GL 18.01 GP -50.07 ZAL 158.47 ZAP 72.41 [TO 7.02 ZAE 147.07 ET[ 271.52 ZAC 70.85 ETC 857.D£ CLP -89.94

PLAM[TOCENTRIC CONIC

C3 37.D88 VHL D.156 DLA -.33 RAL 211.4t RAD 0818.§ V[L 12.021 PTH 2.29 VHP 4.415 DPA -45._5 RAP 816.37 ECC 1.4841

LNCN AZNTH LNCH TINt L-X TIME INJ LAT INJ LONG INJ RT AOC INJ AZNTH INJ TIN( PO COT TIN INJ 2 LAT INJ 8 LONG
90.00 0 37 10 2512.80 -22.87 51.10 04,83 107.17 1 18 35 1762.8 -80.30 43.34

90.00 1_ 30 13 SOE7.O0 23.27 221.39 R4.TS 73.59 13 84 10 4487.0 _0.77 _15.61

100.00 1 SR L_ 2100.90 -E4.11 51.40 84.09 108.25 2 35 23 1500.9 -81.50 £3.66

100.00 13 51 58 47_4.13 _4.51 201._4 84.33 72.35 15 11 10 4164.1 81.86 193.D5

110.00 3 0 lS 1888.57 -27.44 13.94 82.77 111.23 5 37 44 1288.4 -24.31 4.18

110.00 15 0 20 4849.43 27.86 1B4.OS 83.05 69.54 10 1_ 17 5949.4 84.79 176.82

DIFFERENTIAL CatflECTIOR8 NIO-COURS[ 2X[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ ._R57 TRA -.9158 TC3 -.1130 OAU .2181 8GT _48.2 V_R 707.5 803 191.0 ST 310.2 8R 115.4 SS 610.9

RDE -.ODR1 RRA -.5544 RC5 -.5124 FAU .10011 RRT .5470 RRF .8_89 RTF .6241 CRT -.Otis CRD .3069 CDT -.ROOD

FOE 1.7088 FRA-S.OI_4 FCS-2.£OSS BOP _DDO SOB 057.4 P_5 .1584 R13 .8375 LSA 665.4 NSA 153.5 88A £_.0

DOE .293D BRA .6999 BC5 .5248 FOP -839 SO1 845.0 80_ 482.7 THA 49.77 EL1 316.3 EL2 115.5 ALF 179.58

LAUNCH DATE OCT D 1970 FLIGHT TIN[ 84.00 ARRIVAL DATE DEC 8D 1970

138.96 ECC .887D7 IN(: 8.8879 Vl 29.798

352.20 RCA 107.50 APO 170.03 V8 35.858
204.§0 ZAC 68.64 ETC _57.44 CLP -74.99

HELIOCENTRIC CONIC DISTANCE 240.055

RL 149.59 LAL .00 L_t, 1£.33 VL 28.850 GAL -12.44 AZL 87.17 HCA 113.72 SNA

RP 107.4D LAP E.S9 LOP 138,08 VP 59.917 GAP -1.44 AZP 01.14 TAL 230.48 TAP

RC 74.9t_ GL 13.0| GP -31.41ZAL 187.78 ZAP 7?.23 [T8 4.41ZA[ 140.28 [TO
PLAHETOCENTRIC CONIC

C3 37.4D4 VHI. 9.1_5 DLA .39 RAL 212._4 MAD 03(MI.S VI[L 12.604 PTH 2.29 V14p 4.344 DPA -45.97 RAP 215.63 ECC 1.6171

LNCH AZNTH iNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM(
90.00 O 82 45 2507.29 -25.58 52_73 85.15 100.49 1 12 32

90.00 12 59 2 4994.B0 L_.l_ 219.38 94.70 72.55 14 2 19

100.00 1 84 21 2524.07 -24.59 32.iN! 84.74 107.58 2 29 40
100.00 14 0 7 4738.23 23.90 199.71 04.58 71.49 15 19 3

110.00 3 3 12 1908.00 -27._4 15.51 93.45 110.55 S 38 0

110.00 lS 7 48 4813.49 27._2 192.50 03.00 98.48 16 23 10
DIFFERENTIAL C(_M[CTIOR8 RID-COURSE EXECUTION ACCURACY

TD( .34P.4 TRA -.iHISE TC3 -.1933 OAU .2904 8GT 737.4 _ 740.5 $03 SO1.6

I_ -.0838 RIIA -.8381RC3 -.$41_ FAU .10_T3 RRT ._95 RRIr .IM70 RTF .7067

FOE 1.8013 FRA-l.0100 FC3-2.3710 BIk• 24_0 SCAB 1044.0 R25 .1_20 R13 .8616

IK)( .3441MA .7430 BC5 .8797 FOP -D91 SO1 943.1 802 449.8 THA 45.18

PO COT TIM INJ 2 LAT INJ 8 LONG

1787.3 -Z0.87 44.95

4318.8 20.07 _11.D8

lS14.1 -21.98 _S.15

4135.3 21.15 192.00

1306.0 -24.D8 7.47

30ES.S E4.05 174.57

ORBIT D[TERNINATION ACCURACY

ST 370.8 _ 101.S S8 _48.4

CRT .2031 CR8 .1595 COT -.9541

LSA 752.8 NSA 151.1DSA _1.7

EL1 571.3 EL2 99.8 ALF 3.43

2016



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT • 1470

NELIOCENTRIC CONIC

RL 149.Sl LAL .00

RP 10T.48 LAP 2.71

RC 77.1841 TeL 14.011

PLAM[TOCENTR i C C4441C

C• •?.lOS _ 1.091

iNCH AZNTH LMCH TINE

9O.OO OtOlO

• O.l II 48 ID

II.00 I SO •I

I00.I 14 I IS
110.00 • 0 !13

110.00 11 Ill 19

FLIGHT TIN( M.O0 ARRIVAL DATE DEC 31 1970

DISTANCE IS•.lll

LOL 1l.•• VL El.Ill GAL -II.II IZL II.N HCA 111.97 SIAA 138.81 ECC .El•l• INC 3.0498 Vl 19.?If

LOP lll.•• VP •I.001 lAP -.90 AZP Dl.•l TAL 131.II TAP lll.ll ICA I01.41 APO llD.ll Vl ••.Ill

GP -•l.ll ZAL ISl.II lAP 11.94 ETI 1.70 IAE 144.14 ET[ Ill.IS tIC •T.DI ETC Ill.IT CLP -80.41

DLA 1.47 RAIL. Zl•.Sl PAD DIED.4 VI[L II.SI9 PTH l.ID VHP 4.304 DPA -44.•£ RAP E1£.43 EC( 1.11N

b-i TIN( INJ I.AT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO C•T TIN INJ E LAT |NJ R i.OMG
141E.RO -E•.I• $4.44 85.91 lOS.T• 1 D •Z 14|2.8 -EI.44 AI.IR

4NI.ll E2.01 217.•S 84.93 71.71 I• II I •415.9 It.DE 109.72

I148.•3 -ll.Oll 34.19 15.II I01.12 2 46 19 1548.I -S'I.53 113.TI

• 70l.Tt L_.2I 127.77 84.41 70.19 15 27 21 •lOl.I 113.40 190.15
ID•M.?2 -S'8.4• 14.7l 84.26 I01).84 • 42 19 14£9.7 -£5.4• 0.83

4497.01 S'R.II 180.54 13.09 IT.ll II 319 I• MII.O 24.21 111.90
• 1FF(18JIT 1N. COtlI(CTIN

TOE .4070 TIUt -.Tilt T¢• -.2795 BAU .3177

191 .OOll NRA -.$900 RCI -.S714 FAU .10391

FOE ll.9TlrO FIIA -.4911 llrCl-•.4141 BliP I774

ROE .4070 IRA .Tl•O K• .1401 FSP -911

LAUNCH DATE OCT R 191'0

HELIOCENTRIC COMIC

NL 140.Sl L1tL .00

lip t07.48 LAP 2.81

I_ 70.SDQ GL 19.11
Pt._TOC•NTIIIC CONIC

C3 14.74• _ •.0111

AZlITH LNCN TIN(

90.00 O 14 II

113.00 II Sl •

•DO.DO I 41 44

100.00 14 II 21

110.00 • 17 38

110.00 II 84 1

N|O-COUIIE[]ECUT|ON ACCURACY NIT D[T[IWDINATION ACCURACy

8GT 84S.2 8GM 718.1 844 108.2 ST 432.D M •S.8 S• 145.7

RRT .IIIQRIIF .1149 RTF .7471 CRT .4754 ¢315 -.1819 CIT -.8448

SCM 1|42.l _ .1887 RID .87RM LSA ?84.7 148A 148.• _ El.4

8GI 1051.D _ 444J.2 THA 41.0• ELI 4•5.4 ELJ 8•.8 ALF •.14

FLIGHT Till it.Do NmlVAL DATE JAN Z 1971

DIITANCE£S9.537

LOt. 12.•• VL 88!8.58811GAL. -12.18 AZL 14.74 HCA IIID.21 IM4A

I.GP 1111.•8 VP _J.887 GAP -.50 AZP 21.&4 TAL 217.71 TAP

G•P -••.•• ZAL 115.99 ZAP 84.48 ET8 358.88 ZAE 142.S0 ETE

138.61 ECC .22472 INC •.1141 Vl 19.T•l

457.93 RCA 107.44 APO 188.16 V2 •l.lSl

242.31 tIC 15.ll ETC lSl.II CLP -IS.T•

DLA •.41 PAL 214.11 PAD 6_14.4 bIEL 1E.574 PTH •.20 VHP 4.L_94 DPA -41.62 RAP S'09.34 ECC 1.9047

L-! TIN( |NJ I_T INJ _ INJ liT _ INJ _I_ITH INJ TIN( PO C•T TIN INJ 2 LAT INJ £ LONG

8431).74 -,,•4.14 5M.Lr/' 38.1_1 104.97 1 4 SO |13R.7 -sin.O• 48.34
4R14.OO 21.S• 41!;.117 115.20 70.88 14 MO p9 4334.1 10.54 107.711

lll_J.?• -IS.S7 14.111 38.41 I01.04 2 11 0 1S7•.7 -13.12 113.18
4G71.•3 21.l!i ll!i.?8 14.73 88.84 IS 14 II 4075.3 II.ID liMA.12

ll_Jl.Ol -88.•4 II.•0 ll.ll 109.04 I 30 7 1412.1 -L_.O? I0.19

4488.77 1t.81 170.74 I_.10 88.79 II II 111 119g.l 11.49 171.113

liT DETIIMINATION ACCURACY
IT S0£.2 IR N.7 85 1_9.1

CRT .7110 CII• -.4941 CIT -.DIDO

I..SA 84•.9 148A 1•S.0 98A 113.1
irL1 501.0 ELE •9.4 ALF 9.14

D tF;lJlllff 111. CalJlICTIOII

?DE .4188 _ -.?llll TCI *.IYOt ILAU .34t_

I101 .01tll II1 -.1111 _ -.1111 FAU .104/0

FIDE 1.0519 IrRA -.881!I FC_-•.4414 Blip 11114

• 4904 BRA .lille KS .?041 FDP -844

NID-COUlI_ llnrcIJTION ACCURACY

16T INJ7.$ _ 710.8 841 110.0

NIT .T174 _ .1714 RTF ,8101

I48 IP.4•.D _ .t?li!i 1113 .8918

141 1188.11 II_ 441.e THA 17.11

LAUNCH •ATE OCT li ISTO FLIGHT TIN( 90.00 ARRIVAL DATE JAN 4 S•Yl

t4[LIOCENTRI C COOlC

RL 14•. S9 LAb .DO

RP 107.40 LAP t.Dl

RC 81.1141 K 16.44

PLAN(TOCENTEIC CONIC

C3 39.4E4 VI4L 9.03S

LNCH AZNTH LNCH TIN(
90.00 0 L'Q 4

90.00 I• • 47

IOO.OO t 4• •

|O0.OO 14 18 31

110.00 R Ikl 114

110.00 IS IIl

DIFFERENTIAL CGNN[CTICN1

TO( .5991 TEA -.8814

RDE .ODD• lIRA -.301,1

Ir•E 1.9479 FRA -.90_l

IM)[ • IIIII lIRA .I7141

DISTANCE liD.DE•

LOL 12.•3 VL El.SiS GAL -12.OS AZL 81.50 HCA 121.41 MIA

LOP 11S.84 VP 38.DDS GAP .1l AlP 91.11 TAL E•7.tO TAP

GP -IS.12 ZAL 1114.88 ZAP 90.81 ET• $55.97 ZAE 140.44 (TE

Ill.IT ECC .EEIIS INC 5.5040 Vl 19.7•£

•iS RCA 107.40 APO 14R.24 Vl IS.El•

247.10 /lC Q4.10 [TC lSl.O7 CLP -90.99

DLA l.•l RAL 215.08 RAD 6588.• VEL 12.tl2 PTH 2.E1 VHP 4.313 DPA -44.90 RAP 201.4l [¢C 1.1904

L-I TIN( |NJ LAT |NJ LONG INJ IT A_ |NJ AZMTH iNJ TIN( PO (1¥ TIM |NJ E LAT |NJ 2 _G

1488.17 -84.81 5R.ll $7.02 104.10 | 1 15 1919.6 -E£.•• liO.E4

4900.97 EO.I? II•.13 ll.$l 70.10 14 lid 17 4•00.9 IT.iT S'OI.IS

|lOS.O• -19.07 311.IID 87.46 105.17 E 19 41 1401.I -23.75 lID.SO

4841.88 21.?9 19•.7• 84.09 99.01 IS 4t SI 404•.1 19.74 188.21

1971.01 -11.46 19.97 14.11 100.10 I 27 50 llTO.O -El.S9 11.•7

4441.42 25.01 I?I.DO 11.14 DS.lS II 47 D 1041.4 21.59 119.41

NID-COUItSEEXECuTI(:N ACCURACY CItBIT DETDU41NATION ACCURACY

TC• -.4•40 BAU .1773 8GT 10J4J.1 m 801.1 843 309.4 •Y SOO.T M 111.• •8 703.5

RC• -._eOS FAU .10917 RRT .7701RNF .8888 RTF .8401 CRT .DDOQ CR8 -.•99T CST -.94415
FC1--2.4R81 BDP 3442 SGil 1_J_.51_3 .IO•• El• .9042 LSA 907.• NDA 141.5 SIA S'0.4

BC• .774R FlIP -_2 SG11L_O.I _ •37.1 THA •3.91 ELI 908.6 EL•' 56.1ALF 0.48

LAUNCH DATE OCT • 1970 FLIGHT TIN( 9_,00 ARRIVAL DATE JAN • 1971

DIITAN¢[ 272.274

LOt. I£.43 VL 18.584 GAL -$1.91 AZL 88.24 HC.A 111.69 IM4A 138.09 ECC .22184 INC 3.70S'4 Vl 113.79S'

LOP 110.00 VP M.R_8 GAP .59 AZP 9_.25 TAL 211.5• TAP 5.21 RCA 107.44 APO 188.7S' VS' •S.S'S•

frP -38.11 ZAL 1S1.67 ZAP 94.07 ETI $52.88 ZAE 158.17 ETE 84E.49 ZAC 62._8 ETC E55.95 CLP -94.05

DLA 4.47 R_L 11t.I1 IUO I188.4 Vl[L |2.||1 PTH 2.27 VHP 4.319 DPA -47.113 RAP EO•.G9

L-I TIN( INJ I.AT lNJ _ INJ RT ASC INJ AZNTH INJ TIN( leo CST TIN INJ E LAT

8499.88 -£S.11 D0.14 DI.OI 101.13 O S7 El 10119.9 -23.2S

4841.17 19.74 110.90 84.10 88.20 14 41 25 41'95.9 16.75

I••0.71 -II.19 40.25 38.07 II)4.10 2 ID II 1630.7 -84.5?

4410.84 10.88 111.51 lS.SJ 88.19 IS SI 84 4010.I 17.91"

I.OG -•O.OO 21.113 IT,S? 107.22 5 25 35 1401.I -•'7.IS

4411.17 84.12 115.00 84.0? IS.lO lD SI 51 3011.1' 113.91

14EL iOa[NTIII C CONIC

RL 149.99 LAL .00

RP 107.48 LAP •.0_

IIC 83.84;1 GL 17.7_

PLANtrTOCENTRI C CONIC

C3 14.159 _ R.OI•

LNCH AZNTH iNCH TIN|

sm.oO 0 14 41

ira.DO 14 lid 19

1o0.00 I 391) R

1DO.00 14 39 3,4

IIO.OO S' • s' II

fIG.DO 15 41 0

DIFFEI_NTIAL _TION8

• M74 T_A -.871_ TC• -.IS'/1 BAU .404_

I_( .1011 BA -.2911 RC• -.1141 FA_J .l_lkM

FOE 1.9918 FRA *.9_41 FC$-£._810 BDP 59111

liD( .•SSt BIIA .9144 BC3 .8449 FlIP -945

NIO-CCIMI[ EI_CUTICIi ACCURACY

8GT 1••l.4 _ 819.• 8G• _94.4

RRT .?R$I RIU r .8991 RTF .91_S

14110.1' RI_ .11119 Rl1 .9110
SGI 1415.0 SG2 443.D THA 30.87

[CC l.SJSl

INJ S"

SS'.3S'

203.50

3£.15

lll.ll

13.•I

liT.19

ORBIT D[T[RNINATIGN ACCURACY

ST 881.0 DR 12t.7 8l 710.3

CRT .9307 CRD -.9•0£ CIT -.8845
L•A •?D.O 14_A 140.0 99A 19.7

EL1 DTS.9 EL2 43.4 ALF 10.3_

2011'



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE OCT 6 1970

HELIOCENTR IC CONIC

RL 149.59 LAL .DO

RP 107.49 LAP 3.10

RC 86.111 GL 19.14

PLANETOCENTR I C CONIC

C3 35.959 VHL 5.999

LMCH AZMTH LNCH TIN(
90.00 0 11 2

90.00 13 32 57

100.00 1 35 2

100.00 14 51 58

110.00 2 49 21
110.00 15 53 48

FLIGHT TIN( 94.00 ARRIVAL DATE JAN 8 1971

DISTANCE 278.594

LOL 19.33 VL 28.485 GAL -11.77 AZL 85.96 HCA 129.93 SNA

LOP 141.33 VP 38.907 GAP 1.05 AZP 92.80 TAL 235.89 TAP

GP -57.47 ZAL 152.53 ZAP 98.84 ET8 $49.g0 ZAE 135.82 ETE

137.77 ECC .22048 INC 4.0435 Vl 99.792

5.92 RCA 107.39 APO 168.14 VZ 55.254

288,49 ZAC 61.27 (TC 255.96 CLP-lO0.91

DLA 5.82 RAL 216.98 RAD 1594.4 VI[L lZ.543 PTH Z.Z7 VHp

L-I TIM( INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIN(

t534.$1 -ZS.82 82.78 00.$8 10Z.04 0 53 16

41R8.81 10.85 Z08.54 88.75 68.45 14 53 95

22tS.$9 -27.11 42.54 90.08 108.11 2 12 45

4574.77 ZO.O5 199.58 88.2S 67.SS 18 7 5S

2030.77 -30.$8 23.85 99.03 108.12 3 23 12

4S80.15 23.S0 173.01 84.88 64.25 17 6 49

DIFFERENTIAL CORRECTIONS

TD£ .7489 TRA -.9£10 TC3 -.8501C_BAU .4894

ROE .1819 RRA -.2881RCS -.6424 _U .09587

FDE 1.9930 FRA -.7999 FCS-I._K)34 _ 4980
Bo[ .TSSS emA .9579 9cs .914o PqP -918

LAUNCH DATE OCT 9 1970

MID-COURSE EXECUTION &CCURACT

SGT 1378.8 8GR 820.5 8GS
RRT .8089 RRF .8089 RTF

SGB 1102.8 R23 .Z018 RIS

SG1 1545.8 S_2 450.2 THA

FLIGHT TIME 96,00

D|STANCE 284.880

299.1

.8779

.9176

28.12

4.450 DPA -47.58 RAP 201.17 (CC 1.5918

PO CST TIN INJ 2 LAT INJ Z LONG
1934.3 -23.91 54.64

4229.9 15.74 _01.23

1443.4 -25.05 54.35

$974.8 16.80 182.06

1430.6 -29.DS 15.56
3780.1 19.84 165.78

CRBIT DETERMINATION ACCURACY

ST 759.0 8R 148.9 SS 730.7

CRT .9755 CR9 -.9051C$T -.9706

LSA 1055.4 NSA 184.5 86A 18.9

EL1 772.9 EL2 52.2 ALF 10.85

HELIOCENTRIC CONIC

RL 149.59 LAL .00

RP 107.S0 LAP 5.17

RC 88.37t GL 20.98

PLAN(TOCLrNTR I C CON|C
C3 35.845 Vt*L 5.947

LNCH AZNTH LNCH TIN(

IO.O0 0 5 57

90.00 1S 49 51

100.00 1 30 34

100.00 15 4 59

110.00 2 49 17

110.00 18 I 41

ARRIVAL DATE JAN 10 1971

Vl Z9.792

VE 35.251
CLP-105.54

DZFFERENTIAL COIIR[CTIOI_

TO( .8511 TRA -.tl42 TC3 -.7378 8AU .4888

R�( .1143 RRA -.2328 RC3 -.M21 FAU .09040

FD( 1.977£ FRA -.9892 FC5-2.1884 BSP 4746

BOE .6669 MA .9919 BC5 .9779 FSP -879

L0L 12.55 VL 28.442 GAL -11.82 AZL 85.65 HCA 155.17 _M4A 157.42 ECC .21916 INC 4.5525
LOP 145.58 VP 38.778 GAP 1.49 AZP 92.98 T/U. 235.12 TAP 8.28 RCA 107.50 APO 167.53

GP -58.89 ZAL 150.64 ZAP 101.07 ET8 348.73 ZAE 153.41 ET( 254.97 ZAC 59.85 ETC 254.88

DLA 6.88 RAL 219.08 RAD 6594.4 VI[L 12.558 PTH 2.27 VHP 4.528 DPA -48.07 RAP 198.84

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

2572.78 -28.34 65.48 91.94 100.78 0 49 49 1979.8 -24.5_ 57.25

4788.58 17.81 2011.05 87.57 67.62 15 8 59 4198.6 14.62 198.62

L_99.M -27.64 45.12 91.67 101.85 2 8 55 1699.8 -25.75 36.84
4558,71 19.05 188.94 87.03 88.50 16 20 52 3936.7 15.69 179.78

2042.95 -51.14 26.17 !10.71 104.87 3 20 40 1482.8 -28.79 17.76

4546.47 22.29 170.92 85.40 85.39 17 16 7 3746.5 18.54 183.80

ORBIT DETERMINATION ACCUI_ACY

9T 991.5 SIR 179.6 68 744.6

CRT .9919 CR6 -.9502 CST -.9738

LSA 1143.9 NSA 152.2 SSA 17.8

EL1 878.2 EL2 Zl.S ALF 11.25

ECC 1.5899

INJ 2 LONG

MID-COURSE EXECUTION ACCURACY

_k;T 1518.9 $6_ 816.2 803 284.6

RRT .8192 ItRF .9130 RTF .8884

S¢_ 1724.5 R25 .2155 fl15 .9209

901 1671.0 802 425.5 THA 25.54

LAUNCH DATE OCT I 197D FLIGHT TIME 96.00 ARRIVAL DATE JAN lZ 1971

HELIOCENTRIC CONIC

RL 149.59 LAL .DO

RP 107.51 LAP 5.24

RC J0.841GL 2R.57

PLAN[TOCENTRIC CONIC

C3 35.847 VHL 5.987

LNCH AZMTH LNCH TIN(

90.00 O 0 14

90.00 14 2 16

100.00 I 25 33

100.00 15 19 40

110.00 2 42 51
110.00 t9 _9 50

DIFFERENTIAL CORRECTIONS

• 9959 TRA-l.0054 TCS -.8210 BAU .4994

RD( .1915 RRA -.L_4O RC3 -.6420 FAU .08577

FOE 1.9405 FRA -.5798 FC$-2.0715 88P 5257

BO( .9847 BRA 1.0259 6C5 1.0450 FSP -965

DISTANCE 291.134

LOL 12.55 VL 28.595 GAL -11.46 AZL 65.30 HCA 156.41 6NA 157.04 ECC .21789 INC 4.9941 Vl 29.792

LOP 146.95 VP 58.735 GAP 1.90 AZP 95.40 TAL 234.27 TAP 10.68 flea 107.18 APO 196.90 V2 35.247

GP -40.00 ZAL 149.19 ZAP 105.14 ETS 343.46 ZAE 150.96 ETE 251.97 ZAC 58.39 ETC 254.50 CLP-109.94

DLA 9.22 RAL 219.50 RAD 6588.4 V[L 12.559 PTH 2.27 VHP 4.955 DPA -48.71 RAP 196.67 ECC 1.5899

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

t611.29 -28.81 94.56 95.79 99.52 O 45 50 Z019.3 -25.50 60.24

4748.09 16.86 203.57 88.59 66.77 15 21 25 4145.1 15.59 194.24
2541.10 -28.19 48.04 95.58 100.59 2 4 54 1741.1 -29.46 59.66

4495.49 17.89 184.45 98.02 85.65 16 54 55 3895.5 14.46 177.55

2099.19 -$1.75 28.88 92.94 105.40 5 17 51 1499.2 -29.58 20.29
4510.20 21.17 168.71 94.53 62.51 17 50 41 5710.2 17.32 191.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1663.9 8GR 614.5 865 272.0 ST 969.7 8R 195.8 SS 750.0
RRT .8248 RRF .9191 flTF .8972 CRT .9990 CR8 -.9725 CST -.9788

SC_ 1852.5 2L_, .L_42 R15 .9247 LSA 1234.3 MSA 128.8 68A 16.9

9G1 1805.1 802 425.0 THA 23.56 EL1 988.7 EL2 16.9 ALF 11.26

LAUNCH DATE OCT 9 1970 FLIGHT TIN( 100.00 ARRIVAL DATE JkN 14 1971

H£LIOCENTRIC CONIC

RL 149.59-_LAL .00

RP 107.55 LAP S.E9

RC 92.917 GL 2.4.25

PLANI[TOCENTR 1C CONIC
C3 SQ. O05 VHL 9.000

LNCH AZMTH LNCH TIME
O0.00 25 49 45

90.00 14 19 M

IO0.0O 1 19 48

1DO.D0 15 34 12

110.O0 2 59 _1

110.00 19 53 55

DIFFERENTIAL C(:IIR(CTIa49

TO( 1.0158 "IrRA-I.OIHI5 TC5 -.9970 BAU .5285

RDE .2211 RIA -.1484 RC5 -.6551 FAU .0711£

FOE 1.9050 FRA -.4919 FC5-1.1_17 B6P 5862

BOE 1.1178 BRA 1.0529 BCS 1.0979 FSP -822

DISTANCE 297.$58

LOL 12.55 VL 28.345 GAL -11.29 AZL 84.92 HCA 159.84 SNA 158.64 ECC .21668 INC 5.0830 Vl 29.792

LOP 152.08 VII 38.694 GAP 2.51 AZP 93.88 TAL 255.31 TAP 13.01 2CA 107.03 APO 189.24 V2 35.243

GP -41.45 ZAL 147.55 ZAP 107.83 ET8 340.0? ZA[ 128.47 ETE 229.59 ZAC 56.85 ETC 254.12 CLP-114.10

DLA 9.73 2AL 2_D.|5 I_ 1694.4 VI[L 12.545 PTH 2.27 VHP 4.804 DPA -49.53 RAP 194.58 ECC 1.5926

L*I TIN( INJ I.AT INJ LONG |NJ RT ASC INJ AZI4TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG
L'_.22 -27._ 72.13 95.92 97.40 24 34 9 20t_.2 -26.02 93.72

4897.57 15.56 Lq)0.48 99.84 65.91 15 37"56 4097.4 11.98 193.45

t318.45 °28.72 51.48 95,70 98.87 1 59 55 1788.4 -27.22 43.00
4480.$9 18.61 181.72 99.25 M.78 16 50 _ 3850.4 13.07 174.71

2140.80 -52.38 51.91 94.94 101.67 5 14 55 1540.8 -30.42 25.24

4270.79 19.91 194.34 67,49 61.1_ 17 44 44 3070.8 15.99 159.44

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1907.S I_ 808.2 !_5 257.0 ST 1089.5 SR 217.9 SS 758.1

RRT ._5 _ ._58 RTF .9055 CRT .9958 CRS -.9665 CST -.9792
SGe 1978.7 RL_ .2594 R15 .9268 LSA 1358.6 NSA 126.4 SSA 15.6

SG1 1952.9 SG2 4_5.9 THA 21.29 EL1 1110.7 EL2 19.6 ALF 11.27
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970 )

LAUNCH DATE OCT G 1970 FL|GHT TIME 102.00 ARRIVAL DATE JAN 14 1971

_(LIOCENTRIC CONIC DISTANCE 303.553

RL 149.58 LAL .00 L04. 1E.$3 VL Ze.29E GAL -11.12 AZL 04.49 NCA 142.87 SI4A 154.ZE ECC .Z1547 IN(: 5.5E48 Vl zg.79E

IF 107.$4 LAP 3.33 LOP 155.33 VP $8.131 GAP E.II AZP 94.41 TAL £3E.$9 TAP 19.27 RCA 104.87 APO 115.57 V2 55.259

lC 95.197 GL t9.31 GP -dA.04 ZAL 145.29 ZAP 110.11 ETR $$l.50 ZAE 125.93 (TE E£7.19 ZAC 5S.ll ETC 25$.71 CLP-118.09

PLAIAETOCENTRIC CONIC

C9 $4.$79 VIAL 9.031DLA 11.41RAL tEE.S4 RAO Islr_.4 VlEL 1t.500 PTH 2.28 VNP 4.992 DPA -50.58 RAP 192.51ECC 1.5987

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT INJ L(_G INJ RT ARC INJ AZNTH INJ TIME PO (ST TIN INJ 2 LAT INJ E LONG

90.00 23 41 55 ZTt4.39 -27.81 ?0.33 M.40 95.54 24 27 19 21E4.4 -26.75 S7.9E

90.00 14 3R E1 4M4.38 13.86 197.31 91.39 99.09 15 $0 45 4044.4 10.38 190.55

100.00 1 12 57 P_1_43.49 -99._ 59.49 94.23 90.01 1 53 40 1843.5 -E7.99 46.R0

100.00 15 54 54 4400.$E 15.14 170.75 90.70 03.01 17 8 17 5400.5 11.51 171.84

110.00 t 34 13 2199.17 -32.07 39.50 97.01 99.59 3 10 4Z 1589.2 -$1.29 26.74

110.00 19 30 9 4L_7.eO 11.49 103.79 IMI.J3 60.72 18 0 37 5427.R 14.45 157.01

DIFFERENTIAL CCRIESCTIN MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TDI[ 1.843R TRA-I.0e30 TC3 -.9373 8AU .5320 SGT 1940.0 _ ?07.3 !_3 E39.7 3T 1_3.$ M E43.7 63 770.1

RD_ .E346 RRA -.1243 •C3 -.R130 FAU .0730t lINT .O_IklRRF .I_IHI •TF .9049 CRT .9924 CR$ -.11047 C$T -.R612

FDE 1.8748 FRA -.3744 FC3-1.737• BRP SIHi7 SCAm2101.1 _ .2313 •13 .9272 LSA 1460.0 143A 127.1 RRA 14.D

liD( 1.2714 liRA 1.0702 K3 1.13417 Flip -748 301 203•.3 _ 421.? THA 19.27 ELI 1247.0 EL2 E9.7 ALF 11.26

LAUNCH DATE OCT R 1970 FLIGHT TIME 104.00 ARRIVAL DATE JAN 16 1971

HELIO(ENTRIC CONIC DISTANCE 309.719

RL 149.5R LAL .00 LOL IE.33 VI. ZR.L_? GAL -10.94 AZL 03.94 HCA 140.10 SI4A 135.79 ECC .2|433 INC 9.0378 vl 29.792

RP 107.39 LAP 3.54 LOP 1SR.$9 V1P _MI.IOS GAP 3.06 AZP S)S.O_ TAL 231.37 TAP 17.47 RCA 1041.68 APO 164.9R v2 35.232
RC 97.461 GL 88.13 GP -44.97 ZAL 142.99 ZAF 111.94 ETS $32.B0 ZA[ 123.31 ETE _5.29 ZAC 53.29 ETC 253.24 CLP-121.82

PLAN(T(XENTRIC CONIC

C$ $7.049 VHL R.OI7 DLA 13.30 RAL _3.80 •/d) 03041.4 V[L 12.$88 pTH E.28 VHp $.219 DPA -51.90 RAP 190.34 ECC 1.R097

LNC_I AZMTN LNCH TIME L-I TIME INJ LAT INJ _ |NJ RT ARC INJ AZ•TH INJ TIME PO CST TIN INJ 2 LAT INJ £ LONG

90.00 23 38 97 2793.Lr5 -28.17 81.33 101.32 03.00 E4 19 0 2193.2 -27.44 72.74

90.00 13 2 4 4384.01 1E.12 195.79 35.32 04.21 10 18 29 3984.6 8.59 164.93

100.00 1 4 40 2504.90 -211.03 00.28 101.22 94.13 1 40 ti; 1908.$ -E8.73 $1.$9

100.00 19 II _0 4344.1J 13.44 173.48 U.88 03.03 17 20 52 3746.9 R.12 1M.RI

110.00 2 811 _ 2t40.11 -33.33 39.•1 100.77 97.08 3 5 30 1640.1 -32.19 30.93

110.00 17 9 • 4179._ 10.88 161.03 J0.72 39.8E 18 18 46 3579.9 12.74 154.36

DIFFERENTIAL C_mlI_CTiONO NID-COURIME EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TlX 1.400e TRA-I.011SO TC5-1.0100 •AU .3809 3GT L_l_.4 _ 774.0 803 222.$ ST 1304.3 _R 2RR.E 36 771.4

RID( .2807 RRA -.0834 •C3 -.3940 FAU .881_)0 RRT .8101R•F .9_!t_ RTF .9115 CRT .9885 CRS -.9980 CST -.9833

FDE 1.8141FNA -.L_SO FC3-1.3430 •IMP 0512 _ _1.E•_ .L_20 RI3 .9294 LSA 1384.7 NSA 125.4 $SA 12.7

BDE 1.4373 IRA 1.0090 •C3 1.1729 FliP -724 $GI 21110.3 SG2 483.? ?HA 17.$4 EL1 108R.4 ELI 39.$ ALF 10.95

LAUNCH DATE OCT 6 1970 FLXGHT TIME 100.00 ARRIVAL DkTE JAN 20 1971

HELIOCENTRIC CONIC DISTANCE 315.857

RL 149.$6 LAL .00 LOt. 12.33 VL 28.180 GAL -10.75 AZL 83.30 NCA 149.53 SNA 135.34 ECC .21322 INC 9.6445 Vl 29.79£

RP 107.50 LAP 3.$6 LOP 1_1.83 VP 30.550 GAP 3.41 AZP 35.72 TAL 230.29 TAP 1R._2 RCA 100.46 Also 144.20 V2 35.2E6

RC 99.76T GL $1.E4 GP -47.00 ZAL 140.40 ZAP 113.29 (T$ 3E8.84 ZA( 1E0.57 ETE 223.02 ZAC $1.19 (TC 252.97 CLP-IE$.44

PLANETOCENTRI¢ CONIC

C3 36.169 VHL 6.177 DLA 15.45 RAL 225.07 RAO 6568.5 V(L 1_.D30 PTH 2.29 VHP 5.495 DPA -53.4Z RAP 187.91ECC 1.1278

LNCN AZMTN LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIME P() CST TIN INJ 2 LAT INJ E LONG

90.00 _3 20 37 _RTR.17 -ER.At 87.39 104.70 90.02 24 8 35 Z270.2 -28.01 78.74

90.00 15 2O 44 4$1R.R5 10.07 109.84 95.77 63.40 10 44 1 3916.7 6.dE 1RA.0R

100.00 0 54 =_P 2590.35 -29.07 66.07 104.75 91.09 I 37 2R 1986.6 -29.40 57.30

100.00 IR 41 37 4201.51 11.40 171.05 05.04 02.E0 17 52 58 $681.$ 7.65 1R5.11

110.00 E 81 27 E314.08 -33.98 45.10 104.53 94.00 3 0 1 1714.1 -33.05 54.05

110.00 17 31 1 41E0.73 15.04 150.01 9_.97 58.93 18 39 48 3520.7 10.81 151.46

DIFFERENTIAL CORRECTIONS MID-COURSE (vlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.6072 TRA-l.0931 TC3-1.0415 BAU .6030 SGT L_33.5 SC_ 732.2 003 203.4 ST 1524.5 SR 268.4 $5 777.2

RDE .3100 RRA -.D319 RC3 -.5021FAU .OQO03 RRT .804_RRF .9207 RTF .9147 CRT .9633 CRS -.9991CST -.9831

1.7_23 FRA -._47 FC3-1.3(_3 03P 69E1 $G_ _30.7 RL_ .2752 fl13 .9303 LSA 1730.7 NSA 126.1SSA 11.1

1.6588 MA 1.0955 BC3 1.1835 FSP -0430 SGI _17.4 SC_ 428.9 THA 15.74 EL1 1550.7 EL2 51.6 ALF 10.55

LAUNCH DATE OCT R 1970 FLIGHT TIN( 100.00 ARRIVAL DATE JAN 22 1971

HELICCENTRIC CONIC DISTANCE 321.11tM!

RL 149.5R LAL .00 LOL 12.33 VL _9.121 GAL -IO.SD AZL 8_.1_ HCA 132.53 SI4A 134.88 ECC .21215 IN( 7.$782 Vl _9.79_

RP 107._0 LAP 3.39 LOP 105.07 VP _0.S08 GAP 3.75 AZP 1_.30 TAL 2_9.16 TAP 21.71 RCA 10tl.27 APO 183.50 V2 35.218
RC 1CT.OS3 GL 34.L_D GP -49.49 ZAL 137.40 ZAP 114.11 ET$ 3_4.J0 ZN[ 117.00 ET[ 222.08 ZAC 48.70 ETC 251.96 CLP-126.97

PLANETOCENTRIC CONIC

C$ $9.863 Vt4L R.313 DLA 17.09 RAL _7.77 RAD _3_.5 V_L IE._9 PTH 2.31VHP 5.840 OPA -55.E5 RAP 185.00 ECC 1.6564

LNCN AZNTH LN_H TIME L-I TIME |NJ LAT INJ LONG |NJ RT A$C |NJ AZMTH |NJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

90.00 E$ $ 19 9970.4E -_9.09 94.88 108.82 8_.L_ 23 54 56 2370.4 -28.31 85.20

90.00 1e 0 51 4454.09 7.01 103.27 N.9_ 0£.M 17 14 47 58H.9 $.89 178.$7

100.00 O 41 G 2M2.14 -L_.79 T_.17 tN.•_ 87.33 I 2$ 4e _082.1 -E9.83 U.37

100.00 17 11 54 4_08.40 9.11 107.07 N.tt 01.41 18 21 47 _108.4 S.EE 161.04

110.00 £ 12 23 L"JR_.44 -34.10 31.39 109.04 00.20 _ 32 _ 1788.4 -33.79 42.37

110.00 17 90 40 4000.0? 12.91 134.88 1_,88 38.07 19 4 36 3488.9 8.59 148.24

DIFFERENTIAL C(]IIIECTI_N_ NID-QXImlE [mrcuT|ON ACCURACY ORBIT O[TERN|NATION ACCURACY

TIDE 1.8400 TItA-t.Ol_3 TC3-1.044_ BAU ._8 OGT 2374.01_R _.2 SG3 103.4 ST 1704.1SR $041.1SS 78_.$

RD[ .3_0| •N& .Ol_MI RC3 -.3177FAU .05277 RRT .TO5_RRF .l_HI flTF .0177 CRT .9770 CRS -.IH)02 CRT -.9868

1.701_ FRA -.1170 FC3-1.1433 B•P 7_03 _ £401.3 _ .Lq_7 R13 .931E LSA 1095.0 NSA 1£0.0 SSA 9.5

BDE 1.8795 BRA 1.0919 BC3 1.1079 FSP -001 SG1 E443.3 SR_ 4_4.0 THA 13.89 EL1 1730.1 EL2 64.3 ALF 9.97

2019



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH DATE OCT $ 1970

HEL|OCENTR IC CONIC

RL 149.56 LAL .DO

RP 107.93 LAP 3.39

RC 104.339 GL 37.57

PLAN(TOCENTIt IC CONIC

C3 42.GOS VHL S.52T
LNCH AZMTH LNCH T|14_

gO.O0 22 44 24

90.00 19 40 57

IO0,00 0 23 20

100.00 17 44 $8
110.00 E 0 35

110.00 19 27 5£

FLIGHT TINS 110.00 ARRIVAL DATE JAN 24 197|

DISTANCE 328.050

LOt. 12.33 VL 28,060 GAL -10.35 AZL 81,71 HCA

LOP 168.32 YP $9.457 GAP 4.08 AZP 97.57 TAL

GP -52.41 ZAL 154.12 ZAP 114.$4 (TS 319.98 ZAE

155.77 SMA 154.42 ECC .21113 |NC 8,28RT Vl 29.792

227.98 TAP 23.74 RCA 106.04 APO 162.79 VZ 55.211

114.49 ST( 220.55 ZAC 45.62 ETC 251.01 CLP-132.51

OLA 20.6T RAL 450.18 RND 4SU.6 VEL 1E.SOS PTH Z.35 VHP 6.284 DPA -57.33 RAP 191.29 ECC 1.7011

L-1 TIN[ |NJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ T|M_ PO CST TIN INJ Z LAT |NJ 2 LONG

3108.$7 -27.16 104,£7 113.53 81.66 _3 34 12 2509.7 -28.03 95.71

4556.91 4.54 179.B0 103.09 62.02 17 55 17 3759.9 .79 173.18

280E.3S -29.08 62.04 11S.83 82.75 1 10 2 2202.3 -29.78 73.30

4121.47 6.24 162.61 102.14 60.71 19 57 20 $521.5 Z.Z9 154.25

2494.05 -$3.92 59.51 114,42 85.52 2 42 13 1896.1 -34.17 50.27

$999.53 10.42 150.95 SH).63 57.24 19 54 50 3398.5 6.03 144.61

DIFFERENTIAL CONRECTION8 M|O-COUR41[ EXECUTION ACCURACY URBIT DETERMINATION ACCURACY

TO( R,1598 TRA-l.0744 TC3-1.0254 BAU .4594 SGT 2515.9 _ $85.4 SG5 142.7 ST 1905.0 _Mt 310.7 SS 784.0

RID( .3319 RRA .0992 RC5 -.4415 FAU .04554 RItT .7510 RRF .9095 RTF .9216 CRT .9485 CRS -.9946 CST -.9884

FDE 1.6449 FRA -.0425 FC3 -.9254 64P 7767 _ 2607.0 RJ_ .2955 RI5 .9529 LSA 2077.4 HSA 129.9 SSA 8.0

SO( R.1995 BRA 1.0792 4C5 1.1424 FSP -544 SG1 2569.3 _2 441.8 TMA 11.89 EL1 1924.6 EL2 76.6 ALF 9.00

LAUNCH OAT( OCT 9 1970 FLIGHT TIMI[ 112.00

HELIOCENTRIC CONIC DISTANCE 534.104

RL 149.59 LAL .00 LOL 12.53 VL 27.998 GAL -10.14 kZL 80.54 HCA

RP 107.43 LAP 3.34 LOP 171.55 VP 38.404 GAP 4,59 AZP 96.84 TAL

RC 104.924 GL 41.40 GP -55.87 ZAL 150.50 ZAP 113.91 (TS 514.85 ZAE

PLAN(TOCENTRIC CONIC

C5 44.919 VHt. 6.850 DLA
LNCH AZNTH LNCH TIM( L-1 TINS INJ LAT |NJ L._SG |NJ RT ASC |NJ AZNTH INJ T|NE

90.00 24 15 4 5484.91 -44,81 114.$5 118,79 75.90 23 7 51

90.00 17 34 34 4111,19 ,45 172.64 108.67 41.49 18 44 48

100.00 23 55 49 L_60,19 -27,19 95.38 119.42 77.07 24 45 9

100.00 18 31 34 4012,15 2.57 156.77 107.49 60.21 19 45 24

110.00 1 44 99 2424,27 -54.41 69.34 120.75 79.81 2 28 15

110.00 19 6 80 5915,84 7,45 146.69 104,47 54.54 20 11 59

DIFF[RENTIAb _CTlOk_ MID-COURSE EXECUTION ACCURACY

TOE 2.5800 72A-1.0530 TC5 -.9587 BAU .6445 SGT 2557.2 SGR 427.8 SG5 141.2

• 54Sl RRA .1874 RC5 -.5874 FAU .03805 RRT ._151 RRF .9730 RTF .9265
FDE 1.5805 F2A .0284 FC5 -.7017 SSP 8180 $GB 2750.4 R25 ._010 R15 .9555

BOE 2.5455 BRA 1.0500 BC5 1.0539 FSP -478 $Gl 2482.8 SG2 451.5 THA 9.46

ARRIVAL DATE JAN 28 1971

156.97 S.14A135.94 ECC .21014 [NC 9.4603 Vl 29.792

224.75 TAP 25.73 RCA 105.80 APO 162.09 V2 55.202

t20.98 ETE 218.80 ZAC 42.42 ETC 249.65 CLP-134.24

25.84 RAt. 232.98 RAO 0544.4 VEL 12.972 PTH 2.37 VHP 4,867 DPA -59.61 RAP 176.27 ECC 1.7722
PO CST TIN ZNJ 2 LAT INJ 2 LONG

2684.9 -26.51 108.37

5412.2 -5.36 166.03

2540.2 -28.70 84.90
3412.1 -1.42 150.25

Z024.5 -33.86 60.27

5514.8 5.00 140.43

ORBIT DETERMINATION ACCURACy
ST 2127.5 SR 295.4 SS 784.6

CRT .9517 CRS -.4850 CST -.9903

LSA 2282.4 HSA 152.9 SSA 6.5

EL1 2145.6 EL2 99.4 ALF 7.50

LAUNCH DATE OCT G 1970 FLIGHT TIME 114.00 ARRIVAL DATE JAN 28 1971

HELIOCENTRIC CONIC DISTANCE 340.126
RL 149.54 LAL .OO LOt. 12.53 VL 27.955 GAL -9.91 AZL 78.97 HCA 162.17 SNA 133.47 ECC .20918 INCl1.0288 Vl 29.792

RP 107.44 LAP 3.36 LOP 174.81 VP 34.346 GAP 4.48 AZP 100.51 TAb 225.46 TAP 27.66 RCk 105.55 APO 141.$9 V_ 55.193

RC 109.904 GL 45.74 GP -59.94 ZAL 125.92 ZAP 112.73 ETS 308.90 ZAE t04.97 ET( 216.42 ZAC 58.35 ETC 247.61 CLP-140.50

PLAN(TOCENTRIC CONIC
C3 54.024 VHL 7.550 DLA 27.41 RAL Z54.51 RAD 6569.0 VEL 15.245 PTH 2.42 VHP 7.680 DPA -61.89 RAP 169.24 ECC 1.8891

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 21 10 6 3578.44 -18,59 155.48 125.46 68.25 22 9 44 2976.5 -21.38 128.51

DO.DO 19 4 12 5980.88 -6,72 140.15 117.89 42.45 20 lO 41 3588.9 -10,37 153,38

100.00 23 lO 31 3190.26 -22,72 108.99 125.14 70.03 24 5 42 2590.3 -25.25 101.09

100.00 19 49 E9 59St.31 -2.95 148,00 115.77 60.23 20 50 40 5252.3 -6.79 141,43

110.00 I 21 9 2795.78 -50.11 41.64 t27.90 73.00 2 7 43 2195.8 -32.14 73,02

110.00 19 59 14 5821.54 3,77 141.56 111.65 56.00 20 5g 57 5221.6 -.72 155.55

DIFFERENTIAL COItRECTIDNS MID-COURSE EX£CUT[ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 5.0525 TRA -.95_0 TC3 -.8440 BAU ,6455 $GT 2797.4 SGR 551.9 SG3 119.S 3T 2377.5 SR 253.4 SS 784.4

RD( .2809 RRA .5030 RCS -.2933 FAU .05054 RRT .5577 RRF .7708 RTF .9354 CRT .6975 CRS -.9458 CST -.9920

FDE 1.5180 FRA .0921 FC5 -.4865 BSP 8557 SGB 2851.4 R25 .3022 RIS .8590 LSA 2510.5 _SA 157.0 SSA 5.1

60( 5.0453 BRA .9991 BC5 .8935 FSP -406 SG1 2815.6 SG2 462.7 THA 4.22 ELI 2386.6 EL2 102.5 ALF 5.05

LAUNCH DATE OCT 4 1970 FLIGHT TIM( 114.00 ARRIVAL DATE JAN 30 1971

H_LIOCENTRIC CONIC DISTANCE 344.110

RL 149.54 LAL .00 LOL 12.33 VL 27.871 GAL -9.68 AZL 78.75 NCA 185.34 SHA 152.99 ECC .20825 INC13.2516 Vl 29.T92

RP 107.71 LAP 3.32 LOP 178.05 VP 58.494 GAP 4.94J AZP 102.85 TAL 224.17 TAP 29.52 RCA 105.30 APO 160.68 V2 55.184

RC 111.188 r_. 50.57 GP -44.77 ZAL 120.91 ZAP 110,71 (TS 301.42 ZAE 102.29 ETE 212.58 ZAC 33.45 ETC 244.26 CLP-146.07

PLAN(TOCENTRIC CONIC
CS _.482 VHL 9.154 DLA 51.54 RAL P.40.59 RAD 451H).5 V(L 15.705 PTH 2.50 VHP 8.878 DPA -65.77 RAP 159.24 ECC 2.0941

LNCH AZNTI4 LISCH TIM( L-1 TIM( INJ bAT INJ I._ 1N_ RT AS(; [NJ AZMTH |HJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

79.02 19 55 2 4189.24 -12.41 178.07 128.85 61.09 19 42 50 5588.6 -16.37 171.19
105.98 22 53 49 3479.99 -IE.40 125.88 128,22 41.09 25 11 49 2879.7 -16.36 118.80

74.02 19 53 2 4188.64 -1_.41 170.07 126.93 41.09 19 42 50 3588.6 -16.37 171.19

105.90 L_ 15 48 3479.49 -IE,IO 125,U 126,82 41,09 23 11 48 2879.7 -16.56 118.80
110.00 O 44 7 5030.45 -24.51 97.40 135o04 65.20 1 52 38 2430.6 -27.45 89.83

110.00 21 7 49 5985.49 -1.42 154.47 121,95 55.84 22 8 15 5085.7 -5.89 128.2A

DIFFERENTIAL CORRI[CTiON8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 3.7497 T2A -.9034 TC$ -.4759 SAU .42£5 lk_T 1_t29.S BGR 401.1 $85 98.3 ST 2640.5 SR 120.9 SS 784.5

RD( .0684 RRA .4550 RCS -.1454 FAU .04£82 RRT .1405 I1_ .4241 RTF .9445 CRT .2930 CRS -.3941 CST -.9940

FOE 1.4545 FRA .1442 FC5 -.2974 BSP 8927 S_ 2H6.0 R_ .9950 R15 .9454 LSA 2755.4 HSA 141.8 SSA 3.9

90( 3.7472 6IRA ,9255 8C3 .7005 FSP -558 SGI 2830.6 SG2 474.2 THA 1.56 EL1 2640.7 EL2 115.6 ALF .77

2020



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAIJ_CH DATE OCT I 1970

HtLIOCENTR 1C CONIC

RL 149.58 LAL .00

RP 107.74 LAP 3.28

RC 113.49R f4. SS.70

PLANETOCENTlt I C CONIC

C$ I0.937 V_L 1.5IO

LNCM AZNTH LKN TIRE

97.88 18 _ 19

119.01 21 IS $7

17.8 t 1I E 11

119.01 13 ZS 37

17.11 18 E 18

112.08 23 IS 37

FLIGHT TIN( 118.00 ARRIVAL DATE FEB 1 1971

DISTANCE 3|E.043

LOL 1E.33 VL 27.806 GAL -i.4| AZL 78.34 HCA

LOP 181.28 VP $D.238 GAP S.23 AZP t01.34 TAL

GP -70.31 ZAL 115.83 ZAP 107.81 ITS L_0.41 ZN[

198.48 SRA 139.51 ECC .2D727 IKII.IEOR Vl 29.792

ERE.81 TAP 31.30 RCA 105.05 APO 159.98 V2 35.174

94.EZ ETE 205.15 ZAC 27.47 ETC 258.12 CLP-185.20

DLA 35.34 8AL 849.|4 8_0 ISI8.I VEL 14.59K) PTH 2.64 VHP

L-I TINE 1NJ LAT INJ LONG |NJ RT ARC INJ AZNTH INJ TIN(

4418.09 -11.40 195.06 1,.04 56.32 19 15 57

3503.08 -11.38 118.25 1_.03 58.SZ 24 22 10

4418.09 -11.40 195.0_ 139.M 5@.32 19 15 57

SS8$.N -11.38 110.29 119.03 58.32 24 22 10

4418.09 -11.40 188.01 lX.04 56.32 19 15 ST

• 893.08 -11.38 118.95 1_.08 56.82 24 22 10

DIFFERENTIAL CGDt_CTIOmJ NID-C(_RKEmrCUTION ACCURACY

TO( 4.7134 TRA -.SOft TC8 -.4582 |AU .$554 SGT $016.8 8GR 817.4 $68 78.6

RDE -.1034 lIRA .1582 K8 -.0946 FAU .01534 RRT -.5943 IF -.3486 RTF .9409

FDE 1.4164 iRA .1918 FC8 -.14t_ 68P 8291 _ $079.21U_ -.2748 fl13 -.6555

DO( 4.8015 BRA .8_"JD KS .ISIS FDP -272 SGI $039.5 SC_ 4W.6 THA 172.68

LAUNCH DATE OCT • 1970

10.790 DPA -64.41 RAP 145.•2 ECC 2.4917

PO CST TIN INJ 2 LAT INJ 2 LONG

S•18.1 -15.74 188.5•

2799.1 -15.7• 111.75

$818.1 -15.74 188.5•

2765.1 -15.73 111.75

8018.1 -15.74 189.53

2799.1 o15.78 111.75

ORBIT DETERNINATION ACCURACy

• T 28t9.0 8R 390.9 SS 796.8

CRT -.1425 CRS .9094 CST -.9991

LSA L_HDE.S NSA 140.8 SSA 2.9

EL1 2992.9 EL2 129.5 ALF 172.07

FLIGHT TIME 120.00 ARRIVAL DATE FEB 3 1971

H(LIOCENTRIC CONIC DISTANCE 357.887

RL 149.56 LAL .DO LCL 12.83 VI. 27.741 GAL -9.18 AZL 87.48 HCA 171.56 SNA

RP 107.77 LAP •.23 LOP 184.52 VP 38.181 GAP 5.46 AZP 112.32 TAL 221.38 TAP

• P -TS.IM ZAL 108.I4 ZAP 104.0Z ET$ 170.05 ZAE 89.33 ETE

132.04 EC¢ .20621 IN¢22.5860 Vl 29.782

52.94 RCA 104.61 APO 158.28 V2 $5.164

187,98 ZAC 20.07 ETC _S.4• CLP-175.73R¢ 115.756 GL 80.41

PLANETOCENTRIC CONIC

C3 145.730 q4L 12.072

LNCH AZNTH LNCN TIN(

• 2.40 10 0 15

117.e0 0 29 15

E_.40 19 O 15

117.80 D 29 15

68.40 18 0 1I

117.10 D II II

DIFFtP_NTIAL CCRIt[CTIONS

10( 1.91ql5 TItA ._016

RDE-2.T£98 RRA .771_1

FDE 1.4•26 iRA .2538

80( 1.5•55 MA .80_J

DLA •|.72 RAL 252.27 R_ 85?0.6 V[L IR.342 PTH 2.86 VHP 14.210 DPA -•2.33 RAP 1_.52 EC¢ 5.398d

L-1 TIN( INJ LAT INJ L_4G INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4511.£7 -8.55 207.47 151.78 52.05 19 18 55 _I_I.S -18.21 101.42

3404.30 -6.34 116._ 151.72 52.04 I 21 59 2804.3 -13.19 110.87

4_.27 -8.35 Z07.4T 181.73 52.05 19 16 58 _J_H_.3 -13.21 L_t.4R

3404.30 -6.$4 116._ 151.72 52.04 I 21 59 tROd.S -18.19 110.87

49_1.27 -8.35 207.47 151.73 51.05 19 18 55 3999.3 -1•.21 L_81.42

_404._D -0.34 116._ 151.72 52.84 1 21 59 1_04.8 -15.19 110.9T

MID-COUR_EX_CUTION ACCURACY DR•IT DI[TERNINATION ACCURACY

TC• -.1822 BAU .8748 SGT _859.0 SGR 1376.6 898 t2.2 ST 2816.7 SR 1803.1 8S 984.5

RC3 .0083 FAU .00752 RRT -.IIL_RRF -.8344 RTF .9850 CRT -.6925 CR• .6846 CIT -._69

FC3 -.9447 8SP 9450 SGB 8174.2 RL_ -._13 R18 -.9704 LSA 3216.8 NSA 156.D SIA 1.D

8(S .1929 F_P -211 SG1 $182.8 1_2 513.6 THA 155.54 ELI 8t02.0 EL2 144.$ ALP 155.29

LAUNCN DATE OCT 0 1970 FLIGHT TIN( 122.00 ARRIVAL DATE FEB 5 1971

H[LIOCENT21C C_IC

RL 149.Si LAL .DO

RP 107.00 LAP S.IE

RC lie. DOS GL 02.18

PLAN[TOCENTRI¢ CONIC

C• •10.049 VHL 17._08

LNCN AENTH LN(H TIN(

• 1.68 18 32 0

118.•t 1 • 5_

01.0t 18 •2 9

110.32 1 • 57

01.61 10 •2 0

118.•2 1 • 57

DIFFERENTIAL CGIRR2CTION6

TO( 4.7025 TRA 1.5018

RD[-8.4199 RRA -.2909

1.7552 iRA .4035

B_E 9.6415 MA 1.5_1

DISTANCE 365.526

LOL 12.33 VL Z7.$78 GAL -6.84 AZL 55.96 HCA 174.44 •HA 151.5J (CC .20474 INC84.7199 Vl ED.792

LOP 187.75 VP $0.1E_ GAP 5.68 AZP 1_4.56 TAL 219.•3 TAP _4.E7 RCA 104.6_ APO 156.50 V2 •5.153

£P -7•.64 ZAL IDE.S2 ZAP 99.51 [76 _9.55 ZAE 79.67 ET( 150.$7 ZAC 11.80 ETC £11.I_ CLP 135.64

DLA 59.19 RAL 281.11 RAD 6571.0 V_L _0.766 PTH 3.18 VHP 21.439 DPA -$5.02 RAP 1i4.87 ECC D.1026

L-I TIN( INJ LAT [NJ LONG INJ RT ARC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

4721.91 -3.•S 218,91 11_.87 50.95 19 50 46 4191.9 -9.D4 208.05

3507.•2 -3.61 121.73 1(4.R5 50.95 E 2 24 2907.3 -8.62 115.87

4721.91 -3.65 213.91 114.57 50.95 19 50 48 4121.9 -8.•4 204.05

3507.32 -3.61 121.75 I_.65 50.95 2 2 24 2907.$ -0.62 115.07

4721.91 -3.18 215.91 l_i.S7 50.95 19 SO 46 4121.9 -6.84 201.05

5507.82 -3.61 121.78 IM.Jl 50.95 2 2 24 2907.3 -8.82 115.87

NID-¢OURI_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC5 -.O0_S BAU ._026 SGT 1655.2 _ 2752.7 $93 51.0 ST 1541.8 SR 2789.0 IS 1048.0

RC3 -.0725 FAU-.O0380 RRT -.6327 _ -.9678 RTF .9_18 CRT -.9938 CRS .9949 CST -.9994

FC3 .010_ 8SP 9545 $G_ 3212.0 R_ -.1844 RIS -._869 LSA 3309.7 NSA 158.2 SSA 1.5

BC5 .0750 FSP -1_8 SG1 3169.9 SG2 518.5 THA 120.18 EL1 3159.6 EL2 149.6 ALF 119.30

LAUN(N DATE OCT D 1970 FLIGHT TIME 124.00 ARRIVAL DATE FEB 7 1971

H£LIOCENTRIC C_NIC

RL 149.59 LAL .00

RP IOT.84 LAP 8.0_

RC 1_0.|71 _L 52.4|

PLAN(TOCENTRIC CONIC

CS 997.5TI K •1.501

LNCH AZNTH LNCN TIN(

85.19 21 30 11

94.01 2• _ 44

100.00 0 Sl 1

IOG.OG _ 46 31

110.00 8 20 1

11•.DO tt _J 0

DISTANCE 398.447

LOL 12.88 VL 27.610 GAL -8.87 AZL _.48 HCA 176.63 SI4A 131.09 ECC ._0165 1NC66.5154

LOP 190.99 VP _8.0_5 GAP 5.59 AZP t58.48 TAL 217.87 TAP 34.50 RCA 104.95 APO 157.52

GP -E_0.48 ZAL _.41 ZAP 85.099TS 194.$5 ZN[ 59.79 ETE 11•.82 ZAC 17.87 ETC 261.44

Vl _i.19|

V2 35.141

CLP I80.39

DLA _.04 RAL 271.23 RAD 6578.0 V(L 53.446 PTH 5.50 VHP 39.497 DPA -36.41 RAP 109.59 ECC17.4145

L-1 TIN( INJ LAT |NJ LONG INJ RT ARC INJ AZNTH |NJ TIN( PO CST T_N INJ Z LAT INJ 2 L_NG

4_.79 .19 185.EK) 181.59 E_).N 22 45 18 3769.8 -S.69 179.01

40_.80 .91 158.90 181.5I 60.94 24 _ 46 3422.8 -3.67 152.31

3752.11 -6._ 142.47 185.17 60.70 I 53 SS 3152.1 -10.07 1•5.80

41_1.72 6.61 t43.44 178.01 60.78 25 57 84 5532.7 2.67 154.87

8105.90 -16._D 112.91 181.0_ 58.48 4 14 46 2685.5 -Z0.13 105.99

411_.10 16.61 I_0.58 1_.11 39.6I 28 45 32 5572.1 12.49 153.93

ORBIT DET(RNINATION ACCURACY

ST 380.1 SlE 2527.0 S8 1544.2

CRT .9161 CR• .0994 CST .9021

LSA _I|.S NSA 160.7 IRA 1.0

EL1 2551.0 EL2 151.0 ALF 82.15

DIFFERENTIAL CCm_CTIN

TO(-l.ltlJ _A 1.6111 TC3 -,O_fl |kU t.5571

I_-l•.ll_! RRA-4.1|IO K8 -.1038 F_-.ODIkl

!.4709 iRA .I PC5 .0837 I_P 81_4

BO_I•.I_SI EMA 4.5638 BC8 .1618 FliP -146

NID--COUI_M[ Irx[cuTION ACCURACY

_T 81],8 I _105,7 $63 48.4

RRT .31_14 I -.|iNlO RTF -.4528

SGB L_HI|.9 1_5 -.1048 R13 -._941

SG1 L_24.3 SE_ 518.4 THA 83.44

Z02t



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 6 1970

HELIOCENTRIC COqlC

RL 149.58 LAL .DO

RP 107.87 LAP S.OO

RC 122.551 GL -55.90

PLANETOCENTRIC CONIC

CS 780.984 VHL 27.940

LNCH AZMTH LNCH T114£

12.49 4 31 18

167.51 15 41 SS

12.49 4 31 18

167.51 15 41 33

12.49 4 31 18

167.51 15 41 33

FLIGHT TIRE 126.00 ARRIVAL DATE FEB 9 1971

DISTANCE 378.148

LOL 12.33 VL 27.544 GAL -8.89 AZL 147.91 HCA 183.55 SNA 130.62 ECC .21072 1NC57.9077 Vl 29.792

LOP 194.Z1 VP 38.006 GAP 6.92 AZP 32.14 TAL ZlS.Z6 TAP 41.81 RCA 103.09 APO 158.14 V2 35.130

GP 63.03 ZAL 97.73 ZAP 96.88 [TS 172.20 ZAE 89.50 ET[ 248.13 ZAC 141.18 ETC 286.49 CLP 105.32

DLA -79.03 RAL 265.72 RAD 6572.8 VEL 30.033 PTH 3.45 VHP 56.454 DPA 80.11 RAP 185.52 ECC18.8478

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST TIN ZNJ 2 LAT INJ Z LONG

2445.92 .43 83.16 175.63 169.0Z 5 lZ 4 1845.9 8.28 82.04

6S0,69 .43 282.65 175.64 169.02 15 52 24 50.7 8.29 281.54

2445.92 .43 83.16 175.63 169.02 5 lZ 4 1845.9 8.28 82.04

850.69 .48 282.65 175.64 169.02 15 52 24 50.7 8.29 281.54

2445.92 .43 83.16 175.63 169.02 5 12 4 1845.9 8.28 82.04

650.69 .43 282.65 175.64 169.02 15 52 24 50.7 8.29 291.54

DIFFERENTIAL CORRECTIONS

TO_ 3.9290 TRA .3508 TC3 -.0829 BAU 1.9940

R0-13.2838 RflA .5885 RC3 .1804 FAU-.O2753

FOE-2.8058 FRA .1410 FC3 .0303 BSP 9165

B0(13.8825 BRA .8852 BC3 .1911FSP -1§1

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 956.8 $GR 2972.9 SG3 50.2 ST 813.7 SR 2730.8 SS 1889.1

RRT -.8119 RRF .9977 RTF -.7786 CRT -.9781 CRS -.9999 CST .9748

SGB 3123.1 RZ3 -.1010 R13 .9940 LSA 3308.1RSA 169.0 SSA 2.1

$61 307Q.1 $GZ 539.8 THA 105.12 EL1 2844.8 EL2 182.4 ALF 106.30

LAUNCH DATE OCT 6 1970 FLIGHT TIME 128.00 ARRIVAL DATE FED 11 1971

HELIOCENTRIC CONIC

RL 149.58 LAL .DO

RP 107.91 LAP 2.91

RC 124.788 GL -82.15

PLAN(TOCENTRIC CONIC

CS 232.073 VHL 15.234

LNCH AZNTH LNCH TIN(

9.88 O 13 3

170.12 11 33 Z_

9.88 O 13 3

170.12 11 33 29

9.88 0 13 3

170.1Z 11 33

DIFFERENTIAL (OI_IEI[ETION8

TDE-$.8711 'iRA -.5884 TC3 -.0289 BAU

RD(-3.4411 RRA-I.02U

FD[-1.1648 FRA -.2082

8D£ 5.0517 BRA 1.1835

DISTANCE 383.190

LOt. 12.38 VL 27.478 GAL -8.43 AZL 119.71 HCA 185.88 SNA 130.15 ECC .20801 1NC29.7081 Vl 29.792

LOP 197.44 VP 37.948 GAP 6.91 kIP 60.42 TAL 216.40 TAP 42.28 RCA 103.08 APO 157.22 V2 $5.118

GP 75.00 ZAL 103.40 ZAP 102.$9 ETS 125.83 ZAE 87.88 ETE 205.48 ZAC 157.39 ETC 237.$7 CLP 145.99

DLA -81.$1 RAL 202.26 RAD 6571.3 Vl[L 18.799 PTH 3.06 VflP 20.278 DPA 67.33 RAP 240.12 ECC 4.8193

L-I TZNE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN |NJ Z LAT INJ 2 LONG

2554.03 8.18 83.72 110.99 171.22 0 51 57 1734.0 16.08 82.87

58L)0.45 8.18 258.60 111.01 171.22 13 10 29 5220.5 16.09 257.75

2834.08 8.18 85.72 110.99 171.22 D 51 57 1734.D 16.08 82.87

5820.45 8.18 2S8.60 111.01 171.22 13 10 29 5220.5 16.09 257.75

2384.03 8.18 83.72 110.99 171.22 0 51 57 1754.0 16.08 82.87

5820.45 8.18 258.60 111.01 171.22 13 10 29 5220.5 16.09 257.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

• 1212 $GT 2015.1 SGR 2885.7 883 58.8 ST 1449.0 SIR 1504.3 SS 814.2

RC3 .0283 FAU .00398 RRT .9566 RRF .9886 RTF .9983 CRT .9744 CRS -.9813 CST -.9995

FC3 -.0149 BSP 10771 $(dB $505.2 R23 -.1517 R13 .9878 LSA 2228.$ RSA 244.8 SSA 1.2

BC3 .0891 FSP -190 $81 3489.5 SG2 485.1 THA 55.30 EL1 2075.3 EL2 236.0 ALF 46.10

LAUNCH DATE OCT 6 1970

NELIOCENTRIC CONIC

RL 149.58 LAL .OO

RP 107.95 LAP 2.91

RC 127.056 6L -58.71

PLAN[TOCENTRIC CONIC

CS 1OS.554 VHL 10.176

LNCN AZMTH LNCH TIN(

18.90 O 15 27

163.40 11 9 24

16.60 O 15 27

185.40 11 9 24

18.60 0 15 Z7

183.40 11 9 Z4

FL]GHT TIRE 130.00 ARRIVAL DATE FEB 13 1971

DISTANCE 388.804

LOL 12.33 VL 27.412 GAL -8.09 AZL 108.69 HCA 188.79 SNA 129.69 ECC .20694 1NC16.6879 Vl 29.792

LOP 200.66 VP 37.888 GAP 7.07 AZP 71.52 TAL 214.77 TAP 43.56 RCA 102.85 APO 156.53 VZ 35.105

GP 71.27 ZAL 109.28 ZAP 108.72 ETS 80.90 ZAE 98.04 ETE 160.26 ZAC 161.47 ETC 221.69 CLP-178.ZO

DLA -75.43 RAL 199.54 RAD 6570.0 VEL 14.996 PTN Z.TO VNP 13.834 DPA §5.84 RAP 244.46 [CC 2.7042

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH XNJ TIN( PO CST TIN INJ Z LAT INJ 2 LONG

2181.33 17.40 77.62 104.85 164.72 O 51 49 1581.3 25.10 75.7Z

5887.40 17.41 259.07 104,88 164.72 12 44 11 5087.4 25.11 257.17

2181.33 17.40 77.62 104.85 164.72 D 51 49 1581.3 25.10 75.72

5687.40 17.41 259.07 104.88 164.72 12 44 11 5087.4 25.11 Z57.17

2181.33 17.40 77.62 104.85 164.72 0 51 49 1581.3 25.10 75.7Z

5687.40 17.41 259.07 104.88 164.72 12 44 11 5087.4 25.11 257.17

DIFFERENTIAL CORRECTIONS

TDE-2.8220 TRA-l.$944 TC3 -.3755 BAU .§200

ROE: .3091 RRA m'3407 RC$ -.0081 FAU .0tS87

FOE -.8824 FRA -.2883 FC$ -.1327 BSP 11402

BOE 2.8589 BRA 1.4355 BC$ .3756 FSP -244

LAUNCH DATE OCT 8 1970

HELIOCENTRIC CONIC

RL 149.58 LAL .IX)

RP 107.99 LAP 2.70

RC 129.£78 Gb -52.95

PLAN(TOC£NTR I C CONIC

C3 GO. 527 VHL 7.787

LNCH AZNTH LNCH TIN(

23.18 0 58 4Z

158.82 11 25 13

25.18 0 58 42

158.92 11 25 13

23.18 O 58 42

15Q.82 11 25 13

DIFFERENTIAL _CTIONS

TDE-2.2837 TRA-I.4$50 TC3 -.8700 BAU .7071

RID( .9301 I_A -.0916 RC3 .1081 FAU .02383

FD( -.81HJ2 FRA -.$OeO FC3 -.3420 BSP 11700

BOE £.3990 BRA 1.4343 BC3 .8757 FSP -304

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 3585.4 $GR 782.6 SG3 74.1 ST 1844.5 SR 287.5 S$ 637.5

RRT .7547 RRF .6110 RTF .9786 CRT -.1172 CRS .2749 CST -.9871

$_ 3669.8 R23 -.2172 R13 .9738 LSA 1949.6 NSA $00.8 SSA 2.0

$61 3634.7 $82 506.5 THA 9.54 ELI 1844.9 EL2 285.5 ALF 178.93

FLIGHT TIN( 132.00 ARRIVAL DATE FEB 15 1971

DISTANCE 394.566

LOL 12.33 VL 27.348 GAL -7.78 AZL 105.23 NCA 191.86 SNA 129.24 ECC .20638 1NC13.2259 Vl 29.792

LOP 205.88 VP 37.829 GAP 7.27 AZP 77.05 TAL 213.19 TAP 45.05 RCA 102.56 APO 155.91 V2 35.093

GP 64.20 ZAL 114.35 ZAP 114.96 ETS 67.72 ZAE 105.03 ETE 149.52 ZAC 159.18 ETC 232.92 CLP-165.81

DLA -_9.72 RA(. 201.94 RAD 6569.1 YEL 13.479 PTH 2.46 VHP 10.800 DPA 46.68 RAP 244.94 ECC 1.9928

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ Z LAT INJ 2 LONG

L_)42;57 24.66 84.67 107.16 157.58 1 32 44 1442.6 32.02 66.50

5578.89 24.67 257.84 107.18 157.58 12 58 11 4978.9 32.02 254.89

2042.57 24.84 89.67 107.16 157.58 1 32 44 1442.8 $2.02 88.50

5S78.88 24,67 2ST.IM! 107.18 157.58 12 58 11 4978.9 32.02 254.89

2042.57 24.84 62.67 107.16 157.58 I 32 44 1442.6 $2.02 88.50

5578.82 24.17 257.84 107.$8 157.58 12 58 11 4978.9 $2.02 254.69

MID-COURSE [XI[CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

8GT $737.4 _ 511.4 883 92.4 ST 1917.5 SR 466.5 $8 648.4

RRT -.3187 RRF -.5686 RTF .9554 CRT -.8352 CRS .9316 CST -.9780

SGB 5772.2 R23 .2731 R13 -.9570 LSA 2057.4 NSA 275.0 SSA 2.6

_1 3741.0 $92 41M.$ THA 177.46 EL1 1957.4 EL2 251.S ALF 168.32

2022



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 9 1970 FLIGHT TIN[ 134.00 ARRIVAL DATE FEB 17 1971

HELIOCENTRIC CONIC

NL 149.55 LAL .00

RP 108.03 LAP Z.36

RC 131.513 GL -47.00

PLAN[TOC(NTgIC CONIC

C3 41.297 VHL 4.425

LNCH AZMTH LNCH TIlE

R9.40 1 40 33

150.90 11 39 16

29.40 1 40 33

150.S0 11 39 15

29.40 I 40 $3

13o.eo 11 39 16

DISTANCE 400.577

LOL 12.33 YL 27.280 ;AL -7.47 AZL 100.00 I'_A 194.99 SNA

LOP 207.10 VP 57.770 GAP T.47 AZP 80.33 TAL 211.63 TAP

GP 57.36 ZAL 118.30 ZAP 120.76 (T$ 12.66 ZA( 110.28 (T[

128.79 ECC .20607

46.62 RCA 102.25

147.45 ZAC 154.65

OLA -a4.39 RAL 213.95 RAD 6569.6 VI[L 12.754 PTH 2.32 VHP 9.156 DPA 38.93

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

1928.25 29.27 S0.85 108.35 150.30 2 12 42 1326.3

5304.50 29.28 255.83 108.37 150.29 13 11 1 4904.5

1929.25 29.27 60.85 108.35 150.30 2 12 42 1328.3

5504.50 29.28 255.83 108.37 150.29 13 11 1 4904.5

1928.25 29.27 60.85 108.35 150.30 2 12 42 1328.3

5504.50 29.28 255.83 108.37 150.29 13 11 1 4904.5

DIFFERENTIAL CORRECTIONS

TD1[-1.9551 TRA-1.S946 TC3-1.4174 BAU .7920

RG[ .SSeS RRA .0004 RC3 .2229 FAU .02976

F1)( -.9787 FRA -.2834 FC3 --6959 BSP 11674

BO[ 2.0412 BRA 1.36_8 BC3 1.4548 FSP -348

NID-COUR_M[EX[CUTION ACCURACY

SGT 3785.758R 594.4 _3 109.2

RRT -.6361RRF -.8498 RTF .9554

SCdS 3852.4 RLr5 .3174 R15 -.9394

$81 5805.0 SGZ 457.S THA 174.19

INCID.O040 Vl 29.792

APO 155.33 V2 35.080

ETC 242.16 CLP-161.49

RAP 245.01 (CC 1.9795

INJ 2 LAT INJ Z LONG

56.13 59.37

36.14 251.35

39.13 56.37

39.14 251.35

36.13 56.37

36.14 251.35

ORBIT DETERMINATION ACCURACY

ST 1939.1 $9 5Z5.I SS 635.5

CRT -.6994 CRS .9759 CST -.9732

LSA 1091.2 NSA 255.8 SSA 3.8

EL1 1996.1 EL2 221.9 ALF 166.18

LAUNCH DATE OCT S 1970 FLIGHT TIME 139.00 ARRIVAL DATE FEB 19 1971

H[L IOCENTR I C CONIC

RL 149.59 LAL .DO

RP 108.07 LAP 2.43

RC 153.740 64. -41.43

PLAM[TOCtrNTR I C CONIC

C$ $1 • 305 VHL 5 • 595

LNQ4 AZMTH LNCH TIM[

35.14 2 18 10

144.89 11 49 1

$5.14 2 18 10

144.99 11 49 1

35.14 2 19 10

144.85 11 49 1

DISTANCE 405.t03

LOL 12.33 VL 27.215 GAL o7.15 AZL 97.88 HCA 198.15 _ISA 128.34 ECC .20394

LOP 210.32 VP 37.711 GAP 7.69 AZP 82.51 TAL 210.05 TAP 48.10 RCA 101.91

GP 51.29 ZAL 121.11 ZAP 123.98 (TS 59.91 ZA[ 114.30 ET( 148.01 ZAC 149.85

DLA -59.55 RAL 219.89 RAD $5M.2 VI[L 12.536 PTH 2.23 VHP 9.190 DPA 32.26

L-I TIME INJ LAT INJ _ INJ RT _ INJ AZI_H |NJ TI.li_ -PO CST TIN

1934.L_ 31.73 52.09 10e.SS 145.43 2 40 44 1254.3

5458.75 31.74 233.79 IO0.SS 143.43 13 10 0 4838.6

1934.29 31.73 52.0_ 1011.38 143.43 2 45 44 1234.$

5458.78 31.74 253.79 109.58 143.43 13 10 0 4858.8

1934.29 31.73 32.0_ 104.SS 143.43 2 46 44 1234.3

5438.75 31.74 253.79 108.S8 143.45 13 I0 0 4858.8

DIFFERENTIAL C(_tm[CTIONS

TDC-1.7171 TRA-I.31DO TC3-2.0125 BAU .6329

• 5071 RRA .014T RC3 .5111 FAU .0348§

FD( -.9345 FRA -.2319 FC3 -.9Q39 BSP 12193

BOE 1.7904 BRA 1.3101 BC3 2.0390 FSP -412

NID-C(XJRS( EXECUTION ACCURACY

SGT 38115.0 8GR 432.8 $65 128.9

RRT -.1"Jll W -.913,4 RTF .9£35

SrAS _MS.1 Itt3 .5_r,7 R13 -.9250

SGI 391_11'.8 _ 41t8.3 THA 173.14

INC 7.8900 Vl L_.792

APO 154.78 V2 35.067

[TC 247.79 CLP-159.96

RAP 245.25 ECC 1.5152

INJ 2 LAT INJ 2 LONG

38.01 46.40

38.03 248.17

38.01 45.40

38.05 249.17

38.01 44.40

38.03 246.17

ORBIT DETERNINATION ACCURACY

ST 1930.S SIR 519.3 SS 916.1

CRT -.9192 CR9 .9973 CST -.SHD94

LSA 2075.4 NAA 239.3 SSA 5.1

ELI 1989.2 EL2 199.7 ALF 165.98

LAUNCH DATE OCT 9 1970 FLIGHT TIME 138.00 ARRIVAL DATE FEB 21 1971

HELIOCENTRIC CONIC

RL 149.59 LAL .00

RP lOS.IS LAP 2.31

RC 135.957 GL -3G.40

PLAN[TOCENTR|C CONIC

C5 25.404 VHL 5.040

LNCH AZMTH LNCH TIM[

40.55 2 $2 52

159.95 11 55 55

40.35 2 52 32

139.95 11 55 35

40.35 2 52 32

139.65 11 55 35

DISTANCE 412.033

LOt. 12.33 VL 27.150 GAL -6.84 AZL 94.37 HCA 201.32 SNA 127.91 ECC .20596

LOP 215.53 VP 37.652 GAP 7.90 AZP 84.06 TAL 208.47 TAP 49.79 RCA 101.54

GP 46.01 ZAL 122.65 ZAP 130.6| (TS 56.04 ZAE 117.39 (TE 149.54 ZAC 145.40

DLA -55.25 RAL 225.02 RAID 6369.0 Vl[L 12.115 PTH 2.17 VHP 7.593 DPA 26.50

L-I TIME INJ LAT INJ LON& INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

1754.90 32.72 43.71 108.53 137.55 5 21 47 1154.6

5454.29 32.73 252.22 101.53 137.34 13 26 9 4634.5

1754.10 32.72 45.71 108.33 137.55 3 21 47 1154.6

5434.29 32.73 252.21 108.35 137.34 13 26 9 4834.3

1734.80 32.72 43.71 106.S3 137.35 3 21 47 1154.S

5434.26 32.73 232.L_ 108.55 137.34 13 26 9 4834.3

DIFFERENTIAL CORRECTIONS

TOE-I.5158 TRA-I.2375 TC3-2.S056 BAU .9942

ROE .4325 RRA .0019 RC3 .3918 FAU .03847

FDE -.7559 FRA -.2014 FC3-1.3110 BSP 12339

END( 1.5752 BRA 1.2375 BC3 2.6331 FSP o491

INC 6.3701 Vl 29.752

APO 154.25 V2 35.054

ETC 251.35 CLP-159.59

NID-COURS[ EXECUTION ACCURACY

S&T 3_93.6 _ $30.9 S G3 141.1

RRT -.7570 RRF -.9301 RTF .9140

N 4043.1Rr5 .3438 R13 -.9193

SGI 4013.1 _ 401.9 THA 173.02

RAP 245.78 ECC 1.4181

INJ 2 LAT INJ 2 LONG

38.42 57.21

38.43 245.72

38.42 37.21

39.43 245.72

38.42 57.Z!

38.43 245.72

GI_BIT DETERMINATION ACCURACY

ST 1877.1SR 491.8 $$ 577.9

CRT -.9234 CRS .9920 CST -.9842

LSA 2011.8 NSA 227.4 SSA 6.6

EL1 1931.7 ELZ 185.4 ALF 186.27

LAUNCH DATE OCT 8 1970 FLIGHT TIN( 14O.DO ARRIVAL DATE FEB 23 1971

H(LIC(ENTRIC CONIC

RL 149.59 LAL .DO

RP 108.15 LAP 2.17

RC 159.111 9t. -31.91

PLAN(TOCENTR IC CONIC

C3 21 • 51HI Vt'tL 4.647

LNCH AZMTH LN(H TIME

45.07 3 24 48

134.93 12 0 2

45.07 3 24 48

134.93 12 0 2

45.07 3 24 48

134.95 12 0 I

DISTANCE 41T.ImO

LOL 12.33 VL 2T.OOS GAL -S.§1 AZL 95.24 HCA 204.50 SMA

LOP 219.74 Vii 37.5t3 GAP 8.12 AZP 65.23 TAL 206.88 TAP

GP 41.48 ZAL 123.64 ZAP 134.67 ETS SS.S8 ZA[ 119.77 ETE

127.48 ECC .ZOSI2

51.37 RCA 101.20

151.41 ZAC 141.47

DLA -31.44 RAL _._ RAD S537.9 _q[L 11.957 PTH t.13 VHP 7.216 DPA 21.52

L-I TIME INJ LAT INJ _ INJ RT A$C ZNJ AZNTH INJ TIME PO CST TIN

1194.38 $1.79 _Hl.09 108.71 132.13 3 52 52 1084.4

5415.11 32.DO 251.31 101.72 132.14 13 30 27 4825.2

1984.39 32.79 38.09 108.T1 132.15 3 32 32 1084.4

541S.11 31.1K) 131.31 104.71 131.14 13 30 27 4913.2

1114.38 31.79 38.01 I09.71 131.15 3 52 32 1084.4

5425.21 32.90 251.31 IM.72 131.14 13 30 27 4825.2

DIFFERENTIAL CONN1.CTION41

TDE-1.3467 TIIA-I.Iltll TC5-3.1911 8AU .IV_71

RD[ .3795 IIA .0003 RC3 .43T5 FAU .OdKNI8

FOE -._M4 FRA -.1415 FCS-I./L_SI BSP IL_04

801[ 1.31HI5 BRA 1.1980 11(:3 3.1110 F_k m -4_

NID-COUlI[ [XI[CUTION ACCURACY

8GT 401_.5 _ 414.1 $63 152.3

RRT -.T82TRRF -.9_H)S RTF ._098

S_d_4131.$R_3 .3448 RI3 -.9107

SG1 4120.9 $I;2 379.6 THA 173.24

IN(: 5.2368 Vl 29.792

APO 153.76 VZ 55.041

ETC 253.77 CLP-159.78

RAP 248.53 £CC 1.3554

INJ 2 LAT INJ 2 LONG

37.94 26.99

37.95 244.21

37.94 28.99

57.95 244.21

37.94 28.99

37.95 244.21

ORBIT DETERMINATION ACCURACY

ST 1799.2 SIR 460.4 SS 529.5

CRT -.9239 CRS .9949 CST -.9575

LSA 1917.8 NSA 219.1 $SA 9.4

ELI 1848.3 EL2 171.5 ALF 166.57

Z023
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUI4CH DATE OCT S 1970 FLIGHT TIMI[ 142.00 ARRIVAL DATE FEB 25 1971

H(LiOCEMTRIC CONIC

RL 146.36 LAL .DO

RF 108.11 LAP 2.D2

RC 140.$64 &L -27.9D

PLANET(XENTRIC CONIC

CS 19.973 VHL 4.356

LI4CH AZNTH LI4CH TIME

49.37 3 55 46

130.65 12 3 4

49.37 3 55 48

SSO.13 18 3 4

49.37 $ 53 4D

130.63 12 3 4

DISTANCE 423.680

LOt. 12.33 VL Z7.0ZZ GAL -8.18 AZL 94.35 HCA 207.88 SNA 127.06 ECC .20840

LOP E19.D4 VP 37.535 GAP 8.33 AZP 86.15 TAL 205.27 TAP 52.9§ RCA 100.83

GP 37.60 ZAL 123.12 ZAP 138.22 ET$ 55.39 ZAE 121.59 ETE 153.$5 ZAC 138.07

DLA -41.06 RAL 233.69 RAD 6567.0 VI[L 11.847 PTH 2.10 VHP 6.979 DPA 17.21

L-| TIN( INJ LAT |NJ lONG INJ RT ASC INJ AZNTM INJ TIM( PO CST TIN

11£0.23 32.32 26.13 101.25 127.71 4 22 48 1020.2

5427.E0 32.33 251.08 109.Z6 lZ7.75 13 33 32 4627.8

1620.13 32.32 29.13 100.23 127.76 4 22 48 1020.2

5427.E0 32.33 251.04 109.26 127.75 13 33 32 4027.6

1620.23 32.32 28.13 109.25 127.78 4 22 48 1020.2

5427.E0 32.33 251.08 1011.26 127.75 13 33 32 4827.6

DIFFERENTIAL CCRR(CTICND

T1DC-l.1944 TRA-I.04M_ TC3-3.7255 BAU .9522

RD_ .$£70 limA -.0118 RC3 .4614 FAU .04203

FDE -.SRSR FRA -.07_1 FC3-1.9178 BSP 13111

DOE 1.8383 BRA 1.0487 BC3 3.7539 FSP -518

I NC 4.5507 V1 29.792

APO 153.28 V2 35.028

ETC 255.55 CLP-190.26

RAP 247.53 ECC 1.3123

1NJ 2 LAT INJ 2 LONG

36.97 21.63

36.98 243.58

39.97 21.63

38.98 243.59

36.97 21.63

36.98 243.58

(_BIT DETERMINATION ACCURACY

ST 1695.9 SIR 430.3 85 472.1

CRT -.8212 CR8 .9969 CST -.9470

LSA 1799.7 MDA 212.5 SSA 10.6

ELI 1742.1 EL2 162.8 ALF 166.72

NID-COUiiK (XI[CUTION ACCURACT

8GT 4174.8 _ 589.1 863 159.8

RRT -.7856 RRI r -.9214 RTF .8998

Sr_ 4211.0 R23 .3380 R13 -.9031

SGI 4200.4 _2 31_.3 THA 173.63

LAUNCH DATE OCT 6 1970 FLIGHT TIN( 144.00 ARRIVAL DATE FEB 27 19T1

HELIOCENTRIC CONIC

RL 149.54 LAL .00

RP 108.15 LAP 1.86

RC 14E.552 GL -84.30

PLAN_TOC(NTRIC CONIC

C5 17.078 _IL 4.133

LNCH AZMTH LNCH TIM(

53.54 4 2D 14

186.44 12 5 2

53.$4 4 2D 14

126.66 1E 5 l

53.54 4 26 14

114.66 12 5 8

DISTANCE 429.491

LOL 12.33 VL 26.959 GAL -5.84 AZL 93.83 HCA 210.86 SNA 126.64 ECC .20682

LOP 223.14 VP 37.477 GAP 8.59 AZP H.88 TAL 203.64 TAP 54.51 RCA 100.45

GP 34.26 ZAL 122.63 ZAP 141.34 ET6 54.40 ZA( 122.99 ETE 155.21 ZAC 135.14

DLA -45.D7 RAL 237.95 RAD 6567.7 VEL 11.767 PTH 2.08 VHP 6.831 DPA 13.47

L-I TIN( INJ LAT INJ LONG INJ RT ADC INJ AZMTN INJ TIH( PO CST TIM

1531.44 31.52 22.71 110.21 124.06 4 52 14 959.6

5439.10 31.54 251.50 110.22 124.05 13 35 41 4639.1

1559.64 31.52 22.71 110.21 124.06 4 52 14 959.6

3431.10 31.54 251.50 110.22 124.05 13 35 41 4839.1

1559.64 31.52 22.71 110.21 124.06 4 52 14 959.6

5439.10 31.54 251.50 110.22 124.05 13 35 41 4839.1

INC 3.6349 Vl 29.792

APO 152.83 V2 35.014

(TC 256.93 CLP-180.90

RAP 248.73 ECC 1.2811

INJ 2 LAT INJ 2 LONG

35.75 14.96

35.76 243.74

35.75 14.96

35.76 243.74

35.75 14.96

35.76 243.74

ORBIT DETERMINATION ACCURACY

ST 1604.0 SR 411.8 SS 423.6

CRT -.9212 CRS .9982 CST -.9361

LSA 1696.8 MSA 206.4 SSA 13.1

EL1 1648.7 EL2 155.9 ALF 166.57

DIFFERENTIAL C_IUtECTION6

TO(-1.OTIS TRA -.DIED TC3-4.2TSD 8AU .9825

RDE .2161 liMA -.018e RC3 .4830 FAU .D4301

FD( -.5lit FRA -.0141 FC3-2.11_4 BSP 13667

BID( 1.1157 BRA .Dt72 BC3 4.3031 FSP -555

MID-COURSE EXI[CUTION ACCURACY

SGT 4297.5 _ 574.5 8G3 187.5

RRT -.7914 RRF -.lO_ RTF .8987

SG8 4335.7 R23 .3161RI3 -.9015

361 4321.6 SGZ 348.2 THA 173.92

LAUNCH DATE OCT 8 1970 FLIGHT TIME 146.00 ARRIVAL DATE MAR 1 1971

HELIOCENTRIC CONIC

RL 149.59 LAL .DO

RP 108.87 LAP 1.70

RC 144.750 GL -21.04

PLAN(TOCENTfllC CONIC

C3 15.657 VHL 3.957

LMCH AZMTH LNCH TIN(

57.06 4 5644

128.94 12 D 2

37.08 4 36 44

122.94 12 6 2

57.06 4 5D 44

128.94 12 6 2

DIFFERENTIAL CORRECTIONS

TO( -.9517 TRA -.0805 TC3-4.7560 BAU 1.0006

ROE .2702 RRA -.0302 RC3 .4840 FAU .04262

FDE -.4262 FRA .0597 FC3-2.3565 BSP 13760

BID( .9893 BRA .8810 BC3 4.7806 FSP -553

DISTANCE 435.293

LOt. 12.33 VL 23.893 GAL -5.49 AZL 93.04 HCA 214.05 SNA 126.24 ECC .20736 INC 3,0415 VI 29.792

LOP 226.34 VP 37.419 GAP 8.76 AZP 87.48 TAL 202.01 TAP 55.06 RCA 100.06 APO 152.41 V2 35.001

GP 31.42 ZAL 121.67 ZAP 144.09 ETS 53.58 ZAE 124.D7 ETE 136.94 ZAC 132.62 ETC 258.07 CLP-161.63

DLA -42.37 RAL 241.89 RAD 6567.6 VEL 11.706 PTH 2.06 VHP 6.748 DPA 10.20 RAP 250.11ECC 1.2377

L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT [NJ 2 LONG

1300.54 30.55 16.66 111.56 120.92 5 21 44 900.5 34.39 8.76

5458.53 30.36 232.52 111.57 120.91 13 37 O 4858.3 34.41 244.61

1500.54 30.55 16.66 111.56 120.92 3 21 44 900.5 34.39 8.76

3458.53 30.56 252.52 111.57 120.91 13 37 O 4858.5 34.41 244.61

1500.34 30.55 16.643 111.56 120.92 5 21 44 800.5 34.39 8.76

5458.53 30.36 232.32 111.57 120.91 13 37 0 4838.3 34.41 244.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4363.8 SGR 530.7 SG3 170.0 ST 1476.4 SR 391.8 SS 362.3

RRT -.7818 RRF -.8885 RTF .8929 CRT -.9184 CRS .9981 CST -.9152

SGB 4396.4 R23 .2985 R13 -.8932 LSA 1356.8 MSA 201.4 SSA 16.3

SG1 4385.1SG2 341.7 TMA 174.33 ELI 1520.0 EL2 130.6 ALF 166.17

LAUNCH DATE OCT 6 1970 FLIGHT TIN( 148.00 ARRIVAL DATE MAR 3 1971

HELIOCENTRIC CONIC

RL 149.56 LAL .00

RP 108.31 LAP 1.54

RC 141.899 GL -18.07

PLAN(TOCLrNTRIC CONIC

C8 14.568 VHL 3.81T

LNCH AZNTH LNCH TIM(

e0.65 3 27 30

119.37 12 5 33

QO.83 5 27 30

119.37 18 5 55

10.63 5 27 5O

119.37 18 5 55

DISTANCE 441.084

LOt. 12.33 VL 26.834 GAL -5.14 AZL 92.54 I'tCA 217.24 SMA 123.84 ECC .20805 INC 2.3308 Vl 29.792

LOP 229.34 VP 37.362 GAP 8.98 AZP 87.98 TAL 200.35 TAP 37.59 RCA 99.66 APO 152.01 V2 34.988

GP 28.93 ZAL 119.93 ZAP 146.33 ETS 52.94 ZAE 124.90 ETE 138.32 ZAC 130.43 ETC 239.06 CLP-162.41

DLA -39.90 RAL ?.43.78 RAD 6567.6 VI[L 11.660 PTM 2.03 VHP 6.710 DPA 7.34 RAP 231.63

L-I TIME INJ LAT INJ I.CNG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT

1441.10 29.46 10.83 113.27 118.23 3 31 51 841.1 32.98

5489.6T 29.47 254.14 113.28 118.Z2 13 37 21 4883.7 32.99

1441.10 21.46 10.83 113.27 118.23 5 51 31 841.1 32.98

5485.D7 29.47 254.14 113.28 118.22 13 37 21 4883.7 32.99

1441.10 29.44 10.83 113.2T 116.23 5 51 31 841.1 32.98

9485.67 29.47 254.14 113.20 118.22 13 37 21 4885.7 32.99

DIFFI[RENTIAL CORRECTION8

TD( -.1_448 TRA -.T755 TC3-5.2240 BAU 1.0218

RDE .2S1_ RRA °.0369 RC3 .4853 FAU .04210

FDE -.3491 FRA .1_,47 FC3-2.SD20 BSP 14048

BOlE .8816 BRA .7764 BC3 5.2463 FSP -360

MID-COURSE EXECUTION ACCURACY

8GT 4451.2 _ 555.2 SG3 172.4

RRT -.7732 RR'F -.11658 RTF .8906

4483.3 R23 .2730 R13 -.8926

SGI 4470.5 8G2 337.9 THA 174.66

ECC 1.2398

INJ 2 LONG

2.84

246.13

2.84

246.13

2.84

246.15

ORBIT DETERMINATION ACCURACY

ST 1352.6 SR 379.3 S$ 308.6

CRT -.9177 CR8 .9939 CST -.8863

LSA 1424.8 NSA 196.3 SSA 20.2

ELI 1397.3 EL2 143.9 ALF 163.40

2024



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH DATE OCT G 1970 FLIGHT TIN( 150.00 ARRIVAL DAT_ MAR $ 1R71

_[LIOCENTRIC ¢0#41¢ DI$TAI4C[ 44Q.865

RL 149,$l LAL .DO LOL 12.33 VL 26.7?2 GAL -4.77 AZL 92.11HCA 220.42 SNA 125.44 ECC .20888 INC 2.1052 VI 29.792

tP 108.55 LAP 1.39 LOP 23E.73 VP 37.30Q GAP 9.20 AZP 88.40 TAL 198.69 TAP 59.11 RCA 99.24 APO 151.64 V2 34.979

RC 149.057 &L -15.34 GP 26.91ZAL 117.81ZAP 148.70 ET$ 52.45 ZAE 125.56 ETE 159.94 ZAC 128.57 £TC 259.93 CLP-183.EZ

PLAN[TOCENTR|C CONIC

C$ 13.7R5 VHL 3.705 DLA -37.92 RAL 249.94 RAD S§67.5 VI[L 11.624 PTH 2.04 VHP 6.705 DPA 4.82 RAP 253.28 ECC 1.2299

LI_H AZNTH LNCH TIN[ b-I TIN( INJ LAT INJ LONG INJ RT A$C iNJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

44.13 9 0 1£ 1379.2S 28.29 5.01 119.31 115.89 S 23 I1 779.3 31;53 35R.98

115.97 12 4 23 55£1.22 28.30 256.48 119.52 115.98 13 34 24 4921,2 31.54 248.39

84.13 8 O 12 1371.21 29.89 5.01 115.31 115.89 6 23 11 ?79.3 31.53 356.98

115.87 12 4 23 3521.82 28.30 256.42 115.32 115.88 13 34 24 4921.2 31.54 248.39

94.13 9 O 12 1379.26 _JI.Z9 S.O1 115.31 115.89 6 23 11 779.3 31.53 356.98

115.87 12 4 _ 3§21.22 Z9.30 256.42 ItS.$E 115.88 13 39 24 4921.2 31.54 248.39

DIFFERENTIAL CaRItt[CTI_ MID-COURIM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7450 TRA -.R841 TC3-S.6801BAU 1.0424 $GT 4938.4 8fA $23.4 893 173.7 ST 1222.5 SiR 371.3 SS 258.7

RD( .2395 RRA -.0474 2C3 .4838 FAU .04128 RRT -.7118RRF -.a404 2TF .8893 CRT -.9111 CRS .9797 CST -.8407

FDE -.2774 FRA .187| FC3-2.6039 28P 14353 I_B 4518.5 RZ3 ._87 R13 -.9809 LSA 1299.2 MSA 191.3 SSA 25.0

DOE .7RES liRA .9458 BC3 5.6807 FSP -565 SG1 4856.0 _ 337,8 THA 174.95 EL1 1269.8 EL2 141.3 ALF 164.21

LAUNCH DATE OCT 9 1970 FLIGHT TIN[ 152.00 ARRIVAL DATE MAR 7 1971

NELIOCENTRIC CONIC DIITANCE 458.829

RL 149.51 LAL .00 LOL 12.33 VL L_.711 GAL -4._H) AZL 91.7_ HCA 223.61 SMA 125.06 ECC .20985

RP 109.39 LAP 1.19 LOP 238.92 VP 37.250 GAP 9.41 AZP 68.75 TAL 187.08 TAP 60.92 RCA 98.81

RC 151.105 GL o12.81G4P _4.95 ZAL 115.33 ZAP 15D.(Hi [T3 52.12 ZAE 186.07 [TE 161.21ZAC 126.94

PLAN[TOCENTRIC CONlC

C3 13.073 W4L 3.914 DLA -39.47 RAL 233.81 mAD 6587.5 VI[L 11.596 PTH 8.03 VHP 6.726 DPA 2.59

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG |RJ RT _ IRJ AZMTH |NJ TIME PO CST TIM

97.69 4 34 34 1312.50 27.08 3!H).O0 117.64 lt3.1bl 6 59 29 712.5

112.31 12 0 48 5918.84 27.OI 21H1_49 117.65 113.85 13 33 35 4966.8

97.99 I 34 34 1312.S0 27.0e 999.00 117.44 113.84 6 56 29 712.5

112.31 12 D 48 551t.84 27.09 258.45 117.83 113.83 13 33 35 4946.8

17.99 I 34 34 1312.50 27.01 359.00 117.64 113,84 9 59 29 712.5

112.31 12 O 41 $511.14 27.00 259.45 117.19 113.83 13 35 55 4811.9

DIFFERENTIAL r.._NltCTl0N6

TDE -.e473 TRA -.54_ TC3-6.0552 BAll 1.0416

• 2211 lIRA -.0539 RC3 .471t FALl .04010

FDE -.2100 FRA .£470 FC3-£.1110 2811 146_

°9870 MA .5481 8C3 8.0741 FDP -511

I NC 1.7249 Vl 29.792

APO 151.30 V2 34.982

ETC 260.74 CLP-1_4.03

RAP 255.04 ECC 1.2152

INJ 2 LAT INJ 2 LONG

30.06 350.11

30.07 251.41

30.06 330.96

30.07 251.41

30.06 390.11

30.07 231.41

ORBIT DETERNINATION ACCURACY

ST 1082.3 SR 385.5 SS 213.4

CRT -.9211 CRS .9417 CST -.7627

LSA 1146.7 NSA 195.8 SSA 51.E

EL1 1134.2 EL2 135.8 ALF 162.46

NID-COURW[EX[CUTION ACCURACY

_T 41LI5).6 _ 514.4 SG3 173.8

RRT -.7477 2RI r -.8189 RTF .8886

SDB 4849.3 223 .2181RI3 -.9900

_1 4836.3 $98 340.4 THA 175.22

LAUNCH DATE OCT 8 1970 FLIGHT TIN( 154.00 ARR%VAL DATE MAR g 1971

HELIOCENTRIC CONIC

RL 149.58 LAL .00

RP 108.43 LAP 1.01

RC 153.345 GL -1D.45

PLAN[TOCENTRIC CONIC

¢3 12.579 VHL 3.547

LNCH AZMTH LNCH TIN(

71.44 7 12 19

108.58 11 54 O

71.44 ? 1E 19

108.58 11 54 O

110.00 11 6 27

lID.DO 12 57 2

D|STANCE 458.382

LOt. 12.35 VL 29.651 GAL -4.0t AZL 91.59 14CA 226.79 5NA 124.68 ECC .21099

LOP 239.11 VP 57.195 GAP 9.43 AZP 69,0§ TAL 195.55 TAP 62.12 RCA 98.37

GP 25.52 ZAL 112.61 ZAP 152.42 [T$ 51.94 ZAI[ 126.49 ET[ 162.34 ZAC 125.51

DLA -55.49 RAL 257.59 RAD 6567.5 V(L 11.574 PTH 2.02 VHP 6.?68 DPA .92

L-I TIN( INJ LAT 1NJ LONG INJ RT A$C |NJ AZNTH INJ TIN( PO C$T TIM

1239.93 25.91 352.49 110.24 112.02 7 32 55 636.6

5929.17 25.83 863.51 110.24 112.00 15 27 46 5026.2

1238.63 25.81 352.49 110.24 112.02 ? 32 55 636.6

5626.17 25.83 263.51 110.84 112.00 13 27 46 5026.2

5795.77 21.59 21_.13 118.13 117.17 12 44 35 5165.8

5433.01 30.tl 290.28 111.99 1OI.82 14 27 55 4833.1

DIFFERENTIAL CORRECT ION8

TDE -.8515 TRA -.41_ TC3-9.4090 BAU 1.0803

RDE -2E29 RIIA -.0849 RC5 .4742 FAU .03im5

FDE -.1474 FRA .3042 IrC3-2.8807 81MP 14815

BD[ .5947 BRA .4_1 BC3 9.4235 FSP -565

NID-COUR3E EXECUTION ACCURACY

IM_T 4701.1 _ 504.1 $G3 173.2

RRT -.7317RRF -.7843 RTF .8888

SG4S 47£8.5 2_3 .1816 RI3 -.8897

94;1 471§.9 _ 345,2 THA 175.45

INC 1.3886 Vl 29.7DZ

APO 150,98 V2 54.849

ETC 281.50 CLP-164.R5

RAP 256.89 ECC 1.2070

INJ 2 LAT INJ Z LONG

28.5? 344.45

28.58 255.47

28.5? 544.45

28.5D 255.4?

25.06 264.7R

32.21 241.62

ORBIT DETERMINATION ACCURACY

ST 955.6 _ 381.7 $8 176.5

CRT -.9259 CR$ .8500 C$T -.8276

LSA 999.9 NSA 179.9 SSA 39.6

ELI 992.9 EL2 128.5 ALF 159.91

LAUNCH DATE OCT G 1970 FLIGHT TINE 158.00 ARRIVAL DATE MAR 11 1971

H(LIOCENTRIC CONIC

RL 149.58 LAL .00

RP 101.47 LAP .93

RC 155.470 6L -8.25

PLAN£TOCENTRIC CONIC

C3 12.223 MI4L 3.411

LNCH AZNTH LNCH TIN(

75.11 7 55 41

104.32 11 41 33

75.11 7 55 41

104.32 11 41 33

110.00 10 35 341

110.00 14 0 51

DISTANCE 414,1 lm

LOL 1E.33 VL 21.581 GAL -3.61 AZL 91.08 HCA 2E9.97 SMA 124.31 ECC .21228

LOP 24£.30 VP 37.141 GAP 8.11 _ 68.30 TAL 183.65 TAP 65.60 RCA 97.92

GP 21.89 ZAL 10R._4 ZAP 1_.03 [T$ 51,93 ZN[ 128.83 ETE 143.35 ZAC 124.25

DLA -31.46 RAL L_1.87 PAD 6587.5 VI[L 11.559 PTH E.08 VHP 6.626 DPA -1.14

L-I TIN[ INJ LAT ZNJ LON_ INJ RT A8C |NJ AZMTH |NJ TIN( PC) CST TIM

1143.60 _4.51 344.11'1 11_.07 110.37 6 14 SO 543.6

5701.94 _4.5E L_H_.12 l_.Oe 110._4 13 16 40 5107.0

1143._D 24.91 344,78 1_.07 110.37 6 14 50 543.4

5709.11 24.58 8H,l_ lrJ,08 110.34 13 16 40 5107.0

124.40 18.79 30_.60 111,18 I_D.I_ 10 44 3 24.4

5274.16 38.76 238,5tl lll.t_ 100.311 15 28 45 4674.2

DIFFERENTIAL COIllI_CTION8

?DE -.4538 TIIA -.liMIT TC3-R.7018 8AU 1.OI76

ROE .£174 mlA -.0731 RC3 .4117 FAU .03756

-.0880 FRA .5387 FC3-2._101 DIP 15177

BOE .5052 MA .2941 BC3 6.7188 FSP -562

NID-COUllD[EvlrCUTICN ACCURACY

$GT 4776.8 89_ 503.5 1_3 171.9

RRT -.TIM RRF -.7550 RTF .6888

480_.01113 ,1678 R13 -.8897

$91 4788.7 _ 351.6 THA 175.67

IN(: 1.0825 Vl 29.792

APQ 150.70 V2 34.937

ETC 292.25 CLP-165.67

RAP 258.84 ECC 1.2012

INJ 2 LAT INJ 2 LONG

27.06 358.78

27.07 261.12

27.09 336.70

27.07 E61.1Z

L_.98 2SN_.01

33.84 2_J.52

ORBIT DETERNINATION ACCURACY

ST 774.5 M 359.0 S$ 152.5

CRT -.9330 CR6 .6545 CST -.404D

LSA 848.E MSA 172.4 6SA 51.8

EL1 845.4 ELI 118.3 ALF 156.1Z

8O25



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH 0AT( OCT 6 1970 FLIGHT TIME 158.00 ARRIVAL DATE MAR 13 1971

HELIOCENTRIC CONIC

RL 149.59 LAL .O0

RP 109.51 LAP .64

RC 157.587 GL -8.18

PLAN(TOCENTRIC CONIC

C3 11.990 VHL 3,463

LI_M AZMTH LNCM TIM(

81.19 9 51 58

98.81 11 18 89

100.00 10 47 18

100.00 12 3 40

110.00 10 ZO 29

110.00 14 47 G

DIFFERENTIAL CORRECTIONS

TOE -.3548 TRA -.14_4 TC3-6.9408 BAU 1.1150

ROlE .2188 RflA -.0832 RC3 .4580 FAU .03611

FD[ -.0380 FRA .4119 FC3-2.6073 BSP 15442

BIDE .414E MA .1656 BCS 8.9557 FSP -558

DISTANCE 469.846

LOt. 12.35 VL 26.538 GAL -S.ZO AZL 90.81 HCA 833.15 SNA 123.94 ECC .11376 INC .8056 Vl 29.792

LOP 245.48 VP 37.087 GAP 10.08 AZP 89.52 TAL 191.91 TAP 85.08 RCA 97.45 APO 150.44 V2 54.915

GP 20.63 ZAL 108.48 ZAP 155.50 [T8 51.07 ZAE 117.10 [TE 164.25 ZAC 113.14 ETC 282.93 CLP-168.48

DLA -28.55 RAL 265.16 RAD 6587.5 VEL 11.549 PTH Z.OZ VHP 6.898 DPA -2.70 RAP 880.86 ECC 1.1973

L-I TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1010.81 83.17 334.31 lZG.1S 108.87 9 8 46 410.6 25.53 326.34

5831.84 23.18 277.94 126.13 108.86 12 53 41 5231.8 15.54 189.99

658.77 20.50 305.84 125.05 112.25 10 58 3 36.8 23.33 298.20

5680.92 25.91 267.67 127.08 105.46 13 38 20 5080.9 27.78 259.37

721.73 13.37 308.45 121.26 111.76 10 32 31 121.7 17.47 301.75

5168.72 33.76 230.53 128.75 95.69 16 13 15 4568.7 34.18 121.31

RID-COURSE EXECUTION ACCURACY ORBIT DETERM|NAT|ON ACCURACY

SGT 4880.0 Sf_ 500.9 SG3 170.1 ST 610.0 SR 357.1 SS 147.4

RRT -.6953 RRF -.7861 RTF .8898 CRT -.9419 CRS .3509 CST -.1366

$GB 4875.8 RZ3 .1447 R13 -.8906 LSA 699.7 MSA 164.5 8SA 69.1

SGI 4868.5 SG8 359.0 THA 175.87 EL1 699.1 EL£ 104.7 ALF 150.40

LAUNCH DATE OCT 6 1970 FLIGHT TIRE 160.00 ARRIVAL DATE MAR 15 1971

HELIOCENTRIC CONIC

RL 149.58 LAL .00

RP 108.54 LAP .48

RC 169.898 GL -4.83

PLANIETOCENTRIC CONIC

C3 11.875 VHL 5.448

LNCN AZNTM LNCH TIN[

90.00 9 Z6 48

'K).OO 11 18 45

100.00 10 4 38

100.00 13 17 53

110.00 10 11 57

110.00 15 81 44

DISTANCE 475.556

LOL 18.33 VL 28.474 GAL -8.77 AZL 90.55 HCA 836.53 SNA 183.59 ECC .21541

LOP 248.6$ VP 37.034 GAP 10.31 AZP 89.69 TAL 190.80 TAP 68.54 RCA 96.97

GP 19.51 ZAL 103.13 ZAP 156.85 ETS 52.37 ZAE 187.34 ETE 165.04 ZAC 128.14

DLA -87.67 RAL 869.06 RAID 6587.5 VI[L 11.544 PTH 2.01 VHP 6.982 OPA -4.08

L-I TIM( INJ LAT INJ LONG |NJ RT A$C INJ AZNTH INJ T]I4( PO CST TIM

947.64 18.26 387.75 118.03 118.03 9 41 34 347.6

602.78 25.42 305.05 IS0.45 108.91 11 22 47 2.7

885.83 15.83 317.35 1_.68 116.04 10 18 24 825.2

5488.40 28.68 284.05 151.16 98.82 14 49 2 4888.4

601.84 10.45 312.85 185,88 182.73 10 85 80 802.2

5084.18 34.14 883.85 151.75 91.88 16 51 88 4484.8

DIFFERENTIAL C(_tttI[CTI0N$

TOE -.24Q4 TNA .01Z0 TC3-7.0932 BAU 1.1883

RDI[ .!104 RRA -.0941 RC5 .4445 FAU .05441

FOE .0130 FRA .4842 FC3-8.SO87 BSP 15564

BOE .3241 BRA .0949 BC3 7.1071 FSP -544

IN(: .5510 VI 29.792

APO 150.81 V2 34.913

ETC 263.82 CLP-187.28

RAP 262.95 ECC 1.1954

INJ 2 LAT INJ 2 LONG

21.09 320.22

86.95 296.71

18.61 510.19

29.60 845.37

14.69 308.32

34.02 214.71

ORBIT DETERMINATION ACCURACY

3T 435.1 SIR 354.3 83 163.1

CRT -.9415 CRS .0104 CST .0535

LSA 553.2 MSA 164.4 SSA 91.5

EL1 553.2 EL2 93.9 ALF 141.Z0

RID-COURSE EXECUTION ACCURACY

$GT 4905.8 $GR 487.7 883 167.5

RRT -.8738 RRF -,8955 RTF .8893

ST_ 4931.0 RSS .1257 R13 -.8900

SG1 4917.4 SG2 366.9 THA 176.07

LAUNCH DATE OCT 6 1970 FLIGHT TIRE 162.00 ARRIVAL DATE MAR 17 1971

HELIOCENTRIC CONIC

RL 149.58 LAL .00 LOt. 12.53 VL

RP 108.58 LAP .27 LOP 251.84 VP

RC 161.784 GL -2.41GP 18.51 ZAL

PLANETOCENTRIC CONIC

C3 11.978 VHL 3.446

LNCH AZMTH LN4_M TIM(

90.00 8 51 18

90.00 12 19 14

100.00 9 49 21

100.00 14 8 50

110.00 10 7 8

110.00 18 2 32

DIFFERENTIAL CORRECTIONS

TD( -.1386 TRA .1707 TC3-7.1900 8AU 1.1435

RD( .2091RRA -.1048 RC3 .4315 FAU .03885

FOE .O728 IRA .5149 FC3-2.3949 BSP 15797

BD( .2509 BRA .2002 BC3 7.2030 FSP -538

DISTANCE 481.248

26.417 GAL -2.34 AZL 90.51 HCA 259.51 SNA 123.24 ECC .21726 INC .$149 Vl 29.792

36.982 GAP 10.55 AZP 69.84 TAL 188.48 TAP 67.99 RCA 96.46 kPO 150.01 VZ 34.901

99.67 ZAP 158.10 ETS 52.65 ZAE 127.53 ETE 165.76 ZAC 121.24 ETC 264.31 CLP-169.09

DLA -25.83 RAL 272.94 RAD 6587.5 VEL 11.544 PTH 2.01 VHP 7.078 DPA -5.51 RAP 265.09 ECC 1.1954

L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZRTH INJ TIM( PO CST TIN |NJ 2 LAT INJ 2 LONG

1117.41 13.68 358.05 130.14 115.06 9 9 55 517.4 16.89 330.90

5780.99 27.45 270.95 134.41 97.24 15 54 $5 5121.0 28.17 262.36

939.53 11.71 324.01 189.17 117.70 10 2 1 339.5 15.32 317.09

5374.10 29.58 845.68 134.86 94.50 15 36 24 4774.1 29.89 236.89

874.33 7.77 316.72 126.81 123.$9 10 21 42 274.3 12.11 310.31

5012.08 34.15 218.32 134.80 88.49 17 26 4 4412.1 53.57 209.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4970.7 $_R 4945.8 SG3 164.9 ST 290.1 SIR 352.8 SS 191.9

RRT -.8539 RRF -.M75 RTF ,8907 CRT -.8500 CRS -.8258 CST -.0715

SGB 4985.9 RZ3 .1079 R13 -.8912 LSA 440.5 NSA 205.2 SSA 95.6

891 4981.4 8G2 375.0 THA 176.24 EL1 439.9 EL2 122.5 ALF 128.50

LAUNCH DATE OCT 6 1970 FLIGHT TIM( 164.00 ARRIVAL DATE MAR 19 1971

HELIOCENTRIC CONIC

RL 149.56 LAL .00

RP 108.81 LAP .08

RC 183.885 GL -.71

PLAI4[TOCENTR I C CONIC

C3 11.990 VHL 3.483

LI_H AZMTH LHCM TIM(

90.00 8 34 1

90.00 13 7 14

100.00 9 35 33

100.00 14 48 L_

110.00 10 4 41)

110.00 18 35 45

DISTANCE 488.923

LOL 18.33 VL 28.360 GAL -1.88 AZL 90.09 HCA 842.68 SNA 112.90 ECC .21933

LOP 255.01 VP 34.931 GAP 10.79 AZP 89.96 TAL 186.74 TAP 69.43 RCA 95.94

GP 17.62 ZAL 98.12 ZAP 159.85 ETS 53.46 ZAE 127.71 ETE 166.39 ZAC 120.42

DLA -24.01 RAL 878.80 RAD 6567.5 VEL 11.549 PTM 2.02 VHP 7.165 OPA -6.40

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

1831.80 10.24 344.73 138.97 116.55 8 54 32 631.6

5850.87 28.14 888.97 138.00 83.29 14 40 44 5010.9

108t.99 8.70 329.38 138.16 118.71 g 52 46 432.9

5884.75 29.88 839.05 138.08 91.03 16 16 27 4684.7

941.63 5.83 310._8 130.04 183.83 10 20 22 341.6

49L46.83 33.93 213.40 157.83 85.58 17 58 13 4348.8

DIFFERENTIAL CCIIRI[CTIONS

TDE -.0248 TRA .3389 TC3-7.ZO89 BAU 1.1575

RDE .2085 RRA -.1160 RC3 .4140 FAU .03186

FOE .11R8 FRA .5824 FC3-2.8871 BSP 15981

BD£ -2100 BRA .3582 BC3 7.8809 FSP -529

MID-COUR8[ EXI[CUTIC(M ACCURACY

SGT 5030.8 8GR 498.8 3G3 162.1

RRT -.8338 RRF -.9408 RTF .8923

$68 5054.8 R83 .0925 R13 -.8927

881 5040.1 382 383.1 THA 176.40

IN(: .0928 Vl 29.792

APO 149.85 V2 34.890

ETC 264.98 CLP-168.96

RAP 287,30 ECC 1.1973

INJ 2 LAT INJ 2 LONG

13.72 337.78

28.30 254.31

12.48 322.55

89.70 230.25

9.64 513.96

32.95 2O4.30

ORBIT DETERMINATION ACCURACY

ST 240.9 SR 350.8 88 228.0

CRT -.3803 CRS -.5781CST -.6255

LSA 370.4 NSA 899.0 SSA 80.6

ELI 364.5 EL2 219.6 ALF 109.89

2026



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197Op

LAUNCH DATE OCT G 1970 FLIGHT TI_ 188.00 ARRIVAL DATE MAR 21 1971

HELIOCENTRIC CONIC

RL 149.58 LAL .DO

NP 108.85 LAP -.11

RC 165.932 GL .87

PLANE TOCENTRIC CONIC

C$ 12.225 VHL 5.498

LN(H AZMTH LNCH TIN_

gO.00 8 23 24

00.00 13 48 12

tDO.O0 9 28 44

100.00 15 25 35

110.00 10 3

110.00 17 8 51

DISTANCE 492.577

LOL 12.33 VL 28.304 GAL -1.42 AZL 89.88 HCA 245.88 SMA 122.56 ECC ,22161 INC .1145 VI 29.792

LOP 258.19 VP 38.881 GAP 11.04 AZP 90.05 TAL 185.00 TAP 70.88 RCA 95.40 APO 149.72 V2 34.880

GP 16.82 ZAL 92.52 ZAP 160.$Z ETS 54.25 ZAE 127.86 ETE 186.98 ZAC 119.87 ETC 285.85 CLP-189.84

DLA -22.22 RAL 280.60 RAD 6587.5 VEL 11.559 PTH Z.02 VHP 7.302 DPA -7.37

L-I TIN( INJ LAT INJ tONG INJ RT ASC INJ AZNTH INJ TIN( PC) CST TIN

1828.92 7.29 $50.18 154.16 117.44 8 45 51 728.9

5525.78 28.52 856.40 141.54 90.11 15 20 18 4925.7

1118.04 5.95 533.98 135.43 119.35 9 47 ZO 516.0

5209.88 29.84 285.48 141.51 88.10 16 52 25 4809.8

1005.99 Z.78 $25.$5 135.47 124.08 10 20 38 406.0

4892.65 33.55 Z09.08 141.18 85.04 18 28 29 4292.6

DIFFERENTIAL C(_RECTION$

TD( .0842 TRA .5057 TC3-7.1843 BAU 1.1760

RD( .20t8 RRA -.1117 RC3 .4019 FAU .021t8

FOE .151_ FRA .IMD_I FCS-2,1ZI7 BSP 18425

B4D( .2Z81 BRA .5215 BCS 7.1955 FSP -554

RAP 289.55 ECC 1.2012

INJ 2 LAT INJ Z LONG

10.91 343.57

28.05 247.95

9.82 527.50

29.26 224.75

7.24 $17.40

52.22 2OO.O7

_BIT DETERMINATION ACCURACY

ST $37.4 S_ 850.5 SS 261.4

CRT .2S75 CRS -.4645 CST -.9185

LSA 451.9 NSA 510.9 8SA 65.0

EL1 585.1 EL2 299.9 ALF 49.55

MID-COURSE EXECUTION ACCURACY

$GT 5104.8 8GR 497.5 SG5 159.4

RRT -.$185 RRF -.8173 RTF .8964

Sr_ 5129.0 P23 .0781 R13 -.8968

SG1 5114.1 _82 591.1 THA 176.54

LAUNCH DATE OCT t 1970 FLIG4'IT TIlE 168.00 ARRIVAL DATE MAR 23 1971

HELIOCENTRIC CONIC

RL 149.51 LAL .00

RP 101.98 LAP -.89

RC 197.888 GL 2.52

PLAN[TO(ENTRIC CONIC

C5 12.583 VHIL 5.547

LNCH AZMTH LNCH TIR

90.00 8 18 28

90.00 14 25 0

1DO.D0 9 24 28

100.00 15 89 45

110.OO 10 4 11

110.00 17 _HD 27

DISTANCE 498.212

LOt. 12.33 VL 26.248 GAL -.94 lt_L 89.69 HCA 249.05 SMA 122.25 ECC .22415 INC .3133 Vl 29.792

LOP 211.$9 VP _HI.9S2 GAP 11.30 AZP 90.11 TAL 185.25 TAP 72.28 RCA 94.84 APO 149.65 V2 34.869

GP 18.10 ZAL 88.8R ZAP 181.32 ETS 55.22 ZAE 127.99 ETE 167.48 ZAC 118.96 ETC 266.52 CLP-170.40

DLA -20.48 HAL 284.55 RAD 6597.5 V(L 11.575 FTH 2.02 VHP 7.428 DPA -8.21 RAP 271.84

L-I TIME INJ LAT INJ _ INJ RT _ INJ AZMTH 1NJ TIN( PO CST TIN IMJ Z LAT

1412.59 4.59 $55.00 189.80 117.97 8 4D 0 812.4 8.29

5450.55 29.21 251.25 145.11 87.43 15 55 50 4850.5 27.55

1193.05 3.37 338.21 138.93 119.72 9 44 19 595.0 7.30

5145.14 29.59 228.89 145.01 85.59 17 25 28 4545.1 26.87

1044.49 .39 528.91 137.08 124.18 10 21 59 468.5 4.88

4842.47 35.07 205.22 144.55 80.81 18 57 10 4242.5 81.45

DIFFERENTIAL CatI_CTION8

TD_ .£152 TRA ._108 TCS-7.OZgO BAU 1.11142

ROE .210t RRA -.I_H_ RC5 .3789 FAU .02814

FOE .2049 FRA .8817 FC3-1.8_2 BSP 18422

• 5009 BRA .7154 BC5 7.0382 FSP -514

NID-COURli(EXECUTION ACCURACY

SGT 5142.3 8GR 495.8 $83 156.0

RRT -.5985 RRF -.5297 RTF .8955

5184.1R25 .0G78 R15 -.8966

SG1 5150.7 SG2 598.5 THA 176.71

ECC 1.2071

INJ 2 LONG

848.29

242.85

531.63

220.01

SZ0.69

I_HL 5T

ORBIT DETERMINATION ACCURACY

ST 525.5 SR $47.5 SS 804.5

CRT .4986 CRS -.5824 CST -.9795

LSA 835.6 RSA 283.9 33A 51.9

EL1 562.3 ELI 280.5 ALF 24.88

LAUNCH DATE OCT 6 1970 FLIGHT TIM( 170.00 ARRIVAL DATE NAR 25 1971

HELIOCENTRIC CONIC

RL 149.59 LAL .00

RP 108.71 LAP -.48

RC 170.025 GL 3.65

PLAN(TOCENTRIC CONIC

C5 15.074 VHL 3.818

LNCH AZMTH LHCH TIN(

90.00 8 11 53

90.00 14 58 45

100.00 9 21 51

100.00 18 31 29

110.00 10 5 25

110.00 18 4 27

DIFFEREMTIAL CORRECTIONS

TOE .3485 TRA .8950 TCS-8.8305 BAU 1.1955

RDE .2120 RRA -.1525 RC5 .$570 FAU .02881

FOE .Z485 FRA .8951 FC5-1.7824 BSP 16587

BOE .4085 BRA .9080 BC5 6.8598 FSP -505

DISTANCE 505.825

LOL 12.55 VL 26.194 GAL -.44 AZL 89.50 HCA 252.20 8NA 121.91 ECC .22692 INC .5057 Vl 29.792

LOP 254.55 VP 36.764 GAP 11.57 AZP 90.15 TAL 181.50 TAP 75.70 RCA 94.25 APO 149.58 V2 54.859

GP 15.45 ZAL 85.28 ZAP 162.25 ETS 56.58 ZAE 128.11ETE 167.94 ZAC 118.33 ETC 266.99 CLP-171.19

OLA -18.78 RAL 288.01RAD 6587.5 V(L 11.596 PTH 2.05 VHP 7.566 DPA -8.94 RAP 274.18 ECC 1.2152

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

1491.80 2.05 359.45 143.23 118.25 8 56 45 891.8 5.79 552.79

5387.58 27.93 246.67 148.75 85.14 18 28 34 4787.6 26.97 258.14

1288.01 .90 542.22 142.80 119.08 9 42 57 666.0 4.86 535.88

5088.59 29.25 224.53 148.58 85.4S 17 56 18 4488.8 28.01 215.94

1129.62 -1.94 550.10 140.82 124.15 10 24 12 529.6 2.55 325.90

4797.75 52.55 201.84 147.98 78.88 19 24 25 4197.7 50.68 195.12

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 5190.7 S642 494.6 SG5 152.8 ST 724.8 SR 344.7 SS 345.3

RflT -.5757RRF -.5655 RTF .8986 CRT .5962 CRS -.5759 CST -.9905

SG8 5214.2 R25 .0569 R13 -.8989 LSA 829.7 NSA 287.8 SSA 42.8

SG1 5198.5 SG2 404.5 THA 176.85 ELI 757.7 ELI 264.7 ALF 18.11

LAUNCH DATE OCT 6 1970 FLIGHT TIN( 172.00 ARRIVAL DATE WAR 27 1971

HELIOCENTRIC CONIC

RL 149.58 LAL .00

RP 108.74 LAP -._

RC 172.049 GL 4.88

PLAN(TO(ENTRIC CONIC

C5 15.707 VHL 5.702

LNCH AZMTH LNCH TIN(

90.00 8 8 5S

90.00 15 50 8

loo.00 9 20 3O

100.00 17 1 15

110.O0 10 7 12

110.OO 18 $1 2

DISTANCE 509.412

LOL 12.55 VL 28.140 GAL .08 AZL 89.31 HCA 255.37 _4A 121.60 ECC .22997 INC .8870 Vl 29.792

LOP 287.70 VP 38.758 GAP 11.85 AZP 90.17 TAL 179.74 TAP 75.11 RCA 95.63 APO 149.56 V2 34.850

GP 14.87 ZAL 61.71 ZAP 165.12 ET$ 57.72 ZAE 128.22 ETE 168.56 ZAC 117.72 (TC 267.65 CLP-171.91

OLA -17.05 RAL 291.57 RAD 6587.5 V(L 11.823 PTH 2.04 VHP 7.714 DPA -9.58

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( I:_ CST TIN

1587.04 -.40 5.Q4 147.00 118.31 8 35 3 9SZoO

5552.88 27.55 242.71 152.40 85.20 18 59 1 4752.9

1358.11 -1.48 546.08 146.40 119.86 9 42 46 756.1

5058.04 28.79 220.91 152.22 81.57 18 25 14 4439.0

1189.80 -4.24 533.25 144.68 125.95 10 27 2 589.8

4758.12 51.98 198.88 151.53 77.22 19 50 20 4158.1

DIFFERENTIAL C(:IU_CTION$

TDE .4824 TRA 1.1064 TC3-8.5598 BAU 1.Z059

ROE .2148 ImA -.1889 RCS .$505 FAU .02481

FDE .2870 FRA .7438 FCS-1.5908 BSP 16705

80[ .5280 DRA 1.1189 BC3 8.5881 FSP -489

RAP 278.52 ECC 1.2256

INJ 2 LAT INJ 2 LONG

3.59 557.O1

26.32 234.28

2.50 339.54

27.32 212.41

.25 527.04

29.89 190.50

ORBIT DETERMINATION ACCURACY

ST 931.5 Sit 341.9 SS 382.2

CRT .8589 CRS -.8020 CST -.9956

LSA 1030.6 NSA 258.5 SSA 56.6

ELI 958.6 EL2 255.5 ALF 14.25

RID-COURSE EXECUTION ACCURACY

SET 52_K).5 SGR 41rE.7 $85 149.5

RRT -.5521 RRF -.54OG RTF .8977

SEe 5258.7 RL_ .0508 R18 -.8979

SG1 5257.7 SG2 410.5 THA 177.OO
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH DATE OCT 6 1970

HELIOCENTRIC CONIC

RL 149.56 LAL .DO

RP 109.77 LAP -.85

RC 174.080 GL 5.94

PLANETOCENTRIC CONIC

C$ 14.495 VHL 3.807

LNCH AZNTH LNCH T|ME

90.00 8 7 lO

90.00 15 59 25

100.00 9 20 4

100.00 17 29 13

110.00 10 9 30

110.00 18 56 18

FLIGHT TIME 174.00 ARRIVAL DATE MAR 29 1971

DISTANCE 514.972

LOt_ 12.33 VL 26.087 GAL .62 AZL 89.13 HCA 258.54 SNA 121.29 ECC .23333 INC .8652 VI 29.792

LOP 270.88 VP 36.690 GAP 12.14 AZP 90.17 TAL 177.97 TAP 78.51 RCA 92.99 APO 149.59 V2 34.841

GP 14.34 ZAL 78.20 ZAP 163.93 ETS 59.26 ZAE 128.33 ETE 168.73 ZAC 117.14 ETC 268.32 CLP-172.65

DLA -15.43 RAL 295.02 RAD 8587.8 VEL 11.657 PTH 2.05 VHP 7.873 DPA -10.11 RAP 278.91ECC 1.2386

L-| TINS INJ LAT |NJ LONG |NJ RT A$C INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT [NJ 2 LONG

1639.19 -2.72 7.67 150.89 118.20 8 34 29 1039.2 1.07 1.04

5285.34 27.12 239.30 156.13 81.54 17 27 31 4685.3 25.67 230.93

1404.00 -3.78 349.80 150.30 119.87 9 43 28 804.0 .20 343.27

4995.77 28.31 217.78 155.92 79.99 18 52 28 4395.8 26.84 209.38

1249.14 -6.49 356.37 148.$3 123.64 10 30 19 649.1 -2.02 330.13

4723.39 31.42 196.33 155.15 75.80 20 14 59 4123.4 29.15 187.86

DIFFERENTIAL CORRECTIONS

TOE .8223 TRA 1.3157 TC3-6.2573 BAU 1.2140

RDE .2188 RRA -.1787 RCS .3063 FAU .02340

FDE .3217 FRA .7802 FC3-1.3975 BSP 16881

BOE .8598 BRA 1.3277 BCS 8.2648 FSP -484

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5272.3 STd_ 490.7 SG3 145.9 ST 1130.1 SR 339.9 SS 413.1

RRT -.§320 RRF -.5175 RTF .9016 CRT .6660 CRS -.6230 CST -.9952

SCA_ 5295.1 R23 .0412 R13 -.9018 LSA 1224.4 MSA Z51.8 SSA 31.7

SGI 5278.8 SG2 415.0 THA 177.15 EL1 1153.6 EL2 248.3 ALF 11.89

LAUNCH DATE OCT 8 1970 FLIGHT TIME 176.00 ARRIVAL DATE MAR 51 1971

HELIOCENTRIC CONIC

RL 149.56 LAL .00

RP 108.79 LAP -1.03

RC 176.055 GL 6.90

PLAMETOCENTRIC CONIC

C3 15.455 VHL 3.951

LNCH AZMTH LNCH TIN[

90.00 8 S 18

90.00 19 29 50

100.00 9 20 19

100.00 17 55 30

110.00 10 12 9

110.00 19 tO 10

DIFFERENTIAL CCRRECTIONS

TDE .7S77 TRA 1.5404 TC3-5.9095 BAU 1.2222

ROlE .2239 RRA -.1919 RC3 .2807 FAU .02194

FOE .5561 FRA .8209 FC3-1.2292 BSP 17027

BDE .7997 BRA 1.5525 BC3 5.9162 FSP -475

DISTANCE 520.503

LOt- 12.33 VL 26.054 GAL 1.18 AZL 88.96 HCA 261.70 SNA lZ0.99 ECC .25701 INC 1.0392 V1 29.792

LOP 274.05 VP 56.645 GAP 12.45 AZP 90.15 TAL 176.21 TAP 77.91 RCA 92.51 APO 149.86 V2 34.853

GP 15,85 ZAL 74.78 ZAP 164.88 ETS 91.01 ZAE 128.42 ETE 169.08 ZAC 116.58 ETC 268.98 CLP-173.39

DLA -15.86 RAL 298.54 RAD 6567.6 VI[L 11.698 FTH Z.06 VHP 8.044 DPA -10.56 RAP 281.51 ECC 1.2545

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1708.88 -4.95 11.58 154.88 117.92 8 34 47 1108.9 -1.18 4.95

5244.27 26.68 258.57 159.91 80.14 17 54 15 4644.5 25.04 229.09

1470.05 -5.99 353.45 154.29 119.54 9 44 49 870.0 -2.04 346.89

4958.53 27.84 215.10 159.67 78.65 19 18 8 4358.5 25.99 206.78

1307.74 -8.88 539.49 152.65 123.19 10 53 56 707.7 -4.25 555.20

4695.40 30.90 194.15 158.83 74.80 20 38 24 4095.4 28.48 185.78

MID-COUR6E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5309.0 $_ 488.0 SG5 142.5 ST 1524.0 SIR 557.6 $S 445.3

RRT -.5119 RRF -.4954 RTF .9043 CRT .8807 CRS -.6571 CST -.9962

SO8 5331.4 R23 .0345 R15 -.9044 LSA 1414.9 NSA 246.4 SSA 28.0

SG1 5314.9 $62 418.8 THA 177.29 EL1 1344.4 ELZ 243.6 ALF 10.19

LAUNCH DATE OCT 6 1970

HELIOCENTRIC COMIC

RL 149.58 LAL .OO

RP 108.82 LAP -1.21

RC 178.056 GL 7.74

PLANE TOCENTRIC CONIC

C5 16.597 VHL 4.074

LNCN AZNTH LNCH TIME

90.00 8 8 9

90.OO 16 52 52

100.00 9 21 6

100.00 18 20 15

110.00 10 15 2

110.00 19 42 48

FL|GHT TIME 178.00 ARR%VAL DATE APR 2 1971

DISTANCE 525.999

LOt- 12.53 VL 25.983 GAL 1.76 AZL 88.79 HCA 264.87 SNA 120.69 ECC .24105 INC 1.Z104 Vl 29.792

LOP 277.20 VP 38.601 GAP 12.78 AZP 90.11 TAL 174.45 TAP 79.51 RCA 91.60 APO 149.78 V2 34.825

GP 13.42 ZAL 71.48 ZAP 165.38 ET$ 82.99 ZAE 128.51 ETE 169.59 ZAC 116.04 ETC 269.65 CLP-174.13

DLA -12.57 RAL 501.54 RAD 8567.7 VEL 11.747 PTH 2.07 VHP 8.227 DPA -lO.9Z RAP 285.75 ECC 1.2732

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST T[N INJ 2 LAT INJ 2 LONG

1776.47 -7.09 15.39 158.91 117.49 8 55 45 1176.5 -5.36 8.70

5209.18 26.24 233.90 163.75 78.97 18 19 21 4609.2 24.46 225.68

1534.49 -8.15 357.04 158.55 118.86 9 46 41 934.5 -4.22 350.44

49a4.37 27.59 212.85 163.46 77.54 19 42 19 4526.4 25.40 204.59

1385.59 -10.82 542.60 15S.73 122.62 10 57 48 765.6 -6.45 356.24

4688.04 50.43 192.52 162.57 73.82 21 0 54 4068.0 27.88 184.05

DIFFERENTIAL CORRECTIONS

TDE .9075 TRA 1.7685 TC3-5.5582 8AU 1.2346

ROE .2309 RRA -.20AZ RC3 .258S FAU .02074

FOE .3857 FRA .8587 FCS-I.DBZl BSP 17409

BDE .9395 BRA 1.7782 8C3 5.5641 FSP -478

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5348.6 S_R 485.4 $65 139.0 ST 1495.2 SR 356.5 89 465.5

RRT -.4932 RRF -.4759 RTF .9083 CRT .6891CRS -.6465 CST -.9968

SGB 5370.6 R23 .0289 R13 -.9084 LSA 1581.0 NSA 243.6 $$A 25.2

SG1 5354.0 SG2 421.8 THA 177.42 ELI 1511.S ELZ 240.9 ALF 9.06

LAUNCH DATE OCT 8 1970 FLIGHT TIME 180.00 ARRIVAL DATE APR 4 1971

HELIOCENTRIC CONIC

RL 149.58 LAL .00

RP 108.84 LAP -1.38

RC 180.002 GL 8.47

PLANETOCENTRIC CONIC

C3 17.951 VHL 4.257

LNCH AZMTH LNCH TZME

90.00 8 6 28

90.00 17 16 37

100.00 9 22 18

100.00 18 43 27

110.00 10 18 7

110.00 ZO 4 7

DISTANCE 531.459

LOt. 12.33 VL 25.932 GAL 2.37 AZL 8R.62 HCA 268.05 SMA lZ0.40 ECC .24547 INC 1.5798 Vl 29.792

LOP 280.36 VP _HL559 GAP 13.12 AZP 90.05 TAL 172.68 TAP 80.72 RCA 90.85 APO 149.96 V2 54.818

GP 15.02 ZAL 68.27 ZAP IN.D2 ETS 65.20 ZAE 128.59 ETE 169.68 ZAC 115.52 ETC 270.28 CLP-174.86

DLA -10.95 RAL 304.60 RAD 6587.7 VI[L 11.804 PTH 2.09 VHP 8.425 DPA -11.19

L-| TIME INJ LAT INJ _ INJ RT ASC INJ AZMTM INJ TIME PO CST TIM

1842.23 -9.14 19.14 163.02 116.92 8 37 8 1242.2

5179.63 25.84 231.63 197.57 79.00 18 42 57 4579.8

1597.49 -10.18 .59 162.47 118.26 9 48 55 997.5

4899.60 26.98 210.94 167.29 76.63 20 5 6 4299.6

14£2.71 -12.90 345._ 1Q0.86 121.93 10 41 49 822.7

4647.15 30.02 190.93 11Q.34 72.62 21 21 34 4047.1

DIFFERENTIAL CGtRI[CTIONS

TDE 1.0718 TRA 9.01_ TC3-5.1416 BAU 1.2352

ROE .2874 RItA -.2178 RC3 .2287 FAU .01912

FDE .4195 FRA .9014 FC3 -.DL_ Blk m 17323

BDE 1.0978 BRA 2.0345 BC3 5.1469 FSP -458

RAP 286.17 ECC 1.2954

INJ 2 LAT INJ 2 LONG

-5.46 12.39

25.95 223.68

-6.52 353.95

24.88 202.78

-8.59 539.28

27.58 182.64

ORBIT DETERMINATION ACCURACY

ST 1878.0 SR 533.5 SS 494.3

CRT .6957 CRS -.6557 CST -.9974

LSA 1764.4 NDA 259.8 SSA 25.0

EL1 1694.5 EL2 257.3 ALF 8.03

NID-COURI_ EXECUTION ACCURACY

SGT 5370.7 8M 480.3 $83 135.9

RRT -.4710 RRF -.4524 RTF .9098

$68 53t2.2 RL_ .0741 R13 -.9099

SG1 5375.5 $G2 425.5 THA 177.57
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 8 1970 FLIGNT T|NE 182.00 ARR|VAL DATE APR 6 1971

HELIOCENTRIC CONIC DISTANCE 536.877

RL 149.58 LAL .00 LOt. 12.33 VL 25.882 GAL S.OO AZL 88.45 NCA 271.19 SNA

RP 108.88 LAP -1.SS LOP 283.52 VP 36.517 GAP 13.48 AZP 89.97 TAL 170.93 TAP

RC 181.854 GL 9.08 GP 12.65 ZAL 65.21ZAP 166.91 (TS 67.65 ZAE 126.66 ETE

PLAN(TOCENTRIC CONIC

C5 19.537 VNL 4.420 DLA -9.60 RAL 307.52 RAD 6567.8 V(L 11.871PTH 2.11VNP 8.637 DPA -11.39 RAP 288.81ECC 1.3215

LNCH AZHTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC |NJ AZNTH |NJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 8 7 11 1908.51 -11.09 22.83 167.17 116.22 8 38 57 1306.5 -7.48 18.02

O0.O0 17 39 11 5155.39 25.49 230.14 171.44 77.23 19 5 6 4555.4 23.48 222.05

100.00 9 23 48 1859.12 -12.14 4.11 166,62 117.53 9 51 27 1059.1 -8.36 587.37

100.00 19 S 15 4877.78 26.63 209.42 171.13 75.90 20 28 32 4277.8 24.43 201.31

110.00 10 21 18 1479.04 -14.91 346.65 165.03 121.12 10 45 57 679.1 -10.87 342.31

110.00 20 24 14 4850.92 29.68 169.R15 170.15 72.21 21 41 24 4030.6 28.96 181.55

DIFFERENTIAL CONRECTION8 N|D-COURS_ EXECUT|ON ACCURACY ORBIT DETERNINAT|ON ACCURACY

TOE 1.2339 TRA 2.2842 TC3-4.7347 BAU 1.2378 SGT $394._$T_ 474.9 SG3 132.7 ST 1840.1 Sit 331.3 85 518.9

ROlE .249R RRA -.2305 RC3 .2050 FAU .01770 RRT -.449§ RRF -.4308 RTF .9125 CRT .7003 CRS -.6928 CST -.9978

FD( .4908 FRA .94_0 FC3 -.7845 BRP 17395 _ 5414.9 R23 .OLEO R13 -.9126 LSA 1925.1MSA 237.0 SSA 21.1

601[ 1.2592 BRA 2.2958 BC3 4.7391FSP -447 SGI 5398.3 SG2 423.9 THA 177.72 ELI 1854.9 EL2 234.6 ALF 7.31

120.12 ECC .25031 INC 1.5465 Vl 28.782

82.12 RCA 90.05 APO 150.19 V2 34.812

169.95 ZAC 115.00 (TC 270.93 CLP-175.58

LAUNCH DATE OCT 6 1970 FLIGHT TIlE 184.00 ARRIVAL DATE APR 8 1971

HELIOCENTRIC CONIC DISTANCE 542.244

RL 149.58 LAL .00 LOL 12.33 VL 25.832 GAL 3.67 AZL 88.28 t_A 274.35 SMA 119.84 ECC .25562 INC 1.7178 Vl 29.792

RP 108.87 LAP -1.71 LOP 288.89 VP 36.476 GAP 13.87 AZP 89.87 TAL 169.17 TAP 83.53 RCA 89.21 APO 150.48 V2 34.808

RC 183.891 GL 9.82 &P 12.32 ZAL 62.29 ZAP 187.15 ET$ ?0.55 ZN[ 128.73 ETE 170.19 ZAC 114.50 ETC 271.$7 CLP-178.32

PLANIETOCENTRIC CONIC

CS 21.388 V14L 4.625 DLA -8.34 RAL 310.30 RAD 8587.9 _EL 11.948 PTH 2.15 VHP 8.887 DPA -11.52 RAP 291.06 ECC 1.5520

LNCH AZHTH LNCH TIME L-I TIN( ZNJ LAT INJ LONG |NJ RT AI_ INJ AZMTH INJ TIM( PO C$T TIN INJ 2 LAT INJ 2 LONG

IK).O0 8 8 15 1948.01 -12.95 28.49 171.35 115.40 8 41 3 1388.8 -9.42 19.58

90.00 19 O 17 51_.09 25.19 229.80 175.31 78.82 19 25 53 4556.1 23.10 220.78

100.00 9 25 33 1719.43 -14.01 7.81 170.91 118.82 9 54 12 1119.4 -10.52 .77

100.00 19 25 40 4R80.70 28.34 Z08.L_ 174.99 75._4 20 46 40 4260.7 24.07 L_0.1?

110.00 10 24 34 1534.80 -18.84 352.00 11_.23 1L_).20 10 50 9 954.6 -12.70 345.34

110.00 20 43 7 4819.29 29.42 188.80 175.87 71.78 22 O 6 4018.5 26.85 180.71

DIFFERENTIAL CORRECTIONS MID-COURSE EX£CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.3736 TRA 2.5308 TC3-4.3788 BAU 1.2533 SGT 5417.5 SGR 496.7 _3 128.8 ST 1955.5 SR 351.1 SS $29.4

RDE .2870 limA -.2409 RC3 .1818 FALl .01487 RRT -.4_OORRI r -.41L_ RTF .9175 CRT .7041CR3 -.8679 CST -.9980

.4993 FRA .9738 FC5 -.IMI27 BSP 12112 SGB 5437.9 R_3 .0188 R13 -.9176 LSA 2038.4 NSA 235.7 SSA 19.5

BO( 1.3977 BRA 2.5423 BC3 4.3834 FSP -460 SG1 54_1,5 SG2 423.8 THA 177.85 EL1 1967.6 ELI 233.4 ALF 8.90

LAUNCH DATE OCT 6 1970 FLIGHT T|N[ 186.00 ARRIVAL DATE APR 10 1971

HELIOCENTRIC CONIC

RL 149.$8 LAL .OO

RP 108.89 LAP -1.87

RC 185.815 GL 10.08

PLAN[TOCENTR|C CONIC

CS 28.554 VNL 4.851

LNCH AZMTH LNCH TIM(

90.00 8 9 34

90.00 18 20 2

100.00 9 27 29

100.00 19 44 48

110.00 10 27 93

110.00 21 0 55

DISTANCE 547.563

LOt. 12.35 VL 25.784 GAL 4.37 AZL 88.11 NCA 277.51 SNA 119.57 ECC .26145 INC 1.8880 Vl 28.782

LOP 289.85 VP 38.457 GAP 14.28 AZP 89.75 TAL 167.43 TAP 64.94 RCA 88.31 APO 150.83 V2 34.801

GP 12.01 ZAL 59.50 ZAP 167.63 ETS 73.32 ZAE 128.79 ETE 170.42 ZAC 114.00 ETC 272.20 CLP-177.0$

DLA -7.18 RAL 312.94 RAD 8568.0 VEL 12.058 PTH 2.15 VHP 9.114 DPA -11.57 RAP 293.51ECC 1.3873

L-I TIN( |NJ LAT ]NJ LONG |NJ RT kSC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2029.98 -14.70 50.11 175.56 114.48 8 43 24 1429.9 -11.28 23.11

5121.47 24.96 227.80 179.20 76.17 19 45 23 4521.5 22.81 219.79

1776.90 -18.79 11.10 175.03 115.72 9 57 7 1178.5 -12.20 4.15

4848.05 26.12 207.36 178.88 74.93 21 5 36 4248.1 23.60 199.33

1589.36 -18.68 355.18 175.46 119.16 10 54 23 989.4 -14.65 348.38

4809.97 29.24 188.22 177.80 71.45 22 17 43 4010.0 26.43 180.18

ORBIT DETERMINATION ACCURACY

ST 2116.8 SR 327.3 33 554.5

CRT .7060 CRS -.6758 CST -.9984

LSA 2202.2 HSA 231.7 $SA 18.4

EL1 2131.6 ELI 229.7 ALF 8.32

DIFFERENTIAL CORRECTIONS

TO( 1.5714 TRA 2.8439 TC3-3.9345 BAU 1.258R

ROE -2982 RRA -.2539 RC3 .1551 FAU .0|504

FOE .5090 FRA 1.0L_4 FC3 -.5552 BSP 17576

BOE 1.5638 BRA 2.8552 BC3 3.9375 FSP -428

HID-COURSE EXECUTION ACCURACY

$GT 5429.3 SCaR 461.4 $05 126.5

RRT -.4049 N tF -.3896 RTF .9167

$TAJ 5448.8 R25 .0135 R13 -.9188

SG1 5432.5 SG2 421.7 THA 178.02

LAUNCH DATE OCT 8 1970 FL|GHT TIME 188.00 ARRIVAL DATE APR 12 1971

HELIOCENTRIC CONIC

RL 149.$9 LAL .00

RP 1011.90 LAP -2.03

RC 187.719 GL 10.41

PLAM(TOCENTR|C CONIC

C3 29.0R1 _ S.101

LNCH AZNTH LNCH TIM(

gO.O0 8 11 5

90.00 10 59 2T

100.00 9 29 33

100.00 20 2 41

110.00 10 31 13

110.00 21 17 30

DISTANCE 552.818

LOL 12.33 VL 25.758 GAL 5.10 AZL 67.94 NCA 280.67 SMA 119.31 ECC .26780 INC 2.0808 Vl 29.792

LOP 295.01 VP 34.396 GAP 14.73 AZP 88.62 TAL 185.70 TAP 86.37 RCA 87.36 APO 151.26 V2 34.797

GP 11.74 ZAL 59.87 ZAP 196.O( ETS 78.55 ZA( 128.83 ETE 170.63 ZAC 113.51 ETC 272.82 CLP-177.78

DLA -8.08 RAL 315.44 RAD 85(18.1 VI[L 12.141 PTH 2.18 VHP 9.381 DPA -11.56 RAP 295.95

L-I TIN( INJ LAT INJ LONG ZNJ RT A$C INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT

Z088.48 -18.35 53.71 179.79 113.45 8 45 55 1489.5 -13.04

5111.28 24.79 227.10 105.07 75.88 20 3 39 4511.3 22.60

1854.33 -17.47 14.58 1_.£7 114.85 10 O 9 1236.3 -14.00

4839.85 25.97 Z08.78 182.73 74.96 21 23 20 4239.6 23.61

1645.27 -_D.44 358.37 177.71 118.02 10 58 56 1043.3 -16.53

4405.4? 28.14 187.90 181.84 71.29 ZZ 54 15 4005.5 26.51

DIFF'ERENT|AL _CTICN8

TO( 1.74841. TRA 9.1491 TC3-3.5507 BALI 1.2391

60( .2764 RItA -.2844 RC3 .13_1FAU _01577

FD[ .5375 FRA 1.0801 FC3 -.4983 BRP 17850

801[ 1.7708 BRA 3.1582 BC5 3.5932 FSP -418

NID-COURIM[E_CUTION ACCURACY

8GT S440.11H'dt 4§5.$ SG3 123.4

RRT -.581| RRI r -._37 RTF .9223

$43B.4 RL_ .0110 R13 -.9223

SG1 5443.5 _ 418.9 THA 178.17

(CC 1.4282

INJ 2 LONG

26.80

219.11

7.51

196.77

351.43

179.86

ORBIT DETERNINAT|ON ACCURACY

ST 2237.2 SR 325.3 $S 570.8

CRT .7121CR$ -.8820 CST -.8988

LSA 2320.3 NSA 229.0 SSA 17.3

EL1 2249.2 EL2 227.2 ALF 5.97

ZOH



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH DATE OCT 6 1970 FLIGHT TIME 190.00 ARRIVAL DATE APR 14 1971

HELIOCENTRIC CONIC

RL 149.88 LAL .00

RP 108.92 LAP -2.17

RC 189.810 GL 10.69

PLANETOCENTRIC CO_IC

C3 88.898 VHL 5.378

LNCN AZNTH LNCH TIME

90.00 8 12 48

90.00 18 55 39

100.00 9 31 44

100.00 20 19 22

110.00 10 34 32

110.00 21 35 S

DI3TANCE 557.998

LOt. 12.33 VL 25.689 GAL 5.88 AZL 87.76 HCA 283.83 SMA 119.05 ECC .27480

LOP 298.17 VP 38.382 GAP 15.20 AZP 89.48 TAL 163.98 TAP 87.81 RCA 86.33

GP 11.48 ZAL 54.38 ZAP 168.43 ET8 80.05 ZAE 128.87 ETE 170.83 ZAC 113.01

DLA -5.04 RAL 317.81 FAD 6§68.Z VEL 12.259 PTH 2.21 VHP 9.671 DPA -11.48

L-I TIME INJ LAT INJ LONG INJ RT ASC TNJ AZNTH INJ TIME PO CST TIN

2147.89 -17.89 37.29 184.03 112.32 8 48 33 1547.7

5105.23 24.69 226,68 186.94 75.67 20 20 44 4505.2

1892.94 -19.04 18.05 183.52 113.49 10 3 17 1292.9

4835.21 25.89 206.47 186.59 74.52 21 39 57 4235.2

1696.32 -22.10 1.59 181.99 116.77 11 2 48 1096.3

4604.60 29.13 187.84 185.47 71.26 22 49 47 4004.6

DIFFERENTIAL CORRECTIONS

TDE 1.9313 TRA 3.4814 TC3-3.1844 BAU 1.2310

ROE .2918 RRA -.2736 RC3 .1134 FAU .01255

FOE .5653 FRA 1.1129 FC3 -.3761 BSP 17741

BOE 1.9532 BRA 3.4722 BCS 3.1864 FSP -410

MID-COURSE EXECUTION ACCURACY

9GT 5447.4 S_ 444.Z SG3 120.5

RRT -.3560 RflF °.3399 RTF .9261

$GB 5465.5 R23 .0089 R13 -.9281

881 5449.8 $82 414.9 THA 178.33

INC 2.2373 Vl 29.792

APO 151.76 V2 34.793

ETC 273.44 CLP-178.53

RAP 298.38 ECC 1.4756

INJ 2 LAT INJ 2 LONG

-14.71 30.06

22.48 218.71

-15.70 10.85

23.52 198.48

-18.33 354.49

26.29 179.81

ORBIT DETERMINATION ACCURACY

ST 2341.4 SR 323.2 89 585.4

CRT .7165 CR$ -.8888 CST -.9988

LSA 2424.4 NSA 226.0 SSA 16.3

EL1 2352.9 EL2 224.3 ALF 5.70

LAUNCH DATE OCT 6 1970 FLIGHT TIME 192.00 ARRIVAL DATE APR 16 1971

HELIOCENTRIC CONIC

RL 149.58 LAL .00 LOt. 12.33 VL

RP 108.93 LAP -2.31 LOP 299.33 VP

RC 191.483 GL 10.91 GP 11.23 ZAL

PLANETOCENTRIC CONIC

C3 32.Z24 VNL 5.677

LNCN AZNTN LI_H TIME

90.00 8 14 34

90.00 19 11 39

100.00 9 33 59

1OO.OO 20 54 55

110.00 10 57 49

110.00 21 47 34

DIFFERENTIAL C(]tRI[CTION8

TD_ 2.11iNI TRA 3.7958 TC5-2.8589 BAU 1.2237

ROE .3099 RRA -.2814 RCS .0951 FAU .01138

FOE .5929 FRA 1.1578 FC$ -.5058 BSP 17844

BDE 2.1417 8RA 3.8040 8C3 2.8405 FSP -402

DISTANCE 563.097

25.643 GAL 8.71AZL 87.58 NCA 286.99 SNA 118.79 ECC .28250 INC 2.4186 Vl 29.792

38,327 GAP 1§.72 AZP 89,29 TAL 162,29 TAP 89,28 RCA 85.24 APO 152.33 V2 34.790

52,03 ZAP 168,73 ETS 85,81 ZAE 128.89 ETE 171.02 ZAC 112.52 ETC 274.04 CLP-179,28

DLA -4.10 RAL 320.04 RAD 8568.3 VEL 12.393 PTH Z.24 VHP 9.986 DPA -11.34 RAP 300.80 ECC 1.5303

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH ZNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2L_D4.55 -19.32 40.85 188.28 111.11 8 51 18 1604.6 -16.28 33.49

5105.09 24.65 226.54 190.80 75.61 20 36 42 4503.1 22.43 218.57

1948.35 -20.50 21.51 187.78 112.24 10 6 27 1848.3 -17.31 14,17

48_4.50 25.88 208.42 190.44 74.49 21 35 29 4234.5 23.50 198.43

1748.48 -29.88 4.88 188.27 115.42 11 6 58 1148.5 -20.04 357.56

4607.12 29.18 188.02 199.29 71.35 23 4 21 4007.1 26.36 179.97

MID-COURS( EXECUTION ACCURACY ORBIT DETERNIHATION ACCURACY

$GT $449.9 $_ 434.2 SG3 117.6 ST 2431.6 SR $21.1 $8 598.8

RRT -.$293 RRF -.$148 RTF .9301 CRT .7218 CR8 -.6981 CST -.9990

SGA_ 5487.2 R23 .0072 R13 -.9301 LSA 2514.8 NSA 222.8 $$A 15.5

SG1 5451.8 882 409.9 THA 178.49 EL1 2442.7 EL2 221.3 ALF 5.49

LAUNCH DATE OCT G lg70 FLIGHT TIME 194.00 ARRIVAL DATE APR 18 1971

HELIOCENTRIC CONIC

RL 149.58 LAL .DO LOt. 12.33 VL

RP 108.93 LAP -2.45 LOP 302.49 VP

RC 193.340 gL 11.07 GP 11.03 ZAL

PLAN£TOCENTRIC CONIC

C3 36.074 VHL 8.OO8

LI_H AZNTH LNCH TIME L-I TIME INJ LAT

90.00 8 18 27 2280.08 -20.85

90.00 19 26 31 5104.49 24.88

lO0.OO 9 36 17 2002.53 -21.88

100.00 20 49 22 4837.25 25.93

110.00 10 41 4 1799.72 -25.12

110.00 22 1 5 4812.83 29.30

DIFFERENTIAL CORRECTION3

TOE 2.3148 TRA 4.1446 TC5-2.5139 8AU 1.2130

ROE .3228 RRA -.2878 RC3 .0787 FAU .01028

FDE .6209 FRA 1.2045 FC3 -.2481 BSP 17961

BOE 2.3372 BRA 4.1546 BC3 2.5151 FSP -395

DISTANCE 568.099

25.597 GAL 7.58 AZL 87.39 HCA 290,15 SNA

36.292 GAP 18.28 AZP 89.10 TAL 180.62 TAP

49.62 ZAF 166.97 ETS 87.82 ZAE 128.90 ETE

118.55 ECC .zgogT INC 2.8061 Vl 29.792

90.76 RCA 84.05 APO 153.04 V2 34.788

171.20 ZAC 112.05 ETC 274.65 CLP 179,96

DLA

INJ LONG INJ RT ASC INJ AZHTH INJ TIME

44.38 192.52 109.82 8 54 7

228.63 194.63 75.65 20 51 36

24.96 192.04 110.91 10 9 40

206.61 194.26 74.58 22 10 0

8.10 190.57 113.98 11 11 4

188.41 198.10 71.56 23 17 58

MID-COURSE EXECUTION ACCURACY

SGT 5447.7 SGR 423.4 SG3 114.7

RRT -.5007 RRF -.2880 RTF .9344

SGe 5464.1 R23 .0058 R13 -.9344

$G1 5449,2 $G2 403.7 THA 178.65

-3.23 RAL 322.14 RAO 6568.4 VEL 12.548 PTH 2.27 VHP 10.330 DPA -11.15 RAP 303.20 ECC 1.5937

PO CST TIM INJ 2 LAT INJ 2 LONG

1660.1 -17.76 38.90

4504.5 22.46 218.66

1402.5 -18.82 17.48

4287.S 23.56 198.61

1199.7 -21.67 .65

4012.8 26.51 180.35

ORBIT DETERMINATION ACCURACY

ST 2509.2 SR 318.8 38 611.6

CRT .7274 CR8 -.7039 CST -.9991

LSA 2592.9 NSA 219.2 8SA 14.7

ELI 2519.9 EL2 217.8 ALF 5.32

LAUNCH DATE OCT 6 1970 FLIGHT TIME 195.00 ARRIVAL DATE APR ZO 1971

HELIOCENTRIC CONIC

RL 149.56 LAL .00

RP 109.94 LAP -2.57

RC 195.178 GL 11.19

PLAN[TOCENTR|C CONZC

C3 40.534 VHL 6.3(,7

LNCH AZNTH LNCH TIME

90.00 8 18 25

90.00 19 40 19

10O.00 9 38 38

100.00 21 2 48

110.00 10 44 18

110.0O 22 13 39

DISTANCE 572.989

LOt. 12.35 VL 25.555 GAL 8.51 AZL 87.Z0 NCA 293.30 _A

LOP $05.96 VP 38.259 GAP 16.89 AZP 88.89 TAL 158.98 TAP

GP 10.83 ZAL 47.74 ZAP 169.14 ETS 92.06 ZAE 128.89 ETE

118.31 ECC .30031 IN(: 2.8013 Vl 29.792

92.28 RCA 82.78 APO 153.84 V2 34.786

171.37 ZAC 111.54 ETC 275.20 CLP 179.18

DLA -2.44 RAt. 324.12 RAD 8568.6 VI[L 12.724 PTH 2.31 VHP 10.706 OPA -10.91

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

2314.21 -21.88 47.89 1_H_.75 108.47 8 38 59 1714.2

5109.26 24.78 226.M 198.44 75.80 21 5 29 4509.3

2055.47 -23.11 28.40 168.28 109.51 10 12 53 1455.5

4845.25 28.04 207.D2 198.06 74.77 22 23 $1 4243.2

1849.99 -26.47 11.38 194.86 112.46 11 15 6 1250.0

4821.47 29.49 189.02 ISHD.S)O 71.87 25 30 40 4021.5

DIFFERENTIAL COIIIt[CTIONS

TDE 2.S172 TRA 4.5137 TC3-2.2108 BAU 1.1985

ROll .3404 RRA -.Z917 RC3 .0641 FAU .00918

FOE .8484 FRA 1.2582 FC3 -.1957 BSP 18118

BOE 2.5401 BRA 4.5281 BC3 2.2116 FSP -389

RAP 305.58 ECC 1.6671

INJ Z LAT INJ 2 LONG

-19.13 40.28

22.56 218,98

-20.24 20.78

23.69 199.01

-23.19 5.76

26.73 180.92

ORBIT DETERNINATION ACCURACY

ST 2574.2 SR 316.3 SS 624.1

CRT .7339 CRS -.7124 CST -.9993

LSA 2658.8 MSA 215,3 8SA 14.0

EL1 2584.7 EL2 214.0 ALF 5.19

MID-COUIt_ME EXECUTION ACCURACY

SGT 5439.2 9GR 411.8 SG3 111.9

RRT -.2897 RRF -.2592 RTF .9389

S_ 5454.8 R23 .OOd8 R13 -.9389

881 5440.4 882 396.4 THA 178.82

2030



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE OCT 6 1970 FLIGHT T|NE 196.00 ARRIVAL DATE APR ZZ 1971

HELIOCENTRIC CONIC DISTANCE 577.739

RL 149.56 LAb .DO LOt. 12.55 VL 25.509 GAL 9.51AZL 86.88 HCA 296.46 SNA

iP 101.94 LAP -Z.69 LOP 308.82 VP 38.228 GAP 17.51 AZP 66.18 TAL 157.57 TAP

RC 199.997 6L 11.25 GP 10.65 ZAL 45.80 ZAP 189.25 ET6 N.49 ZAE 128.86 ETE

PLAN(TOCENTRIC CONIC

C$ 45.71D VHL 6.781DLA -1.71RAL 525.97 RAD 6588.7 VI[L 12.928 PTH 2.36 VHP 11.118 DPA -10.61 RAP 507.94 ECC 1.75£4

LNCH AZNTH bitCH TIN( L-I TINE INJ LAT INJ LONG |NJ fiT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ Z LONG

90.00 6 20 28 2366.95 -22.95 51.57 200.95 107.08 6 59 55 1766.9 -20.40 45.43

90.00 19 56 5 5117.12 24.88 227.50 202.21 76.04 21 16 22 4517.1 22.72 219.50

100.00 9 40 59 2107.13 -_4.24 51.82 200.51 108.05 10 16 6 1507.1 -21.55 24.08

100.00 21 15 15 4852.17 26.Z0 207.04 Z01.83 75.06 22 36 6 4252.2 23.89 11HD.60

110.0D 10 47 ?.4 18J6.92 -27.71 14.84 199.14 110.87 11 19 5 1299.2 -24.62 6.87

110.00 22 25 18 4832.84 29.73 189._ 200.fdS 72.29 23 42 31 4032.8 27.02 161.68

DIFFERENTIAL CGRRECTIONS NID-COURIM[ EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

TDE E.7295 TRA 4.9045 TC3-1.9288 BALI 1.1792 SGT 5427.3 $GR 399.4 SG3 109.2 ST 2829.3 SR 315.7 SS 637.0

ItO£ .3593 RRA -.2938 tiC3 .0512 FAU .00808 RRT -.2359 RRF -.2275 RTF .0435 CRT .7412 CRS -.7215 CST -.9994

FD( .9774 FRA 1.3050 FC3 -.1560 BSP 18845 _ 5442.0 R23 .0040 R$3 -.9435 LSA 2715.5 NSA 210.9 SSA 13.5

BOE 2.7531MA 4.9153 BC3 1.9295 FSP -383 SG1 5428.1 $62 3118.1 THA 178.00 EL1 2839.6 EL2 209.7 ALF 5.09

116.07 ECC .31065 INC 3.0059 Vl ED.TR2

95.85 RCA 81.40 APO 154.75 V2 54.785

171.54 ZAC 111.05 ETC 875.76 CLP 178.59

LAUNCH DATE OCT 8 1970 FLIC_IT TINE ZO0.O0 ARRIVAL DATE APR 24 1971

HELIOCENTRIC CONIC DISTANCE 582.330

RL 149.58 LAL .00 LOL 12.33 VL 25.484 GAL 10.58 AZL 84.78 HCA 299.61 Sl4A 117.84 ECC .32206 IN(: 3.2221 Vl 29.792

RP 108.94 LAP -2.80 LOP 311.98 VP 34.184 GAP 18.30 AZP 84.41 TAL 155.61 TAP 95.43 RCA 79.89 APO 155.80 V2 34.785

RC 198.798 GL 11.22 GP 10.48 ZAL 44.D0 ZAP 169.24 ETS 101.07 Z_E 128.80 ETE 171.71 ZAC 110.56 ETC 276.29 CLP 177.57

PLANIETOCENTRIC CONIC

C3 91.751 Vt4L 7.194 DLA -1.08 RAL 327.70 RAD 8584.9 VEL 15.157 PTH 2.40 VHP 11.572 DPA -1D.22 RAP 310.26 ECC 1.8517

LNCH AZNTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT AI_ INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LON6

90.00 8 22 30 8412.21 -25.93 54.81 205,12 105.60 9 2 42 1816.2 -21.56 46.94

90.00 20 4 51 5127.82 25.08 228._ Z05.94 76.37 21 30 19 4527.8 22.94 220.21

100.00 9 45 21 2157.41 -25.28 35.21 L_B4.T0 106.$4 10 19 18 1557.4 -22.75 27.51

100.00 21 28 41 4843.86 28.40 208.45 Z05.56 75.44 22 47 45 4283.9 24.14 2D0.38

110.00 10 50 28 1947.52 -28.83 17.97 Z05.41 109.21 11 22 55 1347.3 -25.94 R.98

110.00 PJ 34 $ 4649.71 30.01 190.80 204.40 72.81 25 55 30 4046.7 27.37 182.81

DIFFE61[NTIAL C.CRIM[CTIONS ORS|T DETERMINATION ACCURACY

TDE 2.9531TRA 5.3251 TC3-1.8479 BAU 1.1543 ST 2675.2 SiR 310.7 SS 650.8

ROE .3101RRA -.2921) RC3 .0369 FAU .00700 CRT .7493 CRS -.7315 CST -.9995

FD2 .7078 FRA 1.34104 FC3 -.1171 66P 18354 LSA 2765.0 NSA 206.1 SSA 12.7

liD( 2.9775 BRA 5.3331BC3 1.6484 FSP -576 EL1 2685.4 ELI 205.0 ALF 5.00

NID-COURSEEvlrCUTIOH ACCURACY

SGT 5411.5 SGR 384.5 SG3 106.5

RRT -.$999 RRF -.1926 RTF .9482

5425.5 RI_ .0834 R15 -.9482

SGl 5412.1 $GZ 572.8 THA 179.18

LAUNCH DATE OCT 6 1970 FL]GNT TINE 202.00 ARRIVAL DATE APR 26 1971

t'H[LIOCENTRIC CONIC

RL 149.56 LAL .00

RP 108.94 LAP -2.90

RC EOO.578 6L 11.27

PLAN[TOCENTR|C CONIC

C3 58.909 VHL 7.869

LNCH AZNTH LN(H TIN(

90.00 6 24 35

90.00 20 15 38

100.00 9 45 42

100.00 Z1 37 12

110.00 10 55 27

110.00 22 45 56

DISTANCE 568.729

LOt. 12.35 VL 25.425 GAL 11.74 AZL 86.55 HCA 302.77 SNA 117.62 ECC .33476 INC 3.4524 VI 29.792

LOP 315.15 VP 36.169 GAP 19.11 AZP 68.13 TAL 154.31 TAP 97.08 RCA 78.25 APO 157.00 VZ 34.786

GP 10.33 ZAL 42.32 ZAP 169.17 ET$ 105.76 ZAE 128.71 ETE 171.87 ZAC 110.07 ETC 276.81 CLP 179.78

DLA -.47 RAL 329.31RAO 6569.1VEL 15.423 PTH 2.45 VHP 12.074 DPA -9.90 RAP 512.55 ECC 1.9678

L-| TIN( INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TINE PO C$T TIN INJ 2 LAT INJ Z LONG

2467.91 -24.80 58.19 206.23 104.12 9 5 43 1867.9 -22.62 50.20

5141.13 25.27 229.15 Z09.61 76.76 21 41 19 4541.1 25.20 221.09

2208.25 -26.16 58.56 208.64 105.00 10 22 28 1606.2 -25.65 50.52

4678.04 26.64 206.44 209.25 75.91 22 58 30 4278.0 24.44 201.33

1_)4.19 -29.84 21.25 207.65 107.51 11 26 41 1394.2 -27.15 13.08

4682.65 30.35 191.95 208.09 73.42 24 3 39 4062.9 27.76 183.70

ORBIT DETERMINATION ACCURACY

ST 2713.3 SR 307.5 SS 666.0

CRT .7583 CRS -.7422 CST -.9995

LSA 2803.5 NSA 200.7 SSA lZ.1

ELI 2723.5 EL2 199.8 ALF 4.94

DIFFERENTIAL CORRECTIONS

TD( 3.1907 TRA 5.7732 TC3-1.4281 BAU 1.1214

ROE .4024 RRA -.2891 R(3 .0302 FAU .00569

FOE .7401 IRA 1.4203 FC3 -.0868 BSP 18428

80( 3.8159 BRA 5.7804 8C3 1.4264 FSP -589

NID-COURS£ EXECUTION ACCURACY

SGT 5392.0 _ 373.1 SG3 104.0

RRT -.1574 RRF -.1537 RTF .9529

5404.8 R23 .0031 R13 -.9529

SGI 5392.5 _ 384.4 THA 179.37

LAUNCH DATE OCT 8 1970 FLIGHT TIN( L:q)4.00 ARRIVAL DATE APR 26 1971

HELIOCENTRIC CONIC

RL 148.58 LAL .00

RP 108.93 LAP -3.00

RC E02.366 GL 11.24

PLAN(TOCENTR|C CONIC

C3 97.0_ VHL 8.181

LNCH AZMTH LMCH TIN(

90.00 8 28 41

90.00 l'0 25 27

100.00 9 48 3

100.00 21 48 47

110.00 IO 56 21

110.00 _ 54 58

DISTANCE 5110.694

LOL 12.33 VL 25.384 GAL 12.99 AZL 84.30 HCA 305.92 SMA 117.41 ECC .34889 INC 3.6995 V! 29.792

LOP 312.31 VP 34.142 GAP 20.01 AZP 87.83 TAL 152.88 TAP 98.60 RCA 76.45 APO 158.37 V2 3A.787

GP 10.19 ZAL 40.77 ZAP 199.01ETS 110.51ZAE 128.59 ETE 172.03 ZAC 109.58 ETC 277.31 CLP 175.84

DLA .05 RAL 330.81RAD 6599.3 VEL 15.728 PTH 2.51VHP 12,631DPA -9.49 RAP 314.79

L-I TIM( INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIN( PO C$T TIN INJ Z bAT

2515.61 -25.58 91.S0 215.27 102.63 9 8 37 1915.9 -23.56

5152.82 25.51 250.2A 213.23 77.27 21 51 24 4556.8 Z3.50

L_53.45 -28.85 41.84 212.91 103.44 10 25 38 1653.5 -24.83

4894.52 26.90 210.59 212.87 78.48 23 8 21 4294.5 24.77

2039.97 -50.72 84.49 211.79 105.78 11 30 20 1439.7 -28.26

4841.06 30.88 193.L_ 211.74 74.12 24 12 59 4081.1 28.19

DIFFERENTIAL Q]IIlI[CTION8

TDE 5.4458 TRA 8.2559 TC3-1.1tOe8 BAU 1.0791

ROE .42e4 RRA -.2817 RC3 .OLPZl FAU .00471

FDE .7761 FRA 1.4859 FC5 -.0608 884P 18422

DOE 3.4719 BRA 6.2_2 BC5 1.Z030 FSP -380

MID-COURSE EXECUTION ACCURACY

SGT 5370.2 _ 356.3 3G3 101.7

RRT -.1115 Rm r -.1100 RTF .9577

SC_ 5322.2 R26 .00_9 R15 -.9577

861 5370.3 SG2 557.1 TNA 179.57

ECC 2.1043

INJ 2 LONG

53.40

222.14

35.68

202.A4

16.16

184.94

ORBIT DETERMINATION ACCURACY

ST 2745.0 SR 304.1 SS 683.2

CRT .7662 CR3 -.7537 CST -.9996

LSA 2838.4 NSA 194.9 SSA 11.5

ELI 2755.0 EL2 194.0 ALF 4.89

2051



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 8 1970 FLIGHT TIN( 206.00 ARRIVAL DATE APR $0 1971

HELIOCENTRIC CONIC

RL 14S.5S LAL .DO

RP 108.93 LAP -S.O6

RC 104.080 GL 11.17

PLAMETOCENTRIC CONIC

CS 7S.889 VHL 8.768

LNCH AZMTH LNCH TIM(

90.00 8 20 47

90.00 20 54 19

100.00 9 50

100.00 21 55 2S

110.00 10 59 9

110.00 23 3 8

DIFFERENTIAL CORRECTIONS

TDE S.TR05 TRA 9.7781 TCS -.9989 BAU 1.0247

RDE .4528 lIRA -.2708 RC3 .0154 FAU .00345

FOE .8191 FRA 1.5581 FC5 -.0588 B_ 18520

BOlE S.7480 BRA I.TIS5 BC5 .9989 FSP -$50

DISTANCE 594.774

LOL 12.35 VL 25.545 GAL 14.55 AZL 86.05 14CA 309.08 SNA

LOP $21.48 VP $6.116 GAP 21.08 AZP 87.50 TAL 151.53 TAP

GP 10.05 ZAL 39.$4 ZAP 168.75 ETS 115.27 ZA( 128.42 ETE

117.20 (CC .56468 INC S.9672 Vl 29.79Z

100.S1 RCA 74.48 APO 159.95 V2 34.789

172.19 ZAC 109.09 ETC 277.79 CLP 174.92

DLA .51RAL 338.19 RAD 6569.SVI[L 14.060 PTH 2.57 VHP 15.251DPA -9.05 RAP 316.98 ECC Z.ZS53

L-I TINE ;NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2592.04 -2S.EO Q4.73 217.22 101.14 9 11 29 1982.0 -24.40 58.52

5174.70 85.77 251.48 216.77 77.84 22 0 $4 4574.7 23.84 223.55

2298.90 -27.$5 45.05 215.89 101.89 10 28 41 1898.9 -25.71 34.77

4913.07 27.19 211.89 215.48 77.08 25 17 19 4513.1 25.14 205.89

2083.10 -$1.49 27.641 215.87 104.03 11 33 53 1483.6 -29.25 19.20

4701.14 31.04 194.71 215.32 74.91 24 21 29 4101.1 28.68 186.31

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATIOSM ACCURACY

SET 5349.4 _ 345.5 SG3 99.5 ST 2771.0 SR 300.5 8S 705.0

RRT -.05_J RRF -.0805 RTF .9625 CRT .7790 CRS -.7962 CST -.9997

$557,5 RL_ .OOL_ R13 -.9925 LSA 2868.3 NSA 188.5 SSA 11.0

$81 5344.4 SG2 344.9 THA 179.T8 EL1 2760.9 EL2 187.7 ALF 4.85

LAUNCH DATE OCT 8 1970 FLIGHT TII4E 208.00 ARRIVAL DATE NAY 2 1971

HELIOCENTRIC CONIC

RL 149.59 LAL .00

RP 108.92 LAP -S.15

RC 205.802 GL 11.08

PLANI[TOCENTRIC CGNtC

C3 88.512 Vl4L 9.408

LNCH AZNTH LNCH TIN[

90.00 0 30 54

90.00 ZO 42 13

100.00 9 52 40

100. O0 22 3 8

110.00 11 1 5E

110.00 ES 10 INI

DIFFERENTIAL CORNI[CTIGN$

4.0187 TRA 7.3453

RDI[ .481£ RRA -.2536

FOE .8513 FMA 1.ISLE

SO( 4.0474 BRA 7.3497

DISTANCE 598.304

LOL 12.$5 VL 25.S08 GAL 15.85 AZL 85.74 HCA 312.23 _qA

LOP 524.64 VP SS.093 GAP P9.15 AZP 87.13 TAL 150.27 TAP

GP 9.93 ZAL 38.05 ZAP 1611.39 ETS 119.99 ZAE 128.20 ETE

DLA

L-I TIN( INJ LAT

26O4. O8 -IS. 75

5194.57 26.05

234£.$9 -29.Z0

4933.53 27 • 50

2125.79 -52 • 15

4722.90 51.42

117.01 ECC .38236 INC 4.2601 Vl 29.792

102.51 RCA 72.27 APO 161.75 VZ 34.792

172.$6 ZAC 108.60 ETC 278.25 CLP 173.95

TC3 -.6079 BAU .9551

RC3 .0101 FAU .OOZO¢I

FCS -.0201BSP 18113

BCS .0000 FSP -538

• 90 RAL 333.44 RAD 4599.7 V(L 14.486 PTH E.63 VHP 13.947 DPA -8.58 RAP 519.12 ECC 2.4567

INJ LONG INJ RT AaC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

$7.84 221.04 99.87 9 14 20 2008.1 -25.14 50.54

232.97 220.22 78.49 22 8 47 4594.6 24.20 224.69

48.15 2_0.75 100.35 10 31 42 1748.4 -25.48 39.77

213.34 219.88 77.79 ES 25 22 4333.5 25.54 205.08

50.90 219.94 102.30 11 37 17 1525.8 -30.12 2Z.17

199.29 218.88 75.78 24 29 9 4122.9 29.14 187.82

NID-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 5321.3 $GR 331.8 SG3 97.4 ST 2791.6 SR 298.7 SS 725.8

RRT -.0019 RRF -.0044 RTF .9672 CRT .7908 CR8 -.7795 CST -.9997

3(,B 5331.S R23 .0029 RI3 -.9672 LSA 8893.9 NSA 181.7 SSA 10.4

SGI 5321.3 8G2 531.8 THA 179.99 EL1 2801.5 EL2 181.0 ALF 4.82

LAUNCH DATE OCT S 1970 FLIGHT TINS 210.00 ARRIVAL DATE NAY 4 1971

HELIOCENTRIC CONIC

RL 149.55 LAL .DO LOt. 12.55 VL

RP 108.91 LAP -5.22 LOP 327.81 VP

RC 207.505 EL 10.97 GP 9.61 ZAL

PLANETOCENTRIC CONIC

C$ 102.417 VHL 10.120 DLA

LNCH AZNTH LNCH TIN( L-1 TINE INJ LAT

90.00 6 35 O 2647.77 -27.19

90.00 20 49 S 5EIS.E8 25.34

100.00 9 54 55 2503.57 -28.67

100.00 22 9 52 4955.72 27.81

110.00 11 4 28 8185.09 -32.$9

110.00 25 18 49 4745.17 31.79

DIFFERENTIAL CORRECTIONS

TD( 4.$437 TRA 7.9855 TC3 -.9351 BAU .8997

ROE .5129 RRA -.2511 RCS .0082 FAU .00050

FOE .9082 FRA 1.7274 FC3 -.0042 6SP 17772

BOE 4.3739 BIqA 7.9(1419 8CS .8352 FSP -324

DISTANCE 601.397

25.271 GAL 17,49 AZL 85.42 HCA 515.59 SMA

36.071 GAP 23.42 AZP 85.73 TAL 149.14 TAP

36.90 ZkP 167.92 ETS 124.62 ZAE 127.93 ETE

116.82 ECC .40224 INC 4.9859 Vl 29.792

104.55 RCA 69.63 APO 163.81 V2 34.795

172.54 ZAC 108.12 ETC 278.67 CLP 172.91

1.22 RAL 334.56 RAD 6570.0 VEL 14.959 PTH 2.70 VHP 14.729 DPA -8.10 RAP 321.18 ECC 2.6855

INJ LONG INJ RT ASC INJ AZMTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

T0.81 224.71 98.24 9 17 8 2047.8 -25.77 62.45

234.40 225.56 79.20 22 16 2 4616.3 24.58 226.17

51.13 224.45 98.85 10 34 39 1T83.6 -27.15 42.65

214.91 225.24 78.56 23 32 ZS 4355.7 25.95 206.60

33.80 228.65 100.60 11 40 34 1555.9 -30.88 25.05

198.00 228.83 76.72 24 35 55 4145.2 29.64 189.45

MID-COURSE EXECUTION ACCURACT ORBIT DETERMINATION ACCURACY

SET 5295.0 SGR 318.7 SGS 95.4 ST 2807.1 SR 293.0 SS 752.2

RRT .04138 RRF .0592 flTF .9718 CRT .8036 CRS -.7937 CST -.0998

SGB 5304.S R23 -.0031 R13 .9718 LSA 2915.S NSA 174.5 SSA 9.9

SGI 5295.1 SG2 318.0 THA .22 EL1 2818.9 EL2 173.8 ALF A.B1

LAUNCH DATE OCT 6 1970 FLIGHT TIME 212.00 ARRIVAL DATE MAY 6 1971

14[LIOCENTRIC CONIC

RL 149.50 LAL .00

RP 109.90 LAP -3.87

RC 209.184 GL 10.84

PLAMI[TOCENTRIC CONIC

C3 119.173 VIHL 10.917

LNCH AZNTH LNCH TIN(

sm.oo 8 SS S

90.00 20 54 55

100.00 9 37 8

100.00 22 15 35

110.00 11 l 57

110.00 £S L_ 15

DIFIrER[NTIAL CCmWCTIONS

TD( 4.RDINI TRA R.91HI2 TC3 -.4794 BAU .79££

ROSE .547R MRA -._O15 RC3 .OOSS FAU'*.O01EB

FD[ .9597 FRA 1.0£71FC3 .0093 OSP 17309

BOE 4.7304 lIRA 0.8416 BC3 .4764 FSP -309

DISTANCE 603.943

LOL 12.35 VL 25.237 GAL 19.31 AZL 85.05 HCA 318.54 SMA 116.64 ECC .42465 INC 4.9461 Vl 29.792

LOP 330.99 VP 36.051 GAP 24.09 AZP 811.29 TAL 148.16 TAP 1O8.70 RCA $7.11 AlSO 155.17 V2 34.799

GP 9.70 ZAL $5.99 ZAP 187.32 ETS 129.15 ZAE 187.57 ETE 172.75 ZAC 107.65 ETC 279.0T CLP 171.80

DLA 1.47 RAL 335.59 BAD 9570.2 V(L 15.508 PTH 2.77 VHP 15.615 DPA -7.62 RAP 323.17 ECC 2.9613

L-| TINS INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2t89.70 -27.54 73.61 L_9.20 941.89 9 19 53 2009.8 -28.50 85.16

5239.72 28.$2 236.05 228.77 79.98 22 22 15 4839.7 24.97 227.77

Z4tE.EO -29.04 53.94 L_7.99 97.42 10 57 30 1822.2 -27.71 45.39

4979.55 28.12 218.91 L_11.47 79.41 23 58 34 4379.5 24.37 208.25

L_1_03.68 -33.13 39.641 2£7.50 99.941 11 45 40 1603.7 -31.54 27.80

4770.81 32.18 199.85 I_S.S2 77.74 24 41 46 4170.9 30.14 191.20

MID*COUR&I[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 5257.4 $GR 308.5 SG3 93.6 ST 2818.7 SR 2R9.5 SS 782.7

RRT .1370 RRF .1310 RTF .9752 CRT .8172 CRS -.0086 CST -.9998

SGe 5276.5 R23 -.0035 RI3 .9762 LSA 2953.0 NSA 166.8 SSA 9.3

SG1 5267.9 SG2 303.6 THA .46 EL1 2828.7 EL2 168.1 ALF 4.81

2032



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUIKN •ATE OCT • 1970

HIrL IOCENTR IC CONIC

RL 149.56 LAL .00

RP 106. I_ LAP -3.32

R¢ !10.844 GL IO.IH)

PLAM[TOCENTR i C CONIC

C$ 131.555 VHL 11.81E

AZm LNCN TINE

IO.OO I 57 11

• 0.00 20 59 $S

1DO.D0 R 59 17

1DO.D0 It tO 10
110.00 11 • 17

110.00 t$ _ $9

FLIGHT TIN( 214.00 ARRIVAL DATE NAY 8 1971

LOL 12.33 VL

LOP 334.15 VP

GP •.lO ZAL

DISTANCE S05.79E

25.205 GAL 21.35 AZL M.M •CA 5E1.70 SNA 116.48 ECC .4§00£ INC 5.$565 Vl 29.792

39.033 GAP 2I.§0 AZP 85.7• TAL 147.36 TAP 109.05 RCA ful.•• APO 169.89 VZ 34.904

]5.0_ ZAP JlHi.lO IT• 155.$4 ZAE lZ7.15 ETE 172.95 ZAC 107.19 (TC 2?9.44 CLP 170.60

DLA 1.69 NIL 336.40 RID 6570.S VEL 16.151PTH 2.84 VHP 16.624 DPA -7.15 RAP 325.06 ECC 3.2964

L-I TINE |NJ I.AT INJ LONG INJ RT AI_ INJ AZNTH INJ TINE PO C$T TIN INJ 2 LAT INJ Z LONG

21'_f.71 -27.80 76.20 231.47 95.10 • L_ 34 2122.7 -21.75 IT.TD

SI24.80 Z•.21 257.83 1_1.13 60.83 22 27 20 4664.• 25.57 229.51

249708• 0"0053 _.SS 231._ INJ.OT 10 40 15 1•57.• -21.19 47.84

5004.87 tl.4t 210.44 tll.SS 80.32 23 45 35 4404.9 2•.79 210.01

I_m.T• -55.47 _.34 tN.Tt 57.40 11 46 38 1658.8 -32.08 30.59

471NI.74 34.52 tOl.TS 1_8.87 78.84 24 4• 36 4108.7 30.84 193.05

DI_NTIAL C-ClUt[CTIN NID-_L1ECUTI_ ACCURACY ORBIT DETERNINATION ACCURACY

1192 5.0507 TRA •.341_ TC5 -.3477 8AU .8481 IM_T 5217.988, _.8 IM;5 51.4 ST 2802.1 Sit 285.7 S• 812.0

292 .5870 lIRA -.1934 IK5 .0059 FAU-.OOSD7 lit .,18| lIRF .Z01k_ RTI r .9801 CRT .8308 CRS -.8232 CST -.9998
F'D( 1.0114 FRA 1.9305 FC5 .0184 BIP |7_5 SC8 _.31_3 -.0034 215 .9801 LSA 2927.0 NSA 159.1 SSA 8.8

IlOE 5.0847 IRA •.54_NI K5 .3477 FlIP -305 I_1 9210.3 _ I_m.8 THA .70 EL1 2812.2 EL2 158.5 ALF 4.88

LAUNCH DATE O(T • 1970

14(LI(XENTRIC C(JIC

FLIGHT TIN[ £18.00

DISTANC[IOe.TS8

IlL 149.58 LAL .IX) LOt. 12.35 VL 25.179 GAL _.94 AZL 84.17 HCA

RP 1M.INi LAP -5.55 LOP 557.52 V1P 34.018 GAP 28._HI AZP 35.,3 TAL

RC 212.484 GL 10.52 GP 9.49 ZAL 54.33 ZAP 1I_.72 LrT5 137.77 ZAE
PLAN[TO(rJ4112 | C C(_41C

C3 1M.SO8 VNL 12.1111 DLA 1.74 flAL 337.05 ILIO _110.3 VF.L 18.907 PTH

LNCH AZlITN LJMCH TIN[ L-I TIN( INJ I.AT INJ _ INJ RT _ INJ AZNTH INJ TXNE
BO.O0 • S• 14 2755.0• -I_1.00 78.S8 Lr54.47 94.44 9 25 •

• 0.00 21 5 0 5tO|.50 27.10 2_H).74 23|.70 81.78 22 51 12

100.00 10 I I_1 14110.11 -L_. 55 58.•£ 234.53 94.84 10 42 53

100.00 11 L_ 34 90_1.T1 28.71 J_0.38 238.43 81.30 25 47 24

liD.00 11 11 15 _TO.?O -53.72 41.80 255.19 95.97 11 49 20

110.00 ll II) 34 4411_.It 31.1t 203.82 £31.15 •0.00 24 50

DIFFER2NTIAL Ca_tCT|N NID-C.OU_S£ EXECUTION ACCURACY

11)( 5.4509 112AlO.1Lr74 TC3 -.1_•_ BAU .4278 S&T 51_,.1 VAt 284.7 SIS 82.I

•ISIS NIIA -.1187 IIC_ .0015 FAU-.O0810 RRT ._D_I _ .21NIO 2TF .5858

FDE 1.0730 F2A ,.OlOI FC3 .0_7_ Blip 17508 m 5180.1 RE5 -.0035 R15 .9858

• 02 5.4870 •llAli0.Slt| K3 .1181 FIP -_05 KS 5172.8 _ 273.1 THA .97

3_4.55 SNA

146.78 TAP

1,G.57 ETE

2.21VHP

ARRIVAL DATE NAY 10 1971

118.32 ECC .47882 INC 5.8267 Vl 29.792

111.62 RCA 60.63 APO 1T2.02 V2 34.810

173.14 ZAC 108.75 ETC 279.78 CLP 199.29

17.779 DPA -6.44 RAP 326.84 ECC 3.7074

PO C$T TIN INJ 2 LAT INJ 2 LONG
2155.1 -2T.09 70.01

4691.5 2S.T• 291.36

1890.1 -28.55 50.26

4431.7 27.21 211.98

1170.7 --52.55 32.77

4223.• 31.13 195.01

ORBIT DETERMINATION ACCURACY

ST 2767.• M 282.4 $$ 848.9

CRT .8455 ORS -.0587 CST -.9999

LSA 2924.0 14SA 151.0 SSA 8.2

ELI 2799.2 EL2 150.4 ALF 4.91

LAUN(H DATE OCT l 1970 FLIGHT TIN( 21I.OO

HELIOCENTRIC CONIC

RL 149.5• LAL .00

RP lOl.I5 LAP -5.38

RC 814.102 GL lO.SS

PLAMETOCENT•IC CONIC

C$ 195.459 VHL 15.•80

LNCH AZNTH LNCH TIN(

90.00 • 41 1•
IO.O0 21 5

1DO.D0 lO 3 E5
I00.00 28 29 58

110.00 11 13 3O

110.00 23 51SI

ARRIVAL DATE NAY 12 1971

DISTANCE 809.586
L04. 12.53 VL 25.149 GAL 21.25 AZL 05.12 •CA

LOP 540.4• VP 38.005 GAP 30.58 AZP M.Sl TAL

GP 9.38 ZAL 33.63 ZAP 154.68 IT• 141.84 ZAE

328.00 SNA 116.19 ECC .51158 INC 6.3811 Vl 29.792

14t.47 TAP 114.47 RCA 54.75 APO ITS.J3 V2 34.818

125.08 ETE 175.59 ZAC 10•.32 ETC 280.08 CLP 117.83

OLA 1.T3 RAL 337.59 RAD 8571.1 V[L 17.798 PTH £.93 VHP 19.111 DPA -6.23 RAP 528.49 ECC 4.2194

L-: TIN[ ]NJ LIT IN'J LONG INJ RT ASC ]NJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

2783.55 -_8.13 8Q.81 _57.15 93.42 • 27 $9 2183.4 -27.58 72.03

5319.•0 27.45 241.78 235.3• 02.74 22 33 40 4719.9 26.16 233.35

2518.58 -29.11 _1.01 257.04 •3.74 10 45 23 1918.4 -28.84 52.31

50•0.11 25.9t) 222.44 255.15 82.5• 25 49 52 4460.1 27.63 213.91

2298.9_ -35.90 43.9• 2_4._ 54.I• 11 51 49 1199.0 -52.19 34.90

4852.2• 35.18 Z05.9_ 234.45 11.24 24 52 48 4252.5 51.61 197.09
DIFFERENTIAL CatRECTION_

102 5.8875 TRAIQ._74 TC3 -.1105 BAU .3090

RD( .9817 RRA -.0559 RC5 .0018 FAU-.OOT•7

FOE 1,1425 FRA 2.1870 FC3 .0349 BSF 17403

BID( S.•2EUI BRAIO.••T• 0C3 .1183 FSP -297

LAUNCH DATE OCT • 191_1

_ELIOCENTRIC C_NIC

RL 149.56 LAL .00

RP 100.02 LAP -_.39

RC 215.•99 GL 10.12

PLAI_TOCENTRIC CONIC

C3 234.142 VHL 15.30_

LNCN AZNTH LNCH TIN(

90.00 I 43 15
90.00 21 5 21

1000.00 10 5 21
1DO.D0 _ 25 57

110.00 11 15 20

110.OG 25 32 27

DIFFE'R(NTIAL C._CTIONS

TO( i. SE_I5 TRAIl.•IIO

RD( .7400 NA .01H

FINE 1.2211 FII_ 2.5415

80[ 1.4074 MAII.•L_O

MID.-C, OURI[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SIT 5121.4 SIR L_IO.4 SG3 87.8 3T 27t5.7 SR 279.5 SS 891.7

NRT .591_1_1 r .388_ RTF .9871 CRT .6602 CRS -.8548 CST -.9999

§IL_I.011_ -.0042 215 .9871 LSA 2915.8 NAA 142.6 SSA 7.7

SGI 91_2.8 _ 257.5 THA 1.25 EL1 2776.2 EL2 142.0 ALF_ 4.98

FLIGHT TIN( I_0.00

DISTANCE|04.937

ARRIVAL •ATE NAY 14 1971

L(X. 12.53 VL 25.1_7 GAL 29.13 AZL 1_.94 HCA

LOP $43.•4 VP 35.994 GAP 53.11 AZP 83.83 TAL

GP 9.27 ZAL 53.55 ZAP 1_5.45 ITS 145.75 ZN[

551.15 Sl4A 111.07 [CC -54891 INC 7.0405 Vl 29.792

148.50 TAP 117.65 RCA 52.31 APO 179.79 V2 34.823

125.02 ETE 173.6_S ZAC 105.91 ETC 280.55 CLP 116.21

DLA 1.82 RAL 357.89 RIO •$71.4 V(L 18.054 PTH 3.07 VHP _0.854 DPA -5.03 RAP 329.97 ECC 4.8554

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZ14TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG
21K)4.1_ o28.21 34.34 239.46 I_.S• 5 30 _ 22108.8 -27.56 73.72

5550.17 27.EH) _.43.58 _37.78 83.81 22 34 52 4750.2 26.54 255.48

2542.00 -_.77 34.7_ 2_HI.38 9£.83 10 47 43 194_.0 -29.06 54.03

3090._ ff9._4 1_,4.95 237.88 85.49 ,3 80 47 4490.2 28.03 21t.05

L_L_.•7 -34.G_ 45.8_ L_I.IO 93.89 11 $4 3 1723.0 -33.15 34.72

488_.0_ 53.46 Z08.24 L_8,N 82.58 _4 53 45 4282.0 52.07 l!_.28

NID-C.OURI_[X[CUTIOI ACCURACY ORBIT DETERNINATION ACCURACY

TC3 -.0_51BAU .0750 8IT 5044.81&, 277.3 _83 88._ ST 2734.3 M 277.1 IS 941.4

RE3 .0020 FAU-.01124 R2T .49181111F .44141RT1 r .95159 CRT .6752 CRS -.8704 CST -.g599

FC3 .0418 BIP 17290 SC_ 3O72.31_3 -.0045 R15 .5099 LSA 2902.0 NSA 134.1SSA 7.1

Bc5 ,0233 FSP -ffDl _N_1 §0_1.8 _412 _41.5 THA 1.55 EL1 2?45.0 EL2 133.5 ALF 5.08

Z053



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUI_H DATE OCT ? 19970

tq[LIOCENTRI¢ CONIC
RL 149. $2 LAL .DO

RP 107. SS LAP 1.99|

RC El • $499 GL 99.991

PLAN[TOCENTR | C CONIC

C$ 43.185 VHL 99.570

LNCH AZNTH LNCN TIME

90.00 1 S 99

90.00 11 44 199

1DO.D0 E Z3 $99

100.00 13 8 7

110.00 3 Z8 30

110.00 14 E£ 4

FLIGHT TIN( 7D.OD

DISTANCE 201.4899

LOt. 13.SZ VL 299.644 GAL -13.56 AZL 998.37 NCA 991.$7 3NA

LOP 104.9999 VP 38.800 GAP -5.88 AZP 90.05 TAL 238.0£ TAP

GP -22.00 ZAL 161.11ZAP 46.89 ET8 18.69 ZAE 150.60 ETE

ARRIVAL DATE DEC 16 1970

1399.00 [CC .245799 INC I.SESS Vl 29.801

$30.89 RCA 104.993 APO 178.17 VZ 35.285

307.34 ZAC 799.32 ETC 2990.05 CLP -42,52

DLA -5.29 RAL 211.12 RAO 6868.8 VEb 12.827 PTN Z.34 VHP

L-I TI1_ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN(

E£41.08 -_0.20 43.17 84.08 110.E7 1 42 29

$214.12 28.31 234.28 87.81 79.13 13 11 10

1988.71 -21.47 23.95 83.57 111.31 2 57 5

4943.71 27.&4 214.06 87.51 78.14 14 30 30

1790.94 -24.88 7.53 62.01 114.24 3 56 21

471£.£5 31.£5 185.51 88.54 75.35 18 40 36
D|FFERENTIAL r..ORRECTI(:I_

TOE .ltSA 111A -.4£15 TC3 .lkl3 BAU .1923

RID( -.E711 RRA -.£988 RC$ -.£899 FAU .D7126
FIDE .9690 FRA -.7772 FC3-1.4412 B_P 1104

.£999 MA .5£04 BC3 .333£ FSP -914

MID-COURSE EXJ[CUTION ACCURACY

SET 447.0 SGR 557.8 SG3 188.6
RRT -.0501 RRF .8178 RTF -.0804

f,84.0 I123 -.0575 R13 .8156

8411 5|8.5 8_ 444.9 THA 99.40

5,460 DPA -41.01 RAP 283.47 ECC 1.7104

PO CST TIN INJ 2 LAT INJ Z LONG
1841.1 -17.26 SS.7S

4814.1 24.$4 2299.02

13899.7 -18.$99 199.51

4343.7 25.7S 205.78

1180.99 -21.$9 .12
4112.2 28.991 187.08

ORBIT DETERNINATION ACCURACY

ST 158.8 SR 2499.1 $S 410.99
CRT -.44999 CRS .8445 CST -.8469

LSA 482.4 MSA 151.2 8SA 28.1

ELI £63.1 EL2 IS4.S ALF 112.03

FLIGHT TIN[ 72.00 ARRIVAL DATE DEC 18 19970

DISTANCE 208.211

LOL 15.3£ VL 28.883 GAL -13.43 AZL M.ED HCA 94.81 _kMA

LOP 108.23 VP 38.835 GAP -4.91 AZP 20.1§ TAL 238.54 TAP

6P -23.$3 ZAL 181.12 ZAP 51.38 ET8 18.83 ZAE 15D.74 [TE

LAUNCH DATE OCT 7 1970

HELIOCENTRIC CONIC

RL 149.$2 LAL .00
RP 107.53 LAP 1.799

RC 83.SS5 GL 7.72

PLAN[TOC[NTR|C CCN[C

C3 42.4299 Vl'q. 6.514

LNCH AZMTH LNCH TIME

990.00 0 $8 41

90.00 11 50 51

1OO.OO 2 17 57

100.00 13 14 16

110.00 S 21 28

110.00 14 27 17

DIFFERENTIAL CCitltl[CTlON8
TOE .t438 TNA -.453D

RID[ -.2428 MtA -.3077

FD[ 1.100@ IrRA -.8475
DOE .2921 HA .5478

139.33 [CC .242994 INC 1.79974 VI 29.80!

3_.45 RCA 105.48 APO 173.17 V2 38.240

301.47 ZAC 77.99S ETC 259.73 CLP -47.16

DLA -4.42 RAL 211.14 RAO 8588.8 VEL 12.788 PTH 2.33 VHP 5.192 DPA -41.86 RAP 231.299 ECC 1.69982

L-I TIN[ |NJ LAT [NJ LONG INJ RT _ ZNJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT IHJ 2 LONG
2£83.78 -E0.73 44.6_ 84.02 109.73 I 38 25 1688.8 -17.85 $7.13

5181.74 25.89 252.04 87.12 78.10 18 17 14 4582.7 23.999 228.9999

L_[X_I.05 -£1.99 25.32 83.5£ 110.77 2 51 £5 1408.1 -18.997 17.83

4915.87 27.20 211.83 86.80 77.10 14 38 10 4313.7 25.15 203.73

1800.31 -£5.39 8.72 82.00 113.70 S Sl 58 1209.S -21.9999 1.2A

4685.18 90.75 195.55 85.77 74.299 15 45 22 4085.2 299.299 185.22

NID-COUR_M[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .13£7 BAU .1994 J_T 453.4 _ _M.9 $63 £08.1 ST 174.2 99R 228.9 88 444.6

RC3 -.3235 FAU .07805 RRT .0550 RRF .(_$5 RTF .0572 CRT -.4351 CR6 .99285 CST -.8580

FC3-1.5923 83P 1188 3f_ 708.9 923 .0175 913 .89940 LSA 508.0 M99A 158.8 SSA 25.0
8C3 .3487 FSP -578 861 545.7 SG2 45_.5 TNA 84.64 ELI 248.8 EL2 144.5 ALF 118,72

LAUNCH DATE OCT 7 199970 FLIGHT TIRE 74.00 ARRIVAL DATE DEC 20 1970

HEL [OCENTR IC CONIC
99L 1499. $2 LAL .00

RP 107. St LAP 1.1)5

RC 998.4OS GL 99.55

PLAN[TOCENTRIC CONIC

¢3 4|.757 VHL S. 4992

LNCH AZMTH LNCH TIME

90.00 O 59' SO

90.00 11 q7 $9

100.00 E 12 30

100.00 13 20 40

110.00 3 199 54

110.00 14 32 45

DIFFERENTIAL CORRECT 1_.

TIDE .1G47 TRA -.4834

ROE -.2121 RRA -.31D$

FDE 1.238£ FRA -.9110

990E .EeD6 BRA .57899

DISTANCE 214.99994

LOt. 15,32 VL 299.710 GAL -13.30 AZL 899.05 NCA 992.15 3MA

LOP 111.47 VP $99.8599 GAP -4.20 AZP 990.28 TAL 258.990 TAP
GP -24.998 ZAL 180.899 ZAP 55.99 ET3 1_.58 ZAE 150.71 ETE

-S.56 RAL 211.26 RAD 6548.6 V_L 12.772 PTN 2.52 VHP

INJ LONG INJ RT ASC INJ AZNTH INJ TIME

48.04 84.08 109.18 1 S0 56

229.95 86.59 77,15 15 25 51

28.68 85.80 110.22 2 46 199

209.80 08.24 76,18 14 4£ 4

9.90 82.12 113.16 3 47 21

1991.87 85.15 73,27 15 50 24

NSD-C(34JR_I[ EXECUTIOH ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .0924 BAU .ZOQ7 _T 489.0 3GR 974.8 SG5 227.4 ST 1994.8 SIR 208.8 86 482.1

RC3 -.3585 FAU .D&4.03 RRT .1437 _ .7050 RTF .1833 CRT -.4|18 CRS .7838 CST -.8724

FC3-1.7422 83P 1304 3GB 741.7 R£3 .0785 913 .7088 LSA 537.1 MSA 158.5 998A 22.8

BC5 .3702 FSP -641 9961 585.2 862 455.8 THA 72.44 EL1 259.0 EL2 153.6 ALF 130.85

DLA

L-I TIM( INJ LAT

2288.07 -21.24

5152.39 25.44

20£9.07 -22.50

4884.82 28.74

1627.48 -25.88
4658.00 50.25

LAt,R_H DATE OCT ? 1970

1599.58 ECC .240399 1NC 1.99711 Vl 29.801

3599.05 RCA 108.01 APO 178.10 VZ 55.245

2998.02 ZAC 76.52 ETC 2599.57 CLP -52.00

4.9962 DPA -42.68 RAP 228.79 ECC 1.4872

PO C$T TIM INJ 2 LAT INJ 2 LONG

16899.1 -18.43 38.52

4552.4 23.42 221.85

1429.1 -19.54 199.13

4284.6 24.$7 201.77

1227.S -22.52 Z.S6

40899.0 27.997 188.44

HELIOCENTRIC CONIC
RL 149.$2 LAL .00

Nff 107.51 LAP 2.11

RC 9?.4899 GL 9.40

PLAN£TOC[NTRIC CON|C

CS 41,142 VHL 99.414

LNCH AZMTH INCH TIN[

90.00 O 47

90.00 12 4 41

100.00 E 7 32

100.00 1S 27 19

110.00 3 12 50

110.00 14 38 30

FLIGHT TIlE 78.00 ARRIVAL DATE DEC 22 1970

DISTANCE _1.518

LOL 13.52 VL 28.727 GAL -13.18 AZL 87.85 HCA 101.39 _IA 139.70 ECC .23808 INC 2.1476

LOP 114.71 VP 58.974 GAP -5.53 AZP 90.42 TAL 240.11 TAP 541.50 flCA 106.44 APO 172.999
GP -26.07 ZAL 1990.87 ZAP 60.75 ETS 12.38 ZAE 150.44 ET[ 288.09 ZAC 74.78 ETC" 258.97

DLA -2.75 RAL 211.47 RAD 8568.8 VEL 12.740 PTH 2.32 VHP 4.769 DPA -45.56 RAP 2299.05

L-| TIN[ INJ LAT INJ LCNG INJ RT A$C INJ AZMTH INJ TIN( PO CST TIN XNJ 2 LAT

2308.18 -£1.72 47.50 84.27 108,82 1 25 57 1706.2 -18.999

51L_.81 24.98 £27.89 84.18 76.21 13 30 4 4522.8 22.994

L_48.1_ -_.98 28.04 83.80 109.88 2 41 42 1449.99 -20.099

4098.30 28.27 207.85 85.82 75.18 14 48 15 4258.5 23,998

1845.49 -_S.55 11.09 _.58 112.60 $ 43 36 1245.S -23.099

4833.48 L_.74 189.87 _4.88 7_.31 15 55 44 4033.5 27.03
DIFFERENTIAL C,.a_I[CTICN8

TDE .1928 TRA -.5595 TC3 .0435 BAU .2182

ROE -.1785 IEIEA -.3£80RC3 -.3/14£ FAU .0819_8

FOE 1.$707 FRA -.HS5 FC3-1.8870 81k• 1485

DOE .29935 BRA .8142 99C3 .5D88 FSP -704

NID-COURS[ EXECUTION ACCURACY

8GT 4H.5 llll 101.2 81;5 248.0

RRT .21_1 _ .7423 RTF .5380

3(,6 784.9 RL_ .IIlW 913 .7471

SG1 838.6 SG2 456.0 THA 63.26

Vl 29.801

V2 $9.2499
CbP -57.05

ECC 1.6771

INJ 2 LONG

SD.DD

219.67

L_.43

199.88
3.48

181.72

ORBIT DETERMINATION ACCURACY

ST 221.S 39 1993.99 9999 $16.5

CRT -.$784 CRS .74999 CST -.8888

LSA 5999.8 MSA 186.3 SSA 22.6

ELI 242.1 EL2 IS5.S ALF 148.28

Z054



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 7 1970 FLIGHT TIME 78.00

HELIOCENTRIC CONIC DISTAN([ 228.112

RL 149.SE LAL .DO LOL 13.32 VL 26.734 GAL -13.08 AZL 87.87 HCA 104.63 SNA

RP 107.50 LAP 2.25 LOP 117.98 VP $8.982 GAP -2.88 AZP 90.59 TAL 240.19 TAP

RC 69.S00 GL 10.26 GP -27.44 ZAL 160.24 ZAP G§.S9 ETS 10.09 ZAF 149.86 ETE

PLANETOCENTR 1C CONIC

CS 40.571 VHL G.370 DLA -1.93 RAL Z11.77 RAD 8590.6 VEL 12.726 PTH 2.31 VHP

ARRIVAL DATE DEC 2d 1970

139.76 (CC .23597 INC 2.3283 Vl 29.801

344.82 RCA 106.78 APO 172.74 V2 35.253

280.89 ZAC 73.16 ETC 258.54 CLP -62.25

4.612 DPA -43.98 RAP 223.10 ECC 1.6677

PO CST TIN INJ 2 LAT INJ 2 LONG

1730.3 -19.52 41.29

4493.7 22.24 217.95

1470.8 -20.63 21.74

4Z28.4 23.36 198.03

1283.6 -23.59 4.61

4008.4 26.39 160.05

LNCH AZNTH LNCH TIN( L-[ TIN( INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIN(

90.00 0 42 34 ZS$O.E5 -22.10 48.94 64.50 108.05 1 21 24

90.00 12 1E 2 5093.99 24.49 229.99 85.91 75.53 13 36 56

100.00 2 S 0 2070.75 -25.45 29.41 84.12 109.09 2 37 31

100.00 13 34 17 4828.41 25.77 206.00 85.53 74.30 14 54 45

110.00 S 9 12 1863.56 -21.82 12.28 82.72 112.03 3 40 15

110.00 14 44 39 4809.37 L_.21 188.10 84.53 71.40 16 1 23

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OI_BIT DETERMINATION ACCURACY

TDE .2293 TRA -.SO07 TC3 -.0144 BAU .2332 SGT 545.1 STAR 638.4 $83 262.9 ST 255.2 SR 159.9 SS 549.3

RD( -.1456 ItRA -.5349 RE3 -.4297 FAU .094.G5 RRT .381_ ItRF .7745 RTF .4709 CRT -.3230 CRS .6869 CST -.9049

FIX 1.5001FRA-1.0059 FC5-2.0197 O_P 1689 $GB 839.5 R_3 .1300 R13 .7841 LSA 606.2 NSA 156.1 SSA 22.4

DOE .2707 BmA .GS_D 0C3 .4299 FSP -763 SG1 704_.0 $GZ 454.Z THA 56.10 EL1 262.9 EL2 146.9 ALF 163.16

LAUNCH DATE OCT 7 1970 FLIGHT TIM( 80.D0 ARRIVAL DATE DEC 26 1970

HELIOCENTRIC CONIC DISTANCE 134.666

RL 149.$2 LAL .DO LOL 13.$2 VL 29.732 GAL -12.94 AZL 97.49 I_A 107.87 SlAA 139.74 ECC .26400 INC 2.5143 Vl 29.801

RP 107.49 LAP 2.59 LOP 121.21VP 30.983 GAP -2.27 AZP 90.77 TAL 240.16 TAP 348.00 RCA 107.04 APO 172.44 V2 35.255

RC 71.740 GL 11.20 GP -28.70 ZAL 159.69 ZAP 70.47 (T$ 7.71ZAE 148.94 ETE 273.67 ZAC 71.57 ETE 258.09 CLP -67.57

PLAN(TO¢_MTRIC CON|C

C3 40.054 _ 8.327 DLA -1.10 RAL 211.17 RN) 6516.5 VEL 12.704 PTH 2.$1VHP 4.490 DPA -44.50 RAP 2ZD.O2 ECC 1.6589

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ lONG INJ RT

90.00 0 38 1 2552.49 -i_.68 50.41 85.00

90.00 lZ 19 45 5044.70 23.98 223.93 85.76

100.00 1 56 51 2091.75 -23.91 30.80 84.56

100.00 13 41 _ 4100.97 25.24 Z04.11 85.36

110.00 S 5 55 1881.80 -27.26 13.50 83.20

110.00 14 $1 1 4596.$9 26.65 186.37 84.11

DIFFERENTIAL COIIIECTION8

TDE .2977 TRA -.6107 TC3 -.Oki? D_ .2497

RDE -.1032 RRA -.33_1, RC3 -.4389 FALl .09751

FDE 1.t463 FRA-1.0038 FC3-2.1087 B_ 1950

8101[ .2877 BRA .6936 0C3 .4646 FSP -760

INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

107.45 1 17 15 1752.5 -L_D.06 42.70

74.47 13 44 9 4464.7 21.62 216.05

108.49 2 33 45 1491.8 -21.16 23.06

73.43 15 1 37 4200.7 22.73 196.21

111.44 3 37 17 1281.8 -24.12 5.76

70.51 16 7 24 3983.4 25.76 178.42

ORBIT DETERMINATION ACCURACY

ST 293.6 SR 132.6 SS 588.8

CRT -.2056 CRS .5761 CST -.9126

LSA 652.6 NSA 155.7 SSk 21.6

EL1 295.4 ELZ 129.1 ALF 173.44

NID-COUR_[ EXECUTION ACCURACY

_,T 113.4 _ 1_1.4 SG3 275,5

RRT .$OIt RRF .7974 RTF .5881

SC_ 90_.0 R23 .1601 R13 .0095

SG1 764.4 SG2 443.4 THA 49.22

LAUNCH DATE OCT 7 1970

HELIOCENTRIC CONIC

RL 149.52 LAL .DO

RP 107.48 LAP 2.55

RC 75.905 GL 12.15

PLAN(TO(ENTRIC CONIC

CS S9.SSS VHL 6.266

LNCH AZMTH LNCH TIN(

90.00 0 33 45

90.00 12 27 52

100.00 1 54 56

100.00 13 49 20

110.00 S 2 56

110.00 14 57 51

FLIGHT TIN( 82.D0

DISTANCE 241.181

LOt. 13.32 VL 26.723 GAL -12.81 AZL 87.29 HCA 111.12 SNA

LOP 124.45 VP 58.970 GAP -1.88 AZP 90.98 TAL 239.95 TAP

GP -SO.DO ZAL 159.03 ZAP 75.32 ETS 5.22 ZA( 147.68 ETE

ARRIVAL DATE DEC 28 1970

139.56 ECC .23217 INC 2.7074 Vl 29.801

351.07 RCA 107.24 APO 172.09 VZ 55.257

266.63 ZAC 70.01 ETC 257.63 CLP -72.97

DLA -.26 RAL 212.65 RAD 6568.5 VEL 12.605 PTH 2.30 VHP

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME

2375.21 -23.11 51.92 85.53 106.83 1 13 20

5035.62 23.43 221.97 85.71 73.63 13 51 47

2113.22 -24.37 32.23 65.10 107.87 2 50 11

4772.85 24.69 202.23 85.30 72.59 15 8 52

1900.49 -27.74 14.76 83.79 110.83 5 34 36

4558.55 28.07 184.65 84.00 69.64 16 13 49

DIFFERENTIAL CORRECTIONS NXD-COURSE EXECUTION ACCURACY

TDE .3211 TRA -.6562 TCS -.1561 BAU .2755 SGT 695.6 354R 694.6 SG3 288.2

RDE -.0725 lIRA -.3359 RCS -.4931 FAU .10105 RRT .3917 RRF .8228 RTF .6762

FDE 1.7307 FRA-I.O_7 FC3-2.2130 BSP 2171 388 983.D R23 .1631 fl15 .8400

DOE .3292 BRA .7389 0C3 .5172 FSP -828 SGI 877.0 SG2 444.1 THA 44.93

4.401 DPA -44.92 RAP 216.87 ECC 1.6506

PC) CST TIN INJ 2 LAT INJ Z LONG

1775.2 -20.59 44.16

4435.6 20.97 214.17

1513.2 -21.69 24.45

4172.8 22.07 194.41

1300.5 -24.6§ 6.95

5958.3 25.04 176.79

ORBIT DETERMINATION ACCURACY

ST 343.5 SIR 114.6 83 612.6

CRT -.0686 CRS .4194 CST -.9294

LSA 694.5 NSA 153.8 SSA 21.5

EL1 343.6 EL2 114.5 ALF 178,53

LAUNCH DATE OCT 7 1970 FLIGHT TIN( 84.00 ARRIVAL DATE DEC _0 1970

HELIOCENTRIC CONIC DISTANCE 247.657

RL 146.52 LAL .00 LOL 13.52 VL 26.706 GAL -12.68 AZL 67.09 HCA 114.36 SI4A 139.52 ECC .26044 INC 2.9091 V1 29.8Ol

RP 107.48 LAP 2.65 LOP 127.70 VP 36.966 GAP -1.12 AZP 91.10 TAL 239.66 TAP 354.02 RCA 107.37 APO 171.67 v2 35.258

RC 76.087 _. 15.14 GP -31.32 ZAL 158.26 ZAP 80.09 ETS 2.62 Z/dE 146.10 ETE 259.99 ZAC 68.48 ETC 257.17 CLP -78.38

PLAN_TOCENTRIC CONIC

C3 59.043 VIAL 6.£S0 DLA .59 R/d. 213.22 RAD 6568.5 V1EL 11.666 PTH 2.30 VHP 4.345 DPA -45.25 RAP 215.73 ECC 1.6429

LNCH AZNTH LNCH TIN( L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 0 L_ 41 2396.67 -25.57 53.49 84.18 106.17 1 9 40 1798.7 -21.13 45.67

90.00 12 34 28 5004.11 22.85 2_0.00 85.78 72.81 13 59 54 4406.1 20.29 212.27

100.00 1 51 18 2155.41 -14.82 33.72 05.77 107.21 2 26 53 1535.4 -22.23 25.88

1DO.DO 13 57 32 4744.61 24.10 L_0.34 85.34 71.76 15 16 36 4144.6 21.38 192.59

110.00 S 0 10 1919.82 -26.20 16.06 84.49 110.17 3 32 10 1319.8 -25.19 6.19

110.00 13 5 9 4532.H 27.46 182.93 84.01 66.79 16 20 42 3933.0 24.33 175.17

DIFFERENTIAL COlU_CTION$ NID-COUIRSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TD( .3611 TRA -.70J6 TC3 -.2330 BAU ._5 8GT 794.75Cdl 7L_.8 663 _6.9 ST 400.4 SR 100.5 SS 635.0

RD_ -.03_ IIA -.3332 RC3 -.3£3£ FAU .10313 RRT .6564 RRF .BAL_ RTF .7427 CRT .1546 CRS .1937 CST -.9415

FDE 1.6174 FRA-l.0160 FC3-2.2037 BSP 2513 S6B 1074.2 R23 .1676 R13 .8626 LSA 741.8 NSA 151.2 SSA 21.3

DOE .3632 BRA .7639 BC3 .5736 FSP -876 SG1 979.4 SGZ 441.3 THA 40.89 EL1 400.6 ELZ 99.5 ALF 2.06

2035



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 7 1970 PLIGHT TIME 88.00 ARRIVAL DATE JAN 1 1971

HELIOCENTRIC CONIC

RL 149.§2 LAL .OO

RP 107.48 LAP 2.77

RC 79.289 GL 14.20

PLANETOCENTRIC CONIC

C3 38.823 VHL 8.215

LN(H AZMTH LHCH TIM(

90.00 0 25 49

90.00 12 4S 38

100.00 1 47 48

100.00 24 8 17

110.00 2 57 3S

110.00 15 12 58

DIFFERENTIAL CORRECT|_IS

TD( .4483 TRA -.7882 TC3 -.5195 BAU .3280

RD[ -.0070 ItRA -.3998 RC3 -.5490 FAU .10380

FOE 1.8782 FRA -.9tI04 FC3-2.3286 BSP 2882

BID( .4483 lIRA .8L_)9 BCS .9362 FSP -906

LAUNCH DATE OCT 7 1870

DISTANCE 254.095

LOL 13.32 VL 28.882 GAL -12.55 AZL 86.66 HCA I17.80 SNA 139.32 ECC .22879 INC 3.1215 Vl 29.801

LOP 130.95 VP 36.990 GAP -.58 AZP 91.45 TAL 239.26 TAP 358.86 RCA 107.45 APO 171.20 VZ 35.259

GP -52.52 ZAL 157.37 ZAP 84.73 ETS 359.92 ZAE 144.28 ET( 253.89 ZAC 67.01 ETC 258.73 CLP -83.74

DLA 1.48 RAL 213.86 RAD 6588.5 VEL 12.649 PTH 2.30 VHP 4.318 DPA -45.51 RAP 210.69 ECC 1.8356

L-I TIM( INJ LAT INJ LONG INJ RT ASC [NJ AZMTH |NJ TIN( PO CST TIN lNJ 2 LAT INJ 2 LONG

2423.22 -24.02 §5.15 86.95 105.46 1 6 8 1823.2 -21.67 47.26

4975.85 22.25 218.00 85.95 71.99 14 8 34 4375.9 19.56 210.34

2158.63 -2§.28 35.H 86.5"ff 106.51 Z 23 45 1558.6 -22.78 27.39

4715.87 23.47 198.42 85.50 70.94 15 24 53 4115.7 20.65 190.75

1940.10 -28.67 17.47 85.52 109.47 3 29 56 1340.1 -25.7§ 9.51

4908.97 26.81 181.Z0 84.12 87.95 16 28 5 3907.0 23.57 173.52

MID-COUR_d[ EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

_k;T 907.7 SG9 745.7 SG3 301.8 ST 464.2 SIR 92.7 SS 654.9

RRT .7089 RRF .0991RTF .7912 CRT .$862 CRS -.0945 CST -.9506

S_ 1174.7 RZ3 .1738 R13 .8801 LEA 794.1MSA 148.2 SEA 21.0

SGI 1090.0 _2 437.9 THA 37.20 EL1 465.7 ELI 85.2 ALF 4.56

FLIGHT TIN( 80.00 ARRIVAL DATE JAN 3 1971

HELIOCENTRIC CCNIC

RL 149.$Z LAL .00

RP 107.48 LAP Z.87

RC 80.907 GL 15.32

PLANETOCENTR|C CONIC

C3 39.9£0 VHL 6.182

LN(H AZMTH LNCH TIN(

90.00 0 21 SO

DO.O0 lZ 56 28

100.00 1 44 19

100.00 14 15 41

110.00 2 65 7

110.00 19 91 _e

DIFFERENTIAL C01MECTION8

TI_ .$999 TRA -.81_ TC3 -.4075 6AU .5560

RD( .0847 RRA -.5165 RC3 -.5999 FAt) .10305

FDE 1.920t) FRA -._1179 FC3-9.3345 BSP 3218

BO[ .5232 BRA .8764 BC3 .7008 FSIP -924

DISTANCE 260.497

LDt. 13.32 VL 28.853 GAL -12.48 AZL 84.95 NCA 120.84 SNA 139.08 ECC .22721 INC 3.3467 Vl 29.801

LOP 134.90 VP 38.928 GAP -.07 AZP 91.72 TAL 238.76 TAP 359.60 RCA 107.48 APO 170.68 V2 35.258

GP -33.86 ZAL 196.59 ZAP 89.17 ETS 557.13 ZN[ 142.21 (TE 248.40 ZAC 65.59 ETC 256.30 CLP -89.00

DLA 2.40 RAL 214.62 RAD 6564.5 VI[L 12.635 PTH 2.29 VHP 4.3210PA -45.75 RAP 207.80 ECC 1.6290

L-I TIME INJ LAT INJ L_ INJ RT AEC INJ AZlATH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2449.E6 -24.49 5$.91 87.85 104.69 1 2 40 1649.3 -22.23 48.97

4944.50 21.56 21§.95 86.23 71.18 14 17 52 4544.5 18.79 208.37

2185.89 -25.75 $6._ND 87.47 105.74 2 90 41 1585.3 -25.34 29.00

4a85.71 L_.79 194.45 65.76 70.12 15 33 47 4085.7 19.87 188.87

1941.95 -99.15 18.84 84.28 106.70 3 27 48 1361.8 -28.32 10.92

4480.11 26.11 179.42 84.54 67.11 16 36 2 3880.1 22.78 171.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMIHATION ACCURACY

SGT 1051.2 6GR 762.5 8d;5 302.7 ST 835.5 SIR 92.6 ss 672.8

RRT .7460 RRF .8721 flTF .8258 CRT .6500 CRS -.3927 CST -.9578

S_d3 1262.5 R23 .1804 R15 .8929 LEA 852.1MSA 144.8 SEA 20.6

SG1 1206.9 SG2 433.9 THA 33.84 EL1 538.5 EL2 71.5 ALF 6.33

LAUNCH DATE OCT 7 1970 FLIGHT TIRE gO.D0 ARRIVAL DATE JAN 5 1971

HELIOCENTRIC CONIC

RL 149.52 LAL .00

RP 107.48 LAP 2.97

RC 82.759 GL 18.52

PLANETOCENTR|C CONIC

CS 37.058 VHL 8.153

LNCH AZNTH LNCH TIN( L-I TIN( IHJ LAT

90.00 0 17 52 2477.27 -24.95

90.00 15 8 4 4911.69 20.82

100.00 I 40 49 2209.81 -26.22

100.00 14 25 50 4854.39 22.05

110.00 2 52 39 1984.88 -29.64

110.00 15 30 88 4452.08 25.35

DIFFERENTIAL CORRECTIONS

TO( .8042 'IRA -.8705 TC3 -.4971 8AU .3868

ROE .OSSt RRA -.2987 RC3 -.5858 FAU .10105

FOE 1.9448 FRA -.8871 FC3-2.3109 BSP 3666

BO( .9098 BRA .9197 BC3 .7881 FSP -925

LAUNCH DATE OCT 7 1970

DISTANCE 266.882

LOL 15.32 VL 28.619 GAL -12.28 AZL 86.41 HCA 124.08 SMA 138.79 ECC .22989

LOP 137.45 VP 38.901 GAP .42 AZP 92.01 TAL 238.17 TAP 2.29 RCA 107.47

GP -34.77 ZAL 155.27 ZAP 93.37 ET3 3§4.27 ZAE 140.01 ETE 243.53 ZAC 64.22

INC 3.5878 Vl 29.801

APO 170.11 V2 35.257

ETC 255.90 CLP -94.10

DLA 3.58 RAL 215.45 RAD 8568.5 V(L 12.619 PTH 2.29 VHP 4.350 DPA -48.01 RAP 205.10 ECC 1.8231

lNJ LONG INJ fiT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT lNJ 2 LONG

58.83 88.89 103.84 0 59 10

213.83 88.65 70.38 14 27 56

58.80 88.53 104.89 2 17 37

194.42 86.14 69.29 15 43 25

20.59 87.39 107.86 3 25 44

177.59 84.07 66.26 16 44 40

M|O-COURSE EXECUTION ACCURACY

3GT 1162.0 3GR 773.6 303 299.9

RflT .7725 RRF .8829 RTF .8505

S_ 1396.0 R23 .1884 RIS .9024

SG1 1328.2 SG2 429.8 THA 30.79

1877.3 -22.81 50.82

4311.7 17.95 208.32

1609.8 -23.92 30.76

4054.4 19.04 186.92

1384.9 -20.92 12.46

3852.1 21.92 170.12

ORBIT DETERMINATION ACCURACY

ST 613.4 SR 100.0 8S 687.7

CRT .8074 CRS -.8311 CST -.9631

LEA 915.9 MSA 141.2 SEA 20.1

EL1 818.8 ELI 58.5 ALP 7.57

FLIGHT TIM( 92.00 ARRIVAL DATE JAN 7 1971

HELIOCEHTRIC CONIC

RL 149.52 LAL .00

RP 107.49 LAP 3.OE

RC 84.995 GL 17.82

PLAN(TOCENTR I C CONIC

C3 37.551 VHt. 6.128

LNCH AZMTH LNCH TIN(

IK3.00 0 13 44

90.00 13 17 M

100.00 I 37 9

100.00 14 39 52

110.00 2 50 9

110.00 15 40 21

DIFF[DENTIAL CORfU[CT |ON8

TDE _9839 TRA

RDE .0849 lIRA

Ir_ 1.9515 FRA

BO[ .8985 BRA

DISTANCE 273.193

LOt. 13.32 VL 26.579 GAL -12.13 AZL 66.15 HCA 127.33 SMA 138.46 ECC .22422

LOP 140.70 VP 38.871 GAP .88 AZP 92.54 TAL 237.50 TAP 4.82 RCA 107.42

GP -55.88 ZAL 154.03 ZAP 97.29 (TS 351.53 ZN[ 137.71 ETE 239.27 ZAC 62.88

ZNC 3.8481 Vl 29.801

AI_ 169.51 V2 35.255

ETC 255.53 CLP -99.01

DLA

L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIN(

2507.83 -25.44 60.94 90.09 102.86 0 55 31

4877.02 Z0.01 211.1K), 87.15 69.54 14 38 53

2238.79 -28.71 40.81 09.75 103.64 2 14 28

4921.31 21.24 192.30 86.65 68.46 15 53 53

2010.28 -SO.16 22.59 88.67 106.91 _ 23 39

44LPZ.59 24.53 175._ 85.13 65,41 16 54 3

M|D-COURS[ £X[CUT|ON ACCURACY

-.9_17 TC3 -.5665 BAU .4200 8GT 1297.7 _R 779.4 SG3 294.0

-.2757 RC3 -,3965 FAU ,09799 RRT .7912 RRF .8990 RTF .6681

-.8144 FC3-2.2590 BSP 4078 S(dS 1513.8 R23 .1978 R13 .9095

• 9620 BC3 .8365 FSP -914 301 1452.7 302 425.8 THA 28.04

4.42 RAL 218.38 RAD 6584.5 VI[L 12.606 PTH 2.29 VHP 4.405 DPA -48.31 RAP 202.61 ECC 1.6180

PO CST TIM INJ 2 LAT IHJ 2 LONG

t907.8 -23.41 52.86

4277.0 17.05 204.18

1638.8 -24.53 32.69

4021.3 18.13 184.89

1410.3 -27.55 14.17

3822.6 21.00 168.32

ORBIT DETERMINATION ACCI,_RACY

ST 698.5 SR 112.9 88 700.8

CRT .9109 CRS -.7885 CST -.987§

LEA 986.0 MSA 137.5 SEA 19.5

ELI 706.1 EL2 46.1 ALF 8.41

Z036



JPL TM 33-99 EARTH--VENUS--TRAJECTORIES (VOL 5, 1970

LAUNCH DATE OCT ? 19YO

HELIOCENTRIC CONIC

RL 149.58 LAL .DO

RP 107.S0 LAP 3.14

RC D7.841 GL 19.L_
PLAHETOCENTR | C CONIC

C$ $7.354 Vt_L 8.101

L NCH AZNTH LNCN TIN(
90.00 0 9 17

M;.O0 13 30 12

100.00 I $3 1$
IO0.O0 14 48 N

110.00 2 47 _10

110.00 15 51 10

FLIGHT TIN[ 94.00 ARRIVAL DATE JAN 9 1971

DISTANCE 278.490

L_ 13.32 VL 28.538 GAL -11.98 AZL 85.87 HCA 130.57 SNA 138.11 ECC .ZZZT9 IN( 4.1317 Vl 19.801

LOP 143.95 VP 58.lM GAP 1.53 AZP 12.81 TAL 836.74 TAP 7.31 RCA 107.34 APO 198.8T V2 55.255

GP -37.01 ZAL 112.68 ZAP 100.9t IrTS 348.30 ZAE 135.38 ETE 235.58 ZAC 81.54 [TC 255.17 CLP-103.?I

DLA 5.55 R/d. 217.40 RAD 6SU.S VEL 12.597 PTH Z.28 VHP 4.484 DPA -46.71 RAP ;'00.33 ECC 1.6141

L-I TIN( INJ _T INJ LONG INJ RT A_ INJ AZNTH ZNJ TIM( _ CST TIN INJ Z LAT INJ Z LONG

2_1.83 -E5.93 83.n $1,47 101.80 D 51 38 1641.8 -24.04 55.15

_.01 18.11 _.U 87.81 68.70 14 50 5E 4240.0 16.05 201.92

sm70,81 -27._ 43.84 91.15 101.86 E 11 5 1670.8 -25.18 34.88

4S_.84 80.34 190.84 87.18 67.81 19 5 ZZ 3888.1 17.13 leE.T4

LeO38.4Z -30.?0 t4.40 90.15 105.83 $ Zl Z8 1438.4 -ZO.Z3 lS.08

4501 I_ Z3.83 173.71 85.71, 64.55 17 4 21 3791.E EO.O0 1_.44
DIFFE]tENTIAL C.CImECTI(_Q

TOE .YOOS TRA -._ TC3 -.8Y38 BAU .4809

ROE .11_ liRA -.ISOe It_ -.eOR4 FAU .O0_H_

FIX 1.1143S irRA -._JIm FC3-8.1808 _ 4490

• T_ BRA 1.00iS BC3 ._D,_ FSP -894

LAUNCH DATE OCT 1' 1870

HELIOCENTRIC CONIC

148. SZ LAL ._

RP 107.$1 LAP 3.P1

RC Im._ 64. 80.T8

PL_TOC_TR IC _|C

C3 SY.18T VI4L D.OINI

_m L_H TIHE

90.00 0 4 s_
90.00 13 44 7

100.00 1 1_0 57

100.00 1S £ 14

110.00 £ 44 3S

110.00 18 3 4

MID-COURSE EXECUTION ACCURACY

8GT 14_.1 _ 780.3 SG3

RRT .8037 _ .DI_7 RTF

$68 1834.4 RL_ .1_081 R13

$81 1578.| 89_ 4U.3 THA

FLIGHT TII4[ 90.D0

DISTMR[ Z85. 718

ORBIT DETERNINATION ACCURACy

ZDS.Z ST 790.9 Sit 129.6 SS 711.5
.8808 CRT ,9631 CRS -.8DZD CST -.9711

• 9148 LSA 1_3.2 NSA 134.0 SSA 18.7

15.$5 EL1 800.7 ELI 34.4 ALF 8.98

_IVAL DATE JAN 11 1971

13.$£ _ 80._ GAL -11._ _L 8S.58 _ 133.80 _A 137.72 ECC .22141 I_ 4.4443

LOP 147.£1 VP 38.?SNI GAP 1.7e AZP 93.08 TAL Z55.82 TAP 9.7E RCA 107.23 APO 168.21

6P -38.£0 ZAL 151.14 ZAP 104.18 LrTS 345.19 ZN[ 15£.86 ETE Z3Z.41 ZAC 60.18 ETC 254.82

DLA 8.78 R_ 218.S5 _ 8_.4 _L 1_.591 PTH _.18 _P 4.589 DPA -47.24 RAP 198.15

L-I TIN( INJ _T INJ _ INJ RT _ INJ _H INJ TIN( _ CST TIN INJ 2 LAT

ZST9.S9 -80.43 8_.84 95.84 100.58 0 47 21 1979.5 -24.70

_.84 18.11 L_li.78 M._4 67.85 15 4 7 4L'00.1 14.95

N.T5 -£7.74 45.81 _.77 101.81 2 7 Z$ 1706.D -_5.88
4348.1£ 18.34 187._ R4.10 66.75 18 18 2 3648.1 16.03

8070,_ -31._T _8.89 91.85 t04.58 $ 19 5 1470.0 -28.95

4557.&R _.83 171.81 84.47 83.87 17 15 42 3757.6 18.90

DIFFERENTIAL C._RI_CTIQI_ NID-COtRt_ D_CUTION ACCURACY

• 81N_ TRA-I.0117 TC$ -.7S|3 BAU .4791 $GT |9T4.$ _ 7T_.£ SG3 _73.3

RDE .144S lIRA -.£$80 1_3 -.1999 FAU .08843 RRT .8115 RRF .9057 RTF .089P

1.8395 irma -._) FC_--_.O_4S BEP 44131 S_! $753.5 _ .l_q)6 R15 .9172

.9104 liRA 1.0351 8C3 .8848 Flip -8.311 $81 1703._ _ 417.1 THA Z$.18

Vl 29.801

VZ 39.249

CLP-108.18

[CC 1.6117

INJ 2 LONG

57.71

199.51

37.31

180.49

18.25

164.45

ORBIT DET_INATION ACCURACY

ST 89_.7 SR 150.9 $S T25.4

CRT .9865 CRS -.9409 CST -.9738

LSA 115Z.4 NSA 131.8 $SA 17.5

ELI 905.1 ELI ZZ.7 ALF 9.49

LAUNCH DATE OCT 7 1970 FLIGHT TIN( 98.00 ARRIVAL DATE JAN 15 1971

HELIOCENTRIC CONIC DISTANCE 291.989

tL 149,St LAL .00 LOt. 13.32 VL 28.41T GAL -11.68 AZL 85.21HCA 137.04 SNA 13T.51ECC .2ZOOT IN( 4.7928 Vl 29.801

RP 107.$_ LAP $._8 LOP 150.48 VP $0.75T GAP 2.17 AZP 93.51 TAL 235.03 TAP 12.07 RCA 107.09 APO 16T.52 VZ 35.245

RC 91.770 GL EE.44 GP -59.49 ZAL 149.48 ZAP 107.10 ETS $4t.97 ZAE 130.$4 ETE Z29.TO ZAC 58.76 ETC 254.48 CLP-112.39
PLAN[TOCENTR|C CONIC

C$ 37.144 _L 9._5 DLA 8.14 RAL 219.7_ R_ 95_.4 _L 1_,590 PTH 2.28 VHP 4.7_0 DPA -47.93 RAP 196.26 ECC 1.811_

L_H AZNTH L_H TIN( L-I TIN( 1NJ LAT INJ LONG INJ RT ASE INJ AZNTH INJ TIN( PO CST TIN INJ Z LAT INJ Z LONG

• 0.00 83 54 S8 Et_E.87 -29.95 69.0_ 94.90 99.10 24 3D 34 ZOZ2.T -25.39 60.88
90.00 11 SD 38 4759.87 18.97 204.84 89.68 68.99 15 18 52 4156.7 13.71 198.92

1_._ I _ 4 _7.85 -28.28 48.55 94.64 100,16 2 3 lZ 1747.6 -26.57 40.14

100.90 15 17 0 4508.94 18.21 185.15 89.09 95.88 16 SZ T $908.9 14.80 178.02

110.00 t 41 17 ElO$.fl -31.85 29.35 93.79 105.12 3 16 23 1506.0 -Z9.T2 20.77

110.00 18 19 17 4521.55 21.51 189.38 87.40 62.77 17 28 18 3721.3 17.89 162.3A

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACEURACY ORBIT DETERMINATION ACCURACY

1.0159 TRA-I.O_5 TC3 -.8_9 BAU .51_ _T 1715.5 _ 789.5 $G3 860.9 ST 999.6 _ 169.6 SS 729.4

.1964 _A -.1t _3 -.S_ FAU .08_ RRT .81_ _ .9111RTF .8_9 CRT .9948 CRS -.9678 CST -.9767
FIDE 1.0937 FRA -.SS_7 FC3-1.9545 B_ 51_4 _ 1890.1 _5 .2124 R15 .9209 LSA 1242.3 MSA 128.2 SSA 16.7

1,0£79 MA 1._3 BC3 1.0_79 F_ -829 _1 1835.5 Sr, E 417.2 THA 21.23 EL1 1013.8 ELI 17,0 ALF 9.58

LAUNCH DATE OCT 7 1970 FLIGHT TIN( 100.00 ARRIVAL DATE JAN 15 1971

HEL I_EN_IC CONIC

RL 149. S_ LAL .00

107.55 LAP 3.31

RC 64)4.058 GL ?.4.31

Pt.AHETOCLrNTR I C CONIC

C5 57.S'88 VHL D.I08

LNCH AZNTH LNCH TIN(

• O.00 83 49
• 0.00 14 17 0

100.00 1 18 24

100.00 15 33 34
110.00 £ 57

110.00 18 51 _1

DIETA_E 808.193
L_ 13.38 VL 88.364 GAL -11.49 _L _.81HCA 140.27 SNA 1_.87 ECC .21876 INC 5.1858 Vl 29.801

LOP 155.71 VP 38.714 GAP _.58 AZP 93._ TAL 234.07 TAP 14.35 RCA 106.93 AM 166.82 v2 35.240
-40.92 Z_ 147.59 ZAP 1_._ ET8 338._ Z_ 128.08 (TE 227.39 ZAE 57.23 ETC 154.15 CLP-116.59

DLA 9.64 RAL 221.14 RAD 8584.5 V[L 1_.590 PTH 2.28 VHP 4.879 DPA -48.83 RAP 194.37 ECC 1.61_6

L-I TIN[ 1NJ LAT INJ _ INJ RT AS(: INJ AZNTH INJ TIME PO CST TIM INJ Z LAT gNJ _ LONG

• 87_.38 -_7.41 72.57 97.04 97.38 14 3_ 55 2072.4 -26.11 64.15

4700.87 15.88 801.17 !10.81 6ti.tl 15 3§ _9 4108.9 12.32 194.10

£364.74 -28.79 51.64 INl.8_ 90.44 1 58 19 1764.T -27.52 43.44

_81.74 18.93 182.41 90.31 64.99 18 47 58 3891.7 13.42 175.]7

2147.43 -38.45 5_.41 _._ 101.38 5 13 13 1547.4 -_.54 23.72

4R81.83 80.88 197._ M.S_ 81._ 17 42 25 _81.8 16.34 1_.07

ORBIT DETERNINATION ACCURACY

ST 1117.5 SIN 191.4 SS 736.4

CRT .9954 CRS -.9849 CST -.9789

LSA 1346.0 NSA 128.1SSA 15.4

EL1 113_.8 EL2 18.1ALF 9.68

OIFFER(NT I AL COmECT iON8

TD( 1.1438 TRA-l.0098 TC$ -.90_0 8AU .5588

RD( .1811t 90A -.1141 RC] -.SDlO FAU .07808

1.95S1 FRA -.4e_S FC5-1.8190 BlIP 5759
BID( 1.1905 MA 1.08_1 BC5 1.0809 F_ -T91

NID-C(XMEE(X[CUTION ACCURACY

$GT 18SS.1 8CA_ 758.4 $83 846.3

RRT .8149RRF .EI_O RTF .9080
SGB L_OO4.SRL_ ._.4S7 RI$ .9_9

SG1 ISN_0.7 SGE 418.S THA 19.35

2057



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 7 1970

HELIOCENTRIC CONIC

RL 149.52 LAL .00

RP 107.55 LAP 3.35

RC 98.339 GL 28.40

PLANETOCENTRIC CONIC

C3 37.853 VHL 6.136

LNCH AZMTH LNCH TIME

90.00 L_J 40 39

90.00 14 36 49

100.00 I 11 38

100.00 15 52 27

110.00 Z 52 49

11o.oo 16 47 46

FLIGHT TIRE 102.00

DISTANCE 304.369

LOL 13.32 VL Z8.$28 GAL -11.31 AZL 84.36 HCA

LOP 156.96 VF 38.667 GAP 2.94 AZP 94.54 TAL

GP -42.55 ZAL 145.50 ZAP 111.74 ETS 335.10 ZAE

ARRIVAL DATE JAN t7 1971

143.51 SNA 136.43 ECC .21750 INC 5.6382 Vl 29.801

233.06 TAP 16.56 RCA 106.75 APO 166.10 VZ 35.235

125.57 ETE 225.42 ZAC 55.56 ETC 253.74 CLP-120.18

DLA 11.33 RAL 222.66 RAD 6568.5 VEL 12.610 PTN 2.29 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ T|NE

2730.56 -27.85 76.77 99.54 95.32 24 26 10

4655.65 14.18 197.98 92.46 65.23 15 54 Z5

2449.80 -29.27 5§.g6 99.38 96.37 1 52 28

4411.64 15.47 179.41 91.83 64.10 17 5 59

2195.80 -33.04 SG.06 98.77 99.30 3 9 25

4238.41 18.85 164.43 90.00 60.94 17 58 25

DIFFERENTIAL CGI_RECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.2941 TRA-l.1094 TC3 -.9611 BAU .5633 SGT 1991.9 SGR 742.3 SG3 229.8

ROE .2289 RRA -.1108 RC3 -.5729 FAU .07142 RRT .8107 RRF .9200 RTF .9053

FDE 1.8219 FRA -.3609 FCS-I.E_Z2 BSP 6087 SGB 2125.7 R23 .2604 R13 .9234

BDE 1.3141 BRA 1.1149 BC3 1.1189 FSP -726 SGI Z084.8 SGZ 415.2 THA 17.53

5.071 DPA -49.97 RAP 192.46 ECC 1.6197

PO CST TIN INJ 2 LAT INJ 2 LONG

2130.6 -26.82 68.26

4055.6 10.73 191.00

1849.8 -28.08 47.38

3811.6 11.86 172.48

1595.8 -31.41 27.22

3638.4 14.83 157.61

ORBIT DETERNINATION ACCURACY

ST 1249.7 6R 216.8 SS 747.2

CRT .9917 CRS -.9943 CST -.9808

LSA 1466.6 MSA 128.0 SSA 13.8

EL1 1268.1 EL2 27.5 ALF 9.77

LAUNCH DATE OCT 7 1970 FLIGHT TItlE 104.00 ARRIVAL DATE JAN 19 1971

HI[LIOCENTRIC CONIC DISTANCE 310.516

RL 149.52 LAL .00 LOL 13.32 VL 28.269 GAL -11.12 AZL 83.84 HCA 146.74 SMA 135.96 ECC .21629 INC 6.1609 V1 29.801

RP 107.57 LAP 3.37 LOP 160.20 VP 38.619 GAP 3.30 AZP 95.16 TAL 231.99 TAP 18.73 RCA 106.56 APO 165.37 V2 35.229

RC 98.924 GL 28.74 GP -44.43 ZAL 143.16 ZAP 113.40 ET9 331.39 ZAJ[ 122.97 ETE 223.73 ZAC 53.67 ETC 253.29 CLP-123.80

PLANETOCENTRIC C0_11C

C3 38.340 VHL 6.192 DLA 13.24 RAL _4.34 RAD 6586.5 VEL 12.636 PTN 2.29 VHP 5.303 DPA -51.36 RAP 190.43 ECC 1.6310

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 23 31 12 2799.71 -26.19 81.80 102.49 92.82 24 17 52 2199.7 -27.50 73.20

90.00 14 59 43 4595.64 12.44 194.43 94.40 64.36 16 16 18 3995.6 8.89 187.55

100.00 1 3 23 2518.12 -29.66 60.77 102.40 93.87 1 45 18 1915.1 -28.81 32.07

100.00 18 14 9 4355.47 13.77 176.10 93.73 63.Z0 17 26 45 3755.5 10.06 169.27

110.00 Z 27 9 2255.01 -35.59 40.44 101.97 96.77 S 4 42 1653.0 -32.29 31.43

110.00 17 6 S2 4190.34 17.24 161.83 91.79 60.01 16 16 43 3590.3 13.12 154.94

DIFFERENTIAL CQIERI[CTIONS MID-COUR84[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.4618 TRA-1.tLP99 TC3-1.0081BAU .5896 SGT 2131.2 $61R 728.0 SGS 213.0 ST 1391.0 SR 237.4 88 750.7

ROE .2548 RRA -.OEMtO RC3 -.5538 FAU .06526 RRT .8021RRF .9216 RTF .9091 CRT .9868 CRS -.9980 CST -.9829

FDE 1.7875 FRA -.2793 FC3-1.4737 BSP 6573 S_ 2252.1R2S .2731 R13 .9252 LSA 1595.4 MSA 124.9 SSA 12.5

9DE 1.4838 BRA 1.1320 BC3 1.1502 FSP -692 SG1 2212.6 SGZ 418.7 THA 15.91 EL1 1410.6 EL2 38.0 ALP 9.57

LAUNCH DATE OCT 7 1970 FLIGHT TIME 106.00 ARRIVAL DATE JAN 21 1971

HELIOCENTRIC CONIC

RL 149.52 LAL .00

RP 107.59 LAP 3.39

RC 100.910 GL 31.38

PLAN(TOCENTRIC CONIC

C3 39.485 VHL 6.284

LNCH AZMTH LNCH TIME

90.00 23 19 18

90.00 15 26 40

100.00 0 53 1

100.00 18 39 34

110.00 2 20 2

110.00 17 29 3

DISTANCE 316.635

LOt. 13.32 VL 28.209 GAL -10.93 AZL 83.22 HCA 149.96 SNA 135.49 ECC .21511 INC 6.7841 Vl 29.601

LOP 163.45 VP 38.569 GAP 3.64 AZP 95.88 TAL 230.87 TAP 20.83 RCA 106.34 APO 164.84 V2 33.222

GP -48.61 ZAL 140.51 ZAP 114.59 ETS 327.42 ZAE 120.25 ETE 222.25 ZAC 51.50 ETC 232.74 CLP-127.28

DLA 15.41 RAL 226.23 RAD 6568.5 VEL 12.685 PTH 2.50 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TINE

2883.41 -28.32 87.92 105.98 89.76 24 7 22

4526.81 10.38 190.42 96.86 63.51 16 42 7

2593.69 -29.68 66.92 105.97 90.80 1 36 15

4291.57 11.78 172.40 96.14 62.53 17 51 6

2321.61 -34.01 45.75 105.79 93.65 2 58 43

4136.61 15.38 156.57 94.06 59.09 18 57 59

DIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY

TOE 1.6820 TRA-l.1388 TC3-1.0344 BAU .6119 SGT 2298.6 6GR 706.$ SG3 194.7

ROE .2821 RRA -.0162 RC3 -.52S2 FAU .05847 RRT .7671 RRI r .9203 RTF .9121

FOE 1.7167 FRA -.1933 FC3-1.2620 BSP 6995 _ 2376.0 R25 .2959 R13 .9262

BDE 1.8858 BRA 1.1309 BC3 1.1592 FSP -639 $G1 2339.1 682 4L_.7 TNA 14.24

5.588 DPA -53.02 RAP 188.10 ECC 1.6498

PO CST T|M INJ 2 LAT INJ 2 LONG

2283.4 -28.03 79.27

3926.8 6.74 183.64

1995.9 -29.43 37.84

3691.6 7.98 163.67

1721.6 -33.13 36.62

3536.6 11.17 132.00

ORBIT DETERMINATION ACCURACY

ST 1550.0 SR 258.0 SS 736.3

CRT .9803 CRS -.9988 CST -.9847

LSA 1739.4 MSA 125.5 SSA 10.9

EL1 1570.5 EL2 50.3 ALP 9.28

LAUNCN DATE OCT 7 1970 FLIGHT TIME 108.00 ARRIVAL DATE JAN 23 1971

HELIOCENTRIC CONIC DISTANCE 322.727

RL 149.52 LAL .00 LOL 15.32 VL 28.147 GAL -10.73 AZL 82.46 NCA 153.18 SMA 135.01 ECC .21397 INC 7.5414 V1 29.801

RP 107.91 LAP 5.39 LOP 186.70 VP 39.519 GAP 3.98 AZP 86.74 TAL 229.70 TAP 22.89 RCA 106.12 APO 163.90 V2 35.213

RC 103.196 GL 34.36 GP -49.18 ZAL 137.$2 ZAP 115.23 ETS 323.16 ZAE 117.33 ETE 220.88 ZAC 48.98 ETC 252.03 CLP-130.69

PLAMETOCENTRIC CONIC

C3 41.315 Vt4L 6.426 DLA 17.88 RAL L_6.39 RAD 9586.6 VI[L 12.755 PTH 2.32 VHP 5.943 DPA -54.97 RAP 185.24 ECC 1.6799

LI_H AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 23 3 47 2987.09 -28.05 95.49 110.09 85.97 ZS 56 34 2387.1 -28.32 86.84

90.00 15 59 13 4449.96 7.89 185.79 100.05 62.72 17 15 19 3846.0 4.17 179.08

100.00 0 39 3tD 29g0.92 -L_.79 73.82 $10.21 87.02 1 24 26 ZOgO.8 -29.85 65.01

100.00 17 10 2 4217.48 9.40 188.19 99.25 91.49 18 20 19 3617.5 5.52 161.53

110.00 2 10 54 2405.16 -34,19 52._7 110.39 69.60 2 50 59 1805.2 -$3.83 43.04

110.00 17 55 13 4075.91 13.23 155,18 9G.18 58.19 19 3 9 3475.9 8.93 148.72

DIFFERENTIAL _CTiON8 M|D-COU_$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD£ l.gOQI 111A-1,1536 TC3-t.0348 BAU .6302 8GT P.406.3 9GR 977.0 $G5 175.5 ST 1729.5 SR 274.2 83 762.8

ROlE .30ee MA .0457 RC3 -.4607 FAU .05131 RIRT .7921 RRF .9131RTF .9150 CRT .9722 CR$ -.9969 CST -.9883

FDE 1.6953 FRA -.1000 FC3-1.0752 98P 7367 _ 2418.7 R23 .2977 R15 .9272 LSA 1905.7 MSA 127.5 33A 9.3

BOE 1.9509 BRA 1.1647 BCS 1.1410 F6P -576 661 241|.9 SG2 428.S THA 12.49 EL1 1750.0 EL2 63.4 ALF 8.77

2036



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT T ltYO FLIGHT TI_ 110.00 ARRIVAL DATE JAN 15 lIT1

14[LIOC•NTRIC CONIC OlJTANC[ 3t$.791

RL 14D.91 LAL .00 LOL 19.31 VL 18.083 GAL -|0.$1 AZL 81.SI NCA 19J.40 SIAA 134.91 ECC .SLED• INC 8.4878 Vl £9.801

lip lOT.t4 LAP 5.39 LOP 1IS.14 VP _l.4i] GAP 4.n AZP IT.T• TAL tti.4t TAP 14.89 RCA 109.8R APO 169.10 Vt 39.107

RC 109.491 GL $7.80 GP -tt.tt Z/d. 114.10 ZAP 119.H ETA 910.90 ZA[ 114.14 ET( £19.4T ZAC 46.01 ETC t91.OT CLP-194.IS
PLANETOCENTRIC CONIC

C$ 44.L_i VHL Q.149 DLA 20.Tt RAL 230.81 RAG 6S_l.T VEL lZ.8iT PTH 2.34 VHP 6.400 DPA -tT.1l RAP 181.91 ECC 1.TITS

LNCH AZNTH LNCH TIN• L-I TIN• INJ LAT INJ LONG INJ RT ARC |NJ AZNTH |NJ TIN( PO CAT TIN INJ t LAT INJ t LONG

DO.O0 12 48 III 311g.01 -iT.OR 105.M 114.Dt DI.ZT 23 54 Eli 1919.t -iT.R• 91.55

IO.O0 19 40 9 434T.t• 4.•8 180.19 104.al _.N 1• 18 St 9•4•.3 1.00 IT3.9•

100.00 O 81 II 11115.59 -£8.98 11.I4 115.L10 1_.33 1 • £1 U13.4 -29.•4 •4.1£

100.00 17 4• 43 4129.C_ •,4• 1•3._ 1C_.I• 40.71 18 Sl 51 $5L_.0 t.99 19R.•T

110.00 I Sl SO 1110•.•• -15.•1 10.34 119.84 85.05 t40 59 110•.8 -34.18 $1.11

110.00 10 El SO 4001.41 10.•1 1S1._1 100.81 S•.34 111 55 31 3404.4 4.55 145.03

DIFFERENTIAL Cam[CTIQNS NID-COURR EXECUTION ACCURACY

TO( 11.EOlO 111A-1.9|$1 TC_-I.00SO BAU .14SI 8GT ISiI.t_ _.O 8GI ISS.S

RIZ .511_ llA 41•• _ -.4LNI5 FAU .0441• RRT .71IIlIF .lllmll RTF .11191
FDE 1.1097 FRA -.03_ FCI -.1_51 BDP •814 8GB _111.5 RD .3011 R13 .919_

BDE 8.151• IRA t.1L55 ICI 1.1)11_ FSP -520 SGI tSAR.• 8De 4_1.• THA 10.$5

LAUNCH DATE OCT • 19•0 FLIGHT TIN[ 1111.00

14[LIOCENTIIIC CONIC DISTANCE 334.1_•

RL 149.$1 LAL .00 L_L 15.11 VL 1_.019 GAL -10Z9. AZL 10.11) NCA 159.lDO $14A

lip 107.141 LAP 5.1• LOP IT$.911 VII 341.400 GAP 4._0 AZP 11.11 _AL _•._4 TAP
RC 10•.765 GL 41.79 GP -9S.•£ ZAL 1504• ZAP 114.11 LrTI $15.L_11 ZA( 110.5• [T[

PLM_TOCIMTRI¢ CONIC

C5 41.•01 V_L •.III DLA L_.119 R_L *x3.88 RAt IStt.I VEL 15.04• PTH 1.11 _AP

IJm:H AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ _ |NJ RT A_C INJ AZMl14

90.00 _ 10 11 I101.11 -_4.$4 11•.•4 110.11 •S.41

IO.O0 17 59 11 _@.19 .SI 171.88 110.1S •1.19

IO0.GO L_ 91 II _l•S.4• -L_1.11§ 14.45 llO.ll 71.S3

100.00 ll _1 I• 401•.0t I._ 13•.01 _0_.04 _0.1_

lID,GO I 41 9t 1140.14 -51.II _.4_ 111._0 •1.11

110.00 111 I II 8111.01 •._8 14•.01 101.1_ _1.311

DIFFERENTIAL CGIIICTICNI NID_UII[ MCUTION ACCURACY

TD_ I.lOII 11A-1.0_04 TCI -.11131 IAU .ISSO lIT l_O.I IGR 1t$.4 8GI 134.8

ROE ._049 mA ._ RC_ -.1341 F_U .0_•3 mY .WN_ RRF .8433 RTF .9_44
1.1430 Ir11A .039• FCI -.l_lDI lllP Dill M8 IT44.O _ .1110 1115 .1510

I.II11 IRA 1.050• ICI .lllltl Flip -iS• I01 11r_•.3 IG! 447.0 THA 8.14

ORBIT DETERNINATION ACCURACy

IT llll.l M !••_• IS •DS._

CRT .140• CR$ -.8815 CIT -.1885
LIA £0_9.9 NSA ln.I IRA •.•

ELI 194•.1 [1_ •t.l ALF ?.14

ARRIVAL DATE JAN t? 19T1

134.05 [¢C .11185 INC 9.7111 Vl L_.8Ol

1_.84 RCA 109.•4 APO 1_.4Z Vt 55.190

117.•9 ZAC 41.47 [TC £49.88 CLP-15T.D4

• .011 I_PA -99.18 RAP 176.37 ECC 1.1040

INJ TINt PO CAT TIN INJ I LAT INJ I LONG

115 3 14 £T01.1 -_S.51 10_.511

18 49 118 3110.t -5.15 1_1.119

_4 40 48 23•9.3 -t8.95 I_.01
19 45 SO 341•.1 -1.114 110.911

! lI 1l 1_40.t -55.•8 ll.59

20 11 58 3519.1 5.14 140.•9

NIT DITE11NINATION ACCURACY
IT 11134.5 M tSl.O IS •D•.9

CRT .9_414 CR8 -.l•tH_ CtT -.9901

LIA 1_•.5 _ 1511.• I_SA •.5

ELl 11i•.i Ei_ 89.5 ALF i.Si

LAUIACN DATE OCT • 19TO FLIGHT TIN[ 114.00

HELIOCENTRIC CONIC

RL 149.91 LAL .00

RP lOT.AS LAP 3.54

RC 110.041 GL 4A.19

PLANETOCENT• IC CONIC

C5 9R.401 VHL 7.S_5

LNCH AZNTH LNCH TIN[
tO.O0 11 • D

N.O0 19 10 59

100.00 E5 9 4O

100.00 19 49 49

110.00 1 18 •

110.00 19 9? 49

DIFFERENTIAL CGRRECTIOI_

TO( 5.15_4 TRA -.De4t

ROE .t!51RRA .3L'_8

IlOE 5.1475 MA 1.0_10

DISTANCE 340.R51

LOL 13.51 VL 17.995 GAL -10.07 AZL 75.15 NCA

LOP 175.45 VP 58.591 GAP 4.89 AZP 100.87 TAL

GP -10.09 ZAL IE3.67 ZAP 115.1• ETA 10•.15 ZAE

TC5 -.8145 BAU .3476

RE5 -.8_31 FAU .01919

FC3 -.4414 118P 8Sml

BC5 .8998 FSP -588

ARRIVAL DATE JAN tR 1971

112.79 SNA 153.99 ECC .EIORO INCll.5414 Vl £9.801
tt§.94 TAP tl.•5 RCA 109.51 APO lll.ll Vi 59.189

1C_S.47 (TE 119.40 ZAC 59.13 ETC 147.$9 CLP-141.15

LAUNCH DAT• OCT • 1970

DLA •7.10 RAL 157.10 RAG 1519.0 VEL 19.340 PTfl t,44 VHP 7.870 OPA -A1.9_ RAP 111.05 ECC 1.9519

L-I TIN• INJ LAT INJ LON& INJ RT ASC INJ AZNTH INJ TIN( PO CAT TIN INJ t bAT INJ • LON$
5015.91 -17.•11 158.01 114.78 67.93 11 t 15 1015.9 -_G.SD 1_0.9R

3175.80 -7.10 149.4• 11l,•4 It.St 20 II St 3571.l -lO.T5 Ill.IT

5113.59 -I_.I$ 110.•2 121.14 69.37 £5 99 lS L_19.5 -24.75 10_.?O
5DSO.IO -t.tt 147.1_ 117.45 10.24 20 15 35 5tSO.t -•.80 141.51

II15. _P -L_.71 lS.I IL_.3I •t.17 I 4 99 _15.1 -51.89 74.4l
5DI9.08 5.91 141.79 113.11 96.01 11 I SO 5tt9.1 -.$8 159.94

MII)-COUIIRIE ()ECUTION ACCURACY ORBIT DETEIININATIOR ACCIA_ACT
8IT 1_11.3 IGR 919.7 8G5 115.0 IT t404.S M 190.4 SD TGi.O

I_T .4488 RRF .TOT1 RTF .9321 CRT .8411 CR5 -.9011T CST -.9910
1_113.4111_1 .310I R15 .9588 LSA 1518.0 NSA 156.1 8IA _.9

IGI 18111.3 _ 430.3 THA 4.01 ELI _409.9 ELI 102.T ALF 5.8•

HELIOCENTRIC CONIC

RL 149.9 P LAL .OO

RP 107.71 LAP 5.10

RC 11t.51_11 GL 91._1

PLAN[TOCE)Illl I C CONIC

C5 ?0.443 VHL D.3_5

LNCH AZNTH L.NCH TIN[

?9.59 1l 111 9

104.15 I_ ll 17

79.59 10 21 •

144.R9 !_ 18 17
110.00 O 5t 40

lID.DO 11 11 SI

FLIGHT TINt 111.00 ARRIVAL DATE JAN 51 1971

DISTANCE 34D. T19

LOL 15.51 VL 17.887 GAL -9.8_ AZL 7_.!| HCA

LOP IT9.t7 VP 31.L_4 GAP 9.11 AZP 10_.33 TAL

GP -•9.10 ZAL ltO.SO ZAP 110.1tl LrT$ LSl._I ZAI£

llS.H SNA 155.01 ECC ._0979 INC13.7481 Vl _.801

L_4.60 TAP 30.9• RCA 109.15 APO 1_0.94 V£ 39.179

101.15 ETE 111.55 ZAC 53.10 ETC 143.97 CLP-147.tl

OLA 51.•0 RAL _41.51 RAt R3_.4 VEL 19._49 PTH 1.31 VHP 9.199 DPA -63.89 RAP 158.4?

L-I TIN[ INJ L&T INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CST TIM INJ t LAT

411•.01 -11.t• lIO.O_ ISO.II 00.14 19 31 _ 361•.1 -IT.De

3478.74 -11._4 1R9.41 liD.IS 10.34 15 1I 15 2178.7 -1•.06

411•.09 -11.11 18G.G_ ISO.II 10.14 li 38 _i 3117.1 -tl.Ol
3478.?4 -11._4 113.41 110.19 _0.34 13 1i 19 1878.7 -It.OR

3011.41 -81.41 99.$4 131.79 34.31 1 £7 41 t4•1.4 -liD.R•

_.41 -1.14 134.30 1_4.00 53.83 _I 14 19 108£.4 -D.Ol
DIFFERENTIAL CC_¢TiO_S

TD[ 5.1_44 1RA -._7 TC5 -.l_kl B_U .•19_

• DE -.O_ _RA .4104 RC5 -.1988 FAU .01171

FINE 1.4L_tl FRA 4419 FC5 -._N_ BRP Dido

DOE 5.DD4D BRA .95_ 0C5 .•373 FSP -511

N1D-C_U_N[ EXECUTION ACCURACY

8IT 1941.1 SGR 474.1 8G5 95.3

I_T -._99 _NF .L_N_ RTF ._449

SGB _979,1 R_ -._005 R13 -._44_

841 L_141.1 _ 4T5.8 THA 179.67

ECC 2.1595

INJ • LONG

175.li

118.57

175.19

118.57
Jl.Di

itS.O?

ORBIT D[11ERNINATIOR ACCURACY

ST 188•.1Ril 1£1.5 SS 77t.5

CRT -.1953 ORS .lOTS CST -.I041
LSA t774.7 FLSA 141.D SSA 5.7

ELI 166_.9 ELZ 116.0 ALF 17R.t5

205g



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT T 1970

HELIOCENTRIC CONIC

RL 149.12 LAL .DO

RP :OT.TS LAP 3.E6

RC 114.599 it iS.El

PLANETOCENTR IC CONIC

C4 I)8.013 VHL 9.900

LI_H AZNTH LNCH TIME

47.33 17 $9 55

118.iS R3 tD 54

67.3S 17 S9 53

111.iS 23 tD 34

IT.SS 17 SD S3

112.15 23 L_ 34

FLIGHT TIN( |lR.OO ARRIVAL DATE FEB £ 1971

DISTANCE 358.704

LOL 15.52 VL ZT.ttO GAL -9.S7 AZL 78.53 14CA

LOP 188.90 VP 38.236 GAP 5.41 AZP 107.17 TAL

GP -70.84 ZAL 114.63 ZAP I17.71 ET8 247.51 ZAI[

189.10 8NA 138.54 ECC .E0875 INC17.4691 Vl t9.iOS

223.tO TAP 32.50 RCA 104.07 APO li0.£1 V2 55.1t9

95.70 ETE R03.08 ZAC RS.iE ETC 837.85 CLP-SS7.9i

DLA 35.68 RAL 248.71 RAD 8589.8 VEL 14.611 PTH t.lt VHP 11.RIO DPA -G4.E8 RAP 144.1£ ECC £.1151
L-1 T|N( INJ LAT |NJ LONG |NJ RT ARC INJ AZNTH INJ TIN( PO CST TIN INJ E LAT INJ t LONG

4444.71 -10.84 194.7S 14t.18 55.81 19 13 58 3844.7 -15.R5 190.51

:MOO.S8 -10.81 118.46 141.85 55.81 14 26 15 2800.6 -15.13 112.03

4444.71 -10.84 198.75 141.18 55.81 19 13 58 5R44.7 -1S.R5 190,38

_400.58 -10.82 118.48 141.85 55.81 24 88 15 8800.8 -18.£3 11£.05

4444.71 -10.04 194.75 141.88 55.81 19 13 58 3844.7 -15.25 190.32

3400.58 -10.81 118.48 141.85 55.81 24 tl 15 8800.6 -15.R3 118.05

DIFIrLrltENTIAL C_RI[CTXON8

TD( 4_H59 TRA -.4813 TC3 -.4087 BAD .5393

-.IMIR lIRA .7005 RE3 -.04D4 FAU .01485

F1)IE 1.4057 FRA .IIHHIFC3 -.1857 BEP 9300

BOE S.OSi8 BRA .8501 8C3 .4118 FEP -85R

LAUNCH DATE OCT 7 1D70

HiELIOCENTRZC CONIC

RL 149.58 LAL .00

RP 107.79 LAP 3.LbO

RC 15i.8T1 GL ¢10.94
PLANETOCENTRZC C_iiC

C4 184.945 WIL 18.794 DLA

LNCH AZNTH LNCH TIME L-I TIN( |NJ LAT
1_.14 18 I 24 4_5.4R -7.51

117.84 0 tO 54 3481.34 -7.50

4R.14 1O 1 14 44_4.49 -7.Sl

117.DI O £8 51 3481._1 -7.50

41.14 1l I R4 4¢_S.49 -7.51

117.04 O 88 U 3481.58 -7.50

DIFIryJENTIAL Catl_¢TI_

I.ODOS TNA .3L_1 TCS -.141HI 8AU .StSS

RD(-S.41D9 RRA .7819 tiCS .0015 FAU .001_1
1.4781 FRA .RS48 FEB -.0_8 BIMP 9401

4.04DS MA .84_ BC3 .1500 FEP -LDOS

NID-COUIRW[ EXECUTION ACCUItACY ORBIT DETERMINATION ACCURACY

8GT SOOS.4 li_ 703.7 8iS 74.4 8T 8175.9 M 50D.3 84 791.7

RRT -.7057 RRF -.SOS1 RTF .943R CRT -.9656 Cfl8 .9400 CST -.0964
8Ga S086.7 RI_ -.871§ R13 -.ERGO LEA S012.4 MSA 148.5 SiA £.4

881 S047.8 _ 491.7 THA 170.36 EL1 8917.7 EL£ 130.5 ALF 170.28

FLIGHT TIN( I_D.O0 ARRIVAL DATE FEB 4 1971

DISTANCE 598.514
LOL 15.SZ VL 87.753 GAL -8.N AZL 85.98 HCA 178.15 SNA lit.D5 ECC .10758 INCt4.OEO0 Vl R9.OD1

LOP 184.14 VP M.177 GAP 5.84 AZP 111.88 TAL 881,74 TAP SS.5R RCA 104.M APO 159.46 V8 45.158

GP -70.18 ZAL 1OO.11 ZAP 103.&2 ET8 Lqi4.48 ZAE 87.98 ETE 181.30 ZAC 19.0£ ETC RRS.31 CbP 178.12

38.89 RAL 851.05 RAD 8570.8 VI[L 18.882 PTH 2.91 VHP 15.108 DPA -81.58 RAP 1£7.e0

INJ L(_G INJ RT ARC INJ AZNTH INJ TIN( PO CST TIN XNJ £ LAT

208.94 154.4g 51,73 1R 1O 27 dlORS.S -1R.41

117.48 194.44 51.78 1 25 54 P.ER1.4 -1£.40

t08.98 154.45 51.75 1R 18 27 4023.5 -lZ.41
117.94 184.44 51.72 1 85 54 2821.4 -lt.4D

L_4.8_ 114.45 51.71 19 18 27 4081.5 -12.41

117.18 184,44 51,72 1 15 54 1811.4 -12.40

NID-COUltSI[ EXI[CUT|ON ACCURACY

8iT 8741.9 _ 119S,9 941 59.0

RRT -.8L_IRRI r -.8704 fl11= .8890

S$71.4 _ -.824D RlS -.9728
881 3111.4 88£ S14.3 THA 150.78

ECC 4.4934
INJ £ LONG

£C_.88
111.68

£C2.88

111.44

L'01.88

111.88

ORBIT DETERNINATION ACCURACY
ST 8710.1M 1537.0 84 860.0

CRT -.9941CRS .ORB1CST -.9990

LSA 1889.R 1481 157.2 84A 1.6
ELI 311E.8 ELE 145.3 ALF 150.51

LAUNCH DATE OCT 7 1470

HELIOCENTRIC CONIC

RL 140.SE LAL .DO

RP 107.18 LAP 4.13

RC 119.148 GL 01.SO

PLAN(TOCENTRIC CONIC

C4 374.47S VHL 1D.338

LNCH AZMTH LNCH Tlt(

It.91 14 41 41

117.09 1 t 43

4R.I1 14 4R 41

117.0D 1 t 43

68.01 18 4i 41

117.09 1 t 41

DIFFERENTIAL C_mtI[CTIGN5

TO( $.0444 TRA 1.44k54 TC5 -.OOSO 8AU .5080

I1_-D.71_0 RRA -.M21 RC5 -.IOIR FAU-.O0703

1.8R74 IrRA .4428 FCS .OllS BEP 9440

BOEIO.4411 MA 1.7831 BC5 .101£ FEP -lil

.AUNCH DATE OCT 7 1970

FLIGHT TIN( 122.00 ARRIVAL DATE FEB I 1971

DISTANCE 344.077

LOL 13.32 VL 27.685 GAL -3.S§ AZL 51.55 HCA 174.97 GHA 131.58 ECC .80S89 INC38.44TO Vl "29.801

LOP 189.37 VP 38.11D GAP S.79 AZP 188.34 TAL 220.14 TAP 35.10 RCA 104.4T AlSO 1§4.85 v2 35.147

8P -75.10 ZAL 101.38 ZAP 98.88 IT8 281.44 Z/dE 78.11 [TE 143.17 ZAC 1D.51ETC R17.33 CLP 128.41

DLA SO.SR RAL 2E3.28 RAO 8S72.0 VEL 2t.tSS PTH 3.25 VHP 25,887 DPA -52.82 RAP 113.47 ECC 7.1530

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIN( PO CST TIN INJ E LAT INJ 8 LONG

478S.44 -2.70 211.48 188.07 51,89 20 I _7 4125.4 -7.43 ROT.S5

3544.70 -R.94 184.10 189.88 51.89 2 1 47 _44.8 -7.42 118.11

4715.44 -t.7O 111.48 189.87 51.80 20 I£T 4115.4 -7.43 £07.55

3544.78 -R.94 114.10 189.86 51.19 2 I 47 L_144.8 -7.42 118.19

47R5.44 -t.70 111.48 194.87 51.88 20 I 27 4185.4 -7.45 207.55
3544.78 -8.18 124.10 194.94 51.89 2 1 47 L_M4.D -7.8R 114.1D

MID-C.OUREE EX[CUTICN ACCURACY ORBIT DETERNINATION ACCURACY

5iT 1899.8 _ 2914.7 SiS 49.5 ST 115E.3 M 2879.1 14 1110.1

RRT -.SOS1RRF -.978R RTF .R718 CRT -.R903 CRS .9977 CET -.4974

848 1101.8 _ -.1419 R13 -.9480 LSA 3190.1NEA 151.4 45A 1.5

941 1149.1 88_ S16.3 THA 112.57 EL1 3097.6 EL2 148.6 ALF 111.O7

HELIOCENTRIC CONIC

RL 141.52 LAL .00 bOL lS.SR V_ 87.817 GkL

RP SOT.IS LAP S,OS LOP 1_._0 VP M.058 GAP

RC 115.401_ GL 40.15 GP -S4.0D ZAL 9S,94 ZAP

PLANETOCENTR 1C CONIC

FLIGHT TIN( 1_4.00 ARRIVAL DATE FEB 8 1971

DISTANCE _18._0

-0.48 AZL lS.19 HCA 178.R7 814A 111.07 ECC ._01RO INC78.R097 Vl 89.801

5.94 AZP 194.79 TAL 218.02 TAP 34.89 RCA 104.40 APO 157.55 V2 35.136

94.$4 [1"8 191.15 ZAE 53.80 ETE 117.34 ZAC 23.8R ETC _14.56 CLP 97.91

CiSRTS.81m VH_ 35.711 DLA _.?l RAL 875.50 PAD 8_7_.1 V(L 17.$71 PTH

LNCH AZNTH _NCH Title L-I TIN( INJ I.AT

90.00 0 38 40 _JO_.Se -18.40

_0.00 L_O 87 ee d81_J.15 lS.SS

100.00 £ RS 1 34T1D.40 -IS.1S

100.00 R1 _l 45 4434.58 10.14

110.00 4 lS 88 S124,1M -R1.50

11D.00 £1 5R 45 45|£.RR 1_,48

DIFlrI[NI[NTIAL CCRiWETiON8
TDE-4.1941 TRA 1.?810 TC5 -.0¢_5 BAD S.5881

RD-lS.800g MA-S.0511 RED -.1849 FAU-.O5£48

F_E £.D070 IrRA 1.1944 FC5 .ORS8 BOP 778£

B0114.1945 MA 5.3494 BC5 .1958 FSP -135

S.54 VHP 44.794 DPA -30.84 RAP 104.77 ECC_I.iD88

INJ L_NG INJ RT ARC INJ AZ14TH INJ TIN( PO CST TIN INJ E LAT INJ 8 LONG
14_.4_ 190.58 84._J 1 43 4 3203.8 -15.75 148.4_

184.85 178.44 _,78 81 44 2R 40_.£ 9.83 184.50

188.38 101.85 63._4 S _0 51 R870.4 -18.57 119.£1

180.77 177.N _4,50 88 40 37 3834.t 18.S8 173.80

103,41 183.88 88,78 S 5 SS 2584.8 -24.97 N.03

171.18 1_.8_ 81.55 21 5 18 175£.9 18.75 llkl.17

NID-C.OI_81[ [vlrCUTION ACCURACY ORBIT DETENNINATION ACCURACY

8iT 748.1 8DR _1_8.S 941 44.1 ST 521.R SR _30.7 SS 1637.2

RRT .7094 W -.NTI_ RTF -.851M CRT .9558 CRS ._iDO CST ._440

888 t8L_9.0 RL_ -.10_ RlS -.9959 LSA R811.1 NSA 161.4 4SA 1.S

841 8781.S 848 517.1 THA 76.59 EL1 8185.9 EL2 150.7 ALF 77.33



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 1' 1970 FLIGHT TI_ IS,O.OO

HgL|OCENTRIC CONIC D|/STA_CE 570.47S,

RL 149.58 LAL .00 bOL 13.32 VL 27.550 GAL -0.t4 AZL _$1.00 HCA 103.88 $NA

RP 107.86 LAP l.INI LOP 195.83 V!I 37.tlNI GAP 7.01 AZP 40.30 TAL E10.41 TAP

RC $E3.$60 f,L -50.40 GP $7.ES' ZAL 10.14 ZAP 07.07 [70 11il.79 ZA[ 74.42 ETE
PLA_TOCENll |¢ CONIC

C3 503.570 Vt4L 24.345 DLA -81.DO RAL S'5S.S7 RAD 6572.5 VEL H.737 PTH 3.59 VHP
LNCH AZNTN iNCH TIRE L-I T|N[ |NJ LAT |NJ AZNTH

I).40 3 41 IB S'431.05 1.01

1TO.SO 15 3 I_l 0s'9.1kl 1.01

0.41) $ 41 10 2435,.01 1.01

1_.51 15 5 _ 0L_.I4 1.61

0.40 3 41 II 14SS,.OI 1.01

1_.51 1S 5 _ E4_. it4 1.01

DIFFERENTIAL CCIERECTIN

_11._ _ -.01_3 _ .1141 FAU-.OIM

rO[-l.4?lT IrllA .01_t F¢S .0141 lllP 997r

BO[13.0YL_D IRA .$189 KS .1700 FlIP -1SO

LAUNCH DATE OCT ? 1970

NF_IOCENTRIC C(_IC

ARRIVAL DATE FEB 10 ID7|

150.SO ECC .E1135 INC4D.18TD Vl £9.801

4S,.E9 RCA tOE.DO APO 158.1D V2 $5.1£4

Z4£.04 ZAC 145.88 ETC ZlS.I? CLP I10.D8

3|.027 DPA 7D.2D RAP £09.44 ECCIO.TDR8

INJ LONG INJ RT A&C INJ TIN( PO C$T TIN INJ E LAT INJ 2 LONG
$4.$t 105.41, 171.05 4 S,t $8 185E.1 D.S2 85.77

S,0i.SS, 105.45 171.05 15 13 53 EJ.D D.55 2R0.57

04.SO, 105.42 1T1.05 4 S,1 50 1832.1 9.52 05.77

_t.SS, 105.45 171.65 1) 15 55 S,9.D 9.55 200.57

$4._ 115.41, 1Tt.OS 4 E1 50 1852.1 D.SE 05.77
s'01.12 165.49 171.09 15 15 55 S,D.D 9.53 200.57

MID-C(_JIWE [3_CUT|ON ACCURACY CRBIT DET[RNINATION ACCURACY

8GT 749.7 8C_ 3157.4 I43 51.4 ST $S,4.1 M 3033.4 0S 1105.0

ll_ -.7_J3 lIF .ImSS RTF -.0401 CRT -.0558 COS -.9997 COT .9465

3tlS.? _ -.5145, IIl_q .lt20 LOA _14E7.0 _ 157.S, 60A 1.0

lOS SIIIS.O IG! SOI.O THA 100.15 EL1 5074.7 ELS' lSO.$ ALF 99.41

FLIGHT TIN[ 1_._ AIIflIVAL DATE FEB 19 1971

DIOTANC[ 3@3.700

RL 140.SS, LAL .00 LGL 13.32 VL 8T.41Nm GAL -0.SO, AZL |S0.SS HCA 180.41 _4A 130.11 ECC .ZO_D6 INCZ4.5505, Vl L_.601

RP 107.D3 LAP S,.N _ 199.03 VP 37.11_MI GAP ?.N AZP $3.59 TAL I'll.DO, TAP 43.03 RCA 10S'.91 APO 157.$2 VE 55.112

K 1£9.011 _ -01,01 GP 74.70 ZAL S_._ _ S_._ _0 111.79 _ _.55, ETE 109.45 ZAC 159.05 ETC _.Si CLP 156.39

C5 1_._5 _ 13._ _ -$0.14 RAIL. S'O0._D RAO $$71.0 _ 17.057 PTH S,.B0 VI4P 1D.4SO DPA M.ET RAP 241.75 ECC 4.1542

|NJ lit A8¢ ZNJ AZNTH INJ TIN[ PO COT TIN INJ 2 LAT INJ S, LONG

104.4t 160.98 O 42 15 t70£.8 18.02 01.M

1N.St 111.91 It S5 30 51Ot.3 10.O2 257.01

SN.4t 119.91 O 42 IS 1709.0 10.05, DI.M
1N.St t_.N is, 55 _ Stir.3 18.OS, S,5T.D1

1N.40 tN.N 0 45, 13 1113£.0 10.05, 41.M

1N.St 1N.14 ls, 5S 3g SODS,.3 10.05, S,57.01

ORBIT DI[TI[ItNINATION ACCURACY
ST 1473.0 lal 1015.0 $S 799.£

CRT .951,8 Clio -.0448 CST -.6907

LS* SOLD.5 m S,TS.t SSA 1_5

ELi 1030.S, ELS, I_QS.4 ALF 30.11

LNC_ AZNTH INCH TIN[ b-I TIN[ INJ LAT INJ

11.21 0 $ SO I_W8.80 10.14 8e.N

1_.70 11 50 • S_._ 10.19 tN.M

11.S,1 0 3 SO _._ 10.14 N[.SO
1_.76 11 50 • S_._ 10.15 9SO.SO

11.S,1 O $ SO _102.00 10.14 Ile.tMI

IEHI.T6 11 10 • 979£.1MI lO.SS tOO.till

DIFFEJtFJITIAL C01tJmCTIGNJ N_ [rmrcuTION ACCURACY

_-3._ _ -.N TC3 -.0_4 _ .1t KT _.l N fiN.0 K3 01.3

111)(-1.14114 liRA -.ION IICI -.0100 FAU .00737 RtT .l_JII IIF .1447 RTF .SO01

IDOl[ 4.1447 DllA 1.s,1110 BCS .0700 FliP -I_1 8G1 SSllr.0 IGI 501.4 TINt 40.60

LAUNCH DATE OCT 7 1970

HEL IOCENT01C CONIC

RL 149.5£ LAL .IX)

ItP 107.1t7 LAP t.75

RC ORS.lOt GL -ST.S,S,

PLAN(TOC_31TII ][C CDII| C

C$ 110.0,10 VEIL 0.S!0

LNCH AZNTH LNCH TIN[

i0._ 0 815 N
111.80 11 I s' St,

10.tO O S,S IS

111.80 11 15, $9

10.10 O 95 SO

111.10 11 It $8

PLIGHT TINE 130.00

DISTANCE 500,551,

LOt. 15.31, VL 27.415 GAL -0.19 AZL 107.15 HCA ID$.$7 SNA

LOP 20S'.27 VP $7.070 GAP 7.1_ AZP lr3.0tl TAL !'15.00 TAP

DIP 09.50 ZAL 110.07 ZAP lS0,40 ETO 75.74 ZN[ 0tl.1_ ET(

ARRIVAL DATE FEB 14 1971

1_!1.M ECC .EODlO INC17.1551 Vl 29.001

44.57 RCA 1DE.D7 Alto 150.DS, V2 $5.OOO

1_i.50 ZAC 101.El ETC ES,4.DS CLP-174.57

OLA -74.04 OAL tOt.St RAID IS_.O VI_ 24.500 PTH _.04 VHP 15.015 OPA SS.SO RAP _44o71Ecc £.4017

L-I TIN[ INJ LAT INJ LONG |NJ fiT _ XNJ AZNTH INJ TINE PO C0T TIN INJ t LAT INJ 2 LONG
t140.N 19.10 75.01 tO.S0 105.07 1 1 ID 1549.4 20.79 75.72

SII1.70 10.10 E50.11 101.55, 115.07 IE 47 14 SOII.I S,D.IO 254.7l

s,lll._l 10.10 75.11 IN.SO 10_.07 1 I 10 1540.4 2D.79 75.72

_t11.TI 19.10 S,St.ll 1N.St 10_.07 !S, 47 14 5011.8 20.80 £54.78

!$40._1 10.10 75.11 IN.S0 103.07 t 1 10 154i.4 _6.76 75.72

SIIS.TI 10.10 S,S0.N IN.St 105.07 ls, 47 14 5011.8 S,D.0O 254.78
DIFFE]t[NTIAL CGNIt[CTID0_J

TO[-l.1410 TRA-1.4244 TC] -.479OOAU .5001

£0[ .4444 NNA 0.S,513 RCS .Ols,0 FAU .01780

FI_ -.0701 FRA -.m9 F¢3 -.1_ Blip 11_1

S,.?O_OJ BRA 1.4444 K3 .471)9 FOP -S'53

LAUNCH DATE OCT 7 1670

_LIOCE_TItIC C_NIC

RL 140.|9 LAL .00

lip 1OI.O1 LAP S'.04

NC 1_O._7 GL -51.10

PL_TOCENTRIC CQNIC

C5 55.013 IR4L 7.417

LN(_ AZNTH INCH TIN[

• 4.04 1 • 19

l$S.ml 11 11 11

S'4.94 1 • 19

155.01 11 !1 It
B.04 1 • 19

155.01 11 !1 11

NID-COUiI_M[ I_CUTIa4 ACCUIRACY

SGT _i_t.7 _ 012.1 SGS

RRT .S1941 UlF .3708 RTF

$474.1 R_l -.L_Sl NO3

_1 $t_9.0 IG! SEN).0 THA

FLIGHT TIN[ 1_1_.00

DI 0TANC[ _S.ttS

CRBIT DETERNINATION ACCURACY

70.9 ST 1057.7 SR 514.5 IS 632.1

• 075,1 CRT -.4710 CR$ .0910 COT -.9039

._SO LSA 194_5.5 14_A S,65.4 SSA £.1
5.$0 ELI 11_.7 ELS, 97$.3 ALF 175.54

ARRIVAL DATE FEB 16 1971

LGL 13.32 VI. LrF.347 GAL -7.07 AZL 10_.31 J4CA 1_.40 MOA 1L_).19 (CC .S'O755 INC15,.5150

LOP S'09.49 VP 37.817 GAP 7.41, AZP 77.97 TA_ S'IS.4S, TAP 45.07 RCA 109.57 APO 155.99

GP SO.£D ZAL 119.N _ 110.N [73 11.40 _ 1N.4D [TE 1_.76 ZAC 150.10 ETC 235.80

DLA -ee.s,l RAL I_!).1_ lilAO I_HlO.O VlE:L 13.S,01 PTH S,.45 VHP 10.371 DPA 44.40 RAP P._15.09

L-I TIN[ INJ LAT INJ LONG INJ RT A&C |NJ AZN134 INJ TIN[ PO C.ST TIN INJ £ LAT
SO14.15 IS.iN} 17.41 101.48 15§.15 1 41 14 1414.0 35._

5N1.34 9S.01 257.51 1N.SO lOS.iS IS 0 14 4941.3 $5.04

S'014.H IS.SO 17.41 101.41 lOS.DO 1 _ M 1414.9 35.D4

5101.34 tS.01 S,S7.SI SN.SO lOS.IS 15 0 54 iNS.3 33.04

SO14.DS S,S.O0 07.d_1 101.41 155.05 1 41 $4 1414.tl 35.0'1

55t1._4 IS.01 tiT.11 SN.SO ISS;0S IS O _l 4111.$ 35.04
DIFFERENTIAL CGNNfCT 10148

TD(-I.IDII 111A-l.L_NI3 TeD -.0914 W .71Jt4

ROE .4147 ROA -.0440 I_$ .1533 FAU .0_141

IrD[ -.00S3 FRA -._10_5 FC3 -.391H_ DIP 11755,
BIN[ £.E707 liRA 1.4400 0C5 1.0053 FSP -_14

NID-COIJIIU_ E)_CUTIGN ACCURACY

• GT S74S.lllll I_.t KS IS.S

SOT -,415_IIIF -.N10 RTF .kl04

I_l $TIS.SR_I .I_MIO S,15 -.0511

$61 $TSt.S _ 475.$ THA 170.64

Vl _.801

v£ 55.065

CLP-164.O6

ECC 1.9054

INJ 2 LONG

IS.DO

£54.01

65.05

£54.01

05.95

S,S4.Ol

ORBIT DI[TI_NINATION ACCURACV

ST 1927.0 II! 47S.0 IS 655.0

CRT 0.05_4 Clio .1410 COT -.0Y65

LSA t050.1 14_A 201.5 liSA 5.0

ELI 1500.0 EL£ S'49.5 ALF 157.6$

L_41



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUHCH DATE OCT 7 1970 FLIGHT TIRE 134.00 ARRIVAL DATE

HELIOCENTRIC CONIC DISTANCE 400.929

RL 149.58 LAL .DO LOL 13.52 VL 27.241 GAL -7,56 AZL 99.39 NCA 195.59 SHA 188,72 ECC .80723 INC 9.3855 Vl 29.801
RP 108.05 LAP 1.$1 LOP E08.71 VP 57,757 GAP 7.12 AZP 80.93 TAL 811.84 TAP 47.43 RCA 102.05 APO ISS.4O VZ 35.074

RC 138.187 GL -43.1S GP 55,S4 ZAL 119.78 ZAP 188.40 ET$ 62.16 ZA( 111.44 ETE 147.SO ZAC 153.38 ETC 844.18 CLP-181.25
PLAHETOC(NTR 1C CONIC

C3 3l. TOt VHL l._1 DLA -$Z.DS RAL 216.27 RAO SS68.§ V(L 12.$52 PTH 2.30 VHP •.gig DPA 36.85 RAP 845.E5 ECC 1.6369

LNCH AZl4TH LNCH TINE L-I TIRE INJ LAT INJ LONG lNJ RT ARC INJ AZNTH INJ TIN( PC) C$T TIN INJ Z LAT 1NJ Z LONG

31.,15 1 50 11 liO4.•0 ED.RO S8._17 1011.18 148.Z7 £ Zl 53 1304.9 36.50 53.5T
141.}7 11 40 18 5495.19 H.80 153.4l 109.•0 148.27 13 11 55 4895.2 36.51 250.65

31.E$ 1 50 11 1904.90 29.80 58.37 109.19 149.27 2 21 SS 1304.9 36.50 53.57

I41.77 11 40 18 5493.19 n.N 855.44 109.•0 148.E7 13 11 53 4D95.2 34.51 ZSO.G5

31.E3 1 50 11 1904.90 E9.60 58.37 IO9.18 148,27 2 21 53 1304.9 36.50 13.57

148.77 11 40 Sl 5495.19 H.BO 255.48 109.•0 148.27 13 11 53 4895.2 36.51 250.65

FEB 18 1971

DIFF28ENTIAL CatRECTIGN9 MID-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION
TOE-I.DID7 TRA-l.5740 TC5-1.3310 BAU .8181 8GT 3791,1 m 389.1 843 111.3 ST 1913.5 SR

ROE .351E R2A -.0011 RC5 .8410 FAU .05098 RRT -.8439 RRF -.8413 RTF .9896 CRT -.8994 CR5

FOE -.8515 FRA -.E_ FC5 -.9911 9&P 11889 _ _57,5 I_ .5503 813 -.9557 LSA 8058.3 NSA
BiD( 1.94D5 D2A 1.3740 BC5 1.5696 FRP -534 SGI 5811.1 8GZ 447.8 THA 174.18 EL1 1967.7 EL8

LAUNCH DATE OCT 7 1970 FLIGHT TIME 138.00 ARRIVAL

HELIOCENTNIC C(_IC DISTANCE 406.749

8L 14D.3£ LAL .00 LOL 15.56 YL £7.614 GAL -7.£4 AZL 97.48 HCA 196.75 SMA 128.27 (CC .8DTOD INC 7.4250

nP 104.03 LAP E.56 LOP •11.92 VP 57.8•7 GAP 7,83 AZP 8•.97 TAL 210.83 TAP 49.00 RCA 101.71APO 154.83
RC 134.850 GL -39.48 GP 42.8£ ZAL 1L_.41ZAP |•7.3• £T$ 38.63 ZAI[ 115.84 £TE 146.30 ZAC 148.32 ETC 249.09

PLAN[T_DTRI¢ CONIC

C5 89.918 K 3.470 DLA -SO.05 RAL 21.8• RAO 6368.• VEL 18.500 PTH t.2• VHP 8.0§• DPA 30.56 RAP 245.61

LNCH AZNTH INCH TIRE L-I TINE ZNJ LAT INJ t_NG INJ RT ARC ZNJ AZHTH INJ TIME PO CST TIM INJ • LAT

34.97 • _ Sl 1615.841 51.77 49.4• 10g.13 141.48 2 57 18 1•13.9 37.88

145.05 11 48 1• 5458.43 31.78 833.38 102.13 141.47 15 19 16 4656.5 37.89

31.97 • _ $8 1815.84 51.77 48.49 109.15 141.48 • 57 18 1•13.9 37.88

145.05 11 48 1• S,198.43 51.78 835.38 IO2,13 141.47 15 19 16 463D.5 37.89

38.87 • _ll 31 1615.8t 51.77 49.48 10g.15 141.48 • 57 18 1•13.9 37.DD
145.03 11 41 18 3458.43 51.78 865.38 ICHD.13 141.47 15 19 18 4836.5 37.89

DIFIrER[NTIAL C021_CTICN8 NID-COURIME EXECUTION ACCURACT

11_11-1.41S• 11tA-|.5561 TC5-•.1445 8AU ,887R SGT 39OI.4 _ 814.0 565 I•7.D

liD( ".4751 lIRA .ooea RC5 .5511 FAU .05363 RRT -.7•78 RRF -.9138 RTF .918D

FDE -.7D80 FRA -.•577 FC3-1.0310 8Lo 18199 8GB 5948,4 Rt5 .3471 R15 -.9••4

B02 1.70•5 BRA 1.51114 5C5 •.16D7 FDP -413 841 3•£7,• 5G2 418.5 THA 175.59

ACCURACY

307.8 $S 617.7

• RT79 CST -.9709

• 49.7 SSA 4.1

• 13.6 ALF 166.41

DATE FEB •0 1971

Vl 29.801

V• 35.061

CLP-160.07

ECC 1.49•4

INJ • LONG

43.60
E47.67

43.40

E47.17

43.60

247.67

ORBIT DETERNINATION ACCURACY

ST 1884.0 88 4D5.7 88 390.3

CRT -.9140 CRS .9676 CST -.964•
LSA •021,8 MSA 256.0 SSA 5.4

EL1 1938,3 EL• 195.5 ALF 166.54

LAUNCH DATE OCT T 197D FLIGHT TIN( 138.00 ARRIVAL DATE FEB E2 1971

HELIOCENTRIC CONIC

RL 149.3t LAL .00

RP 108.15 LAP R.t4

RC 197.043 GL -34,47

PLAMETOCENTRIC CONIC

C$ t4.6tO VHL 4.688

LNCH AZNTH LNCH TINE

48.19 $ O 4D

137.84 11 53 30

4•.14 _ O 49

137.84 11 53 _0

48.16 $ O 49

157.84 11 53 50

DISTANCE 412.570

LOt. 13.5• VL 27,148 GAL -3.9E AZL 98.01 iDCA 201.93 SHA 127.83 ECC .20706 INC 6.0115 Vl 26.601
LOP •15.13 VP 57.637 GAP 8,05 AZP 84.42 TAL 208.65 TAP 50.56 RCA 101.34 APO 154.30 V2 35.047

GP 44.51 ZAL 123.97 ZAP 132.03 ETS 57.66 ZAE 116.15 ETE 150.17 ZAC 144.16 ETC ESE.Z6 CLP-1Sg.86

DLA -55.78 RAL 2•3.78 RAD 6568.0 VEL 12.063 PTH 2.16 VHP 7.517 DPA E4.78 RAP 246.•3 ECC 1.4052

L-I TII_ INJ LAT INJ LONG INJ RT A6C INJ AZNTH |NJ TIM( PO C6T TIM |NJ • LAT INJ • LON6

1755,81 32.45 41.22 109.05 135.57 3 89 45 1135.4 3?.95 34.54

5457.44 32.44 838.•4 109.04 135.58 t5 24 7 4637.6 37.96 245.56

1756.61 3•.45 41.L_ 109.03 135.57 5 29 45 1135.8 37.95 34.54

5457.¢_1_ 3•.44 •58.84 109.04 135.58 13 •4 ? 4837.6 37.66 245.56
1733.6_ 3•.45 41.L_ 109.03 135.57 5 89 45 1135.8 37.95 34.54

5457.tl4 3•.44 258.84 109.04 135.58 15 24 7 4857.6 37.96 •45.56

DIFFERENTIAL CORRECTIOH8

TD(-1.439• TRA-I.•4D7 TC3-•.7•64 BAU .9075

ROE .4045 RRA .0041 RC3 .5930 FAU .05892

IrO( -.7•50 FRA -.1681 FC3-1.3486 6SP 12590

BID( 1.484D BaA 1.•4D7 8C5 •.7584 FSP -461

LAUNCH DATE OCT 7 1970

HID-COUItW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4005.3 SCAt 8Q8.6 $45 141.3 ST 1817.3 SR 467.3 $S 54?.5

RRT -.7601 RRF -.927| RTF .9090 CRT -.9174 CRS .99•0 CST -.9596

SGB 4049,3 RLr5 .$551 R13 -.9131 LSA 1941.5 MSA ••6.• SSA 7.0

SG1 4050.4 SG• 39•.6 THA 173.35 EL1 1887.6 EL2 181.0 ALF 166.60

FLIGHT TIHE 140.00 ARRIVAL DATE FEB 24 1971

HELIOCENTRIC CONIC DISTANCE 410.588

RL 14D,3• LAL .00 LOL 13.3• VL 27.085 GAL -6.59 AZL 94.94 HCA 805.11 SI4A
NP 1D8.17 LAP •.00 LOP •18.34 VP 57.378 GAP 8.86 AZP 63.S8 TAL 807.04 TAP
RC 15D.Itl _ -30.•7

PbAN_TOCENTRIC CONIC

C3 •1.146 WtL 4.598

LNCH AZMTH LNCH TIME

48.85 3 3t 47

135.15 11 3D 49

48.85 3 3• 47

133.15 11 38 4•
46.83 3 5• 47

133.15 11 36 49

DIFFERENTIAL COmnCTION8
T�E-1.tT•8 TRA-I.J_O4

ROE .5310 NItA 0.O046

FDE -.D580 FNA -.12_3

DOE 1.3•03 MA 1.1686

GP 40.14 ZAL 1•4.58 ZAP 133.94 ETS 56.44 ZAE 120.38 ETE

TC3-5.•913 BAU .9584

RC3 .4518 FAU .04099

FCS-I,i?IO 55P 1••24

BC3 5.3195 FSP -495

127.39 ECC .20721 INC 4._428 Vl 29.801

5•.13 RCA 101.00 APO 155.79 VZ 55.034

152.06 ZAC 140.35 ETC 254.49 CLP-160.13

DLA -50.04 RAL •51._0 RAD 8387,9 VIEL 11.958 PTH 8.12 VHP 7.179 DPA 19.97 RAP 247.10 ECC 1.3480

L-I TIRE INJ LAT INJ LONG INJ fiT ASC IHJ AZ14TH INJ TIHE PO CST TIN INJ 2 LAT INJ • LON_

1W.•7 58.•9 55.49 109.•8 150.38 4 O 33 1066.3 37.26 •6.47

$455.1• 5•.30 831.61 10_.•$ 150.35 13 27 •3 4835.2 37.•7 244.39

184M_.87 5£.2g 55.68 11)_.•_ 130.58 4 O 35 10_6.3 37.•6 •6.47

5455.19 58.30 t51.61 102.25 150.35 13 •7 85 dl855.• 37.•7 •44.39

1644.87 38.•9 55.68 IO2.68 150.58 4 O 33 1086.3 37.•6 E6.47

3455.18 _•._0 851.8_ 1_iP,85 150.53 15 87 23 4835.• 57,•7 E44.39

MID-COURSE [_CUTION ACCURACY CNBIT DETERNINATIGN ACCORACY

8GT 4100.9 8DR 390.8 SG5 151.5 ST 1728.0 SR 437.5 SS 466.0

RRT -,7748 RRF -.9_54 RTF .90L_ CRT -.9163 CRS .9948 CST -.6514

SCFB 414_._ RL_J .3497 R15 -.9_56 LSA 1837.• NSA •18.7 SSA 6.0

SGI 41•6.5 SG• 371.7 THA 173.58 EL1 1774.3 EL• 170.5 ALF 166.81

2O42



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 7 18TO FLIGHT TINE 142.00 ARRIVAL DATE FEB 28 1971

t¢(LIOCENTRIC CONIC DISTANCE 424.19t;

RL 149.St LAL .00 LOt. 13.32 VL 27,018 GAL -6.95 AZL 94.10 HCA ZOO.E9 SNA 114.94 ECC .20747 IN( 4.1014 Vl 19.801

RP 108.RI LAP 1.94 LOP 221.54 VP 37.519 GAP 8.47 AZP 01.39 TAL 20|.42 TAP 83.70 RCA 100.42 APO 153.31 VZ 35.021

RC 141.458 GL -EI.3Q GP 36.41 ZAL 114.41 ZAP 139,40 (TO 55.17 ZA[ 12Z.DD ETE 154.01 ZAC 157.04 ETC 254.14 CLP-180.84
PLAN[TOCENTR 1C CONIC

C3 18.711 VtAt, 4.397 DLA -46.74 RAL 23S.34 Rid) ISQT.8 _L 11.857 PTH 2.10 VHP 6.9(UJ DPA 15.81 RAP E48.19 ECC 1.3081

LN(H AZNTH LN(H TINE L-I TIN[ INJ LAT INJ LONG INJ RT ADC INJ AZNTH INJ TIN( PO CST T|N INJ Z LAT 1NJ i_ LONG

51.11 4 3 44 IR01.RQ 31._ 26.80 109._ 121.36 4 30 26 lO02.O 34.19 19.24

128.88 11 59 5 s' 5459.58 51.70 2§1.17 109.93 121.35 13 Z9 31 4839.6 3G._19 s'44.11

51.12 4 3 44 IIID1.RQ 31.68 28.80 109.82 126.36 4 30 26 1002.0 36.18 19.24

198.89 11 59 $2 5439.58 31.70 251.67 109.63 126.35 13 29 31 4639.6 34.19 944.11

51.12 4 3 44 14;01.94 31.(d_ L_.80 109.9_ 126.36 4 60 2i_ 1002.0 34.18 19.24

1£8.88 11 38 52 5439.58 31.70 231.67 109.83 126.35 13 19 31 4636.6 34.19 944.11

DIFFE]IENTIAL COIt_ECTION$ NID-COURIE EXECUTION ACCURACY

TDE-I.IES9 TRA-I.0TI_ TC3-3.8203 BAU .RQZ8 3GT 4185.3 $69 347.D $I;3 158.2
liD( ._S099 ItRA -.0151 RC3 .4521 FALl .04193 RRT -.77U RRF -.9146 RTF .6952

FD( -.9479 FRA -.0371 FC3-1.9391 BSP 13137 m 4221.6 _ .3401 915 -.9993

BID( 1.1879 BRA 1.07113 BC3 3.8470 FSP -513 _1 4201.6 862 355.7 THA 175.94

LAUNCH DATE OCT 7 1970 FLIGHT TIlE 144.00

HELIOCENTRIC CONIC DISTANCE 430.001

RL 149.52 LAL .IX) LOL 13.3J! VL L_9.953 GAL -5.91 AZL 95.42 HCA 911.47 $NA 126.54 ECC .20787

RP 100.25 LAP 1.79 LOP 224.74 VP 37.460 GAP 8._ AZP 37.08 TAL L_95.79 TAP 55.25 RCA 100._J

NC 143.643 84. -_.95 GP 33.25 ZAL 123.59 ZAP 142.42 ET5 54.30 ZA[ 123.39 ETE 155.84 ZAC 134.24
PLANIrTOCENTN 1C C(:NZ C

C3 16.950 VHL 4.117 DLA -43.81 RAL 1_9._J0 RAD 9567.7 V[L 11.761 PTH P.06 VI41P 6.857 DPA 1_._19

LNCH AZNTH LNCN TINE b-I TINE INJ LAT INJ _ INJ RT _ INJ AZOTTH INJ TINE PO CST TIN

qs.04 4 34 _ra 1540.44 30.91 20.41 110.84 122.95 5 0 1 940.4

1P_4.94 11 59 31 $434.85 N.DE 152.34 110.85 1£2.81 15 3() 49 4854.0

95.04 4 34 20 1540.44 30.91 20.41 110.84 122.95 5 O 1 940.4

1P_.94 11 39 $1 9434.83 30.1_ 252.34 110.85 122.1_ 15 30 46 4954.8

SS.04 4 34 lO 1340.44 50.81 20.41 110.84 122.93 5 O 1 940.4

114.94 11 34 31 $454.83 N.l_ 252.34 110.85 1L_.DZ 15 50 46 4934.8

DIFFI[N2NTIAL CGnlECTIONS NID-COURI_ EXECUTION ACCURACY
TD1[-1.0113 TItA -.IHHIO TC3-4.3595 8AU .1_30 8GT 4_K_1.2 8DR 555.5 895 165.5

;tO( .£034 lIRA -.O_Oe RC3 .4715 FAU .04P76 liT -.7923 NNF -.3011 2TF .91MO

IrD[ -.4739 FleA -.0014 FC3-2.1839 B_P 15710 N 454_.6 _ .5159 215 -.8974

BOE 1.0504 B41A .DM_ !1C5 4.3820 FSP -550 _91 43_0.2 SC_ _44.2 THA 174.21

_iEBIT DETERN|NATION ACCURACY
3T 1619.6 _ 410.7 $S 438.5

CRT -.9133 CR$ .9999 C$T -.8390

LEA 1714.2 NSA 212.9 99A 11.5
EL1 1_62.9 EL2 1_E.9 ALF 1_6.95

ARRIVAL DATE FEB 98 1971

INC 5.4181 Vl L_.801

APO 152.95 V2 39.008

[TC 257.44 CLP-181.30

RAP 249.47 ECC 1.2788

INJ 2 bAT INJ 2 LONG

34.89 12.93

34.90 P_eA._o

34.86 12.93
34.90 P_4.00

$4.09 1_.63

$4.90 £44._0

ORBIT DET[RNINATION ACCURACY

ST 15£5.3 M 39S.4 69 390.9
CRT -.9125 CRS .9991 CST -.9_59

LSA 1610.1 N_A _07.1 SSA 14.0

EL1 1567.6 EL2 157.4 ALF ll_J.S5

_AUNCH DATE OCT ? 1970

HELIOCENTRIC CONIC

9L 148.59 LAL .OO

9P 108.19 LAP 1.82
RC 145.816 GL -18.48

PLAN[TOCENTNIC CONIC

C3 15.409 VHL 3.951

LN(H AZNTH LN(H T_14[

56.77 5 5 10

121.93 11 SO 52

58.77 5 S 10

121.93 11 59 52

58.77 5 5 10

121.13 11 59 51

FLIGHT 7II4( 146.09 ARRIVAL DATE NAN Z 1971

DISTANC( 435.794

LOL 15.52 VL 2_.890 GAL -5.56 AZL 32.05 HCA 214.65 $NA 126.13 E¢C .20840 JN( 2.849_ Vl 29.801

LOP 2_7,94 VP 37.402 GAP 0.89 AZP 97.66 TAL 202.15 TAP 56.79 RCA 99.84 AlSO 15_.4£ V_ 34.895

GP 30.47 ZAL SZE.ED ZAP 145.07 ET3 55.51 ZAE 124.59 ET( 157.55 ZAC 131.82 (TC 259.52 CLP-182.04

DLA -41.17 RAL 243.16 RAD 6567.6 VI[L 11.704 PTH 2.06 VHP 6.766 DPA 9.05 RAP 250.91 ECC 1.2589

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ Z LAT INJ _ LON£

1479.79 29.79 14.$4 112.26 119.84 5 29 50 879.8 _5.51 8.44

5477.89 29.80 255._9 112.26 119.85 15 51 10 4877.D 35.52 245.78

1479.79 29.79 14.$4 112.26 119.84 5 29 50 879.8 33.51 4.44

5477.89 29.80 253._9 112.26 119.85 13 31 10 4877.9 55.52 245.78

1479.79 29.79 14.$4 112.26 119.84 5 29 50 879.8 33.51 _.44

5477.89 29.80 253.99 112.26 119.85 15 31 10 4877.9 33.52 245.78

DIFFERENTIAL COItRECTIOi_ Nl_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO([ -.8907 TRA -.690_ TC3-4.6165 9AU 1.0090 SET 4399.2 _ 552.9 _85 167.2 ST 159_.5 SR 377.6 SS 329.2

.9599 RRA -.0319 RC3 .4705 FAU .04216 RRT -.770911_ r -.9795 RTF .6985 CRT -.9084 CRS .9975 CST -.8991

FDE -.3854 FRA .DT_2 FC5-2.3395 BSP 13774 _ 4401.6 Jlt_5 .2671 915 -.6907 LEA 1465.9 MSA 202.4 SEA 17.5

.9259 BRA .8915 BC3 4.6394 FSP 0545 $81 4369.J _ 557.9 THA 174.60 EL1 1434.D EL2 155.2 ALF 186.00

LAU_ICH DATE OCT 7 1970 FLIGHT Tll_ 143.00 ARRIVAL DATE MAR 4 1971

HELIOCENTRIC CONIC

RL 149.52 LAL .00 LOL 13.59 VL _6.8_9 GAL

RP 108.33 LAP 1.45 LOP _|.|4 VlP 37._44 GAP

DISTANCE 441.576

-5.19 AZL 92.57 HCA 217.84 SNA 125.73 ECC

9.11 AZP 6_.15 TAL 200.46 TAP 56,31 RCA
RC 147.978 GL -16.79 GP 28.11ZAL 1L_0.34 ZAP 147.42 ETS 52.89 ZN[ 125.17 ETE 159.06 ZAC

PLAN[TOCENTRIC CONlC

C3 14.575 VHL 3.819 DLA -34.79 RAIL _9.99 RAO 9597.9 V[L 11.690 PTH 2.05 VHP _.756 DPA

LN_H AZNTH LN(H TIN[ L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO

82.35 5 34 SO 1416,07 I_1._ 9.45 114.0_ 117.27 6 O 28

117.65 11 59 41 5808.99 1_.66 255.1_ 114.03 117.26 15 30 30

82.35 5 34 SO 1419.07 _J.M 8.45 114.0_ 117.27 6 O 28

117.65 11 58 41 5804.89 I_.lHI £55.6_ 114.05 117.26 13 30 50

82.55 5 34 SO 1418.07 28.98 8.45 114.0_ 117.27 6 O 28

117.05 11 59 41 59011.1_ _.99 255.1_ 114.03 117.26 15 50 SO
DI FFENENT I AL COIUI[¢TIOlel

TO[ -.7841 TRA -._159 TC3-5.LqHI4 BAU 1.0504

RD[ .1445 IliA -.O_HI RC3 .4713 FAU .04134

FDE -.5110 FRA .1354 FC3-2.4tk17 Blip 140_5

BO( .8£17 BRA .7994 BC5 5.L_1104 FlIP -550

• 20907 INC 2.5654 Vl 29.801

99.44 APO 152.01 VZ 54.982

129.74 ETC 259.47 CLP-162.81

6.29 RAP 252.49 ECC 1.2399

CST TIN INJ 2 LAT INJ 2 LONG

610.1 52.09 .45

490_.9 52.10 247.84

616.1 52.09 .45

4908.9 52.19 247.64
318.1 32.09 .45

4908.9 52.10 247.64

ORBIT DETERMINATION ACCURACY

3T 1287.5 SR 367.8 SS 177.4

CRT -.9DTO CRS .9907 CST -.8423

LEA 1535.9 NSA 197.7 SEA 21.7

EL1 1511.5 ELZ 149.7 ALF 165.06

NID-COUI_IN[2XECUTION ACCURACY
8GT 4434.4 M,R 519.9 SG5 169.5

RRT -.7910 RRF -.9541 RTF .89M

$68 4485.6 PJ_ .2T04 R15 -.8882

_1 4474.1 S_2 555.4 THA 174.90

Z045



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 7 1970

IM[LIOCENTR l C CONIC

RL 149.3R LA/ .OO
RP 108.37 LAP 1.89

RC IS0.1SZ GL -14.13

PLANETOC(NTR I C CONIC

CS 13.749 VHL 3.711

LNCH AZNTH LNCH TIME

9S.SO G 10 5

114.10 11 SS §0

95.90 • 10 S

114.10 11 55 50

es.so 9 10 S

114.10 11 55 50

FLIGHT _IME 150.00 ARRIVAL DATE NAR 6 1971

DISTANCE 447.343

LOL 13.32 VL 26.734 GAL -4.82 AZL 91.95 NCA t21.05 SNA 125.33 ECC .20999

LOP 234.33 VP 37.287 GAP 9.32 AZP 88.S3 TAL 199.79 TAP 59.8E RCA 99.02

GP ZS.O9 ZAL 118.17 ZAP 149.53 ETS §Z.46 ZAE 125.79 ETE 160.44 ZAC 127.93

INC 1.D466 Vl 29.801

APO 151.63 VZ 34.969
ETC 260.32 CLP-163.61

DLA -36.55 RAL 250.90 RAD 0567.5 VEL 11.S26 PTH Z.O4 VHP 6.738 DPA 3.87

L-I TIME INJ LAT INJ LONG INJ RT ADC |NJ AZNTH |NJ TIME PO C$T TIM

1352.89 27.51 2.45 116.10 115.04 $ 32 58 752.9

5548.99 27.52 258.25 116.11 115.03 15 68 19 4949.0

13§2.89 27.51 2.45 116.10 115.04 6 32 38 752.9

5548.99 27.52 258.65 116.11 115.03 13 68 19 4949.0

1352.89 27.51 2.45 116.10 115.04 $ 32 38 752.9

5S48.99 27.S2 258.25 118.11 115.03 13 28 19 4949.0

RAP 254.19 ECC 1.224e

INJ E LAT INJ 2 LONG
30.64 $S4.44

50.65 ESO.24

$0.64 $54.44

30.6§ 230.24

30.84 554.44

30.$5 250.24

DIFFERENTIAL CGRRECTION$ NID-COURK (Y_CUTION.ACCURACY ORBIT DETERNINATIOH ACCURACY
TIDE -.$955 TRA -.$755 TC3-§.$900 BAU 1.05t0 SGT 4542.0 $6R 509.$ $G3 170.3 ST 1135.9 I_ 351.4 SS 229.9

RDE .E$$$ RItA -.0479 RCS .4999 FAU .04007 RRT -.7495 RRF -.8275 RTF .8852 CRT -.9071 CR$" .9702 CDT -.$025

FDI[ -.6429 FRA .1959 FC3-2.5572 B_k0 14559 SC_ 4570.6 R23 .2423 R13 -.8868 LSA 1198.5 NSA 193.0 $SA 26.9

DO( .7250 lIRA .6753 BC3 5.7094 FSP -553 SGI 4558.2 $_2 330.3 THA 175.27 EL1 1183.1 ELE 146.1 ALF 163.64

LAUNCH DATE OCT 7 19_0 FLIGHT TIME 152.00 ARRIVAL DATE NAR 8 1971

I'IEL|OCENTRIC C,GNIC
RL 145.5£ LAL .00

RP 108.41 LAP 1.10

9C 15£.R75 6L -11.$7

PLANETOCENTR|C CONIC

CS 19.144 VHt. 9.1i_9

LNCH AZNTH LNCH TIME

1_.5S $ 45 51
110.49 11 50 32

$9.59 $ 45 51

110.45 11 50 92

$9.55 $ 45 51

110.4S 11 SO M

DISTANCE 453.103

LOt- 13.32 VL 26.702 GAL -4.44 AZL 91.58 NCA 224.21 $14A 124.94 ECC .21086 INC 1.5783
LOP 257.52 VP 37.E31 GAP 9.54 AZP 88.87 TAL 197.10 TAP 61.91 RCA 98.60 APO 151.28

6P 24.27 ZAL 115.89 ZAP 151.42 ET$ 52.19 ZA( 126.27 ETE 161.66 ZAC 126.38 ETC 661.12

DLA -34.49 RAL 254.$1 RAD $997.5 V1EL 11.559 PTH E.03 VHP 6.764 OPA 1.73 RAP 256.00

L-I TIME |NJ LAT INJ LONG INJ RT Al_ INJ AZNTH INJ TIME PO CST TIN INJ E LAT

1281.61 66.29 355.15 118.47 113.07 7 7 12 681.2 29.18

5800.47 24.31 251.79 118.47 113.05 19 23 53 5000.5 29.19

1291.21 28.29 955.15 118.47 115.07 7 7 12 681.2 29.18

56W0.47 26.91 251.73 116.47 115.05 13 23 53 5000.5 69.19

1£91.61 25.29 958.15 118.47 113.07 7 7 12 681.2 29.18

5e00.47 26.91 251.79 118.47 119.05 13 29 53 5000.5 29.19

DIFF[RENT|AL CCIUtI[CTION8

TDI[ -.9911TRA -.9349 TC$-$.0719 BAU 1.0701

FIDE .2292 RRA -.O_lO RC9 .4999 FAU .03956

IrDl[ -.1709 FRA .2559 FCD-2.eO54 BSP 14441

IK)l[ .09£5 MA .5571 BC3 6.0895 FSP -554

MID-COURSE EXECUTION ACCURACY

SST 48£4.1 $SIt 502.6 809 170.3
RRT -.7949 RRF -.7091RTF .8847

SSB 4591,9 R29 .2145 R19 -.8880

$G1 4658.9 SG2 399.8 TNA 175.41

Vl 29.801

V2 94.956

CLP-IM.42

ECC 1.2153
INJ 2 LONG

548.13

259.71

348.13

253.71

948.13

259.71

ORBIT DETERNINATION ACCURACY

ST 995.7 8R 557.5 $5 109.4
CRT -.9089 CRS .9191CST -.$986

LSA 1057.5 NSA 187.9 SSA 53.8

EL1 1048.4 EL2 141.6 ALF 161.58

LAUNCH DATE OCT 7 IS70

HELIOCENTIIC CONIC

RL 149.52 LAL .OO

RP 109.4S LAP .02

RC 194.408 GL -i.3l

PLAN[TOCENTRIC CONIC

CS 1R.STO VHL 3.560

LNCH AZMTH LNCH TIME
79.50 7 25 56

104.50 11 41 $

73.50 T 25 56

109.50 11 41 $

110.00 10 40 24

110.00 19 25 45

FLIGHT TIME 154.00 ARRIVAL DATE MAR 10 1971

DISTANCE 458.847

LOt. 13.32 VL 26.641 GAL -4.05 AZL 91.25 HCA 227.53 SNA 124.56 ECC .21198 INC 1.2502 Vl 29.801

LOP 240.70 VP 37.175 GAP 9.75 AZP 69.15 TAL 195.40 TAP 62.79 RCA 98.15 APO 150.96 V2 34.945

GP 26.71 ZAL 112.85 ZAP 159.15 ET$ 51.99 ZAE 126.67 ETE 162.75 ZAC 124.99 ETC 261.86 CLP-165.25

DLA -96.42 RAL 258.45 RAD 6567.5 V[L 11.578 PTH 2.02 VHP 6.809 DPA -.17 RAP 257.00 ECC 1.2085

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN [NJ 2 LAT INJ Z LONG
11D7.$9 25.04 349.09 121.09 111.91 7 45 50 597.3 27.70 341.09

5$69.§6 25.05 265.49 161.10 111.29 13 15 36 5068.6 27.71 258.42
1197.33 E5.04 349.09 I61.09 111.31 7 45 50 597.3 27.70 341.09

5669.56 25.05 256.43 121.10 111.69 13 15 36 5068.6 27,71 256.42

5856.30 18.68 277.65 117.87 119.16 16 18 0 5256.3 22.42 270.50

5945.$E 91.76 649.92 129.48 109.97 14 54 52 4745.6 33.27 635.02

DIFFERENTIAL CORRECTIONS NID-COUREI[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TDE -.4999 TRA -.4674 TC9-6.4078 BAU 1.0882 $GT 4702.9 8GR 497.7 $09 169.5 ST 846.5 SR 355.0 SS 156.6

ROE .2199 RRA -.0¢145 RC3 .4416 FAU .03667 RRT -.7182 RRF -.7697 RTF .0848 CRT -.9126 CR$ .7875 CST -.$191
FDE -.1199 FRA .9094 FC9-2.6151 9$P 14915 344_ 4728.$ R29 .1881 R19 -.8858 LSA 912.3 NSA 181.8 SSA 43.3

BO( .34R5 liRA .4929 6C3 9.4644 FSP -552 901 4715.0 $Ce2 345.9 THA 175.63 EL1 907.9 EL2 135.3 ALF 158.56

LA'I_iCH DATE OCT 7 1970 FLIGHT TIME 156.00 ARRIVAL DATE MAR 12 1971

HEL IOCENTRI C CONIC

RL 14R. 52 LAL .00

RP 108.49 LAP .74

RC 151.930 GL -7.29

PLAMETOCENTR I C CONIC

CS 1E.$29 VHL 9.511

IANCH AZNTH LNCH TIN(

78.19 $ 19 53

101.81 11 23 59

75.19 8 19 53
101.81 11 29 59

110.00 10 19 17

110.00 14 17 40

DISTANCE 454.578

LOL 19.92 VL 25.561 GAL -9.64 AZL 90.95 NCA 690.58 _4A 124.18 ECC .61928

LOP 249.99 VP 97.120 SAP 9.97 AZP 89.95 TAL 199.69 TAP 64.27 RCA 97.70
GP 21.$5 ZAL 109.83 ZAP 154.68 ET$ 52.01 ZAE 126.99 ETE 163.72 ZAC 129.78

DLA -30.49 RAL 252.91 RAD $567.5 VEL 11.564 PTH 2.06 VHP 6.669 DPA -1.85

L-I TIME INJ LAT |NJ LONG INJ RT A$C |NJ AZNTH INJ T|NE PO CST TIN

1088.95 29.75 340.57 129.99 109.71 S 32 2 489.0

5755.29 29.75 279.21 125.99 109.70 12 59 58 5155.9
1088.25 29.73 940.37 lt3.04 109.71 8 32 E 489.0

5789.L_ 25.76 275.21 125.H 109.70 12 59 58 5165.3

$80.59 14.84 904.18 115.47 121.15 10 DO 98 80.5

5221.71 99.99 234.60 129.95 98.07 15 44 42 4621.7

DIFFERENTIAL CCDtlUCTi0N8

TO( -.40_11TRA -.811_1 TC$-$.6991 BAt) 1.1058

ROlE .R190 lIRA -.OT$5 RC9 .4599 FAU .0398R

FDIE -.ODin9 FRA .$120 FC9-2.5909 BSP 15178

BID( .4S44 MA .3017 BC9 6.7085 FSP -549

INC .9542 Vl 29.801
APO 150.67 V2 34.931

ETC 262.59 CLP-I$6.04

RAP 259.89 ECC 1.2069

INJ Z LAT INJ 2 LONG

26.21 532.59

26.62 265.22

26.E1 992.99

26.22 255.22

18.85 699.34
34.09 265.44

ORBIT DETERMINATION ACCURACY

ST 688.6 SIR 553.4 8S 140.2

CRT -.9189 CR$ .5968 CST -.2452

LSA 754.9 NSA 174.E SSA 57.1

EL1 763.7 EL2 125.9 ALF 154.00

NID-C(X,M_ EXECUTION ACCURACY
SET 4777.7 _ 4_1,.7 $G3 168.2

RRT -.7009 W -.7402 RTF .9853

Sr_ 4809.2 R_3 .1997 R19 -.8862

$Gl 4790.9 $62 952.E THA 175.89

Z044



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

_AUMCN DATE OCT 7 1970 FLIGHT TIN( 158.00 ARRIVAL DATE

H(LIOCENTRIC CONIC D1STANC( 470.294

RE. 148.52 LAL .00 LOL 13.32 VL ES.S21 GAL -$.21 AZL !90.68 HCA 235.76 $14A 125.82 ECC .21475 IN( .6941

RP 108.S3 LAP oR§ LOP 247.07 VP 37._J7 GAP lO.EO AZP 8D.IO TAL 191.97 TAP 15.72 RCA 97.23 APO 150.41

RC 158.641. GL -$.81 GP 80.12 Z/d. IONS.D1 ZAP 156.11 ITS 52.19 ZA[ IZ7.ES (T[ 11_8,58 ZAC 122.70 [TC ZS3.29
PLAN[TOCENTIIt 1C CONIC

C5 It.lOS W4L 3.480 DLA -El.D1 RAL Eli.1 ! PAD i$i7.$ V[L 11.554 PTH 2.02 VHP G.945 DPA -$.35 RAP E81.94

LNCH AZNTH LNCH TIN( L-| TIN( INJ LAT INJ L(:NG |NJ RT AK INJ AZNTH INJ TIN(

8S.7£ 8 _l L_ 095.49 _.42 52S._i lET.G5 108.26 9 43 22

I_J.t8 10 40 12 045.10 L_B.4$ _88.S5 1£7.04 108.E$ 18 S1 15

100.00 10 It 19 755.05 17.34 $15.CL5 114.J0 114.74 10 24 52

100.00 11 _H) 1 5568.61 27.70 259.83 lti.59 101.71 14 11 SO

110.00 10 I 5 784.46 11.7ti 510.61 121.77 122.33 10 EO SO

110.00 14 SQ 44 $121.17 33.09 PJ_7._D IL_l.S9 93.84 115 25 14

NAR 14 IR71

V1 29.901

V£ 34.91R

CLP-168.84

ECC 1.1895

PO CST TIN INJ E LAT INJ 2 LONG

285,5 24.70 517.61

63.1 24.71 300.4D

153.0 t0.55 _85.88

4968.6 _.04 251.28

104.5 1S.84 504.50

4SE8.E 34.15 218.14
D I FFIEIUENTIAL CQJUECTIGNJ

19[ -.RIO 1lEA -.1400 TCD-i.IIN DAU 1.1_

• 1111 liRA -.08aO ItC3 .4474 FAU .01544

-.OOg7 FRA .4140 FC3_2.§396 ImP 15493

80E .see8 BRA -1719 lIC5 6.0340 FDP -$45

LAUNCH DATE OCT 7 1970

N[LIOCENTRIC CONIC

RL 148.52 LAL .00

RP 100.98 LAP .$7

RC 11_.740 64. -3.31_

PLAH[TOCI_MTN l C CONIC

C5 12.001 VHL 5.445

LNCH AZMTH LMCH TIN[

IO.O0 8 S7 41

RO.O0 11 41 SS

1DO.00 R 44 411

1DO.DO 13 51 L_

110.00 10 1 41

110.00 IS 97 4

NID-COU21[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

8GT 4049.S 8DR 495.1 861 1_S.5 ST 524.3 M 352.4 58 145.8

RItT -,WI1$ _ -.7111RIF .D643 CRT -.D251CR5 .ZOD7 CST .0325
41174.9 _ .1417 fl13 -.8871 LSA t_1.6 NSA 165.1 55A 77.9

$61 41_|.2 _ _lO.O THA 176.01 EL1 621.8 EL2 $1£.8 ALF 144.90

FLIGHT TIME 160.00

DIDTANC[ 47S.995

15.52 VL 1_.41k3 GAL -2.410 AZL D0.44 HCA 238.83 Sl4A 123.46 ECC .ELM1 IN( .4554 Vl 29.801

L_P 210.29 VP 37.019 GAP 10.43 AZP 89.7G TAL 190.24 TAP 67.17 RCA SHS,T_ APO 150.17 V2 34.907

GP 10.O4 ZAL 103.24 ZAP 157.42 ET5 52.59 ZN[ 127.48 ET[ 165.55 ZAC 121.75 ETC 285.88 CLP-167.65

DLA -£tl.77 RAL Lril).OQ RAID JS47.5 _ 11.550 PTH 2.02 VHP 7.030 DPA -4.67 RAP 264.07

L-I TIN[ INJ I.AT INJ _ INJ RT ARC INJ AZI4TH INJ TIN( PO CST TIN INJ E LAT

1044.17 15.M 399.1_ U_.ID 115.91 9 15 7 446.E 18.74

57De.lie I_.GD 271.97 191.77 99.05 13 16 30 5194.8 27.77

087.48 15.93 9£1.01 IL_r.O5 117.00 10 1 34 287.5 16.85

$4N.79 L_.21 _19.ilS 131_.16 H.67 IS 5 57 4830.7 29.82

840.79 9.0_ 914.63 124.50 129.11 10 15 42 240.8 13.32

SOS0.21 $4.18 _1.SO 192.5_ D0.25 17 1 14 4450.E 53.84

DIFFERENTIAL CCII[CTiON_ NID-COUR_ EXECUTION ACCURACY

TD[ -.1944 TNA .0084 TC_-7.0_9 BAU 1.1957 8GT 4904.6 86R 490.8 SG3 163.9

RD[ .L_094 lIRA -.l_lt _ .49110 FJW .09_7S R2T -.OSI_ RRIr -.0003 RTF .Be(dO

FI_ .041H) Fit& .,141_r F¢9-11.4_H_ BeP 11914 _ 4191_1.1 _ .1290 RI5 -.88(HS

• 2857 _ .OINO _ 7.0797 Flip -S_ 861 461S.4 _ _HIS.O THA 178.20

ARRIVAL DATE MAR 14 1971

[CC 1.1976

INJ £ LONG

31_.49

L_T.D7

515.98

141.10

_88.47

211.07

ORBIT DET[J14INATION ACCURACY

ST 353.4 M 550.3 SS 166.4

CRT -.6114 CRS -.11R4 CST .1549

LSA 487.1 NSA 185.0 58A 104.0

ELS 466.5 EL2 104.8 ALF 155.28

LAUNCH DATE OCT 7 1RTO FLIGHT TIN( lEE.DO ARRIVAL DATE NAR 18 197|

HELIOCENTRIC CONIC

RL 149.5t LAL .00

RP 108.60 LAP .18

RC 16t.684 GL -1.56

PLAN[TOC(NTR|C CONIC

C5 18.018 VHL 3.4R4

LN(H AZNTH LN(H TIN(

90.00 8 34 25

00.00 It 51 t

100.00 8 53 5

100.00 14 20 1

110.00 8 S8 18
110.00 18 11 _0

DISTANCE 481.678

LOL 13.31 VL 69.444 GAL -E.59 AZL _0.20 HCA 240.11 SMA 125.11 ECC .21626 IN( .6058 Vl _9.801

LOP 151.41 VP _J.HJ GAP 10,6J AZP 89.60 TAL 186.50 TAP 86,61 RCA J4.24 APO 149.98 V2 $4.896

GP 16.88 ZAL 8t1.76 ZAP 158.63 ET| SS.Od ZAI[ 127.67 ETE 1_.03 ZAC 120.68 ETC 264.68 CLP-198.41

DLA -24.95 RAL 273.82 RAD 6567.5 M[L 11.550 PTH 2.02 VHP 7.127 DPA -5.85 RAP EI_.E5

L-I TIME INJ L_T INJ lONG INJ RT ARC INJ AZNTH INJ TINE PO CST TIN INJ _ LAT

1177.41 11.07 541.50 ISO.66 115.90 8 54 O 577.4 15.28

5665.R7 27.66 E_.94 135.40 95.28 14 10 28 5068.0 28.50

887.66 10.15 329.77 12D.TD 118._6 9 49 35 587.9 13.86

5330.73 2D.77 E42.47 135.56 DE.Ikl_ 15 48 52 4730.7 29.94

R08.88 6.47 516.55 117.55 123.$4 10 13 25 308.8 10.85

4D12.48 34.08 216.0_ 135.59 07.12 17 34 E2 4382.5 55.50
DIFFERENTIAL C(:81tI[CTION_

TIDE -.0875 TRA .1684 TC5-7.1500 BAU 1.1506,

RID( .2084 RRA -.1045 RC3 .4217 FAU .03221

FD( .0813 FRA .5144 FC5-2.3_09 6SP 15785
DO( ._25R MA .llHS5 BC5 7.1_5 FSP -528

MIO-_OOUItS[ EXECUTION ACCURACY
SGT 48_8.4 $G_ 490.7 SG3 161.4

RRT -.$400 RRF -.8524 RTF .8874

$G¢1 41H)2,$ RL_ .1057 R13 -.8860

SG1 4878.4 _ 379.3 THA 176.38

ECC 1.1979

INJ £ LONG

534.55

258.34

519.94

255.86

312.19

204.88

ORBIT DETERMINATION ACCURACY

ST E26.5 8_ 349.2 SS 198.9

CRT -.7109 CR5 -.5145 CST -.1509

LSA 365.9 148A 217.5 5SA 101.4

EL1 3R1.1 (LE 14_.1ALF 128.90

LAUNCH DATE OCT 7 197'0 FLIGHT TIN[ 164.00 ARRIVAL DATE NAR _ 1971

H(L IOC[NTR I C CONIC

RL 148.52 LAL .0O

RP 108.65 LAP -.01

RC 1_4.000 GL ._

PLAN(TOCENTN I C CONIC

C5 12.141 _ 5.485

LNCH AZm LNCH TIN[

9O.OO 9 61 7

gO.Do 13 18 54

1DO.DO 8 14 39

10o. 0O 14 $D 5

110.00 R S4 4t;

110.00 16 43 25

DISTANCE 487.544

LOL 13.32 VL 28.347 GAL -1.60 AZL 8_._) NCA 243.28 _MCA lSm.76 ECC .22033

lOP 256.60 VII 34.910 GAP 10.90 AZP 90.01 TAL 184.75 TAP 70.04 RCA 85.71

GP 17.£9 ZAL 9_.10 ZAP 156.75 ETS 53.71 ZAI[ 127.84 ETE 166.65 ZAC lZ0.08

DLA -_IJ.1G RAL _77.76 RAD 9507.5 VI[L 11.55_ PTH 2.0'_ VHIP 7.254 DPA -6.88
L-Z TIN[ INJ LAT INJ _ |NJ RT A$C ZNJ AZMTH INJ T|N[ PO C_T T|M

1£78.24 8.77 347.47 153.66 117.05 6 42 _ 678.E

S_kl.5S _8.27 E58.M 1_1,91 81.75 14 52 45 41HMI.6

1074,18 7.34 951,1L3 1_.85 119.C_ 9 42 35 474.2

5148.04 LS.00 L_4J.M !_4.93 88.69 16 L_ $4 4648.6

873.32 4.03 321.1M 150.89 123.67 10 13 Z 373.3

4_.46 35.77 211.35 I_J.4HJ D4,.3D 18 5 27 4322.5
DIFlr[NENTIAL _TION_

TO( .0_58 TRA .39_D TC3-7.16188AU 1.1_45
ROE .2088 NNA -.1157 RC3 .407_ FAU .03041

.1581F_A .5903 FC3-£.lD39 BDP 15D_1

.20_7 MA .5945 DC3 7.1735 Flip -5|6

INC .0099 Vl 29.901

APO 14R.81 V2 34.985
ETC 265.33 CLP-169.19

RAP 268.48 ECC 1.1998
INJ 2 LAT INJ 2 LONG

12.53 $40.58

28.61 651.2R

11.16 3_4.92

_.52 L_7.0O

8.46 515._

52.63 _D_.51

Oi_IT DET211N4INATION ACCURACY

ST _37.6 M 348.0 $S 255.9

CRT .OElO CRS -.4579 CST -.7820

LSA 577.2 MSA 290.3 SSA 81.0

EL1 $48.1 EL2 237.5 ALF 88.48

NID-C._II[ EXECUTION ACCURACY

l_T _7.5 _ 4110.7 SG5 158.6

R_T -.91M W -,WE$4 RTI r .0081

_A_ S0Sl.2 _ .01107 R15 *.6854

SGI 5036.5 86_ 384.5 THA 176.52

_045



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCR DATE OCT T 1970 FLIGHT TIN( 166,00

HELIOCENTRIC CONIC

RL 14•.5E LAL .DO LOL 13.31 VL

RP 108.66 LAP -.EO LOP 259.77 VP

RC 16D.961 6L 1.82 GP 16.46 ZAL

PLANETOCENTRIC CONIC

C3 lt.38• VNL 3.§20

LNCN AZNTH LNCN TIN(

IO.OO 8 1E 40

DO.DO 13 5• 39

100.00 9 19 EO

100.00 15 34 40

110.00 9 S• 44

110.00 17 13 45

DIFFERENTIAL CORRECTIONS

TO( .1350 TRA .5049 TC3-7.1255 BAU 1.1820

RIDE .rOD7 RItA -.1Lql8 RC3 .3•3D FAU .01931

FOE .1737 FRA .1_01 FC$-E.04.•3 BSP 16378

DOE .£4164 BRA .5205 BC$ 7.1364 F•P -520

ARRIVAL DATE NAR 12 1971

DISTANCE 492.990

16.191 GAL -1.48 AZL 89.7• NCA 146.46 SRA 112.42 ECC .22263 IN¢ .2168 Vl 29.801

36.860 GAP 11.15 AZP 90.08 TAL 185.00 TAP 71.46 RCA 95.17 APO 149.68 V2 34.674

82.58 ZAP 110.79 ET$ 54.56 ZAE 167.99 ETE 167.19 ZAC 119.33 ETC 266.01 CLP-169.9D

LAUNCN DATE OCT 7 1•70

DLA -11.$9 RAL 181.55 RAD D§67.5 V(L 11.566 PTR Z.D2 VRP 7.351 DPA -7.80 RAP 270.75 EC¢ 1.2039

L-I TIN• INJ LAT INJ LONG INJ RT ARC INJ AZNTH |NJ TIN( PO C9T TIR INJ Z LAT IRJ Z LONG

1867.D2 6.00 352.50 138.•5 117.75 8 35 28 767.9 9.66 345.74

54•8.37 18.29 254.01 142.41 ••.•1 15 30 7 4888.4 27.83 245.3•

1152.76 4.72 355.99 136.25 119.55 9 38 33 552.8 8.8Z 329.37

5178.77 Z9.75 251.18 142.35 •6.89 17 O 59 457•.8 29.O0 Z22.45

1055.53 1.D5 311.19 134.34 124.15 10 14 O 435.5 Q.lZ 318.96

4858.76 33.34 E07.1_ 141.94 •1.97 1• 34 54 4268.8 51.87 19D.30

NID-COURSI[ [XJ[CUTION ACCURACY ORBIT DETERRIRATION ACCURACY

aGT $097,8 _ 491.4 863 158.0 ST 375.D SR 547.9 SS 270.Z

ii_T -.8011 RRF -,8024 RTI r .8852 CRT .4302 CRS -.5088 CST -.9515

SDB 5121.5 1_3 .0789 915 -.8935 LSA 501.1N•A 281.6 86A 64.6

_1 S108.3 _ 596.5 THA 17D.65 EL1 435.8 EL2 272.0 ALF 39.94

N[LIOCENTRIC CONIC

RL 149.5• LAL .00

RP 108.8• LAP -.39

RC 1••.007 GL 5.03
PLANETOCENTRIC CONgC

C5 1E.TQO _ 3.572

LN(H AZNTH LNCH TIN(

gO.O• • 7 9

90.00 14 33 50

100.OO 9 18 8

100.00 1D 7 42

110.00 D 57 41

110.00 17 42 _l

FLIGHT TIN( 168.00 ARRIVAL DATE RAR 24 1971

DISTANCE 498.817
LCt. 13.32 VL 18.235 GAL -.94 AZL 89,59 HCA 249.63 SMA 122.09 ECC .22517 INC .4118 Vl 29.801

LOP 682,94 VP 38.81D GAP 11.41 AZP 90.14 TAL 183.24 TAP 72.87 RCA 94.60 APO 149.59 V2 34.864

GP 15,77 ZAL 88.92 ZAP 181.78 [78 55.58 ZAE 128.12 ETE 167.69 ZAC 118.65 ETC 266.88 CLP-170.71

DLA -19.65 RAL 2•5.69 RAD 8587.5 V[L 11.582 P_H 2.03 VHP 7.480 DPA -8.59 RAP 273.06

L-I TIN[ INJ LAT INJ L_NG |NJ RT ADC INJ AZMTH INJ TIN( PO CST TIR INJ 2 LAT

1448.15 3.41 557.08 140.48 118.13 8 31 18 849.1 7.14

5418.77 28_10 249,01 145,D7 8D.51 16 4 18 4•19.8 17.29
1228.D0 2.23 340.06 139.81 11D.82 9 56 32 826.6 6.18

|117.53 L_.45 228.85 145.85 84.55 17 52 59 4517.5 26.56

1094.60 -.IT 528.38 138,00 124.1• 10 15 57 496.3 3.82

48M).•0 32.82 203.50 145.31 79.88 19 2 57 4220.6 31.07

ECC 1.2100

|NJ 2 LONG

350.38

240.44

333.50
216.01

322.16

194.77

ORBIT DET[RRIRATION ACCURACY

ST 575.8 SR 345.0 58 31Z.7

CRT .5898 CRS -.5655 CST -.9812

LSA 689.4 N•A 264.9 SSA 51.3

EL1 619,0 ELZ 259.1 ALF zD.gD

DIFFERENTIAL CXNtlIKCTION6

TOE .8688 lrllA .6142 TC3-8.9700 BAU 1.1907

.2104 RRA -.1319_ RC$ .3720 FAU .D2757

IrDl[ .211_ Ir2A .IM72 FC5-1.8704 98P 10399

DOE .33•8 MA .7127 BC5 1.9799 FSP -503

NID-C.OUItS£ EXECUTION ACCURACT

SGT 5137.4 SCA_ 481,0 SG3 152.8

RRT -.5722 RRF -.5752 RTF .•955
S&B 51@0,8 923 .0¢141 R13 -.8938

SG1 5145.4 $62 599.4 THA 176.81

LAUNCH DATE OCT 7 1970

HELIOCENTRIC CONIC

Rb 149,58 LAL .DO

RP 108.72 LAP -.57

9C 171.05• GL 4,31

PLANETOCERTRIC CONIC

C3 13.265 VHL 3.M2

LNCH AZNTH LNCH TIN(

90.00 8 3 34

i)0.00 15 • 41

lO0.OO 9 14 19

1OO.O0 16 38 58

110.00 9 59 L_

110.OD 1• 10 4

FLIGHT T11_[ 170.00 ARRIVAL DATE MAR 26 1971

DISTANCE 5O4.ZZO

LO_ 15.32 VL 26.180 GAL -.44 AZL 89.40 HCA 252.80 SNA 121.77 ECC .22797 INC .5992 Vl Z9.601

LOP 16•.11 VP 36.762 GAP 11.66 AZP 90,18 TAL 181.47 TAP 74.27 RCA 94.01 APO 149.53 VZ 34.855

GP 15.14 ZAL 85.29 ZAP 162.66 ET6 56.79 EkE 128.24 ETE 168.13 ZAC 118.01 ETC 267.34 CLP-171.46

DLA -17.D5 RAL 288,94 RAD 6567.5 VEL 11.604 PTH 2.05 VHP 7.618 DPA -9.28 RAP 275.41 ECC 1.1163

L-I TIN( XNJ LAT INJ LONG INJ RT ASC INJ AZRTH [NJ TIRE PO C$T TIR INJ 2 LAT INJ 2 LONG

1525.51 .95 1.55 144.15 118.30 8 28 59 925.5 4.72 354.68

55@0.13 27.76 244.66 149.59 84.16 16 36 1 4760.1 26,66 238.18
1297.E3 -.1D 543.95 143,55 119.89 9 35 56 697.2 3.81 337.40

5083.84 29.DE 222,70 149.45 82.49 18 3 1 4463.6 27.67 114.16

1158.08 -2.95 331,48 141.79 124.07 10 18 38 556.1 1.54 525.28
4777.58 32.2D 200.55 148.78 78.03 19 29 42 4177.6 30.27 191.68

DIFFERENTIAL CORRECTIONS

TD( .3950 TRA .894D TC3-6.7889 BAU 1.2020

RD[ .2127 RRA -.15L_ RC5 .35D5 FAU .02•04

FD[ .t$7t FRA .6901 FC5-1.6996 BSP 16588

BOE .44•• BRA .@077 8C5 8.7780 FSP -496

LAUNCH DATE OCT 7 1970

HELIOCENTRIC CONIC

RL 149.52 LAL .00

RP 108.75 LAP -.78

RC 173.O58 6t. 5.47

PLANETOCENTRIC CONIC

C3 13.915 VHL 3._O

LNCH A2NTH LNCH TIN( L-I TIN( INJ LAT

90.OO • 1 23 159•.49 -1.41

@0.00 15 37 15 5308.01 E7.34

100.00 • 13 35 1315.51 -2.49

100.00 17 7 44 5018.25 20.55

1tO.DO 10 1 38 1215.11 -5.@0
110.00 1• 38 13 4732.38 31,84

DIFIr2RENTIAL _(TION8

• 81m7 TItA 1.1018 TC3-8,S03£ BAU 1.2|13
,2|58 IIA -.1851 RC3 .3287 FAtJ .02442

FD[ .2037 FRA .7312 FC3-1.3£40 BM D 1M73

.5720 MA 1.1139 BC3 8.5114 FSP -402

NZD-COUR•E EXECUTION ACCURACY

SGT 51•5.5 SG2 490.4 SG3 149.6
RRT -.5598 RRF -.5511RTF .8959

• 86 5208.4 R23 .0581 R13 -.8981

SG1 5192.6 862 405.8 THA 176.95

FLIGHT TIN( 172,00

DISTANCE 509,798

C_BIT DETERRINATION ACCURACY

ST 777.9 SIR 543.1 8S 349.7

CRT .6492 CRS -.5992 CST -.9894

LSA 882.5 RSA 254.7JS8A 42.3

EL1 812.7 EL2 249.8 ALF 17.70

ARRIVAL DATE MAR 28 1971

LOt. 13.32 VL 28.125 GAL .09 AZL 89.22 NCA 255.97 SNA 121,46 ECC .13106 INC .7799 Vl 29.801

LOP 2•9.28 VP 38.715 6AP 11.9_ AZP 90,18 TAL 179.71 TAP 75.87 RCA 93.39 APO 149,52 VZ 54.846
GP 14.58 2AL •1.70 ZAP 163.51 ETS 58.19 ZAE 128.35 ETE 168.54 ZAC 117.41 ETC 268.01 CLP-172.20

DLA -16.30 RAL 292.50 RAD •587.5 V[L 11.D36 PTR 2.04 VHP 7.767 DPA -9.87 RAP 277.79 ECC 1.2290

INJ _ INJ RT ASC INJ AZNTH INJ TIN( PO CST TIR INJ 2 LAT INJ 2 LONG

5.40 147.88 118.24 • 28 1 998.5 2.38 358.77

240.N 153.28 82.32 17 5 43 470•.0 25.99 252.51

347.88 147.38 118.80 9 38 21 785.5 1.51 341.16

212.H 153.O8 80.75 18 31 Z• 4418.2 28.97 210.81

334.58 145.89 123.83 10 21 51 815.1 -.72 328.36

187,S0 |52.35 78.45 19 55 12 4159.4 29.50 188.98

NID-COURIM[ [XI[CUTION ACCURACY ORBIT DETERNINATION ACCURAC_

8GT 5225.8 8GR 489.1 SG3 148.3 ST 981.2 SR 341.1 53 384.3

RRT -.5304 RRF -.5274 RTF .8983 CRT .8779 CR8 -.8225 CST -.9925

Sf48,8 923 .0474 913 -.8985 LSA 1078.8 NSA 248.0 38A 35.9

SG| 5232.5 _2 4|1.3 TMA 177.09 EL1 1009.8 EL2 243.6 ALF 14.10

L_48



JPL TM 33-9.9 EARTH--VENUS TRAJECTORIES EVIL 5, 1970)

LAUNCH OAT[ OCT 7 IITO

_LIOCENT91C CONIC

RL 149. SE LAL .00

RP 101.7I LAP -.94

9C 175.03I GL I.§1

PLAI4ETOCENT9 IC CONIC

C3 14.TIt VHL S.IS7

LNCN AZNTH LNCH TIN[

90.00 R 0 13

90.00 lI 5 55

100.00 t 13 39

100.00 17 35 10

110.00 10 4 14

110.00 II 1 4

FLIGHT TII4E 174.00 ARRIVAL DATE MAR SO 1371

DISTANCE 51§.350

LOL 13.3E VL El.D72 GAL .63 AZL 89.04 HCA Z39.13 SNA 111.15 ECC .15444

LOP 171.45 VP S6.611 GAP 11.23 AZP IO:lI TAL 177.93 TAP 77.07 RCA 9E.74
GP 14.07 ZAL 71.1I ZAP 1&4.29 ETS SO.10 ZNE 121.4I ETE 168.90 ZAC 116.83

INC .9SIS Vl tR.8Ol

AlSO 149.55 VE 54.857

ETC 468.67 CLP-172.R4

DLA -14.89 RAL 193.95 RAD 6567.6 V(L 11.$66 PTN 1.05 VHP 7.t27 DPA -1D.37

L-| TINS |NJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TINS PO CIT TIN

1611.II -5.16 9.33 151.91 118.10 8 18 E 1068.D

SII_.SS 29.88 237.67 157.05 80.76 17 33 $8 4GIE.I

1431._ -4.72 3§1.34 151.34 111.55 9 37 31 831.9

4974.74 _B.N 216.17 136.80 79.24 18 SI S 4374.7

1£73.S0 -7.40 337.94 149.49 113.47 10 15 18 675.S

4703.94 31.13 195.05 lS5._J 75.1_ L_D 19 30 4105.9

RAP tBO.IR [CC 1.£423

INJ t LAT INJ 2 LONG

• 11 2.70

25.33 t29.55

-.75 $44.80

ZI.IR 207.R2

-2.I5 551.41
28.T7 Ill.15

DIFFERENTIAL CCIEIECTICe_ NID-COUItE E]ECUTION ACCURACY

TOE .9715 TRA 1.3183 TC3-6.1920 BAU 1.PJ_D1 SIT S£OS.S 8941 4114.8 893 143.1

RD( .!197 RRA -.1705 RC3 .3011 FAD .01_1_ RRT -.5187 RRF -_5037 RTF .8194

FOE .3311 FItA .7741 FC3-1.3478 B_P 1_052 SOB S187.R _ .0400 913 -.O_S

BO( .79 _A 1.393 K3 6.1113 FIP -474 361 5171.1 R 415.7 THA 177.24

LAUNCH DATE OCT 7 1970 FLIGHT TIlE 176.00

HELIOCENTRIC CONIC DISTANCE $E0.871

RL 149.51 LAL .IX) I._ 13.31 VL 16.019 GAL 1.20 AZL 01.67 14CA 261.30 _MCA 1_D.84 ECC .25016

lip 1D8.80 LAP -1.11 LOP 175.61VP 34.1_4 GAP 12.541AZlP 60.1S TAL 176.16 TAP 78.46 RCA 92.CHS
RC 177.047 r.L 7.41 6P 13.I0 ZAL 74.75 ZAP 169.01_ ET6 91.6£ ZAE 118.55 ETE 119.23 ZAC 116.ti

PLAN_TOCENTRIC CONIC

C3 IS.M VI4L 3.613 DLA -13.15 RAL LblI.t7 RAD 6517.6 VEL 11.701 PTH 2.09 VHP 8.1130 DPA -10.77

AZNTH LNCH TINS L-I TIN( INJ LAT INJ Li_¢G INJ RT AI_ INJ AZNTH INJ TINS PO CST TIN
90.00 7 $9 $0 17'57.15 -5.85 13.17 155.94 117.75 8 18 47 113T.1

90.00 1I 31 51 3803._ 80.4£ 234.69 110.63 79.43 17 59 54 4615.t
100.OO 9 14 I0 1491.71 -6.88 354.93 1IS.SO 119.16 9 39 17 891.6

IOO.00 11 1 I 4136.61 27.57 213.71 110.57 77.97 19 15 21 4338.8

110.00 10 7 11 1331.17 -9.56 540.75 153.75 111.98 10 19 tl 731.3

110.00 10 14 40 4677.00 30.10 191.97 159.70 73.97 10 42 38 4077.1

DIFFERENTIAL CCRI_CTI(_il NIO-COURU[ EXECUTION ACCURACY

TO_ .8114 YIt& 1.5431 TC3-5.8447 BAU 1.1_J3 947T 5302.| _ 484.5 IM75 139.9

.1151 IINA -.191112C3 .1759 FAU .01130 RRT -.4NTRIIF -.4825 RTF .9014

FOE .363i FRA .1141 FC3-1.1034 BIP 17003 SIR 5314.2 _ .0340 913 -.90_5

.IM69 IRA 1.S570 BC3 9.8511 FRP -465 SGI 5307.7 _ 419.5 THA 177.37

ORBIT DETERMINATION ACCURACY

3T 1182.7 mM_ 331.4 33 418.9
CRT .6935 CRI -.639I CST -.9945

LSA 1171.2 NSA t43.D SSA 51.4

EL1 1106.7 EL2 259.0 ALF 11.69

ANIqlVAL DATE APR 1 1971

INC 1.11T5 Vl 29.801

APO 149.62 V2 34.829

[TC 269.35 CLP-175.47

RAP 282.61 ECC 1.2584

INJ 2 LAT INJ 2 LONG

-2.09 4.51

24.70 211.94

-2.94 348.54

23.I4 205.44

-5.15 534.44

28.10 184.67

ORBIT DET£RNINATION ACCURACY

ST 13T3.SSR SSI.I IS 447.4
CRT .7021 ORS -.6504 CST -.9953

LSA 1463.5 NSA 259.0 SSA 27.8

EL1 1394.3 ELi 236,1 ALF 10.06

LAUNCH DATE OCT 7 1970 FLIGHT TIM( 178.00 ARRIVAL DATE APR 5 1971

HELIOCENTRIC CONIC

RL 141.St LAL .00 LOL 15.34 VL

RP IOI.IS LAP -1.t9 LOP 178.78 VP

9C 179.081 GL I.IE GP 15.18 ZAL

PLAN(TOCENT9 IC CONIC

C$ 11.071 VHL 4.108

LNCH AZNTH LNCH T|14_

• 0.00 8 O 5

JO.O0 1I 58 8

100.00 I 15 2I

100.00 18 25 _4

110.O0 10 10 _0

lID.DO 11 47 1

DIFFERENTIAL CORRECT ION8

11)( .iSiS TRA 1.7740 TC3-5.4874 BAD 1.2361

.1311 RllA -.Lq_40 RC3 .1512 FAU .020_3

IrDE .3114 FRA .8SOT FC3-1.0381 BSP 17332

ROE .91411 MA 1.7857 BC5 5.4631 FSP -4M

DISTANCE 526.357

25.967 GAL 1.79 AZL 86.70 HCA 265.A6 SNA

SI.510 GAP 12.88 AZP 90.10 TAL IT4.59 TAP

71.45 ZAP 165.70 ITS 35.47 ZAE 126.64 ETE

120.55 ECC .14224 INC 1.2968 V1 £9.801

79,85 RCA 91.34 APO 14D.7S V2 34.622
161.54 ZAC 115.74 ETC 2II.IR CLP_174.4D

LAUNCH DATE OCT 7 1970

DLA -11.68 9AL 502.47 RAO S367.7 VEL 11.758 PTH 2.08 VHP 8.285 DPA -11.09 RAP 265.04 ECC 1.2777

L-! TIN( INJ LAT INJ LONG INJ RT ARC ;NJ AZNTH INJ TIN( PO CST T|M INJ 2 LAT INJ 2 LONG

1803.57 -7.94 16.93 1_0.05 117.27 8 50 6 1205.6 -4.25 10.22

5189.OO 25.98 252.52 144.6¢; 78.35 18 24 58 4589.6 24.11 214.55

15_0.23 -8.97 558.49 ISl.4I 118.65 9 41 28 960.2 -5.DR 551.84

4908.18 _7.1E 211.53 114.30 76.tE 1D 47 12 4506.2 25.05 205.58

1388.42 -11.94 343.84 157.87 122.3I 10 53 2D T88.4 -7.50 337.45

4152.75 _0.13 191.13 165.49 73.05 21 4 54 4052.8 17.51 113.02

NID-¢OURS[ EXECUTION ACCLMACY ORBIT DETERMINATION ACCURACY

SIT 5338.0 _ 481.5 SO3 136.5 ST 1542.8 SR 355.4 SS 470.0

RRT -.4791 RRF -.4618 RTF .OO59 CRT .TOTS CRS -.6585 CST -.9963

SOB 5359.7 R13 .0_85 R13 -.9060 LSA 1629.9 NSA 157.7 IRA 25.0

Si_l 5345.0 S_ 4_P._ THA 177.51 EL1 1561.4 EL2 234.3 ALF 8.R5

HELIOCENTRIc CONIC

RL 149.51 LAL .IX)

I_ 101.85 LAP -1.46
RC 1DO.lID GL 8.91

PLAN(TOC[NTRIC CONIC

C5 18.156 VHL 4.973

LNCH AZNTH LNCN TIN(

90.DO 8 O 43

DO.DO 17 21 93

liD.DO I 11 38

]DO.DO ll 4t IO

110.00 10 13 31

110.00 80 I l

FLIGHT TIN( lIO.O0 ARRIVAL DATE APR S 1971

DISTANC[ 531.80_

LOL 13.31 VL 25.911 GAL 2.40 AZL 88.54 HCA 268.63 SNA 1_0.26 ECC .24971

LOP 101.J4 VII 34.537 GAP 13.L_ AZP _0.04 TAL 172.61 TAP 81.14 RCA 90.59
GP 12.80 ZAL 68.23 ZAP 164.32 ITS 95.95 ZAE 118.73 ETE 169.81 ZAC 115.11

DLA -10.28 RAL 305.53 RAD ISS?.7 VEL 11.817 PTH 2.09 VHP 8.484 OPA -11.53

L-; TIME INJ LAT INJ L_NG ZNJ RT A$C INJ AZNTH INJ TIME PO CST TIM

1N._J -9.94 20.14 IM.II 119.65 R 31 51 12_8.4

51tl.38 25.58 250._4 1_J.53 77.42 18 47 55 4561.4

11L_.39 -10.18 £.01 11_.14 117.98 R 44 1 1012.4

4IIl_.SI L_.71 10J.75 1M._.4 76.0_ 10 9 42 4t80.|

1444.80 -13.N 344.g_ 111.04 121.63 10 37 43 844.9

4131.81 L_.73 189.81 197,17 72._9 21 25 _ 4032.6
DIFFI[ItENTIAL COm_CTION_

TO( 1.1111 TIIA 8.01_1 TCS-5.07_J OAU 1.1403

ND_ .I_HJl liRA *.t175 RC3 .L_42 FAU .01IN

F_[ .415I FRA .6943 YC3 -._47 B_ 17236

llOE 1.1410 BRA 2.0424 BC3 5.0817 FSP -449

INC 1.4146 Vl _9.601

APO 149.92 V2 _4.915
ETC 170.65 CLP-175.12

RAP 287.4I ECC 1.3OO4

INJ t LAT INJ 2 LONG

-6.29 15.07
25.59 121.45

-7.15 555.51

24.55 I01.I5

-9.41 340.47

27.01 101.60

ORBIT O_TI[RNINATION ACCURACY

ST 1722.8 M 332.8 IS 497.1

CRT .7111 CRS -.H63 CIT -.9970

LSA 1808.4 NSA t34.9 9SA 12.8

EL1 1739.5 ELI 251.0 ALF 7.II

NID-COI,q_ Irv_cuTIOl ACCURACY

8IT |H1.2 g 471.7 J63 133.5

RRT -.4S7_ lIF -.431HP RTF ._060

SStI_.4 I1_ .0_$8 R13 -._DII

SO1 5349.7 _t 423.0 THA 177.69

L_47



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

%.AUNCH DATE OCT T 1•70 FLIGHT TIM( 182.00 ARRIVAL DATE APR 7 1971

HELIOCENTRIC CONIC

RL 14•.58 LAL .OO

RP 1_.•7 LAP -1.•3

RC I••.O•S GL 9.S0

PLAMETOCENT•|C CONIC

C3 1•.•7• VHL 4.4§•

LNCH AZNTH LI_H TIME

90.00 8 1 4•

• 0.00 17 44 10

100.00 • 18 44

100.00 19 • $3

110.00 10 17 E

110.00 lid E• 4

OIFFEllENTIAL CXNIRECTION•

TDE 1.E•$7 TRA E.2113eTCS-4.aTE3 BAU 1.24E•

I1_ .£4TT RRA -.I_RC3 .1_? FAU .D1731

IrDE .45•1FRA .9•SS FC$ -.7537 BEP 17364

I1_ 1.•074 BRA E.3051 BC3 4.•765 FSP -438

DISTANCE 587.t13

LOL 13.32 VL ES.8S5 GAL 3.05 AZL •8.37 NCA 271.79 •HA

LOP EIS.lO VP 34.495 GAP 15.59 AZP •9.95 TAL 170.85 TAP

GP 18.44 ZAL IS.IS ZAP 166.•9 ET$ ••.41 ZAE 126.•0 ETE

119.DT E¢C .25161 ]N¢ 1.6318 Vl 19.801

88.64 RDA 89.79 APO 150.16 VZ 54.809

170.07 ZAC 114.71 ETC 271.28 CLP-175.85

DLA -•.95 RAL 30•.46 RAO 6587.• tfl[L 11.••5 PTH 2.11 VHP 8.698 DPA -11.49 RAP 181.94 (C¢ 1.3271

L-I TIN( INJ LAT lNJ LONG INJ RT A•C |NJ AZNTH INJ TIME PO CST TIN iNJ Z LAT INJ Z LONG

$935.6£ -11.85 24.31 18•.37 115.91 • 33 5• 1331.6 -8.27 17.48

$151.87 85.85 28•.19 172.42 78.•9 19 9 48 4538.3 23.14 120.90

1•13.29 -12.t0 5.51 187.84 117.20 9 4• 4• 10•3.3 -9.15 358,73

4•91.84 2•.38 208.51 172.11 75.37 20 30 55 42•1.8 24.09 200.24

1500.74 -15.87 3§0.0• 119.28 120.7• 10 42 5 900.7 -11.47 345.49

4817.1• 28.40 1•8.72 171.09 71.71 21 45 1 4017.2 18.•2 180.•4

MID-COURSE EXECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

3GT 5315.8 862 471.3 883 130.4 ST 1••1.1 SR 530.• 8S 519.2

RRT -.4555 RRIr -.4591 RTF .9108 CRT .7139 CRS -.•727 C$T -.••75

5404._ It_ .0195 213 -.•109 L•A 1985.4 N•A 252.• 88A 21.0

SG1 5587.S 811 423.8 THA 177.•0 EL1 1•••.1 EL2 22•.8 ALF 7.28

LAUNCH DATE OCT 7 1•70 FLIGHT T|N( IlM.O0 ARRIVAL DATE APR 9 1971

tt(b ZOCENTR zC CONIC
IlL 14•.32 LAL .00

lip lOll.•l LAP -1.7•

I_ 114.•54 GL 9.1MI

PLANETOCENT21C CONIC

C• 81.719 Viii. 4.

INCH AZI iNCH TINE
• 0.00 • 3 S

O0.O0 18 5 3
100._ 9 lO 43

11.1 1• 30 I

110.00 10 IO 30

110.00 IO 44 40

DISTANCE 542.570

LOL 13.32 VL 25.•11 GAL 3.72 AZL INI.lO NCA 274.95 SNA 119.69 ECC .25•98 iN(:

bOP 888.27 VP 34.455 GAP 13.99 AZP 88.84 TAL 1•9.09 TAP 84.04 RCA 88.93 APO
6P 12.12 ZAL. 62.83 ZAP 167.41 ET8 71.27 ZN[ 12•.•7 ETE 170.51 ZAC 114.20 (TC

1.799• Vl 29.•01

150.45 V2 :54.804

271.91 CLP-178.57

DLA -7.71RAL 311.14 RAD 6597.9 VI[L 11.964 PTH 2.13 VHP •.•29 DPA -11.5• RAP 2•2.40 ECC 1.3583

L-| TIM( INJ LAT INJ I_ |NJ RT J_ |NJ AZNTH |NJ TIME PO C3T TIN |NJ 2 LAT iNJ 2 LONG

1•95.4£ -1_.89 tT.IM 172.80 115.05 8 5• 19 13•3.4 -10.17 21.00

5110.05 II.95 227.70 178.32 76.15 1• 30 23 4520.0 22.78 21•.89

1742.9t -14.73 9.00 172.07 116.31 8 4• 46 1143.0 -11.08 2.11

4•4S.71 ll.Ol 207.19 175.89 74.85 20 50 51 4245.7 25.75 199.17

1555.11 -17.51 355.11 170.50 118.•1 ID 46 26 955.8 -13.46 346.51

41I.M n.15 187.91 174.94 71.50 22 3 54 4005.6 21.32 I79.87
ORBIT D(TERHINATIOt4 ACCURACY

ST 201•.4 SIR 329.2 •S 536.4

CRT .7165 CRS -.6785 CST -.9979

LEA 2101.5 NSA 250.7 SEA 19.5

ELI 2052.3 EL2 228.1 ALF 6.75

0 |FFER(NT IAL (alIECT l_ti

T_E 1.44N 111A 2.5_7 TC5-4.2791 BAU 1.2444
RI)! .111679 RRA -.1414 RC3 .1749 FAU .01607

FOE .4•50 FRA .9741 FC3 -.1591 68P 17597

1.46_ BRA 2.5751 •C3 4.2926 lip -433

NID-COURIME EXECUTION ACCURACY

SGT 5402.7 8GR 485.2 SG3 127.2
RRT -.4137 RRF -.3954 RTF .8145

S_ 5422.7 R23 .0162 R13 -.8145

SGI 5406.1 lie 423.3 THA 177.95

LAUNCH DATE OCT 7 1970 FLIGHT TIN( IBQ.OO ARRIVAL DATE APR 11 1971

)4¢LIOCEMT21C CONIC

IL li•.St LAL .00 LOL 15.52 VL

iP lO•.O0 LAP -l.iS LOP 291.45 VP

8C 18•.7•8 GL 10.59 GP 11.15 ZAL
PLAMETOCENT•IC CONIC

C$ 23.1_UI 13¢L 4.895

LNCN AZNTN LNCH TIME

tO.OO • 4 31

• 0.00 18 74 $5

IOO.00 • •2 52

1OO.OO II 46 l

I10.1 10 23 59

110.00 tl 4 15

DIFFERENTIAL C_mlECTIDN•

TD! 1.1££1TItA 2.•574 TC5-3.8781 BAU 1._130

R_ .•lli I_A -.258• RC3 .1514 FAU .014t9
IrO( .5164 Ill l,OliS FC3 -.5308 BSP 17538

B0_ l.M4t MA i.INMleBC3 5.1796 FSP -4ZO

DISTANCE 547.873

25.717 GAL 4.43 AZL 88.05 H(A 278.11 SMA

$6.416 GAP 14.40 AZP 8•.72 TAL 157.34 TAP

51.45 ZAP 117.87 (T$ 74.32 ZAE 128.93 ET(

115.42 ECC .26287 IN( 1.9489 Vl 29.801

85.45 RCA 88.03 APO 150,61 V2 34.799

170.53 ZkC 11_.70 ETC 272.54 CLP-177.30

DLA -1.55 RAL 513.88 RAD 658•.0 tl[L 12.056 PTH 2.15 VHP 9.179 DPA -11.60 RAP Z9A.85 ECC 1.39AA

L-! TIME INJ LIT INJ LONG ImJ IT AIC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

I053.84 -15.57 51.55 176.85 114.06 8 58 52 1455.8 -11.99 2A.51

51C_1.$9 _.71 286.76 180.23 75.71 19 49 41 4506.4 22.50 218.79

llOl.4l -16.4l 12.48 17•.33 115.51 9 52 53 1201.5 -lZ.lZ 5.A8

4153.17 25.87 204.39 179.88 74.48 21 9 56 4234.0 23.49 198.40

1810.1• -19.57 554.40 174.78 118.75 10 50 49 1010.2 -15.58 349.55

4591.01 18.•8 187.58 178.70 71.05 22 21 3 5•98.1 21.12 179.38
NID-COUR61[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5414.8 _ 457.8 $G5 124.3 ST 2155.4 Sll 327.1 $S 555.4

RRT -.5908 I_F -.3724 RTF .9176 CRT .7192 CR8 -.8843 CST -.8982
5436.1 RE3 .0158 215 -.9176 LEA 2236.11_A 228.2 $SA 18.5

S_1 5411.• $82 421.5 THA 178.10 ELI 2168.5 EL2 225.9 ALF 6.50

LAUNCH DATE OCT T 1970 FLIGHT TIME 1•8.00 ARRIVAL DATE APR 15 1971

_LIOCENTIIIC CONIC DISTANCE 553.112

lit. 149.$2 LAL ._ L_ 13.32 VL 25.719 GAb 5.1• AZL •7.1HI NCA 281.27 SMA 119.18 ECC .28983 IN( 2.1409 Vl 29.801

Re 1ON.11 LAP -2.10 LOP 214.58 VP _1.571 GAP 14.84 AZP O9.51 TAL 165.60 TAP M.87 RCA 87.06 APO 151.25 V2 34.795

RC 1•4.1•7 GL 10.711P 11.56 ZAL 51.80 ZAP 111.27 ITS 77.14 ZAE 128.9• [TE 170.74 ZA¢ 115.20 ET¢ 275.18 ¢LP-178.05

PLANETOCENTNIC CONIC

C3 21.910 ttDL 5.141 DLA -5.41 RAL 311.5l lAD ISli.l VEL 12.191PTH 2.18 VHP 9.440 DPA -11.55 RAP 297.29 ECC 1.4363

LNCH AzwrH LNCH TIME L-I TIM( |lJ LIT IlJ I INJ IT AK INJ AzIJrrH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 • I I1 E112.10 -ll.M 35.14 121.12 113.01 • 41 35 1512.9 -15.72 27.99

IO.I 18 42 SO S097,01 14.55 ill.15 184.13 75.43 lO 7 47 4497.1 22.31 218.11

IC_l.I • 25 • 1951.62 -1•.10 15.95 lINl.91 114.Z0 8 51 6 1258.• -14.68 8.85

100.1 lO l 45 481_._ 25,73 !05.17 185.77 74.24 21 27 11 4111.4 23.32 197.10
110.1 10 27 II tllS.•l -21.09 359.10 179.07 117.55 lO 55 11 1043.7 -17.23 552.59

I10.1 II IO 54 45114.51 It•.60 187.13 11.91 70.•1 21 37 Zt 51.3 26.02 179.13

DIINT1AL /TIONI NID'-.I EXECUTION ACCURACY 0RB|T DETERI4INATION ACCUIRACY
71_ 1.709• TIIA |.|_9 TC3-3.4930 |AU 1.2_lNI I_T 5427,4 _ 44_.7 1_3 121.4 ST 226•.7 SlE 325.2 $$ 571.4

• ••1• IMIA -.2•_92C3 .1L_l FAU .01_i_1 RRT -._4189 W -.3421 2TI r .t212 CRT .7224 CRS -.8904 C$T -.9985

.$414 FRA 1.01113 FC3 -.4500 21P 17621 _ _448.0 _ .0107 213 -.8_12 LSA 2551.2 M•A 225.7 SEA 17.2
BIX[ 1.1218 911A 5.1716 K3 5.41112 F•P -411 8_1 5429,• 682 41•,5 ?HA 178,25 EL1 2281.0 EL2 225.8 ALF 5,97

1042



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCN OATE OCT Y 197D FLIGHT TINE tOO.DO ARRIVAL DATE APE) 15 1971

N[LIOC[NTR|C CONIC O||TANC[ SSI.tY?

1)L 141.$9 LAL .00 LOL 13.$Z VL 25.6?1 GAL S.9Y AZL aT.CA HCA Z84.43 $NA 118.90 ECC .ITS43

lip 1041.11 LAP -:).14 LOP 19T.T$ VP 36.$41 GAP 15.$3 AZP 89.48 TAL 163.88 TAP 88.30 1)CA 86.03

1)C 11_.$41) GL 10.89 GtP 11.51 ZAL 54.31 ZAP !t4.tl IrT| II.Zl ZA[ IZt).Dt IrT( 170.93 ZAC 11:).71
inLANIr TOCtrNT• I C CONIC

C$ 811.455 VtIL $.41rT DLA -4.41 1)AL $19.TS NAB ISDI. p lq[L 12.t•1 PTH 2.21 VlIp 9.742 DPA -11.45 1SAP 21)9.T$ ECC 1.4848

LNCH AZNTH LNCN TINE L-I TIRE INJ LAT INJ LONG |NJ IT AK INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ t LONG

gO.OO I • 14 91TO.IS -18.49 $8.Tt 114.40 111.15 8 44 24 157D.6 -15.35 31.44

90.00 19 $9 11 SO01.•S _A.4i 2IS.T7 188.0Z 75.87 ZO Z4 45 4491.8 Z:).ZO 217.85

100.OO • 17 88 1914.89 -1D.•9 10.42 114.10 115.D1 D 51 24 1514.0 -14.55 11).14

100.O0 80 L_ 10 40_m.TS tS.N SOS.iS liT.IS 74.11 Zl 44 40 41)ff.7 :)5.:)4 197.ii

110.00 10 N $9 1719.$7 -_.71 t.83 1_.88 II•.L_ 10 $9 31 1116.4 -19.0D 355.19

110.00 IS 141 tin 44t4.11 211.01 187.11 10a.$1 70._J L_ St 54 SJ_4.1 1'6.01 179.1Z

IN( 2.5199 Vl I_l.101

APO 151.74 VZ 34.791

ETC :)TS.?? CLP-1T�.YT

DI_IAL. C.,ONN[CTIGN8 NID-COIJItEt EX[CUTia4 ACCURACy ORBIT DETIrRNINATION ACCURACY

TO( S.INle• TRA S.41qM TCS-$.lit7 BAU 1.P_44 8GT $455.1 I 440.• 863 11•.5 ST 23•9.4 lilt 51S.:) S$ 595.S
• 89110 _ -.871• RCS .1101. IrAu .01tZS WIT -.31405 BIIIF -.11141 tTF .ItSt CRT .72•3 CRS -.9••• CST -.1)91)?

_DE ._89 FRA 1.1010 FCS -.$S!_ lip 17714 840 5451.0 8_S .00_ R15 -.9811 LSA ZISI.9 NSA :):)3.0 SSA 14.:)

B0_ t.OOd7 IRA 3.4J00 BCS 3.1349 FEP -405 SG1 $455.2 8_E 414.1 THA 178.41 ELI :)$81.1 IrLl :):)1.1 ALF 5.71

&_EUNCI4 DATE OCT 7 IITID FLIGHT TIN[ 189.00 ARRIVAL DATE APt) 17 1971

_[LIOCENTRIC CONIC DIITANC£ S•$.317

IL 141.S1 Lll. .00 LOL 14.31 Vl. 1S.•lS GAL •.lO AZL 87.S0 HCA 187.58 914A 119.64 (CC .:)IM:)4

101.t• LAP -I._MI LOP _[X).ll rIP S41._ GAP IS.D• AZP •l.lS TAIL. 189.1l TAI I 89.7l 1)CA IMI.9:)

NC 111.414 GL 11.11 GP 11.01 IA_ SI.89 ZAP 188.N [TI lS.N Z_ 1_.04 [T[ 171.12 ZAC lll.:)l
PL_U_TGCE_T_ IC C_NIC

C9 89.1Ml_ _ S.7_l DLA -S.S_ RAL S_0.1)9 RAD •SII.S V_L 11.411 PTH 2.14 VHP 10.0tl DPA -11.:)8 1)AP S0:).15 ECC 1.5408

AZN_4 L_CH TINE L-I TINE ItJ LAT INJ _ INJ RT AOC INJ AZNTN INJ TIN[ PO CST TIN INJ :) LAT INJ :) LONG

N.O0 • 10 It NT.0S -It.IT 4£.t7 IH.N 110.10 • 47 19 1897.1 -14.1)9 34.1)_

N.OO 1l 11 41 SOgO.4_ _A.Id _.07 101.8J 75.£_ _0 40 $S 4410.4 :)Z.I? :)17.Y4

100.00 • 19 IS IM.M -11.0_ _.00 IN._O 111.T_ 10 2 44 ISTD.O -17.91) 15.41)

IDO.OO 80 M 41 dIN_.74 fl.N B.N Ill.St 74.11 It1 51 S 4Ill.? :)3.:)4 11)_.16

110.OO 10 14 I0 1788.l$ -B.L_ I.i 1D7.71 114.88 11 S 41 11J8.2 -_O.91) 359.74

110.00 II JO 41 488Y._0 88.89 117._ IN.IS 71.00 13 7 Irl SilT.3 :)9.10 119.51

DIFFERENTIAL C_I_TIN NI_ EXECUTION ACCURACY ORBIT DIrTERNINATION ACCURACY

TD[ 1.1Y88 _NA I.IMi TC_-I.T_ 8AU 1.L_01 8iT Sd_0.4 i 4N.I 845 115.7 ST :)451.1 _ $:)1.:) Is 591).9

.II101 llA -.1711 lICI .OWl IrMI .01111 IT -.11_19 llllF -.1111 RTF .91rlO C1)T .7408 CRS -.7051) CST -.S)9119

._NN_ F_A l.lg FCl -._J I 1771i I _417.4 N_ .0071 IIS -.llr_O LSA :)549.5 NIA :):)O.O SSA 15.5

I.l_dl IL4 _.8_A7 _C_ t.7_J F_P -_ 8_| Sd_JE.S JG_ 40_.9 THA 178.57 ELI :)448.1 EL:) :)19.5 ALF 5.50

INC :),4974 V1 :)9.801

APO 151).57 VZ 34.789
I=TC :)74.5T CLP-179.S2

LAUNCt4 DATE OCT ? 197D FLIGHT TIN( 194.DD ARRIVAL DATE APR 19 1971

NELIOCE1)T1)IC CONIC DISTANCE 5II,SSI

• L 149.59 LAL .DO LOL 14.52 VL 21.58D GAL 7.69 AZL 97.$2 HCA 29D.74 _MA 118.40 [CC .:)9194 Vl :)9.8D1

1)P 101.14 LAP o2.51 LOP 304.09 VP S•.272 GAP 19.4l AZP 99.D5 TAb 1_0,5D TAP 91.24 RCA 85.75 VZ 54.787

RC llkl.I•l GL 11.19 GP 10.99 ZAL 49.75 ZAP 169.11r IrTS 99.14 ZA[ IL_.O§ IrrTlr 171.:)9 ZAC 111.7:) CLP 179.7:)
PLAN[TOCENTR I C CONIC

C9 _.807 VtlL 9.D_7 DLA -:).98 IrAL SI_S.O_ tAD ISeI.4 VlrL 11.577 PTH P.t9 VHP ID,41D OPA -11.06 1SAP 504.55 (CC 1.6057

LNCN AZMTH LNCH TIN[ L-I TIN[ |NJ LAT INJ LONG INJ ET ASC INJ AZNTH INJ TIN( PO CST TIN INJ :) LAT INJ :) LONG

_O.O0 • 18 14 _89.14 -21.15 45.91 154.97 10_.20 t SD 1D 1681).1 -18.33 51).:)7

1)0.00 1l N :)8 5N.57 _4.47 225.89 115.74 75.2• 20 55 20 4491).4 Z:).:)I Z17.1)8

100.OO 9 St tO _3.79 -_.$7 19.33 It$.49 11D.88 10 6 4 14£S.8 -19.40 10.80

IO0.OO tO $3 3 4•L_J.I? :)5.73 :)D5.95 ll5.3• 74.13 tt 11 :)• 4Pt9.2 Z_.31 197.81)

lID.DO 1D $7 4l 1911.14 -tS.•5 9.S• 1_.05 119.41 11 8 1 lZ19.1 -Z:).Z:6 1.84

11D.00 I_ 4 1D 4904.58 2.10 197.77 114.10 7I.L_ t3 20 54 40DS.4 :)4.1_4 1T9.74

INC 2.4844

APO 155.0T

ETC 274.95

DIFFERENTIAL CGRN[CTION_ NID-C..OURI_ IrX[CUTION ACCURACY ORBIT DIrTE1)NINATION ACCURACY

T0[ l._83 TEA 4.1679 TC5-:).4979 DAU 1.1150 SiT 5431.1 8iN 41I.I 843 IIS.D ST 2551.4 SR 519.1SS 611.9

RD( .3t•1 ERA -.tMl RCS .07•0 FAU .00999 RRT -.liST _ -.9718 RTF .9459 CRT .TSSZ CRS -.7116 CST -.1)901

IrD( .•IS• FRA 1.1971 FC3 -.ISSl B_P 171MS SGI 5447.3 _ .0017 RIS -.9559 LSA :)614.7 NSA :)19.5 SSA 14.9

BI_ :)._90T BRA 4.177• BCS 1.4•91FSP -$89 SGI 544t.4 _ 40_.§ THA 178.74 EL1 2542.4 IrL2 :)15.0 ALF 5.34

LAUNCH DATIr OCT 7 1970 FLIGHT TIN[ IN.O0 AR1)IVAL DATE APR :)1 11)71

HELIOCENTRIC CONIC DIIT_ 573.801

RL 149.S! LAL .00 _ 1S.S! VL 15.555 GAL 9._ _ZL IT.it HCA 994.90 Sl4A 118.14 ECC .30:)53 INC 2.879? Vl :)9.801
liP 10_.94 LAP -9.•S LOP 3DT.ir4 VP _.t88 GAP 17.04 AZP INl,I3 TAL 159.6• TAP 9Z.76 RCA 8Z.44 APO 155.98 VZ 34.784

ETC 275.51CLP 178.95K IN.DID _L .11.37 GP
P_TOCENTRIC CONIC

CS 41.885 V_ •.4IS DLA

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT

IK).O0 9 14 11 I_JSS.89 -_E.St

1)0.00 19 44 I SO•_.Di 14.$7

100.OO 9 $4 41 1079.!HI -L_.SO

IOO.OQ :)1 • _ 48_t.78 15.i5

110.00 1D 41 1 1tl0.10 -_.N

110.00 89 19 31 491t.91 29.S0

DIFfeRENTIAL C_NN_CTIG_J

TO( £.9Y_1 TEA 4.1401 TCS-t.l_4 BAU 1._001

RD_ .1449 RRA -.Lq_4 RCS .DIS• F_U .OOe_

FD[ .1S19 FRA 1.1449 FCS -.SlMI• _ 1•011

1)0( :).5951 BRA 4.5489 BCS :).1991 F&P -$84

10.19 ZAL 47.17 ZAP 188._I IrTI 13.44 ZA[ 121.04 ETlr 171.46 ZAC 111.Z2

-1.91 RAL SiS.D7 RAD 9189,i _L lt.757 PTI4 2.31 VHP 10.791 DPA -10.79 1)AP 506.93 ECC 1.6810

INJ L_NG INJ RT ARC INJ AZI4TH INJ TIN[ PC) CST TIN INJ Z LAT INJ :) LONG
49._1_ Sl_.t_ 107.90 9 55 17 1735.9 -11).96 41._5

L_•.|t 1_9.SI 75.4• :)1 9 6 4499.0 Z:).55 :)18.:)S

tt).78 197.77 109.93 1D 9 24 1478.4 -:)O.77 :):).10

IrO•.SO 11_._• 74.44 El 19 55 41Sl.S :)S.49 ll•.S:)

It.IS 11_.88 111.94 11 12 10 1:)99.1 -:)3.75 4.9•

1M.41 Ilff.l_ ?1.59 Z3 35 51 4DIIr.6 29.5D 180.35

N|D-CI_ Lr]_CUT|_ ACCUNAEY ORBIT DIrT[RI41NATION ACCURACY

9iT S411.S _ 40_.$ 8GS 110.l ST 1S94.0 SR $19.7 19 91)4.1

RRT -._IiI|IIF -.14L_ flTF .9395 CRT .741)4 CRS -.7199 CST -.9991)

14_7.911_ .0047 R13 -.9485 LSA :)978.S 148A :)11.7 SSA 13.9

_1 S4t_.| _ 3•S.1 THA 178.91 EL1 I•O4.7 IrL:) :)11.5 ALF 5.:)1

_049



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 7 1970 FLIGHT TIN( 198.00 ARRIVAL DATE APR 23 1971

N(LIOCENTRIC CONIC

RL 149.SZ LAb .00 LOt. 13.32 VL

RP 109.94 LAP -2.75 LOP 310.40 VP

RC 197.900 GL 11.41 GP 10.51 ZAL

PLANETOCENTRIC CONIC

C3 49.699 WRL 6.834

LNCH AZMTH LNCH TIN(

90.00 9 18 30

90.00 19 SQ 47

100.00 9 37 17

100.00 21 18 41

110.00 10 44 15

110.00 _ El 12

DIFFERENTIAL C_tRECTIONI

TDE R.7959 T�A 4.9_NI TC3-1.M�$ BAU 1.1799

ROE .3944 RRA -.ZlHI7 RC3 .0490 FAU .0078a

FOE .6910 FRA 1.2945 FC3 -.1451 BSP 18t08

DOE 2.8094 BRA 4.9453 BC3 1.D900 FSP -378

DISTANCE 577.91S

25.491 6AL 9.6S AZL 84.91 HCA 297.05 SNA 117.92 ECC .31289 INC 3.0846 Vl 29.601

$9.209 GAP 17.72 AZP 88.10 TAL 157.2S TAP 94.31 RCA 81.03 APO 154.81 VZ 34.78S

45.73 ZAP 1S9.35 [TS 97.91 ZAE 129.00 ETE 171.G$ ZAC 110.73 ETC 279.09 CLP 178.15

DLA -1.20 flAL 326.92 RAID 9§a8.7 V[L 12.964 PTH 2.36 VHP 11.209 OPA -10.46 RAP 309.28 ECC 1.7495

L-1 TIN( |NJ LAT INJ LON6 INJ RT ASC ]NJ AZNTH INJ TIN( PO CST TIN INJ Z LAT INJ 2 LONE

2389.25 -£$.37 S£.79 202.41 106.46 8 $1 18 1788.2 -2o.e9 45.00

5104.50 24,71 211.77 203.35 75.71 21 21 53 4508.5 22.50 41R.79

2127.85 -24.87 33.20 201.03 107.44 10 12 45 1527.7 -22.05 25.38

4842.33 29.02 204.94 Z02.98 74.74 22 39 23 4242.3 23.87 198.95

1918.03 -29.18 15.95 200.70 110.23 11 16 13 1318.0 -25.14 8.08

4924.72 29,38 189.25 t01,77 71.99 23 45 17 4024.7 29.81 191.14

MID-COUiltI( [_IrCUTION ACCURACY CRBIT DETERN|NATION ACCURACY

9GT $401.9 _ $99.0 $93 107.8 ST 2448.1 8R 314.1 89 837.1

RRT -.2170 RRF -.L_194 RTF .9433 CRT .7494 CRS -.7290 CST -.9995

1424.1 _ .0040 R13 -.9433 LEA 2732.3 148A 208.4 SEA 13.2

S_1 5410.3 _2 385.5 THA 179.09 EL1 2957.1 EL2 207.1 ALF 5.11

LAUNCH DATE OCT 7 1970 FLIGHT TIN( ZO0.O0 ARRIVAL DATE AIR 29 1971

HELIOCENTRIC CONIC

RL 149.52 LAL .00

RP 109.1t,4 LAP -2.95

RC 11H).990 GL 11.42

PLAN(TOCENTR IC CONIC

C3 52.9911 VHL 7.273

LIRCH AZMTH LNCH TIN[

90.00 I 19 41

110.00 20 8

100.00 9 39 44

100.00 21 3O 2

110.00 1D 47 84

110.00 22 _4 IG

DIFFERENTIAL c¢:nlECT|ONS

TDE 3.0111 TRA S.3394 TC3-1.9310 BAU 1.1537

litO( .385S RRA -.2981RC$ .0380 FAU .00478

FD[ .7118 FRA 1.3_47 FC3 -.1110 98P 18317

BID( 3.0357 BRA 5.3874 BC3 1.8314 FSP -371

DISTANCE 382.483

L(X. 13.5Z VL 23.449 GAL 10.74 AZL 84.70 HCA 300.21 8HA 117.49 [CC .32449 INC 3.3014 Vl 11).901

LOP 313.54 VP 34.179 GAP 14.44 AZP 88.34 TAL 155.70 TAP 95.91RCA 79.51APO 155.88 V2 34.785

GP 10.33 ZAL 44.9t ZAP 1_1.$1 ITS 1_.53 ZA[ 128.95 IT[ 171.79 ZAC 110.23 ETC 278.90 CLP 177.34

DLA -.54 RAIL. 324.44 RAiD 4SEMI.R V[L 13.Z01PTH 2.41VHP 11.870 DPA -10.10 RAP 511.90 [CC 1.6706

L-I TIN( INJ LAT INJ _ INJ RT ARC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONE

2A39.12 -24.31 SR.tZ t06.43 104.99 4 3R EO 1839.1 -22.01 48.30

5117,79 24.90 _7.54 21D7.09 74.04 21 33 43 4517.8 22.74 219.54

2177.58 -25.44 54.54 tOG.2S 105.92 10 14 3 1577.8 -23.21 28.63

4484.59 L_.t_4 207.41 206.71 75.14 L_ 50 39 4£§4.8 23.94 19t).76

1945.4£ -_2.1M 19.25 t04.99 108.S5 11 20 10 1345.9 -28.43 11.20

4939.09 L_.94 11N).L_I, _OS.$t ?t.S£ t$ 34 11 4039.1 27.19 182.10

NID-COUi_M[ [XZCUTION ACCURACY ORBIT DETERNINATION ACCURACY

I_T 5_.9 _ _13.2 1_3 105.1 ST 2990.1M 311.2 $S 951.1

RRT -.1788 f -.1737 RTF .9481 CRT .7572 CR8 -.7399 CST -.9994

1404.S _ .0054 RI3 -.9441 LEA 2777.7 NSA 203.7 SEA 12.6

491 S393.4 _2 377.0 THA 179.27 EL1 2700.4 EL2 202.5 ALF S.O3

LAUNCH DATE OCT 7 1970 FLIGHT TIN( 2OZ.OO ARRIVAL DATE APR 27 1971

HELIOCENTRIC CONIC

RL 149.52 LAL .00

RP 108.94 LAP -2.95

RC 201.461 &L 11.39

PLANETOCEHTRIC CONIC

C3 60.156 VHL 7.738

LNCH AZMTH LHCH TIN(

90.00 8 20 S3

90.GO 20 19 4

100.00 9 42 14

100.00 21 40 29

110.00 10 30 29

110.00 22 49 40

DIFFERENTZAL COItRECTION8

TOE 3.2514 'IRA S.8129 TC3-1.3919 BAU 1.1194

ROE .4083 RttA -.2934 RC3 .0294 FAU .00398

FOE .7449 FRA 1.4134 FC3 -.0817 BSP 18379

BIDE 3.Z709 BRA 5.8198 9C3 1,3921FSP -3G4

DISTANCE 584.842

LOL 15.32 VL 25.407 GAL 11.91 AZL 44.47 HCA 303.34 8MA 117.47 ECC .33799 |NC 3.5328 Vl 29.801

LOP 318.73 VP 34,150 GAP 19.t9 AZP 84.04 TAL _54.20 TAP 97.54 RCA 77.84 APO 157.11 V2 $4.7R9

_P 10.20 ZAL 42.2S ZAP 149.21 (T8 107.24 ZA[ 126.86 [TE 171.95 ZAC 109.74 [TC 277.11 CLP 176.49

DLA .01 RAL 330.27 flAD 4589.1 V(L 13.473 PTH 2.46 VHP 12.180 DPA -9.70 RAP 313.88 ECC 1.9900

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TEN INJ _LAT INJ 2 LONG

2489.42 -2_.13 19.90 210.79 103.49 9 2 21 1888.4 -23.03 51,56

3131.$4 25.12 226.30 210.78 78.44 21 44 39 4531.7 23.01 220.46

2229.0_ -29.30 39.93 210.41 104.34 10 19 ZO 1420.0 -24.27 31.84

49S9.SO 24.49 t08.43 210,40 71.42 23 I 35 4249,3 24.25 200.74

201E.34, -30.tO 2t. S3 _)9.24 108.43 11 24 1 1412.4 -27.60 14.31

4435.72 30.19 191.44 tOg.L_ 73.15 24 6 14 4055.7 27.59 183.24

NIO-COUR$1[ [XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5373.11_R 349.9 893 102.7 ST 2728.3 8R 308.1 $D 448.8

RRT -.1393 RRF -.1334 RTF .9331 CRT .7490 CRS -.7494 CBT -.9995

SGB 5385.8 _ .0031 R13 -.9531 LSA 2816.5 NSA 198.4 88A 12.0

SG1 5373,3 492 3_4,4 THA 179.46 EL1 2730.4 EL2 197.3 ALF 4.97

LAUNCH DATE OCT 7 1970 FLIGHT TIN[ _4.00 ARRIVAL DATE APR 29 1971

HELIOCENTRIC CONIC

RL 149.52 LAL .00

RP 108.93 LAP -3.04

RC L'O3.tSt GL 11.53

PLANETOCENT_IC CONIC

C3 68.489 VHL 9.288

LNCH AZNTH LNCH T_N(

90.00 8 23 S

90.00 _0 29 49

1DO.DO 9 44 40

1DO.DO 21 49 84

110.00 10 33 _l

110.00 22 37

DIFFERENTIAL C(:mWCTION8

TD( 3.3090 TRA 4.)014 TC3-1.1707 BAU 1.0752

RIDE .4330 lIRA -.t753 RC3 .OLD07 FAU .00430

FDE .7910 FRA 1.44r_ FC_ -,0S47 BDP 19340

DO( 3.5338 BRA 4.3074 BC3 1.1709 Flip -355

DISTANCE 590.9S9

LOL 13.32 VL 25.3_ GAL 13.18 AZL 94.22 HCA 309.52 _4A 117.24 [CC .35179 INC 3.7812 Vl 19.801

LOP 319.89 VP 34.123 GAP tO,t1 AZP 47.7§ TAL 1"32.77 TAP 99.29 RCA 76.01 APO 158.51 V2 34.789

GP 10.07 ZAL 40.70 ZAP t¢HI.03 [T4 111.94 ZAI[ 129.73 ET( 172,11 ZAC 109.24 ETC 277.90 CLP 175.61

DLA .52 RAL 331.74 RAD 91_9,3 VI[L 13.794 plTI t,St VHP 1£.747 DPA -9.27 RAP 319.12 ECC 2.1304

L-I TIN( INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

£834.00 -23.45 4t.90 214,84 101.98 9 S 21 1936.0 -23.94 54.75

5147.89 25.37 t_l.l_ 214.40 74.99 tl 54 34 4547.9 23.33 221.55

1_7t.M -27.23 43._0 £14.S0 102.72 10 L_ 33 1_72.9 -25.22 34.99

4884.t9 t4.77 210.01 214.03 7_.18 £3 11 tl 4t44.3 24.41 201.99

2057.SO -31.05 23.111 t13,4t 105.08 11 t7 44 1457.5 -28.97 17.39

4474,39 30.55 192.78 tAt,liD 75.114 £4 15 SO 4074.4 28.04 184.48

NID-COURIM[ EXECUTION ACCURACY OR0|7 OETERNINATION ACCUNACY

8GT S$SO.I 8DR 394.$ 893 100.4 ST 2754.1 Sit 304.7 49 E_4.3

RRT -.088_ RRF -.ODOR RTF .9540 CRT .7757 CRS -.7409 CST -.9994

S342.5 fit3 .OOt9 R13 -.9540 LSA 2849.6 MSA 192.4 SSA 11.4

SG1 5350.7 SGt 354.9 THA 179.48 EL1 2788.3 EL2 191.8 ALF 4.93

2O5O



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LauNCH DATE OCT T 1970 FLIGHT Title 206.00 ARRIVAL DATE NAY 1 1971

HELIOCENTRIC CONIC

RL 148.5E LAL .00

RP IOl.lE LAP -3.1Z

RC 804.943 GL 11.Z5

PLAN[TOCENTRIC CONIC

C3 78.777 VHL 8.876

LNCH AZNTH LNCH Till[

90.00 8 25 18

90.00 2O 37 33

100.00 9 47 5

100.00 81 58 ZT

110.00 10 56 22

110.00 23 9 ,40

DISTANCE 504.781

LOt. 13.38 VL Z5.S2T GAL 14.57 AZL 85.95 HEA 309.67 SNA

LOP 3Z$.04 VP 36.098 GAP 21.23 AZP 87.41 TAL 151.42 TAP

GP 9.94 ZAL 39.28 ZAP 196.74 ET8 116.72 ZA[ 128.56 ETE

117.05 ECC .56789 IN( 4.0510 Vl 29.801

101.10 RCA 73.99 APO 160.12 VZ 34.790

172.27 ZAC 108.75 (TC 278.07 CLP 174.88

DLA .98 RAL 353.14 RAD 8566.5 VI[L 14.147 PTH 2.58 VHP 13.379 DPA -8.81

L-I TIM( INJ LAT INJ LONG INJ RT ASC 1NJ AZNTM INJ TIM( PO CST TIM

2561.66 -26.45 94.11 216.79 100.49 9 8 20 1981.7

511_.27 2S.65 230.g0 217.94 77.57 22 5 39 4566.3

2517.84 -27.89 46.40 216.46 101.22 10 25 43 1717.9

4909.32 27.07 211.55 217.58 76.82 23 ZO 12 4505.5

2101.09 -31.77 26.97 217.51 103.32 11 31 25 1501.0

4694.69 30.98 184.25 816.48 74.66 24 23 35 4094.9

DIFFERENTIAL C(_REC T ION8

TDE 3.7870 TRA 8.821)8 TC3 -.I973 BAU 1.0188

RDE .4588 RRA -.22_6 RC3 .0148 FAU .00884

FDIE .8L_8 FRA 1.3538 FC3 -.0356 BDP 187.48

DO( 3.8148 BRA 6.8348 6C3 .9074 FSP -345

NID-C,(XIRD[ EXECUTION ACCURACY

S&T SSL_I,$ 6rde 348.6 SG3 98.3

RRT -.03SSRRF -.0376 RTF .S_28

5387.8 IN3 .0029 R13 -.H28

SGI 5386.8 SCA_ 342.6 THA 179.87

RAP 318.30 ECC Z.8885

INJ Z LAT INJ Z LONG

-24.74 57.86

23.68 222.78

-28.08 38.08

24.99 Z03.16

-29.62 20.42

28.52 185.86

ORBIT DETERMINATION ACCURACY

ST 2T80.1 SR 301.1 S8 704.5

CRT .7663 CRS -.7732 CST -.9997

LSA 2877.7 NSA 186.3 SSA 10.9

EL1 2790.2 EL2 185.4 ALF 4.89

LAUNCH DATE OCT 7 1970 FLIGHT TllE Z08.00 ARRIVAL DATE NAY 3 1971

HELIOCENTRIC CONIC

RL 148.32 LAL .00

RP 108.81 LAP -3.19

RC 208.6SS GL 11.14

PLAH[T(XENTRIC CONIC

C3 _D.778 WCL 9.528

LNCH AZNTH LN(H TIM(

90.00 8 27 51

90.O0 ZO 45 18

100.00 8 4R _9

100.00 22 8 2

110.00 10 SR 8

110,00 28 18 81

DISTANCE 598.838

LOt. 13.32 VL 83.889 GAL 16.09 AZL 85.63 N(A 312.83 SHA 116.86 ECC .38394

LOP 326.23 VP 34.074 GAP _.36 AZP 87.04 TAL 150.18 TAP 103.01 RCA 71.76

GP 9.82 ZAL 88.00 ZAP 1EMI.DS ET8 121.40 ZAE 128.53 ETE 172.44 ZAC 108.27

DLA 1.33 RAL 334.39 RAD 8_.6 VI[L 14.564 PTH 2.64 VHP 14.089 DPA -6.32

L-I TIM( INJ LAT INJ LONG INJ RT Al_ INJ AZNTH 1NJ T|M( PO CST TIN

2_5.22 -26.94 69.80 I_l.l_ 9tl.02 9 11 16 Z0£5.2

3188.82 23.94 882.38 I_I,_) 78.88 28 11 45 4388.9

2380.83 -28.42 49.48 m.SS S_.i_ 10 26 49 1760.8

49I_.88 27.39 212._ _|.04 77.58 23 86 6 4326.2

2142.78 -32.39 32.07 I_J.48 101.58 11 34 31 1542.8

4717.06 31.32 193.84 8|8.1ND 7§._1 84 31 26 4117.1

INC 4.3468 Vl 29.801

APO 161.90 V2 34.793

ETC 278.51 CLP 173.70

DIFFERENTIAL CCIIII(CTION8

102 4.0098 TIIA 7.4043 TC3 -.7R07 BAU .9473

RD[ .46t2 RRA -.2448 RC5 .0093 FAU .00184

FDE .8648 FRA 1.9873 FC3 -.0173 BSP 18021

BID( 4.1183 MA 7.4083 BC3 .7807 FSP -333

NID-CQURDI[ EXECUTION ACCURACY

S&T 380006 lill 8LM).4 64;3 H.8

RIIT .02341 W .OLEO RTF .IH578

Sr_ 3811.0 RZ8 -.0050 R18 .SHS76

SG1 3300.8 SG8 329.4 THA .08

RAP 320.42 ECC 2.4839

INJ 2 LAT INJ 2 LONG

-23.43 60.88

24.06 224.13

-29.79 41.06

25.40 2O4.58

-30.43 23.36

29.01 187.42

ORBIT DETERNINATION ACCURACY

ST 2799.0 SR 297.5 SS 728.0

CRT .7979 CRS -.7864 CST -.9997

LSA 2901.8 HSA 179.5 SSA 10.3

EL1 2809.1 EL2 178.7 ALF 4.87

LAUNCH DATE OCT 7 1970 FLIGHT TINE 210.00 ARRIVAL DATE HAY 5 1971

HELIOCENTRIC CONIC

RL 149.52 LaL .00

RP 108.90 LAP -3.25

RC 208.348 GL 11.02

PLAN[TOCENTRIC CONIC

C3 105,149 VHL 10.254

LN(H aZNTH LN(H TIME

90.00 8 29 43

90.00 20 52 S

100.00 9 51 49

100.00 22 12 $7

110.00 11 1 49

110.00 23 19 7

DIFFERENTIAL CORRECTIONS

TOE 4.4184 "iRA 8.0312 TC3 -.6104 BAU .6361

ROE .5218 RRA -.2209 RC3 .0059 FAU .00086

FOE .9138 FRA 1.7283 FC3 -.0022 BSP 17663

BIDE 4.4491 BRA 8.0342 BC3 .6104 FSP -320

DISTANCE 601.241

LOt. 13.32 VL 23.253 GAL 17.77 AZL 85.33 N(A $15.98 SNA

LOP 329.39 VP 36.053 GAP 23.98 AZP 89.83 TAL 149.0T TAP

GP 9.70 ZAL 39.85 ZAP 167.85 ETS 125.99 ZAE 128.03 ETE

116.67 ECC .40624 INC 4.6742 Vl 29.801

103.05 RCA 69.ZT APO 164.07 V2 34.797

172.62 ZAC 107.78 ETC 278.98 CLP 172.86

DLA 1.64 RAL 335.51 RAD_6570.O VEL 15.050 PTH 2.71 VHP 14.888 DPA -7.83 RAP 322.48 ECC 2.7305

L-I TIME INJ LAT 1NJ LONG IHJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2869.38 -27.36 72.14 226.Z9 97.39 9 14 9 2086.4 -28.03 63.73

5208.80 26.24 233.87 224.73 78.95 22 18 31 4608.8 24.45 225.66

2401.52 -28.85 52.43 226.03 98.19 10 31 51 1801.5 -27.42 43.82

4948.67 27.71 214.42 224.40 78.32 23 35 6 4348.9 25.82 208.13

2162.44 -$2.89 35.05 22S.30 99.88 11 38 11 1382.4 -31.16 28.23

4740.72 31.71 187.60 223.37 76.50 24 38 8 4140.7 29.59 189.07

RID-COURSE EXECUTION ACCURACY ORBIT DL_fERNINATION ACCURACY

SGT 3274.1 SGR 316.7 SG3 94.4 ST 2812.3 SR 293.8 8S 753.1

RRT .0903 RRF .0830 RTF .9722 CRT .8104 CRS -.8004 CST -.9898

$98 5288.6 R28 -.0031 RIS .9722 LSA 2921.8 MSA 172.2 SSA 9.8

$91 3274.2 SGZ 313.4 THA .31 EL1 2822.6 EL2 171.5 ALF 4.86

LAUNCH DATE OCT 7 1970 FLIGHT TIN( 212.00 ARRIVAL DATE NAY 7 1971

HELIOCENTRIC CONIC

RL 148.32 LAL .00

RP 100.89 LAP -3.30

RC 210.017 GL 10.87

PLAMETOCENTRIC CONIC

C3 12£.498 VHL 11.04MI

LNCH AZMTN LNCH TIM(

90.00 8 81 54

90.00 ZO 57 42

100.00 9 34 7

100.00 22 18 10

110.00 11 4

110.00 23 Z,4 23

DISTANCE 608.673

LOL 13.32 VL 25.219 GAL 16.65 AZL M.SN_ HCA 319.14 SNA 116.50 ECC .42916 IN(: 5.0415 Vl 29.801

LOP 332.56 VP 34.033 GAP 25,16 AZP 1_.18 TAL 148.10 TAP 107.24 flEA 66.30 AlsO 166.49 V2 34.802

GP 9.60 ZAL 35.84 ZAP 167.23 ETS 130.48 ZAE 127.68 ETE 172.80 ZAC 107.31 ETC 279.32 CLP 171.54

OLA 1.87 RAL 336.49 RAD 6370.3 VEL 13.813 PTH 2.78 VHp 15.794 DPA -7.33

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIN

2704.74 -87.68 74.90 1_9.78 99.84 9 16 59 2104.7

5282.70 84.54 883.36 1_7.69 79.75 88 24 33 4652.7

_1.89.36 -29.16 33.81 _LM).S8 SN_.76 10 34 47 1839.6

4973.11 28.03 216.13 1_7.68 79.18 28 41 4 4373.1

2219.69 -$3.29 37.88 1_6,88 88.23 11 41 22 1619.7

4763.T4 32.09 199.43 8_e.65 77.38 24 43 31 4165.7

DIFFERENTIAL C_CTION_

TD[ 4.7788 TRA 8.7188 TC3 -.4356 OAU .7463

RDE .9376 RRA -.181N_ RC3 .0031 FAU-.O0133

FDE .8668 FRA 1.8_01 FC3 .0109 8SP 17173

DOE 4.811-7 BRA 8.7188 6C3 .4356 FSP -304

RAP 324.43 ECC 3.0180

INJ 2 LAT INJ Z LONG

-26.32 64.43

24.85 227.28

-27.94 48.62

29.26 207.80

-31.79 28.98

30.04 190.84

ORBIT DETERMINATION ACCURACY

ST 2620.8 SIR 290.2 SS 788.5

CRT .6238 CRS -.6132 CST -.8998

LSA 2938.1 NSA 164.8 SSA 9.2

EL1 2830.9 EL2 165.9 ALF 4.86

MID_ Lr]_CUTION ACCURACY

8GT 3844.38f_ _08.0 _5 92.7

RRT .Ie4JRRF .1588 RTF .9786

3£5S.t _ -.0983 R13 .9760

$61 3246.3 SC_ 800.8 THA .35

Z051



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 7' 1970 FLIGHT TIME 214.00 ARRIVAL DATE MAY 9 1971

HELIOCENTRIC CONIC

RL 149.52 LAL .00

RP 109.97 LAP -3.34

RC 211.997 GL 10.71

PLAN[TOCENTRIC CONIC

C3 143.617 VHL 11.964

LNCH AZNTN LNCH TIlE

90.00 8 34 4

90.00 21 2 11

100.00 9 58 22

100.00 22 22 35

110.00 11 6 46

110.00 23 29 40

D[STANCE 805.378

LOL 13.32 VL 25.167 GAL 21.71 AZL 84.54 HCA 322.29 SMA 116.35 ECC .45512 [NC 5.4589 Vl 29.801

LOP 335.73 VP 38.018 GAP 26.84 AZP 85.88 TAL 147.33 TAP 109.62 RCA 63.39 APO 169.27 V2 34.807

GP 9.49 ZAL $S.00 ZAP 166.47 ETS 134.78 ZAE 127.22 ETE 173.00 ZAC 109.85 ETC 279.68 CLP 170.32

DLA 2.03 RAL 337.32 RAD 6570.6 VEL 18.277 PTH 2.85 VHP 16.827 DPA -8.83

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2739.96 -27.91 77.45 233.00 94.98 9 19 44 2140.0

5258.24 26.84 237.37 230.97 80.61 22 29 49 4656.2

2474.$4 -29.44 57.78 232.84 95.43 10 37 38 1874.5

4998.89 28.35 218.01 230.68 80.10 23 45 54 4398.9

2254.15 -33.80 40.53 232.32 98.72 11 44 20 1_54.2

4792.04 32.46 201.41 229.79 78.64 24 48 32 4192.0

DIFFERENTIAL CORRECTIONS

TDE 5.1335 TRA 9.42U TC3 -.3281 BAU .6300

RDE .5979 RRA -.1499 RC3 .0017 FAU-.D03Z5

FDE 1.0206 FRA 1.93S3 FC3 .0198 BSP 17531

BOE 5.1682 BIRA 9.4280 BC3 .3281FSP -306

RAP 526.32 ECC 5.5956

|NJ 2 LAT INJ Z LONG

-25.93 68.95

25.26 229.05

-28.38 49.15

26.69 209.60

-5Z.30 31.55

30.55 192.71

ORBIT DETERMINATION ACCURACY

ST 2802.6 SR 286.7 SS 816.3

CRT .8370 CR$ -.8295 CST -.9998

LSA 2929.9 NSA 156.9 SSA 8.7

ELI 2612.9 EL2 156.5 ALF 4.91

MID-COURSE EXECUTION ACCURACY

SGT 5194.3 $GR 294.7 SG3 90.5

RRT .2449 RRF .2373 RTF .9808

SGB 5202.8 R23 -.0037 R13 .9806

3G1 5194.8 SG2 285.7 THA .80

LAUNCN DATE OCT 7 1970 FLIGHT TIME 216.00 ARRIVAL DATE MAY 11 1971

H_LIC_ENTRIC CONIC

RL 149.52 LAL .DO

RP 109.88 LAP -3.37

RC 213.2114 GL 10.S2

PLANETOCENTRIC CONIC

C3 199.570 VHL 13.022

LNCH AZNTH LNCH TIM(

90.00 8 38 13

90.00 21 5 23

100.00 9 58 3Z

100.00 22 25 44

110.00 11 9 Z

110.00 23 31 45

DISTANCE G06.158

LOt. 13.32 VL 25.158 GAL 2A.06 AZL 84.00 HCA

LOP 338.90 VP 38.008 GAP 28.78 AZP 85.10 TAL

GP 9.39 ZAL 34.33 ZAP 185._8 ET3 138.95 ZAE

325.44 SNA 116.18 ECC .46460

146.79 TAP 112.23 RCA 59.88

126.65 ETE 173.23 ZAC 106.41

DLA 2.10 RAL 337.99 RAD 8570.8 VEL 17.058 PTH 2.93 VHP 18.011 OPA -6.36

L-[ TIN[ INJ LAT XNJ LONG INJ RT ASC lNJ AZNTM INJ TIME PO CST TIM

2771.52 -28.09 79.75 235.1NS 93.85 9 22 25 2171.5

5285.42 27.12 239.30 233.82 81.54 22 33 28 4885.4

2509.00 -L_.82 (10.10 235.84 94.22 10 40 18 1906.0

5028.18 28.65 219.M 233.56 81.10 23 49 31 4426.2

2285.37 -33.82 42.94 235.43 95.30 11 47 7 1685.4

4819.57 32.81 203.48 252.75 79.62 Z4 52 4 4219.6

INC 5.9405 Vl 29.801

APO 172.48 V2 34.815

ETC 280.01 CLP 168.98

RAP 328.08 ECC 5.7907

INJ 2 LAT INJ 2 LONG

-27.25 71.18

25.67 230.94

-28.72 51.41

27.15 211.51

-32.71 33.88

31.06 194.70

ORBIT DETERMINATION ACCURACY

ST 2786.5 SR 283.4 33 854.Z

CRT .8512 CRS -.8447 CST -.9999

LSA 2924.5 NSA 148.8 SSA 8.1

EL1 2797.0 ELI 148.2 ALF 4.96

DIFFERENTIAL C¢_II_[CTION$

TDE 5.531NI TRAlO.2234 TC3 -.2097 BAU .4732

RDE .6434 RRA -.091H) RC3 .0015 FAU-.D0552

FOE 1.0838 FRA 2.051M FC3 .0282 BSP 17448

BOE 5.5798 BRA10.2239 BC3 .2087 FSP -300

MID-COURSE EXECUTION ACCURACY

SGT 5147.6 8G4t 286.5 6G3 88.7

RRT .3324 RRF .3243 RTF .9842

SGB 5155.8 R23 -.0040 RI3 .9842

SG1 5148.5 SGZ 270.2 THA 1.06

LAUNCH DATE OCT 7 1970 FLIGHT TIME 218.00 ARRIVAL DATE NAY 13 1971

HELIOCENTRIC CONIC

RL 149.5Z LAL .00

RP 108.85 LAP -5.36

RC 214.903 GL 10.32

PLAN[TOC(NTRIC CONIC

C5 201.780 VNL 14.205

LNCH AZMTH LNCN TIME

90.00 9 38 20

90.00 21 7 6

100.00 10 0 36

100.00 22 27 29

110.00 11 11 6

110.00 23 33 31

DISTANCE 605.745

LOt. 13.32 VL 25.132 GAL 26.72 AZL 83.49 HCA 328.59 SMA 116.05 ECC .51816 INC 6.5060 Vl Z9.601

LOP 342.07 VP 55.999 GAP 31.03 AZP 84,44 TAL 146.55 TAP 115.1Z RCA 55.92 APO 176.18 V2 54.819

GP 9.28 ZAL 33.85 ZAP 164.48 ETS 142.98 ZAE 125.95 ETE 175.47 ZAC 105.98 ETC 280.50 CLP 167.51

DLA 2.07 RAL 338.48 RAD 6571.1VEL 17.975 PTH 3.00 VHP 19.378 DPA -5.92 RAP 329.70 ECC 4.5206

L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2798.64 -28.18 81.74 238.60 92.85 9 24 59 2198.6 -27.49 73.14

5314.34 27.40 241.38 238.45 82.54 22 35 41 4714.3 26.08 252.96

2533.35 -29.74 82.12 238.51 95.16 10 42 52 1933.4 -28.98 53.40

5055.08 28.94 222.08 238.22 82.17 23 51 44 4455.1 27.55 215.55

2312.82 -33.97 45.07 238.19 94.05 11 49 39 1712.8 -35.04 35.95

4848.36 33.13 205.67 235.50 81.07 24 54 19 4248.4 31.55 196.80

CRBIT DETERMINATION ACCURACY

ST 2762.2 SR 280.5 SS 898.5

CRT .8858 CRS -.9602 CST -.9999

LSA 2914.8 MSA 140.5 SSA 7.6

EL1 2772.9 EL2 159.9 ALF 5.04

DIFFERENTIAL CORRECTIOH3

TOE 5.9834 TRA11.01N_2 TC3 -.1027 8AU .2772

RDE .9954 RRA -.0374 RC3 .0018 FAU-.O0831

FOE 1.1551 FRA 2.1977 FC3 .0358 BSP 17339

BDE 6.0237 BRAl1.0962 8C3 .1027 FSP -294

MID-COURSE EXECUTION ACCURACY

SGT 5095.8 SGR 281.0 SG3 87.0

RRT .4245 RRF .4164 RTF .9875

3Ge 5103.8 R23 -.0043 R13 .9875

SG1 5097.2 SG2 254.3 THA 1.34

LAUNCH DATE OCT 7 1970 FLIGHT TIME 220.00 ARRIVAL DATE NAY 15 1971

HELIOCENTRIC CONIC

RL 149.32 LAL .00

RP 108.81 LAP -3.39

RC 219.469 GL 10.09

PLAMETOCENTRIC CONIC

C3 242.169 VHL 15.562

LNCH AZMTH LNCH TIN(

90.00 8 40 25

90.00 21 7 9

100.00 10 2 39

100.00 22 27 38

110.00 11 12 58

110.00 23 33 49

DISTANCE 803.782

LOL 13.32 VL 25.110 GAL 29.76 AZL 82.32 HCA 331.75 SNA 115.94 ECC .55641

LOP 345.25 VP 35.981 GAP 33.65 AZP 83.66 TAL 146.63 TAP 118.37 RCA 51.43

GP 9.17 ZAL 33.60 ZAP 163.19 ETS 146.80 ZAE 125.04 ETE 173.74 ZAC 105.58

DLA 1.94 RAL 333.74 RAD 8571.4 Vl[L 19.065 PTH 3.08 VHP 20.964 DPA -5.52

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2321.20 -28.25 83.37 240.35 92.04 9 Z7 26 2221.2

5345.18 27.65 243.80 238.81 83.63 22 36 14 4745.2

2355.92 -29.81 83.80 240.78 92.29 10 45 15 1955.9

5085.89 29.20 224.31 238.41 83.52 23 52 21 4485.7

2335.84 -34.07 48.86 ?.40.55 93.00 11 51 54 1735.8

4978.53 33.43 207.97 237.19 82.41 24 55 5 4278.5

INC 7.1838 Vl 29.801

APO 180.44 V2 34.826

ETC 280.55 CLP 165.85

DIFFERENTIAL CORRI[CTIOI8

TOE 9.4691 TRAIl.O|13 TC3 -.0095 2AU .0325

RDE -7335 RRA .0399 RC3 .0032 FAU-.01181

FDE 1.2358 FRA 2.3559 FC3 .0422 8SP 17206

BDE 9.5121 BRA12.0514 BC3 .0100 FSP -289

MID-COURSE EXECUTION ACCURACY

SGT 5038.1 SGR 278.7 3G3 85.4

RRT .5181 RRF .5103 RTF .9903

S_ 5045.8 R23 -.(X_45 R13 .9903

SG1 5040.2 SG2 238.3 THA 1.65

RAP 331.15 ECC 4.9855

INJ 2 LAT INJ 2 LONG

-27.67 74.75

26.48 235.13

-29.18 55.05

27.97 215.75

-53.28 37.71

32.02 199.O3

ORBIT DETERMINATION ACCURACY

ST 2728.6 SIR 278.2 SS 949.6

CRT .8804 CR$ -.8757 CST -.9999

LSA 2899.5 NSA 132.0 SSA 7.0

EL1 2739.6 ELI 131.4 ALF 5.14
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970J

LAUNCH DATE OCT 9 1970 FLIGHT TIME TO.DO ARRIVAL DATE DEC |7 1970

H(LIO¢ENTRIC CONIC

RL 149.47 LAL .00

RP 107.S4 LAP 1.71

RC 0t.34D GL ?.13

PLANETOC(NTIEIC C(_qlC

C$ 45.O88 _4L 1.71S

LNCH AZNTH LNCH TIM(

90.00 O 59 18

90.00 11 42 8

100.00 2 18 17

100.00 13 S $2

110.00 $ 21 S

110.00 14 1B 53

DISTANCE 202.837

L_ 14.30 VL 28.788 GAL -18.8S AZL U.28 _A 92.30 SNA

LOP 108.81 VP 38._ GAP -§JR AZP 90._7 TAL 240.77 TAP
&P -_J_.31 ZAL 182.12 ZAP 49.55 (T8 15.88 ZAIE 151.33 ETE

139.98 ECC .24831 I_ 1.7099 Vl 29.810

533.07 R¢A 105.22 AM 174.74 V2 35.239

505.77 ZAC 74.87 (TC ZSR.79 CLP -4S.47

DLA -S._ R_ 211.11 RAR 8588.7 _L 12.902 PTH 2.35 _P 5.357 DPA -40.91

L-| TIN( INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN

_S9.88 -90.M 14._ 14.08 101.83 1 SO 59 1899.7

S2L?.4I H.I5 _4.48 88.51 ?l.Z4 13 I l 4117.4

Z004.98 -21.12 8S.12 84.3? 110.85 £ 51 42 1404.9

4847.)1 27.88 t14._ 88,tl 78.17 14 _ 19 4847.4

10011.31 -IS.S• 8.181 1_.85 113.73 3 51 15 1208.3

47t8.77 31.31 1•S.•4 87.24 75.53 15 58 10 4118.8
DI_NTI_ _CTI_

F_ 1.0_• F_A -.llTS FC5-1.4534 _ 1078

.5004 gilA .8487 mC3 .3188 FRP -528

NID-CCLq_[ (ECUTION ACCURACY

SGT 449.9 86R Slt.$ 843 112.5

NRT .014_ IglF .R35 RTF .0328

SG8 484.4 Rt3 .OOS? fl13 ._37

RAP 231.72 ECC 1.7420

INJ Z LAT INJ Z LONG

-17.75 38.07

24.90 E28.25

-18.99 17.Q3

25.79 2_.03

-21.93 1.18

21.01 187.40

ORBIT _TE_I_TI_ ACCURACY

ST 188.0 M 244.5 $S 417.6

CRT -.4845 CRS .84OR CST -.0400

LSA 488.8 145A 152.5 $SA 22.5

EL1 282.5 EL2 132.4 ALF 115.4S

LAUNCH BAT( OCT I 1870 FLIGHT TINE ?Z.O0 ARtRIVAL DATE DEC 19 1970

HELIOCENTRIC C_N|C

RL 14D.47 LAL .00

RP IO?.SS LAP 1.87

RC 48.37S GL 7.98

PLAMETOCENTRIC CONIC

C3 44.811 _RL 0.897

INCH AZMTN LNCH TINE
_._ O 55

100.00 2 12 47

100.00 13 111

110.00 3 11 Im

110.00 14 14 41

DIITkNC[I_•.3!I._

LOL 14._10 VL 1_1.800 GAL -15.7_ AZL M.12 HCA 05.54 •IDA 140.24 ECC .24557 INC 1.8004 Vl L09.610

I._ t00.85 VP 3•.015 GAP -4.§3 AZ1P 90.10 TAL £41.10 TAP $38.73 RCA 105.80 APO 174.1t8 VE 35.248
64P -1_1.81ZAL 111.02 ZAP $4.12 (TS 14.21ZAE 151.42 ETE _87.47 ZAC T?.41ETC 259.45 CLP -SO.Z4

DLA -4._RAL 211.191UTD 8_;8.7 VEL 1t.872 PTH £.$4 VHP 5.107 OPA -41.67 2AP 229.48

L-| TIN( |NJ LAT |NJ _ INJ RT AaC |NJ AZMTH INJ TINE PO CST TIN |NJ 2 LAT
I_11.1_ -£1.12 49.74 84.87 10•.$1 1 31 tti 11411.1 -18.30

5187.33 £S.H L_Z.N 8?.DO 78.£5 18 IS 8 4587.5 24.07

_$._ -_._ M._ 84._ 110.53 _ 411 3_ 1425.0 -ll.43

4lSl._l 17.11 212.11 IT.S? 7T.2T 14 83 _ 4518.8 2S.25

llll.lO -IS.O) loTl J_o88 113.21 _ 48 SS I_S.I -LI_.4I

44H10.70 30.8S 193._ _4.SS ?4.50 15 42 58 4090.8 28.42
DIFFI_(NTI_J. _CTIGNI

?DE .llSl _IA -.4111 TC3 .011t BAU .1978

FD( 1.1i70 IrmA -.•444 FC_-I.I?_T lIND I_P

gO( .till NA .S?l? K_ .$999 Flip -5110

NID-_ [XECUTION ACCURACY

8GT 4§9.0 8DR $4S.? SG$ 211.4

RNT .1110 _ .1471 RTF .lSRT

SC_ 71_.1 _ .071_9 RI$ .8885

841 593._ V_ 449._ THA 73.82

ECC 1.7_9£

INJ _ LONG

38.20

tt4._O

10.88

L_4.048

t .24

105.60

ORBIT D[TERNINATION ACCURACY

ST 187.t M 904.8 iS 451.1

CRT -.4SOS CR8 .llll CST -.8717

LSA 514.9 145A 154.9 SSA E£.4

IrL1 251.§ EL2 141).4 ALF 1£$.48

LAUNCH DATE OCT 8 1970 FLIGHT T|_ 74.00 ARRIVAL DATE DEC 21 1970

HELIOCENTRIC CONIC

RL 141.47 LAL ._

lip 107.§1 LAP t.O!l

RC 88.44| (d_ 1.74

PLANE TOC(NTll l C CONIC

CS 48._ VtDL I._OS

_(_ AZUT_ "_H TIN(

!_.00 O 48 4

90.00 11 SS 21

100.00 ! 7 411

100.00 15 It l?

110.00 3 It _4

110.00 14 _10 12

DIS?A{ |1|;t89

L_ 14.30 VL 28.819 GAL -1S,88 IlL l?.ll _A ll.7l _A 140.41ECC .24809 l_ 2.0531Vl El.RiO

LOP 118.02 VP $_.OSS GAP -S.D5 A_ J0.3| TAIL 241.45 TAP 340.23 RCA 108.27 APO |74.$4 V_ 35.247

-£4.98 Z_ 1t1.73 Z_ _.84 (T$ 11.410 Z_ SiS.IS ETE l_._ ZAC 7S.81ETC 259.08 CLP -9S.£1

DLA -S.4t RAt. 211._t RAR 6S88.7 _L 11.144 P_ 8.34 _P 4.|84 _A -42.58 HAP 224.80

L-I TINE lNJ LAT INJ LGNG INJ RT AlE INJ AZNTH INJ TIN( PO C$T TIN INJ 2 LAT

t_Ot.tl -tl.St 4?.SO 84,98 108.78 I 28 28 1702.1 -10.83

SLS•.18 t$.98 t_0.3_ l;.4t ??.St t3 11 19 4§SR.2 £5.55

8044.14 -1_.88 27.71 84.50 109.80 2 41 54 1444.9 -19.98

4890.88 _.84 21O.lt 87.08 ?8.33 14 $9 48 42_.8 24.89

1841.88 -L5.28 10.90 8_.04 112.12 3 43 8 1242.7 -22.97

4•15.$7 30.3t 191.14 8S.99 73.S2 IS 47 §7 4045.8 27.85
D 1FFENENT IAL C(_RECTION•

TO( .1•1t TRA -.S171 TC_ .O_ BAU .9078

liD( -.1190 NRA -.3181 RC_ -._$16 FAU .00•$9

FOE l.tOlS FRA -.9441 FC_-1.7128 B_P 1_18

BO( .21)1 MA .1104 E3 .Sill FIMP -1_2

NID-_ _CUTION ACCURACY

SGT 483.7 _ 574.0 _3 229.9

liT .1142 N_ r .7088 R_ .29S2

?lO.l R13 .1140 R13 .7118

841 100.1 _ 450.8 THA 85.75

ECC 1.7174

INJ t LONG

39.52

211.88

IO.IE

20_.17
3.50

183.08

02BIT DETERMINATION ACCURACY

ST 210.9 M 203.5 8S 485.E

CRT -.4314 CRS .7D04 CST -.8891

LSA 544.4 N8A 158.4 SSA 2_._
EL1 248.0 EL2 158.1 ALF 137.36

LAUNCH DATE OCT 8 1970 FLIGHT TIN( Tl.O0 ARRIVAL DATE DEC 23 1970

HELIOCENTRIC CONIC

RL 149.47 L_kL .00

RP 107.S0 LAP 2.18

RC 88.S_ GL D.$l

PLAMETOC[NlltIC CON|C
CS 42.1144 _L 8.9S5

LNCH AZNTH LNCH TINE
90.00 D 43 11

RO.OO 12 2 12

1DO.DO 2 $ 11

1OR.OR lS 14 S_

IlO.OO 3 • 4S

1SO.DO 14 39 54

DISTANC_IlI.I03

14.30 VL _,_ GAL -13.4S AZli. 87.77 NCA 102.0t Sl4A 140.4• ECC .24083

L_P 11@0_4 VII _t.044 GAP -5.11 AZP 10.41 TAL _41.57 TAp 343.60 RCA 104.85
-_.25 Z_ 1•1.55 ZAP 88.88 [T$ 10.M Z_ 1_.87 [TE £03.4| ZAC 74.37

D_ -2._ _ 211._ RAID 6588.4 V[L 1_.818 _H t.33 VHIP 4.718 DPA -4£.97

L-: T|N( |NJ _T |NJ LONG |NJ RT A_ INJ _H |NJ T|N( _ CST T|N

_.OO -_._ 41.47 IS.t1 100._4 1 21 $4 1723.0

Stll.II _.01 111._4 87.01 71.42 13 £7 49 4S29.6

_.SS -I).31 _._ M.?S 1_._ £ 37 43 1414.5

H._ _.39 _.41 N.?I 75.42 14 45 _ 4263.3

1199.11 -_•.TI_ 12.03 I_,S_ 112.11 3 3944 1252.7

4140.91 _.11 190._1 IS.II 72.$9 15 53 17 4040.2
DIFFI[RENTIAL CCXmECTiON8

• 2188 TRA -.$1 TC$ .OO_ _ ._

-.1_ _ -.]_? RC$ -._7 FAU ._1_

FD( 1.4183 IrRA -.8817 FC3-t.DS$1 Blip lS03

B_E .2130 D_A .1488 BC$ .3847 F•P -712

INC 2.EEBD Vl L_9.810

APO 174.$_ VE $5.251

ETC 258.87 CLP -6O.35

RAP 2_4.04 ECC 1.7040

INJ _ LAT INJ £ LONG

-19.35 40.83

_2. IT _90.33

-90.47 El .35

24.13 2OO. 34

-23.48 4.30

27._2 1_.Z2

(N_BIT D_TERI4INATION ACCURACY

ST 240.8 M 181._ SS 517.3

CRT -.4004 ¢28 .T485 (ST -.9008

LSA 577.3 14SA 157.0 SSA 22.1
EL1 256.7 ELZ 154.6 ALF 152.87

NID-COUn_ EXECUTION ACCURACY

8GT SL_.48&R _OS.$ $63 t47.3

IWT .$4llmF .7421 flTF .4288

SDB ?_.•IU_IJ .1373 R13 .75_7
$_1 IH10_$116_ 449.G THA 56._8
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970_

LAUNCH DATE OCT 8 1970 FLIGHT TIRE 78.00 ARRIVAL DATE DEC Z5 1970

HELIOCENTRIC COti IC

RL 149.47 LAL .OO

RP 107,49 LAP Z.SZ

RC 70,999 GL 10.44

PLAN(TOCENTRIC CONIC

C3 42.329 VHL 1.506

LNCH AZMTH LNCH T114_

90.00 O 38 42

90.00 12 9 36

100.00 1 $9 12

100.00 13 31 47

110.00 $ 5 29

110.00 14 41 99

DIFFERENTIAL CORRECTIONS

TDE .2581 TRA -.8016 TC3 -.0939 BAU .Z$79

ROE -.1479 RRA -.$375 RC3 -.4189 FAU .09448

FDE 1.5397 FRA-l.0246 FCS-1.8719 BSP 1729

BDE .1974 BRA .6898 BC3 .4104 FSP -785

DISTANCE 229.177

LOL 14.30 VL 26.828 GAL -13.32 AZL 87,59 HCA 105.27 SNA 140.48 ECC .28873 INC 2.4088 Vl 29.810

LOP 119.58 VP 39.048 GAP -2.53 AZP 90.83 TAL 241.59 TAP 348.82 RCA 106.95 APO 174.02 VZ 35.254

GP -27.54 ZAL 190.98 ZAP 88.§4 (T8 8.33 ZAI_ 2_04_ ET( 276.06 ZAC 72.94 ETC 259.24 CLP -65.63

OLA -1.83 RAL 211.97 RAD 8588.8 VI[L 12.794 PTH

L-I TII4( INJ LAT

2343.91 -21.48

5101.41 24.82

2084.28 -Z3.75

4898.29 15.81

1876.75 -27.18

4616.56 29.38

2.33 VHP 4.577 DPA -45.47 RAP 221.07 ECC 1.6966

INJ LONG |NJ RT ASC ]NJ AZNTH INJ T114( PO CST TIN INJ 2 LAT INJ Z LONG

48.84 8§.§5 107.68 I 17 48 1743.9 -19.65 42.16

128.42 88.85 75.58 13 34 37 4501.4 12.40 218.46

30.30 85.10 108.71 Z 33 56 1484.3 -20.97 22.60

2OG.55 88.47 74.55 14 SE 24 4234.3 23.54 198.55

13.18 83.71 111.61 5 36 46 lZ76.8 -23.99 S.44

188.48 8§.18 71.69 15 58 59 4016.6 26.60 180.60

MID-COURSE EXECUTION ACCUI_ACY (_BIT DETERNINATIOI4 ACCURACY

IST 581.0 _ 132.2 883 262.7 ST 277.4 Sit 156.7 SS 547.7

RRT .4§20 RRF .7724 RTF .5472 CRT -.3493 CRS .4878 CST -.9147

8GD 858.8 R23 .1506 R13 .7894 LSA 614.0 NSA 158.7 SSA 21.9

891 733.2 $92 448.9 THA 50.30 ELI 284.9 EL£ 144.8 ALF 164.65

LAUNCH DATE OCT 8 1970 FI.%G,HT TIRE 80.00 ARRIVAL DATE DEC 27 1970

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 107.48 LAP 2.44

RC 72.818 G4. 11.34

PLAN(TOCENTRIC CONIC

C3 41.748 VHL 9.461

LNCH AZMTH LNCH T|NE

90.00 0 34 53

90.00 12 17 14

100.00 I 53 24

100.00 13 39 3

110.00 3 2 13

110.00 14 48 114

DISTANCE 235.711

LOL 14.50 VL 28.810 GAL -13._0 AZL 57.41 HCA 108.31 SMA

LOP 1_2.83 VP 39.042 GAP -1.22 AZP 90.82 TAL 241.42 TAP

GP -28.80 ZAL 180.23 ZAP 75.4t IT8 5.95 ZA[ 148.02 [TE

DLA -1.04 RAt. 212.41 RAD 1584.8 VI[L 12.772 PTH 2.32 VHP 4.471 DPA -43.88 RAP 218.01

L-I TIM( |NJ LAT INJ _ |NJ RT A_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2_S.Oe -_.il 51.25 84.00 107.11 1 13 59 1763.1 -20.33

5075.27 24.13 224.51 N.73 74.72 13 41 47 4473.3 21.80

2104.23 -24.18 31.85 83.58 108.15 2 30 29 1504.2 -21.47

4809.34 25.41 204.70 14.33 75.70 14 59 13 4209.3 22.93

111,4.0G -27.$8 14.33 84.22 111.04. 3 34 7 12_1,.1 -24.47

4582.27 28.85 184.1Ht 85.09 70.82 16 4 57 3982.3 23.96

DIFFERENTIAL CaII_CTION8

TDE .S042 TNA -.890| TC3 -.11108 BAU .2388

ROE -.1147 lIRA -.S_IIORC3 -.447T FAU .10904

FDE 1.6480 FRA-l.0414 FC3-2.0748 BIke 1])99

BOE .3237 BRA .7336 BCS .4837 Flip -813

NID-COURI[ EXECUTION ACCURACY

36T 8§4,0 _ 85R,8 IG3 273,8

RRT ,5451 IIRI r ,7181 RTF .6434

830.3 R_ .1587 R18 .8205

881 518.0 is2 443.4 THA 45.31

140.41 ECC .23677 INC 2.3943 V1 29.810

349.93 RCA 107.17 APO 179.66 VZ 33.256

268.82 ZAC 71.32 ETC Z37.80 CLP -70.99

ECC 1.6870

INJ 2 LONG

43.51

216.61

23.87

llHS.78

6.54

179.00

ORBIT DETERMINATION ACCURACY

ST 321.1 SIR 137.0 SS 575.3

CRT -.2881 CRS .3987 CST -.9272

LSA 634.3 NSA 133.3 SSA _1.7

ELI 323.6 ELI 131.0 ALF 172.18

LAUNCH DATE OCT 8 1970 FLIGNT TIRE 82.00 ARRIVAL DATE DEC 29 1970

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 107.48 LAP 2.59

RC 74.992 GL 12.27

PLAN[TOCENTRIC CONIC

C$ 41.193 VHL 9.419

LNCH AZMTH LNCH TIN(

90.OO 0 30 99

90.00 12 23 18

100.00 1 51 33

100.00 13 46 43

110.00 2 39 53

110.00 14 33 14

DIFFERENTIAL CORR(CTION9

T1)E .3579 TRA -.7043 TC3 -.1999 BAU ,2815

ROE -.0779 RRA -.9528 2C3 -.4721 FAU .10155

FOE 1.7398 FRA-I.0L_DO FC3-2.1342 BSP _58

BOE .3693 BRA .T790 BC3 .5111 FSP -811

DISTANCE 242.203

LOt. 14.30 VL 28.804 GAL -13.08 AZL 87.21 HCA 111.75 SNA 140.27 ECC .23490 INC 2.7674 Vl 29.810

LOP 129.08 VP 39.032 GAP -1.35 AZP 91.03 TAL 241.16 TAP 352.91 flCA 107.32 APO 173.23 VZ 33.158

GP -30.01 ZAL 139.§4 ZAP 78.23 ETS 3.46 ZAE 147.58 ETE 261.94 ZAC 69.84 ETC 237.36 CLP -76.38

DLA -.23 RAL 212.93 RAD 1568.6 VEL 12.750 PTH 2.32 VHP 4.398 DPA -44.20 RAP 214.95 ECC 1.6779

L-I TIM( INJ LAT |NJ LONG INJ 2T ASC INJ AZNTH INJ TINE PO C$T TIN |NJ 2 LAT INJ Z LONG

2586.70 -23.54 32.89 86.38 108.51 I 10 28 1786.7 -Z0.86 44.90

3044.90 25.81 222.59 84.72 73.90 13 49 23 4444.9 21.18 214.77

2124,64 -_1.90 33.00 _.13 107.33 2 27 18 1324.7 -21.97 23.19

4792.17 24.88 202.84 84.30 72.87 15 6 27 4182.2 22.30 195.01

1911.81 -22.01 15,53 84.85 110.44 S 31 43 1311.8 -24.97 7.98

4587.79 28.22 185.30 85.02 69.98 16 11 22 3967.8 23.30 177.40

MIO-COUII81[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IST 748.8 Ik_ 878.3 $93 284.0 ST 371.1 SIR 114.3 SS 606.6

RRT .8139 RRF .8148 RTF .7163 CflT -.1240 CRS .4562 CST -.9351

SGB 1010.5 R23 .1875 R18 .8422 LSA 703.3 MSA 134.0 $SA 21.1

SG1 911.8 is2 453.4 _HA 40.31 EL1 371.4 EL2 113.3 ALF 177.58

LAUNCH DATE OCT 8 1970 FLIGHT TIME 84.00 ARRIVAL DATE DEC 31 1970

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 107.48 LAP 2.71

RC 77.109 GL 15.26

PLANI[TOCENTRIC CONIC

C3 40.675 VHL 8.378

LNCH AZMTH LNCH TIME

90.OO 0 29 53

90.00 12 39 51

100.00 1 48 52

10O.00 13 34 34

110.00 2 37 25

110.00 13 2 91

DISTANCE 248.439

LOt. 14.50 VL 28.781 GAL -12.93 AZL 87.O1 HCA 114.@9 SMA

LOP 129.33 VP 3R.018 GAP -.80 AZP 81.28 TAL 240.79 TAP

GP -31.18 ZAL 188.73 ZAP 1_.94 [T8 .88 ZAE 143.86 ETE

140.08 ECC .23313 IN(: 2.9892 Vl 29.810

333.78 RCA 107.42 APO 172.74 V2 35.259

235.33 ZAC 68.40 ETC 256.93 CLP -81.74

DLA .80 RAt. 213.33 RAO 851_.8 V[L 12.729 PTH 2.51 VHP 4.535 DPA -44.44 RAP 211.98

L-I TIN( INJ I.AT |NJ lONG |NJ RT ASC INJ AZNTH INJ TIME PO C$T TIM [NJ Z LAT

2409.18 -£3.77 _I.L_D 87.22 105.87 1 7 4 1809.2 -21.36

5019.02 23.05 L_O.14 14.81 73.08 15 57 27 4418.0 20.32

2143.90 -25.03 34.45 INI.St 104.90 2 24 18 1545.9 -22.48

4754.53 24.31 _DI.O0 IN.ST 72.05 15 14 8 4154.5 21.63

1950.2R -28.44 18.11) 83.55 109.81 3 28 38 1550.3 -23.48

4542.91 27.70 183.81 89.08 88.12 16 18 14 3942.9 24.81

DIFFERENTIAL CQRR(CTI(_I8

TDE .4207 TRA -.7574 TC3 -.2734 BAU .3003

ROE -.0477 RItA -.3283 RC3 -,4988 FAU .10318

FDE 1.8227 FRA-I.OO07 FCS-2.1DS7 B&P 2813

BDE .4234 BRA .8235 BC3 .5888 FSP -838

MID-COURIM[ EXECUTION ACCURACY

IST 833.0 _ 701.5 383 291.1

RRT .8783 NRF .838t RTF .7702

1105.1 R23 .1715 R13 .8838

$91 1013.8 562 433.2 THA 36.97

ECC 1.6694

INJ 2 LONG

46.33

212.90

29.39

193.23

8.87

175.80

ORBIT D(TERNINATION ACCURACY

ST 429.7 SR 100.2 SS 625.4

CRT .0477 CRS .2676 CST -.9436

LSA 749.9 NSA 151.3 SSA 21.0

EL1 429.7 ELI 100.0 ALF .67

2054



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OJ

LAUNCH DATE O(T 8 1110 FLIGHT TIME 89.00 ARR%VAL DATE JAN Z 1971

M[L IO((NTR lC CONIC

IL 14|.4T LAL .O0

IP 101.40 LAP |.12

I{ ?l. 311 GL 14.30

PLAM[ TOCENTR I C CONIC

¢$ 40.105 VHL 9.339

LN(H AZMTH LNCM TIN[

IO.O0 0 Z$ 17

90.00 12 42 59

100.00 I 45 18

100. O0 14 $ 38

110.OO 2 55 I

110.00 15 10 11

D1 STANCE 255.079

L(X. 14.30 VL 29.752 GAL -12.79 AZL 89.90 HCA 119.24 SMA

LOP 132.59 vP 59._M GAP -.27 AZP 91.52 TAL 240.32 TAP

GP -32.29 ZAL 157.91 ZAP 87.48 (T9 3S9.21 ZAE 145.91 irTtr

159,15 [CC .23143 IN( 3.2019 Vl 29.010

359.59 RCA 107.47 APO 172.20 VZ 5S.259

249.77 ZAC 97.03 (TC 254.51 CLP -47.02

DLA 1.44 RAL 214.22 lad 9591.5 VEL 12.710 PTH 2.31 VIAp 4.541 OPA -44.95 RAP 209.10 ECC 1.9413

L-I TIRE INJ LAT INJ L_NG INJ fiT ASC INJ AZMTH INJ TIN[ PO CIT TIN INJ 2 LAT INJ Z LONG

243_.90 -_.4._O 55.78 U,D1 105.19 1 3 50 1832.9 -21.98 47.99

41114.30 22.45 218.H 87.00 ?Z.Z? 14 6 4 4586.5 19.81 211.01

2194.£3 -ZS.4? $S.D5 IT.IZ 106.21 Z 21 29 1568.2 -Z$.O0 Z8.oz

4721.10 Z3.TO 11tD.11 14.5§ 71.23 15 _2 _4 4129.1 ZO.RZ 191.41

11_8.74 -28.88 18.14 ll.38 10t.13 3 27 36 1349.? -Z9.00 10.14

4517.55 27.07 191.81 95.17 U.29 19 25 3Q 3117.5 25.99 174.18

ORBIT DET£RMINATION ACCURACY

ST 494.7 M 10.2 S9 IklZ.d

CRT .2?1T Cll$ .0195 CST -.9534

LSA 80Z.O NSA 149.1SSA 20.7

EL1 485.3 EL2 99.7 ALF 2.93

DIFFERENTIAL CORSt[CTIOI¢$ NID-COURS[ (XI[CUTION ACCURACY

TDE .4009 TRA -.811_ TC3 -.$557 8AU .3388 8GT 8¢M.8 8DR 720.8 SG3 L_4.3

RD_ -.0180 RRA -.$181 RC5 -.5201 FAU .10532 RNT .T185 NNF .8510 RTF .1092

FOE 1.8988 FRA -.9T87 FC3-2.2258 81P tit4 N 1£07.5 _ .177_ R13 .9799

BO( .400_ 81A .i?2S 8C3 .9308 F_P -888 881 1128.4 892 4n.9 THA 33.98

LAUN(H DATE OCT 9 1970 FLINT TIN[ 88.00 ARRIVAL DATE JAN 4 1971

H(LIOCENTR|( CONIC D|8T_K( H1.4§5

RL 149.47 LAL .00 LOL 14.30 VL 29.717 GAL -12.|| AZL 14.57 HCA 121.48 8444 139.54 (C( .22979 INC 5.4281 Vl 29.810

nP 107.48 LAP 2.91 LCff 135.83 VP 38.1441 GAP .23 AZP 81.78 TAL 239.?0 TAP 1.23 RCA 107.49 APO 171.91 VZ 55.258

RC 91.1_1 _ 15.41GP -33.52 ZAL IS8.TI ZAP 81.01 [T0 599.48 ZN[ 141.78 [T[ 144.93 ZAC 95.70 ETC 259.13 CLP -92.16

PLAM[TO(BTIIIC CONIC

c$ 39.793 VWL 9.303 DL4 2.$8 8AL 214.1_ RAD 8_.S V_L 12.883 PTH Z.31VHP 4.555 DPA -44.85 RAP _06.42 ECC 1.9539

LN(H AZNTH LN(H TIME L-I TIN( 1iJ LAT |NJ _ |NJ IT JJ_ INJ AZNTH |NJ TIN( PO CST TIM 1NJ 2 LAT INJ Z L_AG

90.00 0 18 38 £497.81 -24.83 S?.S| 38.N 104.42 1 D 57 1959.0 -22.41 49.54

IK).O0 12 52 45 4855.40 Z1.78 218.14J 07._0 71.49 14 15 21 4355.4 19.06 L_9.05

100.00 I 42 9 21N.05 -_5.8t 3T._ N._ 105.40 2 19 38 1582.1 -23.53 _.$9

100.00 14 13 O 4Q_._ _.04 197.16 N.03 70.41 15 31 19 4096.6 20.11 189.55

110.00 2 52 _ IITO.S4 -_.54 II.N 97._ 108.38 3 _5 45 1370.5 -29.55 11.51

110.00 10 18 41 44_0.84 LqL39 180.1_ 05.41 97.44 19 3_ 34 3t90.9 25.10 172.51

DIFFERENTIAl. C_IIECTION8 Nl_ [mrCUTION ACCURACY ORBIT DETERNINATION ACCURACT

.S�ll _ -.INMI TC3 -.4408 B_ ._H)5 I_T lOl_.OlIGll 1_3.£ 1_3 L_3.8 ST 599.2 _ 81.2 $3 957.4

a .Ollo m_ -.N tc3 -.3384 F_ .10_13 IT ._4J_ _r .86d5 RT_ .8375 CRT .5151C_S -.2959 CST -.9594

FD_ 1.9817 FRA -._JO FC3-l._53 lip 3_J41 N 1}ll.l It_ .1M$ 813 .0917 LSA 859.6 NSA 144.5 9SA 20.5

BO( .5957 MA .8981 8C3 .US? FIP -900 _1 |_45.5 _2 4_.1 THA 30.66 ELI 599.0 EL2 73.6 ALF 4.59

LAUNCH DATE OCT 8 1970 FLIGHT TIN( 90.00 ARRIVAL DATE JAN 6 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .00

9P 107.48 LAP 3.02

RC 83.011 &L 16.61

PLAN[TOCEN_IC CONIC

C3 39.329 VHL 9.271

LN(H AZNTH LN(H TIN[

90.00 0 15 59

90.00 13 3 20

100.00 1 39 49

1GG.O0 14 23 ?

I10.00 2 50 _B

110.00 15 _T 48

DISTANCE 207.799

LO_ 14.30 VL 28.6?8 GAL -12.51 AZL 89.35 HCA 124.72 SNA 139.21 ECC .22821 IN( 3.97D4 Vl 29.910

LOP 139.08 VP 39,937 GAP .71 AZP 92.08 TAL 239.10 TAP 3.83 RCA 107.44 APO 170.98 V2 35.259

&P -34.39 ZAL 155.03 ZAP 95.88 (T0 352.95 ZA[ 199,55 ETE 240.13 ZAC $4.41 ETC 255.79 CLP -97.13

OLA 3.32 RAL 215.85 RM) 95_J.5 V(L 12.979 PTH _.30 VHP 4.594 DPA -45.09 RAP 203.95 ECC 1.9472

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH lNJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2485.21 -25.08 58.31 89.97 103.59 O 57 21 1885.2 -22.97 51.35

4811.97 21.08 214.55 87.70 70.04 14 25 25 4523.D 18,24 207.02

L_17.99 -29.39 38.341 8_.01 10d.93 2 15 47 1417.8 -24.10 31.29

4815.59 L_.32 185.14 _7.22 99.59 15 40 53 4045.6 19.34 187.92

titS.01 -11.91 21.17 8t.49 107.§5 3 Z3 51 1393.1 -27.13 13.01

4483.0t 25.65 118.31 05.75 t4.59 19 42 11 3863.1 22.£1 170.79

ORBIT DETERMINATION ACCURACY

ST 644.3 SR 89.7 SS 970.5

CRT .7245 CR9 -.5289 C$T -.9942

LSA 923.2 N_A 190.8 SSA 19.8

ELI 647.5 EL2 90.9 ALF 5.75

DIFFERENTIAL C(NtRI[CTION8

• 9483 TRA -.!_ TC3 -.5_G1_ BAU .4009

RDE .0391 RRA -.2090 RC3 -.551_ FAU .09t)75

FOE 1.9137 FRA -.81M? FC5-2.1958 B_P 3783

BO( .1495 BRA ._H_38 BC3 .7820 FSP -897

MID-COURSE EXECUTION ACCURACY

SGT 1L_$.OIKAt 740.1 84;3 L_O.O

NRT .T?IORRF .8749 RTF .8S74

14£8.58Lr_ .1930 R13 ._K)03

_M_I 1_.0_ 41_.0 THA 27.91

LAUNCH DATE OCT 8 1970 FLIOHT TIME _r_.o0 ARRIVAL DATE JAN 9 1971

H2L IoCIrNTRI C CONIC

RL 149.47 LAL .00

RP 107.49 LAP 3.10

NC 81.111 GL 1T.88

PLAN[TOCLrNTlU C CONIC

C3 38.81'9 VHL 8.143

LN(H AZm I..NCH TIN[

90.D0 0 12 O

• 0.00 13 14 _0

100.00 I 39 23

100.00 14 34 I

110.00 £ 48 ll)

110.00 15 37 4_

DISTANCE _74.109

LOL 14.30 VL 1_8.8_4 GAL -1£.35 AZL U.O? HCA 127.99 SNA

lOP 14£.33 VP _8.g03 GAP 147 AZP _.4_ T/d,. 239.3? TAP

GP -35.41 ZAL 194.37 ZAP 19.11 ETS 348.78 ZAE 157._4 ETE

138.84 ECC .22666 INC 3.9325 Vl 29.910

0.33 RCA 107.37 APO 170.51 V2 35.254

238._2 ZAC 63.14 ETC 255.42 CLP-101.89

DLA 4.39 RAL 211.10 RAiD 8511.5 V(L 1_.8t5 PTH t.SO VHP 4.457 DPA -45.40 RAP L)01.69

L-I TIN[ INJ LAT XNJ LONG INJ RT Al_ INJ _q4TH INJ TIME PO CST TZN INJ 2 LAT

lSlS.OT -tS.S4 81.44 91.17 10_.95 O 53 55 1915.1 -23.55

494_B,38 1_.£8 21_._4 I1.£_ _.81 14 _i 18 4288.9 17.35

114t.11 -_,l_ 41._ 90._4 103.81 _ 1_ 41 IM9,1 -24.98

_.77 _1.91 185.0_ 07.73 _J.74 15 51 21 _03_.8 18.44

1017.84 -30.31 Im.13 111.77 1M.91 3 _1 57 1417.9 -27.74

4433.78 IM,.IM 179.41 I1.£1 85.75 18 51 35 3835.8 _1.39

DIFFERENTIAL C(NIIt[CTi(NIt

TDE .7381TRA -.87S0 TC5 -.0110 IAU .4317

RIME .011414 liRA -.£135 RC3 -.SSl_ FAU .011(137

FDE 1.9125 FRA -.?t97 FCS-i.140! BSP 4187

BO_ .7411 BRA 1.00_1 8C3 .9299 FSP -_83

MID-COUrsE EXECUTION _CCURACY

8GT 13_.$ 8GR 748._ 893 _83.3

RRT .784W N IIF .88311 RTF .8719

1548.1 _ .L_O_O R13 .9067

$91 1488.5 _ 418.1 THA 25.42

ECC 1.M14

INJ 2 LONG

53.34

204.99

33.19

185.59

14.68

169.00

ORBIT DETERNINATION ACCURACY

ST 728.9 SR 97.2 SS 681.8

CRT .8950 CRS -.7237 CST -.9980

LSA _J)3.2 NSA 157.0 SSA 19.2

EL1 733.7 EL2 48.5 ALF 6.01

2055



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE OCT 8 1970 FLIGHT TINS 94.00 ARR|VAL DATE JAN 10 1971

HELiOCENTRIC CONIC

RL 149.47 LAL .OD

RP 107.50 LAP 3.17

RC 88.372 GL 19.29

PLANETOCENTRIC CONIC

C3 38.918 VHL 8.221

LNCH AZNTH LN(H TIN(

90.00 O T 45

90.OO 13 27 26

100.00 1 31 40

100.00 14 49 12

110.00 E 45 50

110.00 15 49 31

DISTANCE 280.385

LOt. 14.30 VL 28.586 GAL -IZ.ZO AZL 85.78 HCA 131.Z0 SNA

LOP 145,58 VP 38.865 GAP 1.61 AZP 92.78 TAL 237.57 TAP

GP -$Q.50 ZAL 152.97 ZAP 103.12 (TS 346.80 ZA( 134.89 ETE

138.44 ECC .22516 INC 4.2188 Vl 29.810

8.77 RCA 107.27 APO 169.61 V2 35.251

232.67 ZAC 61.87 ETC 255.10 CLP-108.40

DLA 5.47 RAL 217.85 RAG 8588.5 V(L 12.$5Z PTH 2.30 VHP 4.544 DPA -45.83

L-I TIN( INJ LAT INJ LONG INJ RT ASC lNJ AZNTH INJ TIN( PO CST TIN

2548.27 -28.02 13.71 92.51 101.59 O 50 13 1948.3

4851.78 19.40 210.00 88.90 88.96 14 49 18 4Z51.8

2277.57 -27.32 43.54 9Z.Z._ 102.62 2 9 38 1677.6

459_.70 20.64 190.80 88.38 67.89 14 2 49 3997.7

2045.47 -30.93 £4.91 91.24 105.55 3 19 55 1445.5

4402.57 23.96 174.42 80.81 64.95 17 I 54 3802.6

DIFFERENTIAL CCIIRECTION8

TOE .9858 TRA-l.0185 TC3 -.8988 BAU .4825

ROE -0931 RRA -.2377 RC3 -.5640 FAU .09L_0

FOE 1.8982 FRA -.7079 FC3-2.01127 BSP 41_Z

ROE .6407 BRA 1.04§9 BC3 .R940 FSP -862

RAP 199.64 ECC 1.8369

INJ 2 LAT |NJ 2 LONG

-Z4.16 55.58

16.37 202.64

-25.31 35.32

17.46 183.45

-28.39 18.56

20.37 167.12

ORBIT DETERNINATION ACCURACY

ST 920.3 8_ 110.2 SS 691.4

CRT .9422 CRS -.84?5 CST -.9713

LSA 1070.0 NSA 133.4 SSA 18.5

EL1 828.8 EL2 36.8 ALF 7.23

NID-COUR_M[ EXECUTION ACCURACY

SGT 1491.7 _ 740.3 S_,3 Z74.2

RRT .7958 ItRF .8919 RTF .8824

SRB 1895.3 RE3 .2143 R13 .9113

SG1 1812.8 8GZ 414.7 THA 23.17

LAUNCH DATE OCT 8 1970 FLIGHT TII4[ 90.00 ARRIVAL DATE JAN 12 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 107.31 LAP S.24

RC 90.441GL 20.93

PLAN(TOCENTRIC CONIC

C3 39.515 YHL 8.20Q

LNCH AZMTH LNCH TIN(

90.00 0 S 0

90.00 15 41 21

100.00 1 27 St

100.00 14 59 $1

110.00 2 48 4

110.00 18 0 IB

DISTANCE 288.629

LOL 14.$0 VL 28.534 GAL -12.03 AZL 85.47 HCA 134.44 S$4A

LOP 148.88 VP 39.823 GAP 2.03 AZP 93.18 TAL 236.69 TAP

GP -$7.97 ZAL 131.42 ZAP 10Q.23 ET$ 343.74 ZA[ 132.32 ET[

138.02 ECC

11.13 RCA

230.DO ZAC

• 22370 IN(: 4.5349 Vl 29.810

107.14 APO 168.89 V2 35.247

60.56 ETC 254.79 CLP-110.68

RAP 197.75 ECC 1.9339

]NJ 2 LAT INJ 2 LONG

-24.80 58.13

15.28 200.23

-25.97 37.74

18.37 181.17

-29.09 18.71

19.28 195.12

ORBIT DETERNINATION ACCURACY

ST 921.9 lkq 129.8 SS 708.5

CRT .9627 CRS -.9292 CST -.9759

LSA 1181.0 NSA 131.8 SSA 17.2

EL1 930.7 EL2 23.8 ALF 7.87

DLA 6.99 RAL 219.OO RAD 8588.5 VI[L 12.945 PTH 2.30 VHP 4.655 DPA -46.42

L-I TIN( INJ LAT |NJ LONG INJ RT ARC INJ AZNTH INJ TIN( PO CST TIM

2585.89 -29.50 14,30 94,19 100.35 0 48 5 1985.7

4811.97 18.41 207.3O 99.72 88.10 1S I 33 4212.0

2S13.04 -27.92 49.09 95.87 101.39 2 8 5 1713.0

4550.95 19.95 188.42 88.18 67.01 18 15 30 3959.8

2076.83 -31.$9 27.17 92.94 104.31 3 17 41 1476.6

4S99.02 L_.97 172.32 97.39 93.88 17 13 17 3789.0

DIFFERENTIAL _CTION$

TD( .9433 TIIA-I.0Sl4 TC3 -.7691 BAU .4988

ROE .1£42 RRA -.203S RC3 -.5592 FAU .08851

FOE 1.0918 FRA -._ FCS-1.9443 Blip 4897

ROE .9589 BRA 1.0780 |C3 .9309 FSP -798

NID-COUItW[ EXECUTION ACCURACY

SGT 1525.3 8DR 728.5 SGS 281.9

RRT .8013 RRF .8872 RTF .9899

$69 1781.1 R23 .L_79 R13 .9131

881 1733.6 6GZ 408.6 THA 20.98

LAUNCH DATE OCT 8 1970 FLIGHT TINE g8.oo ARRIVAL DATE JAN 14 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 107.53 LAP 3.29

RC 92.917 GL 22.51

PLAN(TOCENTRIC CONIC

C5 58.469 VHL 6.202

LNCH AZMTH LISCH TIN(

90.00 23 53 37

90.00 15 59 52

100.00 Itt 47

100.00 15 14 20

110.00 2 $9 33

110.00 16 18 43

,IFFERENT|AL CORRECTIONS

TD( 1.0598 TRA-I.0tlHI

RD( .1491 RRA -.1731

FOE 1.8434 FRA -.S_O0

ROE 1.0999 lIRA 1.1134

DISTANCE 292.842

LOL 14.30 VL 28.4?9 GAL -11.86 AZL 85.11 HCA 137.67 SNA 137.57 ECC .22228 INC 4.8880 Vl 29.810

LOP 1§2.00 VP 36.779 GAP 2.43 AZP 93.62 TAL 235.75 TAP 13.42 RCA 108.99 APO 168.15 V2 35.243

GP -38.95 ZAL 149.71 ZAP 108.99 (T6 340.56 ZAE 130.12 ETE 227.57 ZAC 59.17 ETC 254.48 CLP-114.73

DLA 8.04 RAL 220.26 RAD 6588.5 VI[L 12.643 PTH 2.29 VHP 4.791 DPA -47.18 RAP 195.98 ECC 1.4330

L-I TIME ZNJ LAT INJ LONG INJ fiT A$C |NJ AZNTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2628.46 -26.99 69.43 !_.01 98.91 24 37 26 2028.5 -25.48 61.08

4768.55 17.29 204.61 90.74 67.22 15 16 21 4168.5 14.05 197.63

2333.56 -28.34 46.88 95.76 99.94 2 2 0 1755.6 -28.67 40.55

4519.66 18.54 185.67 90.17 66.12 16 29 38 3918.7 15.15 178.71

2112.29 -31.95 29.90 94.91 102.84 3 15 5 1512.3 -29.85 21.21

4552.72 21.87 170.0e 88.49 68.05 17 25 55 3732.? 18.08 185.00

NID-COURK (XI[CUTION ACCURACY ORBIT DETERNINATION ACCURACY

TCS -.8447 9AU .$211 $GT 1793.2 _ 723.9 803 250.1 ST 1026.7 SR 145.$ SS 708.2

RC3 -.9596 FAU .08195 ll_T ._ RRF .9041 RTF .6957 CRT .9927 CRS -.9615 CST -.9764

FC3-1.8444 8811 5418 _ 1904.7 R28 .2404 R13 .9169 LSA 1249.2 NSA 127.5 SSA 16.4

BCS 1.0135 FSP -796 $01 1662.2 SG2 409.7 THA 19.26 EL1 1086.9 ELI 17.4 ALF 8.01

AUNCH DATE OCT 8 1970 FLIGHT TIN( 100.00 ARRIVAL DATE JAN 16 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .DO

RP 107.54 LAP S.SS

RC 93.197 8t. _1,.$9

PLAN(TOC[NTRIC CON|C

CS 38.589 Vtq. 6.212

LNCH AZNTH LNCH TXN(

90.00 2S 47 14

90.DO 14 14 ZO

100.00 1 17 12

1DO.DO 15 3O $9

110.00 2 38 7

110.00 ll £8 34

DISTANCE 299.026

LOL 14.30 VL. 28.422 GAL -11.88 AZL 84.71NCA 140.91SNA

LOP 13§.33 VP 311.752 GAP 2.61 AZP 94.11 TAL 234.75 TAP

GP -40.40 ZAL 147.61 ZAP 111.56 (T$ 337.24 ZAI[ 127.70 (TE

137.11 ECC .22091 INC. 5.2877 Vl 29.810

15.66 RCA 106.82 AI_) 167.40 VZ 55.258

225.51 ZAC 57.66 ETC 254.15 CLP-118.57

DLA 9.S3 RAL _1.95 RAD 9SM.S VI[L 12.647 PTH 2.30 VHP 4.955 DPA -48.16

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN( PO CST TIM

2677.99 -27.46 72.99 98.16 97.19 24 31 52 2078.0

4720.65 II.OO 201.88 91.9t) 66.32 15 33 1 4120.6

2400.Sl -28.84 52.341 97.95 98.22 1 57 13 1800.5

4473.34 17.27 183.11 91.39 95.21 16 45 53 3873.3

21_5.36 -52.55 32.97 97.22 101.13 3 12 1 1553.6

4213.08 20,82 167.97 19.94 62,11 17 40 7 3693.1

DIFFERENTIAL CCIIRECTION8

TD( 1.19011 TRA-I.11110 TC3 -.9095 BAU .$486

RDI[ .17_ MA -.1309 RC3 -.S300 FAU .07918

FDE 1.805R FRA -.4405 FC3-1.7091 Blip 5834

!10[ 1.2035 BIIA 1.1405 6C3 1,0e33 FSP -7S7

RAP 194.27 ECC 1.6351

INJ 2 LAT INJ 2 LONG

-26.18 64.54

12.66 194.80

-27.40 43.85

13.78 176.05

-30.60 24.16

16.75 160.71

ORBIT DETERMINATION ACCURACY

ST 1143.6 SR 196.1SS 715.5

CRT .9946 CRS -.9829 CST -.9785

LSA 1353.4 NSA 125.5 SSA 15.2

ELI 1155.7 EL2 17.0 ALF 8.22

NID-COUR9[ EXECUTION ACCURACY

86T 1098.4 _ 714.8 SG3 235.9

RRT .8008 RRF .9069 RTF .9001

2026.S R_ .2549 R18 .9186

$GI 1986.9 SG2 409.0 THA 17.55

2056



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH DATE OCT 8 1970 FLI&NT TIlE IOZ.OO ARRIVAL DATE JAN 18 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .DO

RP 107.56 LAP 3.36

RC 97.481GL E8.48

PLAN(TOCENTRIC CONIC

C$ 38.962 VHL G.241

LIqK_H AZNTH LNCH TIME

90.00 23 39 34

IO.OO 14 34 16

100.00 1 10 30

100.00 13 49 $7

110.00 2 31 33

110.00 19 45 23

DISTANCE 305.182

LOt. 14.30 VL 28.312 GAL -11.50 AZL 84.2§ HCA

LOP 158.58 VP $9.183 GAP 3.18 AZP _4.06 TAL

GP -42.05 ZAL 145.S9 ZAP 113.31 ETS 333.74 ZA[

144.14 SNA 136.63 ECC .21957 |N( 5.7471

E33.Si TAP 17.83 RCA 106.63 APO 146.83

1ES.22 ETE Z26.77 ZAC 55.98 ETC 253.79

DLA 11.24 RAL 223.19 RAD 65_B.5 V[L 12.682 PTH E.SD VHP 5.152 DPA -49.39 RAP 10E.91

L-I TIN[ INJ LAT |NJ LONG INJ RT AS(: INJ AZMTH INJ TIN( PO CST TIN INJ Z LAT

2731.81 -27.89 77.18 100.69 95.12 24 E5 10 2136.2 -29.9R

46S7.14 14.51 190.0• 93.54 65.41 15 5Z 3 4097.1 11.07

7455,R2 -L_.31 38.38 100.53 9•.15 1 51 25 1855.6 -El.15

4422.1ND 15.80 lIMB.OR 92.91 64.29 17 3 40 3823.0 IS.Z2

2201.97 -33.11 3•.33 D•.94 99.03 3 8 15 1602.0 -31.51

4249.37 19.21 165.07 91.07 61.17 17 36 13 3649.4 1S.E2
DIFFERENTIAL CORR[CTI(:US

TOE 1.3416 TRA-I.ISSS TC3 -.1Hill BAt) .5730
RDE .2030 lIRA -.ORel RCS -.5_45 FAU .08373

FOE 1.7704 FRA -.3448 FC3-1.3499 BSP •179

BOil 1.55•9 BRA 1.1595 BCS 1.1003 FSP -89•

MID-COURSE EXECUTION ACCURACY

S4T 2031.7 8Sit lie.• •83 220.1

RRT .71M7 NRF .91L_D RTF .9030

Sr_ 2148.§ R13 .2700 R13 .•1•Z

$i;1 2109.3 SG2 408.3 THA 15.•9

Vl 29.810

vZ 35.23£

CLP-122.ED

ECC 1.8410

INJ E LONG

68.68

191.87

47.77

173.13

27.87

158.23

ORBIT DETERMINATION ACCURACY

ST 1274.2 _R 18•.4 83 723.3

CRT .•R06 CRS -.9940 C$T -.9804

LSA 1473.0 146A 125.2 SSA 13.7

EL1 1287.R EL2 25.7 ALF 8.38

LAUNCH DATE OCT 8 1970 FLIGHT TINS 104.00 ARRIVAL DATE JAN ZO 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 107.58 LAP 3.3•
RC 99.TST GL 29.a4

PLAN[TOCENTRIC CONIC

C3 $9.$33 VI4L R.297

LNCH AZMTH LNCH TII4E

90.00 23 _D •

90.00 14 57 21

100.00 1 E 14

100.00 13 11 50

110.00 I 25 54

110.00 17 4 40

DI •TALKS 311.309

LOt. 14.30 VL 28.300 GAL -11.30 AZL •3.72 H_A

LOP 1•1.83 VP 38.R,52 GAP 3.$4 AZP •$.30 TAL

GP -43.97 ZAL 143.30 ZAP 114.8_ ETI 330.03 ZN[

147.37 SMA 13•.14 ECC .21828 IN(: 8.2840 Vl L_).810

232.59 TAP 1R.83 RCA 106.42 APO 1•5.85 V2 35.E26

122.•5 ETE 21Z.28 ZAC 54.07 ETC 253.33 CLP-1E3.•8

DLA 13.17 Rkl. el'4.•l RAD •383.5 XEL 12.888 PTH 2.31 VHP 5.390 DPA -SO.•8 RAP 190.60

L-I TINS INJ LAT INJ LONG |NJ RT A&C INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT
2803.72 -2•.21 82.r.4 I03.•7 •2.RO 24 1• 52 2205,7 -27.55

4R08.•7 12.77 1B5.08 95.49 84.51 13 14 7 4006.7 9.23
2321.2• -L_I).I9 81.23 106.58 93.•3 1 44 15 1921.3 -28.97

4_._1 14.10 17•.74 94.82 •3.37 17 24 _ 37••.3 10.41

I_39.4• -33.14 40.t4 105.17 SNI.47 3 3 33 1•59.5 -32.38

4200.8• 17.59 1(_.24 1_.•7 60.21 10 14 41 3•00,9 13.50
DIFFERENTIAL COlll[CTIONI

TDE 1.5111 TRA-I.1734 TC3-1.(X)44 BAU .5987
ROE .1184 RRA -.031• RE3 -.51•1 FAU .OGSOg

FDI[ 1.71•7 FRA -.L_I, Sl FC3-1._N_ BRP (H_il

BO[ 1.5203 BRA 1.17_ BC3 1.1_3 FSP -(_•

NID-COURR[ EXECUTION ACCURACY

SGT t|17.3 I_1 t&l.t K3 203.R

RRT .78_IRRF .9133 RTF .9064

E272.7 RL_ .tS_RJ RI3 .•208

SG1 L_J_35.0 S&2 412.1 THA 14.40

ECC 1.$326
INJ 2 LONG

73 .M

188.18
5£. 52

1•9.•9

31.RS

155.S2

ORBIT DETE]_4INATION ACCURACY

ST 1414.4 SR _0_.2 SS 719.8

CRT .9844 CRS -.9979 CST -.0814

LSA 1600.3 NSA 124.2 SSA 12.3

ELI 1429.3 EL2 3•.4 ALF 8.19

LAUNCH DATE OCT 8 1970 FLIGNT TIN( 106.00 ARRIVAL DATE JAN 22 1971

HELIOCENTRIC CONIC

RL 148.47 LAL .DO

RP 107.60 LAP 3.39

RC 10t.053 GL 31.51

PLAN[TOCENTRIC CONIC

C3 40.847 VHL 1.391

LNCH AZNTH LNCH TIN_
• 0.00 23 18 7

00.00 15 E4 36
100.00 0 51 47

lO0.00 1R 37 3E

110.00 2 18 44
110.OO 17 27 S

DISTANCE 317.409

LOt. 14.30 VL 28.237 GAL -11.10 AZL 83.00 HCA 150.59 SNA

LOP 1•5.07 VP 38.579 GAP 3.88 AZP J6.04 TAL 231.43 TAP

GP -4S.23 ZAL 140.61 ZAP 115.83 ETS 326.0• ZAE 119.94 ETE

135.64 ECC .21703 INC 1.9243 VI 29.810

22.03 RCA 106.20 APO 185.08 V2 35.218

220.97 ZAC 51.85 ETC E52.RE CLP-12R.03

DLA 15.3• RAL EE•.RO RAD 65_8.0 VEL 12.73• PTH 2.32 VHP 5.••2 DPA -RE.IS RAP 188.38 ECC 1.I7EZ

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ E LAT INJ 2 LONG

2•90.2S -28.31 08.42 107.20 89.51 24 6 17 L_0.3 -28.08 79.73
4537.10 10.$0 191.02 07.97 03.$2 16 40 13 3937.1 7.07 184.E2

E_D0.85 -29.89 17.13 107.20 90.53 I 35 8 2000.8 -29.49 38.35

4301.74 12.10 172.99 97.24 SE.46 17 49 14 3701.7 8.32 1t_.24
232•.R1 -34,04 4•.31 107.03 93.32 2 37 33 1728.8 -33.21 37.17

414•.54 15.73 15•.13 95.16 59.25 18 36 12 3546.5 11.53 152.54

ORBIT DETERNINATION ACCURACY

ST 1573.2 SiR 228.8 SS 736.3
CRT .9762 CRS -.9981 CST -.9843

LSA |747.5 NSA 125.0 SSA I0.7
EL1 1589.0 ELE 49.1 ALF 8.09

DIFFERENTIAL CORRECTIOI_I,

TDE 1.7153 TRA-1.1831 TCS-I.ORS9 BALI ._02

RD( .R344 RRA -.0001 RC3 -.4•70 FAU .OS•IHS

FDE 1.8712 FRA -.1817 FC3-I.L_D72 BliP 7064

BO( 1.7340 BRA 1.1831 BC3 1.133• FSP -•13

NID-CO_R$1[EXECUTION ACCURACY

SGT 2300.0 SGR &•_.• SG3 1••.4

RRT .7151RRF .9105 RTF .|1092
Sr_ _39d.5 R23 .L_N_R R13 .9219

_1 2358.0 _ 41•.5 THA 12.$4

LAUNCH DATE OCT 8 1970 FLIC, HT TIME 108.00 ARRIVAL DATE JAN 24 1071

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 107.83 LAP 3.39

RC 104,330 GL 34.Sl

PLAkI[TOCENI_IC CONIC

C3 4E.775 VI4L •.$40

LNCH AZm iNCH TIN[
90.00 15 2 13

JO.O0 13 S7 $7

100.00 0 38 11

100.00 17 • 17

110.00 1 I 83

110.00 17 33 _H)

DISTANCE 323.483

LOL 14.30 VL £11.172 GAL -10.8_ AZL 8_.29 HCA 153.81 SNA

tOP 1_J.32 VP 38.924 GAP 4.20 AZP N.92 TAL 230.23 TAP

GP -48.89 ZAL 137.56 ZAP 116.L_R ETS 321.77 ZN[ 117.02 ETE

135.13 ECC .21582 IN( 7.7064 Vl 1_.810

24.04 RCA 105.97 APO 1M.30 V2 35.211

219.75 ZAC 49.26 ETC 252.11 CLP-132.34

DLA 17.87 RAL 1_8.97 PAD •_MI.• ¥_L 12.812 PTH 2.33 VHP 6.048 DPA -54.73 RAP I85.54 ECC 1.7040

L-I TIME INJ I.AT INJ LONG INJ RT A$C INJ AZNTN INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

L_19S.49 -28.01 INl.lO 111.37 85.•7 23 52 19 2395.5 -28.32 87.45

44St.13 8,1• 183,31 10|.20 •2.80 17 11 52 3•55.1 4.47 17R._0

L_419.25 -2•.73 74.44 111.50 81.69 1 23 10 2099.2 -29,87 •5.64

41_B•.10 9.70 118.T0 100,39 •1,5• 18 18 53 34126.• 5.83 IU.O3

P.413.M -34.1• 5_.93 111.83 89.41 2 49 42 1813.• -33.88 43.70
4084.97 13.3• 155.83 _.11 56.32 19 1 44 3465.0 9.27 149.21

ORBIT DETI[RNINATION ACCURACY

ST 1752.4 SR 243.4 SS 743.2
CRT .RGS• CRS -.9949 CST -.9881

LSA 1914.8 NSA 127.0 SSA 9.0

EL1 1768,Z EL2 62.6 ALF 7.65

DIFFERENTIAL C(:NN(CTION8

TO( 1.Hi1 TRA-I.ITP1 TCS-I.0_I9 BAU .•377

RO£ .tTe4 RIIA .0R_7 RC3 -.441M FAU .O4994
FDE 1.4£15 IRA -.1008 FC3-1.0107 BOP 7443

ROE 1.9843 BRA 1.1788 BC3 1.1132 FSP -534

NID-C(XMS_ EXECUTION ACCURACY

8ST 2434.1 _ •34.8 $4;$ 147.9

WtT .T345 RRF ._004 RTF .9122

SGB 2515.5 P_5 .30R7 R13 .9231

SGI 247R,7 SG2 4L_.R THA 11.17

2057



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH DATE OCT 8 1970 FLIGHT TINE 110.00 ARRIVAL DATE JAN 26 1971

HELIOCENTRIC CO_IIC

RL 149.47 LAL .DO

RP 107.95 LAP 3.38

RC 106.624 GL 38.04

PLANETOCENTRIC CO_IC

C3 45.859 VHL 6.772

LNCH AZMTH L_H TINE

90.00 Z2 40 37

90.00 16 39 18

100.00 0 19 40

100.00 17 44 52

110.00 I 57 9

110.00 19 25 53

DIFFERENTIAL CORRECTIOIS

TDE 2.2900 TRA-I,1441

RDE .2916 RRA .1452

FOE 1.5832 FRA -.0128

BOE Z.3085 BRA 1.1533

DISTANCE 529.530

LOt. 14,30 VL 28.106 GAL -10.68 AZL 81.31 HCA 157.02 SNA

LOP 171.56 VP 38.468 GAP 4.51 kip 98.01TAL 228.99 TAP

GP -52.04 ZAL 134.06 ZAP 116.13 ET$ 317.05 ZAE 113.80 ETE

134,62 ECC .21465 INC 8.6898 Vl 29.810

26.01 RCA 105.72 APO 163.52 V2 35.ZOZ

218.46 ZAC 46.19 ETC 251.13 CLP-135.72

DLA

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

3131.08 -26.93 105.87 116.25 80,89 23 32 48

4354.52 5.01 180.62 105.54 62.09 17 51 53

2824.57 -28.88 83.64 118.59 81.92 1 6 45

4136.47 6.74 163.65 104,59 60.81 18 55 49

2519.39 -33.60 61.16 117.27 84.55 2 39 9

4014.21 10.99 151.80 102.02 57.43 19 32 47

NID-COURSE EXECUTION ACCURACY

TC3 -,9772 BAU .6442 SGT 2564.7 SGR 593.6 SG3 148.4

RC3 -.3867 FAU .04206 RRT .6799 RflF .8749 RTF .9149

FC3 -.7942 BSP 7546 S643 2632.5 R23 .SZOZ R13 .9238

BC3 1.0509 FSP -463 SG1 2597.1 SGZ 4L_,9 THA 9.20

20.76 RAL 231.47 RAD 6568.7 VEL 12.931 PTH 2.36 VHP 6.522 DPA -37.07 RAP 181.77 ECC 1.7547

PO CST TIN INJ 2 LAT INJ 2 LONG

2531.1 -27.91 97.34

3754.5 1.23 173.97

2224.4 -29.69 74.93

3536.3 2.80 157.08

1919.4 -34.18 51.94

3414.2 6.62 145,44

ORBIT DETERMINATION ACCURACY

ST 1962.7 SR 250.3 SS 755.1

CRT .9493 CRS -.9863 CST -.9878

LSA 2113.7 NSA 132.0 SSA 7.3

EL1 1977.1 ELE 78.2 ALF 6.91

LAUNCH DATE OCT 8 1970 FLIGHT TIME 112.00 ARRIVAL DATE JAN 28 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 107.69 LAP 3.36

RC 10R.904 64. 42.03

PLANETOCENTRIC CONIC

C3 50.649 VHL 7.132

LNCH AZMTH LNCH TIME

90.00 22 7 18

90.00 17 35 56

100.00 23 48 36

100.00 16 37 21

110.00 1 40 8

110.00 19 6 14

DISTANCE 335.546

LOt. 14.30 VL 28.038 GAL -10.45 AZL 80.03 HCA 160.23 SMA

LOP 174.81 VP 38.411 GAP 4.81 AZP 99.40 TAL 227.70 TAP

GP -55.78 ZAL 130.04 ZAP 115.26 ETS 311.75 ZAE 110.17 ETE

134.11 ECC .21353 INC 9.9721

27.93 RCA 105.47 APO 162.74

216.84 ZAC 42.51ETC 249.70

Vl 29.810

V2 33.193

CLP-139.39

DLA 24.07 RAL 234.39 RAD 6588.9 VI[L 13,124 PTH 2.40 VMP 7.162 DPA -59,59 RAP 176.47 ECC 1,8371

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

3317.60 -24.25 118.86 121.67 74.92 23 2 36 2717.6 -26.09 110.68

4219.96 .66 175.09 111.64 61.69 16 46 17 3619.9 -3.11 166.49

2990.98 -26.70 95.54 lZZ.37 76.03 24 38 27 2391,0 -28.36 87.13

4021.71 Z.69 157.30 110.4Z 60.23 19 44 22 3421.7 -1.09 150.78

2654.36 -32.45 71.46 123.06 78.61 Z 24 22 Z054.4 -33.68 62.44

3951.10 7.91 147.34 107.32 56.64 20 11 45 3331.1 3.47 141.07

ORBIT DETERMINATION ACCURACY

ST 2179.4 SR 219.8 ss 730.9

CRT .9151CRS -.9614 CST -.9899

LSA 2311.8 NSA 132.5 SSA 6.0

ELI 2198.6 EL2 89.2 ALF 5.27

DIFFERENTIAL CORRECTIONS

TOE 2.9979 TRA-I.108£ TC3 -.9110 BAU .6574

ROE .2921 RRA .2522 RC3 -.3237 FAU .03553

FDE 1.5101 FRA .0347 FC3 -.6048 BSP 8268

BDE 2.7006 BRA 1.1322 BC3 .9668 FSP -437

HID-COURSE EXECUTION ACCURACY

SGT 2702.2 SGR 547.1SG5 128.$

RRT .5787 RRF .6103 RTF .9223

S&B 2757.0 R25 .3210 R13 ,9288

SG1 2721.2 SG2 443.1 THA 6.87

LAUNCH DATE OCT 8 1970 FLIGHT TIME 114.00 ARRIVAL DATE JAN 30 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 107.71 LAP 3.32

RC 111.196 GL 46.57

PLAMETOCENTRIC CONIC

C3 59.343 VHL 7.703

LNCH AZMTH LNCH TIME

gO.DO 20 52 47

90.00 19 18 36

100.00 23 O 31

100.00 19 53 33

110.00 1 14 59

110.00 19 59 30

DIFFERENTIAL CORRECTIONS

TOE 3.2485 TRA-I.01Q8 TC3 -.7842 BAU .6496

ROE .1620 RRA .3583 RC3 -.2351 FAU .02807

FOE 1.4535 FRA .0913 FC3 -.4094 BSP 8652

BDE 3.2525 BRA 1.0779 BC3 .8187 FSP -372

DISTANCE 341.330

LOL 14.30 VL 27.971 GAL -10.21 AZL 78.27 HCA

LOP 178.03 VP 38.353 GAP 5.09 AZP 101.25 TAL

GP -60.23 ZAL 125.40 ZAP 113.60 ET$ 305.47 ZAE

163.42 SMA 133.59 ECC .21244 INCll.7250 Vl 29.910

226.37 TAP 29.79 RCA 105.21 APO 161.97 V2 35.1B4

105.96 ETE 214.41 ZAC 38.08 ETC 247.47 CLP-143.74

DLA 27.81 RAL 257.92 RAD 6569.1 VEL 13.442 PTH 2.46 VHP 8.071 DPA -62.06 RAP 168.78 ECC 1.9766

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ E LAT INJ 2 LONG

3653.56 -16.63 140,52 126.05 66.7$ 21 53 40 3053.6 -19.64 133.13

3959.87 °7.64 158.51 121.71 62.65 20 24 36 3559.9 -11.24 151.68

3241.80 -21.48 112.32 128.15 68.70 23 54 33 2641.8 -24.16 104.57

3845.89 -3.03 147.70 119.19 $0.25 20 57 40 5245.9 -6.97 141.13

2853.26 -29.29 84.43 131.27 71.54 2 2 12 2233.3 -$1.53 75.93

3828.19 4.02 141.91 114.81 55.03 21 3 18 3228.2 -.46 135.70

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2833.4 $GR 486.4 $63 108.3 ST 2429.9 SR 151.0 $3 754.1

RRT .3420 RRF .8252 RTF .9312 CRT .7312 CRS -.8116 CST -.9919

S_2874.9 R23 .3185 R13 .9343 LSA 2545.1 NSA 136.6 SSA 4.7

$G1 2838.4 SG2 456.2 THA 3.45 ELI 2432.5 ELI 102.9 ALF 2.61

LAUNCH DATE OCT 8 1970 FLIGHT TIME 1t6.00 ARRIVAL DATE FEB 1 1971

HELIOCENTRIC COHIC

RL 149.47 LAL .DO

RP 107.74 LAP 3.28

RC 113.462 GL 51.61

PLAN(TOCENTRIC CONIC

C3 74.777 VHL 8.647

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

74.69 18 25 26 4245.70 -11.89

103.34 22 22 54 3478.13 -11.67

74,99 19 E3 26 4_45.70 -11.89

105.34 22 22 54 3479.13 -11,87

110.00 0 30 47 _i)4.16 -L_.44

110.00 21 16 $9 3677.65 -1.75

DIFFERENTIAL coIntI[CTION$

TOE 4.0480 TRA -.8370 TC3 -.6003 SAU .6144

RDE -.1515 lIRA .5307 RC3 -.131G FAU .02058

FOE 1_4065 FRA .1401FC3 -.231£ Blip 8981

BDE 4.0508 BRA .9911BC3 .$145 FSP -305

DISTANCE 347.475

LOt. 14.30 VL 27.902 GAL -9.97 AZL 75.72 HCA 186.58 SNA

LOP 181.28 VP 36._)4 GAP 5.35 AZP 103.91 TAL 225.00 TAP

GP -65.47 ZAL 120.06 ZAP 111.04 ETS t97.26 Z/dE 100.94 ETE

133.08 ECC .21136 1NC14.2794 Vl 29.810

31.59 RCA 104.95 APO 161.21 V2 35.174

210.04 ZAC 32.71 ETC 243.64 CLP-149.86

DLA

INJ LONG INJ RT A$C INJ AZNTH INJ TIME

101.ffil 132.54 60.18 19 34 12

125.14 132.53 80.17 23 20 52

181.96 132.54 80,16 19 34 12

125.14 132.53 60.17 23 20 52

101.58 138.44 83.51 I 22 21

134.05 ILD8.|7 55.86 22 19 57

NID-COUR8E EXECUTION ACCURACY

SGT 1949,3 _ 483.1 $65 88.5

RRT -.2127 RRF .ORL_ RTF .9449

SGB L_88.8 R23 -.3054 R13 -.9432

$61 2951.2 $62 471.8 THA 177.95

31.90 RAL 242.30 RAO 83H.§ VEL 14.005 PTH 2.55 VHP 9.453 OPA -63.95 RAP 157.61 ECC 2.2306

PO CST TIN INJ 2 LAT INJ 2 LONG

3645.7 -15.77 175.19

2878.1 -15.75 118.36

3645.7 -15.77 173.19

2878.1 -15.75 118.36

2494.2 -25.81 94.05

3077.6 -6.20 127.81

ORBIT DETERMINATION ACCURACY

ST 2669.5 SR 159,8 SS 761.7

CRT -.6616 CRS .5990 C$T -,9942

LSA 2796.2 MSA 141.8 SSA 3.5

EL1 2691.7 EL2 116.8 ALF 177.68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE OCT e 1970 FLIGHT TIM( 118.00 ARRIVAL DATE FEB $ 1971

_ELIOCENTRIC CONIC DISTANCE 353.359

RL 149.47 LAL .DO LOt. 14.50 VL 27.833 GAL -9.70 AZL 71.M HCA

RP 107.77 LAP 3.E3 LOP 184.52 VP $8.t34 GAP S.9O kZP 108.08 TAL

RC 115.734 4L 58.99 GP -71.41ZAL 113.99 ZAP 107.54 ET8 284.35 ZAE

PLANETOCENTRIC CONIC

C3 104.454 VNb 10.317 DLA 35.99 RAL 247.96 RAD 6570.0 VI[L 15.092 PTN

LNCN AZNTH LNCH TINE L-I TIN( INJ LAT

6G.79 17 57 49 4471.44 -10.25

113.E1 23 33 41 3409.83 -10.23

44.79 17 $7 49 4471,44 -10.25

119.21 25 33 41 3409.93 -10.23

96.79 17 57 49 4471.44 -10.25

113.21 23 33 41 5408.83 -10.23

DIFFERENTIAL CORRECTIONS

TD( 5.1708 TRA -.455§ TC3 -._49 BAU .5210

RD(-1.1114 RRA .7519 RC$ -.0911 FAU .01912

FDE 1.$1¢i1_ FRA .1888 FC3 -.1047 Blip 9358

BOE S.2904 BRA .8775 BC3 .3941 FSP -246

1G9.71 SNA 132.57 ECC .21024 INC18.3599 Vl 29.910

223.52 TAP 33.29 RCA 104.7D APO 160.44 V2 35.114

94.71 [TE 200.77 ZAC 29.11 (TC ZSG.E5 CLP-191.OO

2.71 VHP 11.757 DPA -84.10 RAP 142.50 ECC 2.7517

INJ LONG 1NJ RT ASC INJ AZNTN INJ TEl4( PO CST TIN |NJ 2 LAT INJ 2 LONG

199.48 143.51 55.31 19 12 21 3R71.4 -14.72 192.10

118.71 143.55 55.30 24 30 30 2808.8 -14.71 112.53

198.48 143.56 55.31 19 12 21 3871.4 -14.72 192.10

118.71 143.55 55.50 24 30 30 2908.0 -14.71 112.33

198.48 149.Sl 55.31 19 12 21 3871.4 -14.72 192.10

118.71 143.55 55.30 24 30 30 2908.8 -14.71 112.55

NIDoCOURS( EXECUTION ACCURACY ORBIT DETERI41NATION ACCURACY

SGT L_984.984i_ 809.8 SG3 70.5 ST 2975.3 _ 640.1 99 788.4

RRT -.7843 W IF -.1079 RTF .9459 CRT -.9779 CRS .9972 CST -.9947

30t)2.9 R23 -.2749 R15 -.9568 LSA 3049.9 MSA 140.8 SSA 2.4

SG1 3055.6 _ 491,2 THA 167.66 EL1 2940.9 EL2 151.5 ALF 167.99

LAUNCH DATE OCT 8 1970 FLIGHT TIM( 120.00 ARRIVAL DATE FEB 5 1971

H(LI(XENTRIC CONIC DISTAN(E 559.132

RL 149.47 LAL .00 LOL 14.30 VL 27.764 GAL -9.41AZL 64.15 I'_A

RP 107.80 LAP 5.18 LOP 187.75 VP 38.174 GAP 5.81AZP 1|5.87 TAL

tic 118.005 ft. 81.25 GP -78.70 ZAL 107.21 ZAP 103.14 [TS 258.29 ZAIE

PLAN[TOCENTRIC CONIC

C5 189.580 VttL 13._2 DLA 3R.O0 RAL 255.55 RAD 6571.0 VI[L 17.518 PTH

LN(H AZNTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT

41.99 18 3 L_ 4M8.57 -9.M 210.05 157.29

118.01 0 32 I_l 3440.19 -9.93 118.55 157.28

41.R9 18 3 L_ 4648.57 -8.M 210.05 157.29

118.01 O 32 _ 5440.19 -9.63 119.55 157.29

81.94 18 5 29 4t49.57 -9.4_4 210.05 157.29

119.01 0 38 fl 3440.19 -6.63 118.55 157.28

DIFFERENTIAL CCII_[CTION$

TD( 8.09_qm TRA .4974

IH)(-4.R400 lIRA .7_M.

1.50SO FRA .EJOI

7.4233 MA .IK)15

172.75 St4A 132.06 [CC .20894 INCZS.SSD9 Vl 29.810

222.09 TAP 34.82 RCA 104.47 APO 159.85 V2 55.155

86.38 ETE 177.97 ZAC 17.90 ETC 221.07 CLP 171.07

MID-COURSE EXECUTION ACCURACY

TC3 -.1093 BAU .2948 SGT 2593.099R 18_K).4 SG5 58.3

RC3 .0009 FAU .00487 RRT -.9404RRF -.8984 RTF .9950

FC3 -.0218 B6P 9532 SCAI 3174.0 Rt3 -.2146 R13 -.9750

8C5 .1094 FliP -192 SGI 3131.9 SG2 515.2 THA 145.35

2.97 VHP 16.145 DPA -6Q.87 RAP 125.87 ECC 4.0538

INJ AZNTH INJ TIN( PO C$T TIN INJ 2 LAT INJ 2 LONG

51.48 19 20 58 4048.8 -11.58 204,0R

51.48 1L_ 48 2840.2 -11.58 112.59

51.49 19 20 56 4046.8 -11.58 204.09

51.48 1L_ 48 2840.2 -11.58 112.59

51.49 19 20 56 40L8.6 -11.58 L'04.09

51.48 1 29 48 2840.2 -11.58 112.59

ORBIT DET[RNINATION ACCURACY

ST 2583.9 8R 1788.0 $9 884.9

CRT -.9950 CRS .9408 CST -.R994

LSA 3244.8 NSA 157.5 $$A 1.5

EL1 3122.3 EL2 146.4 ALF 145.15

LAUNCN DATE OCT 8 1970 FLIGHT TIM( 122.00 ARRIVAL DATE FEB 7 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 107.84 LAP 3.09

RC 120.271 GL 60.54

PLAN[TO(ENTRIC CONIC

C5 458.904 VHL 21.4R2

LN(H AZNTH LNCH TIN(

_.79 ll 57 24

115.21 D 58 31

64.79 18 57 24

115.R1 0 58 31

64.79 18 57 24

115.21 0 58 31

DIFFERENTIAL CORRECTIONS

TO( 2.7447 TWA 1.7948

RD-IO.9701 RRA-1.12Oe

FOE 1.9424 FRA .4957

B0(11.$091 BRA 2.1110

DISTANCE 564.596

LOt. 14.30 VL 27.894 GAL -9.05 AZL 47.00 HCA 175.47 SNA 151.58 ECC .20898 INC42.9997 Vl 29.810

LOP 190.99 VP 38.115 GAP 5.95 AZP 132.91 TAL 220.42 TAP 55.89 RCA 104.55 APO 158.78 V2 55.141

GP -72.95 ZAL 100.38 ZAP 98.17 [T8 213.82 ZAE 73.15 ETE 156.50 ZAC 10.41 ETC 228.89 CLP 118.95

DLA 37.21 RAL 285.57 RAD 65?2.5 VEL 24.087 PTH

L-I TIN( INJ LAT

4717.34 -1.85

5591.70 -1.81

4717.34 -1.85

3591.70 -1.81

4717.34 -1.85

5591.70 -1.81

TC3 -.0064 BAU .7815

RC3 -.1272 FAU-.01112

FC3 .0210 BSP 9Q45

BC3 .1274 FSP -160

5.51 VHP 28.278 DPA -50.1t RAP 112.28 ECC 8.5524

INJ LONG INJ RT ASC |NJ AZNTN INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

212.12 173.17 52.83 20 18 2 4117.3 -8.84 206.15

127.27 173.18 52.83 1 58 25 2991.7 -6.65 121.29

212.12 175.17 52.85 20 16 2 4117.5 -8.84 LP08.15

127.27 173.16 52.85 1 58 23 2991.7 -8.83 121.28

212.12 173.17 52.85 20 16 2 4117.3 -8.84 204.15

127.27 173.16 52.83 1 58 23 2991.7 -8.85 121.28

MID-COURSE EXECUTION ACCURACY ORBIT DETEI_INATION ACCURACY

SGT 950.2 $GR 3007.9 SG3 47.8 ST 758.0 SR 2938.3 $S 1164.9

RRT -.8277 RRF -.9857 RTF .9122 CRT -.9794 CRS .9B9d CST -.9694

SG8 5154.4 R23 -.1905 R13 -.9905 LSA 3251.8 14SA 158.0 98A 1.8

SG1 3112.1 392 515.3 THA 105.08 EL1 5029.5 EL2 147.9 ALF 104.19

LAUNCH DATE OCT 8 1970 FLIGHT TIN( 124.00 ARRIVAL DATE FEB 9 1971

H(L IOCENTllt I C CONIC

RL 149.47 LAL .00

RP 107.87 LAP 3.00

R( 1_.591 tel 43.04

PLANETOCLrNTR I C CONIC

C31800.1_1.4 VIHIL 40.003

LNCH AZNTH LN(H TIN(

DO.DO I 52 25

IO.OO 19 24 9

100.00 3 _1 17

100.00 2O 32 58

110.OO 5 1 L5

110.00 21 14 18

LOt. 14.50 VL 27.825 GAL

LOP 194.21 VP 38.051 GAP

GP -48.73 ZAL 95.10 ZAP

DISTANCE 399.813

-8.43 AZL 1.67 HCA

5.89 AZP 178.33 TAL

94.04 ETS 188.75 ZAE

177.00 SNA 131.06 ECC .Z0204 INC98.3298

218.10 TAP 35.09 RCA 104.58 APO 157.54

47.32 ETE 117.22 ZAC 29.27 ETC 285.88

DLA 19.7Q RAL 275.68 RAD 6573.2 VI[L 41.491 PTH 3.57 VHP 50.293 DPA -24.73 RAP 107.42

L-1 TIN( ;NJ LAT |NJ L(SNG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

3594.27 -18.85 135.24 1_4.54 68.47 2 51 53 29_8.3 -21.81

4871.45 _O.OG 211.57 179.99 69.52 20 45 _5 4278.5 17.05

3L_S.IK) -_10.94 113.84 195.40 68.11 4 ZO 42 _d_S.G -25.87

4954.35 L_.05 194.42 175.16 69.29 21 50 33 4054.3 19.05

L_IN;7.91 -29.04 93.55 197.72 67.03 5 50 54 2387.9 -28.92

4524.81 _7.28 182.39 178.95 88,52 22 29 45 3924.9 _4.09

DI_NTIAL C_tI_CTIGN9

11_(-4.12_F TItA 1.8_19 TC3 -.0734 BAU 4.0782

111_-1£.9971 RRA-5.TL_3 tiC3 -.1758 FAU-.OG793

FDE £.117_ F'RA 1.4150 FC3 .0398 B_P 7724

B0(13.8£71 BRA 5.9518 BC3 .lt05 FSP -143

NID-COURS_ EXECUTION ACCURACY

SGT 94_.99CA_ 24_.7 SG3 45.6

I_T .7_H)8RI_ -._0 RTF -.7528

_837.0 R23 -.1182 R15 -.995D

SG1 2588.8 SG2 512.1 THA 73.95

Vl 29.810

V2 55.130

CLP H.14

ECC27.3560

INJ 2 LONE

127.85

L_4.15

109.15

194.92

85.55

174.45

ORBIT D(T(RNINATION ACCUIRACY

ST 595.9 SR 1878.9 S$ 1884.0

CRT .9853 CRS .9494 CST .9574

LSA 2587.5 NSA 182.5 89A 1.4

EL1 1965.5 ELI 140.8 ALF 72.88

2059



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE O¢T 8 $970 FLIGHT TIM[ 128.00 ARRIVAL DATE FEB 11 1971

H(LIOC2NTRIC CONIC

RL 14R.47 LAL .00 LOb 14.30 VL t7.S|S GAL

RP 10T.91 LAP t.91 LOP 197.44 VP 37.990 GAP

RC 124.789 GL -GO,|7 GP 70.44 ZAL 100.31 ZAP

PLAN[TOCENTRIC CON|C

C3 454.711 VHL t1.$|4

LNCH AZNTN LI_H TIN[

7.94 t 3S 24

17R.Oi 14 S 18

7.94 t 35 24

172.01 14 S 11

T.94 2 3S ?.4

17t,DS 14 S 19

DIFFERENTIAL CCItRECTION$

TDE -.2279 IRA .L_I1 TCS -.0247 BAU

RD-11.3473 I_A -.4905 RC3

F'D2-E.R020 FRA -.OSDO FC3

801111.341)4 INIA .5E09 BC3

DISTAI_E 378.$SS

-9.0| AZL 19£.88 t_A 184.29 _A

7.12 AZP 47.Z0 TAL tlR.S9 TAP

99.21 ETS 158.84 ZAE 78.74 (TE

130.59 ECC .21212 INC42.8753 Vl 29.910

42.99 RCA 102.87 APO 158.29 V2 35.118

2_1.94 ZAC 149.87 [TC 259.05 CLP 118.59

OLA -83.01RAL 240.85 RAO 9572.3 VEL 24.000 PTH 3.$1 VHP 28.081DPA 75.02 RAP 224.03 ECC 8.4855

L-| TIN( INJ LAT |NJ LONG INJ RT AIC INJ AZNTH INJ TIN( (DO C$T TIN 1NJ 2 LAT INJ Z LONG

241R.$8 S.OS S5.L_ 150.47 173.00 3 1S $8 1812.4 10.R9 84.95

• 97.01 3.05 EBO.SS 190.49 173.00 14 13 2S T.O 10.99 279.79

2412.$8 3.05 SS.H 150.47 173.00 3 15 $9 1812.4 10.99 84.65

a07.01 3.05 RRO,SS 150.49 173.00 14 15 23 7.0 10.99 279.7e

E412.SR 3.05 93.1_ 130.47 173.00 3 13 56 1812.4 10.99 84.95

• 97.01 3.09 280.33 150.49 173.00 14 13 25 7.0 10.99 279.76

NID-COI_IIE EXECUT|GN ACCURACY ORBIT DETERMINATION ACCORACV

.84E7 SGT 4GODS SGR 3E90.8 863 52.7 ST 146.6 SR 3083.5 SS 1437.6

.1371FAU-.O0908 RRT -.1_93 RRF .9915 RTF -.1049 CRT .$204 CRS -.9999 CST -.3592

.0173 BSP 10423 Sr_ 3319.0 It2S -.1302 R19 .9909 LSA 3385.9 NSA 147.2 SSA 1.3

.1993 FSP -170 SG1 3292.9 892 448.0 THA R1.RS EL1 3063,R EL2 158.9 ALF 89.12

LAUNCH DATE OCT 8 1970 FLIGHT TIN( 128.00 ARRIVAL DATE FEB 13 1971

N(LIOC2NTRIC C_41C

RL 14R.47 LAL .00
RP 107.95 LAP 2.91

RC 1£7.054 94. -eO.M

PLAN[TOCENTRIC CGNIC

CS 15R.SRS V_L 12.593

LNCH AZMTH LNCH TIN[

12.70 0 3 20

197.30 11 12 44

12.70 0 3 20

197.30 11 12 44

12.70 O 3 ZO

117.30 11 18 44

DIFFERENTIAL C_RIECTION8

TDE-3.4979 TRA*I.lZOS TCS -.1472 8AU .3171

RDE -.R310 RRA -.728R RC3 -.0297 FAU .01019

F_[ -.94SR FlU -.£4M FC3 -.OSS4 BSP 11062

3.SLS3 98A 1.3549 8C3 .149S FSP -ZOS

DISTANCE 584.2_

LOb 14.30 VL 27.489 GAL -8.82 AZL 113.87 HCA 193.95 _4A

LOP 200.68 VP 37.928 GAP 7.20 AZP 84.29 TAL 219.84 TAP
GP 73.95 ZAL 106.71 ZAP 103.32 ETS 100.00 ZAI_ 92.99 ETE

130.08 [CC .21021 INC23.8997 Vl 29.810
43.79 RCA 1D2.73 APO 157.42 V2 35.105

177.75 ZAC 160.25 ETC 223.73 CLP 195.45

DLA -78.84 RAL 200.41 RAD 65?0.7 V(L 13.731 PTH

L-I TIN( INJ LAT

t2TO.2S 12.14

STSS.E_ 12.15

_TO.2S 12.14

5799.92 12.15

2270.23 12.14

3783.82 12.13

2.90 VHP 18.932 DPA 91.32 RAP 242.R3 ECC 3.6099

INJ LONG INJ RT _ INJ AZNTH lNJ TIN( PO CST TIN INJ 2 LAT INJ 2 LC_G

81.44 107,97 168,38 0 41 10 1870.2 19.98 80.17

259.04 107.69 199.58 12 48 49 3193.S 19.98 257.78

81.44 107.97 168.58 0 41 10 1870.2 19.98 80.17

259.04 107,99 168.58 12 48 49 5195.8 19.98 237.78

81.44 107,97 118.58 0 41 10 1970,2 19.98 80.17

259.04 107.9811 168.52 12 48 49 5163.9 19.98 E57.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACV

SGT 5029.7 _ 1755.8 IW,3 $3.3 ST 1776.9 M 630.1 SS 979.0

RRT .9443 R_F .9025 RTF .9930 CRT .9690 CR8 -.8511CST -.9970

3562.4 R£S -.1955 R19 .9014 LSA 1985.4 14SA E89.3 SSA 1.5

SG1 5328.0 $62 307.8 THA 29.80 ELS 1867.4 ELI 278.1 ALF 18.12

LAUNCH DATE OCT S 1970 FLIGHT TIN( 130.00 ARRIVAL DATE FEB 15 1971

HELIOCENTRIC CONIC DISTANCE 38R.902

RL 149.47 LAL .DO LOL 14.30 VL 27.417 GAL -8.28 AZL 105.72 HCA 189.R5 SNA 129.S0 ECC .20928 INC15.7R21 Vl 29.810

RP 107.9R LAP 2.70 LOP fOR.SO VP 37.897 GAP 7.37 AZP 74.43 TAb ElS.R2 TAP 45.17 RCA 102.47 APO 159.72 V2 35.093

RC 119.87R GL -55.58 GP $7.62 ZAL 112.4R ZAP 112.12 ITS 73.64 ZA[ 101,94 IT[ 153,59 ZAC 140.79 [TC 227.13 CLP-171.43
PLAN[TOC2NTRIC CON|C

C3 90.119 VHL R.951 DLA -72.56 RAL 204.99 RAD SSID,I V(L 14.194 PTH 2.59 VHP 12.300 DPA 50.90 RAP 244.R4 [CC 2.3184

LNCH AZNTN LNCN TIN[ L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

19.91 O 3t 4 2117.94 20.79 74.01 108.12 191.30 I 11 24 1517.9 28.35 71.5l

160.09 11 1R _9 5937.79 20.80 258.79 108.15 191.50 12 30 27 SOST.8 28.35 259.30

19.91 O 3R 4 2117.94 L_D.79 74.01 106.12 161.30 1 11 24 1517.R 28.$5 71.51

1_0.09 11 16 _9 5637.79 20.80 299.79 108.13 181.$0 12 50 27 5037.8 28.35 25_.30

19.R1 O 36 4 2117.94 20.79 74,01 108.12 191.30 1 11 24 1517.9 29.35 71.52

190.09 11 1R _9 3637,79 20.80 238.79 106.15 161.30 12 30 27 S037.R 28.35 259.30

DIFFERENTIAL CORRECTIONS HID-COURRi[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-t.3340 TRA-1.4471 TC3 -.5901 BAU .6532 S_T 3MS.7 _ 525.0 993 79.8 ST 1988.8 8R 351.3 98 $17.2

RDE .5153 RRA -.1988 tiC3 .0391 FAU .01973 RRT .SSS9 _ .0008 RTF .99S4 CRT -.&445 CR9 .779R CST -.DRlZ
FOE -.9736 FRA -.2941 FCS -.2134 BSP 11425 SGB 3984.3 R_ -.2540 R13 .9_37 LSA 1981.5 NSA ERR.9 89A 2.3

BO( !.5859 98A 1.4594 8C3 .5912 FSP -233 SG1 3651.0 _ 494.0 THA E.62 EL1 1882.5 EL2 284.8 ALF 172.R5

LAUNCN DATE OCT e 1970 FLIGHT TIN( 192.00 ARRIVAL DATE FEB 17 1971

HELIOCENTRIC C_NIC

RL 149.47 LAL .OQ

RP 108.03 LAP £.58

RC 131.313 GL -49.30
PLAN_TO¢ENTRIC CONIC

C3 S0.323 _ 7.109

LNCH AZNTH LNCH TIME
29.76 1 19 47

133.24 11 _D 34

£R.71 1 19 47

135.24 11 30 34

tl.79 I 19 47

155.24 11 30 _4

DIFFERENTIAL C._mI_CTIGN8

TD[-2.01H_ TRA-I.,I_iO TC3-1.1239 BAU .7895

• S_O_ I_A -.0_4 RC3 .1569 FAU .02885

FD( -.8482 FRA -.L_44 FC3 -.4_01 BSP 11733

IKNE !.1763 98A 1.4445 BC3 1.1547 FSP -322

DISTANCE _H)5.974
LOt. 14.50 VL 27.349 GAL -7.97 AZL 101.48 HCA 193.05 8NA

LOP 207.10 VP 37.805 GAP 7.37 AZP 78.81TAL 213.63 TAP

GP 60.35 ZAL 117.59 ZAP 118.57 ET$ 95,48 ZA[ 107,87 ETE

129,12 ECC .20873 INCll.4767 Vl L_).810

49.68 RCA 102.17 APO 159.07 V2 35.080

148.30 ZAC 138._K) ETC 238.$1 CLP-133.83

OLA -GG.M RAL 212.25 RAD 6SM.6 VEL 15.110 PTH E.39 VHP 9.693 DPA 42.13 RAP 243.28 ECC 1.8315

L-I TIN( INJ LAT INJ L_NG INJ RT A$C INJ AZNTH INJ T|N( /DO CST TIM INJ 2 bAT INJ R LONG
1988.12 2S.7R 85.11 109.63 153.$4 I 52 55 1388.1 35.88 R1.£9

5545.94 26.79 237.15 109.65 153.93 15 5 0 4946.0 53.89 233.30

l_MMI.12 28.78 45.11 109.63 1SS.M 1SE S5 1388.1 $3.88 81.£9

3943.R4 28.79 257.15 109.65 155.85 13 3 O 4949.0 $3.89 £53.30
11188.12 28.78 63.11 109.63 153,M I 52 55 1388.1 33.66 81.2S

3545._NS 2S.79 257.13 109.6S 153.93 IS 3 O 4946.0 3S.R9 233.30

NID-COURR_ EXECUTION ACCURACY ORBIT DETLrRNINATIOH_CCURACY

SGT 3745,7 8_R _31.1 8GS 97.8 ST 190i.i M 479.8 93 924.4

RRT -.4744 RRF -._27 RTF ,9451 CRT -.6943 CR8 .RSS4 CST -.9743

SG6 3769.£ R_S .3047 R19 -.9437 LSA L_04S.S I_A 2S2.7 SSA 3.1

SG1 3734.$ 89£ 4_4,4 THA 179.09 EL1 1991.S EL2 234.3 ALF 167.6I
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAU_CM DATE OCT e 1970 FLIGHT TIN( 134.00 ARRIVAL DATE FED 19 1971

N(L IOCENTRI C CONIC

RL 149.47 LAL .00

RP 108.07 LAP Z.45

RC 133.740 GL -43.27

PLAM[T_ENTR IC CONIC

C$ 341.475 VHL D.0.39

LNCH AZMTH LNCN TIN(

33.10 1 59 40

14Q.90 11 4 ° 41

35.10 I 59 40

146.90 11 40 41

33.10 1 51) 40

141.1ND 11 40 41

O IFFEREMT I AL CORR[CTIONS

T0(-1.7841 111A-1._19 TC3-1.88S3 2JkU .8313

RDE .5114 lIRA -.004S RC$ .£_$7 FAU .03200

FOE -.8801 FRA -.Lq_9 FC3 -.7S95 BmP 11752

1.8573 llA 1.3818 K3 1.711547 F_P -_iO

DISTANCE 401.478

LOL 14.30 VL 27.280 GAL -7.11 AZL U.ll NCA 11t.19 INk 121.tl [(( .ZOD3! IN( 1.1047 Vl tO.liD

LOP 21D.$2 VP 37.744 GAP 7.77 AZP 11.14 TAL 212.04 TAP 48.23 RCA 101.84 APO 155.47 V2 $9.017

GP 53.75 ZAL 121.14 ZAP 124.03 (TI 11.72 ZAi[ 112.$7 ETE 147.DI ZAC lSl.il ETC 2iS.DO CLP-141.11

DLA -41.26 RkL 211.49 RAO ||1t.4 V[L 1|.5M PTH 2.22 VHP D.703 DPA 34.79 RAP 245.54 ECC 1.6003

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINC PO CST T|N INJ 2 LAT INJ 2 LONG

lld_.08 30.17 5S._ 109.90 146.21 2 31 2 1282.1 51.70 50.70

S4_l.O7 30.18 2§5.12 109.91 141.21 13 12 9 4884.1 38.71 2SO.O0

1111.01 30.17 SS.I_ 109.90 141.21 2 31 2 1282.1 34.70 50.70

1484.D7 30.18 255.12 109.91 141.21 13 12 9 4888.1 34.71 280.00

II_N2.00 30.17 SS.M 109.90 141.21 2 31 2 121_.1 38.70 SO.TO

$488.07 30.18 2S5.12 109.91 141.21 13 12 9 4188.1 34.71 2SO.O0

NIO-COUiRDI[ E_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3100.$ MR 579.8 843 113.2 ST 1880.8 IN 490.0 88 597.3

RRT -.iS1? _ -.0703 RTF .9237 CRT -.O81N) CIIS .9794 CIT -.9182

S_B 3_44.9 m .$431 R13 -.9277 L3A 2018.4 MDA 244.1 $SA 4.4
SG1 _ID.S SGI 437.| THA 174.25 EL1 1932.3 ELI L_9.D ALF 164.87

LAUNCH DATE OCT D 1970 FLIGHT TIN[ 1_S.00 ARRIVAL DATE FEB 21 1971

N(LIOC[NTRIC CCNIC

RL 149.47 LAL .00

RP 104.11 LAP 2.31

RC 139.157 GL -37.80

PLAM[TCC_MTR|C CONIC

C$ 28.71D _ S.319

LNCH AZNTH LNCH TINE

31.14 2 35 42

141.14 11 47 4

31.14 E 35 41
141.14 11 47 4

38.84 2 3S 41

141.18 11 47 4

DIFFE]_NTIAL C_UECTION8
TD(-I.S144 111A-1._ TC3-2.2744 BAU .8tZl

RD[ .4417 II_A ._ 1_3 .3381 FAU .O_HI3_

-.TSIM PRA -._.40 FC_.I.0_JI BSP 11234
DOE 1.413_ INA 1._ K3 2.1tINI F_P -41D

DISTANC(407._90

L(_ 14.31) VIL 27.213 GAL -7.33 AZL ||.99 NCA 199.36 S44A 1_8.20 [CC .2101_2 INC 8.9893 Vl £9.810
LOP 213.95 VP 37.883 GAP 7.98 AZP 83.40 TAL 210.44 TAP 49.79 RCA 101.50 APO 154.88 V2 35.054

GP 47.N ZAL 123.81 ZAP l_lJ.OS (T$ 59.39 ZA[ 116.15 [11[ 149.04 ZAC 147.20 ETC 250.29 CLP-1DO.22

DLA -5_.48 RAL 1_3.21 RAID 6188.£ VEL 1_.251 PTH

L-I TIN[ INJ LAT

1793.44 31.70

541_.11 31.71

1793._8 $1.70

141_.11 31.71
1793._4 31.70

1414.11 31.71

2.20 VHP 7._1 DPA 28.50 RAP P_lD.Ol [CC 1.4728

INJ LONG INJ RT AIC INJ AZI4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2

4_.D_ 109.11 139.54 5 S 35 1193.7 37.|2 40.78

255.42 109.U 139.55 15 18 1 485|.1 37.D5 £47.28

48.9_ 109.14 139.54 3 S 58 1193.7 37.82 40.71

233.4_ 109._ 139.$3 13 18 1 488_.1 37.13 247.18

48.R! 109.111 139.$4 5 5 35 1193.7 37.82 40.78
253.42 101.|1 139.53 13 18 1 4858.1 37.83 247.28

NID-_ E)_CUTICN ACCURACY ORBIT DETERNINATION ACCURACY
SGT 3911.28_41 3lPJ.4 843 1£8.9 ST 1833.5 M 472.4 8S 585.2

RNT -._33RRF -.91_4 RTF .9126 CRT -.9089CRD .9178 CST -.98£S

3t91.2111_ .3815 R|3 -.9188 LSA 1181.2 NIA 233.8 SDA S.8

_1 _31.1 84_ 408.8 THA 173.65 ELI 1D83.4 [L_ 191.8 ALF !18.18

LAUNCH DATE OCT I 1970 FLIGHT TINE 138.00 ARRIVAL DATE FEB _$ 1171

N(LIOCENTRIC CONIC

RL 149.47 LAL .00

RP 108.15 LAP 1.17

RC lDl.lii GL -32.14

PLAN[TOC[NTRIC CONIC

C$ 25.843 VHL 4.895

LNCH AZNTH LNCH TIN[

43.99 5 8 7

156.01 11 SO 5_

48.81 3 9 7

1_S.01 11 50 SG

43.99 $ 9 7

138.01 11 $0 S_

DIFFERENTIAL CQRII_CTIONI

TD(-1.3615 111A-1.25S8 TC3-2.1MID| BAU .8191
RD[ .3785 RRA -.001S RC3 .3918 FAt/ .0_)_4

F_E -.8777 FRA -.1_ FC3-1.4187 BDP 12387

IK_ 1.4131 MA 1.8558 BC3 2.8714 FSP -459

DISTANCE 413.103

LOL 14.30 VL 17.145 GAL -7.00 AZL 15.17 NCA 202.53 3NA 127.75 ECC .20820 IN(: S.8477 Vl 18.810

LOP 21D.74 VP 37.821 GAP 8.19 AZP M.7| TAL 2Dl.|2 TAP 51.34 2CA 101.15 APO 1S4.$4 V2 $S.04t

GP 43.04 ZAL 125.0§ ZAP 153.43 [TS 57.67 ZA[ 118.00 (TE lS0.D2 ZAC 14_.D4 [TC 2S3.15 CLP-1DO.14

DLA -St.3O RkL 28.48 RkO i|ll.O _L |t.OS| PTH 2.15 VHP 7.451 DPA 23.09RAP £4|.74 ECC 1.3940

L-I TIME INJ LAT |NJ L_NG INJ RT ADC ZNJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

1718.94 32.01 3D.73 101.S3 133.82 3 37 44 1114.2 37.39 31.89

$441.ll 32.D7 25_.37 109.54 133.82 13 21 39 484_.2 57.40 243.52

171D.14 32.08 38.73 10tl.53 133.D_ 3 37 44 1514.9 37.39 31.88

$442.81 3t.OT 252.37 109.54 133.|2 13 21 39 41_2.D 37.40 _45.52

171|.14 32.M 38.73 101.S3 133.82 3 37 44 1116.9 37.39 31 .IS

5442.81 32.07 212.37 109.14 133.82 13 21 39 4842.8 37.40 241.12

NID-C.,_A_SI[ EXECUTION ACCURACY ORBIT D(T[RNINATION ACCURACY

8GT 4009.2 S_ 385.8 |G3 141.0 3T 1751.8 M 443.3 IS 515.4

RRT -.TS20Ri_" -.!1_33 RTF .1038 CRT -.9101 CR$ .tied CIT -.8948

$GB 4031.8112_3 .3104 R13 -.9074 LSA 1DDS.| MDA 29.2 88A 7.5

SG$ 4033.1 VI_ _J3.9 THA 173.|7 EL1 17_D.2 EL2 178.8 ALF 114.90

LAUNCH DATE OCT I 18?0 FLIGHT TIN[ 140.00 ARRIVAL DATE FEB 23 1971

N(L IOCENTRIC CONIC
RL 148.47 LAL .00

RP 101.18 LAP 2.0£
NC 140.384 GL -18.88

Pt.AN[TOC[NTR I C CONIC

C$ ZID. 744 V18L 4.337

I.J4CH AZNTH L.NCH TINE

48.M 3 4O SS

131.34 11 S3 8

48.M 3 40 35

151.34 11 S3 8
41.14 3 40 SS

131.38 11 93 8

O IFF[II[NT I AL COmECTIGNI

TD(-1.12t7 TllA-S.17111 TC3-3._110 llAU .IdDR

RD( .3504 MIA -.00_) RC3 .41_S1 FAU .0410_

FD( -.9818 FRA -.10_1 FC5-1.710S Blip I_L_

BO( 1.244_ BRA 1.17D3 BC3 3.4188 FSP -491

DISTANCE418.912

LOL 14.30 VL 27.079 GAL -6.67 AZL _4._ NCA _05.71 INA 127.30 ECC ._0831 INC 4.6587

LOP 218.94 VP 37.5_ GAP 8.40 AZP 85.80 TAL _07.20 TAP 52.91 RCA 100.79 APO 153.82

GP 31.83 ZA_ 123.48 ZAP 137.24 (T3 S1._9 ZNE 120.98 ETE 152.76 ZAC 139.25 ETC 235.17

Vl _R.IIO

V2 35.028

CbP-l_O.4l

OLA -lI.M RkL _2.75 RAO iSiT.i V[L 11.92 PTH 2.12 VHP 7.148 DPA 18.44 RAP _47.71ECC 1.3417

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIN[ PO CST T|M INJ 2 LAT INJ 2 LONG
ilIT.T_ 31.73 31.11 iCl.7l lit.03 4 8 23 1047.7 34.54 1_.87

$441.t7 31.74 lSl.Ci 10|.77 liI.CI 13 23 St 4_3.0 _t.S4 l.?i

1147._ 31.73 31.18 ICl.7i 1_.03 4 8 23 IC_7.7 _.S4 23.17

1448.17 31.74 2S2.04 IN.T# lil.Ci 13 23 $1 4_3.0 H.I4 t.7t

117.7_ 31.73 31.11 iCI.78 129.03 4 t 23 1_7.7 H.S4 L_.87

S_.I7 31.74 2#2.C_ 1CI.71 Ill.C! 13 23 Sl 4143.0 1.54 244.72

NID/EXECUTION ACCURACY C_BIT D£TERNZNATION ACCURACY

8GT 4105.9 8DR 511.8 SG3 130.3 ST 1684.3 SR 418.t iS 482.2

RRT -.78SIR_ -.9197 RTF .8969 CRT -.9080 CRS .9948 CST -.8443
SGB 4145.1R_3 .3541 RI3 -.9002 LSA 1753.7 NSA 218.3 SSA 8.8

SG1 41_9.1SG_ _44.1THA 173.90 EL1 1DD7.3 EL2 168.9 ALF 187.00

_081



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 8 1970 FLIGHT TIN( 142.00 ARRIVAL DATE FEB E7 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .DO

9P 101.15 LAP 1.8|

RC 142.552 GL -24.83

PLAN[TOCENTRIC CONIC

CS 18.51S VHL 4.303

LN(H AZMTH LNCH TIME

5E.87 4 11 53

117.15 11 54 11

52.97 4 11 53

127.13 11 54 11

52.97 4 11 53

127.13 11 54 11

DISTANCE 424.714

LOt. 14.50 VL 27.015 GAL -6.52 AZL 93.96 HCA 209.90 SNA 126.87 ECC .ZOSSS |NC 3.R593 Vl E9.81O

LOP E23.14 VP 37.502 GAP 8.61 AZP 96.62 TAL 205.36 TAP 54.46 RCA 100.41 APO 153.33 VZ 35.014

GP 35.24 ZAL 125.16 ZAP 140.56 ST5 53.14 ZAE 122.55 ETE 154.67 ZAC 156.08 ETC 236.70 CLP-161.OZ

DLA -45.42 RAL 238.76 RAD 6567.7 VEL 11.628 PTH 2.09 VHP 6.959 DPA 14.43 RAP 248.88 ECC 1.3047

L-I TIN( INJ LAT ZNJ LONG |N3 fiT A$C |NJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT |NJ Z LONG

1582.96 31.01 24.45 110.42 125.02 4 38 14 983.0 35.35 16.84

5453.37 31.02 252.40 110.43 125.01 13 25 4 4855.4 35.36 244.78

1582.99 31.01 24.45 110.42 125.02 4 58 16 983.0 35.35 16.84

5453.37 31.02 232.40 110.45 125.01 13 25 4 4853.4 55.56 244.78

159E.99 31.01 24.43 110.42 125.02 4 38 16 983.0 55.33 16.64

5453.57 31.02 292.40 110.43 125.01 15 23 4 4853.4 55.36 244.78

ORBIT OETERRINATION ACCURACY

ST 1545.6 $R 593.4 81 406.1

CRT -.9042 CRS .9970 CST -.9298

LSA 1631.9 NSA 212.8 SSA 12.1

ELI 1586.4 EL2 163.7 ALF 199.90

DIFFERENTIAL CORRECTIONS

TD(-1.0591) TRA-I.01N_8 TC3-3.9112 BAU .9744

RO_ .2952 RflA -.0174 RC3 .4433 FAU .04186

FOE -.3055 FRA -.0443 FC3-1.9574 BSP 13213

BO[ 1.1002 BRA 1.09_ BC3 3.9392 FSP -511

MID-COURSE EXECUTION ACCURACY

SGT 4197.5 SCdt 548.9 S_,3 154.9

RRT -.TGSl RRF -.9076 RTF .8913

SGB 4233.3 923 .3405 R13 -.8942

SG1 4218.9 SGR 349.4 THA 174.22

LAUNCH DATE OCT 6 1970 FLIGttT TIN( 144.00 ARRIVAL DATE MAR 1 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 108.27 LAP 1.70

RC 144.730 _L -21.42

PLAN(TOCENTRIC CONIC

CS 19.953 VHt. 4.105

LNCH AZNTH LN_H TIME

36.79 4 42 42

125.21 11 54 12

59.79 4 42 42

125.21 11 54 12

59.79 4 42 42

123.21 11 54 12

DISTANCE 430.506

LOL 14.30 VL 29.948 GAL -S.98 AZL 93.21 HCA 212.08 SNA

LOP 229.34 VP 37.443 GAP 8.81 AZP 67.28 TAL 203.91 TAP

GP 52.18 ZAL 124.20 ZAP 143.47 (TS 54.20 ZA[ 123.76 ETE

126.44 ECC

55.99 RCA

15,S.47 ZAC

• 20895 INC 5.2067 Vl 29.816

100.02 AlSO 132.86 V2 33.001

155.56 ETC 237.93 CLP-lSl.70

DLA -42.56 RAL 240.62 RAD 1567.7 VEL 11.737 PTH Z.OS VHP S.B4S DPA 10.93 RAP 250.23 ECC 1.2774

L-| TIRE INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIN( PO CST TIM INJ 2 LAT |NJ Z LONG

1520.34 30.06 18.08 111.51 121.66 3 8 5 920.5 34.02 10.28

5472.35 30.09 233.40 111.32 121.65 13 23 24 4672.4 34.03 243.80

15_0.34 30.08 16.08 111.31 121.66 3 6 3 920.5 34.02 10.26

5472.35 30.09 253.40 111.32 121.65 15 25 24 4872.4 34.05 245.90

1520,34 30.08 16.08 111.31 121.66 5 8 3 920.3 34.02 10.28

5472.35 30.09 253.40 111.52 121.65 13 25 24 4872.4 54.03 245.60

ORBIT DETERMINATION ACCURACY

ST 1432.5 89 381.8 SS $61.0

CRT -.9031 CRS .998D CST -.9144

LSA 1330.5 MSA 207.9 SSA 13.0

ELI 1493.1 ELI 159.5 ALP 166.49

DIFFF..R[NTIAL C._H_CTI(_I8

TI_ -.9517 TRA-I.01S4 TC3-4.4383 BALI 1.0033

RDI[ .2739 RRA -.0217 RC3 .4622 FAU .04263

FD[ -.4339 FRA .OOeO FC3-2.1696 BSP 13665

aOE .91)02 BRA 1.0135 BC3 4.4623 FSP -531

MID-COURSE EXECUTION ACCURACY

SGT 4329.8 SM 539.6 $63 164.0

RRT -.7749 RRF -.6932 RTF .8920

S_ 4363.3 R23 .3128 913 -.8944

SG1 4350.0 SG2 339.5 THA 174.45

LAUN(H DATE OCT 8 1970 PLIGHT TIME 146.00 ARRIVAL DATE MAR 3 1R71

HELIOCENTRIC CONIC

RL 149.47 LAL .DO

RP 109.31 LAP 1.54

NC 141.899 GL -19.54

PLAN[TOCENTRIC CONIC

C3 15.596 VHL 3.945

LN(H AZNTH LN(H TIME

90.30 5 13 57

119.50 11 53 12

90.50 S 15 37

119.30 11 55 12

90.S0 3 13 57

119.50 11 53 12

DISTANCE 436.291

LOt,. 14.50 VL 24.863 GAL -5.62 AZL 92.64 HCA 215.27 SNA 126.03 ECC .20944 INC 2.$609 Vl 29.410

LOP E29.54 VP 37.564 GAP 9.02 AZP 87.63 TAL E02.24 TAP 57.31 RCA 99.53 APO 152.42 V2 34.988

GP 29.55 ZAL 122.71 ZAP 144.03 ETS 55.43 ZAE 124.70 ETE 158.11 ZAC 131.04 ETC 258.96 CLP-162.43

DLA -$9.99 RAL 244.42 RAD 6567.6 VEL 11.703 PTH 2.06 VHP 6.784 DPA 7.92 RAP 251.74 ECC 1.2365

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

1457.88 29.02 11.97 112.98 118.81 3 38 15 857.9 32.62 4.07

3499.13 29.04 255.01 112.99 118.80 13 24 52 4899.2 32.63 247.10

1457.88 29.02 11.97 112.98 118.11 5 38 15 857.9 32.62 4.07

5499.15 _.04 253.01 112.99 118.80 13 24 32 4899,2 32.93 247.10

1457.88 29.02 11.97 112.96 118.81 3 58 15 857.9 52.62 4.07

5499.15 29.04 255.01 112.99 118.80 13 24 32 4899.2 52.65 247.10

ORSIT DETERMINATION ACCURACY

ST 1310.3 SR 363.0 5S 297.7

CRT -.8969 CRS .9990 CST -.8794

LSA 1377.3 NSA 203.6 SSA 18.6

EL1 1551.1 EL2 136.3 ALF 165.78

DIFFERENTIAL CORRECTIONS

TOE -.9271 TRA -.9011 TC3-4.8701 BAU 1.0193

RD[ .2510 RRA -.0331 RC3 ,4571 FAU .04171

FDE -.5464 FRA .0840 FC3-2.3168 BSP 13796

BD[ .9943 BRA .9027 BC3 4,8913 FSP -534

MID-COURSE EXECUTION ACCURACY

SGT 4375.8 SGR 316.6 SG5 164.3

RRT -.7598 RRF -.8673 RTF .8842

SGB 4406.2 R23 .2949 R15 -.8842

SG1 4395.3 SG2 334.3 THA 174.84

LAUNCH DATE OCT 8 19"/'0 FLIGHT TIN( 148.00 ARRIVAL DATE MAR S 1971

H(LIOC[NTRIC CONIC

RL 149.47 LAL .00

RP 108.55 LAP 1.16

RC 149.057 GL -13.53

PLA_TOCENTN | C CONIC

C5 14.901 VI4L 3.1_1

LNCH AZMTH L_H TIN(

R.4.10 3 46 21

115.90 11 30 49

64.10 3 46 21

115.90 11 50 49

64.10 3 46 21

115.90 11 30 46

DISTANCE 442.063

LOt. 14.30 VL 26.619 GAL -5.25 AZL 92.Z0 HCA 218.45 SHA 123.62 ECC .21010 INC 2.1951 Vl 29.810

LOP 232.73 VP 37,326 GAP 9.23 AZP 88.28 TAL 200.37 TAP 59.02 RCA 99.22 APO 132.01 V2 34.975

;P 27.28 ZAL 120.79 ZAP 148.31 (T$ 32.83 ZAE 125.45 ETE 159.60 ZAC 129.04 ETC 259.88 CLP-lSS.Zl

DLA -57.63 RAL 2,46.18 RAD 6567.6 V1EL 11.661 PTH 2.05 VHP 6.765 DPA 3.27 RAP 233.58 ECC 1.2403

L-I TIlE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PC) C$T TIH INJ 2 LAT INJ 2 LONG

1393.32 27.90 3.94 114.80 116.53 6 9 34 795.3 51.19 537.97

3554.44 27.91 257.28 114.80 116.34 13 23 5 4954.4 31.20 249.31

1_3.32 27.90 3.94 114.80 116.55 6 9 34 793.5 31.19 357.97

3334.44 27.91 237.28 114.80 111.54 15 25 3 4634.4 51.20 249.51

1393.32 27.90 5.94 114.80 116.33 6 9 54 793.3 51.19 357.97

3534.44 27.91 237.28 114.B0 116.34 13 23 3 4934.4 31.20 249.31

ORBIT DETERMINATION ACCURACY

ST 1114.S SIR 357.4 SS 248.0

CRT -.8944 CRS .9981 CST -.8321

LSA 1243.9 HSA 199.5 SSA 23.3

EL1 1227.7 ELI 154.2 ALP 164.65

DIFFI_R£NTIAL COmECTIONS

TI_ -.7236 TRA -.71NI9 TC3-5._D84 BAU 1.0400

RD[ .2377 _A -.040_RC5 .4560 FAU .04105

FD[ -.2732 FRA .1431 FC3-2.4320 SSP 14089

BOE .7953 BRA .7979 BC5 3.5281FSP -559

HID-COURSE EXECUTION ACCURACY

SGT 4412.6 Silt 505.3 $G3 166.2

RRT -.74_ RRF -.8420 RTF .8825

SG,6 4491.4 R23 .L_70 R15 -.5840

SGI 4479.1 SG2 335.2 THA 175.12

2062



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH OAT• OCT 8 1970 FLIGHT T|NE 150.00 ARRIVAL DATE NAR 7 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .DO

RP 10R.39 LAP 1.19

RC 151.8105 GL -12.94

PLAN(TOCENTR|C CONIC

C3 13.8R9 VHL 3.719

LNCH AZMTH LNCH TIt4•

97.7t S 20 41

111.E9 11 48

97.72 6 ZO 41

112.29 11 49

87.71 • tO 41

11R.18 11 4• tR

DISTANCE 447.824

LOL 14.50 VL 2•.75• GAL -4.87 AZL 91.79 HCA 221.e$ SNA

LOP 255.92 VP 37.290 GAP 9.44 AZP 88.6• TAL 198.00 TAP

GP 25.51 ZAL 118.51 ZAP 150.34 ET8 52.40 ZAE 126.01 ETE

125.21 (CC .11091 IN(: 1.79D• Vl 29.810

60.51 RCA 98.81 APO 151.8£ VZ $4.962

160.92 ZAC 127.5D (TC 2•0.71 CLP-1•4.00

DLA -55.45 RAL 251.94 RAO 6567.5 VI[L 11.628 PTH 2.04 VHP 9.772 DPA 2.94

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TllE PO CST TIN

1324.13 2•.72 559.74 111.92 114.21 6 42 45 724.1

5579.•• 2•.74 280.50 115.95 114.20 15 19 29 4979.7

1524.15 2•.72 559.74 I15.9Z 114.21 • 42 45 724.1

5579.GG 2•.74 2GG.30 116.93 114.20 15 19 29 4979.7

1324.15 2•.72 559.74 115.92 114.21 6 42 45 724.1

5579.6G n.74 2GG.SG 115.95 114.20 15 19 29 4979.7

DIFFERENTIAL CCRIt(CTIOIqr,

10( -.•t94 TRA -.•449 TC3-5.7141 BAU 1.0598

RO( .2285 lirA -.0482 RC5 .45•8 FAU .04008

FD( -.20_1 FRA .L_.57 FC5-2.5090 B•P 14582

IN)( .•497 liRA .68•5 BC5 5.7523 FSP -545

NID-COURSE(XECUT|QN ACCURACY

SGT 4547.3 SC_ 497.4 $95 1•7.0

RRT -.7571RRF -.•142 RTF .8813

4574.4 R23 .2184 R13 -.6•27

SGI 4562.1 SG2 315.1 THA 175.37

RAP 255.15 (CC 1.2277

INJ 2 LAT INJ 2 LONG

29.75 551.75

29.77 £5E.3D

29.75 551.75

2•.77 252.50

29.75 551.75

29.77 252.50

ORDIT DETERMINATION ACCURACY

ST 1052.• Sit 552.9 S• Z05.5

CRT °.8911 CRS .9564 CST -.7550

LIA 1111.3 NSA 195.5 9SA 29.0

EL1 1099.• EL2 151.8 ALF 172.99

LAUINCH DATE OCT • 1970 FLIGHT TII4E 152.00 ARRIVAL DATE MAR 9 1971

HELIO(ENTRIC CONIC

RL 149.47 LAL .00

RP 10e.45 LAP 1.01

RC 151.345 91. -10.55

PLAN[TOC[NlIIC CONIC

C5 15.22'8 VI4b 5.•57

LNCH AZNTH LNCH TINE

T1.51 • 5• 12

100.41 11 5• •

71.51 • 58 12

101.49 11 51) •

110.00 10 52 d_

110.00 12 41 41

DISTANCE 453.573

LOL 14.10 VL N.993 GAL -4.49 AZL 91.43 14CA 224.72 SNA

LOP 2t9.11 VP 37.211 GAP 9.64 AZP 88.9• TAL 197.18 TAP

GP 23.G0 ZAL 115.92 ZAP 152.19 [TS 52.14 ZA[ 126.47 ET[

124.8Z ECC .21186 INC 1.4541 Vl 29.810

61.79 RCA •8.38 APO 151.27 V2 34.949

172.10 ZAC 125.80 ETC 261.49 CLP-II4.•O

DLA -11.40 RAL 255.1_ RAD 6567.5 Vl[L 11.802 PTH 2.05 VHp 6.802 DPA .88

L-I TIM( INJ LAT INJ _ INJ RT AI_ INJ AZMTH INJ TIN( PO C$T TIM

12,_. _' 25.51 551.0G 119.32 112.32 7 18 59 646.2

5•58.1_ 25.53 264.5G 119.53 112.50 15 13 4 5058.2

lt46.22 25.51 355.05 119.32 112.32 7 18 59 146.2

5138.L_ 25.33 264.50 119.13 112.10 13 13 4 5038.2

57•1D.15 21.14 271.10 117.11 117.51 12 29 • 51•0.2

5440.52 30.Oa 250.78 121.19 107.10 14 14 21 4940.5

DIFFERENTIAL _CTION8

TOE -.5340 l_tA -.9t44 TC3-4.0130 BAU 1.0788

RD( .2214 limA -.DS•O RCI .4_L43 FAU .01604

FOE -.1490 FRA .2000 FC5-2.5412 B_P 14•02

BO( .5799 BRA .5•71 BC5 •.1000 FSP -543

RAP 257.79 ECC 1.2177

INJ 2 LAT INJ 2 LONG

28.31 345.07

28.52 2_.31

28.51 345.07

26.52 t36.51

Z4.•5 2•5.71

52.10 _12.11

ORBIT DETERI41NATION ACCURACY

ST 912.5 Sit 350.4 $S 1•5.R

CRT -.8955 CR• .6791CST -.•140

LSA 972.2 NSA 190.5 SSA 54.•

EL1 H•.I EL2 148.6 ALF 160.88

RID-COURSE EXECUTICN ACCURACT

S8T 4a2•.! K4 49e.0 $G5 166.9

RRT -.7220 RRF -.7851 RTF .8809

SCAB 4455.0 I_1 .2104 R13 -.8822

SGI 4642.9 SG2 319.4 THA 175.59

LAUNCH DATE OCT 8 1970 FLI_T TIM( 154.00 ARRIVAL DATE NkR 11 1971

H(LIOCENTRIC CONIC

RL 149.47 LAL .DO

RP 108.47 LAP .85

RC 155.470 GL -•.59

PLAN[TOCENTRIC CONIC

C3 12.772 VHL 5.574

LNCH AZMTH LN(H TIM(

75.74 7 41L_

104.t• 11 2• 1•

75.74 Y 41 2t

IG4.t• 11 2• 1•

110.00 10 L_D 19

I10.00 15 4• 30

DISTANCE 459.500

LOt. 14.30 VL 27.751 GAL -4.09 AZb 91.12 H(A 227.00 SRA 124.44 ECC .212R8

LOP 942.50 VP 57.155 GAP 9.87 AZP 89.25 TAL 195.44 TAP 65.4• RCA 97.95

GP 22.10 ZAL 115.07 ZAP 153.02 ETS 52.05 ZAE 12•.•4 ETE 163.15 ZAC 124.47

DLA -51.44 RAL 259.52 RAD •587.5 V(L 11.583 PTM 2.05 VHP 6.850 DPA -.94

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIM( PO CST TIM

1151.G0 24.27 345.29 121.97 110.62 8 D 54 551.•

5717.72 24.28 299.84 121.98 110.61 15 1 34 5117.7

1151.•0 24.27 $45._P 121.97 110.62 8 D 34 551.6

5717.72 24.28 299.84 121.98 110.61 15 1 54 5117.7

• 35.37 16.41 305.61 117.97 120.42 10 30 54 55.4

5261.97 52.6• 239.18 124.75 100.79 15 14 52 4682.0

DIFFERENTIAL CORRECTIONS

TOE -.44tl TRA -.434R TC3-•.4055 BAU 1.0985

ROE .2104 RRA -.04MI4 RC5 .4500 FAU .03762

FD( -.D915 FRA .$144 FC5-2.5502 BSP 14925

BO( .4924 BRA .44099C5 •.4215 FSP -541

INC 1.1155 Vl 29.810

APO 150.94 VE 54.057

ETC 2•2.25 CLP-I•5.•O

RAP 258.95 (CC 1.2102

INJ 2 LAT INJ £ LONG

26.85 557.51

2•.88 2•1.••

2•.65 557.51

26.8• 2•1.6•

20.52 290.87

53.7• 2_K).12

ORBIT DET(RNINATION ACCURACY

ST 762.• 8R 349.0 •S 159.9

CRT -.8954 CRS .7005 CST -.575R

LSA 82R.• NSA 184.7 $SA 47.5

EL1 827.9 EL2 143.4 ALF 156.99

MID-COURSE EXECUTION ACCURACY

SGT 4705.0 SCRt 488.4 SG5 174.0

RRT -.1_47 RRI r -.7550 RTF .881D

SGB 4750.2 R23 .1844 R15 -.8820

SG1 4717.• Sr_ 345.G THA 175.79

LAUNCH DATE OCT • 1970 FLIGHT TIN_ 15•.00 ARRIVAL DATE MAR 15 1R71

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 108.51 LAP ._4

RC 157.597 Gt. -•.23

PLAM(TOCL_ITRIC CONIC

C5 1t.445 VI4L 5.528

LN_I4 AZNTH LNCH T|IE_

91.21 • 57 1

9•.79 11 1 9

1DO.DO 10 31 55

1DO.DO 11 48 57

110.OO 10 5 15

110.00 14 32 5

DIFFERENTIAL C_I_I_CTION_

TD( -.3477 TRA -.1007 TC1-•.•791 BAU 1.1138

RD_ .•1DO NItA -.0753 RCI .4444 FAU .05623

IrDE -.0581 FRA .3e41 FC5-2.5203 BSP 15187

190( .4077 BRA .501_5 BC5 •.7959 FSP -557

DISTAN((465.0_1)

LOL 14.30 VL 26.570 GAL -3.M AZL 90.83 HCA 231.18 SMA 124.0_ ECC .21427 IN(: .6274 V1 L_.•ID

LOP 245.48 VP 57.100 GAP 1D.01) AZP 89.48 TAL 191.74 TAP 64.72 RCA 97.48 AF_ 150.64 V2 34.725

GP 20.79 ZAL 110.00 ZAP 155.32 (TS 52.0t) ZA[ 127.15 ETE 164.D• ZAC 125.50 ETC 2•2.94 CLP-190.40

DLA -_).54 RAL 261.34 RAD •567.5 VI[L 11.569 PTH 2.02 VHP 6.915 DPA -2.55 RAP 260.95 ECC 1.2046

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIN( PO CST TIH INJ 2 LAT INJ 2 LONG

1017.83 22.99 534.78 124.87 109.06 • 53 5• 417.8 25.58 526.85

5840.41 25.00 278.51 1_,.88 109.07 12 36 30 5240.4 25.39 270.55

645.97 20.26 30_.42 125.74 112.49 10 42 41 47.D 25.13 290.00

5907.51 25.7• 2••.12 125.62 105.87 13 21 44 5007.5 27.•R 259.84

7_.98 13.08 508.91 115.90 121.87 10 17 25 130.0 17.19 12.t£

5176.28 53.71 251.11 127.57 94.03 15 58 22 457•.3 34.18 _21.90

MID-COURW[ EXECUTION ACCURACY ORBIT DETE3_NINATION ACCURACY

SGT 4779.3 _ 484.5 SG3 164.7 ST 60•.0 M 54•.5 8• 131.8

RRT -.4845 RRF -.7252 RTF .6816 CRT -.0986 CRS .394D CST -.0592

SGB 4804.0 R23 .1e04 R13 -.8824 LSA 686.1 NSA 17•.9 SSA •5.1

SG1 4791.0 SG2 352.9 TMA 175.98 EL1 685.9 EL2 135.1 ALF 151.47

2065



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 8 1970 FLIGHT TiM[ 198.00 ARRIVAL DATE NAR 15 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .DO

RP 108.$4 LAP .49

RC 159.998 GL -4.27

PLAN[TOCENTRiC CONIC

C3 12.E$8 VHL 3.499

LNCH AZNTH LHCH TIM(

gO.DO 9 19 15

90.00 10 59 37

100.00 9 49 44

100.00 13 I 49
110.00 9 59 5R

110.00 15 11 10

DIFIrERENTIAL CORRECTI(_$

TOE -.2500 TRA -.1571 TC$-G.8940 BAU 1.1302
ROlE .R108 RRA -.Ol_T RC3 .4373 FAU .03477

FDE .01£4 IRA .4157 FC$-2.4600 884= 15441
BOE .3£99 MA .1775 BC3 9.9079 FSP -533

DISTANCE 470.738

LOt. 14.30 VL 99.510 GAL -3.EG AZL 90.SG NCA 934.$6 8Hk 123.99 ECC .21574 INC .5649 Vl 29.810

LOP E48.Si VP $7.046 GAP 10.31 AZP 89.S7 TAL 191.01 TAP U.37 RCA 97.00 APO 150,$7 VZ 34.913

6P 19.99 ZAL 10i.75 ZAP 151.71 ET8 58.31 ZA[ 1_7.40 ETE 164.91 ZAC 192.99 [TC 293.94 CLP-117.19

DLA -87.99 RAL £67.19 RAD 9567.§ V[L 11.560 PTH
L-I TINE INJ LAT

991.39 18.16
611.70 t5.28

630.17 lS.06

549G.15 E8.60
807.78 10.24

5091.30 34.12

2.02 VHP 6.999 DPA -5.96 RAP 265.05 ECC 1.2014

INJ L_G INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM iNJ 2 LAT INJ Z LOnG
3£7.g8 126.60 112.10 6 28 6 351.3 21.00 320.49

$05,67 129.04 103.20 11 6 46 11.7 24.95 297.35

$17.95 125.16 116.12 10 3 34 230.2 18.47 $10.49

2S4.61 129.77 99.10 14 33 25 4894.1 29.56 245.94

313.15 122.37 122.79 10 10 19 207.2 14.49 306.63

224.51 150.41 92.15 16 36 2 4491.3 34.04 215.27

NiO-COUItS[ EX[CUTICH ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4849.4 6GR 485.8 SG3 162.9 ST 445.0 SR 349,2 92 143.3
RRT -.6474 RRF -.6957 RTF .9827 CRT -.6987 CRS .0494 C�T .1991

898 4673.7 R23 .1387 R15 -.6654 LSA 550.1 NSA 199.3 $SA 97.9

SG1 4660.5 892 591.0 THA 176.15 EL1 549.8 EL2 125.0 ALF 142.57

LAUNCH DATE OCT D 1970 FLIGHT TINE 160.00 ARRIVAL DATE MAR 17 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 108.58 LAP .27
RC 191.784 GL -2.44

PLAN[TGCENTIIIC CCIMIC

C5 12.145 VHL 3.485

LNCH AZMTH LNCH TIME

9O.OO 9 _l 51

90.00 12 2 45

1DO.D0 9 31 42

1DO.D0 13 50 35

110.00 9 52 12

110.00 15 48 _l

DISTANCE 476.428

LQL 14.30 VL L_.451 GAL -2,82 AZL 90.52 HCA 257.55 SI4A 125.33 ECC .21741 INC .3210 Vl 29.810

LOP 251.94 VP 38.885 GAP 10.54 AZP 89.85 TAL 190.27 TAP 67.80 RCA 96.51 APO 150.14 V2 54.901
GP 18.58 ZAL 105.35 ZAP 167.98 ET$ 52.70 ZAE 127.62 ETE 165.65 ZAC 121.32 ETC 264.33 CLP-167.97

DLA -25.88 RAL 271.04 RAO 6597.5 VI[L 11.556 PTH 2.02 VHP 7.077 DPA -5.24 RAP 265.20

L-Z TIN( INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TINE I_ CST TIN INJ 2 LAT

1118.63 13.59 530.13 128.58 115.08 8 55 50 518.6 16.86

5729.24 27.56 271.54 132.87 97.52 13 58 14 5129.2 28.14
941.55 11.64 524.13 127.59 117.73 9 47 25 541.5 15.26

5381.55 29.54 249.£3 133.14 94.79 15 20 17 4781.5 29.89

277.L_2 7.99 318.87 125,20 123.42 10 6 49 277.2 12.00

5018.M 34.16 218.84 133.31 86.79 17 10 15 4418.6 35.62

DIFIr[RENTIAL C.¢m_CTIGN8

TDE -.1588 TRA -.0138 TC3-7.0733 BAU 1.1508

.£103 liRA -.0919 RC5 .4522 FAU .03357

FOE .0542 FRA .4576 FC3-2.3830 BSP 15689

BID( .26£4 MA .01VL_ BC3 7.08414 FSP -540

NID-COUNIM[ EXECUTICN ACCURACY

SGT 4939.8 IKAE 468.2 S63 161.4

RRT -.6515 W -.6707 RTF .6870

SCAD 4960,9 R23 .1181 R15 -.8875

SG1 4947.1 662 569.6 THA 176.29

ECC 1.1999
INJ 2 LONG

330.98

292.96

317.21

257.44

310.47

209.94

ORBIT DETERNIHATiON ACCURACT

ST 297.5 Sit 349.9 99 195.6

CRT -.8973 CR3 -.1279 CST .2196

LSA 445.5 NSA 161.9 SSA 116.1

EL1 443.9 EL2 116.6 ALF 129.71

LAUNCH DATE OCT 8 1970 FLIGHT TIN( 162.00 ARRIVAL DATE MAR 19 1971

NELIOC[NTRIC CONIC

RL 149.47 LAL ,DO LOt. 14.50 VL

RP iOi,II LAP .O8 LOP 255.01VP

RC 193.695 GL -.72 GP 17.67 ZAL

PLAN[TOCENTRIC CORIC

C3 12.155 VHL 5.496

LNCH A2HTH LNCH TIN(

DO.OO 8 19 48

DO.O0 12 SO 31

100.00 9 81 8

IDO.OO 14 31 52

110.00 9 49 57

II0.DO 18 19 33

DIFFERENTIAL ICTIOH6

TOll -.Q371 TRA .1611 TC3-7.10Q8 BAU 1.1578

ROE .2080 RRA -.1041 RC3 .4144 FAU .03158
FDE .1085 IRA .5133 FC3-2.2473 DSP 15776

• tilt MA .1918 BE3 7.1159 FSP -514

DISTANCE 482.105

26.592 GAL -2.57 AZL 90.10 NCA 240.71 SNA 122.91 ECC .21927 INC .0941 Vl 29.910

31.940 ill 10.77 lip 19.95 TAL 118.52 TAP 69.25 leA 95.01 APO 149.94 Vl 34.890

99.63 ZAP 159.15 ET9 55,2§ ZAE 127.60 ETE 164.51 ZAC 120.48 ETC 265.01 CLP-159.75

DLA -24.09 RAL 274.28 RAO 6567,5 V[L 11.5S6 PTH 2.02 VHP 7.176 DPA -6.56 RAP 267.41 ECC 1.2002

L-I TIN[ INJ LAT IHJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

1260.20 10.26 544.69 131.30 116,53 8 40 19 650.5 13.76 537.7L
5618.99 28.11 293.Sl 139.35 95.56 14 24 9 5018.5 28.31 254.65

1032.31 8.72 329.29 130.47 116.71 9 32 20 432.3 12.48 322.52
5291.50 11.87 259.lS 138.44 91.29 lO O 4 4691,5 29.73 2_,75

ill.t4 S,ll 310,11 126,33 123,13 lO S 39 311,9 1,13 313.99
4954.63 33.1Hb 213.95 139.32 85.8S 17 42 7 4354.6 33.01 204.74

N|D-COURW[ [X[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4884.3 9GR 485.1 $63 158.0 ST 182.7 SR 344.5 SS 204.3

RRT -.9290 _ -.9373 flTF .8842 CRT -.4266 CRS -,3898 CST -.3324

4890.0 RL_ .10_ ill3 -.8847 LSA 365.9 14SA 225.6 $8A 103.5

SGI 4975.7 89_ 377.6 THA 176.48 EL1 557.3 EL2 14MD.2 ALF 105.98

LAUNCH DATE OCT $ 1970 FLIGHT TIN[ 164.00 ARRIVAL DATE MAR 21 1971

HELIOCENTRIC CGNIC

RL 149.47 LAL .OOLOL 14.30 VL

RP 104.95 LAP -.11 LOP |58.18 VP

RC 165.95£ GL .89 GP 16.84 ZAL
PLANETOCE'NTR 1C CONIC

C3 12.308 K 3.SO7

LNCH AZNTH iNCH TiN[

90.00 8 9 84

90.00 13 31 81

IDO.DO 9 14 34

1DO.D0 15 $ 38

IIO,DO I 48 II

liO,Do II SO 4O

DIFFERENTIAL C.GtlCTiON8

TO( .0748 TRA .3310 TC3-T.I138 B_ 1.1718

•2081 2RA -.11_ RC3 .4004 FAU .03005

IrDE .1919 IRA .551M FC3-2,1138 BEP 15985
$01[ .2210 88A .$505 BC5 7.1£49 FBP -506

DISTANCE 467.793

28.334 GAL -1.91 AZL 69.88 HCA 243.88 SMA 1_.65 ECC .22136 INC .1172 Vl L_.610

38.888 GAP 11.01 AZP 90.05 TAL 186.76 TAP 70.64 RCA 95.46 APO 149.77 V2 34.080

88.24 ZAP 110.24 [T8 53.87 ZAE 127.97 IT[ 188.90 ZAC 119.70 (TC 265.69 CLP-1$9.SI

DLA -_2.32 RAL 278.7_ RAD 6597.5 VI[L 11.592 PTH 2.02 VHP 7._$4 DPA -7.35 RAP 299.$7 ECC 1.2025

L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

13_3.28 7.40 349.ge 134.40 117.41 8 31 28 723.3 11.02 343.16

55_0.03 28.32 237.04 138.60 90.34 15 3 39 4830.0 26.06 248.41

1112.88 6.05 333.79 133.67 119.35 9 33 7 513.0 9.92 327.13

S211.55 11.85 2_3.91 1_.78 69.32 11 35 54 4615.5 29.30 225.15
ID03.91 2.86 323,54 131,99 124.98 10 6 5 403.9 7.31 317.29

4187,40 33,5i lOI,4l 131.45 63,2# 18 11 17 4217,4 32.29 I00,43

MID-CO_61[ EXECUTION ACCURACY ORBIT DITERNINATZON ACCURACY

SGT 50£5.7 88_ 48_.8 SG3 155.3 ST 260.8 SR 345.5 SS 244.4

RRT -,eO§9 RRF -,6107 RTF .88_0 CRT .5288 CR$ -,4696 CST -.9759
890 _048.1RL_ .0888 R13 -.68_4 LSA 411.2 146A 288\0 SSA 62.0

SG1 5034.5 SG2 385.8 THA 179.65 EL1 364.3 EL2 235.7 ALF $5.59



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH DATE OCT 3 1974

141[1.IOCENTR|C CONIC

RL |At.AT LAL .0•

RP 1041.•• LAP -.P•

RC $17.•45 GL E.3•

PLAM[TOCENTIIt IC CONIC

C3 11.3$• _ 3.$44

LNCH AZNTH LI4CH TIME
90.00 • • 41

9O.OO 14 • 80

100.00 • SO 30

100.00 1S 43 13
110.O0 9 40 5T

tSO.O0 ST 80 iS

FLIGHT TIN[ 164.00 ARRIVAL DATE NAR Z3 1171

DISTANCE 403.400

LOb 14.30 VL H.ETT GAL -1.44 AZL N.I_ •CA t47.01 Si4A SL_.t• ECC .Z2314 INC .3180 Vl £9.410

LOP EII.3• VII 3AS.IN GAP ll.•O AZP 90.14 TAL SOD.DO TAP 7•.OS •CA 04.R4 APO 149.44 VE 54.8•9

GP 11.10 ZAL 42.i0 ZAP 111.•5 ET8 $4.17 ZN[ 188.1Z ET( 1IT.4• ZAC 118.98 [TC £S•.3E CLP-ITO.£7

• LA -L_.S• RAIL 284.50 _ ISlT.S V[L 11.S73 PTH t.02 VHP 7.403 DPA -t.21 RAP E71.DT (CC I.ZOGT
L-I TIN( |NJ L4T INJ _ INJ IT A$C INJ AZNTN |NJ TINE PO CIT TIN INJ Z LAT INJ £ LONG

t40•.IMI 4.TO 394.1MI 137.T8 117.05 • t• • 806.7 •.•T 347.1_

3499.45 tl.tt tit.it 143.18 17.•l 15 39 II 4855.4 ZT.S9 Z45.00

1J4T.84 5,34 55T.D_ $5T.10 1iS.70 • 30 ID 5•T.R 7.47 331.34

5149.$0 L_.I_ 8J_i.05 145.19 8S.76 17 S 2 4549.S £D.71 •Lq).3£

1064.Lq) .SAJ 5_J,1_ 153.14 1_6.|0 10 ? 41 444.2 5.04 3L_).47

4•45.91 55.11 _OS.dl 141.71 80.g4J 18 41 1 4•45.9 51.51 1_i.S2
Ol FleEIHENT I AL C.QIII_CT !_

• 1834 TRA .$4D84 TC3-7.DIMME BAU 1.11MI2

• 8097 lIRA -.U_5 RE3 ._143 FAU .OE8411

F1D[ .11187 FItA .5•10 FC5-1.977• Blip 11k544

I0( .l_lOf •hA .51D0 K5 7.07•8 Flip -SOl

LAUNCH DATE OCT • 1470

14E_I(XE_YlIIC CONIC

I_ 140.47 _ .00

liP SOe.fl LAP -.40

RC sm.08s _ 5._

PLAIGTQCIDITR 1C CONIC
C5 18.945 VlL 5.SINI

AZNTH I.NCH TIN(

• 0.00 7 Sll 41
90.00 14 4t IM

100.00 • • 11

I00.00 1• 15 10

110.00 • 91 I_

110.00 17 441 50

LOL 14.50 V1L

i_ff 8e4.55 VP

GP 15.44 ZAL

NID-CCUR•E E]d[CUTION ACCURACY ORBIT DET[RNINATION ACCURACY

iGT SOi_.t _ 487.S •45 154.7 5T 4•9.4 IW 345.5 SS _T9.4
I_T -.SANJO _ -.381_ RTF .•849 CRT .5•89 CRS -.5441_ CST -._423

m 9115.4 I_ .0734 R15 -.0•0_ LEA 5S4.1 _ ESD.2 $$A •5.9

SGI 5100.• _ _•5.7 THA ITt.70 ELI •89.1 Ei._ •47.0 ALF 54.87

FLIGHT TII_ J88.00 ARRIVAL DATE MAR _5 1971

DISTANCE 434tl.018

I_.1_1 GAL -.94 AZL N.411 NCA £S0.£5 SNA

_4.749 GAP 11.51 AZP 90.17 TAL 183.43 TAP

88.94 ZAP 14_.19 ETS iS.OR Z_ 148.25 ETE

121.95 ECC .L_I_I INC .5094 Vl _.810

7_.45 RCA 94.37 APO 144.54 V2 34.059

1IT.M) ZAC 118.51ETC 267.03 CLP-171.0£

DLA -10.88 2AL •84.Lr5 RAD 1_4J7.9 V[L 11.590 PTH •.05 VHP 7.55• DPA -6.94

L-i TIN( INJ LAT INJ LONG INJ RT ARC INJ AZI4TH INJ TIN[ PO CST TIN
14414.51 •.47 35•.03 141.N 11•.•5 • •5 S 884.3

$300.71 •7.1VJ _Hl,lO 144.94 85.£1 16 1• 15 4TiO.T

1£58.•7 1.15 _1.83 I•O.?E 110.87 • 34 • 454.0

SO•S._ll L_i.t9 1_.4.T_ $441.10 15.55 17 40 7 44•1.5

111_1.45 -1.71 SLY.T• 134.i5 1•4.15 10 10 • 5•5.4

471;9.$8 5_.S• _DI.88 144.10 74.94, 14 I _9 4199.1
Di_IAL CCIII_CTI_

TDg .5144 TIM .IHI_I T¢_-•.l_•_ BAU l.lOT_

.2107 NNA -.1303 NC5 .94J94 IrAu .OtlH_

IrD( .1511 FRA .4454 F¢5-1,•0_1 Blip 14308
I10( .5704 liRA .T101 BC5 4.11188 FIMP -494

NIO-COUI_ E)_CUTION ACCURACY

8GT 515£,0 8OR 40i.5 _45 14D.I

NRT -._141 RRIr -.54104 RTF .SDOT

848 $1S5.1 let3 .0i44 R15 -.8910

541 5140.0 SG_ 400.5 THA 176.D1

RAP •74.30 ECC 1.4130

1NJ • LAT INJ • LONG

6.05 332._

27.00 £_t._

5.10 535._

28.G4 211.13

2.78 523.58

_O.G• 1R3.25

OR•|T OETEIIN|NAT[ON ACCURACY

5T _D.• SR 345.0 $S 3L_).4

CRT .O515 CR5 -.5_41CST -.oRs3
LEA 745.4 liSA 244.8 SEA 50.7

ELI ITS.T EL2 _40.7 ALF _.TT

UUNCN •ATE OCT • 1970

N(I.IOCENTRIC CONIC

RL 149.4T LAL .00

lip 10@.T4 LAP -.88

IK 11r8.04• 64. 4.95

PLANETOCKNTR I C CONIC

¢5 15.4@8 K 5.RSHI

LNCN AZNTH iNCH TINE

9O.OO T 55 34

• 0.00 IS 14 13

100.00 • T 5

100.OR 14 45 87

110.00 • S5 _5

II0.00 10 15 34

FLIGHT TIN[ 1T0.00 ARRIVAL DATE NAR £7 1971

DISTANCE S04.115

LOL 14.50 VL ttJ.IO$ GAL -.43 AZL 8J.51 •CA 255.40 SNA 111.t3 ECC .EED04 INC .1937 Vl L_.OSO

LOP •17.70 VP _41.Y4O GAP !1.78 AZP llO.Lq) TAL 101.45 TAP 74.RS RCA R3.77 APO 149.49 V£ 34.850

GP 14.84 ZAL IS.L_ ZAP li3.D7 ET8 57.•£ ZN[ 144.57 ETE IM.53 ZAC 117.69 ETC 247.70 CLP-171.74

DLJk -17.10 R/d. 349.88 RAO IStJ7.5 V(L 11.114 PTH 2.05 VHP T.•Tl DPA -g.•l RAP 2Tl.•T ECC 1.••14

L-| TIN( INJ LAT INJ LGNG INJ RT ARC INJ AZSITH |NJ TIN( PO CST TIN INJ 2 bAT INJ 2 LONG

1958.88 -.11 5.14 145.10 110.58 I •1 31 958.1 3.68 354.$1

SS)5.IT •7.51 •42.79 150.47 85.25 II 45 7 4754.0 21.54 254.54

15_7.$5 -1.1• 94S.S• 144,50 119.87 • •D 15 727.$ Z.TR 35_.0T

50_HI.TI 34-1_1_ B.34 IN.I_J It.iO 11 • 27 4459.8 fT.35 412.4i

1101.0@ -5.1M 33•.M 141.?t 115.98 10 15 15 58£.0 .55 3•1.i3

4734.10 51.34 188.34 149._ 77.21 19 34 46 4t58.1 29.89 1_10.29

O l FFEIW_NT l AL CCiR[CTI_NS

TDE .441• 111A .IHI_I TC3-tl.7034 BAU 1.t010

RDE .8134 IINA -.131• RC3 .3440 FALl .OL'J47

FD( .21J75 IrltA .INI4S FC)-1.i378 _ 11949

80( .41319 NA .•ON K3 4.7118 Flip -484

LAUNCH DATE OCT • 1970

14[LIOCENTRIC CGNIC

ItL 149.47 LAL .00

RIP 1M.77 LAP -.05
RC 174.040 GL •.07

PLAI4[TOCENTRIC CONIC

C3 14.115J _ 5.75•

RID-COURSE k_J_CUTION ACCURACY ORBIT DET(RNINATION ACCURACY

88T 3177.0 _ 400.| 845 141.4 ST 451.8 M 341.5 i8 351.0
lit -.94S0 _ -.$5OS RTF .0451 CRT .••L_ CRI -.IE11CiT -.R877

ICAI 5Lq)0.5 R_ .0548 R15 -.0934 LEA •55.8 I_A P_i3.0 SEA 41.0

8G1 11_4.4 8G_ 4_,• THA 177.05 ELI 887.1 EL2 234.5 ALF 17.10

FLIGNT Title 171.00 ARRIVAL DATE MAR _9 1971

DIOTANC[ 310.188

14._0 VL I_.111 GAL .10 AZL 00.15 14CA •$•.5• 8NA 1•1.51 ECC .•5813 INC .071• Vl 29.810

170.88 VP N.N5 GAP 11.0_ AZIP 50.20 TAL IT_.17 TAP 7i.E5 •CA 45.19 APO 14_.47 V• 34.841

GP 14.1_ ZN. •1.88 ZAP 115.88 ETS 50.68 ZAE 1£•.49 [TE 118.71 ZAC 11T.O_ETC L_8._ CLP-1T2.4•

DLA -15.95 _ 81J5.43 IIAO i_4J7._ _L 11.941PTH •.04 VHP 7._1DIPA -t0.13 RAP •T•.O• ECC 1.E525

INJ L_NG INJ RTA_C INJ A_4TI4 INJ TIN( F_ CST TIN INJ 2 LAT INJ • LONG

7.10 1441.1_ I10.1_ 8 •1 17 1_.1 1.40 .40

L'J_.L_ 1114.17 81.50 17 11 9 44414.• iS.SO •_O.SS

349.45 148.40 110.71 • 30 10 TO4.2 .53 _.75

• 17.07 195.15 TO.IM 18 57 12 4594.5 34.•• 209.ET
559.34 I,IMI.1,J 145.34 10 14 SO t59.• -S.IT 5L_.R5

188.17 1_.11 75.71 19 59 S4 41•1.5 L_.11 1•7.71

NI_ I_CUTION ACCURACY CIIBIT D[TIE]U4INATIGN ACCURACY

• iT _ql,._ il 4114.O 84;5 144.4 ST 1044.5 IM 557.4 •S 3•0.7

• •T -._HIO _ -.Sll_l RTI r .81345 CNT .7095 CR• -.&454 CiT -.I3918

S£4O.O 1_3 .0448 R15 -.0947 LEA 1145.0 14_A 257.1SSA 35.•

SGI S•5_.• 8Gt 411.£ THA 177.18 ELI 1073.D EL2 251.@ ALF 13.S@

iNCH AZNTI4 UICH TINE k-I TIN( INJ LAT
RO.O0 7 94 • II_I.M -8.40

RO.O0 IS 44 4 SINM.IS •7.11

100.00 • • SO 1_114.17 -5.45
100.00 17 13 SO 4INk4.•8 _•.50

110.00 • SO 10 U_HI.•4 -4.14

110.00 18 41 15 47_1.•• 51.34

DIFFERENTIAL CQiI_¢TIONI

TD[ .511dl7 TItA 1.10_13 TC_-•.4480 IMU 1.•105

Ira( .2191 liRA -.1•39 ilC5 ._'Se F_U .OJ_D4

• 31•1 FRA .T_19 FC5-1,4_J W 13474

.I151 •hA 1.1185 K5 1.4510 FIMIe -471

Z04S



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LNCH AZNTH

DO.DO

90.00

100.00

100.00

110.00

110.00

D [FIrER[NT I AL

TOE .7200 TRA 1.$E07 TC3-6.1248 BAU 1.2290

ROE .EE09 RRA -.1711 RC3 *E957 FAU .08243

FOE .33O0 FRA .7977 FC3-1.2994 BSP 16840

BOE .7931 B_A 1.3327 BC3 6.1318 FSP -488

LAUNCH DATE OCT 8 1870

HELIOCENTRIC CONIC

RL 146.47 LAL ,00 L(_ 14.30 VL

RP 108.82 LAP -1.21 LOP 177.20 VP

RC 176.036 GL 7.93 GP 13.35 ZAL

PLAi_T(XENTR [ C CONIC

LAUNCH DATE OCT 8 1870 FLIGHT TIHE 174.00 ARRIVAL DATE HAR 51 1971

HEL|OCENTRIC COl4IC DISTANCE 515.724

RL 149.47 LAL .DO LOL 14.30 VL 28.057 GAL .85 AZL 88.95 NCA 259.73 8HA 1El.DO ECC .Z3557 INC 1.0451 Vl 29.910

RP 108.79 LAP -1o03 LOP 274.03 VP 38.647 GAP 12.3§ AZP 90.19 TAL 177.69 TAP 77.82 RCA 92.50 APO 149.50 V2 34.833

RC 176.055 GL 7,DE GP 13.80 ZAL 78.16 ZAP 1(;4.85 ET8 80.35 Zk( 128.59 [TE 169,07 ZAC 118.52 ETC 266.08 CLP-173.Z:Z

PLAN[TOCENTRIC CONIC

C3 14.955 VHL 3.867 DLA -15.97 RAL 268.88 RAD 8587.8 V(L 11.878 PTH 2.D5 VHP 7.982 DPA -1D.91 RAP 281.48 ECC 1.='491

LNCN TII4E L-i TIME INJ LAT INJ LOHG |NJ RT ARC INJ AZHTH INJ TIRE PO CST TIH INJ Z LAT INJ 2 LONG

7 58 _0 1897.68 -4.80 10.94 152.98 117.97 8 21 48 1097.9 -.93 4.$1

19 18 11 5240.59 28.93 239,1| 157.93 90.01 17 39 32 4840.8 24.98 227.83

9 7 17 1459.28 -5.63 352.95 152.40 119.41 9 31 47 659.3 -1.87 348.30

1? 40 $5 49§4.42 27.79 214.8_ 157.89 78.52 19 3 30 4354.4 2§.92 ZOG.Sl

6 $9 7 1297.48 -8.30 339.94 150.76 123.29 10 20 45 697.4 -$.89 $32.86

19 5 44 4689.01 30.82 193.83 199.85 74.43 20 23 53 4089.0 28.39 185.48

CORRECTION6 NIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 52§?.7 $GR 483.1 8G3 140.2 ST 1234.5 SR 337.4 8S 423.3

RRT -.3030 RRF -.4BSND RTF .6972 CRT .7|74 CR$ -.6S42 CST -.9933

$98 5279.9 R_3 .0393 R13 -.8973 LSA 1328.9 NSA 239.6 SSA 31.1

SGI 5283.3 SG2 418.8 THA 177.33 EL1 1258.9 EL2 230.5 ALF 11.48

FLIGHT TIRE 178.00 ARRIVAL DATE APR 2 1971

DISTANCE 521.235

28.004 GAL 1.22 AZL 88.79 NCA 282.69 SNA 1L_D.TD [CC .23932 INC. 1.2149 V1 29.810

3G.GOZ GAP 12.64 AZP 90.15 TAL 178.11 TAP 79.00 RCA 91.81 APO 149.58 V2 34.925

74,72 ZAP 165.38 ET8 _.25 ZAE 129.89 (TE 199.39 ZAC 115.97 ETC 269.69 CLP-173.95

C3 15.957 VHL 3.993 OLA -12.45 RAL 300.Z0 RAD 6397.8 VI[L 11.719 PTH 2.06 VHP 8.159 DPA -1D.97 RAP 283.91 ECC 1.2926

LNCH AZNTH LNCH TIRE L-I TIRE INJ LAT INJ L_ INJ RT ARC |NJ AZNTH INJ TIN[ PO CRT TIN INJ Z LAT INJ 2 LONG

90.O0 7 33 34 1764.83 -8.73 14.73 157.03 117.57 8 22 39 1164.8 -2.98 8.05

90.O0 16 311 40 5L_.66 2t.19 233.45 191.73 78.79 18 5 22 4902.9 24.35 225.25

lo0.00 9 8 31 1525.01! -7.75 359.40 156.48 118.96 9 33 54 923.0 -3.83 549.81

lo0.O0 18 8 P_l 4919.90 27.30 212.37 191.48 77.32 19 28 24 4319.9 23.28 204.15

110.00 10 2 21 1354.45 -10.41 342.00 154.87 122.74 10 24 55 754.4 -9.02 355.86

110.O0 19 ttD 4 4661.24 _0.30 191.85 160.59 73.38 20 46 45 4081.2 27.79 183.59

DIFFERENTIAL C_ItECTION8 MID-COUR_ EXECUTION ACCURACY CRBIT DETERNINAT]ON ACCURACY

TO[ .les s. TRA 1.5495 TC3-9.777 f* BAU 1.2338 _T 5295.0 Sr_ 480.9 $83 137.2 ST 1423.1 8R 33,5.6 88 451.6

RDE .2215 RflA -.1912 RE3 .2708 FAU .02102 RRT -.4849 RRF -.4682 RTF .9001 CRT .7218 CR$ -.8834 C$T -.9948

FDE .3711 FRA .8079 FC3-1.1402 BSP 18977 SC_ 5515.4 R23 ,0332 R13 -.9002 LSA 1512.2 MSA 233.8 SSA _'7.6

BO[ .8944 6RA 1.5610 BE3 S.7858 FSP -458 SGI 5298.8 $92 420.1 THA 177.46 EL1 1444.1 ELI 229.0 ALF 9.91

LAUNCH OATE OCT 8 1170 FLIGHT TIME 178,00 ARRIVAL DATE APR 4 1971

HELIOCENTRIC COil 1C

RL 149.4T LAL .DO LOL 14.30 VL

RP 108.84 LAP -1.$8 LOP 290.39 VP

RC 190.002 GL 9.111 GP 12.1)5 ZAL

PLAMETOCENTR 1C CONIC

C3 17.155 VNL 4.148

LNCH AZHTH LNCH TIME

!)0. DO 7 54 9

tO.DO 17 $ $5

100;00 9 9 59

100.00 19 30 29

110.00 10 5 44

110.00 19 31 10

DIFFERENTIAL C(_tRIrCT I ON6

TOE 1.0084 TRA 1.7912 TC3-5.4198 BAU 1.2440

RD( .2559 RRA -.L_34 R¢5 .2482 FAU .01978

FDE .3983 FRA .9444 FC3 -.9981 0SP 17279

ROE 1.0551 BRA 1.T928 BC3 5.4244 FGP -453

OIgTANCE $29.711

25.951 GAL 1.82 AZL 88.62 MCA 29E.OG SMA

38,558 GAP 12.99 AZP 90.D9 TAL 174.33 TAP

71.39 ZAP 188.02 [T$ (14.37 ZAE 128.75 ETE

12D.40 ECC .24344 INC 1.3923 Vl 29.810

80.38 RCA 91.09 APO 149.T1 V2 54.818

189.68 ZAC 115.44 [TC 270.33 CLP-1T4.�T

LAUNCH DATE OCT 8 1970

DLA -10.99 RAL 303.40 RAD 8587.7 VEL 11.770 PTH 2.08 VHP 8.342 DPA -11.25 RAP 289.39 ECC 1.2828

L-Z TIME [NJ LAT INJ LONG INJ RT ASC ZNJ AZNTH INJ TIRE PO C$T TIM INJ 2 LAT 1NJ 2 LONG

1830.19 -8.77 18.45 181.17 117.03 9 24 39 1250.2 -5.08 11.72

5170.03 25.71 231.Z0 185.91 77.71 18 29 48 4570.9 23.79 223.07

1585.54 -9.79 359.9t 190.83 118.38 9 39 25 985.5 -5.93 555.29

4890.31 28.84 210.31 195.32 79.32 19 51 57 4_90.5 24.69 _02.17

1410.04 -12.49 345.07 159.03 122.09 10 29 15 810.9 -8.15 338.65

4937.88 29.93 190.18 164.37 72.48 21 8 28 4057.9 27.14 182.02

RIO-COURSE [XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5328.7 $GR 477.9 $93 133.9 ST 1591.0 M 334.5 $S 473.7

RRT -.40S3 RRF -.4420 RTF .9038 CRT .7239 CR$ -.9699 CST -.9957

SGB 5350.1 Rt3 .OZ80 R13 -.9040 LSA 1977.2 NSA 232.3 $SA 24.8

SGI 5333.4 $GZ 4_.7 THA 177.80 ELI 1009.7 EL2 226.2 ALF 8.83

HELIOCENTRIC COliC

RL 149.47 LAL .O0

RP 108.98 LAP -1.55

NC 161.954 GL 9.34

PLAMETOCENTRIC CONIC

C3 18.569 VHL 4.309

LNCN AZNTN LI_H TIME

SK).O0 • 55 9

90.OO 17 27 E

lo0.O0 9 11 49

lo0.00 18 53 9

110.O0 10 9 19

110.O0 20 12 8

DIFFERENTIAL C(:mlECTION8

TO( 1.1704 TRA I.ON2 TC3-3.0113 BAU 1.2453

ROE .£409 llA -.2191 RE3 .2165 FAt) .018Z7

FDE .4315 FRA .9071 FC5 -.9517 0811 17258

BOE 1.1949 BRA 2.041HI BC5 5.0163 FSP -440

FLIGHT TIME 190.O0 ARRIVAL DATE AIR 9 1971

DISTANCE 532.150

LOL 14.30 VL 25.909 GAL 2.44 AZL 84.45 HCA 289.ZZ SMA 1LPO.11 ICE .24799 |NC 1.5484 Vl 29.910

LOP 283.52 VP _4.315 GAP 13.33 AZP 90.02 TAL 172.55 TAP 81.77 RCA 9'0.33 APO 149.89 V2 54.812

GP 1_.58 ZAL _8.18 ZAP 194.82 ETS 1_,73 ZN[ 128.87 ETE 169.95 ZAC 114.91 ETC 270.99 CLP-175.39

OLA -9.$1 RAL 30_.48 RAD 8547.8 V[L 11.830 PTH 2.10 VHp 8.543 DPA -11.45 NAP 288.82 ECC 1.$054

L-I TIME |NJ LAT INJ I._ INJ RT ASC INJ AZNTH INJ TIRE PO CST TIM IHJ 2 LAT INJ 2 LONG

1194.08 -10.72 L_.12 185.38 118,3_ 8 28 43 1294.1 -7.10 15.32

5143.03 23.31 229.33 199.30 79.88 18 5_ 45 4943.8 23.23 ££1.29

1146.91 -_1.79 3.41 1(;4.93 117.68 9 39 13 1040.9 -7.98 359.68

4111.04 L_.43 L_)8._O 199.L)0 75.51 ZO 14 12 4290.0 24.18 2O0.92

1411.97 -14.49 348.17 105.t5 121.31 10 33 43 81_.9 -10.23 341.85

4919.84 29.43 188.84 188.20 71.79 21 29 4 4018.8 29.$$ 180.75

RID-COU_K EXECUTION ACCURACY ORBIT O[T_ININATION ACCURACY

8GT 5350.9 8DR 473.1 $93 131.0 ST 1783.9 SIR 332.2 98 499.7

RRT -.4432 RRF -.4249 RTF .9081 CRT ,7233 CR$ -.9796 CST -.9999

S_ 5371.7 R23 .0_3_ R13 -.9062 LSA 1850.7 NSA 230.2 $SA 28.7

SGI 5355.0 SG2 423.8 THA 177.74 EL1 1782.5 [L2 229.5 ALF 7.90

2066



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUk_M DA•[ O(T • 19TO FLIGHT 11148 IB2.DO ARRIVAL DkT[ Aee 9 1971

t8(L[OCENTRt( CC_41C OiSTAN(( 537.§45

RL 149.47 LAL .00 LOt. 14.30 VL 25.849 GAL 3.09 AZL 88.29 HCA 272.30 SMA

RP 108.87 LAP -1.71 LOP 200.69 VP 36.4?4 GAP 13.70 AZP 89.93 TAL 170.77 TAP

RC 183.091 &L 9.09 GP 12.24 ZAL 65.11 ZAP 167.17 [T$ 89.34 ZA( 120.94 ET[

PLAI4ETOCENTRIC CONIC

C3 20.ZtO VHL 4.490 DLA -8.31RAL 309.39 SAD 4307.8 VEL 11.900 PTH 2.11 VHP

LNCH AZNTH LN(H TII4[ L-] TIN[ lNJ LAT INJ LONG INJ RT A4C INJ AZNTH |NJ TIN(

O0.O0 7 54 20 1254.57 -12.39 25.77 168.00 115.57 O 29 5

90.00 17 49 3 3121.62 24.94 227.81 173.41 74.17 19 14 25

100.00 9 13 48 1707.13 -13.M 4.90 118.07 114.44 9 42 15

100.00 14 14 21 4844.30 24.09 207.23 175.09 74.87 20 35 11

110.00 10 12 52 1522.17 -14.41 3Sl.tl 147.10 120.42 10 32 14

110.00 !tD $1 50 4t04.02 L_t.11 18T.10 $T2.05 71.24 21 46 34

DIFFI[RENTIAL C(_CTIONS N|D-CO8JRSI[ EXECUTION ACCUmACY

TIDE 1.3350 TWA 2.3032 TC3-4.6092 BAU 1.2474 SGT 5372.7 SGR 447.8 SG3 120.0

RD( .t41W 8RA -.L_t31 tiC3 .1941 FAU .01491 RRT -.4213RRF -.401_ RTF .9092

FD( .4410 F8A .9178 FC3 -.7234 BSP 17327 _ 5393.0 RJ_3 .011_Z R13 -.9093

1.3362 lIRA 2.3145 BC3 4.4133 FSP -430 SG1 5374.3 Sre2 4?.4.0 •HA 177.89

118.82 (CC .25292 INC 1.7141

83.15 RCA 8R.52 APO 150.15

170.20 ZAC 114.40 ETC 271.62

4.T54 DPA -11.56 RAP 291.28

PO CST TIN INJ 2 bAT

1356.8 -9.04

4321.8 22.81

1107.1 -9.93

4244.3 23.76

922.2 -12.23

4004.0 24.20

Vl 29.810

V2 34.808

CLP-178.11

(CC 1.$$29

INJ Z LONG

18.88

219.80

.07

19"9.21

344.68

179.77

ORB|T DETERI41NATiON ACCURACy

ST 1921.1 SR 330.4 S$ 520.9

CRT .7245 CRS -.6821CST -.8972

LSA Z004.0 NSA 220.5 SSA 20.9

EL1 1056.2 EL2 225.2 ALF 7.22

LAUI4CH OAT( OCT • 1070 FLIed4• TILE: 184.00 ARS|VAL DATE APR 10 1971

HELIOCENTRIC CONIC DISTANCE 342.390

NL 140.47 LAL .00 LOL 14.30 VL 25.799 GAb 3.70 AZL IM1.12 H(A 275.54 SMA 119.54 (CC .23010 IN(: 1.8608 Vl 29.810

RP 108.08 LAP -1.87 L(X e 289.03 VP 30.434 GAP 14.01 AZP 69.02 TAL 100.00 TAP 84.53 RCA 88.68 APO 150.43 VZ 34.801

Re 183.813 _ 10.34 _ 11.9_ ZAL 1_.17 Z&P I47.t_ ETS 72.21ZNE 129.01ET( 170.43 ZAC 113.89 ETC 272.20 CLP-170.8Z

PLANETOCE]II111( (ONi(

C3 21.101 VI, IL 4.7'08 DLA -7.05 RAL 312.17 RAD 4347.9 VlEL 11.981PTH 2.14 Vt4P 8.992 DPA -11.63 RAP 293.74 (CC 1.$647

LN(H AZMTI4 L_H TIN( L-I TIN( INJ LAT |NJ L_ |NJ RT AIME INJ AZNTH ZNJ TIN( PO CST TIM |NJ 2 LAT |NJ 2 LONG

00.00 7 58 $ Z017.71 -14.34 L_J)._Hi 173.87 114.47 $ 31 40 1417.7 -10.01 22.40

00.00 10 8 42 3104.30 24.47 2LNf,.4$ 177.34 73.05 14 34 47 45134.4 22.48 218.$5

100.00 0 10 0 171_.23 -15.43 10.37 173.34 115.03 0 43 26 1|_.2 -11.01 $.44

100.00 18 34 _ 4435.09 ES._ _.10 17T.00 74.30 20 54 57 4231.1 25.42 198.21

110.00 10 10 30 1379.91 -10.24 354.44 171.79 119.41 10 42 47 270.8 -14.21 347.68

110.00 IK) 30 M 4393.28 19.00 137.04 171.9_ 70.84 22 6 59 3995.3 25.08 179.04

DIFF_RI[NTIAL CGRR_CTIOI_J NID-COUII_M[ EXECUTION ACCLMACY ORBIT OET(RMINATION ACCURACY

1.4981 TRA 2.5_03 TC5-4.£115 BAU 1.2488 SGT 5380.7 _ 491.0 SG3 125.1 ST 2060.1 _q 528.7 $3 558.2

RDE .2901RRA -.2407 RC3 .111)A FAU .01382 RIRT -.$el)RSRRF -._013 RTF .9127 CRT .7279 CRS -.$8T1CST -.8977

FD( .4801 F8A .IHMI7 FC$ -.4105 BSP 17435 SGB 5410.4 R23 .0154 R11 -.9127 LSA 2142.4 141A 225.8 $$A 19.4

ROE 1.5215 MA 2.3105 9C5 4.2150 FSP -422 341 5393.0 $42 423.1 THA 178.03 ILl 2074.1 £12 223.0 ALF 0.70

LAUNCH DATE OCT 8 1970 FLIGHT TIM( 188.00 ARRIVAL DATE APR 12 IBTI

141[LIOCENTRIC CONIC

RL 148.47 LAL .DO LOL 14.30 VL

RP fOR.SO LAP -2.05 LOP 883.01 YP

RC 187.715 GL 10.71 GP 11.64 ZAL

PLAN2TOC(NTRIC CON|C

C3 84.408 V14L 4.940 DLA -5.94 RAL 314.$2 RAD 4SlMI.D V1EL

LNCN AZMTH LNCN TIN( L-I TIM( INJ LAT

90.00 • 59 49 2077.55 -15.02

00.00 18 28 3 5091.05 24.45

100.00 9 16 tO 1024.22 -17.12

100.00 19 53 12 4020.21 _5.42

110.00 10 ZO 8 1050.73 -20.04

110.00 21 7 54 4300.40 28.72

DIFFERENTIAL CORRI[CTION3

!.8722 TRA t.47_8 TC3-3.8114 EAU 1.247_

litD( .2715 RRA -.2510 RC3 .1474 FAU .01435

FD( .5173 F8A 1.0107 FC3 -.5010 BSIP 17508

BO4[ 1.8841 B_A 2.$010 BC3 3.0222 FSP -413

DISTANCE 540.175

25.750 GAL 4.50 AZL 87.95 HCA 276.70 SHA 119.27 (CC .28432 INC 2.0488 Vl 28.810

34.393 GAP 14.51 AZP 85.09 TAL 147.85 TAP 85.95 RCA $7.75 APO 150.$0 V2 $4.797

50.38 ZAP 140.10 ITS 75.35 ZA( 129.06 ET[ 170.65 ZAC 115.38 ETC 272.$8 CLP-177.55

1_.074 PTH 2.14 VHP 9.244 DPA -11.$2 RAP 294.19 ECC 1.4017

INJ LONG |NJ RT ASC |NJ AZNTH |NJ TIN( PO CST TIN INJ E LAT |NJ 2 LONG

32._9 178.16 113.46 $ 34 24 1477.5 -12.09 85.90

225.74 181.26 75.2_ 19 33 55 4491.6 22.19 217.82

15.84 177.65 114.80 9 45 44 1224.2 -13.02 $.80

205.44 110.91 74.0,I 21 13 32 421'0.2 23.18 187.48

357.42 178.11 118.29 10 47 19 1030.7 -15.10 330.71

186.50 179.80 70.41 22 24 ZO 3984.5 25.81 ITO.G2

NID-COURS([XECUTION ACCUItACY ORBIT DETERMINATION ACCURACY

3GT 5404.4 _ 414.4 !_93 I82.2 ST 2184.0 Air 3E7.0 18 558.3

RRT -.57531Ull r -.3510 RTF .9163 CflT .7297 CR$ -.0028 CST -.0981

SGB 54_3.511U_ .0129 R13 -.9143 LSA 2J_61.0 14SA 224.9 SSA 18.2

_1 _407.| _ 420.9 THA 176.18 ILl 2109.9 (L2 222.2 ALF $.29

LAUNCH DATE OCT 8 1970 FLIGHT TIN( 1M.O0 ARRIVAL DATE APR 14 1971

HELIOCENTRIC CONI¢ 014TAIMC[ §$3.403

8L 149.47 LAL .00 LOL 14.$0 VL 23.702 GAL _._5 AZL 07.73 NCA 241.86 $8MA

RP 101.82 LAP -_.17 LOP 294.17 VP 34.397 GAP 14.9_ AZP $9.54 TAL 165._0 TAP

R( 108.810 _ 11.00 _P 11.34 ZAL 56.74 ZAP 14_.49 ET$ 78.75 ZAE 129.13 ET£

PLANETOC[NTRI¢ CONIC

C3 27.011V_L 5.197 DLA -4.87 RkL 317.33 RN) 43141.1VEL 12.181PTH 2.19 V_MP

LN¢H AZNTH LNCH TIN( L-I TIN( INJ LAT INJ _ INJ RT A$C INJ AZNTH

IO.O0 8 1 44 21_H1.1)9 -17.59 _._7 11_.47 112._5

$0.00 18 47 $ 3015.18 _.4.31 2_5.10 185.19 73.01

1OO.O0 9 20 47 IlMJl.I)_ -10.71 17._2 101.37 113.74

100.00 _O 10 41 4813.42 23.49 ZO4.9_ 184.9_ 73.93

110.00 10 23 44 1191.09 -£1.7£ .03 110.45 117.07

110.00 21 14. 11 4513.30 29.45 114.37 like.till 70.31

DIFIrlERENTIAL C8_II_CTIOI_ NID-C_ []_CUT|_N ACCURACY

TI_ 1.8809 TItA 3.17_4 TC5-$.4414 BAU 1.2436 $6T $4.t$.OVdt 444.£ 8G3 119.4

RiD( .2M$ 811A -._914 8C3 .1293 FAU .01312 8RT -._5041m_" -.$344 RTF .9102

FOE .3450 FRA 1.0333 FC$ -.41_04 BliP 17390 _ $43_.211_3 .010_ R13 -.9202

ROE 1.8722 MA $.1871 BC$ 3.4437 FSP -405 1411 5414.1M;_ 417.7 •HA 178.34

119.01 [CC .27007 INC 2.2188 Vl _9.810

07.54 RCA 84.77 APO 151.24 V_ 34,791

1TO.03 ZAC 112.09 ETC 273.50 CLP-178.27

9.517 OPA -11.5A RAP 298.64 ECC 1.4445

INJ TIN( leo CST TIN INJ 2 LAT INJ 2 LONG

8 37 20 1530.1 -14.38 Zt.$7

20 11 51 4493.2 28.01 217.28

9 32 8 1201.1 -13.35 10.14

21 30 59 4213.4 23.03 187.O5

10 51 30 1083.9 -17.91 313.76

22 40 34 3985.4 23.75 178.42

ORBIT DETERNINATION ACCURACY

ST 2_8.9 M 325.2 33 571.•

CRT .7323 CR$ -.0983 CST -.0J84

LSA 2300.7 MSA 222.8 $3A 17.1

(L1 2311._ EL2 E20.3 ALF S.DT
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUGH DATE OCT • INTO

HELIOCENTRIC CONIC

lit. 141.47 LAL .DO

RP 104.93 LAP -E.$1

R¢ 141.483 GL 11.tl

PL&t4(TOCENTR I ¢ CONIC

C$ $0.024 Vt'lb 5.440

LNCH AZMTH LNCN TIME

IO.OO l 5 44

90.00 14 4 1

100.00 D R3 17

1OO.00 _O 27 19

110.00 10 27

110.00 21 30 55

FLIGHT TII_ laD.DO ARRIVAL DATE APR 11 IR7I

DIJTANC( S$8.551

LOL 14.30 VL 25.t54 GAL I.OS AZL 87.81HCA 285.02 DNA 118.75 ECC .ZTDO8 INC Z.$948 Vl IN.DID

LOP 299.33 VP ••.3tO GAP 15.45 AZP |9.31 TAL 183.77 TAP 88.?4 R¢A 85.?3 APO ISl.T7 VZ 34.790

GP ll.15 ZAL 54.24 ZAP lll.ll ETI 82.42 ZA( 129.17 ETE 171.04 ZAC 11Z.$9 (TC 274.10 CLP-179.Ol

DLA -3.89 RAL 319.70 RM) 4511.2 VEL 12.304 PTH 2.22 VHP 9.814 DFA -11.40 RAP 301.08 ECC 1.494I

L-I TIM( INJ LAT INJ LONG INJ RT ASC |NJ AZNTH |NJ TIME PO CDT TIN INJ 2 LAT INJ Z LONG

11t3.31 -14.05 40.14 111.79 111.31 8 40 II 1543.4 -15.9R 32.81

$078.74 24.23 224.84 181.10 74.81 20 28 31 4478.? 21.92 Ill.g7

1131.43 -20.21 Z0.78 184.30 112.51 9 55 34 1338.8 -14.98 15.48

4810.50 21.43 204.74 184.72 73.74 21 47 21 4210.5 22.9l 194.85

1734.25 -23.30 4.07 184.80 115.75 10 5l 18 1136.3 -19.45 356.84

4383.84 2t.•4_ 184.40 107.55 70.54 22 55 59 3445.4 25.74 178.45

OlFFI_ENTIAL C(_ItECTION•

TO( !.0341 TRA 5.407G TC3-3.0001 BAU 1.2374

.RII4 liRA -.E91HIRC3 .1049 FAU .01199

F0( .3725 FRA 1.O274 FC5 -.3444 B&P 17175

2.0515 MA 5.5010 IK5 3.0025 FDP -397

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCORACY

SGT 5411.5 SGR 457.1 SG3 111.7 ST 2397.0 SR 323.4 SS 585.8

RRT -.3244 RRF -.30t57 RTF .9244 CRT .73S4 CRS -.7044 CST -.994G

846 §4H.1 RZ3 .0085 R13 -.9244 LSA 2478.8 NSA 220.1 S$A 16.1

SGI 5420.4 802 413.3 THA 170.49 EL1 2408.8 ELE 210.0 ALF 5.71

LAUNCH DATE OCT D 1970 FLIGHT TIME 192.00 ARRIVAL DATE APR 18 1971

H_L IOCENll ! C CR_IC

RL 149.47 LAL .IX)

RP 1Oe.95 LAP -2.45

K 198.940 tt. 11.58

PLANETOCENTm 1( COUlC

C5 53.313 M_L 3.791

LNCH AZNTH INCH TINE

IO.00 I S $4

90.00 11 18 44

1OO.00 9 IS 31

100.00 tO 48 tO

110.00 10 30 $4

110.00 85 Ii 14

LOL 14,50 VL

I_P 3Cr£.30 VP

10.95 ZAL

DISTANCE 513.113

23.$08 GAL t.t0 AZL 17.42 HCA 284.18 SNA 118.49 ECC .28400

_4.t03 GAP 15.9t AZP 41.20 TAL 112.07 TAP 90.24 RCA 84.t9

51.18 ZAP 1t0.07 £T1 84.54 ZAE 124.11 ETE 171.22 ZAC 111.90

DLA o2.14 RAL 3£1.04 RAO 1584.3 VEL 12.445 PTH 2.25 VHP 10.157 DPA -11._0

L-I TIN[ INJ LAT INJ LONG INJ RT ARC ZNJ AZNTH INJ TIM( PO COT TIM

L_249.53 -tO.40 45.7'0 111.11 110.08 8 43 23 1649.4

SO74.00 _I..N 2P.4.83 11r_.09 74.Rt_ 20 44 22 4478.1

11t)1.44 -EI.51 _4.25 I14.13 111.11 9 59 2 1591.4

4111.Z0 23.45 L_D4.83 112.11 73.76 22 2 39 4211.2

1787.78 -24.79 7.33 184.17 114.33 11 O 42 1187.8

4307.45 28.75 14t.84 191.42 70.84 23 10 22 3987.8

D ! FF(_JIT ! A_ ¢_RM(CTIONI

T01 1.8118 ltl 1.0843 TC3-2.7409 DAU 1.2£87

• 3140 RItA -.1741 RC3 .04if FAU .01082

FOE .31H1¢1 IrRA 1.1421 FC5 -.2719 8_P 17770

!101 £.1483 MA 5.1_14 8C5 2.7425 F_I, -510

INC 2.5751 Vl 29.810

APO 152.38 V2 34.788

(TC 274.44 CLP-179.75

RAP 303.50 ECC 1.5514

INJ Z LAT INJ 2 LONG

-17.4• _.24

21.90 214.92

-18.52 18.80

22.47 194.90

-21.29 559.93

25.•4 174.49

ORBIT DETERMINATION ACCURACY

ST 2485.1 8R 521.5 4S 5Pt.D

CRT .7514 CR• -.7114 ClT -.t948

LSA 2585.2 N•A 217.2 S•A 15.3

ELI 24t4;5 EL2 215.3 ALF 5.51

MID-COURS_ EXECUTION ACCURACY

_4FT S4L_ID.I _ 4_7.2 _03 114.0

R_T -.2841 _ -.2854 RTF .9289

SGB 3437.• RL'J .0071 R13 -.42•9

401 5422.0 SG2 407.9 THA 17•.••

LAUNCH DATE OCT e 1470

t_LIOCENTR IC CONIC

RL 144.47 LAL .DO

RP 104, J4 LAP -t.57

RC 193.178 GL 11.4l

PLANET•CENT91C CONIC

C5 57.55• _14L •.1El

LN(H AZNTH LN(N T|R

40.00 • • 5

I0.00 14 34 41

1OO.OQ • 28 2l

IO0.OQ tO 58 42

110.00 10 34 23

110.00 L_ 7 14

FLIGHT TIME 194.00 ARRIVAL DATE APfl tO 1iTl

DISTANCE 588.571

LOt. 14.30 VL 25.54E GAL 7.80 AZL 87.24 NCA 291.33 IRA 118.25 ECC .29474 IN(: 2.7G19 Vl 2R.810

LOP 505.88 VP 34.251 GAP 18.55 kip 88.t8 TAL 110.39 TAP 91.72 RCA 83.5R APO 153.10 V2 34.78l

GP 10.75 ZAL 49.87 ZAP 18t.28 ETI !10.44 ZA_ 121.20 (T[ 171.3_ ZAC IlJ.4D ETC 275.27 CLP 17R.4_

OLA -2.14 RAL 324.04 RAD 8384.5 VEL 12.807 PTH E.29 VHP 10.490 DPA -10.15 RAP 305.90 ECC 1.1181

L-I TIN[ |NJ LAT INJ LON_ |NJ RT A$C INJ AZMTH INJ TIN( PO C•T TIM INJ 2 LAT INJ 2 LONG

E304.05 -21.83 47.23 11_.42 101.73 • 48 21 1704.0 -18.84 3i.•4

50_0.84 24.27 t2S.O_ 111.88 74.94 20 59 2 4480.9 21.97 217.11

L_lJall.•7 -22.88 E7.71 194.98 10_.80 10 2 31 1444.9 -19.94 20.12

4815.29 E5.52 t05.11 194.47 73.81 22 18 57 4215.3 25.07 197.17

1888.40 -28.11 10.4_ 1t3.S4 112.14 11 5 2 1238.4 -22.•5 3.04

45_4.53 tR.to 187.14 199.27 70.10 23 23 48 _l_klJ.5 24.02 179.14

DIFFERENTIAL C._RRECTIOH•

TIDE 2.4212 TRA 4.1t15 TC3-|.4231 BkU 1.2172

IItO( .5510 RRA -.2819 RC3 .0755 FAU .00974

FDE .•249 FRA 1.1099 FC3 -._48 Blk _ 17901

DO( 2.4457 liRA 4.L_008 8C3 2.4242 FIP -394

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT $434,1 8DR 418.4 84;3 111.3 ST 2552.8 M 319.4 •• •11.4

RRT -.2144 RRI r -.2554 RTF .9534 CRT .7447 CR4 -.7189 CST -.9990

$4_0,9 R23 .0058 R13 -.9535 LSA 2835.4 NSA 214.0 ••A 14.5

S_1 _|8,0 _ 401.3 THA 178.82 ELI 2545.7 ELI 212.5 ALF 5.5•

LAUNCH DATE OCT • 1970 FLIGHT TIN( I_N_.O0 ARRIVAL DATE AIR 22 1971

14EL IOCENTR 1C CONIC

NL 149.47 LAL .00

RP 104.94 LAP -J_. 48

RC 194._HI7 G_ 11.55

PLANETOCENT_ 1C C_NIC

C5 41.2S0 VtRL 1.900

LNCH AZNTN LNCH TIRE

90.00 • 10 EO

• 0.00 19 47 53

100.00 9 51 2

1DO.D0 21 9 54

110.OO 10 57 48

IIO.OO I_ 111 _17

DISTANCE 57_.410

LO_ 14.50 VL 25.317 GAL 8.71 AZL 87.04 HCA 294.41 SMA

LOP 504.9£ VII _4.£11 GAP 17.11 AZP 84.77 TAL 138.74 TAP

GP 10.54 ZAL 47.RO ZAP 184.58 IT• 94.84 ZA( 129.1t ET[

118.01 (CC ._434 INC 2.t570 Vl 29.610

93.23 RCA 82.09 APO 153.92 V2 34.785

171.58 ZAC 110.40 ETC 275.85 CLP 174.71

DLA -1.$8 RAL 3_.02 RAD 8584.8 VI[L 12.7tl PTH 2.53 VHP 10.178 DPA -10.15

L-I TIN( INJ LAT INJ _ INJ fiT ASC INJ AZlATH INJ TIN( PO C•T TIM

2117.41 -1_.71 S0.74 1159.72 107.32 8 41 3? 1757.4

S008.97 E4.38 t_5.4_ 200.TO 75.12 21 12 42 _187.0

2OI7.09 -24.03 31.15 184.27 108.54 10 5 59 1497.1

441_t.33 25.84 L_)S.IK) 200.51 74,11 2_ 30 18 4£££,5

IR_1.07 -27.44 13.1r_ 197.91 111.24 11 9 18 1284.1

41_04.51 L_.12 187.8_ 1119,09 71.2S 23 36 21 4004.5

DIFFTJERTIAL C(III_710MI

TO( t.ltll 11Li 4.1178 TC3-1.1811BkU 1.tO14

ROE .3494 lUlA -.tISO RC_ .OSlt FAU .008tt

FD_ .43Sl IrRA t._H_5 FC_ -.177_ IIM I 1_O50

DO( 2.9495 NA 4.5787 BC5 2.1270 FSF -378

NID-CO_IUM_ EXECUTION ACCURACY

8GT 540S.5 _ 404.9 103 108.7

RRT -.2538 RRF -.1_49 RTF .9382

8641 54L_0.7 RL_3 .0041 R15 -.9362

_M_I 3408.3 I02 313.8 THA 178.99

RAP _08.28 ECC 1.•855

INJ 2 LAT INJ 2 LONG

-tO.t7 43.02

22.10 217.51

-21.$0 £5.42

_3.£3 197.94

-24.30 I.ll

28.26 179.74

ORBIT DETERMINATION ACCURACY

ST 2612.6 SR 517.1 S• 624.9

CRT .7505 CRS -.7272 CST o.9991

LSA 2894.5 NSA 210.2 SSA 13.8

EL1 2823.5 ELI 208.7 ALF 5.24
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5. 197OJ

.AUNCH DATE OCT 8 1970 FLIGHT TIM( 198.00 ARRIVAL DATE ApR 24 1971

HELIOCENTRIC CONIC

RL 14R.47 LAL .00

RP 108.94 LAp -2.80

RC 198.798 GL 11.56

PLANET_ENTRIC CONIC

C3 47.707 VHL 6.907

LNCH AZ14TM LNCH TIM(

90.00 8 12 37

90.00 20 0 27

100.00 9 33 35

100.00 21 22 S

110.00 10 41 9

110.00 22 31 5

DISTANCE 576.104

LOL 14.30 VL 25.4T3 GAL 9.79 AZL 66.84 HCA 297.64 ,Td4A 117.77 ECC .31506 INC 3.1622 vl 29.910

LOP 311.98, VP 35.188 GAP 17.87 AZP 88.53 TAL 157.14 TAp 94.78 RCA 60.67 APO 154.68 V2 34.765

GP 10.38 ZAL 45.66 ZAP 169.42 ETS 99.36 ZA( 129.15 ETE 171.72 ZAC 110.40 ETC 276.37 CLP 177.92

0LA -.69 RAL 327.88 RAD 6558.8 VEL 13.003 pTH 2.37 VHp 11.301 DPA -10.31

L-I TIM( INJ LAT INJ LONG INJ RT ASC |NJ A214TH INJ TIME PO CST TIM

2409.38 -23.77 54.21 203.98 105.86 8 52 46 1809.4

3095.07 24.53 226.06 204.49 75.40 21 25 23 4496.1

2148.03 -2§.07 34.57 203.55 106.83 10 9 26 1545.0

4632.86 25.85 206.30 204.10 74.43 22 42 39 4232.7

1936.70 -28.59 17.23 202.26 109.$9 11 13 25 1335.7

4616.75 29.39 186.89 202.89 71.70 23 48 2 4016.7

DIFFERENTIAL CCRRECTIONS

TDE 2.8414 TRA 4.9677 TC3-1.8504 BAU 1.1806

ROE .3694 RRA -.2856 RC3 .0468 FAU .00763

FOE .6644 FRA 1.2923 FC3 -.1385 BSP 16181

BOE 2.8653 BRA 4.9759 BC3 1.8510FSP -373

RAp 310.63 ECC 1.7851

INJ 2 LAT INJ 2 LONG

-21.37 46.36

22.29 218.11

-22.53 26.70

23.46 195.31

-25.65 9.29

26.61 180.61

ORBtT DETERN1NAT|ON ACCURACy

ST 2662.7 SR 314.6 $S 637.1

CRT .7§72 CRS -.7361 CST -.9993

LSA 2748.1 NSA 206.0 SSA 13.2

EL1 2673.4 EL2 204.7 ALF 5.14

MIO-C(_JRS( EXECUTION ACCURACY

S_T 5391.9 _ 392.7 SG3 106.1

RRT -.1960 RRF -.1915 RTF .9431

SG8 5406.2 R23 .0039 RI3 -.9431

S_1 5392.5 SG2 384.9 THA 179.17

LALNMCN DATE OCT 8 1970 PLIGHT TINE 200.00 ARRIVAL DATE ApR 26 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .00 LOL 14.3D VL

RP 108.94 LAp -2.90 LOP 313.15 VP

RC 200.576 6L 11.55 GP 10.22 ZAL

PLAN(TOCENTRIC CONIC

C3 54.077 VHL 7.3_4

LNCH AZ!IATH LNCH TIM(

90.00 8 14 53

90.00 20 11 59

100.00 9 _6 13

100.00 2_ 33 21

110.00 lO 44 24

110.00 22 41 40

DIFFERENTIAL C_NRECT|ONS

TDE 3.0687 TRA 5.3R47 TC3-1.5947 8AU 1.1532

ROE .3910 RRA -.2834 RC3 .0361 FAU .00657

FOE .7155 FRA 1.3492 FC8 -.1053 B_P 18281

ROE 3.0935 BRA 5.4021 9C3 1.5951 FSP -368

DISTANCE 582.628

25.430 GAL 10.89 AZL 88.62 PICA 300.80 SMA 117.54 ECC .32690

36.158 GAP 18.63 AZP 88.27 TAL I55.58 TAp 96.38 RCA 79.12

43.85 ZAP 169.38 ETS 104.00 Z/_ 129.09 ETE471.88 ZAC 109.90

INC 3.3795 vl 29.810

APO 155.97 V2 34.786

ETC 276.89 CLP 177.10

DLA -.07 RkL 329.62 RAD 6559.0 V(L 13.245 PTH 2.42 VHF 11.769 DpA -9.92 RAp 312.94 ECC 1.6900

L-I TIM( IMJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO CST TIM lNJ 2 LAT INJ Z LONG

2459.88 -24.67 57.84 208.20 104.37 8 55 55 1859.9 -22.45 49.67

5107.R4 24.73 226.87 208.25 75.76 21 37 7 4507.9 22.53 218.89

2197.59 -26.01 37.96 207.80 109.28 lO 12 51 1597.6 -23.66 29.95

4845.46 26.08 207.18 207.86 74,84 22 54 7 4245.5 23.7A 199.16

1984,19 -29.63 20.54 206.58 107.88 11 17 28 1384.2 026.90 12.42

4631.63 29.70 189.73 206.85 72.24 23 58 52 4031.6 26.99 181.60

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5374.5 S_R 380.0 SG3 103.7 ST 2704.0 SR 311.8 SS 651.3

RRT -.1§88 RRF -.5545 RTF .9481 CRT .7648 CRS -.7459 CST -.9994

SGB. S38T.9 R23 .0034 R13 -.9481 LSA 2791.5 NSA 201.3 SSA 12.5

SGI 5374.8 $4;2 375.1 THA 179.35 EL1 2714.6 EL2 200.1 ALF 5.07

L_UNCH DATE OCT 8 1970 FLIGHT TIME 202.00 ARRIVAL DATE APR 28 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 108.93 LAP -3.00

RC 202.339 GL 11.50

PLANETOCENTRIC CONIC

C3 61.540 VHL 7.645

LNCN AZMTH LNCH TINE

90.00 8 17 15

90.0_ 20 22 52

100.00 9 56 48

100.00 21 45 59

110.00 10 47 34

110.00 22 51 22

DISTANCE 586.946

LOL 14.50 VL 25.389 GAL 12.09 AZL 86.39 HCA 305.96 SMA 117.32 ECC .34006 INC 5.6116 Vl 29.810

LOP 318.31VP 36.130 GAP 19.47 AZP 87.98 TAb 154.08 TAp 98.04 RCA 77.d3 Apo 157.22 v2 34.787

GP 10.08 ZAL 42.17 ZAp 169.26 ETS 108.72 ZAE 129.00 ETE 172.03 ZAC 109.40 ETC 277.40 CLP 176.25

DLA .49 RAL 531.25 RAD 6569.1VEL 15.52A PTH 2.47 VHp 12.288 SPA -9.A9 RAp 315.22

L-I TIME INJ LAT INJ LONG INJ RT AgC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT

2508.78 -25.45 61.01 212.35 102.85 8 59 2 1908.8 -23.45

5122.56 24.97 227.86 211.94 76.20 21 47 55 4522.4 22.83

2245.66 -26.83 41.30 211.99 103.71 10 16 15 1645.7 -24.69

4860.71 26.34 208.25 211.56 75.54 25 4 40 4260.7 24,07

2030.41 -50.55 23.83 210.86 106.14 11 21 24 1A30.4 -28.04

4645.73 50.05 190.94 210.55 72.88 24 8 51 4048.7 27.41

DIFFERENTIAL CORRECTIONS

TDE 5.3113 TRA 5.8533 TC3-1.3578 8AU 1.1174

ROE .4144 RRA -.2779 RC5 .0269 FAU .00547

FDE .7491FRA 1.4111FC5 -.0770 8,_P 18326

BDE 3.3372 BRA 5.8599 BC3 1.3581FSP -359

ECC 2.0128

INJ 2 LONG

52.92

219.84

33.16

200.17

15.53

182.74

ORBIT DETERMINATION ACCURACY

ST 2738.3 SR 508.7 SS 667.2

CRT .7734 CRS -.7564 CST -.9995

LSA 2828.4 HgA 196.1 SgA 11.9

EL1 2748.7 EL2 195.0 ALF 5.01

HID-COURSE ExECuTION ACCURACY

SGT 5354.0 SGR 366.9 SG3 101.4

RRT -.1150 RRF -.1132 RTF .9532

SGB 5366.5 R23 .0031 R15 -.9532

SGI 5354.1 362 364.4 THA 179.55

LAUNCH DATE OCT 8 1970 FLIGHT TIME 20A.[ID ARRIVAL DATE APR 30 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 108.93 LAP -3.06

RC 204.080 GL 11.42

PLANETOCENTRIC CONIC

C3 70.326 VHL 9.366

LNCH AZMTH LNCH TIM(

90.00 8 19 33

90.00 20 32 8

100.00 9 41 21

100.00 21 53 1

110.00 10 50 35

110.00 23 0 15

DISTANCE 591.013

LOL 14.30 VL 25.348 GAL 13.38 AZL 86.14 HCA 307.11 ,_AA

LOP 321.48 VP 36.104 GAP 20.40 AZP 87.67 TAL 152.66 TAp

GP 9.94 ZAL 40.63 ZAp 169.04 ETS 115.46 Z_ 128.87 ETE

117.11ECC .35475 INC 3.8616 vl 29.610

99.77 RCA 75.57 APO 158.65 V2 3_.789

172.19 ZAC 108.90 [TC 277.88 CLP 175.37

DLA .95 RAL 332.72 RAO 6569.4 VEL 15.845 pTH 2.55 VHp 12.865 DpA -9.04 RAp 317.44

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2555.94 -26.12 64.30 216.42 101.54 9 2 9 1955.9 -24.30

5139.10 25.24 229.01 215.57 76.72 21 57 47 4539.1 25.16

2292.09 -27.53 44.57 216.09 102.12 10 19 33 1692.1 -25.59

4878.19 26.64 209.45 215.19 75.91 23 14 19 4278.2 24.44

2075.20 -31.35 27.07 215.06 104.37 11 25 13 1475.2 -29.06

4667.84 50.43 192.31 214.02 73,61 24 18 1 4067.8 27.88

DIFFERENTIAL CCRRECTIONS

TOE 5.5716 TRA 6.3474 TC3-1.1393 BAU 1.0715

ROE .4397 RRA -.2695 RC3 .0193 FAU .00d30

FOE .7R57 FRA 1.4758 FC5 -.0530 BSAP 18299

BDE 3.5986 BRA 6.3531 8C3 1.1395 FSP -351

HIO-COURSE ExECuTION ACCURACY

SGT 5330.9 SGR 353.5 SG3 99.2

RRT -.0664 RRF -.0568 RTF .9582

SG8 5342.6 R23 .0029 R13 -.9582

SG1 5331.0 SG2 352.7 THA 179.75

ECC Z.1574

INJ 2 LONG

56.10

220.96

36.31

201.34

18.61

184.04

ORBIT DETERMINATION ACCURACY

ST 2766.1SR 305.4 SS 685.3

CRT .7828 CRS -.7678 CST -.g9g6

LSA 2859.7 MSA lg0.3 SSA 11.3

EL1 2776.4 EL2 189.3 ALF 4.96

2069



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUNCH DATE OCT 9 1970 FLIGHT TIME 2OS,O0 ARRIVAL DATE HAY 2 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .O0 LOL 14.30 VL

RP 100.92 LAP -S.lS LOP 324.64 VP

8C 805.80E GL 11.$2 GP 9.82 ZAL

PLAN[TOCENTRIC CONIC

C3 8D.TIS VHL 8.995

LNCN AZNTH LNCH TIN(

90.00 8 21 52

90.00 ZO 40 45

100.00 9 43 51

1DO.DO 2Z I 26

110.00 10 53 38

110.00 23 8 11

DIFFERENTIAL CORRECTIONS

TOE 3.8532 TRA 8.8830 TCS -.9382 BAU 1.0126

ROE .4972 RRA -.8549 RCS .0132 FAU .00303

FOE .8281 FRA 1.5538 FC3 -.0525 BSP 18166

BO( 5.8814 Ei_A 6.8878 BC3 .9582 FSP -340

DISTANCE 59A.774

ZS,SO9 GAL 14.80 AZL 85.87 HCA 310.27 SHA 116.gl ECC .37117 IHC 4.133A Vl 29.610

38.079 GAP 21.45 AZP 87.33 TAL 151.32 TAP 101.59 RCA 73.51 APO 160.$0 V2 34.792

$9.22 ZAP 168.75 [TS 118.17 ZAE 128.69 ETE 172.$5 ZAC 108.A1 ETC 278.34 CLP 174.44

DLA 1.41 RAL $34.09 RAD 6569.6 VEL 14.215 PTH 2.59 VHP 13.509 DPA -8.56 RAP 319.62 ECC 2.3285

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH [NJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2801.16 -26.69 67.49 220.38 99.83 9 5 13 2001.2 -25.06 59.20

5157.98 25.55 250.$2 219.12 77.31 22 6 43 4558.0 25.53 222.22

2539.87 -28.15 47.74 220.08 100.55 10 22 48 1756.7 -26.39 39.38

4897.70 26.96 210.81 218.75 76.56 25 23 4 4297.7 24.84 202.65

2118.$7 -32.04 50.25 219.16 102.61 11 28 55 1518.4 -29.97 21.84

4888.77 30.82 193.81 217.61 74.42 24 26 19 4088.8 28.$7 185.46

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCIJRACY

SGT 5506.4 6648 340.2 $63 97.1 ST 2788.4 SIR 301.9 85 706.1

RRT -.0120 RRF -.0146 RTF .9632 CRT .7935 CRS -.7800 CST -.9896

8648 5317.3 R25 .0029 R13 -.9632 LSA 2886.4 NSA 184.1 8SA 10.8

861 5306.4 862 540.2 THA 179.96 ELI 2798.8 EL2 183.1 ALF 4.93

LAUNCH DATE OCT 8 1970 FLI_4T TIME 208.00 ARRIVAL DATE MAY 4 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 108.91 LAP -S.22

RC EO7.SO3 (d. 11.20

ffLAN[TOC[NTRIC C(_41C

C5 95.115 YHL 9.650

LNCH AZMTN LNCH TIME

90.00 8 24 10

90.DO 2O 48 22

100.00 9 48 20

1DO.DO 22 8 54

110.00 10 $6 28

110.00 23 18 IS

DIFFERENTIAL CORI_CTIQN8

TDE 4.1598 TRA 7.4852 TCS -.7559 8AU .9586

RDE .4878 RRA -.2556 RC3 .0084 FAU .00182

FOE .8710 FRA 1.8389 FC5 -.0151 BSP 17924

BO( 4.1889 BRA 7.4689 BCS .7540 FSP -329

DISTANCE 598.156

LOL 14.S0 VL 25.271 GAL 16.55 AZL 85.57 NCA 313.42 SNA

LOP $27.81 VP 36,056 GAP 2"2.62 AZP 88,95 TAL 150,09 TAP

GP 9.70 ZAL 37,94 ZAP 168,51 ET8 122,81 ZAE 128,46 ETE

116.71 ECC .58959 INC 4.4520 Vl 29.810

103.51 RCA 71.24 APO 182.18 V2 34.795

172.52 ZAC 107.92 ETC 278.77 CLP 178.45

DLA 1.77 RAL 555.34 RAD 6569.8 V[L 14.644 PTH 2.65 VHP 14.253 DPA -8.06 RAP 321.73 ECC 2.5324

L-| TIME INJ LAT INJ L._ INJ RT ASC ZNJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2&44.20 -27.15 70.55 224.20 98.56 9 8 14 2044.2 -25.72 62.18

5178.81 25.83 231.77 222.57 77.98 22 14 41 4578.8 25.92 223.82

2379.18 -28.82 50.81 225.95 99.01 10 25 59 1779.2 -27.08 42.34

4919.07 27.28 212.31 222.21 77.29 25 SO 55 4319.1 25.26 204.10

2159.68 -32.61 $3.33 223.13 100.86 11 52 27 1559.7 -30.77 24.80

4711.54 31.22 195.45 221.11 75.$1 24 33 46 4111.S 28.89 187.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5280.4 $Gl_ 327.2 SG3 95.2 ST 2805.6 SR 298.S SS 730.2

RRT .0488 RRF .0445 RTF .9880 CRT .8047 CR8 -.7931 CST -.9997

8GB 5290.5 R25 -.0030 RIS .9680 LSA 2908.9 MSA 177.3 SSA 10.2

SG1 5280.4 SG2 526.8 THA .17 ELI 2815.8 EL2 176.4 ALF 4.91

LAUNCH DATE OCT 6 1970 FLIGHT TIME 210.00 ARRIVAL DATE HAY 6 1971

H(LIOCEHTRIC CONIC DISTANCE 601.065

RL 149.47 LAL .DO LOt. 14.$0 VL 25,255 GAL 18.06 AZL 85,24 HCA 315,58 SMA 116.52 ECC .41033 INC 4.7654 Vl 29.810

RP 108.90 LAP -S.27 LOP 330.98 VP $8.055 GAP 25.95 AZP 88.54 TAL 148.99 TAP 105.57 RCA 68.71 APO 184.34 V2 34.799

RC 208.184 GL 11.05 GP 9.59 ZAL $6.80 ZAP 167.78 ETS 127.$5 ZAE 126.17 (TE 172.70 ZAC 107.44 ETC 279.18 CLP 172.40

PLAN[TOCENTRIC CONIC

CS 107.973 VHL 10.$91 DLA 2,05 RAL $36,45 RAD 6570,1 VEL 15,143 PTH 2,72 VHP 15.050 DPA -7.55 RAP 523.77 ECC 2.7770

LNCH AZNTH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 9 28 28 2884.78 -27.52 73.46 227.86 96.95 9 11 13 2084.8 -28.27 65.02

90,00 20 54 58 5201.46 26.14 233.35 225.90 78.71 22 21 39 4601.3 24.32 225.16

IOO.DO 9 48 46 2419.32 -29.02 53.73 227.64 97.52 10 29 5 1819.3 -27.67 45.18

100.00 22 15 21 4942.15 27.62 213.95 225.56 78.09 23 37 43 4342.1 25.70 205.67

110.00 10 59 12 2198.85 -33.08 36.L_9 228.95 99.17 11 35 51 1598.8 -31.48 27.44

110.00 25 21 24 4735.39 31.62 197.21 224.51 76.28 24 40 19 4135.4 29.41 188.89

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 4.4938 TRA 8.1005 TC3 -.5859 BAU .8458 SGT 5253.2 864R 314.9 865 93.4 ST 2817.4 SR 294.8 88 738.0

RDE .$308 RRA -.2104 RC3 .0050 FAU .00002 RRT .1161 I_ .1109 RTF .9727 CRT .8170 CR$ -.8089 CST -.9998

FOE .9208 FRA 1.7L_94 FCS -.0002 98P 17556 SGIB 5262.7 R23 -.0032 R13 .9727 LSA 2927.4 MSA 170.1 SSA 9.7

BO( 4.5245 BRA 8.1030 BCS .5859 FSP -315 SGI 5253.4 862 312.8 THA .40 ELI 2827.7 EL2 169.3 ALF 4.90

LAU_4CH DATE OCT 8 1970 FLIGHT TIME 212.00 ARRIVAL DATE MAY 8 1971

HELIOCENTRIC CONIC DISTANCE 603,380

RL 148,47 LAL .00 LOL 14,30 VL 25,Z01 GAL 19,9t5 AZL 84,66 NCA 319,75 SNA 116,35 ECC ,43377 |NC 5,1559 V1 29.810

RP 108.88 LAP -3.32 LOP 334.15 VP 34.016 GAP 25.46 AZP 86.08 TAL 148.05 TAP 107.78 RCA 65.88 APO 166.82 v2 34.804

RC 210.844 (,4. 10.89 GP 9.49 ZAL 35.81ZAP 167.13 ETS 151.76 ZAE 127.79 [TE 172.88 ZAC 106.96 ETC 279.56 CLP 171.27

PLAN(TOCENTR|C CONIC

CS 125.941 VI4L 11.L_2 DLA 2.27 RAL 537.43 RAD 6570.3 VI[L 15.725 PTH 2.79 VHP 15.976 DPA -7.03 RAP 325.72 ECC 3.0727

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 8 28 45 2722.53 -27.80 76.19 231.51 95.61 9 14 8 2122.5 -26.75 67.69

9O.00 21 0 27 5225.81 26.48 255.07 2_.09 79.52 22 27 33 4625.8 24.74 226.82

100.00 9 51 9 2454.75 -_9.32 56.47 231.14 96.11 10 32 6 1856.7 -28.16 47.85

IOO.OO 22 20 44 4944.82 27.95 215.70 L_8.77 78.95 23 43 51 4366.8 26.14 207.37

110.00 11 1 49 Z£35.55 -33.44 39.10 230.56 97.55 11 39 5 1635.5 -32.03 $0.15

110.00 23 29 33 4780.78 52.02 199.08 227.79 77.33 24 45 54 4160.8 29.94 190.48

DIFFERENTIAL CGlUt_CTION8 MID-COURSE [XI[CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TO( 4.8591 TRA 0.7957 TC3 -.4336 BAU .7301 8ST 5224.9 SGR 305.7 SG3 91.7 ST 2623.7 SR 291.1 88 790.5

RID( .$677 RItA -.1775 RC3 .0028 FAU-.O0182 RRT .1924 RRF .1853 RTF .9771 CRT .8301CRS -.8215 CST -.9899

FDE .8789 FRA 1.8337 FC3 .0125 BSP 17044 _ 5233.7 RZ3 -.0034 R13 .9771 LSA 2942.1 MSA 162.4 SSA 9.1

BOil 4.8922 BRA 8.7975 BC3 .4536 FSP -500 SG1 5225.5 SG2 298.0 THA .64 ELI 2834.1 EL2 161.7 ALF 4.91

2070



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE OCT R 1970 FLIGHT T|ME 214.00 ARRIVAL DATE NAY 10 1971

MELIOCENTRIC CONIC DISTANCE 604.932

RL 149.47 LAL .00 LOL 14.30 VL 25.170 GAL 22.09 AZL 64.44 HCA 322.88 SNA 116.19 [CC .46053 INC 5.5604 Vl Z9.810

RP 109.96 LAP -3.35 LOP 537.32 VP 35.969 GAP 27.18 AZP 85.56 TAL 147.31 TAP 110.19 RCA 62.70 APO 169.67 VZ 34.810

NC 212.484 GL 10.71GP 9.38 ZAL 34.97 ZAP 166.34 ETS 156.02 ZAE 127.52 [T[ 173.09 ZAC 106.50 ETC 279.91CLP 170.05

PLANETOCENTRIC CONIC

C3 147.853 VHL 12.159 DLA 2.41RAL 338.25 RAD 6570.6 VEL 1G.407 PTN 2.87 VHP 17.034 DPA -6.55 RAP 327.58 ECC 3.4553

LNCH AZNTH LN(H TIME L-I TIN[ INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

90.00 8 31 1 2757.02 -26.01 78.69 234.53 94.37 9 16 58 2157.0 -27.10 70.14

90.00 21 4 44 5251.61 26.76 236.91 232.12 80.39 22 32 16 4651.8 25.16 228.61

100.00 9 55 26 2491.03 -29.54 56.99 234.39 94.80 10 34 59 1691.0 -28.56 50.32

100.00 ZE 24 58 4993.04 28.28 217.58 231.62 79.89 23 48 11 4393.0 26.59 209.19

110.00 11 4 17 2269.57 -35.71 41.70 233,92 96.03 11 42 7 1669.4 -32.51 32.67

110.00 23 SO 34 4787.45 32.40 201.07 230.91 78.44 24 50 25 4187.5 30.47 192.58

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( S.2192 TRA 9.5134 TC3 -.3097 BAU .6103 SGT 5170.7 SrdR 294.1 $63 89.6 ST 2802.4 SR 287.6 SS 920.6

ROE .6090 RRA -.1339 RC3 .0016 FAU-.O03$4 RRT .2729 RRF .2649 RTF .9811 CRT .8430 CR6 -.9355 CST -.9998

FD( 1.0299 FRA 1.9404 FC3 .0207 BSP 17461 SGIS 5179.1 R23 -.0037 R13 .9811 LSA 2930.1NSA 154.8 SSA 8.6

BO( 5.2517 BRA 9.514t BC3 .3087 FSP -_03 SG1 5171.3 SGZ 2_.9 THA .89 EL1 2812.9 ELI 154.1 ALF 4.99

LAUNCH DATE OCT 6 1970 FLIGHT TIN( 216.00 ARRIVAL DATE NAY 12 1971

H(LICX_ENTRIC CONIC

RL 149.47 LAL .00

RP 109.95 LAP -S.38

lit(: 214.11_ GI. 10.51

PLAN[TO(ENTRIC CONIC

C3 174.934 VI'IL 13._

LN(N AZMTH LNCH TIN(

90.00 8 33 15

90.00 21 7 42

100.00 9 53 44

100.00 L_Z 27 54

110.00 11 I 34

110.00 23 31 31

DISTANCE 605.518

LOL 14.30 VL 25.141 GAL 24.49 AZL 83.95 HCA 326.04 SMA 116.04 ECC .49052 INC 6.0518 Vl 29.810

LOP 340.49 VP 35.985 GAP 29.13 AZP 84.97 TAL 146.80 TAP 112.84 RCA 59.12 APO 172.96 V2 54.816

GP 9.23 ZAL 34.32 ZAP 165.40 ITS 140.13 ZA( 126.72 ETE 173.31 ZAC 106.06 ETC 280.23 CLP 168.68

OLA 2.46 RAL 333.90 RAD 6570.9 VI[L 17.209 PTH 2,94 VHP 18.249 DPA -6.05 RAP 329.32 ECC 5.8775

L-I TIN( INJ LAT INJ _ INJ RT ARC INJ AZI4TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2787.74 -28.14 80.93 237.43 93.26 g 19 42 2167.7 -27.40 72.$4

5279.43 27.06 238.88 234.94 81.33 22 55 42 4979,5 25.59 230.52

2521.68 -L_9.69 61.215 237.35 93.62 10 $7 45 1921.7 -28.88 52.55

5010.78 28.60 Z19.59 234.67 80.90 23 31 35 4420.8 27.04 211.15

L_999.86 -33.90 44.00 2_.99 94.65 11 44 56 1699.9 -32.89 34.97

4815.36 52.76 203.16 Lr53.84 79.64 24 53 47 4215.4 30.99 194.39

ORBIT DETERMINATION ACCURACY

ST 2764.4 SR 284.4 33 859.7

CRT .8369 CR3 -.8304 CST -.9999

LSA 2924.2 RSA 146.7 9SA 9.0

EL1 2795.0 ELI 146.1 ALF 5.02

DIF_NTIAL C._]m_ECTI(_AS

T02 5.9284 lrRAIO.3218 TC3 -.1914 BAU .4474

RIDE .6539 RRA -.OII3a RC3 .D014 FAU-.O0538

FDE 1.0949 FRA 2.0445 FC3 .0291BSP 17372

BAD( 5.9067 BRA10.31_2 BC3 .1914 FSP -297

NID-C(XJRS[ EXI[CUTION ACCURACY

SGT 5123.1 SCAt 284.5 363 87.9

RRT ._4 RRF .3520 RTF .9847

5131.1 R23 -.0040 RI5 .9647

361 5124.2 SG2 267.2 THA 1.16

LAUNCH DATE OCT 8 197D FLIGHT TIME Z18.00 ARRIVAL DATE NAY ld 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .DO

RP 100.91 LAP -S.S9

RC !15.699 GL 10.29

PLAN[TO(ENTRIC CONIC

CS 109.$99 VtAL 14.456

LNCH AZNTN LNCH TIN[

90.DO 8 35 17

90.00 11 9 10

100.00 9 57 54

100.00 12 19 15

llO.OO 11 8 43

110.00 15 $5 4

DISTANCE 604.852

LOt. 14.30 VL Z5.115 GAL 27.22 AZL 85.37 HCA 529.19 SNA 115.91 ECC .52490 INC 6.6508 Vl 19.610

LOP 343.66 VP 35.974 GAP 31.49 kip 84.50 TAL 146.60 TAP 115.79 RCA 55.07 APO 176.75 VZ S4.9ZS

GP 9.16 ZAL 33.67 ZAP 164.27 ETS 144.06 ZA( 125.86 ETE 175.56 ZAC 105.63 ETC 290.51 CLP 167.19

DLA 2.41 RAL 359.36 RAD 6571.2 VEL 18.158 PTH 3.DZ VHP 19.653 DPA -5.60 RAP 330.91

L-I T[N[ INJ LAT 1NJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT

1814.08 -28.25 82.35 240.04 92.30 g 22 21 2214.1 -27.61

5306.92 27.35 240.99 237.54 82.$5 22 37 39 4706.9 26.01

2548.10 -29.79 63.22 236.66 92.59 10 40 2S 1948.1 -29.11

5050.14 28.89 221.72 237.30 81.98 25 53 35 4450.1 27.48

1326.44 -54.03 46.13 239.70 93.43 11 47 30 1726.4 -SS.19

4844.56 35.09 205.38 236.56 80.91 24 55 48 4244.6 31.48

DIFFERENTIAL CORRECTIONS

TIDE 9.0797 TRAll.EOTS TC3 -.0674 BAU .2436

RID( .7095 limA -.0164 RC3 .0021 FAU-.O0876

FOE 1.1678 FRA 2.2091 FC3 .0364 BSP 17259

DO( 6.1Lq39 B11A11._075 BE3 .0874 FSP -291

ECC 4.4195

1NJ I LONG

74.14

251.58

54.46

113.20

34.99

194.5l

ORBIT DETERMINATION ACCURACY

ST 2758.1 SIR 281.6 SS 905.1

CRT .8711 CRS -.9656 CST -.9999

LSA 2913.1 MSA 136.4 33A 7.5

EL1 2769.0 ELI 157.8 ALF 5.09

RID-COURSE EXECUTION ACCURACY

SGT 5070.4 SF,At 281.7 SG3 86.2

RRT .4516 W .4433 RTF .9379

$GB 5078.2 R23 -.0043 R13 .9679

_1 5072.0 _ 251.3 THA 1.44

LAUNCN DATE OCT 8 1970 FLIGHT TIN( 220.00 ARRIVAL DATE NAY 16 1971

HELIOCENTRIC CONIC

RL 149.47 LAL .00

RP 101.80 LAP -3.39

RC 117.273 _ 10.03

PLAN(TOCLrlUTltlC CONIC

C3 250.S5£ Vim. 15.RL'6

LNCH AZNTH LNCH TIN(

90.00 6 37 5Q

00.00 11 8 53

100.00 10 0 0

100.00 L_ _ 11

110.00 11 10 3841

110.00 23 33 2

DISTANCE 602.339

LOL 14.50 VL 25.094 GAL 30.34 AZL 82.67 HCA 332.34 SI4A

LOP 346.84 VP 35.1144 GAP 34.16 AZP 63.50 TAL 146.76 TAP

DIP 9.07 ZAL 33.EHi ZAP 16_.94 [TS 147.84 Z/dE 125.06 ETE

115.80 ECC .56409 IN(: 7.3260 Vl 29.910

119.10 RCA 50.48 APO 181.12 V2 34.830

173.84 ZAC 105.23 ETC 280.75 CLP 165.49

OLA 2.24 RAL 339.59 RAD 6571.5 VI[L 19.284 PTH 3.10 VHP 21.284 DPA -5.21 RAP $3Z.32 ECC S.1255

L-I TIN( INJ LAT INJ L._NG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

21_5.31 -26.20 84.40 242,22 91.32 9 24 52 2235.3 -27.77 75.77

5340.34 27.61 243.25 239.84 63.46 22 37 54 4740.3 26.42 234.79

23119.57 -29.85 64.81 _12.17 91.75 10 42 49 1969.6 -29.28 5G.OS

50111.32 29.17 223.H 239.H 83.15 23 53 53 4481.3 27.91 215.4E

L"J48.47 -34.11 47.84 241.18 92.42 11 49 47 1748.5 -33.40 38.67

4975.19 33.40 207.71 259.0_ 62.26 24 56 17 4275.2 31.97 198.78

ORBIT DETERMINATION ACCURACY

ST 2722.1SR 279.3 SS 957.9

CRT .8353 CRS -.8807 CST -._99

LSA 2896.2 143A 130.0 SSA 9.9

ELI 2733.3 EL2 129.3 ALF 5.10

DIFFEFENTIAL C._CTION8 NIO-COUIIRI[ EXECUTION ACCURACY

TDE 9.5710 TRAIl.1712 TC3 .0036 BAU .0175 8GT 5011.4 8Gll 280.5 S63 84.7

FtD( .7714 RRA .OGlO RC3 .O0_HI FAU-.01240 RRT .5431 RRF .5354 RTF .9907

FD( 1.2506 FRA 2.3710 FC3 .0426 _ 17130 _ 5019.21_ -.0046 R13 .9907

BO( 6.9199 BRAIE.1763 BC3 .0052 FSP -283 $61 5013.7 SG2 235.3 THA 1.74

2071



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH DATE OCT 9 1970 FLIGHT TIN( 70.00 ARRIVAL DATE DEC 19 1970

HELIOCENTRIC CONIC

RL 149.43 LAL .00

RP 107.53 LAP 1.79

RC 93.355 GL 7.34

PLAN[TOCENTRIC CONIC

C3 47.085 VHL 8.818 DLA

LNCH AZMTH LNCH TIRE L-I TIN( INJ LAT

IO.OO O 53 58 2277.13 -21.04

90.O0 11 39 58 52tl.75 21.41

1OO.OO 2 13 2 2Ot2.OQ -28.53

1OO.OO 13 $ 53 4952.05 27.78

110.OO 3 18 4 1824.73 -25.80

110.OO 14 17 2 4722.15 31.40

DIFFI[RENTIAL CORRECTIqNS

TO( .18OO TRA -.4882 TC3 .1042 BAU .1888

RD[ -.2788 RRA -.3117 RC3 -.2828 FAU .07737

FOE 1.0709 FRA -.8538 FC5-1.4225 BSP 1085

BO( .3157 BRA .5731 BC3 .3012 FSP -540

DISTANCE 208.785

LOt. 15.29 VL 28.894 GAL -14.14 AZL 88.21 HCA 92.94 SMk 140.97 £CC .23110 INC 1.7932 Vl 29.819

LOP 108.23 VP 38.078 GAP -4.88 AZP 90.09 TAL 242.47 TAP 355.40 RCA 105.58 APO 178.37 V2 35.240

GP °22.58 ZAL 182.98 ZAP 52.30 ETS 15.25 ZAE 152.07 ETE 299.86 ZAC 78.45 (TC 239.32 CLP -48.52

-4.83 RAL 211.1§ RAD 8398.8 VI[L 12.979 PTH 2.$T VHP 5.298 DPA -40.73 RAP 230.03 ECC 1.7749

INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO C$T TIN 1NJ 2 LAT INJ 2 LONG

45.48 85.72 109.40 1 31 $5 1877.1 -18.20 37.96

234.78 89.27 79.38 13 8 59 4821.7 24.67 228.54

29.22 85.22 110.41 2 48 44 1422.1 -19.35 18.49

214.65 88.97 78.43 14 29 7 4852.0 25.88 204.35

9.72 83.99 113.24 3 49 28 1224.7 -22.43 2.19

199.24 88.01 75.75 15 35 44 4122.1 29.13 187.77

NID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_,T 449.7 Sr_ 519.9 SG3 195.8 ST 180.6 SR 240.7 SS 422.6

RRT .0653 RRF .U78 RTF .1287 CRT -.4807 CRS .8385 CST -.8721

S_ 687.5 RZ3 .0648 R13 .6283 LSA 495.0 NSA 155.7 SSA 22.0

SG1 525.1SG2 443.7 THA 74.81 ELI 264.0 EL2 144.4 ALF 119.41

LAUNCH DATE OCT 9 1970 FLIGHT TIM( 72.OO ARRIVAL DATE DEC ZO 1970

HELIOCENTRIC CONIC

RL 149.43 LAL .00

RP 107.52 LAP 1.95

RC 85.405 GL 9.12

PLAH[TOCENTRIC CONIC

C3 44.170 VIHIL 8.O02

LNCH AZMTH LNCH TIN(

90.OO 0 48 55

O0.O0 11 48 I_

1OO.OO 2 8 2

1OO.OO 13 9 3T

110.OO 3 11 53

110.OO 14 I_S 18

DIFFERENTIAL CCItlt[CTION8

• 11_3 TIIA -.5154 TC3 .OGG9 BAD .1979

RD( -.2441 RRA -.3217 RC3 -.3128 FAU .08333

FOE 1.2091 FRA -.9181 FC3-1.5592 BSP 1185

BID( .3047 JJRA .6077 BC3 .5199 F3P -600

DISTANCE 210.463

LOL 15.29 VL 28.916 GAL -14.00 AZL 1_.04 HCA 96.18 SNA

LOP 111.47 VP 39,0t|7 GAP -4.14 AZP 90.21 TAL 242.78 TAP

GP -25.84 ZAL 182.75 ZAP 56.88 ETS 13.20 ZAE 152.06 ET[

141.16 ECC .24845 INC 1.9626 Vl 29.819

338.98 RCA 106.09 APO 176.2A V2 33.245

293.12 ZAC 77.01 ETC 259.17 CLP -53.42

DLA -4.05 RAL 211.28 RAID 658814.7 V[L 12.947 PTH 2.36 VHP 5.033 DPA -41.40 RAP 227.57 ECC 1.7615

L-I TIM( [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO C3T TIM INJ 2 LAT INJ 2 LONG

2L8t)7.28 -21,46 48,76 85.79 108.90 1 28 52 1497.3 -18.71 39.21

5192.86 26.03 252.75 88.72 78.43 13 12 55 4592.9 24.17 224.56

L_)40.98 -L_.77 27.45 85.27 109.90 2 42 3 1441.0 -19.86 19.87

499.4.37 27.34 212.69 88.40 77.47 14 31 41 4324.4 25.36 204.46

11140.88 -26.24 10.79 85.79 112.74 3 42 38 1241.0 -22.92 3.19

4697.18 30.97 194.42 67.38 74.75 15 40 30 4097.2 28.57 186.04

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 470.9 &GR 545.1 SG3 214.0 ST 201.6 SIq 221.5 SS 455.1

RRT .1870 RRF .889t RTF .25T7 CRT -.4693 CR3 .8181CST -.8841

386 720.1 R23 .1128 R18 .6733 LSA 521.5 MSA 155.9 SSA 22.0

381 568.0 $82 445.2 THA 64.14 ELI 237.4 ELI 133.2 ALF 129.31

LAUN(M DATE OCT I ll70 FLIGHT TIN( 74.00 ARRIVAL DATE 0EC ZZ 1970

_[LIOCENTRIC CONIC

NL 149.43 LAL .DO

NP 107.31 LAP 2.11

R( 87.A94 ;L 8.92

PLAN(TOCENTRI¢ ¢ON|¢

C$ 45.515 _qL 8.741

LNCH AZMTH LNCH TIN(

I)0.00 0 43 43

tG.OO 11 53 O

100.00 2 3 31

1OG.OO 13 15 53

110.OO $ 8 15

liD.DO 14 27 38

DIFFEN(NT1AL _Rt[CTION8

TO( .t111 TRA -.5S37 TC3 .0218 BAU ._)t_4

RD( -.214S RRA -.3ZlHI RC$ -.3434 FAU .O_lrE

FOE 1.3314 FRA -.9703 FC3-1.8912 B&P 1349

BO( .3OOI BRA ._4dS 6C3 .3441FSP -859

DISTANCE 217.0tH)

LOt. 15,29 VL 28.928 ;AL -13.8t AZL 87.87 H(A 99.42 SMA 141.26 ECC .2A602 INC 2.1341 Vl 29.819

LOP 114.71 VP 39.109 GAP -3.45 AZP 90.35 TAL 242.93 TAP 342.37 RCA 101.51 APO 171.02 V2 35.2A9

;P -25.10 ZAL 182.42 ZAP 81.75 (T8 11.09 ZAE 151.80 [TE 285.83 ZAC 75.54 ETC 258.78 ELF -55.A9

DLA -3.28 RAL 211.50 RAD 8568.7 Y(L 12.818 PTH 2.55 VHP 4.837 DPA -41.98 RAP 224.88 ECC 1.7491

L-I TIN( INJ LAT INJ t_G INJ RT ASC INJ AZNTH [NJ TIM( I_ CST T|M ZNJ 2 LAT INJ 2 LC)NG

2517.O11 -21.92 48.O_ 85.92 108.39 1 22 20 1717.1 -19.ZO 40.41

5184.77 25.83 230.79 88.31 77.53 13 18 5 4564.8 23.t5 222.68

2058.64 -23.20 28.67 85.44 109.40 2 37 51 1459.6 -20.34 21.04

4897.45 88.25 210.?9 87.97 78.35 ld 37 30 4297.5 24.83 202.63

1857.01 -26.85 11.85 84.00 112.24 3 39 12 1257.0 -23.40 4.20

4172.83 30.52 lt2.97 H.89 73.BO 13 45 31 4072.9 28.00 184.38

NID-C_SA[ EXECUTION ACCURACY ORBIT DETERMINATION ACCUmACY

SAT 504.6 _ 571.5 8G3 231.5 ST 228.2 S_q 201.1 SS 48t.4

RRT .2977 _ .7069 RTF .3864 CRT -.4324 CRS .7901 CST -.8975

$645 762.5 R23 .1364 R13 .7181 LSA 551.3 NSA 157.2 SSA 21.8

_1 819.5 8_2 444.8 THA 56.34 ELI 260.5 EL2 157.2 ALF 142.83

LAUN(H DATE OCT 9 1970 FLIGHT TIN( 76.00 ARRIVAL DATE DEC 24 1970

14ELIOCENTRIC CONIC DISTANCE 2_3.69,4

RL 149.43 LAL .00 LOL 15.29 VL 28.929 GAL -15.72 AZL 87.69 HCA 102.86 _A

aP 107.50 LAP 2.25 LOP 117.H VP 34Ll13 GAP -2.80 AZP 90.51 TAt. 242.98 TAP

RC CH).GO0 &L 9.74 GP -26.$5 ZAL 181.90 ZAP 44.62 (T3 8.90 ZAE 151.21ETE

PLAH[TOCENTIIIC CONIC

C$ 44.804 _ 8.84M DLA -2.52 RAL 211.81RAO 6588.7 Vl[L 12.891 PTH 2.53 VHP 4.678 DPA -42.48 RAP 222.03

LNCH AZMTH L.NCH TIlE L-I TII4[ INJ LAT INJ L_ [NJ RT A$C |NJ AZMTH INJ TIME PO CST TIM XNJ 2 LAT INJ 2 LONG

90.00 0 39 18 23_Hb.80 -22.$3 49.34 H.18 107.87 1 18 13 1736.8 -19.88 41,71

OO.OO 11 58 54 5137.19 25.21 220.88 88.01 78.88 13 25 31 4537.2 23.12 2213.83

100.00 1 59 n 21878.20 -23.82 _. 90 85.72 108.88 2 54 5 1478.2 -20,82 22.22

100.00 15 _ 25 4071.03 26.52 208.95 87.83 75.67 14 43 38 4271.0 24.29 200.86

110.OO 3 4 S9 1173.OO -27.O4m 12.91 Ikl.$1 111.73 3 38 12 1273.0 -23.87 5.20

110.00 14 85 11 46,48.199 _K).06 190.88 H.52 72.89 15 50 30 4049.0 27.42 182.76

DIFFERENTIAL COlUWA;TI0_J NID-COUItS( EXECUTION ACCURACY ORBIT DETERMINAT[ON ACCURACY

TO( .2467 TRA -.S_70 TC3 -.0312 BAD .2248 8_T 554.9 _ 597.9 SG3 247.4 ST 261.0 SR 179.8 55 51t.4

RD( -.1638 IMIA -.$$84 RC3 -.3739 FAU .09384 RRT .4041 RRF .7399 RTF .3085 CRT -.4244 CRS .7517 CST -,9105

FOE 1.4521 FRA-l.0107 FC3-1.8130 BR/P 1333 S_ 815.7 R23 .1498 R13 ,7595 LSA 584.7 MSA 157,6 5SA 21.7

BO[ .3075 MA .6847 BC3 .$749 FSP -714 SGl 685.3 882 442.4 THA 50.21 EL1 277.5 EL2 153.1 ALF 155.97

141.28 (CC .24377 ]NC 2.3089 Vl 29.819

345.64 RCA 106.84 APO 175.72 V2 35.255

278.38 ZAC 74.01 ETC 258.37 CLP -83.71

[CC 1,7374

2072



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT • 1•TO FLIGHT TIN( 78.00

HELI_ENTRIC CON|C DISTANCE 290.E47

RL 14•.49 LAL .00 LOL 15.99 VL El.tEE GAL -13.DR AZL 17.5| HCA |DS.IO $NA

RP 107.49 LAP 2.$9 LOP IZl.81 VP 39.110 GAP -8.18 AZP 90.Q8 TAL 848.$8 TAP

RC T1.T4O GL 10.59 GP -ET.SY ZAL 191.43 ZAP ?1.SO (T$ I.el ZA[ 150.E8 ETE
PLAN[TOCENTR I C CONIC

C3 44.141 _q4L 4.t44 DLA -1.74 RAL EIZ.ZO RAD S§I_I.T V[L IE.DGS PTH E.$4 VHP
LNCN A,MTH LNCN TIN( L-I TIN( INJ LAT

O0.O0 O 55 1E E351.SR -•Z.T4

• O.00 1R 7 S 5109.85 E4.?T

100.00 1 55 43 toil.84 -E4.0Z
100.00 13 19 10 4844.83 89.07

11D.00 $ 8 5 1889.10 -87.49

110.00 14 _ 24 41_45.34 L_.ST

O I FFE]_NT 1AL CGItlECTION$

TDE .881_3 TRA -.1448 TC3 -.0919 BAU .8438

RD[ -.19ff8 RRA -.3381 RC3 -.4029 FAU .OII_Z

FD[ 1.SY03 FRA-I.03_ FC3-t.I_OQ BlIP 18_

• DE .3tTS BRA .7111 BC3 .4131 FSP -TM

LAUNCN DATI[ OCT D 11170

ARRIVAL DATE DEC £4 1•70

141.41 ECC .44193 INC 2.48•£ Vl 29.81•

348.78 RCA 107.09 APO 175.34 V, 35.,59

471.09 ZAC T2.58 ETC •ST.RS CLP -I•.03

4.554 DPA -4•.07 RAP ,1R.04 ECC I.TZ•4
INJ _ INJ IT ARC INJ AZNTN INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

50.U 14.59 107.34 I 14 89 17§9.9 -Z0.19 4,.•7

_7.00 3T.9£ 75.8| 13 38 19 4$OR.R E•.5T •1•.0•
31,15 11,10 101.35 8 30 40 1411.9 -41.•• •3.40

L_T.13 9T.45 74.88 14 SO 1 4944.9 •3.73 199.11

13.11 IM.73 111.t0 3 35 34 1£8i.1 -,4.33 •.••

191.11 N.8? ?l.Ol 15 S9 89 408S.3 ZD.I3 181.18

NID-COURKEX[CUTION ACCURACY ORBIT D[TE_NINATION ACCURACY

9GT IIS.l_dR _.S I93 _il.3 ST 300.3 SR 199.9 S$ 544.0

RRT .50eOill r .11_4 RTF .9093 (:liT -.3D01CItS .lOll CST -.9••6

$CAm 810.9R_ .197S R13 .T933 LSA 981.4 N4A 157.1 $SA •1.5

SGI 7t3.1 8De 439.4 THA 45.14 ELI 300.0 EL£ 143.0 ALF 165.45

FLIGHT TIN( 80.00 ARRIVAL DATE DEC •8 1970

N[LIOCENTRIC C_IC DISTANCE DD.T$9

RL 14R.43 LAL .00 L_ 1S.L_ VL 28.g07 GAL -13.45 AZL 97.35 HCA 109.14 8NA 141.D8 ECC .£3_7 INC

RP 107.48 LAP E.S3 LOP lZ4.45 VP _H_.IO0 GAP -1.58 AZP _O.N TAL 841.99 TAP 391._0 RCA lOT.IT APO

RC 7_.903 GL 11.47 6P -_.T3 ,AL 1gO.T? ZAP 71.34 ITS 4._ ZA[ 148.g_ ET[ _93.15 ZAC T1.14 ETC
PLANETOCENT_ I C CONIC

C3 43.S09 _ 8.594 DLA -1.00 RAL _S_._ PAD 8_.7 _L IE.840 PTH _._4 VHP 4.4_3 DPA -43.17 RAP 819.08 £CC 1.7110

LNCH AZNTH LNCH TIRE L-I TIN( INJ LAT XNJ LONG INJ RT ARC INJ AZNTH INJ TIRE PO CST TIM INJ • LAT INJ £ LONG

90.00 O 51L_J L*378.IT -I_J.14 5£.0_ 97.0_ 101.79 I 11 8 IT?9.? -L_0.9£ 44.£S

I0.00 IE 14 41 _DII.4D _4._0 !_S.13 97.T4 T4.tl 13 59 _3 448£.5 _.OO •1T.£1

100.00 1 St 18 8113.T8 -14.4£ _.40 M.S9 107.10 8 87 34 131_.8 -£1.79 P4.11

100.00 13 54 815 4t11.10 £S.99 _09.33 17.34 73.11 14 56 48 4£18.9 t3.14 191.50

110.00 ! 18 _9 190_.48 -_.ll_ 1_.10 lS.8_ 110._8 3 31 14 1_S._ -_4.T9 T.IT

llO.O0 14 41 41 4t01.11 L_.N 187.14 I1.11 Tl.ll 18 8 _ 4001.T _1.£1 17t.I1
DIFFERENTIAL C_NNECTION$ NID-C_NU_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

?DE o3_tPJ TIL4 -o4HI43 TC$ -.lSll I_U .L_M;4 8GT 7_4.9 IGR MT.I _3 £78.4 ST _d9.3 M 191.0 IS $19.0

ND[ -.1809 NNA -.3371J RC3 -.4300 FAU .10094 NNT .SI10 _ .715£S RTF .9889 CRT -.3181 CR$ .92£0 CST -.R$33

FD[ 1.eeTo FRA-I.0440 FC_-£.OOe8 BSP _ _AS 951.9 R_3 .11_8 R13 .D84T LSA 141.0 NSA 1SS.9 SSA •1.3

DO( .3404 BRA .?7_T K3 .4984 FEP -80T _1 851.9 SC_ 435.7 THA 40.81 EL1 34_.4 EL8 150.0 ALF ITl.T9

E.9734 Vl 2_.819

174.90 V, 55.•57

25T.5• CLP -T4.40

LAUNCH DATE OCT • 1•70 FLIGHT TIN( 88.00 ARRIVAL DATE DEC 30 SR?O

_ELIOCENTRIC CONIC DISTANCE 849.£31

RL 149.43 LAL .00 L(_ 1S.49 VL 48.814 GAL -19.5E AZL 87.13 14CA 118.39 •HA 140.89 E¢C .E3TT9 INC •.9611 Vl It.lit

RP 1OT.4l LAP l.IS LOP liT.TO VP 39.0_$ GAP -1.C_ AZP 91.0t TAL 841.$8 TAP 344.71RCA 1D?.3i APO 174.39 V£ $S.£Sl

RC ?•.OiT GL 1•.59 GP -L_.9S EAL 110.01 ZAP 81.13 (T3 1.75 ERE 147.40 ETE 85T._9 ,AC _.TS ETC £57.11CLP -T•.T•
PLAN[TOCEN_IIC CONIC

C3 48.lift) Vt8L 8.550 DLA -.El PAL 813._4 PAD 9511.9 VIE1. 1_.917 PTH 8.33 VHP 4.404 DPA -43.4D RAP 413.14 ECC 1.7010

LMCH AZNTH LMCN TIN• L-I TIME INJ LAT |NJ LGN_ INJ RT AIC INJ AZMTH INJ TIN( PO CIT TIN INJ E LAT INJ E LONG

90.00 O IT 3R t$9T.31 -_._ 93.40 9?.10 101.41 1 7 49 ITIT.3 -•1.10 49.58

90.00 19 tt 41 30S4.TI 13.79 1_3.L_ 8T.?S 74.18 13 41 58 4454.l 91.40 £15.41

100.00 1 49 9 4133.19 -14.8_ 33.71 87.18 IO?._ £ _4 48 1S3S.E -_1_.43 £S.I7

100.00 13 44 I 4TII.N tS.OT 103.95 lT._ll T3.17 1§ 4 O 411V_.1 _.93 ll_.l$

110.00 • ST T 1111.55 -tl.ll ll._ 19.11 lSO.OI 3 _l i 13_.4 -_3.El 1.3l

110.00 14 St N 4STT.TE 18.98 IIS.II II.DT 70.31 II D 54 $177.7 ES.S? 178.05

DIFFERENTIAL CORRECTIONS NID-COUR_EX[CUTION ACCUItACT ORBIT D[TERNINATION ACCURACY

?DE .3955 TRA -.T319 TC3 0.19£T BAU .nOT SGT 803.3 8_ I_0._ H3 878.7 ST 5_8.4 SR 119.S 58 5•8.5

RD[ -.084_ RRA -.38_ RC3 -.4403 FAU .10114 RRT .1410 RRF .80_ RTF .7475 CRT -.11_1 CR9 .SOS1 CST -.•399

F_ 1.TDI_ FRA-I.OI03 FC3-_.OSIS BDP L_S8 $G_ IO_.TR_3 .11_4 R13 .8444 LSA 711.5 N_A 154._ 3SA •O.?

DO( .4041 BRA .1_03 BC3 .50_9 FSP -?DO SG1 948,0_ 4_T.O THA _4.50 EL1 599.0 ELE 113.1 ALF 1T•.3•

LAUNCH DATE OCT • 1970 FLIGHT TIME 84.00 ARRIVAL DATE JAN I 1•71

HELIOCENTRIC CQNIC DISTANCIE_I9.913

RL 149.45 LAL .00 LOL lS.L_I VL I_l.DSI GAL -15.18 AZL 11.85 HCA 115.95 M4A 140.94 ECC ._35_11NC 3.08110 Vl _D.819

RP lOT.4l LAP 8.77 L_P 1_0.85 VP _.0_4 GAP -.48 AZP 11.33 TAL 44|.88 TAP 3ST.Sl RCA 10T.49 APO 173.8• V• 55.,$9

RC ?8.L_l GL 13._ GP -30.81ZAL 138.19 ZAP 85.79 ETS 359._0 ZN[ 145.55 ETE 251.81ZAC M.4O (TC •59.70 CLP -85.05
PLAI_TOCENTRIC CONIC

C3 4£.3L_ _ 8.S0_ DLA .3D RAL _13.87 RAD 33_.9 V_L 1E.T_4 PTH 8.55 _P 4.3T4 DPA -43.5D RAP •10.31ECC 1.91_9

LNCH AZNTI4 LNCH TIRE L-! TIRE |NJ LAT INJ L_NG INJ RT ARC INJ AZNTH INJ TIN( PO CST TIN INJ E LAT INJ • LONG

90.00 O _4 Lr7 1418.83 -_.94 14.83 M.89 105.39 1 4 48 1811.8 -£1.5T 4l.•8

• O.DO IE 31 11 SOL_.49 I_.L_ _1.34 97.81 73.37 13 54 $7 44E6.5 _D.T6 •13.58

IO0.GO I 4t 4 _ISS.ST -83.1_ 35.0_ 87.88 106.10 E 41 39 1555.6 -_.?1 ET.19

1OR.00 13 51 15 471,4.J8 84.53 201.70 87.44 T_.SG 15 11 40 4185.0 •1.88 1R3.90

110.00 • _ 51 11_0.00 -li.87 1T._ 89._ 109.4T 3 ET 19 1340.0 -•5.74 9.50

110.00 14 St 51 4555.11 £7.95 184.51 11.18 69.4T 16 15 45 5955.5 _4.•0 lr•.A?

DIFFE3t[NTIAL C_CTION_ NID-C.OU_m[EvlrCUTION ACCURACY ORBIT D[TERNINATION ACCURACY

TD( .4101TRA -.#0_5 TC5 -._0_5 BAU .5198 _;T 910.9_GR 979.9 _3 £84.E ST 458.5 SR 100.8 $S 614.2

RD( -.0581 mRA -.5913 RC5 -.4735 FAU .10J_80 RRT .9H)O_RRF ._79 RTF .7909 CRT -.05,7 CRS .3549 CST -.948T
F_ 1.819T FRA -.9t_44 FC5-E.10£9 B_P _TZO $C_ 1138.7 m .1?ST R15 .8_4 LSA ?ST.? NSA 151.4 $SA •O.i

DOE .4141BRA .81179 BC5 .5951FSP -833 $91 1094._ SG_ 495.1THA 55.57 EL1 458.3 EL, 100.7 ALF 179.30

2O?3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH DATE OCT II ll?O FLIGHT TII4E 86.00 ARRIVAL DATE JAN 3 1971

HELIOCENTRIC CONIC

RL 14IS.43 LAL .DO

RP 107.41 LAP E.BT

IIC 80.507 T,L 14.40

PLANETOC(NTR I C CONIC

C3 41.715 VI,IL G.494

LNCH AZNTH LNCH TIM(

90.00 0 tl IS

90.00 It 40 15

100. O0 1 43 IS

100.00 14 0 58

110.00 E 52 5_

110.00 1§ 7 39

D15TANC[ 25IS.057

LOt. 15.29 VL 25.5Z1 GAL o13.03 AZL I35.72 HCA 115.57 3Nk 140.34 (CC .23417 INC 3.281Z Vl Z9.819

LOP 134.E0 VP 39.038 GAP .04 AZP ISl.SIS TAL E41.34 TAP .21 RCA 107.48 APO 173.11 VZ 35.E58

;P -31.ISZ ZAL 1SIS.Z1 ZAP 90.19 ETS 358.57 ZA( 143.50 ET[ 245.79 ZAC I37.12 [TC 256.33 CLP -90.23

DLA 1.43 RAL 214.59 RAD 6568.8 VEL 12.773 PTH Z.32 VHP 4.372 DPA -43.74 RAP 207.65 ECC 1.6877

L-I TIRE INJ LAT |NJ L(_G INJ RT AISC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT [NJ 2 LONG

1441.57 -24.35 56.39 I39.08 104.I32 1 1 47 1841.5 -2Z.07 48.46

4997.E4 ZZ.97 219.41 88.07 71.57 14 3 3Z 4397.Z ZO.O8 211.70

Z177.05 -25.83 36.55 8IS.99 105.93 2 19 Z$ 1577.1 -13.20 28.59

4739.98 23.94 199.83 I37.63 71.54 15 19 53 4137.0 11.19 192.11

1ISS8.88 -29.0IS 18.76 87.47 108.81 3 25 30 135IS.7 -25.24 10.T3

4528.12 27.34 182.11 84.21 68.63 16 23 7 3928.1 24.19 174.86

OIFFERENTIAL C(_RECTIONIS

TO( .5313 TRA -.8118 TC3 -.3880 ISAU .SSOZ

ROE -.0309 RRA -.SSRS RC3 -.4924 FAU .10248

FOE 1.83£7 FRA -.9704 FC3-2.1233 2SP 3103

BO( .5322 BSIA .9187 ISC3 .4289 FSP -892

LAUNCH DATE OCT 9 1970

HELIOCENTRIC CONIC

RL 148.43 LAL .00

RP 107.48 LAP 2.97

_C 82.738 GL 13.S0

PLAMETOCENTR|C CONIC

C3 41.282 VHI. 8.413

LNCH AZMTH LNCH TIME

90.00 0 17 43

9O.00 1R 30 0

100.00 I 40 8

100.00 14 10 18

110.00 2 50 31

110.00 13 14 3

DIFFERENTIAL cGnlII[CTIOI_

TD( .80418 TllA -.9184 TC3 -.4893 BALI .3813

IU)E -.0043 liRA -.1938 RC3 -.3049 FAU 40088

FOE 1.8717 FRA -.9041 FCS-Z.IIS4 DSP 3497

DOE .$08£ lIRA .9817 BC3 .8909 FSP -871

MID-COUR$1[ EXJ[CUTION ACCURACY ORBIT DET[RNINATION ACCURACY

86T 1024.2 Velt 494.8 SG$ 28IS.2 IST 524.0 SIR 89.6 ISIS ISZS.8

RRT .7232 ItRF .8433 RTF .8244 CRT .1372 CRIS .14TZ CST -.9561

Sr_ 1240.4 R23 .1772 RI3 .8IS05 LISA 809.8 MSA 147.7 SSA 20.4

SG1 1197.2 _2 421.4 THA 30.50 EL1 524.1 EL2 88.7 ALF 1.38

FLIGHT T|NE 88.00 ARRIVAL DATE JAN 5 1971

DISTANCE 242.414

LOL 15.29 VL 2|.781 GAL -12.89 AZL 841.44 HCA 122.11 SMA 140.00 ECC .23248 INC 3.5081

LOP 137.45 VP _H).O08 GAP .53 AZP 91.87 TAL 240.71 TAP 2.83 RCA 107.46 APO 172.55

GP -32.91 ZAL 137.15 ZAP 94.39 (T$ 353.87 ZA( 141.32 ETE 241.03 ZAC 85.88 ETC 255.98

Vl 29.819

V2 35.257

CLP -95.24

DLA 2.31 2AL 215.34 RAID 454MB.8 VI[L 12.753 PTH 2.32 VHP 4.394 DPA -43.92 RAP _05.1D ECC 1.6794

L-| TIM( INJ LAT INJ LONG INJ RT AI_ INJ AZMTH INJ TIN( PO CIST TIN INJ 2 LAT INJ 2 LONG

2445.94 -24.77 58.04 90.00 104.18 0 38 49 1645.9 -22.58 50.07

41Ni4.74 _.04 217.40 88.38 71.78 14 12 47 4348.6 19.34 Z09.77

2/_00.09 -L_.05 54.13 89,42 105.20 2 18 48 1600.1 -23.71 30.11

4707.43 23.30 197.90 87.92 70.72 15 2IS 44 4107.8 LPO.45 190.2l

1978.78 -21.52 LPO.I4 11.45 108.08 3 23 50 1378.8 -2IS.TIS 12.0IS

4501.93 24.88 180.44 1111.51 47.T4 18 31 5 3901.9 23.45 173.21

MID-COURSE EvlrCUTIOH ACCURACT ORBIT DETERNINATION ACCURACY

SGT 1152.2 SGR 7DIZ.2 $G3 284.3 ST 5R5.8 SR 81.1 SIS 4.41.4

RRT .741N RRF .8552 RTF .8455 CRT .3IS40 CRIS -.1041 CIST -.9407

IS_ 1349.3 R23 .1879 R13 .8900 LSA 868.8 MISA 144.3 ISISA 20.1

ISGI 1282.8 ISG2 418.3 THA 27.71 EL1 59IS.3 EL2 75.5 ALF 2.89

LAUNCH DATE OCT 9 1970

HELIOCENTRIC CONIC

RL 14IS.43 LAL .OO

RP 107.49 LAP 3.08

RC 84.985 GL 18.I38

PLAMETOCENTRIC CONIC

C3 40.I325 VHL IS.38IS

LN(H AZNTH LNCH TIME

90.00 0 14 13

90.00 13 0 33

100.00 1 37 5

100.00 14 20 23

110.00 2 48 49

110.00 15 25 8

FLIGHT TIME 90.00 ARRIVAL DATE JAN 7 1971

DIISTANCE 288.738

LOt. I5.EIS VL 28.756 GAL -12.73 AZL 88.25 N(A 125.38 ISNA 139.52 ECC .23080 INC 5.7517 Vl 29.819

LOP 140.70 VP 3IS.IS73 GAP 1.00 AZP 9|.17 TAL 240.00 TAP 5.38 fleA 107.40 APO 171.89 V2 35.255

GP -$$.ISIS ZAL 155.97 ZAP 98.32 ET5 351.12 ZAE 139.04 ETE 238.90 ZAC 84.87 ETC 255.I85 CLP-lOD.04

DLA 3.25 RAL 218.27 RAD 8598.8 VEL 12.73§ PTH 2.32 VHP 4.444 DPA -44.18 RAP 202.95 ECC 1.8719

L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZRTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2442.42 -25.20 59.88 91.05 103.37 0 55 4IS 1892.4 -23.11 51.83

4934.84 21.34 215.31 89.80 70.93 14 22 4IS 4334.7 18.54 207.75

L_25.15 -26.49 39.87 90.70 104.39 2 14 10 1425.2 -24.25 31.78

48_7.18 22.5IS 195.89 48.52 89.89 15 38 20 4077.2 19.I85 188.34

2000.65 -29.97 21.70 49.58 107.27 3 22 10 1400.7 -27.31 13.52

4474.45 23.98 179.05 44.44 49.93 18 39 43 3874.4 22.81 171.49

DIFFERENTIAL CORRECTIONIS

T1D[ .8913 TRA -._M)IS TC3 -.5511 BAU .4125

• 0218 RRA -.2738 RC3 -.5173 FAU .09818

FOIE 1.8787 FflA -.8375 FC3-2.0820 8SP 3892

SO( .8919 BRA 1.(X)78 9C3 .7558 FISP -88IS

LAUN(H DATE OCT 9 1970

HELIOCENTRIC CONIC

RL 149.43 LAL .00

RP 107.50 LAP 3.14

NC 87.141GL 17.95

PLAN[TOC[IMTRIC CONIC

C3 40.428 VlAt. 4.358 DLA

LNCH AZNTH LNCH TIME L-I TIN( INJ LAT

90.00 0 10 30 2521.42 -25.$4

90.00 13 12 2 4900.52 L_D.34

100.00 1 33 51 L_32.10 -24.94

100.00 14 31 25 4444.54 21.81

110.00 2 44 41 Lq)4P.4.84 -30.44

110.00 13 33 2 4445.50 25.14

DIFFERENTIAL CalIt(CTIONIS

TDI[ .7414 TIIA-I.010$ TC3 -.4315 BAU .4435

RD( .0473 llA -.2501 tiC3 -.5234 FAU .0_r,57

FD( 1.8188 FRA -.7410 FC3-2.0252 8SP 4245

BID( .7831 BRA 1.0SOS BC3 .820§ FISP -851

MID-COURSE (X[CUT|QII ACCURACY ORBIT DET[RNINATION ACCURACY

SGT 1280.4 9GR 705.8 SG3 979.IS ST 873.3 SIR 7IS.8 ISIS 652.7

RIRT .7958 RRF .8455 RTF .8820 CRT .5990 CRS -.SISlD CIST -.9649

SG4 1491.9 R25 .1973 R13 .897IS LSA 930.3 NISA 140.4 ISISA 19.8

ISGI 1402.0 $G2 414.3 THA 25.24 EL1 I374.9 ELI 63.0 ALF 4.05

FLIGHT TIN( 9_.00 ARRIVAL DATE JAN 9 1971

DISTANCE 275.C_3

LOL 15.29 VL 28.1MI4 GAL -12.57 AZL 85.98 HCA 128.80 SldA 139.21 ECC .22917 IN( 4.015T Vl 29.819

LOP 143.45 VP 34.935 GAP 1.45 AZP 9t.51 TAL 239.22 TAP 7.81 RCA 107.31 APO 171.12 V2 35.253

GP -34.89 ZAL 154.68 ZAP 101.95 [TS 344.29 ZA[ 136.75 ETE 233.34 ZAC 63.47 ETC 255.35 CLP-104.83

4.27 RAL 217.25 RAD 45tMI.4 VI[L 12.720 PTH 2.31 VHP 4.515 DPA -44.50 RAP 200.92 ECC 1.8853

INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

41.90 92.27 102.45 O 52 32 1921.6 -23.I87 53.78

213.11 89.33 70.09 14 33 43 4300.3 17.I37 205.63

41.80 91.93 103.47 2 11 23 1652.8 -24.82 53.I84

193.79 88.85 64.04 15 48 47 4044.8 18.77 188.32

25.45 90.97 109.35 3 _) 24 1424.8 -27.90 15.15

177.15 47.52 EdS.04 18 49 7 3843.3 21.71 189.70

MID-COUR8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1411.1 8GR 704.7 SG3 272.4 IST 757.1 SR 82.5 83 G62.5

RRT .7777 RRF .9743 RTF .8740 CRT .7881 CRS -.I8227 CST -.9883

SGB 1577.3 RL*3 .2085 R13 .g035 LSA 1000.0 NISA 136.5 SSA 19.0

SG1 1522.9 SG2 410.5 THA 22.99 EL1 759.9 EL2 50.6 ALF 4.93
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

t.AUNCH DATE O(T g 1970

HELIOCENTRIC CO011C

9L 149.43 LAL .DO

RP 107.51 LAP 3.21

Re 19. $Ol GL 19.$l

PLAN[TOCENTR l C CONIC

C$ 40.109 VHL 1.333

LNCH AZNTH LNCH TIH(

90.00 0 I 25

90.00 13 24 38

100.00 I 3,0 18

100. O0 14 43,

110.00 Z 44 El

110.00 IS 45 S2

FLIGHT TIN[ 94.00 ARRIVAL DATE JAN 11 1971

DISTANCE 281.277

LOt. 15.19 VL 21.135 GAL -18,41 AZL 8S.TO HCA 131.84 3,HA 138.78 ECC .22759

LOP 147.81 VP 3,8.893 GAP 1.18 AZP 92.87 TAL 131.3a TAP 10.19 RCA 107.19

GP -35.95 ZAL 183..EI ZAP lOS.El ETS $45.38 ZAl[ 134.48 ETE 23.0.31 ZAC 61.25

IN( 4.3047 Vl 29.919

APO 170.39 V2 35.249

ETC ZSS.OG CLP-ID9.R7

DLA 5.3.? RAL 218.31 RAD 1584.5 VI[L lZ.707 PTH 2.3.1 VHP 4.909 DPA -44.97 RAP 199.08 ECC 1.4401

L-| TIME INJ LAT ZNJ LONG INJ RT ASC ]NJ AZNTH INJ TINE PO C$T TIN |NJ 2 LAT INJ Z LONG

ES$4.25 -ZI.1O 64.18 D3.@t 101.39 D 48 59 1954.3, -24.27 55.99

4813.88 19.70 210.77 W.O0 60.24 14 45 41 4243.0 16.70 203..3.8

E198.71 -27.41 43.97 93.39 102.41 2 8 21 1183.7 -25.43, 3,9.73

4809.849 20.05 191.51 89.48 66.17 16 0 16 4009.7 17.80 19dl.lR

t051.95 -30.95 2§._1 t2.35 105.30 3. 18 53, 1451.9 -28.54 17.01

4414.11 24.29 17§.11 I?.l_ 83.17 18 39 27 3,814.2 ZO.T4 197.98

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORB|T DETERNINATION ACCURACY

TD( .9793, TRA-I.0tTZ TC3 -.7093 BAU .4739 IGT 1545._ 8DR 700.1 SG3, 283.1 ST 847.3 M 91.7 SS 971.2

RIDE .0725 lIRA -._34 RC3, -.8288 FAU .09028 RRT .7851RRF .M21RTF .IWE8 CRT .904_ CR8 -.7924 CST -.9718

FDE 1.93011rRA -.6795 FC3-1.9488 BSP 4703 SGB 1894.7 R_3 .2ZOO 913 .9078 LSA 1076.6 _ 13,2.9 SSA 19.2

BO( .8883, liRA 1.0904 B(3 .8838 FSP -829 SGI 1143.1SG2 407.0 THA L_I).H EL1 851.3 EL2 3.8.6 ALF 5.91

LAUNCH DATE OCT 9 1970 FLIGHT TIN[ 96.00 ARRIVAL DATE JAN 13, 1971

N[LIOCENTR1C CONIC DISTANCE 187.301

RL 149.43, LAL .00 LOL 13.19 VL 18.579 GAL -12.24 AZL 85.3,8 HCA 135.07 SNA 1_8.31 ECC .22604 INC 4.8144 Vl _9.819

RP 107.52 LAP 3._1 LOP 130.48 VP 38.848 GAP 2.50 AZP 93.28 TAL 13,7.45 TAP 12.50 RCA 107.05 APO 189.38 V2 3,5.845

K 91.771 GL 20.09 GP -3,7.10 ZAL 131.89 ZAP 108.21 ETS 342.37 ZAE 152.08 (T( 227.74 ZAC 60.98 ETC 254.79 CLP-I13,.O9

PLAN[TOCENTIIC CONIC

C3 _F9.889 Vt'IL 8.3,10 DLA 8.59 RAL 219.48 RAD 85EMI.3 VI[L 12.898 PTH 2.51 VT,IP 4.723 DPA -43.62 RAP 197.40 ECC 1.8585

LNCH AZMTH LNCH TIN( L-| TIN( 1NJ LAT INJ _ INJ RT ARC INJ AZNTH INJ TIN( P() C$T TIN |NJ 2 LAT INJ 2 I..ONG

9O.00 0 I 49 t891.21 -L_i. S7 14.78 iS.24 11)0.17 0 43 0 l191.Z -Z4.10 $4.51

90.00 13, 38 34 4824.14 18.72 208._ 90.82 88.58 14 58 38 4224.1 13.81 L_0.94

100.00 1 141 18 LHJII.1P'3 -27.90 48.49 94.98 101.19 2 4 98 1718.7 -_.07 31.14

IDO.O0 14 51 44 4571.84 19.97 189.17 90.20 87.28 18 12 58 3171.9 18.72 181.89

110.00 2 41 43 20_E.70 -3.1.48 27.82 94..08 104.07 3. 18 28 1482.7 -211.23, 19.14

110.00 18 87 Ill) 4_110.88 13.52 173.04 91.14 64.18 17 10 51 3.700.7 10.88 183.81

DIFFERENTIAL C_IIII[CTIGN8 NID-COURIM[ [XI[CUTICW ACCURACY ORBIT DI[TI[RMINATION ACCUIRACY

TO( .t111 TIA-I.IOSI TC3, -.7710 BAU .4_ SGT 1871.9 8GR ll3.8 _5 230.8 ST 149,1 SR 10t.8 S$ 117.4

RD[ .IO3,3 IA -.IIT$ IC3, -.S_O3 FALl .0MEI BT .7115 _ .IMI74 RTF .887] ¢RT .87_8 CR8 -.lOll C$T -.173,2

FD[ 1.8444 FRA -.3_ FC3-t.8_94 BSP 4948 SGB 1807.0 _ ._332 R15 .9003 LSA 1181.3 W3A 13,1.3 88A ll.I

IN)( .8944 BRA 1.1201 BC$ .9318 FSP -750 SGI 1782.1 SG2 400.0 THA 18.93. EL1 933.0 EL_ 24.7 ALF 9.3.7

LAUN(H DATE OCT R 1970 FLIGHT TIN( 98.00 ARRIVAL DATE JAN 19 1971

H(LIOCENTR|C CONIC DISTANCE 293.883.

RL 149.43 LAL .00 LOL 1§._9 VL _8.521 GAL -12.08 AZL 88.02 IRA 138.31SNA 137.83 ECC .82435 !14(; 4.9124 Vl 29.919

RP 107.53. LAP 3..3.1 LOP 153.71 vP 3,1.101 GAP 8,99 AZP 98.72 TAL 238,43 TAP 14.75 RCA 108.69 APO 1IS.TO V2 3.5.840

RC 14.051 GL 88.59 GP -38.3.0 ZAL 149.85 ZAP 110.82 ET8 $3,8.23 ZN[ 128.73 ET( 225.58 ZAC 59.91 (TC 254.50 CLP-119.87

PLANETOCENTRIC CONIC

C3, 3,9.810 VHL 1.3,10 DLA 7.95 RAL 220.71 RAD 9398.5 V[L 12.888 PTH 2.31 VHP 4.81_ DPA -48.43 RAP 193.82 (CC 1.8532

LN(H AZMTH LN(H TIN( L-I TIN( INJ LAT INJ LONG INJ RT 43.C INJ AZNTH INJ TIN( PO CIT TIN INJ 2 LAT INJ 2 LONG

90.00 23. 52 54 283.3.94 -27.05 89.80 97.12 90.75 24 $8 27 2033..7 -25.59 81.49

IK).O0 13. 54 ? 4780.70 17.91 205.34 91.83 97.48 15 13 47 4180.7 14.40 198.3.5

100.00 1 81 40 2838.H -28.40 49.55 94.07 89.75 Z O 59 1738.0 -28.79 40.93

1OO.00 15 11 38 45_O.83. 18.87 188.81 11.27 88.3.7 18 27 8 38_O.8 19.51 179.42

110.00 t 3,8 31 2118.07 -32.08 30.2_ 18.04 102.12 3 13. 38 1518.1 -29.97 21.88

110.OO 18 11 8 4344._1 _2.22 170.?1 98.39 83.33 17 23. 33. 3.744.3. 18.48 183..87

DIFFERENTIAL CC_Ii_CTIONS MID-COURK EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

1.1041 TRA-1.144J41 TC3, -.8513 BAU .33.14 _GT 180_,9 8M 1_13,T 893. 239.4 ST 1031.8 M 122.3, SS 887.2

RID( .1257 llUtA -.1999 RC5 -.5_18 FAU .07999 RRT .7884 RRF .8949 RTF .893.9 CRT .8891 CR$ -.8520 CST -.9780

FOE 1.7919 FRA -,3.048 FC3,-1.73,95 8&P 5305 SG8 1931.9 R_3 ._188 915 ,9125 LSA 1255.6 NSA 127.0 $SA 10.2

BO[ 1.1110 liRA 1.1579 BC3, .8884 FSIP -783 SG1 1889,5 _ 402.2 THA 17.42 EL1 1058.5 EL_ 17.9 ALF 8.58

LAUNCH DATE OCT 9 1970 FLIGHT TIN( 100.00 ARRIVAL DATE JAN 17 1971

HELIOCENTRIC C_NIC DISTANCE _99.838

RL 149,43, LAL ,00 LOL 15.29 VL _0.4_0 GAL -11.67 AZL 84.81H_A 141.54 SNA 137.3.4 ECC .223.09 IN( _.3,888 Vl 89.819

RP 107.S5 LAP 3.3.3 LOP 138.94 VP $8.731 GAP 3..07 AZP 94.22 TAL 23.5.40 TAP 16.95 RCA 10_.70 APO 167.97 v2 3,5.235

RC 99.339 GL _4.48 GP -39.85 ZAL 140.02 ZAP 113.,03. ET$ 3.33.93, ZAE 127.3,4 [T( 223.74 ZAC 58.11ETC 254.19 CLP-120.84

PLAN(TOC2NTRIC CONIC

C3. 3.9.914 VHL 8.318 DLA 9.44 RAL _2.17 RAD 83_8.3 V[L 12.700 PTH 2.3.1 VHP 5.035 DPA -47.58 RAP 194.27 ECC 1.6569

LN(H AZNTH LJ_H TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO C3.T TIH |NJ 2 LAT INJ 2 LONG

90.00 23 48 13 2M$.03 -27.31 75,34 99._9 97.01 24 30 58 2083,.0 -26.25 64.90

90.00 14 11 31 473,£.85 18.35 _0_.81 95.Ot 66.54 15 30 3.2 413.2.6 13,.01 195.50

100.00 1 18 10 £403,.78 -_1.89 32.74 99.08 98.05 1 38 18 1803.8 -87.48 44.88

100.00 15 28 _ 4405.13 17._0 185.8_ _,49 83,44 19 43. 7 3885.2 14,14 176.74

110.OO 2 34 57 2139.21 -3£.81 3,3,._0 31.38 100.88 3 10 36 1559.2 -3,0.76 24.56

110.00 18 28 4 4_04.48 _0.98 188.36 90,73, 82.3,8 17 3,7 49 3,704.5 17.12 161.36

DIFFERENTIAL _CTIONS MID-COURSE [X[CUTI(3N ACCURACY ORBIT DETERMINATION ACCORACY

TD( 1.83,58 TRA-I.|_I8 TC3, -.9121BAU .$385 SGT 1938.i _ 672.8 $G5 225.8 3,T 1187.3, _ 141.8 3,3, 694.3

RIME .14N lU_A -.1L_S tiC3, -.513,3 FAU .07434 RRT .784§ _ .l_JH)8 RTF .8878 CRT .993,4 CRS -.9802 CST -.9780

FDE 1.7540 FRA -.4187 FC3.-1.8124 B_P 5919 S_B Z051.9 R_ ._41 R13 .9141 LSA 13,59.7 MSA 124.9 $SA 15.0

DO( 1.8446 BRA 1.1852 BC3. 1.0487 FSP -728 SGI Z012._ SG2 401.8 THA 15_87 EL1 1175.7 EL2 16.0 ALF 6.86
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL..%, 1970

LAUNCH DATE OCT 9 1970 FLIGHT TIME IOZ.OO ARRIVAL DATE JAN 19 1971

HELIOCENTRIC COeAIC DISTANCE 305.991

RL 149.43 LAL .DO LO_ 15.29 VL 29.396 GAL -11.48 AZL 84.14 HCA 144.77 SHA 136.83 ECC .22167 INC 5.6572 Vl 29.619

RP 107.57 LAP 3.37 LOP 160.20 VP 38.699 GAP 3.43 AZP 94.79 TAL 234.31 TAP 19.08 RCA 106.50 APO 147.19 V2 35.229

RC 98.9•4 GL 29.54 GP -41.54 ZAL 145.84 ZAP 114.83 (TS 332.45 ZAE 124.89 (TE 2Z2.ZZ ZAC 59.42 ETC 253.85 CLP-124.13

PLAN•TOCENTRI¢ CONIC

C$ 4O.ZTt VHL 4.349 DLA 11.15 RAL 223.73 flAD 6934.5 V[L 12.714 PTH 2.31 VHP 5.237 DPA -48.84 NAP 192.66 SEE 1.6628

LNCH AZNTH L_N TIM( L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 23 39 37 2741.36 -z7.gz 77.56 101.83 94.93 24 24 18 2141.4 -26.94 69.03

90.00 14 31 42 4970.83 14.84 199,39 94.63 65.60 15 49 41 4078.8 11.42 192.35

100.00 1 9 30 2490.95 -Z3.$S 59.78 101.69 95.99 1 SO 31 1861.0 -28.21 48.16

100.00 15 47 27 4434.47 16.14 180.77 94.00 64.49 17 1 21 3834.5 12.58 173.79

110.00 • 30 25 ZtO?.?O -33.17 39.97 101.10 98.78 3 7 13 1607.7 -31.$0 28.09

liD.D0 19 43 0 4260.49 19.57 165.73 92.16 6t.40 17 54 1 3960.5 13.60 158.86

DIFFERENTIAL COItliECTION_i M|D-COURS( EXECUTION ACCURACY ORBIT DETERNINATION ACCL)RACY

TO( 1.3948 TRA-I._3 TC3 -.9409 BAU .$929 8GT Z068.9 SGR $57.3 SG3 210.8 ST 1295.9 SR 192.8 SS 703.3

ROE .1773 liliA -.M13 RC3 -.4998 FAU .06812 RRT .7761 RRF .9028 liTF .9003 CRT .9889 CliS -.9939 CST -.9799

FDE 1.7177 FRA -.3284 FC3-1.4644 BSP 9284 S_B 2170.5 RZ3 .2719 R13 .9148 LSA 1478.1 NSA 124.3 SSA 13.5

BO( 1.3991 BRA 1.EOSO BC3 1.0829 FSP -675 SG1 2133.0 892 402.0 THA 14.38 ELI 1305.8 ELI 24.0 ALF 7.08

LAUNCH DATE OCT 9 1970 FLI(AAT TIN( 104.00 ARRIVAL DATE JAN 21 1971

H(LICCENTRIC CONIC DISTANCE 312.099

liL 149.43 LAL .00 LOL 15.29 VL 29.331 GAL -11.48 AZL 83.59 NCA 148.00 _4A 136.31 ECC .22030 INC 6.4068 Vl 29.819

RP 107.S9 LAP 3.39 LOP 193.45 VP 38.645 GAP 3.78 AZP 95.44 TAt. 233.16 TAP 21.16 RCA 109.28 APO 199.34 V2 35.222

RC 100.910 GL 29.94 GP -43.52 ZAL 143.44 ZAP 111.12 [T9 328.74 ZA[ 122.35 [T[ 220.92 ZAC 54.48 ETC 253.43 CLP-127.47

PLAN(T(X_ENT31C CONIC

C$ 40.Dr2 V_L 1.403 DLA 13.08 RAL 25.41 RAD I988.t V[L 12.742 PTH 2.32 VHP 3.480 OPA -50.43 RAP 190.85 ECC 1.6746

LNCN AZNTH LNCH TIM( L-I TIN( INJ LAT INJ LCNG INJ liT A$C INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT IHJ 2 LONG

90.00 23 29 9 2911.29 -29.22 82.13 104.84 92.40 24 19 O 2211.3 -27.59 74.04

90.09 14 54 98 4117.85 13.09 199.74 91.5t 64.17 19 11 58 4017.8 9.37 188.02

100.00 1 I 13 2927.03 -29.72 11.t5 104.71 93.41 1 43 20 1927.0 -28.93 32.94

100.00 19 9 31 4377.34 14.44 177.58 95.91 13.54 17 22 28 3777.3 10.77 170.51

110.00 2 1_4 44 L_13.40 -33.88 41.41 104.31 91.20 3 2 51 1995.8 -32.48 52.59

110.00 17 l 87 4211.54 17.95 112.96 I5.1HD 80.41 18 12 39 3411.5 13.88 154.11

DIFFI[liENTIAL C(:81U[CT|OliJ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( 1.50OO TRA-I.L_O_ TC3 -.IH)82 BAU .9071 8GT 2199.1 _ 942.3 893 195.2 ST 1431.S SR 182.5 SS 709.4

RD( .£019 mA -.0344 tiC3 -.4809 FAU .04202 RRT .7122 RRF .9034 RTF .9032 CRT .9809 CliS -.9977 CST -.9819

FD( 1.0715 FRA -.2490 FC3-1.$097 B&P 1724 _ 2291.7 li23 ._944 li13 .9162 LSA 1607.7 NSA 123.7 9SA 12.0

BO( 1.3751 BRA 1.2LP07 BC5 1.1078 FSP -132 $GI 2255.1 SG2 405.1 THA 12.97 ELI 1447.8 ELI 55.2 ALF 7.11

LAUNCH DATE OCT 9 1970 FLIGHT TIME lOS.DO ARRIVAL DATE JAN 23 1971

HELIOCENTRIC CONIC DISTANCE 318.180

RL 149.45 LAL .DO LOL 15.29 VL 28.285 GAL -11.28 AZL 22.95 HCA 151.22 SMA 155.78 ECC .21897 INC 7.0852 Vl 29.819

RP 107.91 LAP 5.39 LOP 189.70 VP 38.589 GAP 4.11 AZP 91.20 TAL 231.97 TAP 23.20 liCA lOR.OS APO 195.32 V2 33.213

RC 105.199 GL 31.94 GP -45.24 ZAL 140.70 ZAP 117.02 ITS 324.75 ZA( 119.15 [TE 219.78 ZAC 52.22 ETC 232.90 CLP-130.71

PLAN(TOCENTlilC CONIC

C3 42.|59 VHL 8.499 DLA 13.30 liAL 227.40 RAD 151t.I VEL 12.791PTH 2.35 VHP 5.779 DPA -52.33 liAP 198.99 (CC 1.9951

LNCM AZHTN LNCH TIN( L-I TIN( INJ LAT INJ L_AG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

90.00 23 17 3 2988.74 -29.31 12.90 108.42 89.27 24 5 20 229t.7 -28.11 80.24

90.00 15 t2 32 4347.48 11.01 191.12 99.08 13.75 18 38 19 5947.3 7.39 184.91

lO0.OO 0 SO 41 2907.47 -29.89 67.63 108.42 90.27 1 34 9 _007.5 -29.33 58.84

100.00 19 33 31 4311.99 12.42 173.51 98.35 12.59 17 47 23 5712.0 6.65 188.82

110.00 2 17 33 2335.70 -34.07 40.85 108.28 93.00 2 51 28 1735.7 -33.28 57.70

ll0.O0 17 t5 9 4151.32 11.07 159.71) N.21 59.42 19 34 23 3556.5 11.90 135.08

DIFFE3ENTIAL CORRECTIONS liID-COURR( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T1_ 1.7974 TRA-I.2272 TC3-I.0159 BAU .1291 I_T 2330.2 SGR 122.1 193 178.4 ST 1594.1 SR 201.0 9S 719.7

ROE .9271RItA .0119 RC3 -.4330 FAU .05547 RRT .7394J RRF .9990 RTF .9059 CliT .9703 CliS -.9998 CST -.9e3e

FOE 1.9293 FRA -.1691 FC3-1.1570 13P 7131 $98 2411.9 923 .3011 913 .9173 LSA 1755.4 MSA 124.4 S$A 10.4

BO( 1.7920 BRA 1.2275 BC3 1.1123 FSP -588 SG1 2371.1 SG2 410.5 THA 11.52 EL1 1609.5 ELI 48.1 ALF 6.98

LAUNCH DATE OCT 9 1970 FLIGHT TIN( 108.00 ARliIVAL DATE JAH 25 1971

HELIOCENTRIC CONIC

liL 149.43 LAL .00

lip 107.84 LAP 3.39

RC 105.492 _ 34.73

PLAN(TOCtrNTR I C CONIC

C5 44.271 _ $.154

LNCH AZNTH LNCH TIME

90.00 23 1 S

90.00 13 59 3

100.00 0 39 Sl!

100. O0 17 I 53

110.00 2 9 9

110.00 17 52 7

DIFFERENTIAL C(]UlI[CT i(:NS

TO( 2.0239 TRA-I.P|I7 TC3-1.0071 BAU ,6444

RD( .2488 llllA .0809 RC3 -.4140 FAU .04954

FDE 1.3915 IrRA -.0913 FC3 -.1493 BlIP 7489

BOE £.0599 BRA 1.221_4 BC3 1.01188 FSP -530

DISTANCE 324.234

LOL. 13.29 VL 28.197 GAL -11.04 AZL 82.15 NCA 154.44 SIMA 135.25 ECC .Z1769 1NC 7.8754 Vl 29.819

LOP 1$9.94 VP 38.552 GAP 4.42 AZP 97.11 TAL 250.74 TAP 25.16 liCA 105.81 APO 164.70 V2 35.207

GP -48.60 ZAL 137.51 ZAP 117.30 ETS 5_0.42 ZAE 116.72 ETE 218.70 ZAC 49.55 [TC 232.20 CLP-155.92

DLA 17.85 RAL 1_9,$0 RND ISM.7 V[L 12.870 PTH 2.34 VHP $.156 DPA -54.32 RAP 185.89 ECC 1.7286

L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT IHJ 2 LONG

5003.64 -27.97 94.71) 112.88 85.37 25 51 9 2403.$ -29.52 88.03

4464._9 6.46 188.83 10_.55 62.80 17 10 28 3844.3 4.76 180.11

2?07.44 -29.$9 73.05 112.80 85.57 I 22 0 2107.4 -29.88 88.25

4239.72 9.99 1111.1_ 101.54 41.68 18 17 29 3635.7 $.13 162.98

24£1.91 -34.t7 55.58 113.01 89.02 2 48 30 1521.9 -33.95 44.34

4094.02 13.88 111.19 _.25 50.44 19 0 21 5494.0 9.60 149.89

MID-_RE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT _..4_9,1 _ S_,O $93 160.6 ST 1774.4 S_ 214.4 SS 724.?

RRT .70_4 RRF .119£ RTF .9090 CRT .9567 CR$ -.9915 CST -.9857

2530,8 925 .3200 913 .9187 LSA 1924.5 MSA 125.7 SSA 8.8

SG1 2494.2 $92 417.4 THA 9.92 EL1 1788.5 ELI 62.0 ALF 6.60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197OJ

LAUII(M DATE OCT I 11?0 FL|_T TIN[ 110.00 ARRIVAL DATE JAN 27 1971

_LIO(ENTti( CONIC DI|TAN([ 350.2|3

IL 141.48 LAL .DO LOL 15.2i VL 14.111 GAL *I0.N AZL ll.10 HA 157.15 SNA I_.?Z [CC .Ellis IN( 8.111] Vl El.ill

IP IO?.ll LAP 3.51 LOP llS.ll VP $1,474 GAP 4,75 AZP 91.24 TAL 2Zl.il TAP 27.11 RCA 105.5t APO ll$.ll V2 $5.111

I( I07.?16 GL $1.ll GP -51.87 ZAL 134.00 ZAP Ill.IS [TI $15.1_1 ZA[ 113.47 [TE 217.51 ZAC 41.3i ETC Z51.ZO CLP-137.23

PLAN[TOCENTR IC CONIC

C$ 47.SiO V_L i.igHi OLA Z0.11 RAL 232.14 RAID ISU.I V[L 12.917 PTH 2.37 VHP 41t.647 OPA -51.99 RAP 182.D7 ECC 1.7127

LN(H AZMTH LMCH TIME L-I TIME INJ LAT XNJ LONG INJ RT A$C XNJ AZMTH ZNJ TIN( PO CST TIM INJ 2 LAT IN,) Z LONG

IO.OO L_ $8 50 $142.19 "_1.01 101.11 117.18 80.51 23 31 12 2542.2 -27.114 90.15

I0.00 14 $1 55 4841.71 q.14 111.01 lOl.?l 12.18 11 51 17 $/ll.T 1.47 174.37

100.00 0 17 87 2885.28 -21.77 84.44 117.98 81.52 1 5 12 Z285.5 -29.64 75.74

IOO.00 17 44 5 4148.N 1.18 164.06 1o5.82 60.8l 18 55 I 8543.9 3.05 157.48

110.OO 1 55 31 2529.98 -$8.78 It.M 118.71 84.07 2 37 42 1080.0 -5A.18 5Z.79

110.OO II 24 $11 40El.IS 11.28 152._ 105.28 57.51 19 82 1 3421.9 6.91 145.85

DIFFERENTIAL CGlUI[CTI(SNI MID-_IE [X[CUTICN ACCURACY ORBIT DETERtq|NATION ACCURACT

T_E 8.8871 111A-1.11_4 TC8 -.6591 BAIl .6508 _T t517.6 _AI S_J.5 _;5 141.i ST 1684.1 SR 218.$ SS 788.7

RIDE .2811 IliA .1144 RC8 -.8571 FAU .040t9 BIT .18_1 _lF .9514 RTF .9122 CRT .9889 CR8 -.9763 CST -.6675

FD( 1.5434 FRA -.0060 FC8 -.7443 9_P 7181 I 1_47.0 _ .8307 RID .6200 LIA 2128.6 NSA 131.5 SSA ?.1

DOE 1.3710 IRA 1.1677 IC8 1.0185 FIP -446 I61 111£.5 _ 418.5 THA 8.00 EL1 lll4.l EL2 77.6 ALF 5.88

LAUNCH DATE O(T 6 16/'0 FLI_IT TIN[ 111.00 AI_IIIVAL DATE JAN 29 1971

H[LIO(ENTRIC CC011C DISTANCE 389.|10

NL 145.43 LAL .IX) LOt. 15.29 VL _J.059 GAL -10.60 AZL ?6.79 HCA 1(,O.95 SNA 134.16 ECC .21526 INClO.2410 V1 29.819

RP 107.69 LAP :5.34 LOP 174.45 Vff 38.414 GAP 5.0_ AZP gHD.99 TAL 116.15 TAP _.00 RCk 105.80 APO 163.07 V2 35.189

NC 110.046 GL 42.38 GP -55.77 ZAL 1LPI.II ZAP 115.87 ETS 510.15 ZA[ 1D9.79 ETE 215.94 ZAC 42.54 ETC 249.?3 CLP-140.1111

PLAM[TC([NTR I C CCNIC

C3 $E.671 _qiL 7.276 DLA 24.16 RAL _5.13 RAD 1511.13 V[L 13.ZO3 PTH

LN(H AZMTH LN(H TIN[ L-I TINE INJ I.AT INJ LOMG INJ RT All(:

go.Do _t 4 El 3834.50 -23.65 I_D.01 123.13

90.00 17 81 SI 4_3.10 .76 1?3.17 115.07

100.OO 13 48 S_ _DO_.81 -_J.43 941.64 1_.67

100.OO 18 $7 _ 4G_J.O_ 3.04 157.54 111.8_

210.OO I 31 0 N.N -31.25 _t.S3 115.4_

110.(30 16 i 14 313t.61 6.13 147.65 101.11

DIFFERENTIAL C._RN[CTION6 NID-COUilIIE EXECUTION ACCURACY

TO( £.7731 TRA-I.1487 TC3 -.0859 IAU ._$11 _;T 1711.5 8DR 515.1 JG3 112.6

RD( .1168 RRA .l_ NC$ -.11F$1 FAU .08433 lit .5019 RRF .7_43 RTF .9102

FOE 1.4765 FNA .03_1 FC3 -.Sill liP 6_ I_1 1719.5 _ .3_01 Rl3 .9255

DO( 2.7617 DR4 1.|740 23 .9339 FiP -'417 6_1 1734,2 3_ 4_H_.3 T_A 5.64

1.41 VHP 7.317 DPA -59.64

INJ AZMTH INJ TIN[ PO CST TIN

74.41 22 59 SG 2734.5

61.11 18 47 16 341_3.1

76.51 _4 341 6 ?-404.8

60.15 16 4S 5 _414.0

76.00 I _ 29 zoee.y

59.68 _0 12 1 5559.6

RAP 1T6.58 ECC 1.8718

INJ 2 LAT INJ Z LONG

-25.66 111.4l

-3.01 114.64

-28.17 IM1.£6

-.95 151.D1

-83.57 63.54

3.69 141.37

_IT DETERNINATION ACCURACY

8T 1_03.4 S_ 185.4 iS 735.0

CRY .6756 CR8 -.9354 CST -.6867

LSA 23E6.4 NIA 18E.3 8SA 5.8

ELI 2_09.4 EL2 89.3 ALF 4.E2

LAUNCH OAT[ OCT 9 1970 FLIGHT TIN[ 114.00 ARRIVAL DATE JAN 31 1971

HELiO(ENTRIC CONIC DISTANCE 34_.226

RL 149.43 LAL .00 LO_ 15.IS VL 27.611 GAL -10.39 AZL 77.60 HCA ll4.O4 SMA 133.65 ECC .21410 INC1£.0697 Vl 26.91_

RP 107.71 LAP 3.80 LOP 179.17 VP $1.3S4 GAP S.30 AZP lOl.tS TAL 216.79 TAP 30.68 RCA 105.04 APO 162.E? VE 35.176

RC lit.ill GL 47.00 GP -t0.42 ZAL llS.OI ZAP 118.6§ [TI 505.75 ZA[ 105.44 ETE E1_.44 ZAC 37.61ETC 247.86 CLP-145.31

PLAM[70(ENTEIC CONIC

C3 El.liD VHL ?.661DLA 26.05 RAL 251.71 RAD ISli.I _L 13.SSl PTH E.4I VHP 6.261 DPA -62.19 RAP 166.46 ECC E.D247

Lk_H AZNTH LNCH TIN[ L-! TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CIT TIN INJ 2 LAT INJ 2 LONG

90.00 _D 40 47 3702._0 -13.26 145.46 117.10 65.87 21 42 t6 $1D_.6 o18.42 134.2E

DO.DO 16 L_I 27 8634.L_ -0.43 157.O5 I23.85 61.67 20 3S 2 3884.Z -12.01 150.16

100.00 11 54 56 3116.61 -E0.77 114.11 Ill.19 66.01 28 49 26 2670.0 -23.57 101.44

100.00 16 57 57 8141.06 -3.20 147.44 ltl.DO 10.26 21 I 59 5242.1 -7.18 140.69

I10.00 I 11 48 2654.01 -EO._4 05.67 131.99 ?0.90 1 56 _ 21_54.0 -81.16 77.45

110.OO tO 1 3_ 3830.80 4.12 142.Od lll.4S 56.0d 21 5 23 8250.8 -.86 135.83

DIFFERENTIAL CORRI[CTI(_t6 MID-COURSE EXECUTION ACCURACY ORBIT DETERI41NATION ACCURACY

TI)I[ 8.3654 TItA-1.0454 TC8 -.7515 BAU .9493 6iT 11147.9 SiR 4_1.9 SG3 105.2 ST 2456.0 SR 120.0 SS 741.0

RD( .0979 ItRA .3117 RC3 -.2065 FAU .O_q189 9117 .t177 _ .5t95 Rlrl= .6301 CRT .5060 CR6 -.6112 CST -.6616

1.4157 FRA .Ol_S FC3 -.3736 DiP I_145 _ _5.1 1_3 .3164 R13 .9_10 LSA 2564.5 148A 134.7 68A 4.3

BIDE $.8646 6RA 1.1157 BC3 .7799 FiP 0552 $GI _49,7 SG_ 453.5 THA 2.09 EL1 2456.6 ELE 108.5 ALF 1.4_

LAUNCH DATE OCT 6 1670 FLIGHT TIN[ 116.00 ARRIVAL DATE FEB Z 1971

HELIOCENTRIC CONIC

RL 149,48 LAL .00

RP 107.75 LAP 8._6

tiC 114.81311 GL St.ll

PLAN[TOCEN1111C CONIC

C3 76.545 _ 8.619

LNCH AZMTH LNCH TIN[

73.67 16 16 $4

10_.O8 _ 17 41

75.97 16 II $4

10_.03 L_ 27 41

110.130 0 14 !1

110.00 £1 25 19

DIFFERENTIAL C_I[CTiOI_I

T_E 4.£061 IRA -.9113

RD[ -.ETll mtA .S73£

FD( 1.3846 FRA .1_

BIDE: 4.2152 MA 1.0L_8

DIITANCE 349.149

L.(X. 15.19 VL 17.617 GAL -10.11 AZL 75.15 14r_k 167.10 SNA

LOP 18_.20 VP 38.L1_65 GAP 5.55 AZP 106.50 TAL 225.39 TAP

64 I -95.68 ZAL 119.57 ZAP 111.11 ETS L_S.IO ZA[ 100.11 ETE

133.1_ ECC .21214 INC14.6501 Vl L_9.819

32.56 RCA 104.77 APO 161.47 VE 85.166

L_06.72 ZAC 51.27 ETC 245.26 CLP-151.61

DLA 3t.tl RAL _43.31RAD 9StHI.I V[L 14.174 PTH 2.58 VHP 6.775 DPA -64.02 RAP 156.64 ECC 2.8091

L-I TIN[ INJ LAT INJ _ INJ fiT AS(; INJ AZl4Tfl INJ TIN[ PO CST TIM INJ E LAT INJ Z LONG

4174.5t -11.51 IIS.IM 134.49 59.71 19 30 8 3174.5 -15.45 177._0

$477.86 -11.49 1_4.J0 154.47 59.1_ 25 15 88 2877.9 -15.48 118.16

4174.51 -11.51 183.$4 154.48 59.71 19 30 8 34174.5 -15.45 177.20

$477.98 -11.49 1_4.60 154.47 59.?0 25 25 56 2877.6 -15.43 118.16

311t.51 -11.35 105.74 140.11 91.95 I 16 51 2520.4 -_4.84 9_.88

3871 .IX) -1.96 135.1'0 119.45 55.97 11 L_ :50 3071.0 -_.45 127.46

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TC5 -.5914 BAU .6091 8iT _955,0 _ 500.6 SG3 84.0 ST 2706.2 SR 210.5 SS 751.7

RC8 -.1019 FAU .01652 RRT -.5??0 I_F -.0795 RTF ._487 CRT -.9454 CR6 .7836 C$T -.9643

FC3 -.11_4 DiP 9085 S6B _?.$ R_ -.3094 R13 -.9425 LSA 2816._ NIA 141.7 SSA 3.3

BC3 .5?26 FSP -_2 $61 _H_.$ 661 470.1 7HA 176.16 ELI 2715.6 EL2 117.5 ALF 176.D6
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE OCT I lgTO PLIGHT TIN( 118.00 ARRIVAL DATE FEB 4 1971

HELIOCENTRIC CONIC

RL 149.43 LAL .DO

RP 107.79 LAP 3.EO

RC 116.871 GL 57.49

PLAN(TOCENTRIC CC4qlIC

C3 119.153 VHL 10.777

LNCN AZNTH LNCH Tlt#[

99.23 17 59 7

113.77 25 38 1

(_.23 17 SS 7

115.77 23 39 1

9l. E3 17 59 7

113.77 23 38 1

DIFF[RENTIAL CORRECTIONS

TDE 5.3810 TRA -.4091 TC3 -.3195 BAU .4965

R0[-1.4453 iUtA .8050 RCS -.0106 FAU .01194

It0( 1.$9E3 FRA .1939 FC3 -,0890 B_k 0 9334

BOE 5.5718 BRA .9030 SC3 .Sill FSP -232

DISTANCE 354.098

LOt. 15.29 VL 27.846 GAL -9.83 AZL 70.61 HCA 170.31 SNA 132.59 ECC .21173 1NC19.3442 Vl 29.819

LOP 186.14 VP 38.231 GAP 5.79 AZP 109.09 TAL 223.94 TAP 34.25 RCA 104.52 APO 160.$7 V2 35.158

GP -72.01 ZAL 113.29 ZAP 107.30 [TS 29D,92 ZAE 93.49 ETE 199.23 ZAC 25.32 ETC 235.10 CLP-164.32

DLA 36.32 RAL 249.28 RAD 6570.2 VI[L 13.411PTH 2.75 VHP 12.321 DPA -63.87 RAP 140.75 ECC Z.9113

L-I TIN( INJ LAT |NJ LONG ]NJ RT ASC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ Z LONG

4498.36 -9.69 200.19 145.99 54.8D 19 11 6 3898.4 -14.17 193.88

$417.82 -9.91 118.99 145.94 54.80 24 34 59 2817.8 -14.15 112.67

4499.36 -9.93 200.19 145.95 54.80 19 11 6 3898.4 -14.17 193.88

3417.82 -9.61 110.99 145.94 54.80 24 34 59 2817.8 -14.15 112.67

4498.SS -9.93 200.19 145.95 54.80 19 11 6 5898.4 -14.17 195.68

3417.82 -9.61 118.99 145.94 54.80 24 34 $9 2817.8 -14.15 112.67

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 99§4.7 _ 934.8 $93 95.9 ST 2991.9 SIR 784.8 SS 788.9

RRT -.8599 RRF -.6874 RTF .9690 CRT -.9849 CRS .9980 CST -.9970

SGO 3099,1 R23 -.2728 R13 -.9580 LSA 3097.0 NSA 149.4 $SA 2.2

SG1 3059.9 $92 491.4 TNA 104.75 ELI 2994.6 ELI 132.9 ALF 164.86

LAUNCH DATE OCT 9 1970 FLIGHT TIM( 120.00 ARRIVAL DATE FEB 6 1971

HELIOCENTRIC CONIC DISTANCE 359.738

RL 149.43 LAL .00 LOL 15.29 VL 27.774 GAL -9.53 AZL 62.09 HCA 173.31 SNA 132.07 ECC .21030 INC27.9073 V1 29.819

RP 107.92 LAP 3.13 LOP 189.37 VP 38.159 GAP 5.99 AZP 117.75 TAL 222.41 TAP 35.72 RCA 104.S0 APO 159.84 V2 35.147

RC 119.138 GL $1.$4 GP -79.64 ZAL 105.34 ZAP 102.$8 ITS 251.39 ZAE 84.67 ETE 171.96 ZAC 16.72 ETC 218.95 CLP 163.06

PLAM(TOCENTRIC CONIC

C3 212.440 VI4L 14.582 DLA 39.01RAL 257.57 RAD 9371.2 VI[L 18.275 PTH 3.03 VHP 17.348 DPA -59.56 RAP 123.74 ECC 4.4995

LNCH AZNTH LNCH TIME L-I TIN( INJ LAT INJ lONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

81.96 19 9 44 4948.09 -$.75 211.12 160.25 51.35 19 24 32 4068.D -10.70 205.19

116.04 O 39 55 3491 .OS -5.73 119.$7 190.24 51.35 I 33 36 2851.0 -10.68 115.64

SI.96 19 6 44 4¢M8.03 -5.75 211.12 190.25 51.35 19 24 32 40_8.0 -10.70 105.19

116.0,4 0 35 35 3451.03 -5.75 119.57 1_E).14 $1.35 1 33 36 1861.0 -10.98 113.64

61.96 18 9 44 4448.03 -$.79 211.12 100.25 51.35 19 14 32 4065.0 -10.70 205.19

118.04 0 3S Sl 5491.03 -$.73 119.$7 180.24 $1.35 I 33 36 2951.0 -10.88 113.64

DIFFERENTIAL C_UII[CTI(_S NID-COURg_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TD( 1.0171 TRA .9744 TC3 -.0719 BAU .2094 8ST 2599.0 8DR _075.1 $93 $3.8 ST 2366.4 SR 2047.4 SS 910.7

RDE-S.1058 RRA .¢H)71RC3 -.0111FAU .OOL_ RRT -.9499 RRF -.0216 RTF .9966 CRT -.9955 CRS .9929 CST -.9997

FDE 1.94t9 FRA ,£$04 PC3 -.0121BSP 9503 _ 3171.2 R23 -.2033 R13 -.9777 LSA 3255.2 NSA 157.7 3SA 1.A

BID( 7.9551 MA .9715 BC3 .0718 FSP -182 SGI 3198.9 $G1 $15.2 THA 159.36 ELI 3125.7 EL2 147.2 ALP 139.15

LAUNCH DATE OCT 9 1970 FLIGHT TIM( 122.00 _RRIVAL DATE FEB 8 1971

_EL|OCENTRIC CONIC DISTANCE 345.076

RL 149.43 LAL .OO LOL 15.29 VL 27.703 GAL -9.14 AZL 41.39 NCA 175.94 SNA 131.55 ECC .20799 INC48.iG65 Vl 29.819

RP 107.83 LAP 3.05 LOP 192.60 VP 38.107 GAP $.07 AZP 135.53 TAL 220.$8 TAP 36.$2 RCA 104.19 APO 198.91 VZ 35.136

RC 121.402 GL 58.93 GP -7D.05 ZAL $9.$8 ZAP 97.44 ET$ 905.95 ZAE $9.$9 ETE 130.68 ZAC 11.40 ETC 258.18 CLP 112.31

PLAN(TOCENTRIC CONIC

C3 573.626 VNL 25.955 DLA 35.$1 RAL 296.02 RAD 9572.5 VEL 25.355 PTH 3.38 VNP 29.$D0 DPA -49.95 RAP 111.39 ECC10.4437

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG ZNJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LOnG

67.92 19 18 51 4589.97 -1.05 209.35 176.55 54.$0 20 36 41 4090.0 -5.68 203.23

112.36 O 49 9 $954.92 -1.03 131.78 176.55 54.$0 1 SO 1 3054.9 -5.SS 125.86

67.69 19 19 $1 4469.97 -1.05 209.35 175.55 54.50 20 36 41 4090.0 -$.68 103.23

118.36 O 49 6 5554.92 -1.03 151.78 174.55 $4.50 I SO 1 3054.9 -5.69 125.66

67.92 19 18 31 4989.97 -1.05 209.35 179.$$ $4.$0 20 56 41 4090.0 -5.68 203.23

112.36 O 49 6 3654.92 -1.03 131.75 175.55 54.50 I 50 1 3054.9 -5.66 125.66

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( 1.4763 TRA 1.6976 TC3 -.0157 9AU 1.1551 SGT $64.3 $GI! 3038.3 893 46.7 ST $90.7 S9R 2910.6 SS 1277.9

R0-12.1519 RRA-1.7310 RC3 -.1511 FAU-.01571 RRT -.9212 RIRF -.!)688 RTF .7279 CRT -.9248 CRS .9988 CST -.9425

FOE 2.0854 FRA .5747 PC3 .0252 BSP 9324 SGB 5110.1 R23 -.12049 R13 -.9919 LSA 3199.1 HSA 155.7 SSA 1.6

B0(12.2410 BRA 2.5687 BC$ .1519 FSP -152 $91 $057.2 $92 515.2 THA 97.97 EL1 2935.2 EL2 147.$ ALF 97.10

LAUNCH DATE OCT 9 1970 FLIGHT TIM( 124.00 ARRIVAL DATE FEB 10 1971

HELIOCENTRIC CONIC DISTANCE 374.$87

RL 149.43 LAL .00 LOt. 15.29 VL

RP 107.89 LAP 2,16 LOP 195.83 VP

RC 123.660 GL -46.97 GP 51.35 ZAL

PLAMETOCENTRIC CONIC

C31357.475 VHL 36.844

LNCN AZMTH LNCH TINE

23.01 5 44 49

156.99 16 12 4

23.01 5 44 49

156.99 16 11 4

23.01 $ 44 49

159.99 19 11 4

DIFFERENTIAL C_IIRI[CTIOIa_

TOE 5.7455 TRA .18.._0 TC3 -.0553 BAU 3.5292

R0-11.91Hi9 limA 1.5OL_ RC3 .1747 FAU-.OS514

FDE-2.$971 FRA .5707 PC3 .0352 9811 8578

B0(13.D$12 BRA 2.5089 BC3 .1945 FSP -155

27.952 GAL -9.68 AZL 159.99 HCA 183.01 SNA 131.04 ECC .21775 INC79.$946 Vl 29.619

39.044 GAP 7.43 AZP 10.39 TAL 220.88 TAP 43.88 RCA 102.51 APO 159.57 V2 55.124

96.47 ZAP 95.69 ITS 177.34 ZAE 57.65 ETE 250.36 ZAC 129.28 ETC 258.04 CLP 99.D8

DLA -$9.67 RAL 251.72 RAD $573.1 VI[L 38.455 PTH 3.55 VHP 47.751 DPA 73.22 RAP 138.73 ECCZ3.3406

L-I TIM( INJ LAT INJ LONG |NJ RT A$C INJ AZNTH [NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2449.$9 -1.17 76.L_ 192.14 1_9.87 9 15 39 1849.4 6.34 75.9t

4tl4.74 -1.15 288.34 192.15 159.87 19 25 41 99.7 6.34 266.02

2449.39 -1.17 78.29 192.14 159.87 9 25 39 1849.4 6.34 75.92

999.74 -1.13 288.39 1W2.15 159.87 15 23 41 88.7 $.$4 t69.0l

9449.$9 -1.17 78.29 192.14 159.87 6 25 39 1840.4 6.54 75.92

¢H)G.74 -1.15 288.56 lS_.19 159,67 15 23 41 9e.7 6.34 184.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 101HD.4 _ £488.9 $93 45.8 ST $g4.O SR 1890.$ SS 1678.0

RRT -.8551NRf .9t;90 flTF -.8402 CRT -.9778 CR$-1.0000 CST .9791

2728.9 R23 -.1047 RI3 .9939 LSA 2647.2 NSA 180.4 SSA 2.1

SG1 2976.5 $92 $30.7 THA 111.45 ELI 2045.2 EL2 170.0 ALF 115.47
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

L&UMCH DATE OCT 9 1970 FLIGHT TIME 129.00 ARRIVAL OATE FEB IZ 1971

H(LIO(ENTRIC CONIC DISTANCE 379.292

NL 149.43 LAL .DO LOt. 15.29 VL 27.5ll GAL -9.D9 AZL 127.27 NCA 164.72 SNA 130.53 (CC .21303

RP 107.93 LAP 2.4l LOP 199.05 VP 97.981 GAP 7.24 AZP 52.t2 TAL 218.77 TAP 43.49 RCA 102.73

Re lt5.ilE GL -61.$0 GP 72.19 ZAL 101.84 ZAP 100.59 (TS 147.83 ZA( 82.54 [TE 223.97 ZA¢ 153.16

PLANETO(ENTR1C CONIC

Cl 35S.O95 VHL 18.791 DLA -8S.11 RAL 225.§1 RAID 6571.9 V[L 21.781 PTH 3.23 VHP 24.1_7 DPA 71.56

LI4CH AZNTH LNCH TIN( L-| TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH |NJ TIM( PO CST TIN

7.77 I Ii 57 2587.94 4.71 ll.Zl 134.99 173.14 2 9 45 1787.9

172.£S 1R 59 30 5970.34 4.71 251.O7 134.9t 173.14 14 39 20 5270.S

7.77 1 29 57 t$87.94 4.71 15.21 134.99 173.14 2 9 45 1787.9

1Tt.t$ It 5i 30 $970.34 4.71 258.07 134.95 173.14 14 36 20 5270.3

7.77 I _ 57 2387.64 4.71 9S.tl 154.93 173.14 2 9 45 1787.9

17Z.ES 11 Sl 30 5070.34 4.71 298.O7 1_1.95 173.14 14 SG 20 5270.3

I NC17.2747 Vl 29.819

APO 159.54 VZ 35.112

(TC 250.72 CLP 128.05

DIFFERENTIAL CCRIEECTICNS NID-CC_RK EXECUTION ACCURACY

TD(-l.43tS TRA -.O141 TCS -.Ol13 6kU .4725 SGT 741.0 IGR 329e.Z SG3 59.9

RD[-9.9041RRA -.771G RCS .OIHI4 FAU-.OOSO6 I_T .ROgSRRF .Nil RTF .0952

IrD(-l.7913 FRA -.llee FCS .OO75 BSP 10527 SG4S 5379.1 _ -.1421 R13 .9895

BO_ 0.8471BRA .7787 BCS .1001FSP -174 SGI S_1418.0 $92 430.9 THA 79.43

RAP 251.99 (CC 6.6110

INJ 2 LAT INJ Z LONG

12.45 84.65

12.65 257.51

12.65 8d.65

12.65 257.51

12.45 84.65

12.65 257.51

ORBIT DETERNINATION ACCURACY

ST 745.9 SR 2141.1 SS 1166.5

CRT .9777 CRS -.gROD CST -.t891

LSA 300S.G NSA 159.9 $SA 1.0

[LI 2759.0 EL2 150.7 ALF 74.67

LAUN(H DATE O(T 9 1970 FLIGHT TIME 128.00 ARRIVAL DATE FEB 14 1971

HELIOCENTRIC COMIC

RL 14R.4S LAL .IX)

RP 107.97 LAP 2.73

RC Ill. Ill GL -SI.19

PLAN(TGCENTNIC CONIC

Cl 159.88R V54L 11.571

LNCH AZMTH LMCN TIME

14.Sl 0 I I

115.$9 11 11 10

14.Sl O I I

llS.ll 11 11 10

14.31 0 I 9

115.1l 11 11 IO

DISTANCE 584.751

LOL 15.29 VL 27.490 GAL -6.71 AZL 111.57 HCA 187.50 iRA 1_O.O4 (CC .21136

LOP 2OZ.27 VP 37.918 GAP 7.39 AZP 18.60 TAL 217.0t TAP 44.57 RCA 102.55

G4P 72.17 ZAL 108.47 ZAP 107.19 £TS 90.97 Z&E 95.23 ETE 168.88 ZAC 161.00

DLA -77.43 RAL I_D1.79 RAO 6570.4 MEL 15.976 PTH 2.82 VHP 15.639 DPA 58.47

L-I TIRE INJ LAT INJ LONG INJ RT AIME INJ AZMTH INJ TIME PO CST TIN

2_J4;.87 14.13 79.1)1t 104.57 167.03 O 45 22 1636.9

3_J6.O7 14.14 259.18 109.99 167.03 12 46 45 5155.1

I_"J4.07 14.13 79.99 108.57 167.03 O 45 22 1636.9

5'/35.07 14.14 259.16 108.59 167.D3 12 46 45 5135.1

RL'J4.97 14.13 79.99 108.97 117.03 O 45 22 1636.9

5739.07 14.14 239.16 101.59 167.03 12 46 45 5155.1

DIFFERENTIAL CCR_CTION8

TDE-5.1406 IRA-I._3S TC3 -.£335 BAD .4211

leD( -.132S RRA -.563£ RC3 -.Oel3 FAD .D1£73

FDE -.9051 Flea -.2919 FC3 -.OlZ3 BSP 11142

BO_ 5.E488 MA 1.3951 BC3 .2353 F_P -216

NID-C_URS£ EXECUTION ACCURACY

SGT 3)40.7 8_R 1£60.5 SG3 GG.O

mT .ION W ._17 RTF .98G4

SGB 5510.1 RL_ -.2049 R13 .9772

_1 3544.4 _k_l 507.2 THA 19.73

INCZl.iG99 Vl 29.819

AlSO 157.52 V2 55.099

[TC 221.62 CLP 172.83

RAP 245.65 ECC 3.2055

INJ 2 LAT INJ 2 LONG

21.92 78.48

21.92 257.11

21.92 78.48

21.92 257.84

21.92 78.41

21.92 257.t6

ORBIT D[TERNINATION ACCURACY

ST 1622.5 SR 401.4 SS $51.0

CRT .7014 CRS -.6181CST -.9930

LSA 1954.5 NSA E93.8 SSA 1.7

ELI 1844.9 EL2 260.4 ALF 9.06

LAUN(H DATE O(T 9 197Q FLIGHT TIME 130.00 ARRIVAL DATE FEB 14 1971

H(LIO(ENTRI( CONIC

RL 149.45 LAL .DO

RP 108.01 LAP 2.J4

RC 150.597 GL -59.12

PLAN[TO(ENTRIC CONIC

C$ 71.46$ W4L 8.455

LNCH AZNTH LNCH TIME

21.70 O 47 2

158.50 11 19 5E

E1.70 O 47 2

158.50 11 19 5E

21.70 O 47 E

150.30 11 1R 5E

DISTANCE 390.451

LOL 15,29 VL 27.419 GAL -8.$0 AZL 104.57 HCA 190.54 SNA 129.54 [CC .21047

LOP 205.49 VP 57.956 GAP 7.S2 AZP 75.66 TAL 215.44 TAP 45.98 RCA 102.28

GP 45.67 ZAL 114.44 ZAP 113.87 [TS 71.30 ZAE 103.35 [T( 151.65 ZAC 16D.04

DLA -?1.DO RAL 207.77 RAD 6569.4 VEL 15.887 PTH 2.54 VHP 11.460 DPA 48.32

L-| TIME INJ LAT |NJ LONG |NJ RT ASC |NJ AZMTH |NJ TIME PO CST T|N

2087.12 22.29 71.93 109.Q4 159.40 1 21 49 1487.1

5613.13 22.30 258.57 109.66 159.40 12 53 Z7 5015.6

20a7.12 22.29 71.93 109.64 159.40 1 21 49 1487.1

5115.63 22.30 258.57 109._S 159.40 12 53 27 5015.6

L_17.12 L_.29 71.93 109.64 159.40 1 21 49 1487.1

5615.69 22.30 258.57 109.16 159.40 12 55 27 5015.6

1NC14.5704 Vl 29.819

APO 151.91 VE 55.O61

[TC 230.47 CLP-159.16

DIFFERENTIAL CORRECTIONS

TDE-E.4122 TRA-1.4447 TC5 -.7099 BAU .6781

RD( .5479 RRA -.1445 RC3 .DCr4)l FAU .02154

FOE -.8943 FRA -.L_47 FC3 -.2109 BSP 11459

• D( 2.47S7 _A 1.4718 6C3 .7095 FSP -273

MID-COURXE EXECUTION ACCURACY

SGT 3460.0 _ 484.8 SG3 62.7

RRT .1044 W -.1669 RTF .9586

SC_ 3592.5 RLr5 -.2722 R13 .9581

SGI 3660.4 $G2 484.1 THA .81

RAP 245.11 ECC E.1715

INJ 2 LAT INJ E LONG

29.74 69.12

29.75 255.75

29.74 84.12

29.75 255.75

29.74 84.12

29.75 E55.75

ORBIT DET[RNINAT|ON ACCURACY

ST 1873.5 SR 382.1 S$ 6£1.0

CRT -.7527 CR$ .9566 CST -.9788

LSA 1990.9 NSA 279.5 SSA 2.5

EL1 1894.7 EL2 257.1 ALF 171.54

LAUN(H DATE OCT 9 1970 FLIGHT TIRE 132.00 ARR|VAL DATE FEB 16 1971

H(LIOCENTR|C CONIC

RL 149.43 LAL .00

RP 108.O5 LAP 2.51

RC 15E.847 GL -47.39

PLAN(TOCEN_I_IC CONIC

C5 41.717 VHL 6.835

LN(H AZNTH LN(H TIN(

28.$1 1 30 5

151.$4 11 3E 14

• 6.64 1 30 5

151.34 11 32 14

29.$1 1 30 5

151.94 11 32 14

DISTANCE _.2_4

LOL 15.29 VL 27._49 GAL -6.09 AZL 100.71HCA 193.65 _14A 1_.01 ECC .20992 IN(10.7057 Vl 29.819

LOP 208.71 VP 57.793 GAP 7.72 AZP 79.39 TAL 213.84 TAP 47.49 RCA 101.97 APO 156.15 VZ 55.074

GP 56.42 ZAL 119.22 ZAP 1L_).09 £TS 64.64 ZAE 109.21 [TE 146.08 ZAC 155.10 ETC 241.09 CLP-163.20

DLA -65.D2 RAL 214.71 RAD 65M.7 VI[L 12.845 PTH 2.36 VI4p 9.660 DPA 59.91 RAP 245.52

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIN( PO C$T TIM INJ Z LAT

l_Nkl_.O5 27.59 _1_._3 110.61 151.55 2 2 47 1362.1 34.54

5532.89 27.59 256.79 110.65 151.54 15 4 27 4932.9 34.55

1911.05 27.56 62.63 110.61 151.55 2 2 47 136E.1 34.54

553R.89 27.59 2_9.76 110.63 151.54 15 4 27 4932.9 5d.55

IN.G5 27.59 1_.65 110.61 151.55 Z 2 47 1362.1 34.54

5532.09 27.59 256.79 110.63 151.34 15 4 27 4932.9 34.55

DIFFERENTIAL COI_I_CTIONS

TD(-E.O031 TRA-I.4S_D TC3-1.2551 BAll .7621

RD( .ills mIRA -.O_O_ RC$ .1716 FAU .02623

FD( -.1470 FRA -.£900 FC5 -.5231 BIP 11779

BO( 2.0805 MA 1.4555 BC$ 1.2692 FSP -530

MID-C.OU_S[ EXECUTION ACCURACT

8GT 3752.9 _G_ 5_4.3 SG3 100.5

RRT -.5154 RRF -.71_2 RTF .9366

SGB 3790.8 R_ .3199 RI3 -.9397

SG1 3763.2 SG2 456.7 THA 175.74

ECC 1.7586

INJ 2 LONG

58.44

252.58

56.44

252.58

58.44

252.58

ORBIT DETERNINATION ACCURACY

ST 1849.6 _q 471.7 $S 610.1

CRT -.6704 CR$ .8416 CST -.9720

LSA Z024.6 NSA 257.7 SSA 5.5

EL1 1934.4 EL2 226.9 ALF 167.57
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. |97OJ

LAUNCH DATE OCT 9 1970 FLIGHT TIN( 134.00 ARRIVAL DATE FED ZO 1971

HELIOCENTRIC CONIC

RL 149.43 LAL .DO

RF 108.09 LAP 2.38

RC 154.850 GL -41.37

PLANIETOCENTRIC CONIC

C5 34.558 VHL 5.879

LN(H AZMTH LNCH TIN(

35.02 2 9 O

144.98 11 40 28

35.02 Z 9 O

144.98 11 40 29

55.02 2 9 O

144.90 11 40 29

DIFFERENTIAL CCIIRECTIONS

TDE-I.69GG TRA-l.3902 TC3-1.8167 BAU .8488

ROE .4828 RRA -.0080RC3 .2701 FAU .03298

FOE -.796§ FRA -.2411 FC$ -.BEG1 BSP 11744

BOG 1.7639 BRA 1.3902 BC3 1.8587 FSP -365

DISTANCE 402.024

LOL 15.29 VL 27.280 GAL °7.74 AZL 98.26 HCA 196.80 SRA IZ8.59 [CC .20956 INC 8.2633 Vl 29.819

LOP 211.92 VP 37.731 GAP 7.92 AZP 82.08 TAL Z12.ZS TAP 49.03 RCA 101.64 APO 155.53 VZ 35.061

GP 51.94 ZAL 122.69 ZAP 125.66 ET$ 61.31 ZAE 113.85 ETE 148.21 ZAC 150.57 (TC 247.40 CLP-161.05

OLA -§9.6§ RAL 2ZD.$Z RAO 8548.4 VEL 12.487 PTH

L-I TIM( INJ LAT

1859.75 30.40

5483.11 30.41

1859.75 30.40

5483.11 30.41

1859.75 30.40

5483.11 30.41

Z.26 VHP 8.515 DPA 32.76 RAP 245.88 ECC 1.5667

INJ LONG INJ RT A$C INJ AZRTH INJ TIM( PO CST TIN INJ 2 LAT INJ Z LONG

55.21 110.52 144.14 2 40 O 1259.6 36.75 47.79

254.8,4 110.54 144.14 13 11 51 4883.1 36.76 249.42

55.21 110.52 144.14 Z 40 O 1259.8 36.75 47.79

254.84 110.54 144.14 13 11 51 4883.1 36.76 249.42

55.21 110.52 144.14 2 40 O 1259.8 36.75 47.79

Z54.N 110.54 144.14 13 11 51 4883.1 36.79 249.42

MID-COURSE EXI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

$_T 3800.4 $_ 567.9 SG3 114.8 ST 1840.0 SI_ 470.7 $$ 574.4

RRT -.GS41 RRF -.8749 RTF .9176 CRT -.8448 CRS .9805 C$T -.9650

8GB 5848.5 1_3 .3552 R13 -.9216 LSA 1999.3 MSA 243.0 SSA 4.7

SG1 3824.7 SG2 427.2 THA 174.35 EL1 1848.Z (LE 204.7 ALF 166.95

LAUNCH DATE OCT 9 1970 FLIGHT TIlE 134.00 ARRIVAL DATE FEB 22 1971

HELIOCENTRIC CONIC

RL 149.43 LAL .00

RP 108.13 LAP 2.24

RC 157.065 GL -35.98

PLAN[TOCENTRIC CONIC

C3 27.$74 VHL 5.E$1

LI_H AZNTH LNCN TIM(

40.74 2 44 25

139.26 11 45 17

40.74 2 44 25

139.24 11 45 17

40.74 2 44 25

159.24 11 4S 17

DIFFERENTIAL C(]tlU[CTIDN$

TDE-1.4T$R TRA-1.3542 TCS-2.SR91 BAU .8947

RDE .412$ liRA -.00_1 RC$ .343D FAU .03494

FDE -.7172 FRA -.2005 FC3-1.1542 BSP 12253

BOE 1.5299 BRA 1.3342 BC3 2.4235 FSP -420

DISTANCE 407.8E4

LOq. 15.E9 VL 27.211 GAL -7.41AZL |)Q.38 HCA 199.96 SNA 128.12 ECC .20937 INC $.5759 Vl 29.819

LOP 215.13 VP 37.44R GAP 8.12 AZP 83.4E TAL 210.62 TAP 50.54 RCA 101.30 APO 154.95 V2 55.047

GP 44.39 ZAL 1E4.93 ZAP 130.55 ET3 59.13 ZN[ 117.02 ET( 149.63 ZAC 145.87 ETC 251.35 CLP-I$0.4O

DLA -54.94 RAL L_5.69 RAJD 4568.1 VEL 12.209 PTH 2.19 VHP 7.$25 DPA 25.$5 RAP 245.44 ECC 1.4555

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIN( PO C$T TIN INJ 2 LAT INJ 2 LONG

1775.56 51.52 44.54 110.14 157.63 3 15 58 1175.6 37.25 37.99

5437.81 31.53 253.37 110.18 137.65 15 14 15 4857.8 37.24 247.02

1773.54 51.52 44.34 110.16 157.65 5 13 58 1173.6 37.25 37.99

5457.81 51.53 255.37 110.18 157.45 15 16 15 4857.8 57.E6 247.02

1773.58 31.52 44.54 110.16 157.45 5 15 58 1173.6 57.25 37.99

5457.81 31.53 253.37 110.18 137.83 15 16 15 4857.$ 37.26 247.02

RID-C(X_IM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 5419.4 864R 574.5 $95 129.5 ST 1777.0 SR 449.5 S$ 554.8

RRT -.7140 RRF -.41E5 RTF .9070 CRT -.90E$ CRS .9879 CST -.9580

SGB 3941.4 R25 .5655 R15 -.9110 LSA 1895.2 MSA E52.2 $SA 6.2

SG1 3941.4 SG2 398.9 THA 173.91 EL1 1823.2 EL2 188.6 ALF 167.00

LAUNCH DATE OCT 9 197D FLIGHT TIME 136.00 ARRIVAL DATE FEB 24 1971

HELI OCENTR|C CONIC

RL 149.43 LAL .DO

RP 108.17 LAP 2.09

RC 159.251 GL -31.23

PLANETOCENTRIC CONIC

C$ 23.352 VHL 4.635

LNCH AZNTH LN(H TIN(

45.85 3 17 28

134.15 11 47 54

45.85 5 17 28

134.15 11 47 54

45.85 5 17 25

154.15 11 47 54

DIFFERENTIAL CORRECTIONS

TDE-1.2857 TRA-1.2682 TC5-2.$574 BAU .9317

ROE .$553 RRA -.0060RC5 .58D8 FAU .03955

FOE -.6342 FRA -.1549 FC3-1.4657 BSP 12642

DO( 1.3349 BRA 1.2683 BC5 2.9830 FSP -460

DISTANCE 413.655

LOt. 15.29 VL 27.145 GAL -7.08 AZL 95.54 HCA 205.14 $NA 127.4S ECC .20953 INC S.357T Vl 29.619

LOP 218.34 VP 57.607 GAP 8.53 AZP 85.09 TAL 208.99 TAP 52.13 RCA 100.94 APO 154.39 v2 35.034

GP 41.$0 ZAL 124.10 ZAP 134.80 ET$ 57.47 ZAE 119.57 ETE 151.48 ZAC 141.75 ETC 255.95 CLP-160.44

DLA -50.63 RAL 250.14 RAD S947.9 VEL 12.031 PTH 2.15 VHP 7.395 DPA 21.45 RAP 247.29 ECC 1.3845

L-I TIN( |NJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIN( PO C$T TIN INJ 2 LAT INJ 2 LONG

1597.$0 31.61 34.25 110.05 13E.15 3 45 46 1097.$ 36.76 29.25

5449.84 31.62 252.62 110.04 132.12 13 18 43 4849.6 38.78 245.83

1597.90 51.61 34.25 110.05 132.15 5 45 46 1097.9 36.75 29.25

5449.84 31.62 E52.62 110.04 132.12 15 14 45 4849.8 56.78 245.63

1597.90 31.61 34.E5 110.03 132.13 3 45 46 1097.9 36.76 29.25

5449.64 31.$2 252.42 110.04 132.12 13 18 43 4849.8 36.78 245.63

MID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4020.4 8GR 545.5 443 140.8 ST 1485.3 SR 421.7 $s 464.3

RRT -.7448 R1RF -.9194 RTF .8984 CRT -.9021CRS .9920 CST -.9486

SDB 4080.2 R23 ._59 R13 -.9022 LSA 1790.4 RSA 224.4 SSA 8.1

3G1 4042.8 4GE 375.3 THA 173.97 EL1 1729.2 £L2 177.4 ALF 157.15

LAt.J_I(H DATE OCT 9 1970 FLIGHT TIM( 140.00 ARRIVAL DATE FEB 26 1971

HELIOCENTRIC CONIC DISTANCE 419.433

RL 149.45 LAL .00 LOt. 15.29 VL 27.075 GAL -4.74 AZL 94.38 HCA 204.32 SNA 127.21 [CC .2D941 IN(: 4.3843

RP 10a.21 LAP 1.94 LOP E21.54 VP 37.544 GAP 4.54 AZP 49.07 TAL 207.35 TAP 53.47 RCA 100.57 APO 153.45

RC 141.459 6L -27.04 GP 37.55 ZAL 1E4.34 ZAP 138.49 ET$ 54.12 ZAE 121.52 ETE 153.44 ZAC 138.16 ETC 255.81

PLAN[TOCENTRIC CONIC

C5 20.443 VHL 4.5E1 DLA -47.E5 flAL 234._5 RAD 4547.8 V[L 11.909 PTH 2.12 VHP 7.124 DPA 16.95 RAP 248.35

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT

50.44 5 49 11 I_R.TE 31.12

129.55 11 49 1 5454.5E 31.15

50.44 3 49 11 le1_4.7E 31.12

129.34 11 49 1 5434.52 31.13

50.44 5 49 11 142R.TE 31.1E

1L_).59 11 49 1 5434.52 31.t3

DIFFERENTIAL CCSUtCTiON8

TD(-1.1ERI TRA-I.1605 TC3-3.487E BAU .9599

• 3127 liRA -.01E9 RC5 .4173 FAU .04102

FDE -.5472 FRA -.0933 FC3-1.7370 BSP 12947

DO( 1.1714 MA 1.1909 BC3 3.5121 FSP -484

Vl 29.819

V2 35.O21

CLP-160.84

ECC 1.3364

INJ LONG INJ RT A$C INJ AZRTH INJ TIlE PO CST TIM INJ Z LAT INJ 2 LONG

28.87 110.3E 127.55 4 16 19 10E8.7 35.76 21.47

252.60 110.33 127.54 13 19 55 4854.5 35.77 245.20

28.87 110.32 127.55 4 16 19 10E8.7 35.76 21.47

252.60 110.35 127.54 13 19 55 4654.5 35.77 245.20

E8.87 110.32 127.55 4 14 19 1028.7 35.76 21.47

252.60 110.33 127.54 13 19 55 4854.5 35.77 245.20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8_T 4114.7 $61_ 547.7 SG3 149.1 ST 1581.2 SR 395.5 SS 4E9.0

RRT -.7559 RRF -.9133 RTF .8917 CRT -.8983 CR$ .9949 CST -.9358

SGB 4151.0 RE5 .3577 R13 -.8949 LSA 1671.4 MSA 218.2 $SA 10.3

$91 4135.6 SG2 354.8 THA 174.21 EL1 1421.2 EL2 169.9 ALF 167.16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 197OJ

LAUNCH DATE OCT 9 1970 FLIGHT TIN( 142.00 ARRIVAL DATE FEB 28 1971

HELIOCENTRIC CONIC DISTANCE 425.2Z6

RL 149.43 LAL .DO LOt. 15.29 VL 27.008 GAL -8.38 AZL 83.t2 HCA ZOi. SD SNA

RP lOR.85 LAP 1.78 LOP 2Z4.74 VP 37.485 GAP 8.74 AZP 88.84 TAL 205.70 TAP

RC 143._43 GL -23.33 GP 34.10 ZAL 125.88 ZAP 141.70 ETS 55.D0 ZAE 122.99 ETE

PLAN[TO(ENTRIC CONIC

C3 18.332 Vt¢L 4.234 DLA -44.11 RAL 238.13 RAD QSQ7.7 VEL 11.821 PTH Z.D9 VHP

LNCH AZNTH LNCH TIN( L-I TIN[ INJ LAT INJ LONG INJ RT ASC |NJ AZNTH

54.84 4 20 15 1513.28 30.31 22.09 111.01 123.74

125.$9 11 49 4 5498.91 30.3_ 253.27 111.07 123.72

54.84 4 20 15 1_3.28 30.31 21.09 111.06 123.74

125.38 11 49 4 5411.91 30.32 233.27 111.07 123.72

54.84 4 _3 15 1513.28 30.31 22.09 111.06 123.74

125.39 11 49 4 3499.91 50.32 255.27 111.07 123.72

DIFFERENTIAL C(_tRI[CTIDN3 MID-COURt[ EXECUTION ACCURACY

SET 4L_D1.4 SGR $L_).9 3G3 135.1

RRT -.73URRF -.1_485 RTF .8863

4239.6 R23 .3415 R13 -.8892

SG1 4223.7 _ 343.6 THA 174.50

TDE -.9934 TRA-1.1034 TC5-3.9902 BAU .I1847

-2911 RItA -.0401 RC5 .4329 FAU .041(Hi

FDE -.48,27 IrRA -ol[]el_ FC3-'I.INb54 _ 13247

DOE 1.0525 liRA 1.10_J BC3 4.0136 FSP -505

126.77 (CC .20984 INC 3.8240 vl 29.819

55.20 RCA 100.20 APO 153.35 V2 35.008

155.33 ZAC 135.11ETC 257.24 CLP-181.40

8.996 DPA 13.08 RAP 249.80 ECC 1.302D

INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

4 46 18 i_3.3 34.50 14.43

13 20 12 4898.9 34.52 245.61

4 46 18 963.3 34.50 1d.43

13 20 12 4868.9 34.52 245.31

4 46 19 963.3 34.50 14.43

13 ZO 12 4868.9 34.52 245.81

GIIBIT DETERMINATION ACCURACY

ST 1468.8 3R 378.9 Ss 373.3

CRT -.8933 CRS .9971CST -.9182

LEA 1547.0 NSA 213.2 SEA 13.0

ELI 1307.4 EL2 165.1ALF 168.93

LAUNCH DATE OCT 9 1970 FLIGHT TIN( 144.00 ARRIVAL DATE NAR 2 1971

t¢[LIOCENTRIC CONIC DISTANCE 431.004

RL 149.43 LAL .00 LOL 15.29 VL _.942 GAL -9.04 AZL 93.OOHCA 212.69 SI4A 126.34 ECC .21000 INC 3.0004 Vl 29.8|9

RP 104.29 LAP l.lk2 LOP 227.94 VP $7.425 GAP 8.95 AZP 87.47 TAL 204.D3 TAP 38.72 RCA 99.81APO 152.87 V2 34.995

RC 145.819 &L -20.01 84= 31.17 ZAL 1£4.78 ZAP 144.51 ETS 54.08 ZAE 124.13 ETE 157.09 ZAC 132.50 [TC 258.4D CLP-162.08

PLAM[TOCENTRIC CONIC

C3 18.791 VIHL 4.098 DLA -41.35 RAL 241.93 RAD 1587.7 VI[L 11.755 PTH 2.07 VHP 8.858 DPA 9.73 RAP 251.02 ECC 1.2783

LNCH AzM'rH LNCH TIN( L-I TIN( INJ LAT INJ _ INJ RT AI_ INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

58.54 4 51 25 1499.19 89.52 15.71 112.21 120.54 5 18 22 899.2 35.13 7.89

121.48 11 49 4 5491.71 L_.34 254.38 112.2£ 120.52 13 19 35 4891.8 35.15 246.76

58.54 4 51 23 141t9.19 L_9.32 15.71 112.21 120.54 S 18 22 899.2 33.13 7.89

121.48 11 49 4 54J1.71 _.34 254.58 112.22 120.52 13 19 35 4891.8 33.15 246.78

58.$4 4 51 23 1499o18 29.32 15.71 112.21 lZ0.34 5 16 Z2 899.2 33.13 7.89

121.49 11 41 4 5401.79 L_._I 254.59 112.22 120.52 13 1R 35 4991.8 33.15 248.78

DIFF[I_NTIAL C.GIIII[CTION3 NID-COURI( (XECUTIGN ACCURACY ORBIT DET[RNINATION ACCURACY

TDE -.8900 TRA-I.O_IP$ TC3-4.5041BAU 1.0161 $67 4341.4 8GIt $23.0 SG3 181.8 ST 1375.3 SIR 399.4 88 330.2

G .2152 RMA -.0131 RC3 .4SOS FAU .04232 RRT -.7153 RIIF -.9840 RTF .8881 CRT -.8913 CRS .9977 CST -.8999

FDE -.3914 irllA .Dill FC$-2.1111 DIP 13931 SGil4572.8R£3 .5111 R13 -.8903 LEA 1446.5 NSA 209.0 SEA 18.1

DOE .9291 BRA 1.0297 BC3 4.5_ FSP -345 _1 4359.9 S_2 335.3 THA 174.70 EL1 1414.5 (L2 192.2 ALF lt_.39

LAUNCH DATE Q(T 9 1970 FLIreHT TIN( 146.00 ARRIVAL DATE MAR • 1971

HELIOCENTRIC CONIC

RL 149.43 LAL .DO

RP 108.55 LAP 1.45

RC 147.979 Gt. -17.0R

PLAN[TOCENTRIC CONIC

C3 lS.587 VHL 3.948

LNCH AZMTH LNCH TINE

It.IS $ E3 It

117.74 11 45 51

88.29 5 23 12

1t7.74 11 45 59

9R.29 5 15 12

117.74 11 45 $1

DISTANCE 436.784

LOL 15.29 VL 24.078 GAL -5.69 AZL 92.48 HCA 215.87 SNA 125.92 ECC .21049 INC E.4799 Vl 29.819

LOP 231.14 VP 37.366 GAP 9.15 AZP 87.69 TAL 2D2.35 TAP 56.22 RCA 99.41APO 152.42 V2 34.982

GP 28.65 ZAL 125.19 ZAP 146.98 ETS 53.34 ZA( 125.00 (TE 158.69 ZAC 130.27 ETC 259.39 CLP-182.82

DLA -$8.82 RAL 245.45 RAD 8567.6 VEL 11.703 PTH 2.09 VMP E.809 DPA 9.92 RAP 252.59 ECC 1.2585

L-I TIN[ INJ LAT INJ LONG lNJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

1434.39 29.25 9.53 113.74 117.82 5 47 7 834.4 31.73 1.82

5329.47 98.25 256.51 113.75 117.80 15 17 59 4922.7 31.74 249.80

1454.33 2D.25 9.53 113.74 117,82 5 47 7 854.4 31.73 1.82

3522.47 29.26 251.51 115.75 117.80 13 17 59 4R22.7 51.74 248.80

1454.38 29.25 9.55 113.74 117.82 5 47 7 834.4 31.73 1.62

5522.97 28.24 256.51 115.75 117.30 15 17 59 4922.7 51.74 248.60

ORBIT DETERMINATION ACCUNACY

ST 1230.5 SR 353.8 53 287.e

CRT -.9834 CRS .994D CST -.85A8

LEA 1291.7 NSA 205.2 SEA 20.2

EL1 1270.3 EL2 160.6 ALF 165.51

DIFFERENTIAL CORIt(CTIH

TD( -.7971 TRA -.9147 TC3-4.9169 BAU 1.0288

.R433 RmA -.0342 RC3 .4441 FAU .04124

Fi_ -.3093 IrRA .0951 FC3-£.L_08 BSP 15853

DOE .e048 BRA o8153 BC3 4.8369 FSP -525

MID*COURSE EXECUTION ACCURACY

SET 4383.5 SGR 501.7 $83 161.8

RRT -.7435 RRF -.8561RTF .6799

4412.1 R23 .2922 R13 -.8818

3_1 4399.7 $82 331.5 THA 175.08

LAUNCH DATE OCT 9 1970 FLIGHT TIN( 148.D0 ARRIVAL DATE MAR 6 1971

HELIOCENTRIC CONIC

RL 149.43 LAL .00

RP 100.37 LAP 1.88

RC 1N.13| 8L -14.29

PLAN[TOCI[IMTItlC _lC

C3 14._15 Vt4L 3.1_7

LNCH AZNTH INCH TIN(

95.t0 5 58 L_

114.10 11 42 13

93.00 5 68

114.10 11 48 13

33.90 S 68

114.10 11 48 13

DI$TANEE 442.547

LOt. 15.29 VL 8/;.911 GAL -§.30 AZL _.03 HCA 219.08 S4MA 125.50 ECC .21113 INC 2.0279 Vl 29.019

834.33 VP 3?.307 GAP 9.3t AZP 99.42 TAt. 200.96 TAP 59.72 RCA 99.01APO 152.00 V2 34.969

64P 26.47 ZAL 121.19 ZAP 149.17 [TS 52.77 ZN[ 125.69 ETE 160.12 ZAC 128.35 ETC 260.28 CLP-183.59

DLA -31.58 RAL 849.35 RAD 95t7.6 VEL 11.183 PTH 2.05 VHP 6.795 DPA 4.27 RAP 254.29 ECC 1.2410

L-I TIN( 1NJ tAT INJ _ |NJ RT A$C 1NJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

1_MI.49 27.11 3.35 115.60 115.47 8 19 15 768.5 30.30 355.38

5_i_.93 27.12 259.14 115.81 115.48 13 14 56 4912.6 30.31 251.18

13416.49 27.11 3.33 115.G0 115.47 6 19 15 716.5 30.30 355.38

5612.83 27.12 259.14 115.81 115.46 13 14 56 4982.6 30.31 251.18

1344.49 87.11 3.33 115.40 115.47 6 19 15 766.5 30.30 355.38

564_.03 27.12 259,14 115.11 115.4_ 13 14 56 4962.8 30.31 251.16

ORBIT DETERNINATION ACCURACY

ST _102.7 S_R 348.0 88 219.9

CRT -.8792 CRS .9789 CST -.7924

LEA 1159.4 MSA 201.7 SEA 29.1

EL1 1145.3 EL2 159.6 ALF 164.18

DIFFERENTIAL _CTION_

TDE -.9970 111A -.8080 TC3-S.3373 BALI 1.0899

.8318 lIRA -.0413 1_3 .4448 FAU .0408t

FD[ -.2407 IrRA .1531 FC3-2.$915 Ilk e 140119

DOE .7091 BRA .IK)_O BC3 5.3559 FSP *583

MID-COURllE EXECUTION ACCURACY

8GT 441MI.I _ 41_.1 $G3 163.1

RRT -.7374 _ -.8_90 RT1F .8779

4,493.7 RLr_ .L_37 R13 -.8795

S_1 4481.4 SG2 331.5 THA 175.33

ZOOl



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 9 1970

HELIOCENTRIC CONIC

RL 149.43 LAL .00

RP 109.41 LAP 1.10

RC 152.275 GL -11.78

PLAN[TOCENTR I C CONIC

C3 13.904 VNL 3.729

LIqCH AZMTH LNCH TIME

99.61 6 32 10

110.39 11 36 9

99.61 6 32 10

110.39 11 36 9

69.61 6 32 10

110.39 11 S9 9

FLIGHT TIME 150.00 ARRIVAL DATE MAR 8 1971

DISTANCE 448.299

L04. 15.29 VL 26.747 GAL -4.92 AZL 91.64 HCA 222.24 SMA

LOP 237.52 VP 37.249 GAP 9.56 AZP 88.79 TAL 198.96 TAP

GP 24.59 ZAL 118.82 ZAP 151.13 ET3 52.36 ZAE 126.23 ETE

125.1Q ECC .21193 INC 1.6372 Vl 29.819

61.20 RCA 98.59 APO 151.61 V2 34.959

161.40 ZAC 126.69 ETC 261.09 CLP-164.38

DLA -34.39 RAL 253.07 RAD 6567.5 VEL 11.631 PTH 2.04 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

1292.37 25.94 358.85 117.78 113.42 6 53 43

5613.79 25.95 262.80 117.77 113.40 13 9 43

1292.37 25.94 356.85 117.7_ 113.42 6 53 43

5613.79 25.95 262.60 117.77 113.40 13 9 43

1292.37 25.94 356.85 117.76 113.42 6 53 43

5613,79 25.95 262.60 117.77 113.40 13 9 43

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.5727 TRA -.8949 TC3-5.7288 BAU 1.0880 $GT 4549.7 SGR 485.7 SG3 163.6

ROE .2237 RRA -.0485 RC3 .4438 FAU .03945 RRT -.7238 RRF -.8001 RTF .8769

FOE -.1779 FRA .2121 FC3-2.4561 6SP 14384 SGB 4575.6 R23 .2347 R13 -.8762

BOE .6146 BRA .6966 BC_ 5.7457 FSP -530 3G1 4583.3 SG2 334.1 THA 175.56

6.808 DPA 2.04 RAP 256.09 ECC 1.2288

PO CST TIM INJ Z LAT INJ 2 LONG

692.4 28.88 348.89

5013.8 28.89 254.63

892.4 28.88 348.99

5013.8 28.89 254.63

692.4 28.88 348.89

5015.8 28.89 254.63

ORBIT DETERMINATION ACCURACY

ST 970.3 SR 345.0 SS 178.2

CRT -.8761 CRS .9351 CST -.6858

LSA 1025.6 MSA 196.1 SSA 31.3

EL1 1017.5 EL2 158.6 ALF 162.25

LAUNCH DATE OCT 9 1970 FLIGHT TIME 152.00 ARRIVAL DATE MAR 10 1971

HELIOCENTRIC CONIC DISTANCE 454.039

RL 149.43 LAL .00 LOt. 15.29 VL 26.684 GAL -4.53 AZL 91.29 HCA 225.42 SMA 124.70 ECC .21287 INC 1.2919 Vl 29.819

RP 106.45 LAP .92 LOP 240.70 VP 37.192 GAP 9.77 AZP 89.09 TAL 197.25 TAP 62.67 RCA 98.16 APO 151.25 V2 34.943

RC 154.408 GL -9.46 GP 22.95 ZAL 116.17 ZAP 152.90 ET$ 52.14 ZAE 126.66 ETE 162.54 ZAC 125.24 ETC 261.86 CLP-195.17

PLAN[TOCENTRIC CONIC

C3 13.325 VHL 3.650 DLA -52.38 RAL 258.81 RAD 6587.5 VEL 11.607 PTH 2.03 VHP 6.842 OPA .06 RAP 257.99 ECC 1.2193

LNCN AZMTH I.JACN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

73.$9 7 12 1 1206.42 24.74 349.68 120.20 111.59 7 52 7 606.4 27.45 541.69

106.41 11 26 8 5981.19 24.75 267.26 120.20 111.58 13 0 A9 5081.2 27.46 259.29

73.$9 7 12 1 1208.42 24.74 349.66 lZO.ZO 111.59 7 32 7 806.4 27.45 $41.69

109.41 11 28 B 5681.19 24.75 267.28 lZO.ZO 111.58 13 0 49 5081.2 27.46 259.29

110.00 10 25 4 5870.04 18.22 278.44 116.86 119.43 12 2 54 5270.0 22.00 271.$4

110.00 13 12 15 5353.60 31.63 244.51 122.68 103.69 14 41 29 4753.6 33.19 255.63

DIFFERENTIAL CORRI[CTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4810 TRA -.5745 TC3-8.0847 BAU 1.0868 SGT 4830.7 SGR 481.8 $85 163.4 ST 830.9 SIR 345.9 SS 145.4

RD( .2181 RRA -.0382 tiC5 .4419 FAU .03628 RRT -.7082 RRF -.7702 RTF .8767 CRT -.8740 CRS .6250 CST -.4979

FDE -.1199 FRA .2687 FCS-2.4689 BSP 14888 8GB 4855.7 R23 .Z087 RI3 -.8778 LSA 889.1 MSA 194.0 SSA S9.T

SO( .5282 BRA .5771BCS 8.1007 FSP -531 881 4845.3 882 339.2 THA 175.76 EL1 385.4 EL2 156.8 ALF 159.44

LAUNCH DATE OCT 9 1970 FLIGHT TIME 154.00 ARRIVAL DATE MAR 12 1971

HELIOCENTRIC CONIC DISTANCE 459.766

RL 149.43 LAL .OD LOt,. 15.29 VL 26.621GAL -4.13 AZL 90.98 HCA 228.60 5HA 124.31 ECC .21399 INC .9629 Vl 29.919

RP 108.49 LAP .74 LOP 245.89 VP 37.135 GAP 9.99 kZP 89.55 TAL 195.52 TAP 84.12 RCA 97,71APO 150.91V2 34.931

RC 156.550 GL -7.29 GP 21.51ZAL 113.27 ZAP 154.50 ETS 52.08 ZAE 127.01ETE 163.55 ZAC 123.96 ETC 292.59 CLP-165.�T

PLAMETOCENTMIC CONIC

C$ 12.899 VNL 3.590 OLA -30.46 RAL 280.58 RAD 6567.5 VEL 11.588 PTH 2.05 VHP 6.893 DPA -1.63 RAP 259.98 (CC 1.21Zl

LNCH AZMTN LNCH TIME L-| TII_ INJ LAT INJ LONG INJ RT ASC ]NJ AZRTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

78.27 7 59 45 1098.47 23.50 340.84 122.87 109.96 8 18 0 498.5 26.01 $52.88

101.73 11 8 30 5776.65 23.52 273.945 122.88 109.94 12 44 47 5176.7 26.02 266.01

76.27 7 59 43 1096.47 23.50 340.84 122.87 109.96 8 18 0 496.5 26.01 532.88

101.75 11 8 50 5778,65 23.52 273.98 122.88 109.94 12 44 47 5176.7 26.0Z 266.01

110.00 10 4 2 691.53 14.45 306.78 118.28 121.32 10 15 33 91.5 18.A9 299.99

110.00 14 3 22 5229.59 33.25 235.Z0 125.67 98.41 15 30 31 4629.6 $4.06 226,06

DIFFERENTIAL CORRECTIONS MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3890 TRA -.4458 TC3-6.3988 BAU 1.1045 8GT 4707.1 SGR 479.7 $83 162.5 ST 682.6 SR 545.7 55 126.7

ROE .2141RRA -.0843 RC3 .4388 FAU .03897 RRT -.6909 RRF -.7398 RTF .8770 CRT -.8723 CRS .5835 CST -.1969

FDE -.0657 IRA .3189 FC3-2.4637 BSP 14933 688 4751.5 R23 .1807 R13 -.8780 LSA 749.5 MSA 188.7 SSA $1.6

BO( .4440 BRA .4504 BC3 6.4116 FSP -529 $81 4718.8 882 345.9 THA 175.95 ELI 748.7 EL2 153.Z ALF 155.18

LAUNCH DATE OCT 9 1970 FLIGHT TIME 156.00 ARRIVAL DATE MAR 14 1971

HELIOCENTRIC CONIC DISTANCE 465.479

RL 149.45 LAL .00 LOt. 15.29 VL 28.560 GAL -3.71 AZL 90.70 HCA 231.78 SMA

RP 108.55 LAP .55 LOP 247.07 VP 37.080 GAP 10.Z0 AZP 89.57 TAL 193.79 TAP

RC 158.841 GL -5.28 GP ZO.Z5 ZAL 110.16 ZAP 155.96 ETS 52.18 ZAE 127.30 ETE

PLAMETOCENTRIC CONIC

C5 12.$72 VHL 3.348 DLA -28.80 RAL 264.38 RAD 6567.5 VEL 11.574 PTM 2.02 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

69.78 9 13 55 901.75 22.24

94.22 10 24 37 87Z.76 _'2.25

100.00 9 57 1 781.79 17.09

100.00 12 24 12 5575.98 27.60

110.00 9 52 33 774.79 11.45

110.00 14 44 49 5135.75 33.96

DIFFERENTIAL CORR(CTIONS

TOE -.Z959 TRA -.3098 TC3-G.6390 BAU 1.1218

RDE .2114 RRA -.0730 RC3 .4339 FAU .03557

FOE -.0150 FRA .34H)0 FC3-2.4498 BSP 15194

BD( ,3635 BRA .3181 BC3 8.6732 FSP -525

123.93 ECC .21528 INC .7024 Vl 29.819

65.57 RCA 97.25 APO 150.61 VZ 34.919

164.44 ZAC 122.83 ETC 263.30 CLP-166.75

6.958 DPA -3.23 RAP 282.04 ECC 1.2069

INJ lONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

325.9G 125.78 108.47 9 28 57 301.7 24.56 318.03

309.19 125.78 108.46 10 35 50 72.8 24.57 501.26

313.56 123.61 114.91 10 9 43 161.8 20.30 506.24

260.33 t27.39 101.96 13 57 8 4976.0 28.97 251.80

311.37 120.43 122.43 I0 5 48 174.8 15.65 304.78

227.97 128.44 94.19 16 10 25 4535.8 34.18 218.75

MIO-COUR$1[ EXECUTICt4 ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4780.5 SGR 479.0 SG3 161.2 ST 527.0 SR 544.1 SS 127.S

RRT -.6724 RRF -.7097 RTF .8778 CRT -.8695 CRS .2354 CST .1419

4804.3 R25 .1570 R13 -.8786 LSA 612.1 MSA 180.9 SSA 69.6

SG1 4791.2 SG2 355.7 THA 176.12 EL1 612.1 EL2 146.3 ALF 148.40

2082



JPL TM 33-99 EARTH--VENU_'TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE OCT 8 1670 FLIGHT T|N( 158.00 ARRIVAL DATE MAR 16 1971

HELIOCENTRIC CONIC DISTANCE 471.178

RL 148.43 LAL .DO LOL 15.Z9 VL 28.489 GAL -3.Z8 AZL 90.45 HCA Z34.98 8NA

RP 108.68 LAP .$7 LOP ES0.25 VP 37.025 GAP ID.4Z AZP 89.74 TAL 162.04 TAP

NC 100.740 GL -3.35 GP 19.13 ZAL 108.87 ZAP 1§7.29 ET8 52.44 ZAE 127.55 [T[

PLAHETOC[NTIIIC CONIC

C3 18.574 VHL 3.$18 DLA -28.79 RAt. ZlS.tO RAD 8517.5 VI[L 11.566 PTH 2.02 VHP 7.038 DPA -4.58 RAP 264.17 ECC 1.Z037

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT %NJ 2 LONG

• D.O0 8 48 57 1050.82 15.51 334.07 116.78 113.99 9 O Z7 450,8 18.62 5Zl. TI

IO.DO 11 _J S 5004.99 L_.S9 tTl.8S 130.39 100.1f 13 2 SO 5tOS.O 27.72 Z88.4S

100.00 t 31 $4 IHN_.641 13.17 $81.31 1t5.60 117.08 9 48 47 882.7 16.70 314.Z9

100.00 IS 18 48 6438._ 21P.16 t§0.40 130.88 _.85 14 SO 87 4838.4 89.80 241.66

110.00 • 48 38 MI.4t 8.01 318.83 123.03 183.16 10 0 45 248.4 13.11 306.76

110.00 16 11 34 5057.39 34.18 221.M 131.21 90.58 18 45 51 4457.4 53.88 21Z.63

DIFFEItENTIAL CCItRECTION$ NIO-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

-.IlHIO 118A -.1847 TC3-8._1,43 BAU 1.1378 _T 4849.5 _ 4_.2 1i03 169.4 ST 366.4 SIR 344.4 S$ 145.9

IWE .L_D/_ ItltA -.04mS RC3 .4278 FAU .0341_ RRT -.GS34RRF -.(MD03 RTF .8791 CRT -.8551CRS -.09_D CST .3496

.0350 FRA .411_ FC3-2.3873 Blip 15445 $CA! 4873.211U_ .1357 813 -.8798 L3A 485.7 NSA 188.7 SSA 98.7

80( .2810 BItA .11NI2 BC3 6.8776 FSP -521 84;1 4859.7 _ _HlZ.1 THA 178.29 EL1 484.4 EL2 135.1 ALF 137.07

123.58 [CC .21674 INC .4457 V1 29.819

87.00 RCA 96.76 APO 150.34 V2 34.807

185.24 ZAC 121.83 ETC 264.00 CLP-167.$4

LAUNCH DATE OCT 9 1970 FLIGHT TIME 160.00 ARRIVAL DATE MAR 16 1971

HELIOCENTRIC CONIC DISTANCE 478.881

RL 149.43 LAL .DO LOt. lS.29 VL L_.439 GAL -2.85 AZL g0.21HCA 238.14 SMA 123.19 ECC .21841 IN( .Z081 Vl 29.819

RP 106.80 LAP .18 LOP 253.43 VP _.972 GAP 10.65 AZP 68.89 TAL 190.29 TAP 68.43 RCA IHL29 APO 150.10 V2 34.896

RC l(kt._ f,4L -1.57 GP 18.14 ZAL 103.44 ZAP 158.53 [T3 52.87 ZN[ 127.78 [T[ 185.84 ZAC 120.92 [TC 264.68 CLP-186.$1

PLAMETOC[NTRIC CONIC

CS 12.L_1VHt. 3.SOD DLA -£5.00 RAL 272.03 RAD 8587.5 V(L 11.582 PTH 2.02 VHP 7.125 DPA -5.80 RAP 266.35 ECC 1.2026

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

tO.O0 • 18 $4 1179.04 11.82 341.68 lZ9.12 118.92 8 39 33 578.0 15.21 $34.64

O0.O0 It 19 44 5873.g0 27.81 287.55 133.89 95.57 13 54 17 5073.9 28.29 258.82

100.00 • 18 15 IHlO.Og 10.08 328.g0 120.22 118.29 9 34 55 $•0.1 13.79 320.07

100.00 14 3 53 5338.08 L_.75 243.01 134.0Q 93.11 15 32 51 4738.1 L_1).86 214.81

110.00 • 43 _ 911.83 8.38 518.71 125.1H_ 123.68 9 58 34 311.8 10.74 312.35

110.00 11 39 84 4989.11 34.10 218.53 1_J4.0_ 87.43 17 18 35 4389.1 33.$7 t07.37

DIFFERENTIAL Catlt_CTION_ ORBIT DET[RNINATION ACCURACY

71_ -.1008 TRA -.0141 TC3-7.0138 BAU 1.1548 ST 221.4 _ 345.2 SS 174.7

liD( .£ORO RRA -.0_ RC3 .4L_04 FALl .03272 CRT -.7487 CRS -.3048 CST .2448

.07_ FRA .4881FC3-2._048 BSP 15735 LSA 393.3 MSA 164.7 $SA 130.1

BID( .2320 B_A .0_32 8C3 7.0_85 FSP -518 ELI 388.9 EL2 I_O.S ALF 119.24

NID-COURS[ EXECUTION ACCORACY

SGT 49_D.6 SGR 480.8 SG3 157.5

RRT -.8348 RRF -.8530 RTF .8815

4944._ R23 .1187 R11 -.8821

SG1 4•30.$ 3G2 370.8 THA 178.43

LAUNCH DATE OCT 9 1970 FLIGHT TIN( 16Z.DD ARRIVAL DATE NMR ZD 1971

HELIOCENTRIC CONIC

RL 149.46 LAL .DO LOt. 15.26 VL

RP 106.63 LAP -.01 LOP 256.60 VP

RC 1_4.D00 GL .09 GP 17.25 ZAL

PLAN[TOCENTRIC COttIC

C$ 12.$21 WtL 3.510

LN(H AZMTH LN(H TIME

• O.O0 6 6 52

DO.O0 16 3 21

100.00 9 10 14

100.00 14 42 40

110.00 9 42 7

110.00 18 27 18

DIFFERENTIAL CORRECTIONS

TDI[ .0124 TRA .1514 TC3-7.0_22 BAU 1.18§2

• 2077 RRA -.1038 RC3 .40_S FAU .0_D_7

FOE .IESO FRA .SlL_ FC3-2.1781 BSP 15780

BOIl .2081BRA .1689 I)C3 7.0739 FSP -SO3

DISTANCE 462.528

26.$80 GAL -Z.39 AZL 86.98 N(A 241.31 3Nk

36.919 GAP 10.88 AZP 90.01 TAL 188.53 TAP

99.90 ZAP 159.67 (TS 53.47 ZAE 127.94 ETE

122.84 ECC .22026 INC .0000 Vl Z9.619

86.64 RCA 95.78 APO 149.90 VZ 34.885

$68._6 ZAC 120.09 ETC 265.56 CLP-169.07

DLA -23.24 RAL 275.87 RAD 6567.5 V(L 11.583 PTH 2.02 VHP 7.225 DPA -6.87 RAP 288.59 ECC 1.2028

L-I TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN |NJ Z LAT INJ 2 LON_

1278.20 8.81 347.41 132.00 117.02 8 28 ID 678.2 12.36 340.53

5575.78 28.25 280.41 137,28 92.01 14 _6 16 4975.8 28.23 251.74

1073.68 7.56 331.60 131.22 119.05 9 28 7 473.7 11.18 _24.69

5265.53 29.89 238.88 157.31 89.89 16 10 16 4655.5 Z9.56 228.09

873.8• 4.01 321.88 1_.18 123.98 g 58 21 $73.7 8.45 315.68

4•28.28 33.81 211.81 137.09 84.64 17 49 24 4328.3 32.70 202.75

NID-COUR_ [X[CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4•85.8 _ 480.0 SG3 154.6 ST 171.4 SIR 343._ SS 214.6

RRT -.8121 W -.8223 RTF .8810 CRT .0167 CRS -.4543 CST -.5689

SGO 4988.8 823 .1011 813 -.8814 LSA 363.3 NSA 223.5 SSA 107.7

_1 4•74.4 SG2 378.9 THA 176.59 EL1 34_.T EL2 171.4 ALF 89.36

LAUNCH DATE OCT 9 1970 FLIGHT TIME 164.00 ARRIVAL DATE MAR 22 1971

HELIOCENTRIC CONIC

RL 149.43 LAL .DO

RP 1011.88 LAP -.tO

RC 168.681 r_. 1.64

PLAMETOC[NTR I C CONIC

CS 12.4_1 W4L 3.S31

LNCH AZMTH LNCH TIME

• O.DO 7 S• 3t;

• 0.00 13 41 59

100.00 9 5 8

100.00 IS 18 8

110.00 • 42 16

110.00 18 57 31

DIFF_RI[NTIAL CaHN[CTION$

TD[ .1£41 TRA .3_88 TC3-7.05_8 BAU 1.1788

• 1011 lINA -.1152 RC3 .Sill FAt) .0L_43

FO_ .16e4 FRA .$StS FC3-2.0434 •_P 15875

BOlE .2423 BRA .3488 BC3 7.0707 FSP -495

DISTANCE 488.178

LOt. 15.29 VL _/_.321 GAL -1.8_ AZL 89.78 HCA 244.48 SMA 122.49 ECC .22237 IN( .2203 VI 29.819

LOP 259.77 VP _•.8_7 GAP 11.12 AZP 90.0• TAL 186.76 TAP 71.24 RCA 95.25 APO 149.73 VZ _4.674

&P 18.48 ZAL _HI.28 ZAP 1_0.72 ETS 54.24 Z_ME 128.10 (T( 167.14 ZAC 119.33 _TC 266.04 CLP-169.83

DLA -21.50 RAL 27•.68 RN) 6687.5 VEL 11.570 PTH 2.02 VHP 7.534 DPA -7.80 RAP 270.87 ECC 1.2052

L-I TIME ;NJ LAT INJ LONG 1NJ RT ASC ZNJ AZNTH 1NJ TIME PO CST TIN INJ 2 LAT [NJ Z LONG

1344.48 8.10 35_.31 135.t0 117.70 8 21 23 784.5 9.77 _45.54

34_1.53 20.30 254.47 140.(_ 89.04 15 13 33 4894.5 27.87 245.83

1149.84 4.82 335.83 134.49 119,54 9 24 19 549.8 8.72 329.21

5184.41 L_.77 231.80 140.62 87.11 18 44 34 4584.4 29.05 222.87

1033.48 1.73 325.09 13_.57 124.14 9 59 SO 433.5 6.20 318.85

487_.S2 33.38 Z07.58 ld0.23 82.18 18 18 45 4Z73.5 31._4 198.65

MID-COURSI[ [)(I[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT SO_.l _R 481.1 SG3 152.1 ST 303.5 _q $43.1 SS 255.1

RRT -._•18RRF -.S•S8 RTF .8827 CRT .5417 CRS -.5348 CST -.9124

S045.1R_3 .0_89 R13 -.8831 LSA 456.6 NSA 242.7 SSA 81.3

SG1 5030.2 SG2 387.1 TflA 176.74 EL1 403.5 [L2 217.0 ALF 51.39
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE O(T 9 1970 FLIGHT TIME 166.00 ARRIVAL DATE NAR 24 1971

HELIOCENTRIC CONIC

RL 149.43 LAL .00

RP 108.99 LAP -.31

RC 199.007 GL 3.08

PLANETOCENTRIC CONIC

C$ 12.738 VHL 3.569

LNCH AZNTH LNCH TIM(

gO.DO 7 SS 21

90.00 14 17 23

100.00 9 2 9

100.00 15 51 16

110.00 9 45_

110.00 17 28 27

DISTANCE 493.807

LOt. 15.29 VL 29.264 GAL -1.44 AZL 89.58 HCA 247.65 SNA 122.15 ECC .22469

LOP 292.94 VP 36.917 GAP 11.56 AZP 90.16 TAL 184.99 TAP 72.64 flCA 94.70

GP 15.7§ ZAL 92.62 ZAP 161.71 ETS 55.19 ZAE 128.25 ETE 157.65 ZAC 118.$3

DLA -19.78 RAL 283.45 RAD 6§S7.5"VEL 11.581 PTH 2.03 VHP 7.454 DPA -8.61

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN

1443.56 5.58 $56.75 138.64 118.11 8 17 24 84S.6

5484.39 28.12 249.36 144.15 86.48 15 47 48 4824.5

1221.51 2.40 $39.78 197.99 119.80 9 22 31 621.5

5121.82 29.46 226.97 144.03 84.69 17 16 38 4521.8

1092.07 -.51 326.14 136.17 124.18 10 1 40 492.1

4824.09 32.86 209.82 143.50 80.01 18 46 51 4224.0

DIFFERENTIAL CORRECTIONS

TO( .E$58 TRA .5011 TC3-7.0038 6AU 1.1945

ROE .2096 RRA -.1264 RC3 .3789 FAU .02807

FOE .2029 FRA .5994 FC3-1.9080 BSP 16301

60( .3159 MA .5168 BCS 7.0141FSP -495

RIO-COURSE EXECUTION ACCURACY

SGT 5085.6 6r_ 482.8 SG3 149.5

RRT -.5737 RRF -.5721RTF .8865

SfdB 5108.5 RZ3 .0737 R15 -.8869

SG1 5093.2 SG2 SIM.9 THA 176.86

INC .4175 Vl 29.819

APO 149.59 V2 34.864

ETC 296.71 CLP-170.58

RAP 273.19 ECC 1.2096

INJ 2 LAT [NJ 2 LONG

7.32 350.06

27.33 240.79

6.35 333.21

28.41 216.32

3.98 321.93

31.14 195.02

ORBIT DETERMINATION ACCURACY

ST 481.2 SR 343.1 8S 288.3

CRT .6845 CRS -.5830 CST -.9630

LSA 608.9 NSA 240.2 SSA 62.9

EL1 546.1 EL2 225.9 ALF 31.29

LAUNCH DATE OCT 9 1970 FLIGHT TIM( 168.00 ARRIVAL DATE MAR 26 1971

H_LIOCENTRIC CONIC

RL 149.43 LAL .00 LOL 15.29 VL

RP 106.78 LAP -.57 LOP 269.11 VP

RC 171.039 G.I. 4.59 6P 15.11 ZAL

PLANETOCENTRIC CONIC

C3 IS.192 VHt. 3._4

LNCH AZMTH LNCH TIM(

90.OO 7 50 1

90.00 14 50 23

SO0.O0 9 O 58

I00.00 19 22 27

110.OO 9 45 25

110.00 17 _ 9

DIFFERENTIAL CORR[CTI0N8

TOE .size TRA .9950 TC3-6.6477 BAU 1.2099

RDE .2114 RRA -.1SDE RC3 .3591 FAU .02645

IrOl[ .2421 FRA .8401 FC3-1.7437 BSP 19974

BOE .4197 BRA .7088 BC3 8.8571 FSP -482

DISTANCE 499.416

26.207 GAL -.94 AZL 89.39 HCA 250.82 SNA 121.81 ECC .22726 INC

341.767 GAP 11.62 AZP 90.20 TAL 183.21 TAP 74.03 RCA 94.15 APO

88.95 ZAP 162.62 ETS 56.33 ZAE 128.38 ETE 168.11 ZAC 117.98 ETC

.6060 Vl 29.819

149.50 V2 34.855

267.38 CLP-171.32

DLA -18.09 RAL 287.17 RAD 6597.5 VEL 11.598 PTH 2.03 VHP 7.584 DPA -9.$2 RAP 275.55 ECC 1.2161

L-I TIM( INJ LAT INJ LONG INJ RT ADC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

1318.14 1.18 .92 142.28 118.29 8 15 19 918.1 4.96 354.27

5365.15 27.78 244.90 147.71 84.27 19 19 46 4763.1 26.69 236.40

1L_10.27 .07 343.55 141.68 119.69 9 22 8 690.3 4.05 337.02

50¢141.25 29.04 222.89 147.34 82.59 17 46 53 4466.2 27.71 214.34

1149.91 -2.72 331.16 139.92 124.09 10 4 $5 549.9 1.77 324.96

4779.37 52.28 200.46 146.90 78.10 19 13 48 4179.4 30.31 191.81

NID-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 5128,0 6DR 482.7 $93 146.S ST 686.4 SR 341.4 89 327.6

RRT -.5525 RRF -.5465 RTF .8878 CRT .7098 CRS -.6177 CST -.9787

$98 5150.7 R23 .0636 R15 -.8801 LSA 798.1 NSA 235.7 SSA 49.9

SGI 5135.0 SG2 401.8 THA !77.00 EL1 732.8 EL2 225.3 ALF 21.59

LAUNCH DATE OCT 9 1970 FLIGHT TIM( 170.00 ARRIVAL DATE NAR ZS 1971

HELIOCENTRIC CONIC

RL 149.49 LAL .00

RP 108.75 LAP -.75

RC 173.058 GL 5.55

PLAN[TOCENTRIC CONIC

CS 13.$88 VHL S.697

LNCH AZNTH LNCH TIM(

90.00 7 48 4

IO.OO 15 E1 23

lO0.OO 9 0 10

100,00 16 51 58

110.00 9 47 57

110.00 19 20 41

DIFFERENTIAL CORRECTIONS

TOE .4921 TRA .8942 TC3-6.6376 BAU 1.E145

ROE .2140 RRA -.1518 RC3 .5578 FAU .02491

FOE .2789 FRA .980d FCS-1.5782 6SP 16534

BID( .5369 HA .90TO BCS 6.6462 FSP -474

DISTANCE 505.002

LOt. 15.29 VL 25.151 GAL -.42 AZL 89.21 HCA 255.99 SNA 121.49 ECC .23011

LOP ES9.26 VP -36.719 GAP 11.89 kZP 90.22 TAL 181.42 TAP 75.41 RCA 95.53

GP 14.53 ZAL 85,29 ZAP 155.48 ETS 57.65 ZAE 128.50 ETE 168.52 ZAC 117.SS

INC .7872 Vl 29.819

APO 149.44 V2 34.849

ETC E68.05 CLP-172.05

OLA -16.43 RAL 290.81RAD $567.5 VEL 11.621PTH E.O4 VHP 7.724 OPA -9.92 RAP 277.94 ECC 1.2249

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

1589.62 -1.12 4.90 146.08 118.30 8 14 34 989.6 2.67 358.27

5909.98 27.55 240.99 151.35 82.$6 16 49 52 4709.0 26.01 252.58

1356.98 -2.19 547,21 145.49 119.82 9 22 47 757.0 1.79 340.69

5016.95 28.55 219.30 151,15 80.76 18 15 35 4415.9 26.98 210.85

1207.29 -4.90 334.17 143.80 123.67 10 8 4 607.5 -.42 327.95

4739.31 31.68 197.49 150.42 76.44 19 $9 40 4139.3 29.50 188.97

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5172.4 $(dR 482.2 SG3 143.5 ST 889.5 SR $39.8 SS 383.6

RRT -.5321RRF -.3217 flTF .8901 CRT .7277 CRS -.6419 CST -.9859

SGB 5194.8 R23 .0533 R13 -.8903 LSA 991.6 HSA 232.4 SSA 41.3

SG1 5178.8 392 407.7 THA 177.14 ELI 925.5 EL2 224.D ALF 16.53

LAUNCH DATE OCT 9 1970 FLIGHT TIME 172.00 ARRIVAL DATE HAR 30 1971

HELIOCENTRIC CONIC

RL 149.43 LAL .00 LOt. 15.29 VL

RP 108.78 LAP -.IN LOP 272.43 VP

RC 175.OS9 GL 9.$5 GP 14.01 ZAL

PLAHETOCENTRIC CONIC

C$ 14.346 VHL 3.798

LNCH AZMTH LNCH TIM(

90.00 7 47 9

90.00 15 50 $7

100.00 9 O 3O

100.00 17 19 57

110.00 9 SO 54

110.OO 18 49 S

DIFFERENTIAL C_mRI[CTION9

TO( .8294 I'_RA 1.1003 TCS-S.S611 BAU 1.2217

RID( .2169 I_A -.1635 RC3 .$124 FAU .02318

FOE .$174 FRA .7272 FCS-I.$993 BSP 16624

BIDE .8857 BRA 1.1207 BCS 6.3688 FSP -456

DISTANCE 510.382

29.099 GAL .11 AZL 69.04 HCA 257.16 SMA 121.17 ECC .23325 IN<:

3¢1.671 GAP 12.17 AZP 90.21 TAL 179.63 TAP 76.79 RCA 92.91 APO

81.68 ZkP 164.27 ETS 59.18 ZAE 128.62 ETE 168.89 ZAC 116.77 ETC

• 9626 Vl 29.819

149.43 V2 34.837

268.71 CLP-172.78

DLA -14.82 RAL L_.36 RAID 6567.6 VI[L 11.651 PTH 2.05 VHP 7.875 DPA -10.42 RAP 280.$5 ECC 1.2361

L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIM( PO CST TIN [NJ 2 LAT IHJ 2 LONG

1658.81 -S.35 8.77 150.01 118.13 8 14 48 1058.8 .44 2.14

5261.24 26.87 237.58 155.07 80.71 17 18 18 4661.2 25.31 829.26

1422.14 -4.39 330.80 149.43 119.60 9 24 12 822.1 -.41 344.26

4973.1S 28.04 216.16 134.83 79.18 18 42 50 4375.1 26.26 207.81

121.4.30 -7.09 337.18 147.79 123.53 10 11 58 664.3 -2.60 330.93

4703.74 31.09 194.99 134.05 73.01 20 4 27 4103.7 28.72 186.49

MXO-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT §209.4 SGR 480.6 $G3 140.6 ST 1094.4 SIR 33T.3 SS 401.4

RRT -.5105 RRF -.4996 RTF .8891 CRT .7337 CRS -.6571 CST -.9900

SGI! 5231.5 R2S .0464 R13 -.8892 LSA 1190.9 NSA 230.4 SSA 35.6

SG1 3215.2 SG2 412.8 THA 177.29 EL1 1123.2 EL2 223.3 ALF 13.28
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197Op

LAUNCH DATE OCT 9 1970 FLIGHT TIN( 174.00 ARRIVAL DATE APR 1 197|

HI[LIO(ENTRIC CONIC

RL 149.43 LAL .DO

RP 108.80 LAP -1.12

RC 177.047 GL 7.59

PLAkETO(ENTRIC CONIC

C3 18.115 VHL 3.898

LNCN AZMTH LNCH TIME

90.00 7 47 1

00.00 IS 18 14

IOG.O0 9 1 27

100.00 17 4l 29

110.00 I 54 I

110.00 11 10 II

LOL 15.29 VL

LOP 275.81 VP

GP 13.54 ZAL

DISTANCE 518.095

28.042 GAL .QT AZL 88.87 NCA 260.33 SHA

$8.G25 GAP 12.48 AZP 90.19 TAL 177.84 TAP

78.13 ZAP 165.01 ETS W.82 ZA[ I28.73 (T(

120.86 ECC .23670 INC 1.1335 Vl 29.619

78.17 RCA 92.25 APO 149.44 V2 34.829

169.23 ZAC 111.ZD ETC 288.37 CLP-173.30

DLA -13.28 RAL 297.81 RAD SSQ7.S VEL 11.687 PTH 2.08 VHP 8.037 DPA -10.63

L-! TIM( INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIN[ PO CST TIM

1728.17 -5.50 lZ.§5 154.03 117.8Z 8 1§ 48 1126.2

5219.40 26.58 2_1..1_ 1§8.85 79.50 17 45 13 4818.4

1484.03 -1.55 354.35 153,48 119.24 9 Z8 13 888.0

4934.78 27.$1 213.42 158.5i 77.83 19 8 44 4334.8

1320.97 -9.18 340.20 IS1.88 123.07 10 16 10 721.0

4872.G0 30.52 192.13 157.72 73.79 ZO 28 9 4072.8

DIFFERENTIAL CCItI_CTION$

TDE .7880 TRA 1.$rJS TC5-8.0165 BAU 1.2317

RID( .Eli1 RRA -.1780 RC5 .L_POZ FAU .02193

FD( .5489 FRA .7911 FC3-1.24t4 _ IlMIIQ

DOE .7995 BRA 1.$314 BC5 8.0Q35 FSP -458

RAP 282.78 [CC 1.2301

INJ Z LAT XHJ 2 LONG

-1.74 5.89

24.83 226.38

-Z.38 347.77

25.56 205.17

-4.76 333.89

27.99 184.38

ORBIT DETERNIHAT|ON ACCURACY

ST 1288.0 SR 338.4 S$ 428.D

CRT .7380 CRS -.1676 CST -.9923

LEA 1377.3 NSA 229.0 SEA 30.8

EL1 1310.5 EL2 222.7 ALF 11.26

HID-COURSE (XECUTIOI ACCURACY

SGT 5250.1SGR 476.8 SG3 137.5

RRT -.4911 RRF -.4758 RTF .8945

SGB 5£•1.9 _ .0366 R13 -.8947

_1 5255.4 _ 417.3 THA 177.41

LAUN(H DATE O(T 9 1970 FLIGHT TINE 176.00 ARRIVAL DATE APR 3 1971

HELIOCENTRIC CONIC

RL 149.45 LAL .IX)

RP 108.83 LAP -1.29

RC 179.011 GL 8.49

PLAI_TOCLrNTR l C CONIC

C3 18.220 llfflt. 4._7

LNCH A/MTH LNCH TIM(

80.00 • 47 _)

90.00 18 44 17

100.00 9 2 5£

IO0.DO 18 11 33

llO.OO 9 57 57

II0.00 1D 3) 1l

DISTANCE 521.593

LOL 1S.L_ VL 25._ GAL 1.2§ AZL 88.70 HCA 263.49 SI4A lZ0.55 (CC .24D49 IN( 1.3012 Vl 29.619

L(_ 278.78 VP N._O GAP 12.77 AZP 90.15 TAL 176.05 TAP 79.54 RCA 91.56 APO 149.54 V2 34.822

GP 15.10 ZAL 74.99 ZAP IGS.?I) ETS U.89 ZA( 128.83 ETE 199.54 ZAC 115.66 ETC 270.03 CLP-174.22

DLA -11.75 RAL 301.13 RAO 8547.7 VI[L 11.750 PTH 2.07 VHP 8.212 DPA -11.16 RAP 285.25 ECC 1.2689

L-I TIME INJ I.AT INJ I._ INJ IT A&C |NJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ E LONG

1791.94 -7.$8 18.27 158.14 117.36 8 17 21 1191.9 -5.85 9.57

5185.17 25.69 252.07 1U.89 78.12 18 10.40 4583.2 23.99 223.92

1840.75 -I.i) 357.84 157.80 118.74 9 28 41 948.8 -4.69 351.E3

4801.$6 27.01 211.1)0 111.41 76.69 19 33 17 4301.6 24.92 201.91

1577.19 -11.25 343.24 158.00 122.49 10 20 35 •77.3 -6.89 358.86

444S.89 29.99 190.74 181.48 72.77 20 50 43 4045.8 27.54 182.55

ORBIT DETERNINATION ACCUIRACY

ST 1435.1 _ 357.5 SS 442.3

CRT .7582 CRS -.8720 CST -.8958

LSA 1518.8 N$A 229.8 SSA 27.4

EL1 1455.1 EL2 224.2 ALF 10.10

DIFFI[IU[NTIAL C(:IERECTION8

TD( .1_187 TRA 1.5L1_8 TC3-5.7743 BAU 1.2S35

• 2500 ItRA -.llMll RC3 .27'07 FAU .02116

FDE .$850 FRA .7881 FC3-1.1L_2 BDP 17580

.9181 liRA 1.5585 K5 5.7807 FIk 0 -473

NID-_ EXECUTION ACCURACY

SDT 5505.2 SSR 479.8 SG5 134.2

RRT -.4757 RRF -.41K)9 RTF .9017

5319.8 Rl3 .0332 R15 -.9018

SGI 5310.1 SG2 421.4 THA 177.52

LAUNCH DATE OCT 9 1970 FLIGHT TIN[ 178.00 ARRIVAL DATE APR 5 1971

HELI(XENTRIC CONIC

RL 149.43 LAL .DO LOt. 15.29 VL

RP 100.85 LAP -1.48 LOP 981.94 VP

RC 180.980 GL 9.14 GP 12.71 ZAL

PLAN(TOCENTRIC CONIC

C3 17.444 W4L 4.177 DLA -1D.$2 RAL $04.55 RAD 8587.7 V[L

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT

90.00 7 48 95 1858.54 -8.58

I)0.00 lT 8 55 5152.21 25.44

100.00 9 4 59 1810.47 -10.80

IDD.O0 1e 55 21 4875.34 28.58

liD.DO 10 111 1435.15 -13.28

110.OO 19 55 15 4825.40 29.55

DIFFERENTIAL CORRECTIONS

TO[ 1.0577 TRA 1.7878 TC5-5.5492 BAU 1.2487

ROE .2552 RRA -.2053 RC5 .2411FAU .01951

FOE .4052 FRA .8380 FC5 -.8§84 8SP 17234

BD( 1.0838 BRA 1.7893 8C5 5.5548 FSP -445

DISTANCE 527.082

25.935 GAL 1.85 AZL 88.55 HCA 288.85 SHA 120.25 ECC .24484 INC 1.ill/ VI 29.919

36.556 GAP 15.09 kZl 90.08 TAL 174.26 TAP 80.91 lCk 90.83 APO 149.87 V2 34.815

71.55 ZAP I94.58 (78 65.08 ZAE 128.92 ETE 189.83 ZAC |15.12 ETC _70.89 CLP-174.93

11.782 PTH 2.06 VHP 8.400 DPA -11.40 RAP 287.88 ECC 1.2871

INJ LONG INJ RT ASC INJ AZMTH iNJ TINE PO C$T TIN INJ E LAT INJ 2 LONG

19.95 11_.33 116.78 8 19 22 1258.3 -5.91 13.19

129.91_ IN,57 77.13 18 34 45 4552,2 23.42 211.85

1,58 181.79 118.12 9 31 29 1010.5 -9.75 354.85

I08.11 188.27 75.75 19 58 34 4273.3 24.34 201.01

348.30 le0.ll 121.79 10 25 9 855.2 -8.86 339.84

189.16 185.28 71.94 21 12 17 4025.4 28.78 181.03

HIO-COURSI[ (Y_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

S&T 5518.4 _ 474.4 SG5 131.5 ST 1637.9 S_R 333.8 SS 477.2

RRT -.4512RRF -.4338 RTF .9016 CRT .7588 CRS -.8807 CST -.9932

5338.5 R_J .0274 RI5 -.9017 LSA 1725.5 NSA 227.5 SEA 2#.7

$4;1 3522.7 SG2 423.0 THA 177.68 ELI 1636.7 EL2 222.4 ALF 8.72

LAUNCH DATE OCT 9 1970 FLIGHT TIN( 180.00 ARRIVAL DATE APR 7 1971

HELIOCENTRIC CGNIC

RL 149.45 LAL .00

RP 1OO.87 LAP -1.85

RC ll_.�tS GL 9.75

PLAM(TOC[NT_ I C CONIC

C5 18.890 VI.#. 4.$48

LNCH AZHTH LNCH TIN[

90.00 7 48 43

• O.DO 17 32 5

IO0.O0 9 8 42

1OO.OO 18 97 44

llO.O0 10 4 59

110.OO 20 15 57

DIFF_R[NTIAL C._H_CTION_

TD[ 1.£181TItA 2.N TC5-4.M82 BAU 1.2503

.84Lql RRA -.2183 lC3 .2148 FAU .01788

FOE .4_ FRA .1803 FC5 -.8185 B_k e 17221

DO( 1.8451MA 2.0578 BC5 4.9508 FSP -452

DISTANCE $32.490

LOL 15.29 VL 25.884 GAL 2.48 AZL 88.37 HCA 289.81SHA 119.98 ECC .24925 |NC 1.6310 Vl 29.819

LOP 285.10 VP 36.494 GAP 13.44 AZP 90.01 TAL 172.47 TAP 82.29 RCA 90.08 APO 148.88 V2 34.809

GP 12.58 ZAL 88.13 ZAP 164.91 (T$ 87.53 ZAE 126.01ETE 170.09 ZAC 114.80 [TC 271.33 CLP-175.85

DLA -8.H RAL 507.40 RAD 6547.8 VI[L 11.844 PTH 2.10 VHP 8.602 OPA -11.56 RAP 290.15 ECC 1.3109

L-| TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO C$T TIN INJ 2 LAT INJ E LONG

1819.40 -11.48 23.58 188.58 118.1)8 8 21 45 1319.4 -7.89 16.78

51_.34 25.04 228.13 170.48 78.32 18 57 29 4529.4 22.91 220.11

1871.07 -12.52 4.80 188.03 117.57 9 34 55 1071.1 -8.75 358.04

4848.92 L_.18 207.48 170.17 74.99 20 18 _ 4249.9 25.84 199.45

1488.54 -15.24 549.39 14,4.47 120.97 10 29 48 888.5 -11.02 342.82

4_O5.22 29.14 187.88 1_9.15 71.28 21 32 45 4005.2 28.31 179.85

NID-COURS[EX_CUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5340.8 _ 499.8 SG5 128.7 5T 1808.5 S(q 531.7 $S 302.0

RRT -.4L_RRF -.4112 RTF .6043 CRT ,7585 CR$ -.8860 C$T -.9989

SG_ 5391.8 R23 .0_28 RI_ -.9043 LEA 1892.4 M$A 226.0 8SA 22.5

SGI 5344.8 $82 424.0 THA 177.82 EL1 1823.5 EL2 221.7 ALF 7.83
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCM DATE CNCT 9 1970 FLIGHT TIME 18Z.00 ARRIVAL DATE APR 9 1971

HELIOCENTRIC CONIC

RL 149.43 LAL .DO LOL 15.29 VL

tip 108.88 LAP -1.79 LOP 288.27 VP

RC 194.854 GL 10.26 GP 12.03 ZAL

PLAN[TOCENTRIC CO(MIC

C3 20.585 YHL 4.537 DLA

LkK_H AZMTH LNCH TIME L-I TIM( INJ LAT

i)0.00 7 51 18 1981.17 -13.51

i)0.00 17 53 50 5105.39 24.69

100.00 9 8 57 1730.88 -14.38

100.00 19 18 52 4831.14 25.82

110.00 10 8 48 1543.37 -17.14

110.00 20 35 32 4591.20 28.83

DIFFERENTIAL CORRECTIONS

TOE 1.3818 TRA 2.3125 TC3-4.5485 BAU 1.2525

ROE .2520 RltA -.2t84 RC3 .1900 FAU .01652

FOE .4857 FRA .9t09 FC$ -.6949 8SP 17300

ROE 1.4046 BRA 2.3236 BC3 4.5505 FSP -422

DISTANCE 557.873

25.633 GAL 3.14 AZL 88.20 HCA 272.98 SAM 119.67 ECC .25425 INC 1.7955 Vl 29.819

5Q.453 GAP 13.81 AZP 89.91 TAL 170.69 TAP 83.66 RCA 89.25 APO 150.10 V2 34.804

65.05 ZAP 167.44 ET3 70.22 ZAE 129.09 ETE 170.33 ZAC 114.09 ETC 271.97 CLP-174.36

-7.67 RAL 310.53 RAD 6567.8 VEL 11.915 PTH 2.12 VHP 8.820 DPA -11.65 RAP 292.62 ECC 1.5388

INJ LONG INJ RT ASC INJ AZMTH |MJ TIM( PC) CST TIM INJ 2 LAT INJ Z LONG

27.22 170.84 115.23 8 24 19 1381.2 -9.80 20.29

226.70 174.42 75.68 19 18 35 4505.4 22.48 218.72

8.27 170.32 116.50 9 37 48 1130.7 -10.88 1.41

206.19 174.08 74.39 20 39 23 4231.1 23.43 198.21

352.51 168.76 120.04 10 34 30 943.4 -13.01 345.82

186.91 173.02 70.78 21 52 3 3991.2 25.94 178.93

MID-COUR8( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5361.7 $GR 464.5 SG3 125.8 ST 1960.0 SR 330.1 88 522.5

RflT -.4070 RRF -.3890 RTF .9075 CRT .7381 CR$ -.8908 CST -.9989

$GB 5381.8 RZ3 .0189 R13 -.9076 LSA 2042.7 MSA 224.7 $SA 20.8

$81 5365.1 $82 424.0 THA 177.97 EL1 1975.3 ELt 221.0 ALF 7.18

LAUNCH DATE OCT 9 1970 FLIGHT TIME 184.00 ARRIVAL DATE APR 11 1971

HELIOCENTRIC CONIC

RL 149.43 LAL .00

RP 108.90 LAP -1.95

RC 188.708 GL 10.88

PLAN[TOC(NTRIC CONIC

C3 22.562 Vt4L 4.750

LNCH AZNTH L/_H TI_

• 0.00 7 53 9

90.00 18 14 17

100.00 9 11 22

100.00 19 38 42

110.00 10 12 34

110.00 20 53

DISTANCE 543.204

LOL 15.29 VL 25.782 GAL 3.83 AZL 88.04 i.K:A 276.14 SNA 119.39 ECC .25975 IN( 1.9605 Vl 29.819

LOP 291.43 VP 36.412 GAP 14.20 AZP 89.79 TAL 168.91 TAP 85.05 RCA 88.38 APO 150.41 V2 34.799

GP 11.75 ZAL 62.11 ZAP 187.91 ET8 73.18 ZA[ 129.16 ETE 178.55 ZAC 113.58 ETC 272.60 CLP-177.08

DLA -8.48 RAL 313.11 RAD 6567.9 VEL 11.998 PTH 2.14 VHP 9.055 DPA -11.67 RAP 295.08 ECC 1.3713

L-I TIME INJ LAT INJ LONG ]NJ RT ARC ]NJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

2041.69 -15.03 30.82 175.15 114.28 8 27 8 1441.7 -11.83 23.80

5089.10 24.41 225.58 178.36 75.19 19 59 6 4489.1 22.14 217.65

1789.20 -16.10 11.74 174.63 115.55 9 41 11 1189.2 -12.54 4.77

4814.82 25.55 205.21 178.02 73.93 20 58 59 4216.8 23.10 197.27

1597.57 -18.95 355.645 173.09 118.99 10 39 12 997.8 -14.94 348.84

4581.22 28.60 188.22 175.91 70.43 22 10 20 3981.2 25.87 178.27

CIRBZT DETERNINATION ACCL_ACY

ST 2080.4 S_ 529.5 SS 535.7

CRT .7388 CflS -.8950 CST -.9974

LSA 2181.8 MSA 223.8 $8A 19.3

ELI 2094.8 EL2 220.5 ALF 6.74

DIFFERENTIAL COIIII[CTIONI

TOE 1.5339 TRA E.5785 TC3-4.1734 BAU 1.2599

ROE .2R3£ RItA -.2_H)I RC$ .1178 FAU .01549

FD( .4RINIFRA .95e4 FC5 -.5944 $SP 17705

BO( 1.5585 BRA 2.5894 BC3 4.1787 FSP -425

NID-COURSI[ EXECUTION ACCURACY

SGT 5380.3 S_R 458.7 $83 122.6

RRT -.5855 RRF -.$683 RTF .9121

SGe 5599.8 RZ3 .0157 RI3 -.9121

8G1 5583.2 SG2 425.0 THA 178.11

LAUNCH DATE OCT 9 1970 FLIGHT TIME 186.00 ARRIVAL DATE APR 15 1971

HELIOCENTRIC CONIC

RL 149.43 LAL .DO LOt. 15.29 VL

RP 108.91 LAP -Z.lO LOP 2g4.59 VP

RC 188.887 GL 11.01GP 11.46 ZAL

PLANCTOCENTRIC CONIC

C5 24.880 VHL 4.988

LNCH AZNTH LNCH TIN(

90.00 7 55 4

90.00 18 33 27

100.00 9 15 54

100.00 19 57 19

110.00 10 18 L_Z

110.00 21 11 19

DIFFERENTIAL CORRECTIOi8

TO( 1.7218 TRA 2.8843 TC3-3.7817 BAU 1.2511

ROE .2743 RRA -.2304 RC3 .1438 FAU .01401

FOE .5811 FRA 1.0032 FC3 -.4879 88P 17472

BID( 1.7435 BI_A 2.8952 BC5 3.7644 FRP -406

DISTANCE 548.481

25.753 GAL 4.56 AZL 87.87 HCA 279.29 SNA 119.12 ECC .26580 INC 2.1275 Vl 29.019

36.574 GAP 14.85 kZP 89.66 TAL 167,15 TAP 86.44 RCA 87.46 APO 150.78 V2 34,795

59.32 ZAP 168.53 ET5 76.40 ZAE 129.22 ETE 170.76 ZAC 113.08 ETC 273.22 CLP-177.79

DLA -5.34 RAL 315.76 RAD 8588.0 VEL 12.093 PTH 2.16 VHP 9.510 DPA -11.62 RAP 297.54 ECC 1.4091

L-I TII4E INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CRT TIM INJ 2 LAT INJ 2 LONG

2100.98 -16.86 34.42 179.48 113.25 8 50 5 1501.0 -15.37 27.28

5077.24 24.20 224.78 182.51 74.84 19 58 4 4477.2 21.89 218.87

1648.71 -17.78 15.21 176.98 114.45 9 44 40 1246. _ -14.31 8.11

4806.75 25.36 204.52 181.95 73.62 21 17 25 4206.7 22.87 196.81

1651.12 -20.69 358.84 177.45 117.84 10 43 53 1051.1 -18.80 351.87

4575.10 28.46 185.80 180.82 70.22 22 27 35 3975.1 25.50 177.88

MID-COUrSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5391.4 $GR 451.0 SG3 120.2 ST 2219.2 SR 328.9 SS 557.0

RRT -.$608 RRF -.3435 RTF .9151 CRT .7396 CRS -.7005 CST -.9979

8GB 5410.2 R28 .0127 R13 -.9151 LSA 2300.5 NSA 221.7 SSA 18.1

$81 5393.9 SG2 420.5 THA 178.26 ELI 2232.4 EL2 218.7 ALF 6.28

LAUNCH DATE OCT 9 19"/'0 FLIGHT TIN[ 188.00 ARRIVAL DATE APR 15 1971

HELIOCENTRIC CONIC DISTANCE 555.689

RL 149.45 LAL .00 LOL 15.29 VL 25.884 GAL 5.33 AZL 87.70 HCA 282.45 SMA 118.88 ECC .27244 INC 2.2976 Vl 29.819

RP 108.82 LAP -2.24 LOP 297.75 VP 36.356 GAP 15.08 AZP 89.50 TAL 165.40 TAP 87.85 RCA 86.48 APO 151.24 VZ 34.791

RC 190.348 GL 11.27 GP 11.21 ZAL 56.67 ZAP 168.70 ETS 79.90 ZAE 129.27 ETE 170.96 ZAC 112.57 ETC 275.83 CLP-178.52

PLAN[TOCENTRIC (054|C

C3 27.5_4 VHL 5.248 DLA -4.29 RAL 318.27 RAD 0568.1 VI[L 12.202 PTH 2.19 VHP 9.586 DPA -11.51 RAP 300.00 ECC 1.4530

LI_H AZNTH LNCH TIME L-I TIME INJ LAT INJ L_G |NJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN |NJ 2 LAT INJ 2 LONG

90.00 7 57 11 2159.04 -18.18 38.00 183.84 112.09 8 53 10 1559.D -15.03 30.74

90.00 18 51 L_Z 5069.58 24.07 224.28 186.25 74.61 20 15 52 4489.6 21.72 216.37

100.00 9 18 30 1905.13 -19.31 18.68 183.34 113.27 9 48 14 1303.1 -18.00 11.45

100.00 20 14 44 4800.72 25.24 204.11 185.88 73.44 21 34 44 4200.7 22.73 196.22

110.00 10 ZO 8 1703.93 -22.55 2.06 181.84 116.58 10 48 32 1103.9 -18.58 354.93

110.00 21 27 $5 4572.69 28.41 185.64 184.72 70.13 22 45 48 3872.7 25.44 177.72

DIFFERENTIAL CORN(CTXOI$ NID-COURSI[ EXECUTION ACCURACY ORBIT DETERRINATION ACCURACY

TO( 1.9005 TRA 3.1881 TC3-$.3879 BAU 1.2475 SGT 5400.$ $G4R 442.8 $83 117.5 ST 2327.9 SR 525.3 S$ 572.0

RD( .2874 RRA -.2598 RC3 .12£8 FAU .01282 RRT -.$$51 RRF -.3195 RTF .9192 CRT .7415 CRS -.7060 CST -.9982

FD( .5484 FRA 1.0458 FC3 -.4032 BSP 17559 SGB 5418.7 R23 .0102 R15 -.9192 LSA 2409.1 NSA 219.7 8$A 17.0

BOE 1.9221 BRA 5.2027 BC3 3.3801 FSP -398 $81 5402.6 382 417.1 THA 178.42 EL1 2540.5 ELI 217.1 ALF 5.97

2086



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH DATE OCT 9 1970 FLIGHT TIH[ 190.00 ARRIVAL DATE APR 17 1971

HELIOCENTRIC CONIC DISTANCE 5511.821

RL 148.43 LAL .00 LOt. 15.Z9 VL 25.637 GAL 8.14 AZL 87.53 H(A 285.81 $14A

liP 108.93 LAP -2.38 LOP 300.91 VP 38.300 GAP 15.57 AZP 89.33 TAL 183.98 TAP

RC 198.414 GL 11.48 GP 10.98 ZAL 54.17 ZAP 188.00 ITS 83.$5 ZAF 128.31 trTF

PLAN[TOCENTll I C CONIC

C3 30.810 VHL 5.533 DLA -3.32 RAL 320.15 SAD 8Sl8.2 VI[L 12.328 PTH Z.22 VHP 9.888 DPA -11.34 RAP 302.43 [CC 1.5038

LNCH AZNTH LNCH TIRE L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 • 59 23 2215.87 -18.80 41.58 1118.18 110.86 8 38 19 1815.9 -18.59 34.18

O0.O0 II 8 ? 5085.88 24.00 224.01 190.19 74.S0 ZO $2 33 4465.9 21.84 216.13

100.00 9 19 10 1958.48 -20.76 22.15 187.81 112.00 9 51 48 1358.5 -17.80 14.79

100.00 ZO 31 0 4798.52 25.20 ZOS.N 189.80 75.$7 2J 50 59 4198.5 22.88 198.07

110.00 10 25 $2 1755.87 -25.88 S.31 1M.25 119.22 10 53 8 1156.0 -Z0.28 358.01

110.00 21 48 48 4575.79 28.43 185.71 188.81 70.17 22 58 Z 5973.8 25.4• 177.79

DIFFERENTIAL CDSRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TO( 2.0848 TRA $.5181 TC3-3.0505 BAU 1.2409 $GT 5404.8 _ 433.8 SG3 114.8 ST 2422.7 SR 323.8 SS 585.8

ItO( .3018 RRA 0.2888 RC3 .1037 FAU .01188 RRT -.3084 RRF -.21J44 RTF .8238 CRT .7443 CRS -.7120 CST -.9985

.5884 FRA 1.01m9 FC3 -.3289 BSP 17835 $GB $42£.0 823 .0085 R13 -.9256 LSA 2503.9 NSA 217.4 SSA 18.0

BIDE 2.1087 liRA 5.5282 BC3 3.0325 FSP -391 SG1 5408.3 SG2 412.5 THA 178.58 ELl 2434.7 EL2 215.1 ALF 5.72

118.60 [CC .27974 INC 2.4719 Vl 29.819

89.28 RCA 85.42 APO 151.77 V2 34.789

171.14 ZAC 112.07 ETC 274.43 CLP-179.Z5

LAUNCH DATE OCT 9 1970 FLIGHT TIRE 192.00 ARRIVAL DATE APR 19 1971

HELIOCENTRIC CONIC

RL 149.45 LAL .00 LOL 15.28 VL

NP 101.94 LAP -2.31 LOP 504.08 VP

RC 194.£81 84. 11.58 GP 10.87 ZAL

PLANETOC_qTR I C CONX C

C3 34.184 Vt4L 5.84•

LNCH AZNTN LNCH TIN[

90.00 l 1 40

90.00 18 £3 48

100.00 8 21 33

100.00 20 48 11

110.D0 10 28 32

110.D0 21 57 1

DIFFERENTIAL CGI_I[CTION$

TD( £.£770 TItA 3.8548 TC3-2.8935 BAU 1.2318

RDE .3189 RRA -.2744 RC5 .0882 FAU .01058

FOE .8028 FRA 1.1553 FC3 -.2874 8SP 17759

BO[ 2.2981 BRA 5.8862 BC3 2.6949 FSP -384

DISTANCE 583.863

2§.580 GAL ?.DO AZL 87.35 HCA 288.77 _iA

3_.L_S GAP 11.11 AZP 89.13 TAL 181.83 TAP

51.81 ZAP 189.23 ETS 87.64 ZAE 129.34 ETE

118.34 ECC .28779 INC 2.8516 Vl 29.819

90.72 RCA 84.28 APO 152.40 VZ 54.787

171.32 ZAC 111.57 ETC 275.01 CLP-179.99

DLA -2.43 RAL 322.88 RAD 8568.3 VI[L 12.472 PTH Z.28 VHP 10.213 DPA -11.11 RAP 304.86 ECC 1.5626

L-[ TIRE INJ LAT INJ LONG INJ RT AIUC INJ AZMTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

1_271.45 -20.81 45.12 182.55 109.54 8 39 31 1671.5 -18.05 37.60

5065.9_ 24.00 2P.4.01 194.10 74.50 20 48 8 4485.9 21.64 218.15

2012.71 -P'P.ll 25.88 1_.08 110.65 g 55 25 1412.• -19.10 18.11

4799.90 25.23 204.06 193.71 73.41 22 8 11 4199.9 22.71 15)45.16

1808.18 -25.33 8.58 190.64 113.76 10 57 39 1207.2 -21.90 1.11

4978.18 28.33 188.01 1_.S0 70.32 23 13 19 3978.2 25.59 178.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5404.4 SGR 423.8 $83 112.2 ST 2505.2 SR 321.8 SS 598.8

RRT -.2T_HJ RRF -.287S RTF .9282 CRT .7482 CRS -.7188 CST -.9988

SGe 5421.0 823 .0068 R13 -.9282 LSA 2586.8 HSA 214.6 SSA 15.2

$GI 5405.7 $82 406.8 THA 178.74 EL1 2516.8 EL2 _12.5 ALF 5.53

LAUNCH DATE OCT 9 1970 FLIGHT TIME 194.00 ARRIVAL DATE APR Zl 1971

HELIOCENTRIC CONIC

RL 149.48 LAL .00

RP 108.94 LAP -2.$5

RE 196.080 GL 11.87

PLAMETOCENTRIC CONIC

C3 38.3t7 VHL 9.191

LNCN AZMTH LNCH TIN[

90.00 8 4 0

90.00 19 38 13

100.00 9 24 3(,

100.00 21 0 18

110.00 10 31 •

110.00 22 10 18

DIFFERENTIAL CORRECTIONS

TDE 2.4738 TRA 4.2138 TC3-2.3785 8AU 1.2193

ROE .3355 RRA -.2?80 RC3 .0708 FAU .00949

FDE .829t) FRA 1.18_9 FC5 -.2144 8SP 17885

BOE 2.4982 BRA 4.2248 8C3 2.3795 FSP -379

DISTANCE 588.800

LOt. 15.29 VL 25.544 GAL 7.91 AZL 87.18 HCA 291.92 SMA 118.09 ECC .29688 INC 2.8881 Vl 29.819

LOP 307.24 VP 36.251 GAP 18.19 AZP 88.94 TAL 180.27 TAP 92.20 RCA 83.06 APO 155.13 VZ 34.786

GP 10.58 ZAL 49.59 ZAP 189.40 [TS 91.86 ZAE 129.35 ST[ 171.49 ZAC 111.07 ETC 275.58 CLP 179.25

DLA -1.81RAL 325.00 RAD 6588.5 VI[L 12.637 PTH 2.29 VHP 10.571DPA -10.84 RAP S07.28 ECC 1.6308

L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIlE PO CST TIN INJ 2 LAT INJ 2 LONG

2325.78 -22.10 A8.65 198.90 108.17 8 42 46 1725.8 -19.41 41.01

5089.42 24.08 224.25 197.98 74.81 21 2 42 4489.4 Zl.TZ 216.36

21_3.79 -23.34 29.08 196.44 109.23 9 59 Z 1485.8 -20.50 21.43

4804.63 25.52 204.38 197.59 73.56 22 20 23 4204.8 ZZ.82 196.47

1657.53 -28.87 11.88 19§.05 112.22 11 2 5 1257.5 -23.41 4.Z3

4583.85 28.70 186.53 198.36 •0.59 23 26 41 3985.7 25.78 178.58

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5398.8 SG4R 413.1SG3 109.6 ST 2572.8 SR 319.8 SS 611.z

RRT -.2490RRF -.2389 RTF .9330 CRT .7527 CRS -.7261CST -.9989

SG4B 5414.Q 823 .0055 R13 -.9330 LSA 2655.3 HSA 211.5 SSA 14.4

SGI 5399.8 SG2 400.0 THA 178.90 ELI 2584.2 ELZ 209.6 ALF 5.38

LAUNCH DATE OCT 9 1970 FLIGHT TIME 196.00 ARRIVAL DATE APR 23 1971

HELIOCENTRIC CONIC

RL 149.43 LAL .00

RP 108.84 LAP -2.75

RC 197.t00 GL 11.71

PLAIETOC[NTRIC CCNIC

C3 48.138 VHt. 8._

LNCH AZNTH LNCH TIRE

90.00 8 8 Lr5

9O.OO 18 51 39

lOG.DO 9 27 19

100.00 21 IS 2A

110.00 10 34

110.OO _ L_ 34

DISTANCE 373.612

LOL 15.29 VL 25.499 GAL 8.88 AZL 88.87 HCA 295.08 SNA

LOP 310.40 VP 36.199 GAP 17.33 AZP 88.71TAL 138,82 TAP

GP 10.40 ZAL 47.52 ZAP 169.49 ET8 98.27 ZAE 129.34 ETE

117.q5 ECC .30647 INC 3.0331 Vl 29.819

93.70 RCA 81.74 APO 153.97 V2 34.785

171.65 ZAC 110.57 ETC 276.14 CLP 178.48

DLA -.88 RAL 328.98 RAID 85118.8 VEL 12.828 PTH 2.33 VHP 10.963 DPA -10.51 RAP 309.63 ECC 1.7100

L-I TIRE INJ LAT INJ L_ INJ RT ASC INJ AZMTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

2378.78 -23,18 52.18 Z01.22 108.73 8 48 1 1778.8 -20.67 44.39

5078.13 24.18 224.70 Z01.84 74.80 21 18 15 4478.1 21.86 216.80

2117.18 -Z,4.48 32.32 Z00.79 107.74 10 2 37 1517.7 -21.80 24.73

4812.48 25.47 204.81 201.44 73.80 22 33 38 4212.5 23.00 196.98

1908.91 -27.89 15.20 199.48 110.61 11 8 26 1308.9 -24.83 7.36

4595.98 28.1_4 187.24 200.L_ 70.95 23 39 10 3996.0 28.06 179.24

ORBIT DETERNINATION ACCURACY

ST 2830.4 SIR 317.8 SS 823.9

CRT .7583 CRS -.7342 CST -.9991

LSA 2713.9 NSA 207.9 SSA 15.7

EL1 2641.4 EL2 206.2 ALF 5.26

DIFFERENTIAL CGIHI[CTIONS

2.8800 TRA 4.5192 TC3-2.0845 BAU 1.2028

RDE .3542 IIA -.2814 RC3 .0588 FAU .00845

FOE .8562 FRA 1.2330 FC3 -.1888 BSP 18018

BOE 2.7035 BRA 4.8038 BC3 2.0852 FSP -373

MID-COUR2[ EXECUTION ACCURACY

SGT 5588.5 8GR 401.6 8;3 101.1

RRT -.£134 RRF -.Z078 RTF .9380

5403.4 R23 .0045 R13 -.9380

SG1 5389.2 $82 392.1 THA 179.08
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE O(T 9 1970 FLIGHT TIME 198.00 ARRIVAL DATE APR Z5 1971

HELIOCENTRIC CONIC

RL 149.45 LAL .DO LOL 15.29 VL

RP 108.94 LAP -2.85 LOP 313.56 VP

RC 199.190 GL 11.71 GP 10.24 ZAL

PLAN(TOCENTRIC CONIC

C3 48.742 VHL 9.982

LHCN AZNTN LNCN TIM(

90.00 8 8 47

90.00 20 4 5

100.00 9 30 2

100.00 21 25 30

110.00 10 38 5

110.00 22 SS 57

DIFFERENTIAL CORRECTIONS

TDE 2.898S TRA 4.9991 TC3-1.8118 8AU 1.1809

NO( .3748 RRA -.2613 RCS .0447 FAU .00741

FOE .9877 FRA 1.2885 FCS -.1317 BSP 18143

BOlE 2.9207 BRA 5.0070 BC3 1.8122 FSP -388

DISTANCE 578.277

25.455 GAL 9.93 AZL 68.71 HCA 298.24 SMA 117.62 ECC .31733 INC 3.2384 Vl 29.819

36.168 GAP 18.03 AZP 88.47 TAL 157.02 TAP 95.25 RCA 80.30 APO 154.94 V2 34.785

45.58 ZAP 169.51ETS 100.83 ZAE 129.30 ETE 171.81ZAC 110.06 ETC 278.67 CLP 177.69

DLA -.18 RAL 328.84 RAD 6568.8 VEL 13.042 PTN 2.38 VNP 11.394 DPA -10.14 RAP 311.97 ECC 1.8022

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PC) CST TIN INJ 2 LAT INJ 2 LONG

2430.36 -24.15 55,83 205.51 105.25 8 49 17 1830.4 -21.83 47.73

5005.83 24.36 225.38 205.65 75.09 21 28 50 4485.8 22.07 217.43

2168.25 -25.47 35.95 205.10 106.21 10 6 10 1568.3 -23.00 28.02

4823.17 25.67 205.8§ 205.25 74.13 22 45 53 4223.2 23.25 197.89

1955.25 -29.01 18.52 203.84 108.93 11 10 40 1355.2 -26.15 10.50

4808.94 29.22 t88.14 204.01 71.42 23 50 46 4008.9 26.40 180.09

MID-COURSE EXECUT[ON ACCURACY ORBIT DETERMINATION ACCURACY

SET 5374.1 SGR 389.5 $93 104.6 ST 2677.9 SR 315.2 SS 837.1

RRT -.1787 I_F -.1732 RTF .9430 CRT .7648 CRS -.7431 CST -.9992

SGB 5388.2 R23 .0038 R13 -.9430 LSA 2765.1 MSA 203.7 SSA 13.1

SG1 5374.5 SG2 383.2 THA 179.25 ELI 2688.8 ELI 202.2 ALF 5.17

LAUNCH DATE OCT 9 1970 FLIGHT TIM( 200.00 ARRIVAL DATE APR 27 1971

HELIOCENTRIC CONIC DISTANCE 582.765

RL 149.43 LAL .00 LOt. 15.29 VL 25.412 GAL 11.05 AZL 88.54 NCA 301.39 SMA 117.39 ECC .32938 INC 3.4583 Vl 29.919

RP 108.94 LAP -2.9§ LOP 316.73 VP 34.138 GAP 18.80 AZP 88.20 TAL 1§S.48 TAP 99.85 RCA 78.73 AP0156.08 V2 34.788

RC 201.481GL 11.6T GP 10.08 ZAL 43.77 ZAP 189.44 ET8 105.49 Z/dE 129.24 ETE 171.97 ZAC 109.56 ETC 277.19 CLP 176.87

PLAN(TOCENTRIC CONIC

CS 55.287 VHL 7.438 DLA .42 RAL 330.$8 RAO 8589.0 VEL 13.291PTH 2.43 VHP 11.870 DPA -9.72 RAP 314.28 ECC 1.9099

LNCH AZMTH LNCH TIM( L-1 TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 8 11 12 2480.48 -25.01 59.05 209.75 103.74 8 52 32 1880.5 -22.87 51.03

90.00 20 15 30 50_.28 24.57 228.21 Z09.41 75.46 21 40 28 4498.3 22.33 218.25

100.00 9 SE 44 8217.48 -28.38 39.33 209.37 104.64 10 9 42 1617.5 -24.09 $1.27

100.00 21 38 39 4834.51 25.92 206.56 209.02 74._6 22 57 15 4236.5 28.54 198.56

110.00 10 41L_ 2002.43 -50.00 21.83 20e.19 107.20 11 14 48 1402.4 -27.36 13.64

110.00 22 44 N 4884.31 29.55 189.22 207.78 71.98 24 1 31 4024.S 26.80 181.11

DIFFERENTIAL COllllECTlOlq8 RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( S.IRS8 TRA 5.4308 TC5-1.5584 BAU 1.1521 SET §555.8 8DR 378.9 $GS 102.3 ST 2T17.2 SR 312.4 SS 651.6

ROE .5987 RRA -.8784 RC$ .D348 FAU .00438 RRT -.1383 RRF -.1351 RTF .9482 CRT .7722 CRS -.7527 CST -.9994

FOE .7192 FRA 1.3441FCS -.0t)98 BSP 18231 S_ 5368.2 R23 .0034 R13 -.9482 LSA 2804.6 NSA 199.1 SSA 12.4

SO( 3.1510 BRA 5.4379 6C3 1.5587 FSP -361 SG1 5356.2 SG2 373.3 THA 179.44 EL1 2727.9 EL2 197.7 ALF 5.10

LAUNCH DATE OCT 9 1970 FLIGHT TIME 202.00 ARR%VAL DATE APR 29 1971

HELIOCENTRIC CONIC

RL 149.43 LAL .00 LOt. 15.29 VL

RP 108.93 LAP -3.04 LOP $19.89 VP

RC E08.212 GL 11.60 GP g.95 ZAL

PLANETOCENTRIC CONIC

C$ 68.994 VHL 7.9S5

LNCN AZNTN LNCN TIME

90.00 9 15 37

90.00 20 25 57

1OO.OO 9 $5 25

100.00 21 48 51

110.00 10 44 41

110.00 28 54 4

DIFFERENTIAL CORRECTIONS

TOE S.5707 "IRA 5.8942 TC3-1.3242 8AU 1.1149

RD( .4208 RRA -,E7EO RCS ,0854 FAU .00527

FOE .7582 FRA 1.4068 FCS -.0724 BSP 18275

B01[ 3.5969 BRA 5.9004 BC3 1.3244 FSP -354

DISTANCE 587.040

25.370 GAL 12.27 AZL 89.31 NCA 304.53 SNA 117.17 ECC .34279 INC 3.6893 Vl 29.819

36.111 GAP 19.65 AZP 87.91 TAL 153.97 TAP 98.51 RCA 77.01 APO 1|7.34 V2 34.789

42.10 ZAP 189.29 ETS 110.21 ZA( 129.15 ETE 172.12 ZAC 109.06 ETC 277.68 CLP 178.02

DLA .97 RAL 332.19 RAD 6589.2 VEL 13.576 PTH 2.48 VHP 12.$97 DPA -9,28 RAP 316.55 ECC 2.0392

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2528.99 -25.75 82.41 213.92 102.21 8 55 48 1929.0 -23.81 54.28

5115.22 24.62 227.28 213.12 75.92 21 31 10 4518.2 22.64 219.24

2285.16 -27.13 42.66 213.57 103.05 10 13 10 1685.2 -25.07 54.47

4832.27 28.20 207.63 212.73 73.06 23 7 43 4252.S 23.89 199.81

2048.38 -30.88 25.12 212.48 105.44 11 18 49 1448.3 -28.46 18.76

4641.87 29.91 190.48 211.51 72.88 24 11 25 4041.9 2T.24 182.28

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 5334.7 SGR 364.0 SG3 100.1 ST 2749.3 SR 309.4 88 867.8

RRT -.0835 RRF -.0928 RTF .953S CRT .7805 CRS -.7832 CST -.9995

SG8 5347.1 R23 .0081 R13 -.9583 LSA 2839.4 MSA 193.9 SSA 11.8

SG1 3334.8 SG2 362.4 THA 179.63 EL1 2759.9 EL2 192.7 ALF 5.04

LAUNCH DATE OCT 9 1970 FLIGHT TIM( 204.00 ARRIVAL DATE NAY I 1971

HELIOCENTRIC CONIC

RL 149.48 LAL .00 LOL 15.29 VL

RP 108.88 LAP -3.12 LOP 388.08 VP

RC 2134.948 TFL 11.50 GP 9.82 ZAL

PLAN(TOCENTRIC CONIC

CS 72.Oll VHL 8.488

LNCH AZNTH LNCH TIM(

90.00 8 18 S

90.00 20 55 26

100.00 9 58 3

100.00 21 58 6

11D.00 10 47 50

110.00 83 2 48

DIFFERENTIAL CGmRECTIONS

TIDE S.8338 TRA 9.3943 TC5-1.1083 BAU 1.0871

NO( .448§ RRA -.28|8 RCS .D180 FAU .00410

FDE .7904 FRA 1.4T58 FCS -.0493 BSP 18237

BOE 3.8912 BRA 8.$998 BCS 1.1084 FSP -348

DISTANCE 591.056

25.330 GAL 13.59 AZL 88.08 HCA 307.70 SNA

36.085 GAP 20.81 AZP 87.58 TAL 152.55 TAP

40.58 ZAP 169.05 ET3 114.94 ZAE 129.01 ETE

116.96 ECC .33775 INC 3.9408 Vl 29.819

100.25 RCA 75.12 APO 158.80 V2 34.T90

172.28 ZAC 108.58 (TC 278.16 CLP 175.13

DLA 1.44 RAL 333.68 RAO 8389.4 VEL 13.903 PTH 2.84 VHP 12.983 DPA -8.80 RAP 318.77 ECC 2.1851

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2575.73 -28.38 65.68 218.00 100.68 8 38 58 1975.7 -24.84 $7.45

3130.47 25.10 228.42 216.75 76.45 22 0 56 4330.3 22.99 220.58

2311.19 -27.80 45.92 217.69 101.48 10 16 35 1711.2 -25.94 3T.62

4870.24 28.31 208.89 218.37 75.65 23 17 16 4270.2 24.27 200.81

L_J)Z.77 -31.64 28.36 216.70 103.86 11 22 43 1492.8 -29.44 19.84

4661.43 30.30 191.8"5 218.17 73.36 24 20 30 4061.4 27.73 183.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 5311.2 SGR 350.8 SG3 98.0 ST 2773.2 SR $06.1 SS 888.5

RRT -.0437 RRF -.(3450 RTF .9585 CRT .7898 CRS -.7T43 CST -.9996

SG6 5522.8 R23 .0029 R13 -.9585 LSA 2868.9 MSA 188.1 SSA 11.3

SG1 5511.2 SG2 350.5 THA 179.83 EL1 2785.7 EL2 187.1 ALF 5.00
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH DATE OCT 9 lt70

_L |OCENTRIC CONIC

RL 14|.43 LAL .00

NP 108.91 LAP -S.19

lC EOQ.ISS GL 11.38

PLAN[TOCENTR 1C CONIC

C3 88.794 VHL 9.01l

LNCH AZNTH LNCH TIN(

90.00 8 18 El

O0.O0 ZO 49 SS

100.00 9 40 40

100.00 i_ 4 14

110.00 10 SO 53

110.00 ZS 10 40

FLIGHT TIN( 206.D0 ARRIVAL DATE MAY $ 1971

DISTANCE 594.754

LOt. 15.29 VL 25.291 GAL 1S.OS AZL 85.79 HCA

LOP $24.E5 VP 34.0S1 GAP 21.17 AZP 07.24 TAL

GP 9.70 ZAL 59.15 ZAP 19R.71 (TS 119.82 ZAE

SlO.BI SNA 118.76 ECC .37451 INC 4.Z144 Vl 29.919

1§1.22 TAP 102.08 RCA 79.09 APO 1RO.40 V2 $4.799

12R.89 ET( 172.44 ZAC 1De.OR (TC 270.$1 CLP 174.19

DLA 1.85 RAL $55.05 RAD IStl.I V[L 14.206 PTH 2.10 VHP 15.642 OPA -I.SO RAP 520.93 ECC 2.3S18

L-I TIM( INJ LAT |NJ LONG |NJ RT ASC |NJ AZMTH INJ TIN| PC) CST TIN |NJ 2 LAT INJ Z LONG

E6EO.49 -21.91 68.BED 221.1Hi 99.18 9 Z 8 Z020.5 -85,$9 eO.SS

5149.84 25.40 289.79 Z20.SO 7T.DS 22 9 45 4949.9 29.$7 221.09

2955.$4 -28.39 49.09 _1.99 99.88 lO 19 SS 1755.3 -29.70 40.08

4090.22 L_6.84 210.29 212.92 76.31 23 25 54 4290.2 24.69 202.15

2153.55 -$2.29 51.53 220.01 101.89 11 26 29 1555.5 -S0.$1 22.87

4488.70 30.7t 199.38 218.76 74.19 24 28 43 4002.8 28.23 185.05

01FF[RENT |AL CCI_[CT |01_

TO( 3.9187 TRA 9.9394 TC3 -.90_ BAU 1.00_

• 4747 RRA -.2409 RCS .0122 FAU .0008,2

.8319 FRA 1.5520 FC3 -.0_ BSP Im_)S

DO( 3.9473 BItA 9.9409 BC3 .9007 FSP -S$6

LAUNCH DATE OCT 9 19"/'0

HELIOCENTRIC CONIC

RL 149.43 LAL .00

RP 101.90 LAP -3.23

lC 10t.3.19 GL 11.24

PLAM[TOCLrNTRIC CONIC

NIO-COUItS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 5296.1 _ 337.0 6_S 94.0 ST 2795.9 M 302.7 S3 707.0

RRT .0116 RRF .0084 RTF .9435 CRT .3000 CRS -.784_ CST -.9999

Sr_ SL_94.8 R_ -.0029 RIS .9639 LSA 2D93.9 NSA 191.9 SSA 10.7

SG1 52|6.1 Sr_ 337.8 THA .04 EL1 2809.1 EL2 190.9 ALF 4.97

FLIGHT TIN[ Z08.00 ARRIVAL DATE NAY 5 1971

Di6TANCE 598.0S6

LOL 15.22 VL 25.253 GAL 16.11 AZL 8S.48 NCA

LOP 329.$9 VP 34.038 GAP _.87 AZP 84.85 TAL

GP 9.58 ZAL 57.88 ZAP IM.Z7 ETS 124.22 ZAE

$14.01 SMA 116.56 ECC .39332 INC 4.5160 Vl 29.819

150.00 TAP 104.02 RCA 70.72 APO 162.41 V2 34.797

128.59 ETE 172.90 ZAC 107.57 ETC 279.03 CLP 173.20

C3 95.52S WIL R.774 DLA

LNCH AZNTH LNCH TIN[ L-I TIlE

90.00 8 _D $2 L_IeS.0S

90.00 ZO 51 2l 5171.14

IDO.DO 9 43 14 £_7.36

100.00 22 11 44 4112.04

110.D0 10 93 49 2179.43

110.00 2S 17 ill 470S.74

OIFFEIENTIAL _CTIONS

T_ 4._L_e TRA 7.6_7

RD_ .30SI RRA -._qSS

IrD[ .8772 FRA 1.934_J

BO( 4.2989 BRA 7.5_)1

2.19 RAL 3SI._ RAD e_.9 VEL 14.726 PTH 2.69 VHP 14.380 DPA -7.78 RAP 323.03 ECC 2.5721

INJ LAT INJ LGNG INJ RT ARC INJ AZNTH INJ TIME P_ CST TIM INJ 2 LAT INJ 2 LONG

-27.53 71.90 L_5.79 97.71 9 S 15 Z0_3.0 -E5.96 93.49

25.72 231.L_J L_5.75 77.73 22 17 _ 4571.1 23.77 223.11

-20.81 12.16 _S.SS 98.54 10 23 11 1797.4 -27.39 43.93

27.16 211.82 223.$8 77.05 23 SS 39 4512.0 25.12 203.92

-32.82 34._0 _..4.72 100.14 11 30 6 1576.4 -51.07 25.81

51.12 199.04 _.2_ 75.09 24 56 4 4105.7 28.79 184.33

NID-COI_6_ [X[CUTION ACCURACY ORBIT DETERN1NATION ACCUIRACY

TC3 -.727§ 2AU .929_ SGT $2_6.8 _ $25.2 _GS 94.1 ST 2811.1 SR 299.1 $3 732.3

RCS .DO77 FAU .00140 RRT .074| RRF .0190 RTF .9685 CRT .8112 CRS -.7995 CST -.9997

FCS -.0127 BSP 17831 S_S $269.8 li_3 -.00_0 RI$ .9685 LSA 2915.0 MSA 175.2 SSA 10.1

BCS .7276 FSP -524 SG1 5259.6 $G_ 5_.3 THA .26 EL1 2821.6 EL2 174.3 ALF 4.95

LAUeI(H DATE OCT 9 1970 FLIGHT TIN( 210.00 ARRIVAL DATE MAY 7 1971

N_LIOCENTRIC CONIC

RL 149.43 LAL .00

RP 108.89 LAP -3.$0

RC 210.017 GL 11.08

PLAN[TOCENTRIC CONIC

C3 110.8114 V_L 10.551

LNCH AZNTH LNCH TIN[

9¢).00 e E3 19

• 0.00 _0 57 51

100.00 9 45 49

100.00 E2 19 S

110.OO 10 _H_ 58

110.00 2_ 23

DISTANCE 600.870

LOL 15.23 VL 25.817 GAL 13.55 AZL 85.15 NCA $17.17 SHA 11_.$8 ECC .41451 INC 4.8514 Vl 29.919

LOP 532.59 VP 39.017 GAP 24.29 AZP 81.44 TAb 146.32 TAP 104.09 RCA 69.14 APO 144.R2 VE _4.902

GP 9.48 ZAL $6.7§ ZAP 1$7.71 ETS 120.71 ZAE 1E0.26 ETE 172.78 ZAC 107.09 ETC 279.43 CLP 172.14

OLA 8.49 RAL $$7.40 R_ 6570.1 V_L 15.259 PTH 2.75 VHP 15.215 DPA -7.29 RAP 525.06 ECC £.R850

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIN( PO C$T TIN INJ 2 LAT INJ 2 LONG

E703.05 -27.69 74.78 229.43 96.30 9 3 19 2103.0 -29.50 64.31

51_4.25 26.05 232.85 |27.07 78.48 22 84 25 4594.2 84,19 824.67

24_.95 -_9.17 SS.O_ _9.24 96.09 10 29 22 1897.0 -27.91 4R.44

4999.56 97.53 213.48 L_6.73 77.86 23 40 18 4335.6 25.57 205.22

L_lS.II -$$.25 $7.§S L_8,$9 98.45 11 33 33 1615.I -31.7Z 99.64

4730.17 31.54 IIHi.I_ _S._ 76.07 24 42 29 4130.E 29.30 188.33

M|D-COUR_[ [XI[CUTI_N ACCURACY ORBIT DETERNINATION ACCURACY

$GT 5262._ VAt 515.3 _k_3 92.4 ST 2921.2 _R 295.5 SS 791.0

RRT .1463 RRF .13_8 RTF .9762 CRT .9252 CRS -.9132 CST -.9998

Srd_ 5241.7 RI_3 -.0052 R13 .9732 LSA 2952.1 NSA 198.0 03A 9.6

SGI 5232.5 SC_ 310.1 THA .49 EL1 2851.7 EL2 167.1 ALF 4.95

DIFFERENTIAL C(_I_CTIONS

10( 4.5174 TRA 8.1710 TC3 -.5618 BAU .8330

RIDE .331NI RRA -.1MNI RC3 .OO45 FAU-.OOOL_

FDE .9£_ FRA 1.7515 FC3 .0017 BSP 17441

BOE 4.399_ liRA 9.11_J4 BC3 .5919 FSP -510

LAUNCH DATE OCT 9 1970 FLIGHT TIN( 212.00 ARRIVAL DATE NAY 9 1971

HEL IOCIrNTlU C C_NIC

IlL 149.45 LAL .00

RP 109.117 LAP -5.54

RC 211.1_7 GL IO.DO

PLAI_TOCENTR 1C CONIC

C3 122.508 Vt4L 11,3110

AZm LNCH TIN(

• 0.00 9 25 M

9O.OO £1 $ 10

100.00 9 48 13

100.00 22 £5 1t;

110.00 10 _ 19

110.00 _ 22 40

DISTANCE _D$.I)_O

LOt. 15.22 VL 25.163 GAL 20.30 AZL 84.77 I,'ICA 3L_D.32 SNA 116.Z0 ECC .43048 INC 5.2292 Vl Zg.019

LOP 335.7_ VP _5.99_ GAP 25.77 AZP 25.97 TAL 148.00 TAP 10_,33 RCA 65.25 APO 167.16 V2 34.807

GP 9.58 ZAL 3S.77 ZAP 1_7.03 ETS 155.00 ZAE 127.90 ETE 172.97 ZAC 106.61 ETC 279.80 CLP 171.00

DLA 2._ RAL 338.36 RAD 6570.4 V_L 15.838 PTH 2.80 VHP 16.163 DPA -9.73 RAP 327.00 ECC 3.1914

L-I TIN| INJ LAT INJ LGNG lNJ RT A$C INJ AZWTH INJ TIN| PO CST TIN |NJ 8 LAT [NJ 2 LONG

2740.13 -27,91 77.47 232.87 94.99 9 11 18 2140.1 -29.93 68.94

S219.OS L_.37 234._H) 230.25 79.29 28 30 9 4619.1 24.63 229.39

2473.76 -22.43 57.7_ _32.71 95.46 10 22 27 1873.8 -29.37 49.08

4990._9 27.67 215.20 _.93 78.74 23 45 $7 4360.7 29.04 20_.34

1_51._1 -$3.57 40.30 _32.19 90.8S 11 39 $0 1651.2 -32.E9 31.38

4755._4 31.94 198.72 L_ql.22 77.13 24 47 56 4155.9 29.84 190.14

ORBIT DETERNINATION ACCURACY

ST 2025.9 SiR 292.0 $3 794.1

CRT .8362 CRS -.8276 CST -.9998

LSA 2945.5 NSA 160.3 SSA 9.0

EL1 2899.5 EL2 159.9 ALF 4.95

DIFF_NTIAL C_CTIO_S

TD_ 4.9)90 T_A 9.I_SS TC3 -.4117 BAll .7129

R_E .S779 lIRA -.111_0 RC3 .O0_S FAU-,OO210

IrDi[ .9894 FRA 1.8377 FC3 .0140 B_k 0 16905

BDE 4.9727 BRA 8.3791 BC3 .4117 FSP -L_)5

NID-COURI[ EXECUTION ACCURACY

S4;T 9803.6 SGR 302.7 S_3 90.0

RRT .21_8 RRF .21_ RTF .9776

$212.4 RL_ -.DO34 R13 .9776

_1 5204.0 $92 299.2 THA .7S
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 9 1970 FLIGHT _IME 214.00 ARRIVAL DATE NAY 11 1971

HELIOCENTRIC CONIC

RL 149.43 LAL .00

RP 106.89 LAP -3.57

RC 213.296 GL 10.71

PLAN(TOCENTRIC CONIC

C3 152.251 VHL 12.339

LNCH AZNTH LNCH TIME

90.00 8 27 59

90.00 21 7 16

100.00 9 50 37

100.00 22 27 18

110.00 11 1 50

110.00 23 32 35

DIFFERENTIAL CORRECTIONS

TOE 5.2983 TRA 9.6016

RDE .6204 RRA -.1215

FOE 1.0391 FRA 1.9414

BDE 5.3344 BRA 9.6023

DISTANCE 604.455

LOL 15.29 VL 25.152 GAL 22.48 AZL 84.34 HCA 525.48 SMA 116.04 ECC .46568 1NC 5.8611 Vl 29.819

LOP 338.90 VP 55.992 GAP 27.54 AZP 85.45 TAL 147.29 TAP 110.77 RCA 62.01 APO 170.08 V2 34.915

GP 9.28 ZAL 34.95 ZAP 166.21 ET6 157.25 ZAE 127.41 ETE 173.17 ZAC 108.15 ETC 280.14 CLP 169.75

2.78 RAL 339.17 RAD 6570.7 V(L 16.540 PTH 2.88 VHP 17.247 OPA -6.22 RAP 328.83 ECC 3.5057

L-I TINE INJ LAT

2773.87 -28.09

5245.55 26.69

2507.32 -29.63

4987.31 28.21

2284.41 -33.81

4782.98 32.34

DLA

INJ LONG INJ RT A$C ]NJ AZNTH INJ TIME

79.92 236.05 95.76 9 14 15

236.46 233.26 80.18 22 34 41

60.20 235.93 94.17 10 32 25

217.17 232.96 79.69 23 50 26

42.86 235.52 95.35 11 39 55

200.73 232.03 78.26 24 52 18

MID-COURSE EXECUTION ACCURACY

8GT 5146.7 8GR 293.6 SG3 88.7

RRT .3004 RRF .2921 RTF .9916

868 5155.1 R23 -.0038 R13 .9816

8G1 5147.5 SG2 280.0 THA .98

TC5 -.2898 BAU .5899

RC5 .0015 FAU-.O0384

FC5 .0218 BSP 17404

BC3 .2898 FSP -300

PO CST TIM INJ 2 LAT INJ 2 LONG

2173.9 -27.27 71.55

4645.5 25.06 228.17

1907.3 -28.75 51.51

4387.3 26.50 208.79

1684.4 -32.70 53.80

4185.0 50.38 192.06

ORBIT DETERMINATION ACCURACY

ST 2801.1 SR 288.6 SS 824.9

CRT .8487 CRS -.8412 CST -.9998

LSA 2930.5 NSA 152.7 SSA 8.5

EL1 2811.9 EL2 152.0 ALF 5.01

LAUNCH DATE OCT 9 1970 FLIGHT TIME 216.00 ARRIVAL DATE MAY 13 1971

I_LIOCENTRIC CONIC

RL 149.43 LAL .00

RP 108.83 LAP -3.38

RC 214.903 6L 10.49

PLAMETOCENTRIC CONIC

C3 180.309 VHL 13.428

LNCH AZMTH LNCH TIM(

90.00 8 30 18

g0.00 21 9 59

lo0.00 9 52 57

100.00 22 SO 2

110.00 11 4 12

110.00 23 35 16

01FIrERENTIAL CGmRECTIONS

TO( 5.7170 TRAlO.4219 TC3 -.1745 BAU .4207

RID( .6896 RRA -.0870 RC3 .0015 FAU-.DO624

FDE 1.1054 FRA 2.0752 FC3 .0300 BSP 17303

BOE 5.7559 BRA10.4221 BC5 .1745 FSP -294

DISTANCE 604.838

LOL 15.29 VL 25.124 GAL 24.94 AZL 83.84 HCA

LOP 342.07 VP 35.969 GAP 29.59 AZP 84.85 TAL

GF 9.18 ZAL 34.32 ZAP 165.23 ETS 141.29 ZAE

326.63 SNA 115.90 ECC .49658 INC 6.1625 Vl 29.819

146.83 TAP 113.46 RCA 58.35 APO 173.45 V2 34.819

126.79 ETE 175.40 ZAC 105.71 ETC 280.44 CLP 168.37

DLA 2.81 RAL 339.80 RAD 6570.9 VEL 17.368 PTH 2.96 VHP 18.495 DPA -5.75 RAP 530.54 ECC 5.9674

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH ]NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2803.74 -28.20 82.10 238.94 92.67 9 17 2 2203.7 -27.53 75.50

5273.68 27.00 238.47 236.07 81.14 22 37 53 4673.7 25.50 230.12

2537.15 -29.75 62.40 238.85 93.02 10 35 15 1957.1 -29.02 53.68

5015.51 28,54 219.20 235.79 80.71 23 55 57 4415.5 26.96 210.76

2314.15 -33.98 45.17 238.54 93.99 11 42 46 1714.1 -33.05 36.05

4811.27 32.71 202.86 234.94 79.46 24 55 27 4211.5 30.91 194.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5098.3 8f_R 286.7 SG3 87.0 ST 2781.2 SR 285.4 $5 865.2

RRT .3876 RRF .3791 RTF .9852 CRT .8623 CRS -.8559 CST -.9999

SG4B 5t06.4 R23 -.0041 R13 .9852 LSA 2925.0 NSA 144.7 SSA 7.9

$61 5099.5 SG2 264.5 THA 1.25 ELI 2792.1 EL2 144.0 ALF 5.07

LAUNCH DATE OCT 9 1970 FLIGHT TIME 218.00 ARRIVAL DATE MAY 15 1971

HELIOCENTRIC CONIC

RL 149.43 LAL .OO

RP 108.81 LAP -3.$9

RC 216.489 GL 10.29

PLAN(TOC(NTR|C CONIC

CS 215.277 VHL 14.672

LNCH AZNTH LN(H TIME

90.00 8 32 36

90.00 21 11 10

100.00 9 55 13

100.00 22 31 15

110.00 11 6 25

110.00 23 36 34

DIFFERENTIAL CORRECTIONS

TOE 6.1750 TRAIl.3208 TC3 -.0725 BAU .2088

ROE .7237 RRA .0006 RC5 .0023 FAU-.OO923

FOE 1.1805 FRA 2.2212 FC3 .0571 BSP 17193

BDE 6.2173 8RAll.3L_ 6C5 .0726 FSP -289

DISTANCE 605.905

LOt- 15.29 VL 25.099 GAL 27.74 AZL 85.24 HCA 529.79 SMA 115.77 ECC .55181 INC 6.7556 Vl 29.919

LOP 345.25 VP 55.958 GAP 31.96 AZP 84.16 TAL 146.67 TAP 116.46 RCA 54.20 APO 177.54 V2 54.826

GP 9.07 ZAL 33.90 ZAP 164.06 ET5 145.16 ZAE 126.05 ETE 173.65 ZAC 105.29 ETC 280.71 CLP 166.84

DLA 2.7S RAL 340.24 RAD 6571.2 VEL 18.547 PTH 5.05 VHP 19.954 DPA -5.29 RAP 532.11 ECC 4.5429

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2829.08 -28.27 83.95 241.47 91.75 9 19 45 2229.1 -27.75 75.32

5503.65 27.30 240.61 238.65 82.17 22 39 34 4705.6 25.93 252.21

2562.60 -29.83 64.29 241.41 92.05 10 57 55 1962.6 -29.25 55.54

5045.36 28.85 221.37 238.38 81.81 23 55 20 4445.4 27.41 212.86

2539.85 -54.08 47.17 241.20 92.81 11 45 25 1759.9 -33.32 58.01

4840.68 33.05 205.10 237.63 80.74 24 57 15 4240.9 51.42 196.25

NIO-COURSE EXECUTION ACCURACY ,ORBIT OETERNINATION ACCURACY

SGT 5044.5 $GR 282.7 $63 85.5 ST 2752.7 SR 282.8 SS 912.0

RRT .4775 RRF .4693 RTF .9885 CRT .8761 CRS -.8707 CST -.9999

SG4B 5052.4 R23 -.0044 R13 .9883 LSA 2910.4 MSA 156.4 SSA 7.4

SGI 5046.3 $62 248.5 THA 1.54 ELI 2763.9 EL2 135.7 ALF 5.15

LAUNCH DATE OCT 9 1970 FLIGHT TIME 220.00 ARRIVAL DATE NAY 17 1971

HELIOCENTRIC CONIC

RL 149.43 LAL .O0

RP 108.79 LAP -3.39

RC 218.051 GL 10.00

PLA_TOCENTRIC CONIC

C3 259.311 VHL 18.103

LNCH AZNTH LNCH TIME

90.00 8 34 31

90.00 21 10 $3

lo0.00 9 57 22

100.00 22 SO 43

110.00 11 8 ZO

110.00 23 36 15

DIFFERENTIAL CORNECTION5

TO( 6.9752 TRA12.$O_2 TC3

RDE .7878 ;IRA .0840 RC3

FOE 1.2858 FRA 2.3870 FC5

BOE 8.7215 BRA12.3034 BC3

DISTANCE 601.266

LOt. 15.29 VL 25.078 GAL 30.95 AZL 82.53 NCA 532.94 SMA 115.67 ECC .57197 INC 7.4730 Vl 29.819

LOP 348.42 VP 35.951 GAP 34.74 AZP 83.34 TAL 146.90 TAP 119.84 RCA 49.51 APO 181.85 V2 34.834

GP 8.98 ZAL 33.72 ZAP 162.68 ET$ 148.86 ZAE 125.07 ETE 173.93 ZAC 104.89 ETC 280.94 CLP 165.11

DLA 2.54 RAL 340.44 RAID 6571.5 VEL 19.510 PTH 3.11 VHP 21.612 DPA -4.90 RAP 333.49 ECC 5.2676

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2849.14 -28.30 85.41 243.58 91.01 9 22 20 2249.1 -27.86 76.78

5335.97 27.58 242.91 240.91 83.29 22 39 29 4735.7 26.36 234.46

2582.95 -29.87 65.80 243.55 91.23 10 40 25 1983.0 -29.38 57.03

5077.09 29.13 223.69 240.70 82.99 23 55 20 4477.1 27.86 215.11

2380.85 -34.14 48.81 243.41 91.85 11 47 41 1760.8 -33.51 39.62

4671.96 33.37 207.47 240.05 82.11 24 57 27 4272.0 31.92 198.54

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.0168 BAU .0599 8GT 4984.4 _ 282.1SG3 84.0 ST 2714.6 SIR 280.4 S$ 966.5

.0040 FAU-.01302 RRT .5670 RRF .5594 RTF .9910 CRT .8900 CRS -.8854 CST -.9999

.0435 BSP 17050 SGB 4992.4 R23 -.D046 R13 .9910 LSA 2892.2 NSA 128.0 SSA 6.8

.0173 FSP -284 SG1 4987.0 SG2 232.2 THA 1.84 EL1 2726.1EL2 127.5 ALF 5.26
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCM DATE OCT 10 1970 FLIGHT TIME 70.00 ARRIVAL DATE DEC 19 1970

HELIOCENTRIC CONIC DISTANCE 204.941

RL 149.39 LAL .00 LOt. IS.IS VL 29.D18 GAL -14.42 AZL 88.15) HCA 93.57 SNA

RP 107.53 LAP 1.87 LOP 109.85 VP 39.1S3 GAP -4.47 AZP 90.12 TAL 244.11 TAP

RC 14.375 GL 7.54 GP -22.79 ZAL 193.74 ZAP 55.1Z ETS 13.56 ZAIr 152.79 ETE

PLANETOCENTR l C CONIC

C$ 49.116 Vt4L 7.012 DLA -4.SI RAL 211.24 RAD 9509.8 VI[L 13.059 PTH 9'.38 VHP 3.186 DPA -40.46 RAP 228.19 ECC 1.10R1

LI4(H AZMTH LN(H TIME L-I TIME INJ LAT INJ LONG INJ RT 43C INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

DO.DO O 49 2 2293.49 -Pl.40 49.54 88.60 109.00 I 27 18 1993.5 -18.61 3R.91

90.00 11 37 43 5227.0 s' 29.47 P35.15 90.08 79.59 13 4 50 49Z7.0 24.76 221.90

100.00 2 8 12 2038.15 -L_.71 1)7.27 86.10 109.98 2 42 10 1431.2 -1R.79 19.70

100.00 13 I 14 4957.39 27.93 215.05 99.79 70.83 14 23 52 4337.6 25.98 204.73

110.00 3 11 25 1840.21 -29.22 10.74 84.60 112.77 3 42 6 1340.2 -22.90 3.15

110.00 14 14 30 4728.30 31.51 168._i 83.84 75.99 15 33 18 4128.3 29.29 188.20

DIFFERENTIAL CORRIrCTION9 MID-COreRS[ IrxI[CUTION ACCURACY C]NBIT DETERMINATION ACCURACY

TD( .1790 TRA -.3151 TC$ .0743 BAU .1M9 SGT 458.9 SCdt 519.3 SG3 198.5 ST 195.3 Sit 257.8 SS 421.0

-.2741 RRA -.3190 RC3 -.2776 FAU .071)94 RRT .1543 RRF .L_94 RTF .2239 CRT -.4980 CRS .8379 CST -.1831

1.1305 FRA -.9834 FC3-1.4076 B_k n 1065 _ 695.0 225 .1104 R13 .6328 LSA 500.9 NSA 154.8 SSA 21.6

BID( .3274 BRA .64033 BC3 .2874 FSP -550 SGI $36.0 $62 459.3 THA 64.41 EL1 267.8 ELZ 141.9 ALF 123.74

141.98 ECC .25416 INC 1.8753 Vl 21.127

337.68 RCA 105.89 APO 170.07 V2 35,243

Z95.59 ZAC 78.06 ETC 256,25 CLP -51.67

LAUNCH DATE OCT 10 1970 FLIGHT TIME 72.00 ARRIVAL DATE DEC 21 1970

HELIOCENTRIC CONIC DISTANCE 211.600

RL 149.39 LAL .00 LOL 16.28 VL 29.032 GAL -14.28 AZL 87.86 I'_A _HJ.81SMA

RP 107.31 LAP 2.05 LOP 113.09 VP 30.177 GAP -5.76 AZP 90._4 TAL 244.33 TAP

RC 14.441GL 9.30 GP -24.01 ZAL 163.46 ZAP 59.87 ETS 11.52 ZAE 152.66 ETE

PLAN[TO(ENTRIC CONIC

C3 48.30_ VI4L 6.150 OLA -3.91RAL 211.42 RAD 654Mm.8 VI[L 15.026 PTH 2.38 VHP 4.970 DPA -41.03 RAP 225.64 ECC 1.7949

LNCH AZNTH LI_H TIME L-I TIME INJ LAT INJ LONG INJ RT A.K INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 0 44 9 2312.59 -21.82 47.77 86.69 108.51 1 22 42 1712.4 -19.09 40.16

90.00 11 44 Z 319t;.26 26.11 233.L_D 89.60 78.64 13 10 42 4599.5 24.28 225.01

100.00 2 3 40 Z053.90 -25.12 28.45 86.20 108.50 2 37 56 1455.9 -20.25 20.81

100.00 15 7 13 4830.941 27.46 213.16 89.28 77.70 14 29 2d 4351.0 25.49 21)4.91

110.00 3 7 45 1955.40 -28.61 11.74 84.75 112.29 3 58 38 1255.4 -23.35 4.10

110.00 14 18 40 4704.23 51.10 194.93 88.27 75.05 15 38 4 4104.2 28.75 184.53

DIFFERENTIAL COI_CTION9 MID-'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( .IO48 TRA -.5314 TC3 .0_17 BAU .1997 SGT 488.3 IW_ 542.9 $G3 215.8 ST 217.2 SIR 219.2 SS 456.6

ND( -.2468 RRA -.3L_,4 RC3 -.34058 FAU .08570 RRT .2567 RRF .6691RTF .3499 CRT -.4999 CRS .A.IB4 CST -.8947

FD( 1.2339 FRA -.9431 FC3-1.5380 BL o lZ07 SGB 750.2 R23 .1361Rl3 .6906 LSA 327.9 i4SA 156.8 SSA 21.5

BOE .3203 BRA .6407 BC3 .3078 FSP -600 SGI 583.3 $62 459.2 THA 56.24 EL1 268.2 ELI 156.0 ALF IS4.48

142.10 ECC .25156 INC Z.0434 Vl 29.827

541.14 RCA 106.35 APO 177.84 VZ 35.247

288.45 ZAC 76.63 ETC 258.88 CLP -56.67

LAUNCH DATE OCT 10 1910 FLIGHT TIRE 74.00 ARRIVAL DATE DEC 23 1t70

HELIOCENTRIC CONIC DISTANCE 218.216

RL 149.39 LAL .DO LOt. 16.28 VL 29.039 GAL -14.13 AZL 87.79 NCA 100.05 3NA 142.13 ECC .24114 |NC 2.2131

RP 10Y.50 LAP 2.16 LOP 116.34 VP 39.183 GAP -3.08 AZP 90.39 TAL 244.40 TAP 344.45 RCA 106.72 APO 177.54

RC 11.539 &L 9.08 GP -25.21ZAL 163.08 ZAP 64.72 ET$ 9.40 ZAE 152.23 ETE 280.98 ZAC 75.22 ETC 258.49

PLANETOCENTR|C CONIC

C$ 47.495 VHL 6.992 DLA -3.16 RAL 211.69 RAD 6568111.8 VEL 12.995 PTH 2.57 VHP 4.79Z DPA -41.50 RAP 222.89 ECC 1.7616

LN(H AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT ;NJ 2 LONG

90.00 O 39 44 2331.04 -22.21 49.00 88.88 108.03 1 16 35 1731.0 -1R.54 41.34

90.00 11 50 56 5172.17 25.74 231.31 89.24 77.76 13 16 48 4572.2 23.79 223.11

100.00 1 59 36 2073.43 -23.51 29.58 88.41 109.01 2 34 9 1473,4 -20.70 21.91

100.00 13 13 23 4903.02 27.07 211.52 88.90 76.81 14 35 10 4509.0 24.91 203.14

110.00 3 4 23 1870.45 -27.00 12.74 Ikl.R9 111.81 3 35 37 1270.4 -23.79 5.04

110._0 14 25 4 4680.77 30.67 195.25 87.83 74.11 15 43 5 4080.8 28.19 184.92

ORBIT DETERNINATION ACCURACY

ST Z48.6 SIR 199.7 S9 413.9

CRT -.4746 CRS .7930 CST -.9068

LSA 958.0 f4SA 158.0 SSA 21.4

EL1 279.6 EL2 157.3 ALF 147.06

DIFFERENTIAL CORRECTIONS MID-COURSI[ EXECUTION ACCURACY

TD£ .2371 TRA -.5830 TC3 -.0123 BAU .2122 SGT 531.9 $G4t 964.9 SG3 252.0

ROE -.2177 RRA -.3327 RC3 -.3340 FAU .09099 Rt_T .3612 RRF .7046 RTF .4700

FOE 1.3775 FRA -.9687 FC3-1.6578 8SP 1395 SGB 777.4 R23 .1490 R13 .7264

BI)( .3219 liRA .9800 BC3 .3342 FSP -663 SG1 642.5 SG2 437.7 THA 50.01

Vl 29.627

VZ 35.251

CLP -61.83

LAUNCH DATE OCT 10 1970 FLIGHT TINE 76.DO ARRIVAL DATE DEC 25 1970

HELIOCENTRIC CONIC

RL 149.$9 LAL .00

RP 107.49 LAP 2.52

RC 70. 686 GL 9.88

PLAMETOCENTR 1C CONIC

CS 46.733 VI4L 6.9_

LNCH AZNTH LNCH TIME

90.00 O $5 49

90.00 11 57 25

IO0.O0 1 53 g3

IO0.O0 13 1R 54

110.OO 3 1 35

110.00 14 50 46

DISTANCE L)24.789

LOt. 18.28 VL 29.029 GAL -13.1H) AZL 87.61 I'_A 103.29 SNA 142.07 ECC .24689 INC 2.3177 Vl 29.9t7

LOP 119.38 VP 38.191 GAP -2.44 AZP 90.35 TAL 244.54 TAP 347.63 RCA 107.OO APO 177.15 V2 35.254

GP -26.38 ZAL 162.96 ZAP 68.60 ET3 7.20 ZA[ 191.46 ETE 275.42 ZAC 73.90 ETC 258.D1 CLP -67.11

DLA -2.45 RAL 212.04 RAD 6968.7 VI[L 12.683 PTH 2.56 VHP 4.630 DPA -41.89 RAP 220.03 ECC 1.7691

L-| TIME INJ LAT ZNJ _ INJ RT ASC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ Z LONG

2_8.62 -22.60 50.LPZ 87.19 107.55 I 14 55 1749.6 -19.99 42.52

5145.48 25.34 229.43 88.99 76.92 13 23 11 4545.9 23.29 221.39

2090.91 -23.89 30.74 M.72 109.52 Z 30 46 1490.9 -21.14 25.02

48"MI.44 26.GG 209.53 68.65 75.99 14 41 14 4279.4 24.46 201.42

1685.47 -27.37 13.79 85.52 111.32 3 32 58 1289.5 -24.23 5.99

4697.64 30.23 191.98 87.91 75.22 19 48 24 4057.6 27.63 183.35

ORBIT DETERMINATION ACCURACY

ST 282.0 SR 179.6 S9 513.3

CRT -.4514 CRS .7591 CST -.9184

LSA 591.4 NSA 138.2 SSA 21.3

EL1 297.9 ELI 151.7 ALF 157.97

DIFFERENTIAL CCRRI[CTIOFLS

TDE -2783 TRA -.8_14 TC3 -.OtHI,4 BAU .2296

RDE -.1968 iitNA -.3683 RC3 -.3614 FAU .09545

FDE 1.4906 FRA-I.02Z6 FC3-1.7692 BSP 1621

BOE .3343 BRA .7224 BC3 .3675 FSP -715

RID-COURSEEYJ[CUTION ACCURACY

SGT 591.2 S,G4q 590.9 SG3 246.5

RRT .4575 RRF .7357 RTF .9744

3¢,A9 855.6 R23 .1958 R13 .7672

SG1 713.3 SG2 439.2 THA 44.92
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH DATE OCT 10 1970 FLIGHT TIRE 76.OO ARRIVAL DATE DEC 27 1970

HELIOCENTRIC CONIC

RL 149.39 LAL .DO

RP 107.48 LAP 2.46

RC 72.616 GL 10.72

PLANETOCENTRIC CONIC

C3 46.001 VHL 6.763

LNCH AZRTH LNCH TIM(

110.00 0 Sl t

DO.DO 12 4 34

100.00 1 52 34

1DO,D0 13 El 43

110.00 t 56 59

110.00 14 38 47

DIFFERENTIAL CORRECTIONS

TDE .3223 TRA -.6889 TC3 -.1272 BAU .2508

RDE -.1385 RRA -.3687 RC3 -.3874 FAU .09902

FOE 1.5814 FRA-I.0312 FC3-1.8831 BSP 1887

601[ .359t BRA .7676 BC3 .4078 FSP -760

DISTANCE 231.320

LOt. 16.28 VL 29.015 GAL -13.85 AZL 87.43 HCA 108.54 SMA 141.95 ECC .24475 INC Z.5664 Vt 29.8Z7

LOP 122.63 VP 39.173 GAP -1.63 AZP 90.73,TAL 244.15 TAP 350.69 RCA 107.21APO 176.69 VZ 35.256

GP -27.51ZAL 161.95 ZAP 74.49 ITS 4.92 ZAE 150.33 ETE 268.05 ZAC 72.40 ETC 257.67 CLP -72.45

DLA -1.72 RAL 212.47 RAD 6686.7 VEL 12.937 PTH 2.36 VHP 4.541 OPA -42.18 RAP 217.12 ECC 1.7572

L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZNTN INJ TIN( PO CST TIR INJ 2 LAT IRJ 2 LONG

2388.33 -22.98 51.46 87.57 107.02 1 11 30 1768.3 -20.43 46.72

5118.85 24.92 227.62 88.83 76.09 13 29 53 4519.0 22.76 219.62

2106.§2 -24.27 31.91 87.13 108.01 2 27 43 1508.5 -21.58 24.15

4834.00 26.23 207.77 88.46 75.12 14 47 37 4254.0 23.93 199.72

1900.64 -27.74 14.77 85.76 110.82 3 30 39 1300.6 -24.66 6.96

4834.84 29.76 169.R§ 67.29 72.36 15 54 2 4034.6 27.08 181.80

RID-COURSE EXECUTION ACCURACY OItBIT DETERMINATION ACCURACY

SGT 666.2 6SIR 612.3 SG3 238.7 ST 323.6 SR 169.6 SS 538.3

RRT .5366 I_F .7624 RTF .6588 CRT -.4152 CRS .7140 CST -.9289

6GB 905.0 R23 .1604 R13 .8012 LSA 628.3 MSA 157.5 SSA Zl.Z

SG1 795.2 $82 432.0 THA 40.37 EL1 331.9 ELE 141.5 ALF 165.79

LAIJ_CH DATE OCT 10 1970 FLIGHT TIME 80.00 ARRIVAL DATE DEC 29 1970

HELIOCENTRIC CONIC

RL 148.$9 LAL .00

RP 107.48 LAP 2.39

RC 74.t92 GL 11.59

PLANETOCENTRIC CONIC

CS 45.$17 VHL 6.762

LNCH AZMTH LNCH TIN(

90.00 0 28 343

tO.O0 12 12 5

100.00 1 49 _t

100.00 13 3S 53

110.00 2 56 41

110.00 14 45 10

DIFFERENTIAL COMR(CTION8

TDE .373£ TRA -.7433 TC3 -.1836 BAU .2754

RID( -.1281 RRA -.3634 RC3 -.4112 FAU .10144

FD( 1.6765 FRA-I.0$81 FC3-1.8379 8SP 2186

BO[ .3966 BRA .8148 8C3 .4546 FSP -795

DISTANCE 237.809

LOL 16.28 VL 28.193 GAL -13.71 AZL 87.25 HCA 109.78 SRA 141.76 ECC .24271 INC 2.7511 Vl 29.827

LOP 126.06 VP 38.138 GAP -1.24 AZP 90.93 TAL 243.85 TAP 353.63 RCA 107.35 APO 176.16 V2 35.258

GP -28.58 ZAL 161.23 ZAP 79.30 ET$ 2.53 ZAE 148.87 IT[ 239.10 ZAC 71.04 ETC 257.27 CLP -77.80

DLA -.98 RAL 212.99 RAO 6668.7 VEL 12.910 PTH 2.35 VHP 4.466 DPA -42.39 RAP 214.24 ECC 1.7458

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST TIR INJ 2 LAT INJ 2 LONG

2387.39 -23.33 52.73 88.08 106.49 1 8 23 1787.4 -20.87 44.94

305)2.28 Z4.47 225.80 68.76 73.28 13 36 57 4492.3 22.21 217.86

2126.47 -24.M 33.12 87.63 107.48 2 24 56 1526.5 °22.02 25.30

4868.42 25.77 206.01 88.39 74.30 14 54 21 4228.4 23.36 198.03

1816.13 -28.11 13,82 88.31 110.30 3 28 37 1316.1 -25.09 7.96

4611.33 29.26 188.32 87.17 71.51 16 O 2 4011.5 26.47 180.26

MID-COUR3( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 755.4 $GR 631.7 SG3 268.0 ST 371.6 SIR 140.0 SS 560.8

RRT .6035 RRF .7846 RTF .7236 CRT -.3814 CRS .6534 CST -.9380

984.7 R23 .1646 R13 .8283 LSA 668.9 MSA 156.1 SSA 21.0

SGI 886.7 SG2 428.3 THA 36.73 ELI 375.5 EL2 129.2 ALF 171.19

LAUNCH DATE OCT 10 1970

HELIOCENTRIC CONIC

RL 141.$S LAL .DO

RP 107.46 LAP 2.71

RC 77.1RS GL 12.50

PLAN[TOCEHTRIC CONIC

C3 44.$51 VHL 6.$82

LI_K:N AZNTH LN_H TINE

O0,O0 0 25 22

g0.00 12 20 2

100.00 1 46 36

100.00 13 41 29

110.00 2 54 $6

110.00 14 49 58

FLIGHT TIRE 82.00 ARRIVAL DATE DEC 31 1970

DISTANCE 244.258

LOq. IS.28 VL 26.964 GAL -13.57 AZL 87.06 HCA 113.02 SMA 141.50 ECC .24074 INC 2.9436 Vl 29.827

LOP 129.33 VP 39.137 GAP -.69 AZP 91.15 TAL 243.44 TAP 356.46 RCA 107.44 APO 175.57 V2 35.259

GP -29.61 ZAL 160.46 ZkP 84.00 ETS .10 ZAE 147.12 ETE 252.73 ZAC $9.73 ETC 256.88 CLP -63.1D

DLA -.23 RAL 213.56 RAG 6568.7 V(L 12.885 PTH 2.35 VHP 4.420 DFA -42.54 RAP 211.45 ECC 1.7348

L-I TIM( IRJ LAT [NJ LONG IRJ RT ASC IRJ AZRTH [NJ TIM( PO CST TIR INJ 2 LAT INJ 2 LONG

2407.05 -23.73 54.03 68.65 105.93 1 5 29 1807.1 -21.31 46.21

5045.17 23.99 223.96 68.62 74.46 13 44 27 44S5.2 21.$3 216.08

2145.01 -25.01 34.37 68.24 106.92 2 22 21 1545.0 -22.46 26.50

4602.45 25.26 204.23 88.41 73.49 15 1 31 4202.4 22.77 196.33

I932.15 -28.49 16.92 86.95 109.75 3 26 49 1332.1 -25.53 8.99

4588.07 28.76 186.69 87.15 70.67 16 S 26 3988.1 25.85 178.72

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4667 TRA -.6003 TC3 -.2662 BAU .3006 SGT 857.6 $GIR 639.2 SG3 272.3 ST 425.2 _R 117.3 SS 589.0

ROE -.0952 RRA -.StOS RC3 -.4274 FAU .10138 RRT .6595 RRF .7995 RTF .7706 CRT -.2643 CRS .5614 CST -.9428

FOE 1.7714 FRA -.9918 FCS-!.9657 6SP 2447 _ 1069.6 R23 .1697 R13 .8457 LSA 719.2 NSA 154.4 SSA 20.3

80( .4441 BRA .0622 BC3 .5036 FSP -763 SG1 984.5 SG2 418.7 THA 32.83 EL1 426.4 EL2 112.8 ALF 175.51

LAUNCH DATE OCT 10 1970 FLIGHT TIME 84.00 ARRIVAL DATE JAN Z 1971

HELIOCENTRIC CONIC

RL 149.$9 LAL .00

RP 107.48 LAP 2.62

RC 79.398 GL 13.4S

PLAN[TOCENTRIC CONIC

C3 44.021 VML 6.635

LhK:H AZMTH LN(H TIM(

90.00 0 22 15

90.00 12 28 29

100.00 1 43 51

100.00 13 49 34

110.00 Z 52 41

110.00 14 57 13

DIFFERENTIAL CORRECTIOIS

TDE .S004 TRA -.6658 TC3 -.3399 BAU .3308

RDE -.0703 R8A -.3124 RC3 -.4476 FAU .10205

FOE 1.8057 FRA -.9715 FC3-2.0070 BSP 2824

BDE .3053 BRA .9110 6C3 .5S21FSP -809

DISTANCE 250.668

LOL 16.28 VL 28.929 GAL -13.42 AZL 68.65 HCA 116.26 SNA 141.20 ECC .23885 I NC 3.1456 Vl 29,827

LOP 132.58 VP 39.112 GAP -.16 AZP 91.39 TAL 242.93 TAP 359.19 RCA 107.48 APO 174.93 V2 35.259

GP -30.58 ZAL 159.37 ZAP 66.53 ET3 357.59 ZAE 145.16 ETE 247.02 ZAC $8,48 ETC 256.51CLP -88.30

DLA .35 RAL 214.24 RAD 6568.7 VEL 12.860 PTH 2.34 V14P 4.403 DPA -42.66 RAP 208.80 £CC 1.7245

L-I TIME IRJ LAT INJ LONG INJ RT ASC INJ AZRTH IRJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2427.67 -24.10 55.45 89.35 105.33 1 2 42 1827.7 -21.77 AT.SG

5037.40 23.47 222.09 88.95 73.68 13 52 26 4437.4 21.01 214.28

216al.46 -25.39 35.69 86.95 106.33 2 19 55 1564.5 -22.91 27.77

4775.84 24.75 202.43 86.53 72.68 15 9 10 4175.8 22,15 194.60

1949.00 -28.87 18.08 87.70 109.15 3 25 IO 1349.0 -25.98 1D.09

45&4.07 28.21 185.05 87.22 69.84 16 13 17 3964.1 25.20 177.16

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 967.7 8GR 655.2 SG3 27E.3 ST 485.9 SIR 102.7 SS 601.6

RRT .$957 RRF .6177 RTF .8062 CRT -.1614 CRS .4487 CST -,9509

SGB 1168.6 R23 .1751 R15 .66A4 LSA 765.0 MSA 151.4 SSA 20.3

SGI 1091.6 382 417.2 THA 30.05 EL1 466.2 EL2 101.3 ALF 177.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUmCN •AT( OCT $O $1)7• FLIGHT T[N( •l.O• ARRIVAL DATE JAN 4 1811

HELIOCENTRIC CONIC

RL 14•.$• LAL .00

RP $•7.4• LAP t.•t

lC 81.I•$ GL $4.48

PLAN[TOCENTRIC CONIC

C$ 43.483 Vt'lb 8.3•0

LNCN AZNTN LI_H TIN|

90.00 • 1• •

NO.O0 St 57 30

100.00 1 41 •

100.00 13 $8 13

110.00 t SO 51

110.00 19 S 0

DISTANCE 257.038

LOt. IS.28 VL E•.889 GAL -11.27 AZL 8S.M 14CA 119.51 SNA 140.05 ECC .23700

LOP 185.81 VP $9.081 GAP .$5 AZP ••.St TAL EAE,$E TAP 1.83 RCA 107.47

GP -31.51 ZAL 15•.5• ZAP 9E.DS ETS 555.01 ZJe 148,-04 (T( 241.99 ZAC 67.18

IN( 3.3591 Vl 28,8Z7

APO 174.25 VZ 35.Z58

ETC Z5•.17 CLP -83.55

DLA 1.$7 RAL St4.9• RAO 1518.6 VEL IZ.•37 PTN Z.34 VHP 4.412 DPA -42.79 RAP 208.$5 (CC 1.7148

L-I TIM( |NJ LAT INJ LONG |NJ RT A$C |NJ AZNTH INJ T|14[ PO CST TIN INJ 2 LAT INJ 2 LONG

244•.57 -24.4t 56.94 90.16 104.60 • 5• 59 1849.8 -22.24 48.B8

5008.83 t_,gO L_J_O.$7 86.$7 72.86 14 O 5• 4408,6 20.34 212.45

2105.13 -tS,T• 37.10 89.77 105.46 2 17 53 1585.1 -25.38 29.15

4740.L_J 24,1• Lq]O.S• 88.73 71.67 15 17 21 414•.3 21.47 182.85

1•44.95 -29.L_i 19.$3 M.S6 108.51 3 23 36 1566.9 -28.48 11.27

4559.E4 27.61 163.36 87.50 69.00 16 20 39 S•39.2 24.51 175.57

NID-COUR3( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1085.3 SCAt 665.3 $83 276.• ST 551.8 S4t 69.5 81 613.3

RRT .TESORRF .•3t4 RTF .8325 CRT -.0175 CRS .2959 CST -.9589

Sr_ 1273.1R23 .1_ R13 .8780 LSA 816.3 NSA 147.8 SSA 20.1

SEt 1103.7 S_. 414.5 THA 27.48 EL1 551.8 EL2 89.5 ALF 179.83

DIFFT_ENTIAL CGItR(CTION$

• $725 TIIA -.•117 TCS -.4164 BAU ._19

-.04S6 IRmA -.2_ RCS -.4687 FAU .101_4

FD( 1.8270 FRA -.•511 FC3-2.0204 •IMP 3213

SO( .5748 liRA .•59Q BCS .•234 FSP -634

LAUNCH OATS O(T 10 1•70 FLIGHT TIN| 88.00 ARRIVAL DATE JAN 8 1971

HtLIO(ENTRIC CONIC

RL 149.$9 LAL .00

RP 107.48 LAP 3.O2

IK 83.841 84. 15.57

PLAN[TO(ENTR I C CONIC

CS 42.•415 VHL 8.$47

LN(N AZNTN LI_N TIN[

80.00 0 $• 1

80.00 1E 47 IS

$00.00 $ SO 24

100.00 14 7 $1

$10.00 2 4• E

110.00 16 tS I_

DIFFI[R[NTI_J. CORRECTION6

TO( .e496 _ -._JeO

-.Otto liRA -.£818

1.•364 FRA -.8745

BOE .8502 BRA 1.0070

DISTAN(E 263.373

LOL 1•.SO VL 28.844 GAL -13.12 AZL 84.41 HCA 122.75 SNA

LOP 139.08 VP 39.047 GAP .63 AZP •1.94 TAL 241.63 TAP

84= -32.44 ZAL 157.46 ZAP 96.92 ST• 352.37 ZA[ 140.82 ETE

140.48 ECC .23521 IN( 3.5889 Vl 19.827

4.38 RCA 107.42 AlSO 173.50 VZ ]5.258

237.61 ZAC 66.12 ETC 255.88 CLP -98.21

DLA 2.24 RAt. 215.81 RAID 65M.S VEL 12.815 PTH 2.35 VHP 4.445 DPA -42.87 RAP ZOd.12 Ecc 1.7095

L-| TIN| INJ I.AT |NJ _ |NJ RT AIM( |NJ AZNTH |NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

P_JTS.16 -_4.•9 56.55 91.08 103.96 0 57 14 1873.2 -22.72 50.55

4270.52 L_.29 210.$8 89.4• 72.07 14 10 12 4378.5 19.65 210.51

1_07.42 -L_.16 SD.M 90.71 104.96 2 15 12 1807.4 -23.87 30.80

4719.49 23.36 lg8.67 89.03 71.0d 15 28 11 4119.5 20.75 191.00

19•4.34 -_S.96 20.69 68.55 107.80 $ 22 9 1584.3 -28.88 $2.58

4515.35 L_.97 181.62 87.63 68.15 16 28 36 $915.3 23.76 173.92

NID-CX:AJRS[ ()([CUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

TC3 -.4t4S BAU .3•33 6GT $208.| SG41 670.4 SG3 274.3 ST •23.2 SR 78.5 S$ 624.2

NC3 -.475• FAU .09939 RRT .7431RRF .8444 RTF .8511 CRT .1776 CRS .0871 CST -.9415

FCS-E.O074 BSP Sa07 _ 1381.7 R23 .1911 R13 .8878 LSA 878.5 NSA 144.0 SSA 19.8

6C3 .68•2 FSP -841 SG1 1319.2 SG2 410.9 THA 25.00 ELI 623.3 ELI 77.3 ALF 1.30

LAUNCH DATE OCT 10 1970 FLIGHT TINE gO.D0 ARR|VAL DATE JAN 8 1871

t'IELIOCENTRIC CONIC

NL 148.3• LAL .00

RP 10?.48 LAP 3.10

RC 88.111GL IS.TS

PLANtTOCENT•|C CONIC

CS 48.$58 V_L S.50•

LN(N AZMTH LN(N TINE

90.00 0 12 45

I)O.00 12 57 44

100.00 1 $5 34

1OO.00 14 17 38

110,00 2 47 12

110.OO 15 22 88

DIFFERENTIAL CORRECTION,5

TDE .7334 TRA-I.0$•7

ROE .0032 RRA -.2e05

FOE 1.855• FRA -.80_

BOE .7134 liRA 1.0525

DISTANCE 269.871

LOL 15.28 VL 28.7•4 GAL -12.9Q AZL 86.17 N(A 125.$9 SNA

LOP 142.33 VP 39.008 GAP 1.50 AZP $2.25 TAL 240,87 TAP

GP -31.38 ZAL 156.26 ZAP 100.71 ETS 549.67 ZA( 138.55 [TE

140.04 ECC .21545 INC 3.6318 Vl 28.82?

8.86 RCA 107.55 APO 172.75 V2 35.254

235.84 ZAC 64.•9 ETC 255.57 CLP-102.85

DLA 3,18 RAL 216.72 RAID 6568.6 V[L 12.795 PTN 2.33 VHP 4.501DPA -43.23 RAP 202.10 ECC 1.e971

L-| TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT |NJ 2 LONG

2488.•4 -25.30 60,33 92.14 105.16 0 54 23 18•8.9 -23.24 52.2•

4J45.72 21.60 216.09 89.91 71.24 14 20 11 4348.7 18.64 208.51

2231.80 -26.60 40.53 91.79 104.17 2 12 45 1831.8 -24,38 32.23

48t•.0• 22.8T 196,•7 89.44 70.21 15 35 45 4089.1 19.96 189.08

L_DO7.•O -30.$$ E2.20 90.68 107.05 S 20 3• 1407.S -27.49 13.99

440•.05 2•.26 1T9.•1 87.98 67.2• 16 37 14 3888.0 22.85 172.21

M|D-COUR_[ EX|[CUTION ACCURACY OR•IT DETERMINATION ACCURACY

TCS -,5722 6AU .4245 SGT 1334.2 8GR 671.0 SG3 2•9.0 ST 700.1SR 71.5 8S 833.9

RCS -.4644 FAU .O|HJ45 RRT .7572 RRF .t546 RTF .8_48 CRT .4158 CRS -.1772 CST -.9852

FCS-1.9713 6SIP 4004 S_ 1493.4 R23 .Z015 Rt3 ,8949 LSA 936.S NSA 140.0 SSA 19.4

OCS .7497 FSP -854 SG1 143•.9 $GZ 406.9 THA 22.78 EL1 700.6 EL2 65.0 ALF 2.45

LAUNCN DATE OCT 10 1•70 FLIGHT TIN[ 92.00 ARRIVAL DATE JAN 10 1971

HELIOCENTRIC CONIC

RL $49.$9 LAL .00

NP 107.$0 LAP S.17

RC e8.372 GL 18.0_

PLAI4[TOCENTI|IC CONIC

C3 41.•10 V14L •.474

LNCN AZNTH LN(H TIM(

90.OO O 9 12

• 0.00 18 9 12

100.00 I $2 30

IOO.00 14 28 36

110.00 2 45 18

110.00 15 $2

DISTANCE 27§.936

LOL 16.26 VL 28.741 GAL -12.79 AZL 85.90 |41CA 129.23 _8A 139.59 ECC .23174 IN( 4.0978 Vl 29.827

LOP 145.58 VP $8.•64 GAP 1.74 AZP 92.39 TAt. 240.02 TAP 9.25 RCA 107.24 APO 171.93 V2 35.251

GP -_1.,33 ZAL 154.98 ZAP 104.16 ETS _6.90 ZN[ 136.26 (TE 230.63 ZAC 65.85 ETC 255.30 CLP-107.26

DLA 4.14 RAL 217.7_ RAO 6568.6 V[L 12.778 PTH 2,32 V14P 4.579 DPA -43.60

L-| T|N( |NJ LAT |NJ LONG ZNJ RT ASC |NJ AZMTH ]NJ TIN( PO CST TIN

2527,51 -25.73 62.31 _3.SG 102.26 O 51 20 1927.5

4•12.80 20.85 213.90 90.43 70.39 14 31 5 4312.8

EtS•.8S -27.04 42.12 95.03 105.26 2 10 g 1658.8

445•.70 Z_.11 194.57 89.95 69.35 15 46 12 4056.7

_031,24 -SO.57 23.88 91.97 10_.11 3 19 5 1431.2

4457.07 25.4• 177.9_ 88.45 M.41 16 46 59 3857.1

DIFFERENTIAL C.._EI_CTION9

TO( .8287 TRA-I.0e_i TC3 -.M84 BAU .4552

ROE .0273 NNA -.2_10 RC3 -.46_4 FAU .09E66

FDE 1.8207 FRA -.7294 FC5-1.•141 Blip 4399

BID( .8242 MA 1.0955 BC3 .8124 FSP -817

RAP 200.29 ECC 1.6897

INJ 2 LAT INJ 2 LONG

-23.78 54.18

17.98 206.39

-24.94 34.05

19.10 187.06

-28.06 15.59

22.08 170.42

ORBIT DETERMINATION ACCURACY

ST 783.1 SIR 69.9 85 642.8

CRT .6587 CRS -.4621 CST -.9683

LSA 1008.2 NSA 136.1 SSA 18.8

ELI 784.4 EL2 52.6 ALF 3.37

NID-COURS( Irx[cuT|ON ACCURACT

SG.T 1461.6 SCAt 847.8 SO5 261.5

RRT .7H5 RRF" .•6_1 RTF .8748

1_G7.1_ R_ .2155 R13 .8999

SO1 1555.0 SO2 403.0 THA 20.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970,

LAUNCH DATE OCT 10 1970 FLIGHT TIME 94.00 ARRIVAL DATE JAN 12 1971

HELIOCENTRIC CONIC

RL 149.59 LAL .DO

RP 107.51 LAP 5.24

RC 90.841 GL 19.41

PLANE T(XENTR|C CONIC

C3 41.546 VHL 6.446

LNCH AZMTH LNCH TIME

gO.DO O 5 17

90.OO 13 21 48

100.00 1 Zg 7

100.00 14 40 40

110.00 2 43 2

110.00 15 43 13

DIFFERENTIAL CORRECTIONS

TOE .9215 TRA-l.1158

ROE .O512 RRA -.2085

FOE 1.7987 FRA -.8488

BDE .9229 BRA 1.1351

DISTANCE 262.168

LOL 16.28 VL 28.684 GAL -12.62 AZL 85.61 HCA 132.47 SMA 139.11 ECC .25007 INC 4.589Z Vl 29.BZ7

LOP 148.85 VP $8.920 GAP 2.16 AZP 92.97 TAL 239.12 TAP 11,58 RCA 107.10 APO 171.11 VZ 35.24 ?

GP -35.37 ZAL 153.53 ZAP 107.34 ETS 344.04 ZAE 133.96 ETE 227.90 ZAC 62.68 ETC Z55.04 CLP-111.44

OLA 5.26 RAL 218.80 RAD 6568.6 VEL 12.764 PTH 2.32 VHP 4.678 DPA -44.15 RAP 198.66 ECC 1.683?

L-I TIME INJ LAT INJ LC_IG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2559.61 -26.17 64.55 94.78 101.22 0 47 57 1959.6 -24.36 56.55

4876.30 19.99 211.56 91.11 69.52 14 45 4 4278.5 17.05 204.14

2289.24 -27.49 44.36 94.45 102.22 2 7 16 1689.2 -25.53 36.11

4621.90 21.25 192.34 90.60 68.47 15 57 41 4021.9 18.14 184.92

2057.87 -31.05 25.81 93.46 105.06 3 17 20 1457.9 -28.67 17.41

4426.04 24.63 175.92 89.04 65.51 16 56 59 5826.0 21.11 168.55

MID-COURSE EX[CUTZOIN ACCURACY ORBIT DETERMINATION ACCURACY

TCS -.7221 BAU .4852 SGT 1590.4 SGR 662.0 883 252.1 ST 872.4 SR 74.5 SS 650.7

RC$ -.4918 FAU .08829 RRT .7717 RRF .8714 RTF .8821 CRT .8387 CR9 -.8992 CST -.9709

FC5-1.8398 BSP 4798 SG6 1722.7 R23 .2269 RI3 .9036 LSA 1082.7 MSA 152.3 $SA 1B.D

BCS .8735 FSP -795 SG1 1675.7 $82 399.6 THA 18.93 EL1 874.6 ELI 40.5 ALF 4.11

LAUNCH DATE OCT 10 1970 FLI_4T TIME 96.00 ARRIVAL DATE JAN 14 1971

HELIOCENTRIC C(_MIC

RL 149.39 LAL .00

RP 107.53 LAP 3.29

RC 92.117 GL _D._I

PLANETOCENTRIC CO1¢1C

C3 41.288 VI"IL 8.425

LI_H AZMTM LNCH TIME

90.00 O O 49

90.00 IS 35 45

100.00 1 25 14

lo0.O0 14 54 1

110.00 2 40 32

110.00 19 55 |S

DISTANCE 288.370

LOL 18.28 VL 28.624 GAL -12.44 AZL 85.29 HCA 135.71 SMA

LOP 152.08 VP 38.872 GAP 2.58 AZP 93.38 TAL 238.14 TAP

GP -38.52 ZAL 151.93 ZAP 110.14 ET8 341.08 ZAE 131.66 ETE

138.61ECC .22843 INC 4.7126 Vl 29.82?

13.85 RCA 106.94 APO 170.Z7 V2 35.243

225.81 ZAC 81.44 ETC 254.79 CLP-113.37

DLA S.47 RAL 219.99 RAID 8388.6 VEL 12.754 PTH 2.32 VHP 4.799 DPA -44.84

L-1 TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

2398.14 -28.85 67.13 96.37 100.00 0 44 5 1996.1

4831.60 19.03 209.05 91.93 68.83 14 58 22 4238.6

2323.88 -27.97 48.83 96.09 101.01 2 3 58 1723.9

4584.12 20.29 189.94 91.39 67.57 16 10 25 3984.1

2088.24 -31.57 28.02 85.17 103.83 3 15 20 1488.2

4392.49 23.86 173.79 89.78 64.58 17 8 26 3792.5

DIFFERENTIAL CORRECTIONS

TOE 1.0351 TRA-1.1515 TC3 -.7859 BAU .5093

RDE .O827 RRA -.1708 RC3 -.4883 FAU .08203

FOE 1.791£ FRA -.5352 FC3-1.7201 BSP 4994

BOE 1.0384 BRA 1.1641 BC3 .9227 FSP -705

MID-COURSE EXECUTION ACCURACY

SGT 1714.6 SGR 644.1 $83 239.6

RRT .7730 RRF .8762 RTF .8853

SGB 1831.6 RZ3 .2425 R13 .9036

SG1 1789.2 882 391.6 THA 17.03

RAP 197.17 ECC 1.6795

INJ 2 LAT |NJ 2 LONG

-24,98 58,85

15.96 201.72

-26.16 38.49

17.07 182.63

-29.55 19.32

20.04 166.52

ORBIT DETERMINATION ACCURACY

ST 974.2 SR 88.8 S$ 668.5

CRT .9573 CRS -.8808 CST -.9726

LSA 1177.4 MSA 131.4 SSA 16.6

ELI 977.9 EL2 25.6 ALF 4.99

LAUNCH DATE OCT 10 1970 FLIGHT TIME 98.00 ARRIVAL DATE JAN 16 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .00

RP 107.54 LAP 3.$3

RC 95.197 GL 22.83

PLAN[TOCENTRIC CONIC

C3 41.177 VHL 8.417

LNCH AZMTH LNCH T|NE L-! TIME INJ LAT

90.00 23 51 40 2838.51 -27.09

90.00 18 51 20 4793.10 17.9S

100.00 1 20 42 2583.81 -28.45

100.00 15 8 55 4542.83 19.20

110.00 2 $7 32 2123.38 -32.11

110.00 18 9 34 4358.04 22.58

DIFFERENTIAL CORRECTIONS

TOE 1.1470 TRA-l.1939 TC3 -.8553 BAU .5415

ROE .1OOt) RRA -.1440 RC3 -.4859 FAU .07803

FOE 1.7399 FRA -.4793 FC3-1.6405 BSP 5582

3DE 1.1515 BRA 1.2025 BC3 .9836 FSP -729

DISTANCE 294.540

LOt. 18.28 VL 28.581 GAL -12.28 AZL 84.92 HCA 158.94 3MA

LOP 155.$3 VP 38.821 GAP 2.95 AZP 93.85 TAL 237.11 TAP

GP -37.81 ZAL 150.17 ZAP 112.59 ET3 357.97 ZAE 129.54 ETE

138.09 ECC .22685 INC 5.0758 vl Z9.827

IS.08 RCA 108.77 APO 189.42 VZ 35.238

225.69 ZAC 60.10 [TC 254.55 CLP-119.10

DLA 7.81 RAL 221.29 RAD 6568.8 VEb 12.749 PTH 2.32 VHP 4.945 DPA -45.75 RAP 195.78 ECC 1.6777

INJ LONG INJ RT ASC INJ AZMTH IMJ TINS

70.13 98.23 98.57 24 35 5B

208.33 92.94 67.71 15 11 13

49.70 97.99 99.57 2 0 6

187.36 92.38 66.64 16 24 37

30.62 97.17 102.40 5 12 56

171.51 90.70 63.63 17 21 10

MID-COURSE EXECUTION ACCURACY

SGT 1847.0 $GR 643.3 883 229.1

RRT .7713 RRF .8845 RTF .8914

SGB 1955.8 R23 .2574 R13 .9078

SG1 1915.6 $82 394.8 THA 15.72

PO CST TIM INJ 2 LAT INJ 2 LONG

2058.3 -25.83 61.77

4193.1 14.75 199.10

1785.8 -26.84 41.Z?

3942.8 15.87 180.15

1523.4 -30.07 2z. Do

3758.D 18.85 164,36

ORBIT DETERMINATION ACCURACY

ST 1074.3 SR 99.9 SS 666.5

CRT .9824 CRS -.9577 CST -.9754

LSA 1281.8 MSA 126.5 SSA 16.0

EL1 1078.8 EL2 18.6 ALF 3.Z2

LAUNCH DATE OCT 10 1970 FLIGHT TINS 100.00 ARRIVAL DATE JAN 18 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .00

RP 107.58 LAP 3.38

RC 97.481GL 24.52

PLANETOCENTRIC CONIC

C3 41.290 VHL 8.423

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 23 45 26 2687.59 -27.34

90.00 14 8 57 4744.84 18.88

100.00 1 15 17 2410.51 -28.94

100.00 15 25 43 4497.15 17.94

110.00 2 33 55 2164.41 -32.87

110.00 18 23 34 4318.01 21.35

DIFFERENTIAL C_RI[CTION$

TDE 1.2793 TRA-1.2250 TC3 -.9118 BAU .5879

ROE .1268 RRA -.1071 RC5 -.4779 FAU .07242

FDE 1.7038 FRA -.3943 FCS-1.5196 BSP 5984

BDE 1.29S5 BRA 1.2298 BC3 1.0295 FSP -892

DISTANCE 300.682

LOL 16.26 VL 28.497 GAL -12.07 AZL 84.31 HCA 142.17 8MA

LOP 158.58 VP 38.789 GAP 3.32 AZP 94.34 TAL 236.03 TAP

GP -39.30 ZAL 148.21 ZAP 114.85 ET3 334.70 ZAE 126.99 ETE

137.56 ECC .22530 INC 5.4889 Vl 29.82?

18.21 RCA 106.57 APO 168.56 v2 35.232

222.0g ZAC 58.80 ETC 254.25 CLP-122.62

DLA

INJ LONG [NJ RT ASC INJ AZMTH INJ TIME

73.87 100.41 96.85 24 30 14

203.36 94.18 66.76 15 28 2

53.08 100.21 97.85 1 55 27

184.35 93.59 65.68 16 40 41

33.69 99.30 100.66 3 9 59

169.06 91.84 62.63 17 25 30

MID-COURSI[ EXECUTION ACCURACY

SGT 1974.9 $GR 631,7 SG3 216.0

RRT .7884 _ .8894 RTF .8945

SG6 2073.5 R23 .2736 R13 .9091

SG1 2035.7 SG2 394.4 THA 14.3!

9.32 RAL 222.72 RAD 8568.8 VEL 12.755 PTH 2.32 VHP 5.118 DPA -46.90 RAP 194.36 ECC 1.6790

F_ CST TIH [NJ 2 LAT INJ 2 LONG

2087.6 -26.31 65.22

4144.8 13.37 196.22

1810.5 -27.55 44.56

3897.2 14.51 177.44

1584.4 -30.86 24.94

5716.0 17.51 162.03

ORBIT DETERMINATION ACCURACY

ST 1189.0 SR 117.8 55 674.1

CRT ,9914 CRS -.9786 CST -.9774

LSA 1366.1MSA 124.5 SSA 14.7

EL1 1194.7 EL2 15.3 ALF 5.61
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5 1970,

LAUN(H DaTE ej(T I0 19TO FLIGMT TIME 102.00 ARRIVAL DATE JAN 20 1971

HELI(_CENTRIC C0$41C

mL 14g.38 LAL .DO

RP 107.58 LAP 3.38

#C 9g.767 _L 26.E4

PLAN(TOCENTRIC CONIC

c$ 41,614 VHL 6,451

LN(M AZMTN LNCH TIM[

90.00 23 37 49

90.00 14 28 7

100.00 1 8 36

100.00 15 44 56

110.00 Z 29 25

110.OO 16 40 38

DISTANCE 306.797

LOt. 16.26 VL 28.430 GAL -11.87 AZL 84.03 HCA 145.40 3MA 137.02 ECC .22380 INC 5.9688 Vl 29.827

LOP 161.83 VP 39.714 GAP 3.87 AZP 94.92 TAL Z]4.90 TAP 20.30 RCA 106.36 APO 167.69 VZ _5.226

GP -41.03 ZAL 146,03 ZAP 116.30 (T$ 331.22 ZAE 124.58 ETE 220.76 ZAC 56.89 ETC 253.92 CLP-125.96

DLA 11.04 RAL 224.29 RAD 6568.6 VEL 1Z.768 PTH 2.32 VHP 5.323 DPA -48.32 RAP 192.88 ECC 1.6849

L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTN INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2746.04 -27.95 77.tO 102.98 94.77 24 23 35 2146.0 -28.99 89.$8

4690.70 15.17 200.08 95.73 65.80 15 47 18 4090.7 11.78 183.04

2465.84 -29.36 57.14 102.83 95.76 1 49 44 1665,8 -28.27 48.51

4446.15 18.46 191.47 95.11 64.70 16 59 2 5846.1 12.94 174.47

2213.03 -55.22 37.57 102.26 98.55 3 6 18 1615.0 -31.69 28.48

4271.71 19.94 166.59 93.27 61.64 17 51 49 5871.7 15.99 159.49

C]RBIT DETERMINATION ACCURACY

3T 1516.4 SR 137.8 3S 882.8

CRT .9683 CRS -.9926 CST -.9793

LSA 1484.1 NSA 123.7 SSA 13.3

EL1 1323.4 EL2 22.6 ALF 5.90

DIFFERENTIAL CORRECTIONS

TOE 1.4318 TRA-I.2482 TC5 -.9571 8AU .5920

ROlE .1523 RRA -.0634 RC3 -.4649 FAU .06644

FDt[ 1.6872 FRA -.3098 FC3-1.3825 BSP 8355

BOlE 1,4397 BRA 1.2499 BE5 1.0640 FSP -648

MID-COURSE EXECUTION ACCURACY

SGT 2101.8 SGIR 817.7 SG3 2OI.7

RRT .7548 RRF .8922 RTF .0970

SG8 2190.7 RZ3 .2901 R15 .9100

_',1 2154.7 SG2 395.4 THA lZ.95

LAtJN(H DATE OCT 10 1970 FLIGHT TIM( 104.00 ARRIVAL DATE JAN 22 1971

H[LIO(ENTRIC CONIC

RL 149.39 LAL .00

RP 107.60 LAP 3.39

RC 1OR.053 GL t9.04

PLAM[TO¢ENTn|C CON|C

C$ 42.352 VlAL 6.506

LI_H AZNTH LNCH TIM(

90.00 23 26 19

90.OO 14 52 36

IOO.OO 1 0 ZO

100.OO 16 7 12

110.OO 2 23 45

110.OO 17 0 $6

DISTANCE 312.885

LOL 16.20 Vk 26.382 GAL -11.86 AZL 83.47 HCA 148.63 SMA

LOP 165.07 VP M,857 GAP 4.01 AZP 95.56 TAt. 255.72 TAP

GP -48.06 ZAL 143.57 ZAP 117.49 ETS 327.50 ZA[ 122.08 ETE

1_.46 ECC .22235 INC 6.5298 VI 29.827

_.55 RCA 106.15 APO 166.82 V2 35.218

219.64 ZAC 54.91 ETC 255.52 CLP-129.17

DLA 13.00 RAL _6.04 RAD 834M_.8 VEL 12.795 PTH 2,33 VHP 5.572 DPA -50.02 RAP 191.16 ECC 1.6970

L-I TIM( INJ LAT INJ _ INJ RT ARC INJ AZMTH INJ TIM( PO C5T TIM INJ 2 LAT INJ 2 LONG

2616.46 -26.24 83.03 106,02 92.21 24 15 15 2216.5 -27.63 74.41

4629.15 13.42 1R4.40 97.69 64.83 16 9 45 4029.1 9,92 189.47

2532.38 -29.74 L1_.05 105.94 93.Z0 1 42 32 1932.4 -28.98 53.33

4384.48 14.77 176.04 97.02 83.71 17 ZO 20 3788.5 11.12 171.15

1_71.35 -33.73 41.85 105.58 95.94 3 1 36 1871.3 -32.54 32.82

4222.26 18.31 185.48 95.07 60.62 18 10 58 3622.3 14.26 156.71

ORBIT DETERMINATION ACCURACY

ST 1458.2 SAR 156.6 SS 689.4

CRT .9759 CR8 -.9969 CST -.9813

LSA 1614.0 MSA lZ5.Z 3SA 11.8

ELI 1464.2 EL2 54.0 ALF 6.00

DIFFEIN[NTIAL _CTIONS

TD[ 1.JO68 TNA-1.2656 TC3 -.IHIO8 BAU .8158

RD( .1768 IRA -.0168 RC3 -.4475 FAU .04045

FOE 1.6240 FRA -.2332 FC3-1.2356 Blk 0 8792

BO( 1.6165 BAIA 1.2857 BC3 1.0672 FSP -811

MID-COURSE EXECUTION ACCURACY

SGT L_29.8 SGIt 605.2 S;3 188.8

RRT .7578 RRF .0919 RTF .8997

SGB 2309.8 R_ .3053 R13 .9113

SGJ 2275,2 SG2 399.2 THA 11.65

LAUNCH DATE OCT 10 1970 FLIGHT TIM( 106.00 ARRIVAL DATE JAN 24 1971

HELIOCENTRIC CONIC

RL 149.$9 LAL .00

RP 107.63 LAP 3.39

RC 104,339 GL 31.77

PLAM(TO(ENTRIC CONIC

C3 43.631 VHL 8.607

LNCH AZNTH LNCH TIM(

IH).O0 23 16 6

IH).O0 15 20 26

1OO.OO 0 49 41

IOG.GG 16 33 30

110.OO 2 16 27

110.OO 17 23 14

DISTANCE 316.946

LOt. 16.28 Vk 26.292 GAL -11.45 AZL 82.79 NCA 151.69 6NA 135.92 ECC .22094 |NC 7.2069 Vl 29.627

LOP 168.32 VP 38.599 GAP 4.34 AZP 96.38 TAL 232.49 TAP _4.35 RCA 105.89 kPO 165.98 V2 35.211

GP -45.48 ZAL 140.78 ZAP 116.17 ET$ 323.48 ZAE 119.37 ETE 218.66 ZAC 52.59 ETC 238.DD CLP-132.30

OLA 15.24 RAL 221.01 RM) 156t.7 V(L 12.848 PTH 2.34 VHP 5.878 DPA -52.03 RAP 169.08 ECC 1.7184

L-I T|M( ]NJ LAT |NJ LONG 1NJ RT ASC INJ AZNTH INJ T|M( PO CST T|R INJ 2 LAT 1NJ 2 LONG

21)02.90 -28.30 89.55 109.84 99.04 24 4 29 2302.9 -28.14 80.68

4557.93 11.32 192.25 100.20 63.87 18 36 28 3957.9 7.72 185.40

2613.77 -L_.69 58.09 109.88 90.03 1 33 15 2013.8 -29.57 59.31

4322.29 12.74 174.17 99.47 62.73 17 45 33 3722.3 8.99 167.40

2_42.30 -34.09 47.36 109.54 92.70 2 55 29 1742.3 -53.34 38.20

411M;.53 16.42 1610,27 97.38 59.59 18 32 40 3366.5 12.26 153.63

ORBIT DETERMINATION ACCURACY

ST 1614.5 SIR 174.6 SS 697.7

CRT .9822 CRS -.9944 C$T -.9832

LSA 1763.0 NSA 124,2 SSA 10.Z

EL1 1623.2 EL2 47.3 ALF 5,95

DIFFERENTIAL CORRECTIONS

TD( 1.8198 TRA-1.2TIS TC3-I.0044 BAU .8358

RDE .2OO1 RRA .OS4t RC3 -.4212 FAU .05401

FDE 1.5626 FRA -.1_3 FC3-1.0712 8SlP 7186

BOlE 1.821Hb BRA 1.2720 BC3 1.0862 FSP -583

HID-COURSE EXECUTION ACCURACY

SGT 2358.8 $GR 583.8 SG3 170.8

RRT .7102 RRF .8854 RTF .9024

SG6 2428.2 RZ3 .3195 R13 .9126

_1 2394.2 $82 404.8 THA 10.27

LAIJ_K:H DATE OCT 10 1970 FLIGHT TIM( 108.00 ARRIVAL DATE JAN 26 1971

HELIOCENTRIC CONIC

RL 149.59 LAL .00

RP 107.63 LAP 3.36

R( 1DR.(ME4 GL 34.61

PLANETOCENTRIC CONIC

C3 45.103 VHL 6.7(_J

LNCH AZNTH LNCH TIM(

90.00 22 59 52

90.00 15 34 32

1OO.OO 0 35 39

1DO.DO 17 5 22

110.OO 2 6 32

110.OO 17 SO

DISTANCE 324.982

LOt. 18.28 VL 28.221 GAL -11.23 AZL 81.96 PICA 155.07 SMA 135.37 ECC .21958 INC 8.0426 Vl 29.827

LOP 171.56 VP 38.539 GAP 4.65 AZP 97.30 TAL 231.23 TAP 26.50 RCA 105.64 APO 165.10 V2 35.202

GP -46.32 ZAL 137.60 ZAP 118.27 ETS 319.11 ZA( 116.43 ETE 217.71 ZAC 49.84 ETC 252.29 CLP-135.42

DLA 17.64 RAL 230.24 RAD 8564.7 V1EL 12.929 PTH 2.36 VHP 6.266 DPA -54.55 RAP 186.29 ECC 1,7538

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3011.59 -27.92 97.27 113.95 85,09 25 50 4 2411.6 -28.31 88.63

4473.44 8.75 187.36 103.52 62.96 17 9 5 3873.4 5.05 180.63

2715.43 -29.66 75.64 114.11 86.06 1 20 54 2115.4 -29.89 66.84

4244.62 10.29 169.75 10'2.70 61.76 18 16 7 3644.8 6.43 163.06

2430.00 -_4.18 54.21 |14.35 88.65 2 47 22 1630.0 -35.97 44.97

4103.03 14.20 156.89 100.40 58.57 18 59 1 5503.0 9.94 150.18

ORBIT DETERMINATION ACCURACY

ST 1793.8 SR 186.3 85 706.1

CRT .9457 CRS -,9657 CST -.9852

LSA 1932.6 NSA 126.2 SSA 8.6

ELI 1802.4 EL2 61.5 ALF 5.60

DIFFERENTIAL C_MR_CTIONS

T_ 2.0809 TRA-1.21L_6 TC3 -.9925 BAU .6517

RD( .2170 RRA .0990 RC3 -.3843 FAU .04727

FOE 1.53_ FRA -.0633 FC3 -.6935 B|k 0 7563

BOE 2.0918 BRA 1.2677 BC3 1.O643 FSP -510

MID-COURSE EXECUTION ACCURACY

SGT 2464.0 SGR 558.7 SG3 155.8

RRT .6654 RRF .NTO RTF .9057

SEe 2546.1 R23 .3312 R15 .9145

SG| 2512.5 8G2 412.3 THA 8.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5 1970

LAUNCH DATE OCT 10 1970 FLIGHT TIME 110.00 ARRIVAL DATE JAN 28 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .00

RP 107.19 LAP 3.36

Re 108.909 GL 39,31

PLANETOCENTRIC CO_lC

C3 49.319 _I_L 7.083

LNCH AZNTH LNCH TIlE

I0.00 El 37 5

IO.00 18 37 59

100.00 0 ll 13

100.00 17 43 24

110.00 I 33 $8

110.00 19 24 11

DIFFERENTIAL CORRECTIONS

TDE 2.4844 TRA-I.tII9 TC3 -.9402 BAU .6589

RID( .2220 RRA .1849 RC3 -.3298 FAU .03975

1.5051FRA -.0046 FC$ -.6978 BSP 7708

BiD( 2.4349 BRA 1.2414 9C3 .9964 FSP -430

DISTANCE 330.991

LOt. 19.28 VL 19.149 GAL -11.00 AZL 80.89 I'EA 158.28 SNA 134.81 ECC .21827 INC 9.1073 Vl Z9.827

LOP 174.81 VP 39.479 GAP 4.94 AZP 98.4? TAL 229.92 TAP 28.20 RCA 105.39 APO 164.24 V2 35.193

GP -51.73 ZAL 133.93 ZkP 117.72 ETS 314.26 ZAE 113.14 (TE 216.62 ZAC 46.54 ETC 251.28 CLP-138.67

DLA 20.85 RAL 232.83 RAD 85a8.8 VEL 13.064 PTN 2.38 VNP 6.776 DPA -56.95 RAP 182.39 (CC 1.8117

L-| TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO C3T TIN INJ 2 LAT INJ Z LONG

3153,32 -26.18 107.45 119.01 60.14 23 29 38 2533.3 -27.77 98.95

4318.74 5.46 181.42 109.03 62.17 17 50 48 3788.7 1.89 174.76

2848,20 -26.69 83.25 119.38 81.12 1 5 42 2248.2 -29.59 73.55

4151.09 7.22 164.46 107.07 60.91 18 54 35 5551.1 3.29 157.88

1540.51 -33.85 62.79 120.16 63.60 2 36 19 1940.5 -34.17 53.59

4029.35 11.55 152.64 104.46 57.60 19 31 20 3429.5 7.20 146.25

MID-COURSI[ EXECUTION ACCt, mACY ORBIT DETERMINATION ACCURACY

SGT 2809.0 8GR 522.9 $63 135.7 ST 2004.4 SR 189.0 SS 719.1

RRT .3844 RRF .8226 RTF .9093 CRT .9110 CRS -.9848 CST -.9972

SG8 2860.9 R23 .3413 R13 .9161 LSA 2133.7 RSA 131.0 SSA 8.9

SG1 2827.3 8G2 421.3 THA 6.86 EL1 2011.7 EL2 77.2 ALF 4.89

LAUt_N DATE OCT 10 1970 FLIGHT TINE 112.00 ARRIVAL DATE JAN 30 1971

HELIOCENTRIC CONIC DISTANCE 336.970

RL 149.39 LAL .00 LOL 18.29 VL 29.077 GAL -10.78 AZL 79.49 HCA 161.48 SNA 134.26 ECC .21700 INC10.5200 Vl 29.827

RP 107.71 LAP 3.32 LOP 178.05 VP 39.417 GAP 5.23 AZP 99.99 TAL 228.58 TAP 30.05 RCA 105.12 APO 163.39 V2 35.184

RC 111.189 GL 42.99 GP -55.79 ZAL 129.69 ZAP 118.42 ET9 308.73 ZAE 109.36 ETE 215.09 ZAC 42.55 ETC 249.75 CLP-142.31

PLAMETCCENTRIC CONIC

C3 55.175 VHL 7.429 DLA 24.52 RAL 235.99 RAD 8589.0 V(L 13.287 PTH 2.43 VHP 7.478 DPA -59.72 RAP 176.70 ECC 1.9080

LNCH AZNTH LNCN TIM( L-I TIME INJ LAT |NJ LONG INJ RT ABC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

90.00 22 1 20 5351.90 -25.83 121.18 124.81 73.92 22 57 12 2751.9 -25.61 113.07

90.00 17 39 8 4225.84 .87 173.42 114.52 61.70 18 48 34 3625.8 -2.92 166.79

100.00 23 43 20 3023.05 -28.15 97.76 125.38 74.99 24 33 43 2423.1 -27.98 69.43

100.00 18 39 49 4029.92 3.17 157.75 113.24 60.26 19 45 59 3429.9 -.81 151.23

110.00 1 35 52 2(183.30 -52.04 73.61 127.04 77.39 2 20 35 2083.5 -33.44 64.66

110.00 19 8 43 3942.44 8.34 147.94 110.06 56.73 20 12 25 3342.4 5.90 141.86

DIFFERENTIAL COlUlECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( 2.8597 112A-1.1930 TC5 -.8599 BAU .9844 SGT 2738.6 $_ 483.9 $65 117.2 ST 2226.5 SR 153.7 68 720.2

ROE .1759 RRA .2819 RC5 -.2883 FAU .03315 RRT .4293 RRF .7119 RTF .9179 CRT .8117 CRS -.8872 CST -.9899

FOE 1.4448 FRA .0413 FC$ -.5202 BSP 8330 SG6 2781.0 923 .3405 915 .9222 LSA 2341.4 NSA 132.3 SSA 5.6

BO( 2.8030 BRA 1.2181 8C3 .9007 FSP -396 SG1 2748.7 $62 435.8 THA 4.45 ELI 2230.0 ELI 89.6 ALF 3.21

LAUNCH DATE OCT 10 1970 FLIGHT TIN( 114.0D ARRIVAL DATE FEB 1 1971

HELIOCENTRIC CONIC

RL 149.59 LAL .00

RP 107.74 LAP 3.28

RC 113.412 GL 47.45

PLAN(TOCENTRIC CONIC

C3 83.394 VNL 8.097

LNCH AZNTN LbK_N TIME

90.00 20 21 0

90.00 19 48 19

100.00 22 48 54

100.00 20 3 6

110.00 1 8 31

110.00 20 3 54

DIFFERENTIAL CORRECTIONS

TOE 3.4792 TRA-1.0762 TC3 -.7199 BAU .6497

ROE .0_90 RRA .41_5 RC3 -.1842 FAU .02582

FOE 1.3979 FRA .0917 FC3 -.3418 BSP 8699

BO( 3.4794 BRA 1.1561 8C3 .7431 FSP -337

DISTANCE 342.917

LOt. 18.28 VL 28.004 GAL -10.51 AZL 77.50 HCA

LOF 181.29 VP 38.355 GAP 5.50 AZP 102.06 TAL

GP -90.64 ZAL 124.76 ZAP 114.24 ETS 302.03 ZAE

164.66 SMA 153.71 ECC .21574 INC12.4950 Vl 29.827

227.19 TAP 31.85 RCA 104.86 APO 162.56 V2 35.174

104.89 ETE 212.49 ZAC 37.71 [TC 247.27 CLP-144.87

OLA 28.28 RAL 239.63 RAD 6569.2 VEL 13.666 PTH 2.50 VNP 8.504 DPA -62.35 RAP 168.15 ECC 2.0762

L-I TIME INJ LAT INJ LONG [NJ RT A3C INJ AZNTN [NJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

3777.21 -13.17 147.94 127.99 64.70 21 23 57 3177.2 -16.47 140.62

3383.22 -10.00 154.12 128.42 63.37 20 53 2 3283.2 -13.50 147.19

3300.32 -19.99 116.02 131.16 67.30 23 43 54 2700.3 -22.89 108.43

3835.34 -3.42 147.07 122.88 60.29 21 7 1 3235.3 -7.33 140.49

2873.59 -28.35 87.35 134.73 70.04 I 56 27 2275.6 -30.80 79.01

3831.94 4.20 142.15 118.15 56.04 21 7 47 3Z32.8 -.29 135.94

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2650.4 $GR 452.5 SG3 98.2 ST 2479.0 SR 104.4 88 728.0

RRT .0799 RRF .4098 RTF .9293 CRT .0946 CRS -.2200 CST -.9919

$66 2893.0 923 .3335 913 .9300 LSA 2382.2 MSA 136.3 SSA 4.2

561 2860.9 $G2 451.0 THA .74 ELI 2479.0 EL2 103.9 ALF .23

LAUNCH DATE OCT 10 1970 FLIGHT TIME 116.00 ARRIVAL DATE FEB 3 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .00

RP 107.77 LAP 3.23

RC 113.739 GL 52.73

PLAN(TOCENTRIC CONIC

C3 84.829 VHL 9.210

LNCH AZNTH LNCH TIME

73.27 19 14 34

1OG.73 Z2 3£ 37

73.27 18 14 34

106.73 22 32 37

110.00 0 17 11

110.00 21 33 9

DISTANCE 346.819

LQ.. 16.28 VL 27.931 GAL -10.25 AZL 74.53 HCA 167.81 SMA 133.16 ECC .21453 1NC13.4663 Vl 29.827

LOP 184.52 VP 38.192 GAP 5.75 AZP 105,13 TAL 223.77 TAP 33.58 RCA 104.39 APO 161.72 V2 35.164

GP -643.34 ZAL 119.04 ZAP 111.11 ET6 292.65 ZAE 99.46 ETE 207.33 ZAC 31.79 ETC 242.83 CLP-153.82

OLA 32.53 RAL 144.38 RAD 6569.7 VEL 14.359 PTH 2.61VHP 10.120 DPA -64.11 RAP 153.55 ECC 2.3960

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4303.53 -11.10 185.12 139.48 59.22 19 26 18 3703.3 -13.11 179.22

3478.09 -11.09 124.67 136.47 59.22 23 30 35 2878.1 -13.09 117.98

4303.53 -11.10 185.92 134.48 59.22 19 26 18 3703.5 -13.11 179.22

5478.09 -11.09 124.87 136.47 59.22 23 30 33 2878.1 -13.09 117.98

3187.72 -Z0.14 105.05 141.77 61.78 1 9 59 2567.7 -23.73 98.76

31431.89 -2.33 133.23 130.97 35.99 22 34 8 3061.9 -6.79 126.98

ORBIT OETERNINATION ACCURACY

ST 2728.3 SR 293.6 S3 744.0

CRT -.9140 CR3 .8666 CST -.994§

LSA 2839.6 NSA 142.0 SSA 3.1

ELI 2741.3 EL2 118.5 ALF 174.37

DIFFERENTIAL C(_tR(CTION6

TOE 4.3749 TRA -.9384 TC3 -.5221 BAU .6004

ROE -.4171 RRA .8200 RC3 -.0677 FAU .01840

FOE 1.3119 FRA .1350 FC3 -.1878 $SP 9044

BIDE 4.3948 BRA 1.0589 BC3 .3294 FSP -277

MID-COUR_M[ EXECUTION ACCURACY

SGT 295S.1 SG,R 550.3 SG3 79.8

RRT -.5170 RRF -.2348 RTF .9469

SG8 3005.9 923 -.3125 913 -.9421

$91 2989.2 SG2 488.6 THA 174.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ,VOL 5 1970,

LAUNCM DATE O(T 10 1970 FLIGHT TIME 118.D0 ARRIVAL DATE FEB 5 1971

HELI(XENTRIC CONIC DISTANCE 354.951

RL 148.$8 LAL .DO LOt. 16.28 VL 27.858 GAL -9.97 AZL S9.56 MCA 170.91 SNA

RP 107.80 LAP 3.18 LOP 187.75 VP $6.228 GAP 5.68 AZP 110.21 TAL 224.29 TAP

RC 118.005 GL 56.09 GP -TZ.GS ZAL 112.52 ZAP 106.96 ETS 277.16 ZAE 92.53 ETE

PLAN[TOCENTRIC CDI41C

C$ 187.475 VHL 11.290 DLA $8.65 RAL 950.68 RAD 6570.4 VEL 15.774 PTN Z.80 VHP

LNCH AZNTH LNCH TIN( L-! TIN( INJ LAT

85.68 17 54 54 4525.31 -8.87

114.$1 ZS 4l $S $417.75 -6.85

85.99 17 54 54 4525.31 -6.87

114.$1 83 42 $3 34t?.75 -8.95

85.68 17 54 54 4525.31 -8.87

114.31 ES 48 SS $4Z7.75 -8.85

DIFFERENTIAL CGIRRECTION$

TD( S.S886 TRA -.3480 TCS -.2738 8AU .4444

ROE-I.SSS4 RItA .8597 RC3 -.0054 FAU .D1073

FDE 1.3938 FRA .llk_T FC3 -.0729 BSP 8298

SO( 5.8R24 MA .9275 BC3 .2788 FSP -219

LAUNCH DATE OCT 10 1970

141[LIOCENTRIC C(_IIC

Rk 149.39 LAL .00

RP 107.84 LAP 3.09

RC lr0.171 GL 81.89

PLAN[TOCENTRIC CONIC

C$ 241.755 t34L 15.708

LNCH AZMTH LNCH TIN(

IE.13 18 11 _7

117.17 O 31 3

IE.IS 16 11 _7

117.87 O 38 3

It. IS ll 11 £7

117.17 0 30 )

13Z.&l ECC .21322 1NC20.4444 Vl ZD.BZ?

35.20 RCA 104.34 APO 180.89 v2 35.153

195.36 ZAC Z4.47 ETC 233.77 CLP-198.OZ

12.953 DPA -83.55 RAP 138.99 ECC 3.0978

INJ LONG INJ RT ASC |NJ AZMTH |NJ TIM( PO CST TIM INJ 2 CAT INJ 2 LONG

201.89 148.44 54.$2 19 10 19 SDZS.S -18.57 195.65

119.31 148.43 54.31 24 59 dO 2827.7 -13.55 113.05

201.88 148.44 54.52 19 10 18 3925.3 -IS.57 185.85

118.31 148.43 54.31 24 39 40 2827.7 -15.55 113.05

_01.8J 148.44 54.$Z 18 10 19 3925.$ -IS.57 195.63

119.51 148.43 54.31 24 38 40 2827.7 -18.55 115.05

NID-COUM&I[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2911.0 Sr,AI 1078.8 SG$ 63.5 ST 2837.0 M 945.8 SS 792.3

RRT -.8??ORRF -.7488 RTF .8728 CRT -.9887 CR8 .8753 CST -.9974

3104.4 P,Z5 -.NDQ R13 -.9897 LSA 5089.9 NSA ISO.O SSA 2.0

84_1 3065.2 892 49_.2 THA 161.50 ELI 2987.4 EL2 134.4 ALF 161.72

FLIGHT TIN( lZO.OO ARRIVAL DATE FEB 7 1971

173.88 SI4A 131.08 ECC .21164 INCSO.SZ39

222.73 TAP 3G.60 RCA 104.12 APO 160.03

82.77 ETE 185.30 ZAC 15.51 ETC 217.35

DISTANCE 340.330

LOL 16.28 VL 27.784 GAL -9.85 AZL S8.M HCA

LOP 190.99 VP 38.165 GAP 8.16 AZP 120.18 TAL

GP -78.70 ZAL 105.34 ZAP 101.94 ETS _3.84 ZAE

DIFFERENTIAL CORgECTION8

T_E 5.7742 l_A ._ TC3 -.0422 BAU .1892

RDE-I.31D3 RRA .5817 RC$ -.0_J2 FAU .00104

FOE 1.5853 FRA .2818 FC3 -.0057 88P 9564

EN_E 8.5935 lIRA l.OIl_O BC3 .0513 FSP -176

Vl 28.827

VZ 55.141

CLP 154.19

DLA $8.90 RAL 259.34 RAD 6571.4 VEL 19.185 PTH 3.09 VHp 18.787 DPA -58.21 RAP 121.85 ECC 5.0608

L-| TIN( INJ LAT |NJ LONG INJ RT ARC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

4111.941 -4.83 211.97 163.34 51.35 19 29 34 4087.0 -9.79 204.05

3484.53 -4.82 lZ0.80 183.53 51.35 1 37 7 2884.5 -8.77 114.88

4401.91 -4.83 211.97 163.34 51.35 19 29 34 4087.0 -9.79 204.05

3484.33 -4.82 lZO.IO 183.33 51.35 1 37 7 2884.5 -9.77 114.88

44MMJ.H -4.83 211.97 183.34 51.35 19 29 34 4087.0 -8.78 Z08.05

3,484.33 -4.82 110.80 183.33 51.35 1 37 7 2884.5 -9.77 114.88

ORBIT DETERNINATION ACCUmACY

ST 2109.8 SR 2303.1 SS 944.5

CRT -.88§3 CRS .8948 CST-I.O000

LSA 3258.3 MSA 157.2 SSA 1.4

ELI 3118.9 EL2 147.5 ALF 132.48

MID-COURSE EXECUTION ACCURACT

SGT 2151.0 SGR 2319.8 SG3 51.5

RRT -.9464 RRF -.9401 RTF .9987

3145.4 R23 -.1900 fl13 -.9808

SG1 3121.0 $92 516.4 THA 132.72

LAUNCH DATE OCT lO 1970

H(L|OCENTRIC CONIC

RL 148.38 LAL .DO

RP 107.87 LAP S.O0

RC 122.531 GL 58.50

PLAN[TOCENTRIC CONIC

CS 750.t00 VHL 27.022

LNCN AZNTH LNCN TIN(

78.01 18 31 5

107.88 O 28 12

72.01 19 51 5

107.88 O 89 12

110.00 1 45

110.00 23 34 2

FLIGHT TIN( 122.00

DISTANCE 565.510

LOt. 16.28 VL 27.711 GAL -9.23 AZL 34.43 HCA

LOP 184.21 VP 36.1D1 GAP 9.19 AZP 145.49 TAL

GP -98.36 ZAL 96.40 ZAP 94.70 ETS _1.03 ZA[

ARRIVAL DATE FEB 9 1971

176.36 SNA 131.54 ECC .20887 1NC55.5476 V1 28.827

220.61 TAP $7.27 RCA 104.07 APO 158.02 V2 35.1S0

98.90 (T( 125.94 ZAC 13.79 2TC 248.47 CLP 108.81

DLA 35.14 RAL 270.58 RAO 937_.7 VEL n.180 PTH 3.44 VHP 33.413 DPA o45.01 RAP 110.76 ECC13.OI72

L-I TIN( INJ LAT INJ LONG INJ RT ASC XNJ AZNTH INJ TIN( [DO CST TIN INJ 2 LAT INJ 2 LONG

4826.18 -.39 208.91 180.01 59.69 21 8 11 4026.2 -4.78 187.61

5750.71 --$8 136.82 180.00 58.86 1 31 43 3150.7 -4.74 152.52

4629.18 -.$9 208.91 180.01 59.89 21 8 11 4026.2 -4.76 197.61

$750.71 -.38 138._ 180.00 39.88 I 31 48 3130.7 -4.74 182.52

$51i.70 -7.03 125.58 184.68 58.62 2 44 Z 2816.7 -12.17 118.17

3106.18 7.05 146.12 173.11 59.47 24 38 10 3308.2 2.58 138.87

DIFFERENTIAL CORRECTION8

T1D( .OILS TRA 1.85114 TC3 -.D289 BAU 1.6722

RD-IS.lS04 RRA-2.4870 RC3 -.18418 FAU-.02423

FDt[ 2.8500 FRA .14147 FC3 .0Z87 BSP 8887

BOE15.ISO7 BRA 5.1305 BC3 .1713 FSP -145

LAUNCH DATE O(T 10 1970

MID-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 520.9 _ L_.9 SG3 45.9 ST 149.9 5_ 2784.7 SS 1385.5

RRT -.1379 RRF -.9624 RTF .2533 CRT -.1806 CRS .8991C$T -.2215

SGB 3044.4 RZ3 -.1133 R13 -.9929 LSA 3119.0 ILqA 156.0 8SA 1.5

$GI _00.5 _ 518.4 THA 91.41 EL1 2794.9 EL2 147.5 ALF 90.56

FLIGHT TIN( 124.00

HELIOCENTRIC CONIC

RL 149.58 LAL .00 LOt. 18.28 VL 27.638 GAL

RP 107.81 LAP 2.91 LOP 187.44 VP 38.039 GAP

RC 184.788 GL -51.48 GP 57.37 ZAL 87.38 ZAP

PLANETOCENTRIC CON|C

CS1048.280 _L 32._48

DISTANCE 375.007

-9.70 AZL 159.23 H_A 183.13 SHA

7.46 AZP 21.80 TAL 220.84 TAP

99.48 ET6 174.74 ZA[ 63.94 (TE

ARRIVAL DATE FEB 11 1971

LNCN AZNTN LNCH TIN( L-I TIN( INJ LAT

17.$9 3 25 53 2452.38 -.54

182.61 16 14 $7 873.45 -.53

17.59 5 23 55 _J32.38 -.54

182.61 18 14 $7 873.45 -.53

17.$8 5 23 53 2452.38 -.54

188.81 1_ 14 37 873.45 -.53

DIFFERENTIAL CORRI[CTION8

TO( 4.8_ TRA .254Jl TC3 -.0744 BAU 2.7204

R0-12.481_ RRA 1.1HI48 RCS .1797 FAU-.D3945

FD(-2.3£04 FRA .3839 FCS .0329 98P 8534

BOEIS.SS?7 BRA 1.8845 BC3 .1845 FSP -145

131.02 ECC .21765 INC68.2305 Vl 29.827

44.07 RCA 102.48 APO 159.56 V2 35.118

248.44 ZAC 135.58 ETC 268.48 CLP 102.02

DLA -74.75 RAL 280.40 RAD 9373.0 V(L _4.186 PTH 3.51 VIAP 42._ DPA 76.76 RAP 180.$7 ECC18.2188

INJ LONG INJ RT ASC INJ AZNTH INJ TIN( P_ C$T TIM INJ Z LAT INJ 2 LONG

80.61 1_D.53 164.73 6 4 46 1852.4 7.18 79.21

285.24 I_0.59 164.75 19 25 51 73.5 7.19 283.54

80.61 190.53 164.75 6 4 46 1852.4 7.18 78.21

285.24 1_0.56 lf_I.75 16 25 51 73.5 7.19 283.54

80.61 180.53 164.75 6 4 46 1852.4 7.18 79.21

285.24 1_0.59 16d.75 16 25 51 73.5 7.18 283.54

NID-COUR_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1017._ Srd_ 2730.8 SG3 47.6 5T 881.4 _R 2226.0 58 1644.7

RRT -.8Z_K) RRf" .9685 RTF -.806D CRT -.5780 CRS -.9999 CST .9755

SGIB 2914.2 R23 -.09_4 R13 .9943 LSA 2800.6 MSA 178.7 55A 2.1

S_1 2663.3 SG2 542.7 THA ID7.63 ELI 2389.8 EL2 171.5 ALF 111.27
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LAU_C_ O_T( rJCT 10 lg70

_EL |O(ENTII IC CC_,I I C

NL. 149.39 LAL .00

RP 107.95 LAP 2.81

RC 1Z7.038 GL -61.61

PLAN[TC_ENTR IC C0041C

C3 Z78.884 VHL 18.694

LN_M AZNTN LI,K)4 TIM(

8,58 O 44 24

1"tI .az 1Z 9 5Z

8..58 o 44

171.4z 12 9 5_'

8.58 O 44 24

171.42 12 9 52

FLI&HT TIME 126,00 ARRIVAL _ATE FEB 13 IgYl

DISTANCE 379.757

LOL IG,28 VL 27.565 GAL -9.17 AZL 122.66 _A 185.21 SMA 130,50 (CC .21404 1MC32.6624 vl 29.827

LO4_ 200.66 vP 37.972 GAP 7.37 AZP 57.44 TAL 218.96 TAP 44.17 RCA 102.37 APO 158.43 V2 35.105

GP 73.86 ZAL 103.50 ZAP 102.09 (T6 134.11 ZA( 85.90 ETE 210.29 ZAC 153.88 ET¢ 241.60 CLP 138.69

DLA -82.45 RAL 214.69 RAD 6571.6 VEL 20.000 PTN 3.14 VHP Z2.185 DPA 68.14 RAP 236.66 ECC 5.5864

L-I TIM( [NJ LAT INJ LONG |NJ RT ASC INJ AZMTM INJ TIM( PO CST TIM INJ Z LAT INJ 2 LONG

2359.78 6.55 64.66 123.81 172.40 1 23 A4 1759.8 14.48 83.96

5943.$9 6.56 256.26 123.83 172.40 13 47 15 5243.6 14.48 257.59

2359.78 6.55 84.63 123.81 172.40 1 23 44 1759.8 14.48 83.98

58AS.59 6.56 258.28 123.63 172.40 13 47 15 5243.6 14.48 257.59

2356.76 6.55 84.63 123.81 172.40 1 23 44 1759.8 14.40 03.96

5846.59 6.58 258.28 123.83 172.40 13 47 15 5243.6 14.48 257.59

DIFFERENTIAL CORRECTIONS

TD(-$.6979 TRA -.3157 TC3 -.0147 BAU .2147

ROE-5.4461 91tA -.9128 RCS .0§57 FAU .00181

FDE-I.AIZ2 FRA -.1548 FC$ -.0050 BSP 103_2

BO( 8.5848 BAlk .9650 BC3 .0578 F3P -175

MID-COURSE EXECUTION ACCUI_ACY _RBIT DETERNINATION ACCURACY

SGT 1514.5 88_ 3039.3 SG3 54.9 ST 1293.1 SR 2OO2.1 SS 958.5

RRT .9420 RRF .9755 RTF .9921 CRT .9851CRS -.9931CST -.9984

3393.1 R23 -.1539 R13 .9877 LSA 2561.4 MSA 196.6 SSA 1.0

SG1 3381.9 SG2 459.2 THA 64.32 EL1 2376.0 EL2 187.5 ALF 57.31

LA_H DATE O(T 10 1970 FLIGHT TIM( 128.00

HELIOCENTRIC CONIC

RL 149.$9 LAL .00

RP 107,90 LAP 2.70

RC 1_9.278 ;L -58.26

PLAN[TOCENTRIC CO$41C

C3 114.51_ VHt. 10.701

LN(H AZMTM LN(N TIME

16.0d O 15 57

183.99 11 12 7

18.04 O 15 57

163.99 11 12 7

19.04 O 15 57

163.94 11 18 7

ARRIVAL DATE FEB 15 1971

DISTANCE 385.266

LOL 19.26 VL 27.493 GAL -8.81 AZL 109.58 HCA 168.07 St4A 129.99 ECC .21255 IN C19.5773 Vl 29.827

LOP 206.88 VP 37.908 GAP 7.49 AZP 70.00 TAL 217.28 TAP 45.$4 RCA 102.66 AP_ 157.62 V2 35.093

GP 71.04 ZAL 110.30 ZAP 108.93 ETS 84.34 ZA( 97.37 ETE 162.48 ZAC 161.32 ETC 222.17 CLP 178.62

DIFFER(NTIAL COR_CTION8

TDE-2.9'INNI TNA-1.SSO3 TC3 -.3280 BAU .5026

RDE .11£9 RmA -.4277 RC3 -.0178 FAU .01497

FOE -.8911 FRA -.2947 FC3 -.1132 BSP 11021

BO( 3.0007 9_k 1.4144 BC3 .3284 F3P -ZZ4

DLA -75.93 RAL 203.89 RAO 6570.2 VI[L 15.357 PTM 2.75 VHP 14.538 DPA 55.68 RAP 244.23 ECC 2.8846

L-I TIME INJ LAT INJ _ INJ RT AS_ INJ AZMTH INJ TIN( PC) CST TIN INJ 2 LAT INJ 2 LONG

2LPO3.18 18.07 78.35 1OO.74 165.34 0 52 40 1603.2 23.80 76.58

5707.ZS 18.07 259.23 109.75 165.34 IZ 47 15 5107.2 23.80 257.44

Z_06.16 16.07 78.35 109.74 165.34 0 52 40 1603.2 23.80 76.56

5707.ZS 16.07 259.23 109.75 185.34 12 47 15 5107.2 23.80 257.44

2203.16 16.07 78.33 I09.74 165.34 O 52 40 1603.2 23.80 76.56

5707.25 18.07 259.23 100.73 165.34 12 47 15 5107.2 23.80 257.44

ORBIT DETERMINATION ACCURACY

ST 1836.7 _ 288.9 SS 632.6

CRT .2921CRS -,1462 CST -.9888

LSA 1942.3 NSA 291,4 $5A 1.8

EL1 1838.7 EL2 276.0 ALF 2.69

NID-COURJM[ EXECUTION ACCURACY

3GT 3451.0 SC_ 944.5 8G3 68.4

RRT .8374 RRF .7141 RTF .9790

SG,B 3577.9 RZ3 -.2259 R13 ,9721

SGI 3542.4 SG2 502.9 THA 13.18

LAUNCH DATE OCT 10 1970

HELIOCENTRIC CONIC

RL 149.59 LAL .O0

RP 108.05 LAP t.58

RC 131.513 &L -51.65

PLAN(TOCENTRIC CONIC

C3 8.4.384 VHL 6.02t

LN(H A2NTH LN(H TIME

23.60 0 58 1

156.40 11 22 45

26.60 O 58 1

156.40 11 22 45

2S.60 O 58 1

156.40 11 27 45

FLIGHT TIM( 130.00 kRRIVAL DATE FEB 17 1971

DISTANCE 391.000

LOt. 16.28 VL 27.421 GAL -6.48 AZL 103.47 HCA 191.12 SNA 129.49 ECC .21168 INC13.4688 Vl 29.827

LOP 207,10 VP 37.844 GAP 7.67 kIP 76.78 TAL 215.65 TAP 46.77 RCA 102.08 APO 156.90 V2 35,080

GP 6S.67 ZAL 116.22 2AP 115.65 ETS 69.48 ZAE 104.95 ETE 150.31 ZAC 159.O7 ETC Z33.78 CLP-167.45

OLA -69,37 RAL 210.49 RAD 6569,2 VEL 13,6_7 PTH 2.49 VHP 11.136 DPA 45.67 RAP Z45.41ECC 2.0591

L-I TIN( INJ LAT INJ LONG |NJ RT A$C INJ AZMTN INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

2057.06 23.62 69.88 111.00 157.38 1 32 18 1457.1 30.96 66.52

5595.88 23.63 258.30 111.02 157.38 12 58 I 4995.7 30.97 255.14

2057.06 23.62 69.68 111.00 157.30 1 32 18 1457.1 30.96 66.52

5595.68 23.63 256._0 111.02 157.38 12 56 1 4995.7 30.97 255.14

2057.06 23.82 89.68 111.00 157.38 1 32 18 1457.1 30.96 66.52

5595.88 23.63 258.30 111.02 157.38 12 56 1 4995.7 30.97 259.14

DIFFERENTIAL CORRECTIONS

T0(-2._940 TRA-1.4776 TC3 -.8272 BAU .7155

RDI[ .5549 RRA -.1140 RC3 .0856 FAU .02_19

FOE -.9540 FRA -.29'_6 FC3 -.3120 8SP 11429

BOE _.$60_ BRA 1.4822 BC3 .6316 FSP -280

LAUNCH DATE OCT 10 1970

HELIOCENTRIC CONIC

RL 149.$9 LAL .00

RP 108.07 LAP 2.45

R( 166.740 GL -45.45

PLAN(TOCENTRIC CONIC

C3 43.484 VIAL 6.594

LI_M AZNTH LN(H TIME

3O.GS 1 40 14

149.$7 11 53 12

S0.66 1 40 14

149.$7 11 $3 12

$0.63 1 40 14

149.$7 11 33 12

DIFFERENTIAL CCIIRECTIONS

TDE-1.9077 TRA-1.481_6 TC3-1.3876 8AU .8149

ROE .S$16 RItA -.0661 RC_ .1985 FAU .02952

FOE -.8219 FRA -.26_0 FC3 -.5877 B_k 0 11796

BDE 1.9806 BRA 1.46Z9 8C3 1.4017 FSP -338

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3663.0 $GR 478.9 SG3 85.3 ST 1869.1 SIR 402.4 SS 611.6

RRT -.0794 RRF -._4_69 RTF .9314 CRT -.7808 CRS .8973 CST -.9764

SGO 3694.1 R23 .2910 R13 -.9518 LSA 1988.8 NSA 272.4 SSA 2.7

SG1 3683.2 862 477.4 THA 179.40 EL1 1895.8 ELZ 247.9 ALF 170.29

FLIGHT TIM( 13Z.OO ARRIVAL DATE FEB 19 1971

DISTANCE 398.772

LOL 18.28 VL 27.350 GAL -8.15 AZL 99.99 HCA 194.25 SMA 129.00 ECC .21112 IN C 9.9922 Vl 29.827

LOP 210.32 vP 37.780 GAP 7.87 AZP 80.31 TAL 214.03 TAP 48.28 RCA 101.77 APO 156.23 V2 35.067

GP 58.49 ZAL 120.84 ZAP 121.82 ETS 83.94 ZAE 110.50 ETE 148.05 ZAC 154.26 ETC 243.$2 CLP-162.73

OLA -63.35 RAL 217.09 RAD 8568.6 V(L 12.839 PTH 2.34 VHP 9.368 DPA 37.69 RAP 245.00 ECC 1.7156

L-I TIN( INJ LAT INJ L_ INJ RT A$C INJ AZMTH INJ TIN( PO CST TIM INJ Z LAT INJ Z LO_iG

1938._ 28.23 60.05 111.46 149.40 2 12 31 1336.7 $5.02 55.51

55_t.23 28.23 258.44 111.47 149.40 13 5 14 4922.2 35.08 251.89

19_4.64 28.23 60.03 111.46 149.40 2 12 31 13S6.7 $5.02 55.51

59_E._3 28.23 238.44 111.47 149.40 13 5 14 4922.2 35.06 251.89

1938.66 28.23 60.05 111.46 149.40 2 12 31 1336.7 $5.02 55.51

5522.63 28.23 256.44 111.47 149.40 13 5 14 4922.2 33.03 251.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3758.3 8GIt 533.6 SG3 102.5 ST 1883.6 SR 462.Z 35 592.9

RflT -.3437 RRF -.7939 RTF .9303 CRT -.8731CRS .9660 CST -.9994

S_ 3798.0 RZ3 .$348 R13 -.9334 LSA 1993,5 MSA 253.2 SSA 3.7

SG1 3769.7 SGZ 446.5 THA 175.52 EL1 1907.4 EL2 220.1 ALF 167.61

2098



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970,

LAUNCH DATE OCT 10 1970 FLIGHT TIM( 134.00 ARRIVAL DATE FEB 21 197!

MELI(XENTIIC CONIC DISTANCE 401.58l

tL 149.39 LAL .DO LOt. 11.28 VL 17o271 GAL -7.81 AZL i7.75 14CA 197.40 SMA 128.52 (CC .Z1074 IN(: 7.7511 Vl Zi.8Z7

IP 108.11 LAP 1.31 LOP 115.53 VP 37.717 GAP 8.07 AZP 12.•0 TAL ZlZ.41 TAP 41.ll RCA 101.43 APO 155.40 V2 35,054

N¢ 185.R57 GL -39.4S GP S0.18 ZAL 124.11 ZAP 127.E1 (TI 10.94 ZAI[ 114.$9 (T( 148.85 ZAC 149.17 ETC 24R.IZ (bP-lS1.05

PLAN[TOCENTRIC COMIC

C$ 32.007 V14L 3.737 DLA -58.02 RAL _E._ RAD IS_J.3 V[L lZ.421 PTH 2.24 VHP 8.349 DPA 30.75 RAP 248.Z7 ECC 1.5416

LN_H AZNTN LNCH TIM( L-I TIN( INJ LAT INJ _ INJ RT A$C INJ AZMTH IHJ TIN( PO CST TIM INJ Z LAT INJ 2 LON;

38.Re E 18 17 1137.7l _0.49 50.SS 111.08 142.08 Z 48 54 1237.8 36.64 44.85

143.02 11 39 341 34•0.4£ $0.$0 254.•4 111.10 142.07 1) 10 38 4880.4 36.67 248.14

3R.98 • 18 17 1837.71 30.41 50.55 111.08 142.08 Z 48 54 1237.8 36.66 44.85

143.08 11 31 341 3480.42 30.30 254.J4 111.10 14_.07 13 10 58 4••0.4 36.67 246.94

33.98 • 18 17 1837.?• 30.49 SO.S5 111.0• 142.O• Z 48 54 1237.• 3•.66 44.05

143.08 11 $t) 34 $480.42 N.SO 234.•4 111.10 142.07 13 10 58 4•80.4 3•.67 246.94

DIFFERENTIAL CCIlUt[CTIONQ NID-C,_JiRI( EXECUTION ACCURACT ORBIT DETERNIHATION ACCURACY

TD(-I.•I03 TRA-1.4017 TC3-|.9473 BAU .14Sl 14_T $lll.•lGll $$4.2 $63 118.2 ST 1794.5 WR 450.4 SS 549.6

ROE .4590 RmA 0.0118 RC3 .2810 FAU .03_J7 RRT -.ISSO RRF -.8813 RTF .•114 CRT -.8902 CR• .9813 CST -.9611

FDE -.7301 FllA -.E3041FC3 -.1111BIP 117•7 _ 513•.• 1_3 .3til7 RI3 -.9153 LSA 1915.1NSA 240.4 SSA 5.1

BO( I.ITEt _A 1.4018 8_3 1._74 F•P -370 _1 3834.0 8_T 418.• THA 174.50 ELI 1839.3 EL• •DR.• ALF 167.25

LAUNCH DATE OCT 10 1870 FLIGHT TIN( 138.00 ARRIVAL DATE FEB 23 1971

14[LI(X:ENTR1C r..CNIC DI•TAIK:( 40•.3•3

RL 149.39 LAL .00 I.(1 1•.2• VL 27.209 GAL -7.49 AZL 9•.1• i._A 2{)0.57 SNA lZ8.04 [CC .Z1053

NP lOe.l§ LAP 2.17 LOP 218.74 VP 37.134 GAP •.27 AZP 84.21 TAL 210.78 TAp 31.33 RCA 101.08

NC 138.1_J GL -34.18 64P 44.77 ZAL 128.14 ZAP 132.94 [T8 5•.•7 Z_J[ 117.85 [T_ 150.24 ZAC 144.55

PLAN[TO(ENTRIC C(_41C

C3 2•.780 V_L 3.173 DLA -$3.38 RAL _7.4S RAD 85_.1V[L 12.172 PTH Z.l• VHP 7.733 DPA 24.84

LNCH AZNTH LN_.H TIN( L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN( PC) CST TIM

4•.•5 2 55 • 1753.4• 31.23 41.74 110.•3 135.7• 3 L_ 21 1153.3

137.35 11 42 37 $481.$4 31.23 233.44 110.H 133.76 13 13 58 4881.3

4•.65 t 35 • 1753.48 31.23 41.74 110.65 135.76 3 22 21 1153.5

137.35 11 42 37 $461.54 31.25 253.44 110.64 135.76 13 13 56 4861.5

4•.iS 2 33 • 1753.40 31.23 41.74 110.83 135.78 3 •Z 21 1153.5

137.35 11 42 57 $441.54 31.23 233.44 110,14 135.76 13 13 56 4081.5

DIFFERENTIAL CCIIIECTIONI MID-COURSE [I{I[CUTION ACCURACY

T_E-1.3917 TRA-1.$478 TC5-£.5117 BALI .9095 $GT 3t25.7 SGR 554,5 _3 129.6

ROE .3R54 RRA -.DO_ RC3 .$44J FAU .05744 RRT -.7110 RRF -.9192 RTF .9010

FD( -.6742 FRA -.1937 FC5-1.2104 BSP 12287 S_B 31HI5.0 R_ .3744 RI3 -.9048

1.4441 BmA 1.3471 BC3 2.5403 F•P -420 S_1 3•45.8 SGZ 389.4 THA 174.19

INC 6.1840 Vl Z9.827

APO 135.00 V• 35.041

[TC 252.38 CLP-168.61

RAP Z48.95 ECC 1.4407

[NJ 2 LAT INJ • LOnG

36.78 35.19

38.7R 246.89

36.78 35.19

38.79 846.8R

36.76 35.19

3•.79 •46.89

ORBIT DETERNINATION ACCURACY

ST 1715.5 Sl_ 4213.9 S• 304.5

CRT -.8948 CR8 .9880 C$T -.9526

LSA 1823.9 MSA 230.6 $SA 6.7

ELI 1738.0 EL• 188.0 kLF I87.30

LAUNCH DATE OCT 10 1970 FLIGHT TIRE 138.00 ARRIVAL DATE FEB Z5 1971

HELIOCENTRIC CONIC DISTANCE 414.159

RL 149.39 LAL .00 LOL 10.88 VL 27.139 GAL -7.15 AZL 95.02 HCA 203.74 •HA 127.58 ECC .21046 INC 5.0206 Vl ZR.OZ7

RP 108.19 LAP 2.08 LOP 819.64 VP 37.§9_ GAP 8.47 AZP 83.40 TAL ZOI.I3 TAP 32.89 RCA 100.73 APO 134.43 V• 35.028

RC 140.384 GL -tG.SR GP 40.18 ZAL 1_7.10 ZAP 138.1_ ET5 57.27 ZA( 120.24 (T( 132.18 ZAC 140.54 (TC 254.72 CLP-160.75

PLANETOCENTRIC CONIC

C3 ••.167 VHL 4.78• DLA -48.38 RAL 231.74 RAD •5•7.9 V[L 12.010 PTH _.14 VHP 7.348 DPA 1R.80 RAP 247.86 ECC 1.3763

LN_H AZNTN LN_H TIN( L-| TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ Z LAT INJ • LONG

47.71 3 85 58 1878.50 31.10 33.73 110.53 130.4R 3 33 33 1078.3 36.07 26.•_

l$t.t9 11 44 21 3438.81 51.11 253.90 110.56 130.48 13 15 _0 4838.8 36.09 245.69

47.71 3 •5 58 1878.50 31.10 33.73 110.55 130.49 3 53 55 1070.3 36.07 Z6.68

132.89 11 44 21 5458.81 31.11 253.90 110.56 130.48 13 15 20 4858.8 36.09 243.89

47.71 3 •5 58 1878.50 31.10 33.73 110.55 130.49 3 53 55 1078.5 36.07 26.6•

132.89 11 44 21 5450.81 31.11 ZS3.00 110.58 130.48 13 15 20 4838.8 36.OR •45.89

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERHINAT1ON ACCURACY

TOE-1.2181 TRA-I._807 TC3-3.0_17 BAU ._484 SGT 4029.3 _ 545._ •83 140.3 ST 1817.G _R 401.1 35 432.4

RD( .3348 RRA -.0103 RC3 .3837 FAU .03975 RRT -.7385 RRF -.9146 RTF .8831 CRT -.8927 CR8 .9920 CST -.9413

FDE -.390_ FRA -.13_0 FC3-1.3048 O_P 12872 5_ 40(4.1 R23 .3714 R13 -.89_S LSA 1712.3 _SA 223.8 SSA 6.7

BD( 1.2574 BRA 1.2808 BC$ 3.0859 FSP -458 581 4049.3 $GE 3(4.9 THA 174.26 EL1 1637.2 EL2 176.5 ALF 167.]7

LAUNCH DATE OCT 10 1970 FLIG.HT TIN( 140.00 ARRIVAL DATE FEB 27 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .DO

RP 108.•3 LAP 1.••

RC 142.332 r,,L -•5.45

PLAN(T_ENTRIC CONIC

C3 L_O.179 VHL 4.492

LNCH AZHTH LNCH TIN(

38.26 3 57 37

127.74 11 44 24

58.•6 3 57 37

187.74 11 44 _4

52.26 3 57 37

187.74 11 44 _4

DISTANCE 419.949

LOL 16.28 VL 27.071 GAL -_.81 AzL _1.12 HCA 206.93 5HA 127.12 ECC .Z1052 INC 4.1183 Vl 29.827

LOP 223.14 VP 37.330 GAP 8.87 AZP 86.33 TAL 207.49 TAP 34.42 RCA 100.36 APO 133.88 V• 33.014

GP 38.30 ZAL 1_7.18 ZAP 138.72 IT• 55.95 ZA[ 122.04 ETE 134.12 ZAC 137.09 ETC 236.4• CLP-161.18

DLA -43.68 RAL 233.72 RAD 65•7.8 V[L 11.898 PTH 2.11 VHP 7.107 DPA 15.48 RAP 249.02 ECC 1.3321

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIH INJ Z LAT INJ _ LONG

1608._ 30.47 Z•.44 110.91 128.12 4 24 Z• 1009.0 34.95 18.97

54•7.93 30.48 253.31 110.82 128.12 13 13 32 4867.9 34.96 Z45.84

1908._ 30.47 28.44 110.81 128.12 4 24 26 1009.0 34.95 18.97

34•7.93 30.48 253.51 110.92 128.12 13 13 32 4867.9 34.96 _45.84

1_08._6 50.47 26.44 110.91 128.12 4 24 Z• 1009.0 34.95 18.97

34•7.93 30.46 253.31 110.92 126.12 13 15 32 4867.9 34.96 245.84

NIOoCOURS4[ [XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

S8;T 4120.0 8GR 527.9 583 147.7 ST 1503.6 SR 378.4 S• 396.1

RRT -.7460 RRF -.90•3 RTF .8864 CRT -.8870 CRS .9950 (ST -.9255

58_ 4133.• RZ3 .3607 R13 -.8693 LSA 138T.2 NSA 218.4 SSA 11.1

5G1 4138.9 3G2 349.9 THA 174.50 EL1 1543.0 ELZ 170.5 ALF 167.27

DIFFERENTIAL CORRECTIONS

TI)E-1.O379 TRA-1.RI_4 TC3-3.37_3 BAU .97OO

RD( -•N3 RRA -.0183 RC3 .4088 FAU .04093

FD( -.5033 FRA -.0773 FC3-1.7388 B•P 12933

810t[ 1.0987 BRA 1.Z028 BC3 3.3935 FSP -480
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4 VOL 5 1970,

LAUN(M 0ATE rXT I0 19T0 FL[GMT TIM( 142.00 ARRIVAL OATE MAR I 19TI

MEL IO(ENTRIC CONIC

RL 149.59 LAL .DO

RP 108.27 LAP 1.70

RC 144.730 GL -21.85

PLANE T(XENTRIC CONIC

C3 18.227 Y_L 4.289

LNCM AZMTH LNCH TIM(

59.42 4 28 54

1Z3.58 11 43 26

58.42 4 28 54

123.59 I1 45 28

58.42 4 28 54

123,58 11 43 28

DIFFERENTIAL COIRRECTION$

TO( -.9189 TRA-l.lO79 TC3-4.0368 BAU .9689

ROE .2867 RRA -.0251RCS .4157 FAU .04{_i9

FDE -.4125 FRA -.004_ FC3-1.9471BSP 13011

ODE .9549 BRA 1.1082 BCS 4.0582 FSP -480

DISTANCE 425.734

LOt. 16.29 VL 27.003 GAL -6.46 AZL 93.40 HCA 210.11 SMA 126.60 ECC .2107Z INC 3.3951 Vl zg.8z?

LOP 226.34 VP 37.468 GAP 8.87 AZP 87.08 TAL 205.82 TAP 55.93 RCA g9.98 APO 153.37 V2 35.001

GP 32.99 ZAL 128.55 ZAP 142,81 ETS 54.65 ZAE 123.42 ETE 155,98 ZAC 134.16 ETC 257.76 CLP-161.TB

DLA -42.82 RAL 239.51 FAD 8587.7 VEL 11.818 PTM 2.09 VHP E.958 DPA 11.76 RAP 230.35 ECC 1.3000

L-I TIM( INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ Z L_G

1542.81 29.58 19.69 111.73 122.50 4 54 36 942.6 33.6A 12.00

5486.39 29.59 254.29 111.74 122.49 13 14 32 4888.4 33,85 246.60

1542.61 29.58 19.69 111.73 122.30 4 34 38 942.6 33.64 12.00

5486.39 29.59 254.29 111.74 122.49 13 14 32 4886.4 33.65 246.60

1542.61 29.58 19.69 111.73 122.50 4 54 36 942.6 33.64 12.00

5486.39 29.59 254.29 111.74 122.49 13 14 52 4886.4 33.65 246.60

MID-COURSI[ EXECUTION ACCURACY ORB IT DETERMINATION ACC_ACY

SGT 4183.9 6GR 304_.2 SG3 131.4 ST 1376.5 SR 358.4 SS 33A.Z

I_T -.7416 RRF -.8861RTF .8779 CRT -.8701CRS .9972 CST -.gO00

SG8 4214.4 RZ3 .3469 R13 -.8803 LSA 1445.3 MSA 213.9 SSA 14.1

SG1 4200.8 682 336.2 THA 174.84 EL1 1412.5 ELZ 167.1 ALF 166.94

LAUN(M OATE C_T 10 1970 FLIGHT TIME 144.00 ARRIVAL DATE NAR 3 1971

I'_LIOCENTRIC C(_IC

RL 149.39 LAL .DO

RP 108.31 LAP 1.54

RC 148.81t) GL -18.63

PLANE TOCENTRIC CONIC

C3 16.736 VHL 4.093

LNCM AZMTH LNCH TIME

60.31 3 O 26

119.69 11 41 22

60.31 5 0 26

119.69 11 41 22

60.31 5 0 26

119.81 11 41

DIFFERENTIAL CORRI[CTIONS

TDE -.8305 TRA-1.G4S5 TCS-4.5647 BAU 1.0273

RDE .2547 RRA -.0241 RE8 .4897 FAU .04205

FDE -.$806 FRA .0300 FC8-2.1728 66P 14027

DOE .6687 8RA 1.0458 8C8 4.3838 FSP -342

DISTANCE 431.506

LOt. 16.28 VL 26.935 GAL -6.10 AZL 92.60 NCA 213.29 SMA 126.24 ECC .21107 1NC 2.7988 Vl 29.827

LOP 229.34 VP 87.407 GAP 9.06 AZP 67.66 TAL 204.13 TAP 57.44 RCA 99.59 APO 152.88 VZ 34.988

GP 30.18 ZAL 125.83 ZAP 145.52 ETS 53.96 ZAE 124.48 ETE 137.70 ZAC 131.66 ETC 238.86 CLP-162.47

DLA -40.11 RAL 248.21 RAD 6367.7 VEL 11.733 PTH

L-I TIME INJ LAT

1476.73 28.56

5513.26 28.57

1476.73 28.56

5913.26 28.57

1476.73 28.56

5513.26 28.37

2.07 VHP 6.874 DPA 8,35 RAP 251.84 ECC 1.2758

INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

18.28 112.93 119.46 3 23 3 876.7 32.24 5.46

233.91 112.93 119.44 13 13 15 4913.3 32.25 248.09

18.28 112.95 119.46 3 23 3 876.7 32.24 5.46

233.91 112.93 119.44 13 13 15 4913.3 32.25 248.09

18.26 112.93 119.46 5 25 3 876.7 32.24 5.46

235.91 112.95 119.44 13 13 13 4913.3 32.23 248.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4338.4 68_ 308.5 683 159.8 ST 1301.3 SIR 356.9 SS 301.5

RRT -.7362 RRI r -.8743 RTF .8846 CRT -.8783 CRS .9972 CST -.8826

SG8 4886.0 R23 .8082 R13 -.8867 LSA 1366.4 MSA 210.5 SSA 17.2

SGI 4373.4 882 331.5 THA 174.93 EL1 1339.2 EL2 165.7 ALF 166.2A

LAUNCH DATE OCT 10 1970

HELIOCENTRIC CONIC

RL 149.39 LAL .DO

RP 108.35 LAP 1.36

RC 149.057 GL -15.T3

PLANE TOCENTRIC CONIC

C3 15.810 VHk 3.951

LNCH AZMTH LNCH TIM(

64.04 5 32 58

115.96 11 88 2

64.04 3 32 58

115.96 11 38 2

(;4.04 5 82 58

115.96 11 88 2

FLIGNT TIME 148.00 ARRIVAL DATE MAR 5 1971

DISTANCE 437.273

L(_L 16.28 VL 28.889 GAL -5.74 AZL 92.30 NCA 218.48 SMA 123.81 ECC

LOP 232.73 VP 37.347 GAP 9.20 AZP 60.13 TAL 202.48 TAP 50.93 RCA

GP 27.77 ZAL 123,83 ZAP 147.90 ETS 53.24 ZAE 123,29 ETE 139.23 ZAC

.21154 INC 2.2960 VI 29.827

99.20 APO 152.42 V2 34.975

129.32 ETC 259.62 CLP-163.Zl

DLA -37.87 RAL 246.87 RAD 8387.6 VEL 11.704 PTH 2.06 VHP 6.833 DPA 5.75 RAP 253.47 ECC 1.2569

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1409.19 27.48 8.5)5) 114.33 116.88 5 36 27 809.2 30.83 359.10

5548.54 27.48 256.19 114.54 116.85 13 10 30 4948.5 30.84 250.29

1409.19 27.46 6.99 114.33 118.86 5 36 27 809.2 30.83 359.10

5546.54 27.48 258.19 114.34 118.83 13 I0 30 4948.3 30.84 250.29

1409.19 27.46 6.99 114.33 116.88 3 38 27 809.2 30.83 359.10

5548.54 27.48 256.19 114.34 116.85 18 10 80 4948.3 30.84 250.29

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.70_4 TRA -.9261 TCS-4.9517 BAU 1.0378 $GT 4386.1 SGAq 487.8 SG3 138.8 ST 1149.9 SR 343.4 SS 238.4

ROE .2888 MRA -.0833 RC8 .4808 FAU .04072 RRT -.7361 I_F -.8437 RTF .8749 CRT -.8671 CRS .9908 CST -.6224

FOE -.2730 FRA .1071 FC3-2.2580 BSP 13823 SG8 4413.1 R23 .2896 R13 -.8767 LSA 1205.7 MSA 207.3 SSA 21.7

SO( .7449 BAqA .9289 BCS 4.9704 FSP -314 SGl 4400.9 6GZ 328.8 THA 173.30 EL1 1188.6 ELZ 165.3 ALF 165.19

FLIGHT TIME 148.00 ARRIVAL DATE MAR 7 1971LAUNCH DATE OCT 10 1970

DISTANCE 44_.027

LOL 16.28 VL 26.803 6AL -3.36 AZL 91.86 NCA 219.66 SMA 123.39 ECC .21217 I NC 1.8639 Vl 29.827

LOP 233.92 VP 37.288 GAP 9.48 AZP 88.36 TAL 200.73 TAP 60.41 RCA 98.79 APO 152.00 V2 34.962

GP 23.69 ZAL 121.33 ZAP 130.02 (T6 32.71 ZAE 123.93 ETE 160.64 ZAC 127.68 ETC 260.68 CLP-163.98

DLA -35.44 RAL 250.52 RAID 6567.6 VI[L 11.666 PTH 2.05 VHP 6.826 DPA 3.30 RAP 235.22

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAT

1837.32 26.33 .39 116.44 114.62 6 29 33 737.3 29.42

5593.70 26.34 261.21 116.43 114.61 13 6 3 4993.7 29.43

1337.32 26.33 .59 116.44 114.62 6 29 33 737.3 29.42

3393.70 26.34 261.21 116.45 114.61 13 6 3 4993.7 29.43

1557.32 26.33 .59 116.44 114.62 6 29 33 737.3 29.42

3593.70 26.34 261.21 118.45 114.61 13 6 3 4993.7 29.43

HELIOCENTRIC CONIC

RL 149.39 LAL .00

RP 108.$9 LAP 1.19

RC 131.203 GL -13.00

PLAN[TOC(NTRIC CONIC

CS 14.700 VIAL 3.835

LNCH AZNTH LNCH TIME

67.75 6 7 19

112.23 11 32 49

97.75 6 7 16

112.25 11 82 49

67.75 6 7 19

112.23 11 52 49

DIFFERENTIAL COI|RECTION6

TOE -.801_ TRA -.6100 TC3-5.$393 BAU 1.0573

RDE -2£67 RRA -.0418 RC3 .4318 FAU .03986

FDE -.2082 FRA .1943 FC3-2.3476 B_P 14110

BOE .6304 BRA .8210 BCS 5.$769 FSP -318

MID-COURSE EXECUTION ACCURACY

SGT 4470.6 SGR 479.9 $83 160.0

RRT -.7247 RRF -.8155 RTF .8734

4496.6 R23 ,231H) R13 -.9749

$61 4464.3 $62 329.7 THA 173.33

ECC 1.2421

INJ 2 LONG

332.66

253.28

352.66

233.28

352.66

253.28

ORBIT DETERMINATION ACCURACY

8T 1023,7 SR 339,7 56 193.7

CRT -.6609 CRS .9680 CST -.7410

LSA 1076.3 NSA 204.5 SSA 27.0

EL1 1065.7 EL2 166.0 ALE 163.65

2100



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL .% 1970

LAUttCN DATE OCT 10 11170 FLIGHT TIM( 150.00 ARRIVAL DATE MAR 9 1971

H[LIOCE#TRIC CONIC DISTANCE 448.770

RL 149.39 LAb .OO LOL 19.l$ VL |l.?$8 GkL -4.97 AZL 91.49 NCA 222.84 SNA

RP 1011.43 LAP 1.01 LOP E59.11 VP 37.230 GAP 9.i9 AZP 18.91 TAL 199.04 TAP

RC 158.$43 GL -10.14 GP _$.98 ZAL 119.11 ZAP 151.91 ITS SZ.34 ZAE 128.44 ETE

PLAN[TOCENTR|C CON|C

¢3 15.994 Vt4L 3.741 DLA -53.39 RAL 254.19 RAD 9597.6 V(L 11.935 PTH 2.04 VHP

LNCH AZNTH LNCH TIM( L-I TIN( INJ LAT

71.59 6 44 49 1118.9l t5.19

108.41 11 24 _ $891.07 2§.19

71.59 I 44 4l 115ti.91 t§.19

109.41 11 24 _MB 599l.O7 25.18

110.00 10 37 L_, 5784.91 20.t_

110.00 12 31 8 S441.L_ H.DO

DIFFERENTIAL CORRI[CTIONS

TDE -.5178 TRA -.7C_4 TC3-5.7380 BAU 1.0765

RC( .22OO RRA -.8487 RC5 .4315 FAU .O_3

FD( -.1484 FRA .211NI FC3-8.4025 BSP 14397

ROE .5923 BRA .TD81 BE5 5.7542 FSP -519

124.98 ECC ,21Z95 INC 1.4865 Vl Z9.827

61.88 RCA 98.37 APO 151.80 VZ 34.94R

161.87 ZAC 125.08 ETC Z61.4R CLP-184.76

6.1144 DPA 1.15 RAP Z$7.07 ECC 1.Z308

INJ LONG |NJ RT ASC INJ AZRTH INJ TIM( PO CST TIM INJ Z LAT |NJ Z LONG

553.73 118.13 112.85 7 5 45 654.9 28.01 345.78

tiS.21 118.94 112.64 12 58 50 5052.1 ZR.OZ 257.27

355.73 118,15 112.65 7 5 45 156.9 28.01 545.78

tlS.21 118.64 112.64 lZ 58 50 5052.1 28.02 257.27

274.10 116.$0 117.89 lZ 14 5 5196.8 24.18 269.77

851.54 120.59 107.39 14 I 59 4848.2 51.99 242.74

NID-COURS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4555.7 VAI 475.1 $85 160.4 ST 892.1SR 538.2 SS 155.5

RRT *.?lOS IIImr -.7859 RTF .878G CRT -.8550 CRS .9054 CST -.5974

IK4S 4578.4 1_5 .8306 R15 -.8739 LSA 944.T NSA 201.7 SSA 33.8

_k;1 4595.211_',_ 535.4 TNA 175.74 EL1 939.4 EL2 166.6 ALF 161.44

LAUNCH DATE OCT 10 1970 FLIGHT TIM( 152.00

_LIOCENTRIC CONIC DISTANCE 454.501

RL 149.59 LAL .OO LOL 18.28 VL L_.$74 GAL -4.57 AZL 91.15 HCA 228.O2 SNA

RP 108.47 LAP .83 LOP 242.30 VP 37.172 SAP 9.09 AZP 69.20 TAL 197.31 TAP

RC 155.470 GL -8.39 trip 22.31ZAL 115.40 ZAP 155.$1ETS 58.15 ZAE lZS.85 [TE

PLAN[TOCENTRIC CONIC

C3 13.455 VHL 3.945 OLA -51.39 RAL 257.89 RAID $587.5 VI[L 11.611PTH 2.05 VHP

ARRIVAL DATE NAR 11 1971

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT

75.95 7 27 45 1150.24 85.97

104.15 11 11 11 5730.83 25.80

75.85 7 27 45 1108.P_ _.97

104.15 11 11 11 5750.93 23.98

110.00 10 5 9 1148.1_ 15.14

110.00 13 38 57 5L_10.84 58.58

DIFFERENTIAL C(_IIECTION$

TDE -.4£18 112A -.5844 TC3-S.0797 BAU !.0_17

RDE -2154 RWA -.0541RC5 .4301FAU .05755

FD( -.0980 FRA .2T87 FC3-8.4847 BSP 14(44

BID( .4781MA .5975 8C5 S.0149 F_P -519

124.58 ECC .21389 IN(: 1.1518 Vl 29.827

63.34 RCA 97.93 APO 151.23 VZ 34.937

162.|N_ ZAC 124.66 ETC 252.23 CLP-165.54

6.882 DPA -.74 RAP 259.02 ECC 1.2211

INJ _ INJ RT _ INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

345.1_ 121.09 110.90 7 47 5 560.2 26.D0 35T.66

270.71 181.10 110.08 12 46 42 5130.9 28.61 262.77

345.R 121.1)9 110.90 7 47 5 560.2 ZR.SO 337.88

81'O.71 121.10 110.88 12 46 41 5130.9 26.61 262.77

504.38 115.97 180.65 10 15 58 48.9 19.89 297.48

259.80 125.R8 101.05 15 1 8 4890.2 33.74 230.76

NID-COURSI[EXI[CUTION ACCURACT ORBIT DETERNINATION ACCURACY

SGT 4t31.9 _ 47_.S SG5 160.0 ST 752.4 SR 338.2 SS 128.1

RRT -._J44 RRF -.7550 RTF .8725 CRY -.8487 CRS .7419 CST -.3453

4855.9R25 .21927 R13 -.8755 LSA 809.7 NSA 198.6 $SA 43.0

381 4645.S 382 559.2 THA 175.93 EL1 807.9 ELZ 196.6 ALF 158.14

LAUNCM DATE OCT 10 1970 FLIGHT TIM( 154.00 ARRIVAL DATE NAR 13 1971

_EL ZOCENTRIC CONIC DISTANC( 450.219

RL 14R.39 LAL .DO LOL 11.28 VL 2i. Sll GAL -4.1S AZL 90.8§ NCA 229.20 3NA 124.19 ECC .21500 INC .8S14 Vl 2R.827

NP 108.51 LAP ._J LO4 _ 245.40 VP 37.115 ;AP 10.10 AZP 89.44 TAL 105.58 TAP (;4.78 RCA 97.49 APO 150.19 v2 34.925

RC 157.587 GL -9.29 GP 20.84 ZAL 115.45 ZAP 155.18 (TS 52.12 ZAE 127.18 ETE IS3.93 ZAC 123.4S ETC 282.95 CLP-119.33

PLAN[TOCENTRIC CONIC

C3 13.010 VNL 3.Q07 DLA -29.51RAL 251.$3 RAD SS_.5 VEL 11.595 PTN 2.03 VMp 6.93S OPA -2.41 RAP 281.04 ECC 1.2141

LNCH AZNTH LNCN TIN( L-I TIM( INJ LAT |NJ L_ INJ RT kSC INJ AZNTN INJ TIM( PO CST TIN 1NJ 2 LAT INJ 2 LONG

81.33 9 23 13 1024.43 22.75 535.18 125.80 109.38 8 40 17 424.4 25.19 327.26

90.67 lO 45 33 5858.81 22.75 279.34 125.80 109.30 12 25 5 5252.6 25.19 271.41

100.00 10 15 31 $40.88 19.17 507.H 182.S0 112.81 10 28 32 60.9 22.78 299.78

100.00 11 35 55 SIll.SO 25.71 218.40 124.82 105.80 13 10 47 5091.6 27.63 260.13

110.00 9 50 I 740.97 12.19 309.52 110.75 122.01 10 2 27 141.0 19.82 302.85

110.00 14 17 49 5184.27 33.85 251.75 1L_I,S1 IS.59 15 44 14 451M.3 34.17 222.52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TD( -.3394 TRA -.4336 TC5-6.3815 BAU 1.1124 _T 4708.5 _ 471.8 $85 159.2 ST 605.9 _q 339.0 SS 117.4

ROE .2122 ItRA -.0841 RE5 .4280 FAU .0_455 RRT -.8770 RRF -.7_44 RTF .8731 CRT -.8407 CRS .4353 CST .0142

FOE -.0415 FRA .32_D FC3-2.4175 BIMP 14858 _ 4758.11_5 .1757 R13 -.$740 L3A 674.3 NSA 194.2 SSA 58.1

DO( .3977 BRA .41901 BE3 S.3959 F_k o -517 $81 4719.4 _2 345.4 THA 175.10 ELI 674.2 ELZ 164.9 ALF 135.06

LAUt4CH DATE OCT 10 1970 FLIr_I4T TIM( 158.00 ARRIVAL DATE MAR 15 1971

HELIOCENTRIC CC_IIC

RL 149.39 LAL .00

RP 1011.54 LAP .45

RC 159.182 GL -4.31

PLAN[TOCENTRIC CONIC

C3 12.707 WCL 3.583

LNCH AZMTH LNCH TIN[

90.OO 9 38 35

90.00 10 41 541

100.00 9 34 34

IDA.DO 12 45 58

rIO.DO 9 41 4¢J

110.00 14 58 18

DIFFERENTIAL COlet[CTICI_

TD( -.2442 TRA -.5185 TC5-S.4535 BAU 1.1892

RDE -2101 RRA -.0728 RC3 .4840 FAU .05493

FD( .00/_1 FRA -3710 FC3-2.3795 B3P 15197

ROE .3221 BRA .3285 BC3 8.4470 FSP -314

DISTANCE 465.924

L_. 11.81 VL _J._49 GAL -$.74 AZL 90.58 HCA 252.38 _4A

LOP 248.4_J VP 57.059 GAP 10.52 AZP 88.$5 TAL 195.83 TAP

GP 18.72 ZAL 110.30 ZAP 158.58 [TS 52.2_ ZA[ 127.46 ETE

123.80 ECC .21828 INC .5787 Vl 29.827

116.21 RCA 97.03 APO 150.58 VZ 34.913

164.79 ZAC 122.37 ETC 2_3.66 CLP-167.10

DLA -87.18 RAL _5.40 RAID $557.5 VIEL 11.580 PTH 2.05 VHP 7.003 DPA -3.89 RAP 263.14 ECC 1.Z091

L-I TIN[ INJ LAT |NJ LOI4_ INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

_10.43 17.95 580.$4 185._ 118.29 9 18 55 360.4 20.80 321.04

818.$4 25.17 304.15 127.84 105.41 10 52 13 18.6 26.77 297.85

8341.77 14.88 515.15 183.08 115.85 9 48 32 235.8 18.23 311.02

350S.S0 88.51 855.15 1L_._O 98.57 14 18 42 4_H)3.6 29.32 246.49

816.13 8.83 318.00 181.04 188.88 9 55 22 216.1 14.20 307.10

3099.O0 34.10 225.11 1_11.88 82.50 18 21 15 4499.0 34.07 215.86

NID-COUIR|ME EXECUTION ACCURACY ORBIT DETERNINATION ACCI.)RACY

_T 4780.S _ 47_.1 SG5 137.7 ST 451.9 SR 340.1 SS 126.3

RRT -.S585RRF -._941RTF .8740 CRT -.8239 CRS .0674 CST .3405

Sre8 4805.S R83 .1335 R13 -.8748 LS& 343.2 N3A 186.9 38A 76.4

54_1 d7_0.7 SG2 554.S THA 176.26 EL1 342.5 EL2 159.7 ALF 144 .61

21D1



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970

LAUNCH OAT[ OCT 10 ll70 FLIGHT TIM( 158,00 ARRIVAL DATE MAR 17 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .DO

RP 1DR.•• LAP .27

RC 161.784 GL -2.4l

PLAIAETOCENTRIC CONIC

C$ ll. StO VIAL 3.538

LN(H AZNTH LNCH TIN(

I)0.00 • tE 6

I)0.00 11 47 4

100.00 9 16 5O

100.00 13 35 Z

110.00 9 37 13

110.00 15 31 •

DIFFERENTIAL CCRRECTION•

TO{ -.1483 TRA -.17t3 TC3-6.8288 BAU 1.1451

ROE .ZOI7 RRA -.0•22 RC3 .4184 FAU .03348

FOE .OSI• FRA .4188 FCS-Z.3150 B_o 15434

!10( .ZS61 BRA .1909 BC3 6.8416 FSP -509

DISTANCE 471.814

LOt. 16.26 VL 28.487 GAL -S.31 AZL 90.33 I'_CA 255.56 SNA 123.43 ECC .21775 INC .3Z82 Vl 29.eZT

LOP 251.64 VP $7.005 GAP 10.55 AZP 69.81 TAL 192.D7 TAP 67.65 RCA 98.55 APO 150.31 VZ 34.901

GP 18.65 ZAL 106.98 ZAP 157.87 ETS 52.57 ZA( 127.89 ETE 185.58 ZAC 121.39 ETC 284.35 CLP-167.88

DLA -25.90 RAL 269.Z0 RAO 6587.5 VEL 11.572 PTH 2.02 VHP 7.083 DPA -5.19 RAP 265.30 ECC 1.2060

L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ Z LAT INJ Z LONG

lIES.S3 13.45 356.42 127.16 115.16 O 40 50 523.5 16.73 331.28

5737.25 27.31 272.12 131.53 97.80 15 22 41 5137.3 28.10 263.5A

146.80 11.48 324.43 126.16 117.79 9 $2 37 346.8 15.11 317.$2

5389.21 29.50 246.79 131.81 95.08 15 4 51 4789.Z Z9.89 238.01

8@t.86 7.45 317.17 123.74 125.46 9 51 55 282.9 11.80 310.78

5025.92 34.17 219.40 132.01 89.13 1• 54 54 4425,9 33.67 210.ZO

MID-COUR$1[ EXECUT|ON ACCUIIACY ORBIT D(TERNINATIC_ ACCUIRACY

SGT 4849.4 $GR 473.1 SG3 156.0 ST 295.5 SR 341.0 S• 151.0

RRT -.8391RNF -.64_47 RTF .8754 CRT -.7771CRS -.2188 CST .4724

4•71.4 fl23 .1327 R13 -.8760 LSA 429.5 MSA 173.1 $SA 109.4

SG1 4•57.9 $G2 363.2 THA 178.41 EL1 428.0 EL2 148.g ALF 129.?6

LAUI_H DATE OCT 10 1970 FLIGHT TIME 160.00 ARRIVAL DATE HAR 19 1971

HELIOCENTRIC CONIC

RL 149.$9 LAL .00

RP 1011.61 LAP .08

RC 165.$45 G,L -.75

PLAN[TOCENTRIC CONIC

C$ 1E.445 VI9L $.$28

LN(H A2MTH LNCH TIN[

90.O0 • 5 19

90.00 12 34 18

lo0.00 9 6 3O

lo0.O0 14 15 48

110.00 9 35 6

110.O0 14 8 41

DIFFERENTIAL C._RII2CTION8

TDE -.04T9 TRA -.0174 TC3-6.9399 BAU 1.1600

R04[ .2081RIA -.0/_4 RC3 .4104 FAU .03198

FDE .0tHIS FRA .4M7 FC3-£.2244 BSP 1565•

BIDE .2136 BRA .0940 BC3 8.9720 FSP -503

DISTANCE 477.289

LOL 16.28 VL 26.427 GAL -2.87 AZL 90.10 HCA 238.74 SNA 123.06 ECC .21942 INC .096Z Vl 29.827

LOP 255.01 vP _.951 GAP 10.76 AZP 89.•5 TAL 190.51 TAP 69.05 RCA 96.08 APO 150.06 V2 34.890

GP 17.70 ZAL 103.52 ZAP 159.07 (T• 53.04 ZAE 127.90 ETE 166.24 ZAC 120.51ETC 265.04 CLP-1GB,GA

DLA -24.14 RAL 273.02 RAD 6357.5 VEL 11.569 PTH 2.02 VHP 7.173 DPA -6.34 RAP Z67.51 [CC 1.ZO48

L-I T|NE ]NJ LAT ZNJ I.JONG |NJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN INJ Z LAT ;NJ 2 LONG

1232.13 10.22 344.76 129.75 116.55 8 25 51 632.1 13.71 337.82

5126.11 28.08 264.08 134.86 93.85 14 8 4 5026.1 28.31 255.4Z

1034.$1 6.M 329.41 128.92 118.73 9 25 45 434.8 12.41 322.65

521)6.69 29.65 240.10 134._N_ 91.58 15 44 7 4698.9 29.75 231.30

• 44.91 5.11 320.45 129.75 123.85 9 50 51 344.9 9.52 314.14

4H1.33 33.99 214.37 134.86 •6.15 17 26 23 4361.3 33.09 205.25

NID-COURIN[ EXECUTION ACCURACY ORBIT DETERNINATION ACCUtRACY

$GT 4911.3 _ 474.5 •63 155.9 ST 166.8 SR 341.7 SS 184,2

RRT -.6192 RRF -.6361RTF .8768 CRT -.4755 CRS -.3969 CST .1524

4934.2 R23 .1146 R15 -.8773 LSA 361.g NSA 167.1SSA 140.0

SGI 4920.2 $G2 371.9 THA 176.56 EL1 352.7 ELZ 142,2 ALF 105.68

LAUNCH DATE OCT 10 1970 FLIGHT TIN( 162.00 ARRIVAL DATE NAR 21 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .OO LCH. 16.28 VL

RP 108.85 LAP -.11 LOP 258.19 VP

RC 185.932 GL .8g GP 16.85 ZAL

PLANETOCENTRIC CONIC

C3 12.485 VNL 3.53S

LI_H AZNTH LNCH TIN[

90.00 7 $5 9

_D.OO 13 14 56

100.00 9 O 9

!00.00 14 52 37

110.00 9 $4 42

110.00 16 34 33

DIFFERENTIAL CORRECTIONS

TOE .D@IS "IRA .1497 TC3-7.0124 BAU 1.1723

ROE .2077 RRA -.10$6 RC3 .3988 FAU .03036

FOE .1404 FRA .5115 FC3-2.1056 BSP 15774

BOE .2154 BRA .1821 BC3 7.0237 FSP -491

DISTANCE 482.948

26.367 GAL -2.41AZL 89.88 HCA 241.91SNA 122.70 ECC .22129 INC .1187 Vl 29.027

56.696 GAP 10.9• AZP 90.06 TAL 188.54 TAP 70.45 RCA 95,55 APO 149.86 V2 34.880

99.96 ZAP 160.17 ETS 53.69 ZAE 128.08 ETE 166.84 ZAC 119.71ETC 265.72 CLP-169.40

DLA -22.40 RAL 276.84 RAD 6567.5 VEL 11.570 PTH ' 2.02 VHP 7.274 DPA -7.55 RAP 26g.78 ECC 1.2055

L-I TIN| INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1322.39 7.43 349.93 132.75 117.40 8 17 11 722.4 11.04 343.11

5537.19 28.31 257.59 138.18 90.60 14 47 13 4937.2 28.09 248.93

1112.59 6.07 333.76 132.01 119.35 9 18 42 512,6 9.93 327.11

5222.22 29.86 234.40 138.17 88.58 16 19 39 4622.2 29.$5 225.64

1004.29 2.85 323.5• 130.01 124.08 9 51 28 404.3 7.30 317.31

4903.29 35.64 209.87 137.86 83.51 17 56 17 4303.3 32.37 200.87

MID-COUR_E EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4993.4 S_ 475.2 SG3 151.4 ST 195.6 SR 341.2 S• 223.4

RRT -.5980 RRF -.6071RTF .6775 CRT .4200 CRS -.3088 CST -.7273

• ¢d_ 4986.1 R23 .0989 R13 -.8779 LSA 3•5.0 NSA 211.5 SSA 107.8

SG1 4971.6 $62 350.3 THA 176.70 EL1 354.2 EL2 171.0 ALF 72.18

LAUNCH DATE OCT 10 1970 FLIGHT TIME 164.00 ARRIVAL DATE MAR 23 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .00

RP 108.68 LAP -.29

RC 167.113 GL 2.39

PLAN[TOCENTR I C CONIC

C3 12.M1 VHL 3.555

LNCH AZMTH LNCH TIN|

90.O0 7 48 40

90.00 13 31 44

lo0.00 $ 56 2O

lo0.00 15 25 43

110.O0 9 35 31

110.00 17 4 3

DISTANCE 488.589

LOL 16.28 VL 28.308 GAL -1.94 AZL 89.68 PICA 245.08 •HA 122.35 ECC .22339 INC .3228 Vl 29.827

LOP 261.35 VP 39.846 GAP 11.22 AZP 90.14 TAL 186.76 TAP 71.84 RCA 95.02 APO 149.68 V2 $4.869

&P 16.09 ZAL 99.32 ZAP 161.20 ETS 54.52 ZAE 128.24 ETE 167.39 ZAC 11•.97 ETC 266.39 CLP-170.14

OLA -20.69 RAL 260.64 RAO •367.5 VlEL 11.577 PTH 2.02 VHP 7.385 DPA -8.23 RAP 272.09 ECC 1.2080

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

1403.38 4.87 354.50 136.03 117.93 8 12 3 803.4 8.57 347.77

5441.53 28.24 232.06 141.56 •7.83 15 22 46 4861.5 27.64 243.44

11_.98 3.M 337.77 135.35 119.89 9 16 5 585.0 7.56 331.18

5155.14 29.65 229.43 141.48 •5.97 16 52 40 4555.1 28.77 220.73

10_.16 .M 326.38 133.48 124.18 9 53 13 462.2 5.12 320.36

4850.72 33.16 205.05 141.01 81.18 13 24 54 4250.7 31.59 196.97

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

3GT 3010.7 •GR 476.7 363 148.g ST 356.8 SR 341.1 S• 261.6

RRT -.5779 RRF -.5007 RTF .8795 CRT .6754 CRS -.5726 CST -.9207

SG6 5041.3 R23 .0850 RIS -.8799 LSA 505.7 NSA 225.6 SSA 7g.g

3G1 3026.3 $62 388.3 THA 176.84 ELI 451.9 EL2 198.6 ALF 43.09

DIFFERENTIAL C_O|IR(CTION$

TO( .1723 TRA .31_S TC3-7.0037 BAU 1.1854

RDE .2014 lIRA -.1130 RC3 .3857 FAU .02884

FDE .1801 FRA .5545 FC3-1.9732 BliP 13967

BDE .2705 BRA .3422 $C3 7.0143 FSP -485
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970_

LAUNCM DATE O(T 10 1970 FLIGHT TIME 166.00 ARRIVAL DATE MAR 25 1971

MELIO(ENTRIC COe41C DISTANCE 494.209

NL 149.58 LAL .DD LOt. IG.28 VL 26.250 GAL -1.45 AZL 89.48 HCA 248.25 $N4

RP 10R.71 LAP -.46 LOP 284.53 VP 39.785 GAP 11.47 AZP 90.19 TAL 164.97 TAP

tic 170.025 GL 3.77 GP 15.40 ZAL 82.84 ZAP 182.18 ET8 55.52 ZAE 126.38 (T(

PLAN[TO(ENTRIC CONIC

C3 12.918 Vt4L 3.594 DLA -18.99 RAL 284.4D RAD 838•.3 VI[L 11.589 PTH 2.03 VHP 7.305 DPA -8.00 RAP 274.43 (CC 1.2124

LN(H AZMTH LkI(H TILE[ L-I TIME XNJ LAT |NJ LONG INJ RT ASC INJ AZMTH XNJ TIME PO CST TIM INJ 2 LAT |NJ Z LONG

gO.O0 7 44 33 1478.83 2.45 358.72 139.54 118.22 8 9 12 878.6 6.20 352.09

90.00 14 23 53 5395.41 27.98 247.24 145.03 85.43 15 55 49 4795.4 27.05 238.99

100.00 8 54 14 1253.82 1.31 341.56 138.90 118.87 9 15 8 953.9 5.27 335.01

1OO.00 15 58 53 505)5.33 _.28 295.04 144.89 83.89 17 23 48 4495.5 29.10 216.43

110.00 9 37 14 1119.20 -1.53 $99._ 137.12 124.15 9 55 53 519.2 2.95 323.35

110.00 17 32 _ 4903.04 $2.EMD 202.24 144.30 79.11 18 32 25 4203.0 50.79 193.50

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TO( .9842 TRA .4996 TC3-6.9416 BAU 1.2007 SGT $080.7 _ 478.8 SG3 144.4 ST 539.7 9a 341.4 S$ 296.3

RD( .2109 RRA -.1_14 RC3 .3720 FAU .02748 RRT -.3§97 RRF -.5575 flTF .8832 CRT .7304 CRS -.8109 CST -.9599

FDE .2149 FRA .5832 FC3-1.8418 _ 16267 _ $103.2 _ .0726 913 -.8836 LSA 864.1NSA 223.3 8SA 61.9

BOlE .3889 EmA .5144 0C3 8.9318 FSP -483 SG1 5007.8 $G_ 31NJ.3 THA 176.96 ELl 603.6 [L2 208.3 ALF 29.30

122.01ECC .22573 |NC .5193 vl 29.8Z7

73.23 RCA 94.47 APO 149.55 VZ 34.839

197.88 ZAC 118.26 ETC 287.06 CLP-170.68

LAUN(M DATE OCT 10 1970 FLIGHT TIM( 118.00 ARRIVAL DATE MAR 27 1971

MELICX_ENTRIC CONIC DISTANCE 499.810

RL 149.59 LAL .00 LOt. 16.28 VL 26.193 GAL -.94 AZL 09.30 _ 251.42 S;4A

RP 108.74 LAP -.68 LOP 267.70 VP 36.746 GAP 11.73 AZP 90.22 TAL 183.18 TAP

RC 172.049 GL 3.04 GP 14.79 ZAL 88.95 ZAP 163.05 ETS 36.71ZNE 128.51ET(

PLAMETO((NTRIC CONIC

C3 13.329 _ 3.651DLA -17.32 RAL 286.11RAD 6367.5 V[L 11.607 PTH 2.03 VHP •.656 DPA -9.66 RAP 276.81ECC 1.2193

LNCH AZMTH LNCH TIME L-X TIRE INJ LAT |NJ LONG INJ RT _ INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LON;

gO.O• 7 42 5 1530.76 .13 2.74 143.24 118.32 8 7 55 950.8 3.91 359.10

90.00 14 57 57 $3H.93 27.59 243.00 148.39 83.34 16 28 54 4736.9 26.38 234.34

100.00 8 53 24 13£O.00 -.96 345.21 142.63 119.88 9 15 25 720.• 3.03 53•.•9

100.00 16 26 19 5042.32 L_J.02 221.15 148.41 81.89 17 53 21 4442.3 27.37 212.63

110.00 • 39 38 1175.78 -3.1_ 332.52 140.92 124.01 9 39 14 573.8 .7• 326.31

110.00 17 59 39 4739.JO 32.00 1_.08 147.72 77._9 19 18 53 4139.9 29.92 190.42

DIFFERENTIAL r_RI_CTIONS MXD-COURW[ EXECUTIOI ACCURACY ORBIT DETERNINATION ACCURACY

TD( .4109 TRA .6087 TC$-6.78_8 8AU 1.2104 8GT 3123.8 _ 478.6 SG3 143.6 ST 744.• 39 339.• 8S 334.9

RDE .2120 RRA -.I_HIO RC3 .352t FAU .02561 RRT -.5388 RRF -.3319 RTF .8830 CRT .7307 CR• -.•404 CST -.9737

FD_ .2332 FRA .8358 FC3-1.683£ BLo 16387 _ 3845.5 R23 .0819 R13 -.7953 LSA 834.0 NSA 224.2 88A 47.1

BID( .4823 BRA .70•8 BC3 6.7931 FRP -473 SGI 5129.7 SG2 408.8 THA 177.10 EL1 790.• EL2 211.4 ALF 20.44

121.•7 ECC .22832 INC .7014 Vl 29.927

74.•0 RCA 93.89 APO 149.43 VZ 34.850

168.32 ZAC 117.64 ETC 2•7.73 CLP-171.72

LAUNCH DATE O(T 10 1970 FLIGHT TIME 170.00 ARRIVAL OAT[ NAR 29 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .00

RP 107.77 LAP -.83

RC 174.070 GL •.16

PLAN(TO(ENTRIC CONIC

C3 13.87• VHL 3.•23

LN(H AZNTH LNIEH TIME

90.00 7 40 47

90.00 15 26 15

100.00 8 33 30

100.00 1• S• 14

110.00 • 42 31

110.O0 18 93 42

DISTANCE 505.387

LOt. 1•.28 VL 28.136 GAL -.48 AZL 89.12 HEA 254.59 SMA 121.34 ECC .23118 XNC .8793 Vl 29.927

LOP 2•0.•• VP 38.887 GAP 11.96 AZP g0.83 TAL 181.39 TAP 73.98 RCA •3.29 APO 148.40 V2 34.841

GP 14.23 ZAL 83.88 ZAP 163.87 (TS 58.10 ZAE 128.64 ETE 168.71 ZAC 117.02 (TC 2••.40 CLP-172.34

DLA -13.88 RAL 291.73 RAID 6367.5 V[L 11.630 PTH 2.04 VMP •.7•7 DPA -10.21 RAP 279.21 ECC 1.2284

L-I TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C•T TIN INJ 2 LAT INJ 2 LONG

18_10.92 -2.11 I.ll 147.08 118.24 8 7 49 1020.2 1.78 359.98

5285.05 87.12 838.88 132.24 81.53 16 38 20 4685.1 25.•7 230.81

188§.1_ °3.16 348.79 146.50 119.74 9 16 36 785.7 .82 342.29

4994.84 26.30 817.71 152.02 78.96 18 21 29 4384.8 Z•.62 2Og.31

1232.10 -5.M 535.47 144.84 123.74 10 3 4 832.1 -1.37 32•.24

4721.16 31.59 1111.16 131.26 73.71 18 44 23 4121.2 29.10 177.70

ORBIT DET(RNINATION ACCURACY

3T 843.9 $R 33•.7 $S 379.1

CRT .7588 CRS -.6587 CST -.9837

LSA 1045.9 NSA 223.• SSA 40.7

EL1 981.6 ELI 213.3 ALF 13.93

DIFFERENTIAL CatlU[CTION$

TD( .5398 TRA .•937 T(3-8.5688 BALI 1.L_03

RO_ .2130 RRA -.1518 RC3 .33Z0 FAU .09441

FD( .2••6 FRA .8758 FC3-1.5tII Blip 16512

BIDE .3612 _A .JOI3 BC3 6.3•83 FSP -494

MID-COURSE EXECUTION ACCURACY

$GT 3165.8 SCAI 4•8.8 SG3 140.•

RRT -.518399F -.50110 RTF .8877

SC_ 3187.6 RL_ .0526 913 0.8878

SG1 3171.8 SG2 409.0 THA 177.23

LAUN(H DATE OCT 10 1970 FLIGHT TIM( 172.00 ARRIVAL DATE MAR 31 1971

14ELIGCENTRIC CONIC

RL 147.38 LAL .00

RP 10_.•R LAP -1.03

RC 1•8.053 r_ •.21

PLAMET(_ENT_IC CONIC

C3 14.575 W4L 3.816

LNCH AZNTH LN_H TIME

9O.O0 • 40 L_

roD.DO 15 36 55

100.O0 • 34 10

lo0.O0 17 _3 44

110.00 9 43 47

110.00 18 30 45

DISTANCE 310.9_8

LOL 16.28 VL 26.081GAL .13 AZL 88.95 14CA 237.75 SMA 121.02 ECC .23435 INC 1.0323 VS 29.827

LOP 274.03 VP 34.680 GAP 12.27 AZP 90.22 TAL 178.59 TAP •7.34 RCA 92.•6 APO 149.59 V2 34.833

GP 13.73 ZAL 81.65 ZAP 194.63 ET6 58.70 ZA_ 128.75 ETE 169.07 ZAC 116.44 ETC 269.06 CLP-173.06

DLA -14.09 RAL L_5.30 RAID 6567.8 VI[L 11.660 PTH 2.05 VHP 7.929 DPA -10.67 RAP 281.•4 ECC 1.2399

L-I TIME INJ LAT INJ LONG INJ RT ASC XNJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LOCi•

1647.80 -4.28 10.59 151.05 118.02 8 8 34 1087.8 -.50 3.73

3238.16 26.62 238.01 155.97 79.96 17 24 14 4639.2 24.96 227.74

1448.48 -3.31 332.31 150.49 119.46 9 18 28 849.3 -1.34 343.76

4832.73 27.77 214.70 1_3.73 76.46 18 48 17 4332.7 23.89 206.40

1£96.22 -7.83 338.45 148.86 123.55 10 7 15 688.2 -3.51 332.18

4966.78 30.78 193.67 1_4.88 74.34 20 8 51 4086.8 28.33 185.33

MID-CO_t6_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5_103.6 869 477.8 SG3 137.9 ST 1147.4 SR 33•.9 SS 403.8

RRT -.4674 RRF -.4846 RTF .8885 CRT .7372 CRS -.6704 CST -.9•83

52_3.5 R_3 .0459 R13 -.8886 LSA 1241.7 MSA 223.4 SSA 34.9

SG1 3209.0 SG2 414.1THA 177.37 EL1 1176.4 EL2 214.6 ALF 12.97

DIFFERENTIAL _CTION6

TDE .67_4! TRA 1.1070 TC3-6.L_N52 BAU 1.2283

RDE .2183 lIRA -.186£ RC3 .3014 FAU .02284

FOE .3280 FRA .7188 FC3-1.3_6_ _SP 16360

BO_ .7112 B_A 1.1192 BC3 8.3038 FSP -443
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 1970,

LAUNCH DATE OCT 10 1970 FLIGHT TIME 174.00 ARRIVAL DATE APR Z 1971

HELIOCENTRIC CONIC

RL 149.59 LAL .DO LOL 16.28 VL

RP 108.82 LAP -1.21 LOP 2T7.20 VP

tic 178.038 GL 8.11GP 13.27 ZAL

PLANETO(ENTRIC CONIC

CS 15.441 VHL 3.929

LNCH AZMTH LNCH TIME

90.00 7 40 45

90.00 16 24 4

100.00 8 55 38

100.00 17 51 52

110.00 9 49 19

110.00 19 14 41

DIFFERENTIAL CORRECTIONS

TDE .8153 TRA 1.3258 TC3-5.9898 6AU 1.2379

ROE .2255 RRA -.1778 RC$ .2851 FAU .02147

FOE .3537 FRA .7587 FCS-I.Z040 BSP 16799

BOE .8454 BRA 1.3378 BC3 5.9966 FSP -447

DISTANCE 516.482

26.026 GAL .69 AZL 88.78 HCA 260.92 SMA 120.71 ECC .23784 1NC 1.2208 vl 29.BZ7

36.604 GAP 12.56 AZP 90.19 TAL 177.79 TAP 78.71 RCA 92.00 APO 149.42 V2 34.825

78.10 ZAP 165,36 ETS 61.51 ZAE 128.86 ETE 169.4D ZAC 115.88 ETC 269.72 CLP-173.78

DLA -12.55 RAL 298.74 RAD 6567.6 VEL 11.697 PTH 2.06 VHP 8.092 DPA -11.04 RAP 284.09 [CC 1.2541

L-I TII4E |NJ LAT 1NJ LONG INJ RT ASC [NJ AZMTH ZNJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

1753.86 -6.38 14.11 155.12 117.65 8 9 59 1153.9 -2.63 7.44

5198.93 26.11 233.18 159.78 78.63 17 50 43 4598.9 24.28 224.99

1512.26 -7.40 355.80 154.57 119.05 9 20 50 912.3 -3.47 349.21

4915.77 27.25 212.08 159.51 77.18 19 13 48 4315.8 25.20 203.87

1344.13 -10.03 341.44 152.97 122.85 10 11 43 744.1 -5.65 335.11

4658.68 30.21 191.51 1§8.61 73.16 20 32 17 4056.7 27.81 183.28

MID-COURSE EXECUTION ACCI_ACY ORBIT DETERMINATION ACCURACY

SGT 5243.5 6GR 476.5 883 184.9 ST 1336.5 SR 335.6 SS 432.0

RRT -.4776 RIRF -.4625 RTF .8922 CRT .7562 CRS -.6794 CST -.9913

SGB 5265.1 R23 .0383 R13 -.8923 LSA IA26.4 MSA 223.1 SSA 30.5

SG1 5248.5 $82 418.2 THA 177.50 EL1 1361.0 EL2 215.7 ALF 11.03

LAUNCH DATE OCT 10 1970 FLIGHT TIME 176.00 ARRIVAL DATE APR 4 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .00 LOL 16.28 VL

RP 108.94 LAP -1.$8 LOP 280.$6 VP

RC IBO.OOZ GL 8.90 GP 12.86 ZAL

PLANETOC[NTRIC CONIC

C5 19.489 VHL 4.0E,1

LNCH AZNTH LI_H T|N[

90.00 7 41 55

90.00 18 49 45

108.00 8 57 L_

100.00 18 18 $9

11D.00 9 53 2

110.00 18 $7 19

DIFFERENTIAL CCIti_CTION8

TDE .9378 TRA 1.5341 TC5-5.8988 BAU 1.2571

ROE .2612 lIRA -.1800 RC$ .Ztkl7 FAU .02061

FOE .3784 FRA .7846 FC3-1.0821 BSP 17476

BOE .9880 BRA 1.5457 BCS 5.7027 FSP -462

DISTANCE 521.951

25.972 GAL 1.28 AZL 88.61 HCA 264.08 SMA 120.40 ECC .24167 [NC 1.3864 V1 29.827

38.559 GAP 12.87 AZP 90.14 TAL 175.99 TAP 80.07 RCA 91.$1APO 149.50 V2 34.818

74.$5 ZAP 166.03 [TS 63.55 ZAE 128.96 ETE 169.70 ZAC 115.34 ETC 27D.$8 CLP-174.49

DLA -11.07 RAL 302.06 RAD 6587.7 VEL 11.742 PTH 2.07 VHP 8.268 DPA -11.38 RAP 286.54 ECC 1.2714

L-I TIME INJ LAT INJ LONG INJ fit ASC INJ AZNTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

1818.56 -8.41 17.78 159.28 117.14 8 11 54 1218.6 -4.70 11.06

5184.06 25.62 230.74 163.63 77.50 18 15 49 4564.1 23.64 222.63

1574.05 -9.42 359.27 158.74 118.50 9 25 56 974.1 -5.54 352.63

4883.80 26.73 209.64 165.34 76.10 19 38 3 4283.6 24.58 201.71

1399.76 -12.07 344.46 157.18 122.23 10 16 22 799.8 -7.73 338.06

4830.86 29.69 189.68 182.39 72.22 20 54 40 4030.9 28.97 181.55

MID-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT $295.4 $GR 475.9 $G3 131.7 ST 1486.1 SR $$6.3 SS 447.?

RRT -.4813 RRF -.4481RTF .8989 CRT .7541CRS -.6837 CST -.9930

SGB 9314.7 R23 .0325 R13 -.8990 LSA 1572.O MSA 224.2 SSA 27.1

881 5288.0 $82 421.9 THA 177.61 ELI 1508.1 £L2 217.7 ALF 9.89

LAUNCH DATE OCT 10 1970 FLIGHT TIME 178.00 ARRIVAL DATE APR G 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .DO

RP 108.88 LAP -1.55

RC 181.954 GL 9.50

PLAN(TO(ENTRIC CONIC

C3 17.740 VHL 4.212

LNCH AZMTH LNCH TIME

90.00 7 42 51

90.00 17 14 5

IOO.OO 8 59 28

100.00 18 40 9

110.00 9 56 53

110.00 19 59 11

DIFFERENTIAL CORRECTIONS

TOE 1.1088 TRA 1.7946 TCS-5.2794 6AU 1.2585

RDE .2899 RflA -.2081 RC3 .2881 FAU .01886

FOE .4115 FRA .8821 FC3 -.9202 BSP 17176

BDE 1.1819 BRA 1.80Q1 8CS 5.2846 FSP -486

DISTANCE 527.409

LOt- 16.26 VL 25.919 GAL 1.89 AZL 88.45 MCA 267.25 SNA 120.10 ECC .24588 INC 1.5500 Vl 29.8Z7

LOP 288.52 VP 38.515 GAP 15.20 AZP 90.07 TAL 174.19 TAP 61.44 RCA 90.57 APO 149.64 V2 34.812

GP 12.48 ZAL 71.30 ZAP 166.64 (TS 65.85 ZAE 129.06 ETE 169.97 ZAC 114.81 (TC 271.05 CLP-I?5.20

DLA -9.85 RAL 305.26 RAD 6567.7 VEL 11.795 PTH 2.09 VHP 8.457 DPA -11.53 RAP 269.01ECC 1.2920

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1882.05 -10.$6 21.48 163.50 116.50 8 14 15 1282.1 -6.72 14.64

5164.$1 25.16 228.68 167.54 76.57 18 59 57 4554.3 23.07 220.8A

1654.95 -11.38 2.75 162.97 117.83 9 26 41 1035.0 -7.57 356.01

4886.65 28.27 207.95 167.28 75.20 20 1 5 4256.6 23,98 199.90

1455.07 -14.06 347.51 161.41 121.48 10 21 8 855.1 -9.79 341.01

4609.29 29.28 188.17 168.25 71.48 21 16 1 4009.3 26.41 180.12

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5308.2 6GAR 471.1 $83 129.1 ST 1684.2 SR 333.1 $3 480.6

RRT -.4371RRF -.4198 RTF .8994 CRT .7521CRS -.6908 CST -.9947

SGB 5329.1 R23 .0268 R13 -.8995 LSA 1768.7 MSA 222.7 SSA 24.5

SG1 5312.2 682 423.4 THA 177.76 EL1 1703,1 EL2 217.1ALF 8.60

LAUNCH DATE OCT 10 1970 FLIGHT TIME 180.00 ARRIVAL DATE APR 8 1971

HEL|OCENTRIC CONIC

RL 149.$9 LAL .00

RP 108.87 LAP -1.71

RC 183.891 GL 10.15

PLAMETOCENTR 1C CONIC

C3 19.218 VHL 4.$84

LNCH AZMTH LNCH TIM(

90.00 7 44 25

90.OO 17 36 57

11)(3.00 9 1 44

100.00 19 Z 19

110.00 10 O 48

110.00 20 19 45

DISTANCE 552.826

LOL 16.28 VL 25.867 GAL 2.53 AZL 88.29 i'_A 270.41 SMA 119.81 ECC .25051

LOP 288.69 VP 36.472 GAP 18.55 AZP 89.99 TAL 172.39 TAP 82.80 RCA 89.80

GP 12.14 ZAL 88.07 ZAP 167.20 ETS 68.35 ZAE 129.15 ETE 170.23 ZAC 114.29

OLA -8.31 RAL 306.35 RAD 6567.8 VEL 11.857 PTH 2.10 VHP 8.661 DPA -11.66

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

1944.$4 -12.23 25.05 167.78 115.74 8 18 49 IS44.3

5109.55 24.78 228.M 171.47 75.80 19 2 7 4509.5

1894.90 o13.26 6.18 167.25 117.04 9 29 59 1094.9

4834.21 25.87 206.40 171.15 74.48 20 22 54 4234.2

1509.95 -15.99 350.60 185.70 120.62 10 25 58 910.0

4591.98 28.64 186.96 170.10 70.81 21 $6 17 3991.9

DIFFERENTIAL CORRECTIONS

TDE 1.2876 TRA 2.0359 TC3-4.8799 BAU 1.2550

RDE .2449 liRA -.2157 RC3 .2103 FAU .01745

FOE .4417 FRA .8733 FCS -.7661 08P 17176

BOE 1.2910 BRA 2.0652 8C5 4.8845 FSP -428

MID-COURSE EXECUTION ACCURACy

SGT 5530.1 SGll 4etl.5 $G3 126.A

RRT -.4150 RRF -.3972 RTF .9024

SG4B 5350.5 R23 .0224 R13 -.9025

SG1 5833.7 SG2 424.2 THA 177.91

I NC 1.7128 Vl 29.82?

APO 149.82 V2 34.808

ETC 271.67 CLP-175.91

RAP 291.49 ECC 1.3163

INJ 2 LAT INJ 2 LONG

-8.67 18.18

22.57 219,00

-9.53 359.38

25.49 198.41

-11.8D 343.99

25.96 178,97

ORBIT DETERMINATION ACCURACY

ST 1850.2 SR 381.3 Ss 503.9

CRT .7503 CRS -.6951 CST -.9938

LSA 1933.2 MSA 221.9 SSA 22.3

EL1 1867.1 EL2 217.1 ALF ?.76
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUNCH DATE O(T 10 1970

_L IO((NTfl|C COil(

IL 149.39 LAL .0O

RP lOl. 19 LAP ol.97

lC 115.815 GL ID,II

PLANE TOCENTI IC CONIC

C3 20.951 _qqL 4.577

LNC. AZNTN LNCN TIN(

DO.DO 7 4l 14

90.00 17 58 31

100.00 9 4 13

tOO.DO 19 E$ 14

110.00 10 4 44

110.00 20 39 10

FLIGHT TIM( 162.00 ARRIVAL DATE APfl lO 1971

DIST&NC( 538.197

L_ 16.28 VL 25.81l GAL 3.19 AZL 11.12 HCA 273.57 SMA 119.53 ECC .25556

LOP 149.85 VP 36.431 GAP 19.91 AZP 19.il TAL 170.60 TAP 84.17 RCA 98.90

GP 11.82 ZAL 64.99 tAP 167.71 (T$ 71.13 ZA( 129.23 (T( 17'0.46 ZAC 113.77

114( 1.9754 Vl 29.427

APO 150.07 VZ 54.801

ETC 272.51 CLP-174.61

DLA -7.04 RAL 511.2t RAO 6557.9 V[L 11.930 PTH Z.12 VHP 8.881DPA -11.71 RAP 295.99 ECC 1.5448

L-I TIM( INJ LAT |NJ LONG INJ RT A$C |NJ AZMTH INJ TIN| PO CST TIN INJ Z LAT INJ 2 LONG

2005.45 -14.01 Z8.aiS 172.10 114.01 8 19 40 1405.4 -10.54 21.99

50ii.54 24.42 225.11 175.43 75.20 19 23 21 448R.6 22.15 217.t9

1753.90 -15.O4 1.64 171.58 116.13 9 53 27 1153.9 -11.42 2.74

4111.34 25.54 205.10 175.C_ 73.i2 20 43 _) 4216.3 25.09 197.24

1514.53 -17.85 353.72 17D.04 119.65 10 50 50 164.3 -13.79 544.98

4571.M 20.54 184.O5 174.00 70.34 21 55 29 5978.7 25.60 178.11

OIFF(RENTIAL CORI_CTION3 NID-COUR3_ EXECUTION ACCURACY ORBIT DETERI41NATION ACCURACY

TO( 1.4501TRA L3219 TC$-4.4i3i BAU 1.2570 9&T 53S0.7JGt 411.2 _5 123.6 ST l_H)l.O _t 529.8 SS 5_5.9

liD( -2543 IIA -.1277 NED .1058 FAU .01115 NiT -.5147 NNF -.374i RTF .D059 CRT .7490 CRS -.iRiS CST -.OliG

FD( .4701 I_A .9195 FC3 -.6474 BSP 172t5 _ 5370.5 I_ .01i4 R13 -._0_K) LSA 2079.8 14SA 221.1 9$A 20.9

BO[ 1.45Ri RtA Z.99_H) BC9 4.4679 FSP -415 $41 5553.7 _ 423.9 THA 178.05 EL1 2013.4 EL2 E19.9 ALF 7.13

LAUNCH DATE C(T 10 1970 FLi_4T TIN| 184.D0 ARRIVAL DATE APIq 12 1971

_LIOCENTRIC CONIC DISTANCE 543.517

NL 149.39 LAL .IX) LOL 16.|! VL 25.715 GAL 3.1_ AZL IT.N HCA 276.73 SNA 119.25 ECC .tills IN(: 2.0392 Vl 215.827

NP IOI.DO LAP -E.O5 LOP 2i9.01 VlP 31.311 GAP 14.32 AZP IHJ.TS TAL 148.12 TAP 15.55 RCA 88.10 APO 150.39 V2 34.797

NC 187.719 GL 11.00 GP 11.59 ZAL _2.04 ZAP 118.14 (T9 74.18 ZA[ IL_.31 (T( 170.68 ZAC 113.26 ETC 272.94 CLP-177.52

PLAM[TOCENTRIC CONIC

C3 _.i79 VI4L 4.Ti9 DLA -5.85 OLiL 314.06 lAD 4547.1 I_L 12.015 PTH 2.|4 VI4P •.11R OPA -11.70 RAP 2_NJ.45 ECC 1.$781

LNCH AZNTH LNCH TIN| L-I TIN[ INJ LAT |NJ _ INJ RT AIK INJ AZ14TH |NJ TIN| PO CST TIN INJ 2 LAT 1NJ 2 LONG

90.00 7 4i 15 ZO65._ -15.88 32.25 171.45 113.88 l _ 41 1465.4 -12.95 25.10

IO.OO 18 1• 47 5074.10 24.15 _.57 171.40 74.75 II 45 21 4474.2 21.82 216.67

1OO.OO I • 4i 1811.i5 -Ii.TT 13.10 175.94 115.12 i 37 1 1211.9 -13.24 4.08

IOO.OO 11 i2 54 4i04.88 25.n 204._J 171.O4 75.50 21 2 57 4204.• 2.78 1H.36

110.OO 10 • 45 1i10.14 -11._ 354.07 174.41 111.51 10 35 41 101i.1 -15.96 550.00

110.OO _0 57 8W 454i.41 _.55 li5.41 177._ 70.O_ 22 15 59 _149.4 25.35 177.51

DIFF_m[NTIAL COIII_CTIONI NID-CCKJlli_EvlrCUTION ACCURACY (]EIIT D[TEil41NATION ACCUIACY

71_ 1.3178 TIA 2.tH0_ TC3-4.OINX) BAU 1._571 SiT S_14.1 ll_ 45_.0 SG3 1_O.I ST 2131.$ M $2•.4 $S 541.5

liD( .2•511_A -.2_1i IC3 .14_ FAU .014iO I_T -.54_5 _ -.SSL_ Rlrl r .KI98 CRT .7485 CR9 -.7035 C3T -.9972

IrDE .4975 FRA .i542 FC5 -.5414 B9P IT_4 _ 55_4J.1 _ 00152 213 -._018 LSA 2212.4 149A EL_3.1 3SA 19.2

BO_ 1.IIN 88A 2.6159 BC5 4.0132 FSP -407 $41 5549.5 S_ 4_.4 THA 178.19 EL1 2145.6 EL2 216.3 ALF 6.65

LAUtKN DATE OCT 10 1970 FLIGHT TIN| 181.00 ARRIVAL DATE APR 14 1971

HELIOCENTRIC COellC

RL 149.59 LAL .DO

NP 108.9E LAP -R.17

RC 189.910 GL 11.50

PLANET_CENTRIC CONIC

C5 R5.323 VIiL S.03R

LN(N AZNTH LI_N TIN|

SO.DO 7 30 25

• 0.00 18 37 47

1150.00 9 9

100.00 Im 1 21

110.00 10 12 40

110.00 R1 14 49

DI$TANC( 548.77•

LO_ 1•.21 VL 25.714 GAL 4.|_ AZL 87.79 HCA 279.89 liMA 11i.97 ECC .29729 INC 2.2051 Vl 29.827

LOP 29i.17 VP _1.$55 GAP 14.74 AZP ll.l£ TAL 147.05 TAP 84.i4 RCA 17.17 APO 150.77 V2 $4.795

GP 11.E7 ZAL 59.24 ZAP 188.54 (Ti 77.42 ZA[ 1_.57 ET( l?O.8i ZAC 112.71 ETC 273.55 CLP-178.04

DLA -4.74 RAL 514.71 RAO 4§lM|.O VI[L 11.112 PTH 2.17 VHP 9.574 DPA -11.92 RAP 291.i0 ECC 1.41_7

L-I TIN[ INJ LAT |NJ L_iG INJ MT AJC |NJ AZi4TH lNJ TIN[ PO CIT TIM INJ 2 LAT INJ 2 LONG

t124.17 -17.28 iS.k• IN.it 11£.79 8 25 49 1524.2 °14.04 2i.95

9013.14 R5.15 213.81 119J7 74.42 20 _ lO 4463.1 21.58 215.95

lOkl.N -11.55 16.57 INJ2 114.00 9 40 41 1264.0 -14.9R 9.42

4795.51 25.10 t05.45 149.00 75.22 21 21 15 4195.4 E2.57 195.75

1171.32 -21.33 .0_ 178.88 117.37 10 40 31 1071.3 -17.4• 355.04

4543.1HI 2•.tO 185.O4 181.84 19.45 12 3047 3i_8.0 25.E0 177.19

DIFFEIENTIAL CCI_CTIONS

TD( 1.771R "IRA 2.8_ TC5-5.1_47 BAU 1.2551

ItO[ -1771 I_A -.2411 RC3 .14OO FAU .O15it

FDE .5247 FRA .it_ FC3 -.4i77 B_P 17434

B_ 1.7128 MA E.iO0_ BC3 3.?075 F_P -_Jt)

NI_EX(CUTION ACCURACy ORBIT D(TE_IilNATION ACCURACY

SiT 5572.0 8CA_ 447.7 SG5 118.2 ST _50.i SR 327.0 SS 557.5

RNT -.3451NI_ -._284 RTF .9159 CRT .7419 CRS -.7082 CST -.1977

SG8 5597.0R!3 .01P_ R13 -.2159 LSA 2331.5 I_A 218.7 SSA 18.0

SGI 5581.2 _ 4_O.0 THA 171._4 ELl 2_64.3 EL2 215.4 ALF G.27

LAUNCH DATE OCT 10 1970 FLIrd4T TI_ 188.00 ARRIVAL DATE APR 16 1971

14EL IOCrNTRIC CONIC

RL 14i.39 LAL .00

RP ID1.i3 LAP -2.31

NC 1t1.41_ GL 11.55

PLAN[TOCENTR I C CONIC

C3 £0.040 _ 5.L_l

LNCH AZNTH LNCH TIN|

I0.00 7 S!41

90.00 11 55 _4

I00.00 i 1 !' 19

1DO.DO _O li M

110.00 10 14 34

110.00 21 _O 92

DISTAN(( 555.9_

LOL li.tl VL _.447 GAL 5.41 A_. 97,45 14CA 285.04 SI4A 118.71 ECC .27402

LOP 2i9.55 VII 34.315 GAP 15.Lq) AZP •9.44 TAL 165.24 TAP 88.34 RCA 88.18

r,,IP 11.03 ZAL 5t,51 tAP 188.10 (TS 81.07 ZA[ 1_.42 ETE 171.07 ZAC 112.25

DLA -5.71 RAL 519.1_ RAID i_MI.I V[L IL£24 PTH 2.219 VHP 9.655 DPA -11.47

L-I TIME INJ LAT INJ LiNG INJ RT ASC INJ AZ!4TH INJ TIN( PC CST TIN

21il.77 -18.74 _.41 18_.21 111.11 8 215 4 1581.8

$054.L_ _J.i_ _5.M 117.55 74._ L_O 10 50 445i.5

lil4.97 -Ll.lO _0.04 114.72 112.76 9 44 25 1325.0

4788._ 25.00 J_05.27 114.25 75.0G 21 M 27 4188.3

1715.00 -!I.95 5.L5 IN,24 114.07 10 45 18 1123.8

45i_.23 !_.14 104.11 1iS.T7 88.77 _ 46 54 35_.2

lie 2.5743 Vl L_.027

APO 151.23 V2 34.790

ETC 274.14 CLP-178.TG

RAP 301.35 ECC 1.4616

INJ E LAT INJ E LONG

-15.16 3£.11

21.43 215.50

-19.14 12.79

L_.44 119.41

-19.£4 356.10

25.15 177.O4

ORBIT D(TE3_iINAT1ON ACCUIRACT

ST 2551.5 M 325.5 iS 572.1

C_T .750d C_qS -.7134 CST -._)g_81

LSA 2457.0 MSA 214.9 $SA IG.9

EL1 234•.2 EL2 214.0 ALF 5.97

DIFFERENTIAL CCiN_CTICe_

TO( 1.9501 TIIA 3._ TC3-5.5555 IAU 1.f_O8

RDE .1107 IU -Jill RC3 .1114 FAU .01251

FIDE .551i IrlA 1.0_MI5 FC5 -.5140 Blip 17519

BO_ 1.i7R1 MA 3.2188 8C3 3.5354 Flip -311

NID-COU_E_CUTION ACCURACY

8iT Sill.OliN 431.1 445 115.6

RRT -.5114 _ -._D4S RTF .9182

SiR 5404.71t_J .0100 RI5 -.9182

SGI 5584.l S 42 418.4 THA 178.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970

LAUNCH OATE OCT 10 1970 FL|GHT T|ME 190.00 ARRIVAL DATE APR 18 1971

M(LIOCENTRIC CONIC DISTANCE 559.086

RL 149.39 LAL .DO LOt. 16.28 VL 25.619 GAL 6.25 AZL 87.45 NCA 286.20 SHA 118.4S EC¢ .26143 INC 2.5477 Vl 29.627

RP 108.98 LAP -I.4S LOP 302.50 VP 36.279 GAP 15.70 AZP 86.89 TAL 163.55 TAP 89.76 RCA A5.11APO 191.79 V2 34.788

RC 198.840 GL 11.89 6P 10.81ZAL 54.09 ZAP t69.10 ETS 84.90 ZAE 129.47 ETE 171.25 ZAC 111.75 ET( 274.75 CLP-179.49

PLAN[TOCENTR|C CONIC

C$ $1.E07 VHL 5.598 OLA -2.76 RAL 321.60 RAG 6568.2 VEL 12.$SZ PTH 2.23 VHP 9.959 DPA -11.27 RAP 303.79 ECC 1.5136

LNCN AZMTH LNCH TIN( L-I TIN( |NJ LAT INJ LONG lNJ RT A$C INJ AZRTH INJ TIM( PO CST TIN INJ 2 LAT [NJ 2 LONG

90.00 7 $5 4 2E38.19 -20.13 42.99 189.61 110.34 8 32 22 1838.2 -17.18 35.55

90.00 19 IE 10 §055.$0 23.77 223.16 191.28 74.14 20 38 23 4455.3 21.36 215.31

100.00 9 15 8 1979.95 -21.30 25.51 189.13 111.49 9 48 7 1379.9 -18.2D 18.10

100.00 20 34 48 4786.78 24.97 205.17 190.90 73.01 21 $4 34 4188.8 22.41 195.31

110.00 10 20 E§ 1775.53 -24.44 6.55 187.69 114.68 10 50 1 1175.5 -20.91 359.19

110.00 E1 45 59 4563.94 28.E0 185.04 169.66 69.83 23 2 3 3983.9 25.20 177.15

DIFFERENTIAL CDINflECTIONS N|D-COURK EXECUT|OH ACCURACY C_BIT DETERMINATION ACCURACY

TOE £.1869 11A 5.5347 TC3-2.9347 BAU 1.2251 SGT 5359.5 6GR 430.6 SG3 113.0 ST 2448.3 SR 323.9 SS 585.7

ROE .3069 RRA -.2939 RC3 .1009 FAU .01134 RRT -.Z9|l RRF -.2769 flTF .92§3 CRT .7328 CRS -.7192 CST -.9984

FOE .8784 FRA 1.01_9 FC3 -.3147 BSP 17664 $88 5376.7 RE3 .0076 R13 -.9253 LSA 2529.0 HSA 214.7 SSA 15.6

BO[ E.1579 BRA 3.5447 BC3 2.9565 FSP -383 691 5380.9 SGZ 411.8 THA 178.63 EL1 2460.5 EL2 212.2 ALF 5.73

LAUNCN DATE OCT 10 1970 FLIG44T TIN( 192.00 ARRIVAL DATE APR 20 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .00 LOL 16.29 VL

RP 108.114 LAP -E.S7 LOP 305.96 VP

RC 195.111 Gt. 11.80 GP 10.91 ZAL

PLAN(TOC[NIRIC CONIC

C3 34.m VHL 5.9O5

LNCH AZMTH LNCN TIN(

90.00 7 57 30

90.00 19 E7 38

100.00 9 17 59

100.00 20 49 31

110.00 10 t4 12

110.00 21 O 7

DIFFERENTIAL C_nR[CTION$

TD¢[ £.3t/MI TRA 3.8771 TC3-Z.9461 BAU 1.2341

.8£19 RRA -.£718 RC3 .1_133 FAU .01DZ9

FDE .9034 FRA 1.1Ill FC3 -.ESS6 B_P 17726

BOE 2.3489 BRA 3.984_ 6C3 2.9474 FSP -379

DISTANCE 564.108

E5.572 GAL 7.10 AZL 87.27 NCA 299.36 8HA 118.19 ECC .28960 INC 2.7268 Vl 29.827

346.E44 GAP 16.24 AZP 99.10 TAL 181.84 TAP 91.20 RCA 83.96 APO 152.42 VZ 34.796

51.73 ZAP 169.59 ET9 89.98 ZAI[ 129.49 ETE 171.42 ZAC 111.24 ETC 275.33 CLP 179.77

DLA -1.88 RAL 323.85 RAD 6§98.4 VEL 12.500 PTH 2.26 VHP 10.290 DPA -11.01 RAP 306.21 (CC 1.5738

L-I TIN( ZNJ LAT |NJ _ ;NJ RT AEC ;NJ AZMTfl INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LON;

L_15.37 -El.40 44.55 104.00 109.00 8 35 43 1893.4 -18.51 38.97

5034.DZ 23.78 223.21 19§.22 74.16 20 31 52 4434.0 21.38 215.36

• 063.90 -L_.61 26.941 193.54 110.10 9 51 52 1433.8 -19.67 19.42

4788.92 2S.01 203.51 194.62 73.07 22 9 40 4188.8 22.45 195.44

19L_.49 -25.85 9.84 192.13 113.19 10 34 39 1226.5 -22.49 2.30

4364.9_ 29.32 185.38 193.58 70.00 23 16 16 3948.9 23.35 177.48

N_0-_81[ [vlrCUTI(_l ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5580.0 8DR 420.6 993 110.5 ST 2528.1SR 322.2 8s 598.5

RflT -.21£6 RRF -.2515 RTF .9276 CRT .7561CRS -.7238 CST -.9987

SC_ 3404.4 fl23 .0093 R13 -.9276 LSA 2607.2 NSA 212.1 SSA 15.1

SG1 3389.1SG2 403.7 THA 178.82 EL1 2337.9 EL2 209.9 ALF 5.55

LAUNCH DATE OCT 10 1970 FLIGHT TIME 194.00 ARRIVAL DATE APR 22 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .00 LO_ 1|.28 VL

RP 108.94 LAP -2.89 LOP 308.82 VP

RC li8.997 GL 11.85 ;P 10.42 ZAL

PLANETOCENTRIC CONIC

C3 39.113 VHL 8.254

LNCN AZNTN LNCN TIME

90.00 7 59 58

9O.00 19 42 2

100.00 9 20 49

100.00 E1 3 32

llO.OO 10 87 53

110.00 22 13 18

DIFFERENTIAL CDItRECTION3

TO( t.5237 TRA 4.2393 TC3-2.3341 BAU 1.2211

ROE .33R7 lIRA -.2739 RC3 .DG80 FAU .00925

FOE .9328 FRA 1.1781 FC3 -.2047 B_k 0 17649

BO( 2.5484 BRA 4.2492 6C3 2.3351 FSP -373

DISTANCE 569.022

25.528 GAL 8.03 AZL 87.08 HCA 292.52 SMA 117.94 ECC .29862 INC 2.9130 Vl 29.827

36.211 GAP 18.83 AZP 88.86 TAL 160.13 TAP 92.67 RCA 82.72 APO 153.18 VZ 34.785

49.31ZAP 169.33 ET8 93.26 ZAE 129.50 (TE 171.39 ZAC 110.7A ETC 275.89 CLP 179.02

DLA -1.08 RAL 325.96 RAG 8586.5 VEL 12.668 PTH 2.30 VHP 10.852 DPA -1D.71 RAP 308.61ECC 1.6437

L-I TIM( INJ LAT |NJ LONG lNJ RT ASC [NJ AZNTN |NJ TIN( PC) CST TIN INJ Z LAT lNJ 2 LONG

8347.31 -22.55 50.07 198.38 107.39 8 39 6 1747.3 -19.93 42.37

3038.19 23.88 223.49 199.12 74.28 21 $ 20 4438.2 21.47 215.63

E088.54 -23.80 30.45 197.94 108.94 9 55 35 t488.3 -21.03 22.75

4794.16 23.12 203.67 199.72 73.23 22 23 46 4194.2 22.58 195.79

1879.51 -27.15 13.15 194.39 111.62 lO 39 11 1278.3 -23.97 5.4Z

4579.93 28.51 185.93 197.46 70.28 23 29 33 3977.0 25.55 179.00

MID-COI_9( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT §382.0 SGR 409.9 SG3 108.0 ST 2592.1 SR 320.3 88 610.9

RRT o.2312 RRF -._ZO RTF .9326 CRT .7805 CR3 -.7331 CST -.9989

SGe 5397.6 R23 .0G53 R13 -.9326 LSA 2674.2 MSA 209.1 $$A 14.3

SG1 5382.8 SG2 398.7 THA 178.99 EL1 2603.6 EL2 207.1 ALF 5.40

LAUNCH DATE OCT 10 1970 FLIGHT TIN( 196.00 ARRIVAL DATE APR 24 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .00 LOL 16.28 VL

RP 108.94 LAP -2.90 LOP 311.98 VP

RC 11MI.799 GL 11.88 GP 10.25 ZAL

PLAH[TOCENTRIC CONIC

C3 44.03E VI4L 1.837

LNCH AZMTH LNCH TIN(

9O.00 9 2 L_

9O.00 19 33 I_

100.09 9 23 40

100.00 21 19 52

110.00 10 31 32

110.D0 22 E3 29

DIFFI[RENTIAL _CTIOI_

TO( £.7338 TRA 4.8131 TC3-2.D432 BAU 1._037

RD[ .3311 IliA -.2777 RC3 .0344 FAU .00822

FDE .9811 FRA 1.21_7 FC3 -.1815 08P 17978

BDE 2.7387 BRA 4.8314 BC3 2.0439 FSP -388

DISTANCE 573.808

23.481 GAL 9.01AZL 86.99 HCA 295.67 SMA 117.70 ECC .30839 INC 3.1079 Vl 29.827

58.179 GAP 17.48 AZP 89.65 TAL 156.50 TAP 94.17 RCA 81.38 Aft) 154.02 V2 34.765

47.44 ZAP 169.60 ET9 97.72 ZA[ 129.49 ETE 171.73 ZAC 110.23 ETC 276.44 CLP 178.25

DLA -.33 RAL 327.93 RAD 6368.7 VI[L 12.861PTH 2.34 VHP 11.030 DPA -10.33 RAP 310.98 ECC 1.7250

L-I TIN| INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

23911.94 -23.59 33.39 Z02.74 10tt.13 8 42 29 1799.9 -21.18 45.75

506§.49 23.99 223.1M! 202.99 74.49 21 19 47 4463.3 21.63 216.10

2139.07 -24.66 33.90 _.32 107.13 9 59 18 1338.1 -22.29 28.03

490_.39 23.28 204.24 202.58 73.49 22 36 55 4202.6 22.78 196.34

llr£5.81 -29.34 16.47 Z01.02 109.97 11 3 38 1325.6 -25.35 8.57

4587.81 28.73 196._ Z01.32 70.66 23 41 37 3987.8 25.83 178.70

NID-COURI_ (X2CUTION ACCURACY ORBIT DETERNINATION ACCURACY

_T 3571.5 _ 3_.5 383 103.6 ST 2647.1 SR 318.2 SS 823.6

RRT -.1999 RRF -.IIK)O flTF .9377 CRT .7858 CRS -.7411CST -.9990

SGB 5386.1 R23 .0044 RI3 -.9377 LSA 2730.4 NSA 205.6 SSA 13.6

SGI 3371.9 392 390.6 THA 179.16 ELI 2638.4 EL2 203.8 ALF S.29
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970,

LAUNCH DATE OCT 10 1970 FLIGHT TIME 198.00 ARRIVAL DATE APR 26 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .DO

RP 109.94 LAP -2.90

RC 200.579 GL 11.84

PLAN[TOCENTRIC CONIC

CS 49.904 VHL ?.DS7

LN(H AZMTH LNCH TIM(

10.00 8 5 D

IO.O0 20 7 41

1OO.OO 9 29 29

100.00 21 28 53

110.OO 10 35 4

110.OO 22 38 47

DISTANCE 578.442

LOL 16.28 VL 25.437 GAL 10.07 AZL 66.99 i'K:A 298.83 SMA

LOP 315.15 VP 39.149 GAP 16.19 AZP 08.40 TAL 159.69 TAP

GP 10.09 ZAL 45.50 ZAP 199.59 ETS ID2.3Z ZAE 129.45 ETE

117.47 ECC .31963 INC S.$138 Vl 29.827

95.72 RCA 79.92 APO 155.02 vz 34.766

171.90 ZAC 109.72 ETC 276.97 CLP 177.46

DLA .31 RAL 329.81 RAO 6588.8 VEL 13.093 PTH 2.39 VHP 11.488 DPA -9.95

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZRTH 1NJ TIN[ PC) CST TIM

2451.18 -24.52 57.05 207.05 104.63 8 45 51 1851.2

5075.77 24.18 224.69 206.81 74.79 21 32 17 4475.8

2188.33 -25.94 37.32 206.66 105.58 10 2 58 1588.3

4913.85 25.50 205.01 206.41 73.84 22 49 6 4213.9

1973.96 -_.41 19.80 205.43 108.27 11 7 58 1373.7

4601.29 L_i.05 187.61 Z05.14 71.14 23 53 28 4001.3

DIPF(RENTZAL CORRECTIONS

TD( 2.9513 TRA 5.0308 TC3-1.7730 BAU 1.1809

ItO( .$800 RRA -.2770 RC3 .0426 FAU .00720

POE .9_ FRA 1.2807 FC3 -.lZ$2 BSP 18105

BOlE 2.9757 BRA 5.03114 BC3 1.7735 FSP -363

MID-COURSE EXECUTION ACCURACY

$GT 5351.0 _ 386.5 SG3 103.2

Rt_T -.1593RRF -.1547 RTF .9430

5369.9 R23 .0038 R13 -.9430

SG1 5356.3 $62 381.5 THA 179.34

RAP $13.$2 ECC 1.8196

INJ 2 LAT INJ Z LONG

-22.27 49.10

21.86 216.77

-23.45 29.34

23.04 197.O7

-26.63 11.7Z

26.20 179.59

ORBIT DETERMINATION ACCURACY

3T 2692.3 SR 315.8 $S 637.0

CRT .7721CR9 -.7498 CST -.9992

LSA 2777.3 NSA 201.5 $SA 13.0

EL1 2703.4 EL2 199.9 ALF 5.20

LAUNCH DATE OCT 10 1970 FLIG_IT TIME ZO0.O0 ARRIVAL DATE APR 28 1971

H(LIOCENTR|C CONIC

RL 149.39 LAL .00

NP 101.93 LAP -3.00

RC Z02.339 GL 11.78

PLAN[TOCENTRIC CONIC

C3 51.530 Vlt4L 7.519

LI4CH AZMTH LMCH TIN[

90.D0 9 7 3_

IO.O0 20 19 0

IOO.OO 9 t9 19

I00.00 21 39 S5

110.OO 10 39 30

110.OO 22 47 12

DISTANCE 592.894

LOL 19.28 VL 25.314 GAL 11.22 AZL 86.47 NCA 301.98 SMA

LOP 318.31 VP _.120 GAP 18.97 AZP 68.13 TAL 155.34 TAP

GP 9.95 ZAL 43.69 ZAP 169.50 [TS lOT.DO ZAE 129.39 ETE

117.24 ECC .33190 INC 3.§317 Vl 29.827

97.32 RCA 78.33 APO 156.15 V2 34.787

172.06 ZAC 109.22 ETC 277.48 CLP 176.64

DLA .91 RAL 331.54 RAD 6569.0 _I[L 15.337 PTH 2.44 VNP 11.971 DPA -9.52

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PC) CST TIM

2500.93 -25.33 60.46 211.31 103.10 8 49 13 1900.9

5088.75 24.41 225.56 210,59 75.18 21 43 49 4488.8

L_37.19 -26.69 40.70 210.98 103.99 10 6 35 1637.2

4927.73 25.76 2D5.1N_ 210.16 74.28 23 0 23 4227.7

LffS_O.5S -30.36 23.12 201.61 106.52 11 12 11 1420.5

4617.13 L_.40 188.72 L_6,93 71.71 24 4 9 4017.1

DIPF[RENTIAL CORRECTIONS

TD( 3.1815 TllA 5.4671 TC3-1.5227 BAU 1.1510

RI)( .4029 RRA -.273£ RC3 .0324 FAU .00616

PDE .72£6 FRA 1.3391 FC3 -.0t43 BSP 18193

BO( 3.2079 IMIA 5.4739 BC3 1.5230 FSP -357

MID-_3[EXI[CUTION ACCURACY

SGT 5337.2 _ 374.0 SG3 1OO.9

RRT -.1178 RRF -.1156 RTF .9482

5330.3 R23 .DO33 R13 -.9482

SG1 5337.4 3G2 371.4 THA 179.52

RAP 315.62 ECC 1.9303

INJ 2 LAT INJ 2 LONG

-23.28 52.40

22.18 217.6S

-24.50 32.59

23.33 197.99

-27.80 14.96

26.62 180.63

ORBIT DETERMINATION ACCURACY

ST 2729.3 SiR 313.1 SS 651.7

CRT .7792 CR8 -.7594 CST -.9993

LSA 2816.5 MSA 196.9 SSA 12.3

EL1 2740.2 EL2 195.5 ALF 5.13

LAUNCH DATE OCT 10 1970 FLIGNT TIME 202.00 ARRIVAL DATE APR 30 1971

HELIOCENTRIC CONIC

ML 149.59 LAL .DO

RP 108.93 LAP -3.08

RC 204.080 GL 11.89

PLAN[TOCENTRIC CONIC

C3 $4.427 VHL 9.027

LI_EH AZMTH LNCM TIME L-I TIME 1NJ LAT

90.00 6 10 4 2549.05 -26.03

90.00 20 29 20 5104.23 24.67

lO0.O0 9 32 4 2264.52 -27.42

100.00 21 50 1 4843.99 26.05

110.OO 10 41 S1 2OQ6.12 -31.20

liD.DO 22 59 44 4635.15 29.77

DIFFERENTIAL CORRECTIONS

TO( 3.4299 TRA 5.9361 TC3-1.2909 BAU 1.1121

RDE .4270 RRA -.266Q RC3 .0236 FAU .0OS07

POE .7572 FRA 1.4030 PC3 -.0681BSP 18217

BI)E 3.4593 BRA 5.9420 9C3 1.2911FSP -330

DISTANCE 587.125

LOL 16.28 VL 25.352 GAL 12.45 AZL 86.23 MCA 305.14 SMA

LOP 321.48 VP 36.092 GAP 19.84 AZP 67.83 TAL 153.85 TAP

GP 9.81 ZAL 42.02 ZAP 169.35 (TS 111.72 ZAE 129.29 ETE

117.02 ECC .$4556 INC 3.7658 Vl 29.827

98.99 RCA 76.58 APO 157.46 V2 34.789

172.21 ZAC 108.71 ETC 277.96 CLP 175.78

DLA

INJ LONG INJ RT ASC INJ AZMTH INJ TIN[

63.91 215.50 101.56 8 52 $3

229.62 214.30 73.64 21 54 25

44.03 215.17 102.39 10 10 9

207.08 213.90 74.80 23 10 43

26.41 214.12 104.74 11 16 17

169.98 212.66 72.38 24 13 59

MID-COURSE EXECUTION ACCURACY

$&T 5313.3 Sr_R 361.2 SG3 98.8

RRT -.O719RRF -.0719 RTF .9535

3_ 5327.7 R23 .0030 R13 -.9535

S&l 5313.5 S_2 360.3 THA 179.72

1.43 RAL 333.15 RAD 9569.2 VEL 15.630 PTH 2.49 VHP 12.508 DPA -9.05 RAP 317.88 ECC 2.0603

PO CST TIM INJ 2 LAT INJ 2 LONG

1949.0 -24.17 53.64

4304.2 22.46 219.64

1684.5 -25.44 33.79

4244.0 23.71 199.06

1466.1 -28.86 17.98

4035.2 27.08 181.03

ORBIT DETERMINATION ACCL_ACY

ST 2759.3 SIR 310.1 S$ 668.3

CRT .7873 CRS -.7698 CST -.9994

LSA 2949.7 MSA 191.7 SSA 11.7

EL1 2770.3 EL2 190.4 ALF 5.08

LAUNCH DATE OCT 10 1970 FLIGHT TIM( 204.00 ARRIVAL DATE NAY 2 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .00

RP 109.92 LAP -3.15

RC ZO5.a02 GL 11.37

PLANETOCENTRI( CONIC

C3 75.746 VHL 8.588

LNCH AZNTH LNCH TIME

90.00 8 12 33

90.00 ZO 39 42

1OO.OO 9 34 49

IOO.OO 21 59 10

110.OO 10 43 S

110.00 23 3 23

DISTANCE 591.088

LOL 16.28 VL 23.311 GAL 13.79 AZL 85.98 I.K:A 308.30 SNA

LOP 324.64 VP 36.066 GAP 20.81AZP 87.51TAL 152.43 TAP

GP 9.69 ZAL 40.48 ZAP 169.06 (T$ 116.43 ZAE 129.15 IT(

116.81 ECC .36082 INC 4.0183 Vl 29.827

100.73 RCA 74.66 APO 138.96 V2 34.792

172.37 ZAC 108.21 ETC 278.43 CLP 174.89

DLA 1.89 RAL 334.64 RAD 6569.4 VI[L 15.968 PTH 2.55 VHP 13.106 DPA -8.35

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIN[ PO ¢ST TIN

£393.39 -26.62 67.08 219.59 100.03 8 33 31 1995.4

9121.99 24.97 227.83 217.94 76.19 22 4 4 4322.0

2530.15 -28.03 47.28 219.29 100.79 10 13 39 1730.1

4862.44 26.37 208.35 217.34 73.39 23 20 12 4262.4

2110.21 -31.92 29.64 218.35 102.95 11 20 15 1510.2

4633.14 30.18 191.40 216.33 73.13 24 22 58 4035.1

DIFFERENTIAL CCSN[CTION6

TIME 3.6959 "IRA 8.4427 TC3-1.0773 BAU 1.O623

RDE .4336 RgA -.2347 RC3 .0168 FAU .00390

POE .7930 FflA 1.4731 FC3 -.O437 BSP 18163

BIDE 3.7239 BRA 9.4477 BC3 1.0774 FSP -341

MID-COURSE EXECUTION ACCURACY

SGT 5291.7 SGR 348.3 SG3 96.8

RRT -.OLII_iRRF -.1_30 RTF .9588

SG6 3303.1 R23 .0029 R13 -.9588

SG1 5291.7 3G2 348.2 THA 179.92

RAP 320.09 ECC 2.2137

INJ 2 LAT INJ 2 LONG

-24.96 58.80

22.82 219.82

-26.27 38.92

24.11 200.28

-29.81 21.07

27.57 183.18

ORBIT DETERMINATION ACCURACY

3T 2783.6 SR 306.9 SS 687.3

CRT .7964 CRS -.7809 C$T -.9995

LSA 2877.6 MSA 186.0 SSA 11.2

ELI 2794.4 EL2 184.9 ALF 5.04
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970 p

LAUNCH DATE OCT 10 1970 FLIGHT TIRE 206.00 ARRIVAL DATE HAY 4 1971

NELIO£ENTRIC CON|C

RL 149.39 LAL .00

RP 108.91 LAP -3.22

RC 207.$O3 GL 11.43

PLANE TOCENTRIC CONIC

C$ 84.806 VHL 9.209

L_H AZMTN LNCH TIM(

iO.OO 8 15 6

90.DO lO 47 4

100.00 9 ST 31

100.00 22 T 21

110.00 10 48 12

110.00 23 13 9

DIFFERENTIAL CORRECTIONS

T0E 5.1141 TRA 6.1917

ROE .Ills RRA -.1387

FCd[ .83tl FRA 1.5507

BOE 4.0131 BllA 8.9967

OISTANCE 594.720

LOL 16.28 VL 25.272 GAL IS.26 AZL 65.71 H(A 311.45 SHA 116.61 ECC .37791 INC 4.2945 Vl 29.827

LOP 327.81 VP $8.042 GAP 21.90 AZP 87.15 TAL 151.12 TAP 102.57 RCA 72.54 APO 160.67 v2 34.795

GP 9.57 ZAL 39.08 ZAP 168.69 ET8 121.08 ZA( 128.97 ETE 172.52 ZAC 107.71ETC 278.87 CLP 173.95

DLA 2.29 RAL $36.01 RAD 6569.7 VEL 14.358 PTH 2.61 VHP 13.776 DPA -8.OS RAP 322.24 ECC 2.3957

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT |NJ 2 LONG

2839.67 -27.11 70.23 223.56 98.52 8 59 6 2069.7 -25.66 61.86

$141.84 26.28 229.20 221.49 76.80 22 12 46 4541.8 23.21 221.14

2376.86 -28.56 $0.42 223.30 99.21 lO 17 5 1773.9 -27.00 41.97

4882.88 26.72 209.77 221.10 76.07 23 28 44 4282.9 24.54 201.65

21S2.10 -32.52 32.80 222.47 101.17 11 24 S 1552.6 -30.64 24.09

4879.90 30.60 192.98 219.92 73.96 24 31 6 4076.9 28.10 184.65

MID-COUPS( (X(CUTION ACCURACY CIRBIT DETERRIHATION ACCURACY

TC3 -.8811 BAU .9990 _T $266.0 6_ 335.6 SG3 94.9 ST 2802.S _ 303.5 SS 709.Z

RC3 .0112 FAU .00262 RRT .0360 RRF .0319 RTF .9639 CRT .8066 CRS -.7929 CST -.9996

FC3 -.0287 BSP 18008 SG8 5278.7 R23 -.0029 R13 .9669 LSA 2900.9 MSA 179.8 SSA 10.6

BC3 .8811 FSP -331 SG1 $266.0 SG2 335.4 THA .13 ELI 2816.0 EL2 178.8 ALF 5.01

LAUNCH DATE OCT 10 1970 FLI{44T TIM( 208.00 ARRIVAL DATE NAY 6 1971

HELIOCENTRIC CONIC

RL 149.39 LAL .00

RP lO1.DO LAP -3.27

RC 101.184 GL 11.28

PLAN[T(X_ENTRIC CONIC

C3 ll.011 V14L 1.900

LNCH AZMTH LNCH TIME

DO.OO 8 17 37

IO.O0 ZO $4 26

100,00 1 40 10

100.00 22 14 33

110.00 10 $1 13

110.00 23 Im O

DISTANCE 597.946

LOL 16.28 VL 25.235 GAL 16.87 AZL 85.40 H(A 314.61 SNA 116.41 ECC .39712 I NC 4.5987 Vl 29.827

LOP $30.98 VP _.020 GAP 23.12 AZP 86.77 TAL 149.91 TAP 104.52 RCA 70.18 APO 182.64 V2 34.799

GP 9.47 ZAL 37.81 ZAP 168.22 ITS 125.63 ZAE 128.72 [TE 172.69 ZAC 107.21 ETC 279.28 CLP 172.95

DLA 2.61 RAt. 337.26 RAD 6569.9 VEL 14.811PTH 2.68 VHP 14.530 OPA -7.50 RAP 324.33 ECC 2.6161

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T1146 -PO CST TIN INJ 2 LAT INJ 2 LONG

2881.69 -27.49 73.24 227.37 97.06 9 2 18 2081.7 -26.23 64.80

S166.61 25.61 230.71 224.96 77.49 22 20 29 4666.6 26.66 222.60

2415.39 -28.98 56.44 227.16 97.67 10 20 26 1615.4 -27.62 44.90

41105.14 27.07 211.33 224.56 76.81 23 $6 18 4305.1 24.99 206.15

2195.04 -33.01 35.85 226.45 99.42 11 27 46 1593.0 -31.36 27.02

4700.26 31.02 194.64 223.42 74.87 24 38 2D 4100.3 28.64 186.25

OROIT DETERMINATION ACCURACY

ST 2815.9 _ 299.9 $3 734.6

CRT .8174 CRS -.8057 C$T -.9997

LSA 2920.4 NSA 173.1SSA ID.1

ELI 2826.6 EL2 172.1ALF 4.99

DIFFERENTIAL C(_tltECTION$

TD_ 4.1911 TRA 7.589| TC3 -.7014 BAU .9191

RDE .5142 liRA -.2170 RC3 .OOQ9 FAU .00118

FOE .1835 FRA 1.8372 FC3 -.0104 BSP 17728

SO( 4.3288 BRA 7.$929 BC3 .7014 FSP -319

MID-COURSE EXECUTION ACCURACY

SGT 5239.2 SGIR 323.3 SGS 93.1

RRT .0193 RRF .0936 RTF .9689

SGB 5249.2 fl2S -.0030 R13 .9689

3G1 5239.3 SG2 -321.7 THA .35

LAUNCH DATE OCT 10 1970 FLIGHT TIME 210.00 ARRIVAL DATE NAY 8 1971

HELIOCENTRIC CONIC

RL 149.$9 LAL .00

RP 108.88 LAP -S.S2

RC 210.144 GL 11.10

PLAN[TO(ENTR[C CONIC

C3 113.815 VHL 10.673

LNCH AZMTH LN(H TIME

90.DO 8 20 6

tO.OO 11 0 43

100.00 9 41 47

100.00 26 20 43

110.00 10 $4 S

110.00 23 26 53

DIFFERENTIAL CORRECTIONS

TOE 4.6418 TRA 8.2463

ROE .S41E RRA -.1886

FOE .9396 FRA 1.7338

BO[ 4.8746 BRA 8.2454

DISTANCE 600.653

LOt. IS.28 VL 25.199 GAL 18.66 AZL 85.06 HCA 317.76 SHA 116.23 ECC .41879 INC 4.9881 Vl 29.827

LOP S$4.15 VP $5.999 GAP 24.51 AZP 86.34 TAL 148.85 TAP 10S.61 RCA 67.55 APO 164.91 V2 34.804

GP 9.36 ZAL 36.69 ZAP 167.GS ETS 130.06 ZAE 128.41 ETE 172.87 ZAC 106.78 ETC 279.67 CLP 171.88

DLA 2.87 RAL $36.$4 RAD 6570.2 VEL IS.338 PTH 2.75 VHP 15.$83 DPA -6.96 RAP $26.$4 ECC 2.8747

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C3T TIN INJ 2 LAT lNJ 2 LONG

2721.11 -27.79 76.09 231.01 95.66 9 5 27 2121.1 -26.72 67.59

S|87.17 25.95 232.35 228.25 78.25 22 27 10 4587.2 24.07 224.19

2454.42 -29.30 56.30 230.83 96.20 10 23 41 1854.4 -28.13 47.69

4929.09 27.46 213.02 227.90 77.63 23 42 52 4329.1 25.45 204.78

2231.21 -33.40 38.77 230.24 97.74 11 31 17 1661.2 -$1.97 29.83

4725.06 31.45 196.45 226.81 75.86 24 44 36 4125.1 29.19 187.97

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.5380 BAU .8193 $GT 5211.5 SGR 311.9 $63 91.5 ST 2824.4 SR 296.4 SS 764 .0

RC3 .0040 FAU-.O0047 RRT .1896 RRF .1625 RTF .9767 CRT .8293 CRS -.8192 CST -.9998

FC3 .0035 BSP 17316 SGB 5220.8 R23 -.0032 R13 .9737 LSA 2936.2 MSA 165.9 SSA 9.5

BC3 .5380 FSP -306 SG1 5211.7 SG2 307.4 THA .58 EL1 2865.I EL2 165.0 ALF 4.99

LAUNCH DATE OCT 10 1970 FLIGHT TIM( 212.00 ARRIVAL DATE NAY 10 1971

HELIOCENTRIC CONIC DISTANCE 602.714

RL 149.39 LAL .00 LOL 11.28 VL 25.165 GAL 20.64 AZL 84.68 HCA 320.92 SNA

RP 108.88 LAP -3.SS LOP 337.32 VP 35.981 GAP 26.09 AZP 85.86 TAL 147.96 TAP

RC 112.484 GL 10.91 GP 9.26 ZAL 35.73 ZAP 166.92 ITS 134.34 ZAE 128.01 ETE

PLAN[TOCENTRIC CONIC

C5 133.Z04 VHL 11.541 DLA 3.05 RAL 339.30 RAD 6570.4 V(L 15.954 PTH 2.82 VHP

LNCH AZNTH LNCH TINS L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH

90.00 8 22 34 2757.55 -28.01 78.73 234.42 94.35

90.00 21 5 51 3212.43 26.29 234.13 231.42 79.07

100.00 9 43 ZO 2410.59 -29.54 58,945 234.28 94.82

100.00 22 23 47 4964.63 27.79 214.83 231.08 78.52

110.00 10 38 50 2266.78 -33.69 41.50 233.81 96.15

110.00 25 30 45 4751.21 31.87 198.37 230.06 76.93

DIFFERENTIAL COItlt(CTION$ MID-COURSE EXECUTION ACCURACY

SGT 5162.3 STdl 301.8 SG3 89.9

RRT .2488 RRF .2388 RTF .9781

SGB 5191.1 R23 -.0035 R13 .9781

SG1 5182.9 SG2 292.4 THA .83

TDE 5.0184 TRA 8.9595 TC3 -.3t02 BAU .6949

ROE .S184 RRA -.1522 RC3 .0026 FAU-.OO238

FOE .9140 FRA 1.8425 FC$ .0155 BSP 15765

BOE 5.0529 BRA 8.9605 8C$ .3902 FSP -290

116.06 ECC .44360 INC 5.3214 Vl 29.827

108.88 RCA 64.61 APO 167.51 V2 34.810

173.05 ZAC 106.25 ETC 280.03 CLP 170.72

16.353 DPA -6.46 RAP 328.27 ECC 3.1922

INJ TIM( PO CST TIM INJ Z LAT INJ 2 LONG

9 8 31 2157,6 -27.11 70.18

22 32 44 4612,4 24.51 225.91

10 26 50 1890.6 -28.56 50.29

23 48 21 4354.6 25.93 206.53

11 34 37 1666.8 -32.48 $2.48

24 49 57 4151.2 29.74 189.81

ORBIT DETERMINATION ACCURACY

ST 2827.2 SR 293.0 SS 798.1

CflT .8419 CRS -.8334 CST -.9998

LSA 2948.0 HSA 158.3 SSA 9.0

EL1 2838.0 EL2 157.5 ALF 5,00

2108



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197OJ

LAUNCH DAT[ O(T 10 1970 FLIGHT TIN[ Z14.00 ARRIVAL DATE NAY IZ 1971

O_I[LIO([NTRI( CONIC DISTANCE 603.943

RL 148.3R LAL .DO LOt. 16.E8 VL E5.134 GAL ZZ.•7 AZL _1.24 HCA 324.07 •HA 115.90 ECC .47113 Vl ER.BZ7

RP 108.85 LAP -3.38 LOP 340.49 vP 35.••8 GAP 27.91 AZP 85.33 TAL 147.Z• TAP 111.35 RCA 61.30 vz 34.814

RC 214.10E GL 10.70 GP 9.17 ZAL 34.93 ZAP 1••.0• ETS 138.47 ZAE 1Z7.5D ETE 173.Z• ZAC 105.79 CLP 189.46

PLAI_TOCENTRIC CONIC

C3 15•.•17 VHL 12.523 DLA 3.15 RAL 340.0• RAD 8570.7 VEL 18.•7• PTH 2.89 VHP 17.464 DPA -5.91 RAP 330.D• ECC 3.5809

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ Z LAT INJ Z LONG

IND.OO 8 23 O 2790.53 -Z•.1• •1.13 237.57 93.16 9 11 30 21•0.5 -27.42 72.54

RO.OO 21 I 45 323•.37 2•.•2 23•.03 234.41 79.•7 ZZ 37 4 463•.4 Z4.•G 227.75

100.00 9 47 4• 2328.42 -29.70 61.$9 Z37.47 93.S5 10 Z• SZ ll23.4 -28.•9 52.•8

100.00 22 29 37 4981.71 2•.14 216.77 254.10 79.4• 25 52 39 43•1.7 26.40 208.40

110.00 10 59 23 _.2• -33.90 44.0_ 237.11 •4.•7 11 37 45 16••.3 -SZ.R8 3A.93

110.00 25 34 29 477•.•Z 32.27 200.41 233.15 78.07 Z4 54 • 4178.6 30.30 191.75

INC 5.7807

APO 170.50

ETC ZSD.35

DIFFERENTIAL CDNRECT|CXqS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

71_ 5.5803 TRA 9._S TC3 -.2711BAU .SI83 IM;T 5123.0 8CAt L_3.3 383 •7.9 ST 279•.3 SR 289.5 SS 829.4

.•319 RRA 0.18_ RC3 .0014 FAU-.O0414 RRT .3274 RRF .3188 RTF .••20 CRT .8342 CR• -.•4•7 CST -.9998

FO_ 1.0484 FRA 1.SSL_ FC3 .Ott• BSP 17325 •CAD 5131.4 ItZ3 -.0039 R13 .••tO LSA 2•30.0 N•A 150.7 SSA 8.4

ROE S.4173 •lA R.•IN_7 BC3 .2711FSP -L_J)7 SGI 5123.9 Sf_ 277.1THA 1.08 EL1 2•10.2 EL2 150.0 ALF 5.06

LAUNCH DATE OCT 10 1•70 FLIGHT TIN[ 21•.00 kRRIVAL DATE MAY 14 1971

HELIOCENTRIC CONIC DISTANCE 604.111

RL 149.58 LAL .00 LOL 1•.t• VL 25.106 GAL 25.40 AZL 63.73 HCA 327.23 •HA

IO8.8_ LAP -3.3• LOP $43.6• VP 35.9S2 GAP 30.01 AZP 84.72 TAL

RC 213.•!_ GL 10.47 GP •.07 ZAL 34.32 ZAP 165.05 [T3 142.44 ZAE

PLAN[TOCLrNTRIC CON|C

C3 111.008 VIAL 13.•38 DLA 3.15 RAL 340.71 RAD •571.D VEL 17.531 PTH

LNCH AZNTH LNCH TIN[ L-I TIME |NJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TIN[

RO.O0 • 27 23 281•.51 -28.25 •5.25 240.41 92.10 9 14 24

BO.O0 21 12 14 •tEND.Or 26.94 238.D8 237.19 80.94 22 40 2

100.00 • 30 13 2652.40 -L_.80 •3.53 240.34 92.42 10 32 46

100.00 tie St • 3010.S? 2•.4• 218.•3 236.•0 80.52 23 55 37

110.00 11 I 31 2328.24 -34.D4 46.27 240.09 93.35 11 40 39

110.00 23 341 Je 4807.30 32._ tOt. S8 236.04 79.L_ 24 57 6

DIFFERENTIAL _CTION8 N|D-C.O_tl_ EXECUTION ACCURACY

TlX S.•O•9 TNAIO.StSI TC3 -.1577 BAU -3923 SGT 5073.9 _ 287.1 883 88.Z

I_ .8816 IRA -.OSO0 RC3 .D016 F&U-.D06•3 RRT .4141 RRF .4054 RTF .9•56

FI_ 1.11•6 FRA t.0847 FC3 .OSO• BSP 17220 SC_ 5082.0 R23 -.0042 R13 .9858

5.8438 BRAID.St•2 BC3 .1577 FSP -291 SG1 5075.3 SGZ 261.3 THA 1.35

115.76 ECC .50279 IN(: 6.2725 Vl 29.827

146.86 TAP 114.09 RCA 97.36 APO 173.96 V2 54.828

126.88 ETE 173.49 ZAC 105.35 ETC 280.63 CLP 168.06

2.97 VHP 18.743 DPA -5.41 RAP 331.77 ECC 4.0•12

PO CST TIN INJ 2 LAT INJ 2 LONG

2219.5 -27.•• 74.•3

46G8.0 25.41 229.73

1952.4 -2•.15 54.79

4410.4 2•.88 210.40

1728.2 -33.20 37.13

4207.3 30.84 193.81

ORBIT DETERNINATION ACCURACY

ST 2777.4 SR 28•.4 S• 870.9

CRT .8674 CRS -.8611 C$T -.9999

LSA 2921.3 NSA 142.6 SSA 7.8

ELI 2788.6 EL2 141.9 ALF 5.12

LAUNCH DATE OCT 10 1970 FLIGHT TIN[ 218.00

HELIOCENTRIC CONIC DISTANCE 602.900

RL 149.3R LAL .DO LOt. 16.28 VL 25.062 GAL 2•.27 AZL 83.12 NCA 330.38 SNA

RP tOe.e0 LAP -3.39 LOAP 346.•4 VP 35.•43 GAP 32.45 AZP $4.01TAL 146.78 TAP

RC 217.278 GL 10.22 GP 8.97 ZAL $3.•2 ZAP 163.84 ET3 146.24 ZAE 126.06 ETE

PLAN[TOCENTRIC CONIC

CS 22R.4•4 VHL 14.•15 DLA 3.05 RAL 341.12 RAD 6571.3 VEL 18.541PTH 3.05 VHP

LI_H AZNTM LNCH TIME L-I TIME INJ LAT

tO.DO I 29 47 28M$.83 -28.29

tO.DO 21 13 8 5298.53 27.25

100,00 9 52 33 2576.•7 -_.8•

t00.OO 22 33 3 50,40.73 28.80

lSO.OO 11 4 4 2353.O4 -34.12

110.00 23 38 1 4837.32 33.01

DIFFERENTIAL CORRECTIONS

T0t[ 8.2707 TRAll.4_7 TC3 °.0578 BAU .1721

RD[ .75•3 RRA .OL_ RC3 .002• FAU-.O0972

!.1R34 FRA 2.2341FC3 .0378 BSP 17110

BI)[ •.3140 BRAll.4_H$7 BC3 .0379 FSP -288

LAUNCH DATE OCT 10 1070 FLIGHT TIN[ tZO.O0

_IELIOCENTSIC CONIC DISTANCE 599.897

NL 14R.38 LAL .00 LOL 1•.2• VL 25.062 GAL 31.57 AZL 82.38 HCA 333.53 •HA

RP 108.78 LAP -S.39 LOP 330.01VP 35.937 GAP 35.31AZP 83.17 TAL 147.06 TAP

NC 21R._3 GL 9.95 GP 8.86 ZAL 33.7• ZAP 182.41ETS 149.88 ZAE 125.07 ETE

PLAN[TOCE*NTRIC CONIC

C3 284.48• VIAL 1•.385 DLA 2.83 RAL 341.29 RAD 6571.6 VEL 19.743 PTH 3.12 VHP

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT

tO.O0 8 32 7 2842.89 -28.31

tO.O0 21 12 9 5331.17 27.54

100.00 R 54 47 2584.O8 -_.88

100.00 _ 32 11 5073.03 29.10

110.00 11 6 4 2372.•8 -34.1•

110.130 t• 37 24 4•68.80 33.34

DIFFERENTIAL COI|IiECTIOIS

TDE 6.7783 TRAIN.435• TC3 .Ot�G BAU .1073

• tiD41 lIRA .1067 RC3 .0044 FAU-.013•7

FDE 1.2_0T FRA 2.4039 FC3 .D441 BSP 1696•

ROE 8.8259 BRAl£.4354 •C3 .D299 FSP -282

ARRIVAL DATE MAY 13 1171

115.63 ECC .53889 INC S.8805 Vl 29.827

117.14 RCA SS.S2 APO 177.95 VZ 34.830

173.74 ZAC 104.93 ETC 280.90 CLP 166.50

20.224 DPA -4.97 RAP 333.30 ECC 4.6812

INJ LONG INJ RT ARC INJ AZNTfl INJ TIN[ PC) CST TIM INJ 2 LAT INJ 2 LON;

85.03 242.89 91.21 9 17 11 2243.8 -27.83 76.39

240.24 239.72 81.99 22 41 26 4•98.5 25.86 231.85

65.35 242.85 91.47 10 35 30 1976.9 -29.34 56.59

221.03 239.46 81.63 23 57 3 4440.7 27.35 212.53

4•.Z0 242.69 92.21 11 43 17 1753.0 -33.44 39.D2

204.63 238.70 80.5• 24 58 39 4237.3 31.36 195.99

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5018.• SCA_ 263.8 SG3 84.7 ST 2746.8 SR 283.6 SS 919.1

RRT .50Z7RRF .4944 RTF .9888 CRT .8809 CRS -.8756 CST -.9999

5026.8 R23 -.D044 R13 .9887 LSA 2907.2 MSA 134.4 SSA 7.3

SGI SDtD.•SG2 245.3 THA 1.63 EL1 2758.1EL2 133.7 ALF 5.21

ARRIVAL DATE NAY 18 1971

115.53 ECC .58004 IN( 7.6191 VI 29.827

lZ0.59 RCA 48.52 APO 182.55 v2 34.838

174.03 ZAC 104.54 ETC 281.12 CLP 164.74

21.949 DPA -4.39 RAP 334.65 ECC 5.4183

INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIH INJ 2 LAT INJ 2 LONG

86.41 244.93 _0.52 • 19 50 2262.7 -27.94 77.76

242.59 241.9_ 83.14 22 41 1 4731.2 26.30 234.14

6_.78 244.91 90.72 10 38 3 1996.1 -29.47 58.0D

223.3• 241.74 82.84 23 5• 44 4473.0 27.80 214.82

49.75 Z44.BZ 91.29 11 45 37 1773.0 -33.61 40.56

207.t3 241.0• 81.98 24 58 33 42_8.9 31.87 198.31

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4957.4 _ 284.0 SG3 83.3 ST 2706.2 SIR 281.4 S• 975.0

RRT .5898RRF .S•t3 RTF .9914 CRT .8944 CRS -.8899 CST -.9999

• 88 4985.5 R23 -.(X)A• R13 .9914 LSA 2887.3 MSA 126.0 SSA 6.7

SG1 4960.2 SG2 22•.2 THA 1.94 EL1 2717.9 EL2 125.3 ALF 5.32
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4 VOL 5 1970 J

LAUNCH DATE OCT 11 1970 FLIGHT TIN( 70.00 ARRIVAL DATE DEC Z0 1970

HELIOCENTRIC CONIC

RL 149.34 LAL -.DO

RP 107.52 LAP 1.98

RC 8S.403 GL 7.72

PLANETOCENTRIC CO#tiC

C3 51.329 VHL 7.1S4

LN_H AZMTN LNCN TIME

90.O0 O 44 32

90.00 11 55 24

100.00 2 3 45

100.00 12 58 52

110.00 S 7 9

110.00 14 11 58

DIFFERENTIAL CORRECTIONS

TOE .1999 TRA -.5497 TC3 .0448 BAU .1890

ROE -.27T$ liRA --$228 RC3 -.2717 FAU .09236

FDE 1.1755 FRA -.9114 FC3-1.3892 BSP 1081

BOE .3418 MA .8375 BC3 .27§4 FSP -§58

DISTANCE 206.106

LOL 17.27 VL 29.142 GAL -14.71 AZL 88.04 HCA 94.20 SNA 143.00 ECC .25748 INC 1.9564 Vl 29.836

LOP 111.47 VP 39.250 GAP -4.08 AZP 90.14 TAL 245.70 TAP 339.90 RCA 106.18 APO 179.82 v2 35.245

GP -22.95 ZAL 164.45 ZAP 58.02 ET$ 11.89 ZAE 153.45 ETE 290.96 ZAC 77.71ETC 258.96 CLP -§4.89

DLA -4.51 RAL 211.37 RAD 6568.9 VEL 13.141 PTH 2.40 VHP 5.118 DPA -4D.09 RAP 226.30 ECC 1.8447

L-I TIM( INJ LAT INJ LONG INJ RT ASC [NJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2306.78 -21.74 47.54 87.52 108.61 1 23 1 1708.8 -19.00 39.94

5233.15 26.55 235.59 90.95 79.76 13 2 37 4633.2 24.86 227.32

2053.21 -23.08 26.25 67.02 109.57 2 37 59 1453.2 -20.18 20.64

4983.95 27.92 215.50 90.86 78.85 14 21 36 4364.0 26.09 207.17

1854.76 -28.60 11.70 85.53 112.31 3 38 4 1254.8 -23.33 4.06

4735.16 31.62 197.19 89.72 76.27 15 30 55 4135.2 29.41 188.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 473.5 S_t 517.5 883 200.4 ST 207.5 SIR 235.5 SS 427.7

RRT .2194 RRF .8296 RTF .3141 CRT -.5161 CflS .8385 CST -.8928

SGB 701.4 R23 .1351 R13 .6408 LSA 506.5 NSA 155.9 $SX 21.1

SGl 551.4 SG2 433.6 THA 56.05 EL1 274.1 EL2 152.6 ALF 128.14

LAUNCH DATE OCT 11 1970 FLIGHT TIME 72.00 ARRIVAL DATE DEC 22 1970

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 10T.51 LAP 2.11

RC 87.488 84. 8.47

PLAMETOCENTRIC C(_IIC

C3 50.408 VHL 7.100

LNCH AZNTM LNCH TIM(

90.00 O 40 7

90.OO 11 41 40

100.00 1 59 41

100.00 13 4 47

110.00 3 3 51

110.00 14 17 8

DIFFERENTIAL CORRECTIONS

TDE .2191 TRA -.Sile TC3 .0033 BAU .2007

ROE -.2505 RRA -.3L_18 RC3 -.2978 FAU .08784

FDE 1.2958 FRA -.9830 FC3-1.5087 BSP 1247

BOE .$395 BRA .8754 BCS .2978 FSP -813

DISTANCE 212.744

LOL 17.27 VL 29,147 GAL -14.55 AZL 87.88 HCA 97.44 SMA 143.04 ECC .25489 [NC 2.1232 Vl 29,836

LOP 114.71 VP 39.258 GAP -3.38 AZP 90.28 TAL 245.82 TAP 343.26 RCA 106.58 APO 179.50 VZ SS.249

GP -24.11 ZAL 164.10 ZAP 82.84 ETS 9.85 ZAE 153.17 ETE 283.47 ZAC 76.34 ETC 258.59 CLP -59.99

DLA -3.80 RAL 211.60 RAO 6568.9 VEL 13.106 PTH 2.39 VHP 4.920 DPA -40.56 RAP 223.88 ECC 1.8296

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIN IHJ Z LAT ZNJ 2 LONG

2528.49 -22.12 48.70 87.64 108.15 1 18 53 1726.5 -19.43 41.05

5L)08.44 28.21 233,71 90.52 78.88 13 8 26 4606.4 24.41 225.50

2089.83 -23.43 29.34 87.16 109.11 2 34 10 1469.8 -20.81 21.69

4958.$4 27.57 213.68 90.21 77.95 14 27 5 4338.3 25.63 205.41

1868.95 -28.98 12.64 85.71 111.86 3 34 59 1269.0 -23.75 4.95

4711.98 31.23 195.49 89,21 75.34 15 35 38 4112.0 28.90 187.06

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 511.5 $GR 539.2 SG3 216.7 ST 2S3.8 SR 217.8 38 456.3

RRT .3181 RRF .6671 RTF .4324 CRT -.5098 CRS .8209 CST -.9087

SGB 743.2 R23 .1477 R13 .6907 LSA 533.8 NSA 157.7 SSA 21.1

$81 604.2 SG2 432.7 THA 49.71 EL1 277.9 EL2 157.6 ALF 158.97

LAUNCH DATE OCT 11 1970 FLIGHT TIME 74,00 ARRIVAL DATE DEC 24 1970

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 107.50 LAP 2.25

RC 89.900 GL 9.23

PLANETOC(NTflIC CONIC

CS 49.541 VHL 7.039

LNCH AZNTH LNCH TIME

90.00 O $8 7

90.00 11 48 9

100.00 1 56 1

100.00 18 10 56

110.00 S O 57

110.00 14 22 30

DIFFERENTIAL CORRECTIONS

TOE .2848 TRA -.884§ TC3 -.0451 BAU .2163

ROE -.2228 RRA -.3339 RC3 -.$234 FAU .09270

FDE 1.409T FRA-l.0021 FC3-1.8199 BSP 1454

BOE .$461 BRA .7170 BCS .5266 FSP -685

DISTANCE 219.338

LOt. 17.27 VL 29.142 GAL -14.41 AZL 67.71 MCA 100.88 SNA 143.00 ECC .25247 INC 2.2924 Vl 29.836

LOP 117.96 VP 39.257 GAP -2.71 AZP 90.43 TAL 245.80 TAP 348.48 RCA 106.90 APO 179.10 V2 35.253

GP -25.24 ZAL 163.64 ZAP 67.72 ETS 7.74 ZAE 152.56 ETE 275.80 ZAC 74.96 ETC 258.20 CLP -65.22

DLA -3.10 RAL 211.91RAD 6568.8 VEL 13.073 PTH 2.39 VHP 4.759 OPA -40.93 RAP 220.92 ECC 1.8153

L-| TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2344.00 -22.48 49.85 87.87 107.68 1 15 11 1744.0 -19.86 42.16

5180.30 25.85 231.87 90.21 78.02 13 14 29 4580.3 23.94 223.72

2089.27 -25.79 30.43 87.40 108.65 2 30 47 1488.3 -21.02 22.73

4918.26 27.20 211.90 69.68 77.09 14 32 49 4313.3 25.15 203.70

1883.02 -27.31 13.58 05.98 111.40 3 32 20 1283.0 -24.16 5.8A

4689.27 30.83 193.85 88.82 74.44 15 40 39 4089.3 28.39 105.50

MID-COURSE EXECUTION ACCURACY OR81T DETERMINATION ACCURACY

$GT 5_1.0 $GR 560.6 $83 231.6 ST 265.8 SR 199.4 SS 483.3

RRT .4130 RRF .7004 RTF .5389 CRT -.4984 CRS .7987 CST -.9145

$GIB 795.2 R23 .1539 R13 .7382 LSA 564.1NSA 158.7 SSA 21.0

SG1 668.4 $G2 430.8 THA 44.59 EL1 292.8 EL2 156.8 ALF 150.13

LAUNCH DATE OCT 11 1970 FLIGHT TIME 76.00 ARRIVAL DATE DEC 26 1970

HELIOCENTRIC CONIC DISTANCE 225.889

RL 149.34 LAL -.00 LOL 17.27 VL 29.128 GAL -14.26 AZL 87.53 HCA 103.93 SNA

RP 107.49 LAP 2.39 LOP 121.21VP $9.249 GAP -2.08 AZP 90.39 TAL 245.63 TAP

RC 71,740 GL 10.02 GP -28.33 ZAL 183.09 ZAP 72.81ET$ 5.54 ZAE 151.58 ETE

PLANETOCENTRIC CONIC

C3 48.718 VHL 6.980 DLA -2.40 RAL 212.31 RAD $568.8 VEL 13.042 PTN 2.38 VHP

LNCH AzMrTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH

Io.o0 O 32 30 2581.49 -22.84 51.01 88.19 107.21

90.00 11 54 54 3154.45 25.47 230.08 90.00 77.20

100.00 1 52 43 2102.T1 -24.15 31.52 87.74 108.18

100.00 13 17 22 4888.47 26.81 210.16 89.65 76.25

110.00 2 58 24 1897.11 -27.66 14.53 88.35 110.94

110.00 14 28 11 4885.83 30.41 192.23 88.54 73.57

DIFFERENTIAL CCIIRECTION$ NIO-COURSIE EXECUTION ACCURACY

TDE .3071 TRA -.8838 TC3 -.0999 BAU .2359 SGT 831.4 $GA 381.0 SG3 244.5

RDE -.1947 RIIA -.3858 RCS -.3481FAU .09871 RRT .4989 RlIF .7295 RTF .6277

FOE 1.5184 FRA-1.0285 FC3-1.7188 BSP 1700 SGIB 858.0 R23 .1578R13 .7751

BDE .38S7 BRA .7816 BC3 .3821FSP -711 SGI 743.6 SG2 428.1 THA 40.24

142.88 ECC .25017 INC 2.4654 Vl 29.836

349.57 RCA 107.13 APO 170.62 V2 $5.255

268.22 ZAC 73.61 (TC 257.81 CLP -70.52

4.633 DPA -41.20 RAP 218.09 ECC 1.8018

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1 11 51 1761.5 -Z0.27 48.28

13 20 49 4334.5 28.48 221.98

2 27 48 1502.7 -21.44 28.78

14 38 50 4288.5 24.65 202.0S

3 30 1 1297.1 -24.56 6.73

15 45 58 4066.8 27.86 183.97

ORBIT DETERMINATION ACCURACY

ST 303.3 SR 180.5 SS 508.3

CRT -.4605 CR$ .7704 CST -.9248

LSA 597.7 MSA _58.7 SSA 20.9

EL1 319.3 EL2 150.4 ALF 159.24

2110



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUtA(_H DATE OCT 11 1970 FLIGHT TIN( 78.00 ARRIVAL DATE DEC Z8 1970

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 107.48 LAP 2.53

RC 75.903 GL 10.84

PLANETOCENTRIC CONIC

C3 47.93E Vl4L 1.923

LNCH AZNTH LNCH TIRE

!)0.00 0 •9 10

90.00 1• 1 59

100.00 1 49 43

100.00 15 •4 7

110.00 • SS 9

110.00 14 34 11

DISTANCE 232.397

LOt. 17.27 VL 29.107 GAL -14.11 AZL 87.39 HCA 107.17 SMA

LOP 124.45 VP 39.•35 GAP -1.48 AZP 90.78 TAL 245.38 TAP

GP -27.37 ZAL 18•.44 ZAP 77.47 ETS 3.27 •AS 150.26 ETE

142.69 ECC .24799 |NC 2.6433 Vl 29.836

352.55 RCA 107.30 APO 178.07 V2 35.297

261.00 ZAC 72.29 ETC 257.41 CLP -75.96

DLA -1.70 RAL 812.78 RAD 6568.8 VIEL 13.011 PTM 2.37 VHP 4.540 DPA -41.40

L-I TIM( |NJ LAT INJ LONG INJ fiT ASC INJ AZMTH INJ TIME| PO C$T TIN

• 379.18 -•3.19 52.18 88.61 109.72 1 8 50 1779.2

$1•0.84 •5.07 ••8.29 89.88 76.39 13 27 28 4528.6

2119.52 -•4.49 3•.64 86.17 107.$9 • 25 $ 1519.3

4895.72 28.40 •08.44 89.51 75.44 14 49 11 4293.7

1911.38 -28.00 15.50 86.82 110.46 3 28 0 1311.4

4644.42 29.96 190.84 88.38 7•.7• 15 51 35 4044.4

DIFFERENTIAL C,(_RECTIONS

TD( .SSGO TRA -.7_tG TC3 -.1G07 BAU .•591

-.1tMI,8 RRA -.$$55 RC3 -.3710 FAU .09671

FDE 1.iNDIeS FRA-I.0S4$ FC3-1.8009 BSP 1982

SO( .sgsz BRA .80e5 BC3 .4043 FSP -751

RAP 215.26 ECC 1.7888

INJ Z LAT INJ 2 LONG

-20.88 44.41

22.99 220.24

-21.84 24.84

24.15 200.37

-24.96 7.85

27.31 182.45

ORBIT DETERMINATION ACCURACY

ST 348.9 SR 161.7 SS 530.7

CRT -.4533 CRS .7344 CST -.9538

LSA 634.6 MSA 157.9 SSA 20.8

EL1 356.0 EL• 140.4 ALF 165.82

HID-COURSE EXECUTION ACCURACY

SGT 712.9 SGR 599.2 SG3 •55.0

RRT .5885 RRF .7544 RTF .6978

S_ 931.3 R•3 .1809 R13 .8068

SGt 826.7 SG• 424.9 THA 38.43

LAUN(H DATE OCT 11 1970 FLIGHT Till[ 80.00 ARRIVAL DATE DEC 30 1970

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 107.48 LAP •.$5

RC 78. 017 GL I1.$9

PLAN(TOCENTR I C CONIC

C3 47.177 VHL S.889

LNCH AZMTH LNCH TIME

90.00 0 tS 5

90.00 1• 9 L_

100.00 I 45 58

100.00 13 31 15

110.00 2 54 9

110.00 14 40 $3

DISTANCE 238.893

LOL 17.•7 VL 29.078 GAL -19.96 AZL 87.17 HCA 110.41 SMA

LOP 127.70 VP 30,•15 GAP -.91 AZP 90.99 TAL 245.00 TAP

GP -•8.36 ZAL 141.70 ZAP 8•.23 ETS .93 ZN[ 148.63 ETE

142.43 ECC .24588 INC 2.8276 Vl 29.836

355.41 RCA 107.41 APO 177.45 V2 35.258

254.3• ZAC 71.01 ETC 257.04 CLP -81.16

DLA -.99 RAL •13.33 MAD $568.8 VEL lZ.98• PTH 2.37 VHP 4.478 DPA -41.53

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIN

• 397.•4 -•S.54 53.39 89.1• 106.21 1 6 • 1797.2

5101.82 24.64 ZZS.51 89.85 75.59 13 34 29 4502.6

• 138.34 -24.84 33.78 88.89 107.18 • 2• 34 1536.3

4838.75 •S.�G •08.72 69.47 74.83 14 51 53 4238.8

19L_.0£ -28.35 1S.50 87.57 109.96 3 26 15 1326.0

4_1.84 L_.50 169.05 88.26 71.88 15 57 35 4021.8

DIFFERENTIAL COIERI[CTIONS

TO( .4113 TRA -.78•0 TC3 -.••85 BAU .•853

RS( -.1595 RllA -.S£78 RC3 -.3918 F&U .10158

FD( 1.$753 FRA-l.0_54 FCS-1.NS8 BSP •293

BOE .4343 BRA .8571 BC3 .45•3 FSP -78•

MID-COURSE EXECUTION ACCURACY

SGT 808.8 _ 614.5 SG3 262.6

RRT .8•11 RRF .7754 RTF .7505

SGB 1014.2 RE3 .1(N7 RI3 .8318

_1 9••.6 SG• 4•1.• THA 33.03

RAP 21•.51 ECC 1.7764

INJ 2 LAT INJ 2 LONG

-21.09 45.58

22.42 218.54

-•2.25 25.94

23.59 198.71

-25.36 8.59

• 6.74 1110.95

ORBIT DETERNINATION ACCURACY

ST 396.3 SIR 143.3 SS 550.6

CRT -.4141 CRS .SS84 CST -.9418

LSA 675.2 NSA 156.3 SSA 20.7

EL1 401.3 ELI 128.8 ALF 170.50

LAUNCH DATE OCT 11 1970 FLIGHT TIRE 6•.OO ARRIVAL DATE JAN 1 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.DO

RP 107.48 LAP 2.77

RC TD.299 GL 18.59

PLAMETOCENTRIC CONIC

C3 46.452 VHL 6.619

LN(H AZMTH LNCH TIM(

90.00 0 23 9

90.00 12 17 •0

100.00 1 44 L_

1130.00 13 30 48

110.00 • 5• tO

110.00 14 47 19

DISTANCE 245.288

LOL 17.27 VL 29.045 GAL -13.82 AZL SS.98 H(A 113.$8 SNA

LOP 130.95 VP 59.190 GAP -.36 AZP 91.•1 TAL 244.51 TAP

GP -29.29 ZAL 180.$7 ZAP 86.84 ETS 558.5• •AS 146.76 ETE

142.12 ECC .24384 INC 3.0198 Vl 29.936

358.17 RCA 107.47 APO 176.76 V2 35.259

248.31 ZAC 69.80 ETC 256.68 CLP -86.38

DLA -.•6 RAL 213.95 MAD 6596.7 VEL 12.954 PTH •.56 VHP 4.446 DPA -41.62

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST TIN

2419.00 -23.69 54.64 09.7• 105.67 1 5 25 1816.0

5079.09 24.18 224.70 69.92 74.00 13 41 56 4476.1

• 154.00 -25.19 54.88 89.31 106.65 2 20 16 1554.0

4815.32 •5.49 204.97 89.51 73.83 14 59 1 4213.3

1941.•5 -•S.69 17.55 88.03 109.43 5 24 41 1341.2

4598.84 29.00 197.44 88.•8 71.05 16 3 58 3998.8

DIFFERENTIAL CORRECTION8

TOE .47•5 TRA -.8488 TC3 -.•958 DAU .3138

RD( -.1131 RRA -.3183 RC3 -.4098 FAU .10228

FOE 1.72'i_ FRA-S.O00t FC3-1.9058 BSP •827

BO( .4858 BRA .9045 BC3 .5052 FSP -803

RAP 209.69 ECC 1.7645

INJ 2 LAT INJ 2 LONG

-21.51 46.79

21.86 216.80

-22.67 27.09

23.02 197.04

-25.79 9.59

26.14 179.43

ORBIT DETERMINATION ACCURACY

ST 451.4 SiR 125.6 SS 567.7

CRT -.3596 CRS .6289 CST -.9492

LSA 719.5 NSA 154.0 SSA 20.5

EL1 453.8 EL2 116.5 ALF 173.88

RID-COLMSE EXECUTION ACCURACY

SGT 910.8 _ 8•8.4 SG3 267.3

RRT .(H$31 RRIF .793• RTF .7897

SSB 1105.4 R•3 .1898 R13 .8512

SG1 10•3.1 SG• 417.2 THA 29,99

LAUNCH DATE OCT 11 1970 FLIGHT TIME 84.00 ARRIVAL DATE JAN 3 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 107.48 LAP •.87

RC 80.507 GL 13.54

PLAMETOCENTR|C CONIC

C3 45.75S VI',IL 8.71_11

LNCH AZNTH LNCH TIME

90.00 0 L_D 18

• D.O0 1• •5 44

100.00 1 41 5•

100.00 13 48 51

110.00 • 50 _H;

110.00 14 54

DISTANCE 251.$73

LOL 17.•7 VL •9.005 GAL -13.SG AZL 88.78 HCA 116.90 SMA

LOP 134.20 VP 39.159 GAP .16 AZP 91.48 TAL 243.93 TAP

GP -30.16 ZAL 159.95 ZAP D1.•6 ETS 356.08 ZAE 144.70 ET[

141.76 (CC .24185 INC 3.2218 Vl 29.636

.83 RCA 107.48 APO 176.05 V2 35.258

243.00 ZAC 68.63 ETC 256.34 CLP -91.46

OLA .50 RAL •14.64 RAID 6596.7 VEL 12.928 PTH 2.36 VHP 4.440 DPA -41.71 RAP 207.45

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ • LAT

• 439.73 -24.•5 55.96 90.43 105.09 1 0 54 1835.7 -21.94

5048.79 •3.88 L_.S5 90.06 74.01 13 49 53 4448.8 21.26

• 17•.10 -25.55 _.24 90.03 106.07 • 19 5 1572.6 -23.10

4797.15 •4.98 •03.19 89.64 73.0• 15 6 38 4187.1 22.41

1057.3• -29.05 18.M 88.78 108.88 3 23 16 1357.3 -26.20

4975.Z0 •S.48 185.81 88.34 70.•2 16 10 49 3975.2 25.50

DIFFERENTIAL CGRIII[CTIGN8

TD( .5999 TRA -.8017 TC3 -.3979 BAU .3424

ROE -.0844 RItA -.30SO RC3 -.4•18 FAU .1010•

FD( 1.783S FRA -.0430 FC3-1.9113 B_P 2930

BO( .5465 MA .9547 BC3 .5597 FSP -781

MID-COURSE EXECUTION ACCURACY

SGT 1022.4 S8R 6L_9.5 SG3 •67.8

RRT .8855 RRF .8057 RTF .8175

SG8 lZ00.7 R23 .1757 R13 .$640

SGI 1128.6 SG• 409.8 THA 27.03

ECC 1.7530

INJ 2 LONG

48.08

215.02

28.30

195.33

10.64

177.88

ORBIT DETERMINATION ACCURACY

ST 512.2 SR 106.3 SS 587.6

CRT -.2714 CRS .5423 CST -.9525

LSA 771.7 MSA 151.4 SSA 20.0

EL1 513.0 EL2 102.1ALF 176.64

2111



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH DATE OCT 11 1970 FLIGHT TINE 86,00 ARRIVAL DATE JAN 5 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.DO

RP 107.48 LAP 2.97

RC 82.739 GL 14.55

PLAN(TOCENTR|C CONIC

C$ 45.099 VNL 6.71G

LN_H AZMTH LNCH TIM(

lO.OO O 17 28

90.00 12 34 44

100.00 1 39 24

100.00 13 55 28

110.00 2 49 2

110.00 15 2 19

DIFFERENTIAL COIRECTION6

TOE .6126 TRA -.9619 TC3 o.4415 BAU .3739

ROE -.0617 RRA -.2872 RC3 -.4654 FAU .09992

FOE 1.7946 FRA -.8998 FC$-1.9180 BSP 3321

BIDE .6157 BRA 1.OO38 BC3 .6201 FSP -805

DISTANCE 258.020

LOL 17.27 VL 28.957 GAL -13.51 AZL 86.56 HCA 120.14 SNA 141.36 ECC .23992

LOP 137.45 VP 59.124 GAP .66 AZP 91.73 TAL 245.27 TAP 3.41 RCA 107.45

GP -51.05 ZAL 158.93 ZAP 95.45 ETS 353.54 ZAE 142.53 ETE 238.37 ZAC 67.52

|NC 3.4358 Vl 29.836

APO 175.27 V2 35.257

ETC 256.04 CLP -96.37

DLA 1.30 RAL 215.41RAD 6568.7 VEL 12.902 PTN 2.35 VHP 4.459 DPA -41.83 RAP 205.21ECC 1.74Z2

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT |NJ Z LONG

2456.82 -24.61 57.43 91.24 104.46 O 58 25 1838.8 -22.59 49.47

5020.42 23.14 220.95 90.30 73.21 13 56 24 4420.4 20.62 215.19

2192.30 -25.92 37.61 90.86 105.44 2 15 57 1392.5 -23.54 29.61

4759.98 24.42 201.36 89.86 72.21 15 14 48 4160.0 21.76 193.58

1974.55 -29.43 19.86 89.66 108.23 3 21 57 1374.6 -26.63 11.78

4550.69 27.89 184.13 88.52 69.38 16 18 10 3950.7 24.83 176.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 1139.5 6GR 636.3 683 267.3 ST 578.0 SR 92.1 SS 597.3

RRT .7178 RRF .8200 RTF .8390 CRT -.1703 CRS .4362 CST -.9578

SG4B 1305.1RZ3 .1841 R13 .8763 LSA 822.8 NSA 147.7 SSA 19.8

SG1 1240.0 SG2 407.1 THA 24.68 EL1 578.2 EL2 90.7 ALF 178.40

LAUNCH DATE OCT 11 1970 FLIGHT TIM( 88.00 ARRIVAL DATE JAN 7 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 107.49 LAP 3.06

RC 84.985 GL 15.64

PLAM[TOCENTRIC CONIC

C3 44.483 VHL 6.670 DLA

LNCH AZMTH LNCH TIM[ L-I TIM[ INJ LAT

110.00 O 14 33 2479.87 -24.99

90.00 12 44 ?.4 4990.65 22.54

100.00 1 56 54 L_14.08 -26.30

100.00 14 4 45 4731.48 23.82

110.00 2 47 28 1993.$0 -29.82

110.00 16 10 42 4525.03 27.26

DIFFERENTIAL CORRI[CTIONS

TD( .8904 TRA-I.0119 TC3 -.5159 BAU .4054

RDI[ -.0689 RRA -.£683 RC3 -.4455 FAU .09768

FDE 1.7952 FRA -.8409 FC3-1.9011 BSP 3716

BDE .6915 lIRA 1.0517 6C3 .6817 FSP -809

DISTANCE 264.$31

LOL 17.27 VL 28.906 GAL -13.35 AZL 86.34 NCA 123.38 SMA 140.92 ECC .23803 INC 3.6643 Vl 29.836

LOP 140.70 VP 39.065 GAP 1.13 AZP 92.02 TAL 242.32 TAP 5.90 RCA 107.38 APO 174.46 V2 33.255

GP -31.91 ZAL 157.82 ZAP 99.38 (TS 350.96 ZAE 140.30 ETE 2_4.37 ZAC 66.44 [TC 255.76 CLP-101.07

2.15 RAL 216.26 RAD 6568.7 VEL 12.878 PTH 2.35 VHP 4.501 DPA -42.01 RAP 203.20 ECC 1.7321

INJ tONG INJ RT ASC INJ AZMTH ]N_ TIME PO CST TIN INJ 2 LAT INJ Z LONG

59.00 92.17 103.76 O 55 53 1879.7 -22.85 50.98

218.98 90.62 72.39 14 7 35 4390.7 19.92 211.28

39.10 91.81 104.75 2 13 48 1614.1 -24.01 31.04

199.46 90.17 71.38 15 Z3 36 4131.5 21.03 191.76

21.18 90.65 107.54 3 20 39 1393.3 -27.13 13.03

182.40 88.T8 68.53 16 26 7 3925.0 24.10 174.66

MID-COURSE EXECUTION ACCURACY CI_61T DETERMINATION ACCURACY

6GT 1280.6 6GR 638.4 $G3 263.9 ST 648.8 SIR 78.9 SS 606.4

RRT .7342 RRF .8319 RTF .8547 CRT -.0254 CRS .2839 CST -.9819

SG8 1413.2 R23 .1941 R16 .8851 LSA 879.7 NSA 143.8 SSA 19.5

SG1 1354.4 SG2 403.5 THA 22.50 EL1 648.8 EL2 78.9 ALF 179.82

LAUt_H DATE OCT 11 1970 FLIGHT TIME 90.00 ARRIVAL DATE JAN 9 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.DO

RP 107.50 LAP 3.14

RC 87.241 GL 16.80

PLAN(TOCENTRIC CONIC

C$ 43.918 VHL 8.627

LN(H AZNTN LNCH TIME

90.00 O 11 28

80.00 12 54 54

100.00 1 34 14

100.00 14 14 49

110.00 2 45 46

110.00 15 19 47

DIFFERENTIAL CORRECTIONS

TDE .7741 TRA-l.0695 TC3 -.5898 BAU .4365

ROE -.0162 RRA -.2464 tiC3 -.4525 FAU .09455

FOE 1.7860 FRA -.7723 FCS-1.8637 6SP 4110

BOE .T742 BRA 1.0975 BC3 .7434 FSP -802

DISTANCE 270.606

LOt. 17.27 VL 28.852 GAL -13.16 AZL 66.09 HCA 126.62 6NA 140.45 ECC .23618 INC 3.9104 Vl 29.836

LOP 143.95 VP 39.042 GAP 1.59 AZP 92.34 TAL 241.69 TAP 8.32 RCA 107.28 APO 175.62 V2 35.253

GP -32.80 ZAL 156.59 ZAP 103.02 ET6 348.32 ZkE 138.04 ETE 230.97 ZAC 65.57 ETC 255.51 CLP-105.54

DLA 5.06 RAL 217.19 RAD 8560.7 VEL 12.656 PTN 2.34 VHP 4.564 DPA -42.30 RAP 201.40 ECC 1.7228

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIN [NJ 2 LAT [NJ 2 LONG

6504.78 -25.39 60.73 93,24 102.98 0 53 13 1904.8 -23.35 52.65

4959.11 21.87 216.90 91.05 71.56 14 17 33 4359.1 19.15 209.29

2667.81 -26.70 40.75 92.89 103.97 2 11 32 1637.8 -24.51 32.83

4701.32 23.15 197.47 90.57 70.54 15 33 10 4101.3 20.28 189.85

2013.97 -30.23 22.85 91.79 106.77 319 19 1414.0 -27.64 14.42

4497.93 26.57 180.60 89.13 67.66 16 34 45 3897.9 23.31 172.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1384.3 9GR 636.8 SG3 258.2 ST 725.0 6R 67.9 SS 614.7

RRT .7434 RRF .8421RTF .8661 CRT .1787 CRS .0709 CST -.9652

SGB 1523.8 RZ3 .2056 R13 .8915 LSA 942.4 NSA 139.7 SSA 19.1

SG1 1470.4 SG2 399.6 THA 20.51 EL1 725.1 ELI 66.8 ALF .97

LAUNCH DATE OCT 11 1970 FLIGHT TIME 92.00 ARRIVAL DATE JAN 11 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 107.51 LAP 3.21

RC 89.508 GL 18.07

PLAHETOCENTRIC CONIC

CS 43.4£0 VHL 6.589

LNCH AZNTH LNCH TIME

90.00 O 8 7

90.00 13 6 21

100.00 1 $1 21

lO0.OO 14 25 48

110.00 2 43 57

110.00 15 29 41

DISTANCE 276.847

LOt- 17.27 VL 28.793 GAL -13.01 AZL 85.82 HCA 129.86 SNA 139.95 ECC .23437 INC 4.1782 Vl 29.838

LOP 147.21 VP 38.996 GAP 2.02 kIP 92.68 TAL 240.80 TAP 10.67 RCA 107.15 APO 172.76 V2 35.249

GP -33.74 ZAL 155.25 ZAP 10t_.35 ETS 345.61 ZAE 135.77 ETE 228.08 ZAC 64.28 ETC 255.27 CLP-109.78

DLA 4.05 RAL 218.21 RAID 6568.6 VEL 12.837 PTH 2.34 VHP 4.648 DPA -42.72 RAP 199.80 ECC 1.7146

L-I TIME INJ LAT INJ LONG INJ RT A6C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2652.77 -25.80 62.68 94.46 102.09 0 50 19 193_,8 -23.88 54.53

4623.39 21.13 214.71 91.58 70.70 14 28 26 4325.4 18.31 20_.17

2264.28 -27.12 42.60 94.13 103.08 2 9 5 1664.3 -25.05 34.41

4669.10 22.40 195.37 91.09 69.67 15 43 37 4069.1 19.43 187.83

2037.08 -$0.68 24.30 93.08 105.88 3 17 54 1437.1 -28.19 15.99

4469.07 23.81 178.70 89.60 66.77 16 44 10 3869.1 22.44 171.16

ORBIT DETERMINATION ACCURACY

ST 806.9 SR GO.9 SS 622.6

CRT .4421 CR6 -.2189 CST -.9680

LSA 1011.8 NSA 135.6 SSA 18.6

EL1 807.3 EL2 54.6 ALF 1.92

DIFFERENTIAL CCmRECTION6

TOE .8843 TRA-l.I186 TCS -.6621 BAU .4669

ROE .0004 RNA -.2212 RC3 -.4347 FAU .09068

FD( 1.7888 FRA -.8967 FC3-1.8060 8SP 4504

BIDE .8643 BRA 1.1405 BC3 .8043 FSP -785

HID-COURSE EXECUTION ACCURACY

SGT 1509.1 SGR 632.0 SG3 250.6

RRT .7523 RRF .8611 RTF .8744

SG4B 1636.1 fl23 .2187 R13 .8960

SG1 1587.5 S&2 395.8 THA 18.69

2112



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197OJ

LAUIKH DATE O(T 11 1970 FLIGHT TIN_ 94.00 ARRIVAL DATE JAN 13 1971

_LIO((NTRIC CONIC

flL 149.54 LAL -.O0

RP lOT.S2 LAP 3.24

MC 81.778 GL II.4G

PLAN[TOCENTRIC CONIC

¢$ 43.006 VML 6.558

LNCH AZNTH LN(H TIN[

90.DO D 4 20

I0.00 13 18 36

100.00 1 86 6

1OO.OO 14 37 52

110.00 2 41 53

110.00 15 40 34

DISTANCE 263.057

LOt. 17.27 VL 28.732 ;AL -lZ,63 AZL 65.53 H(A 133.10 SNA 139.44 ECC .23260 INC 4.4725 Vl 29.856

LOP 150.46 VP 38.847 GAP Z.43 AZP 93.06 TAL 259.64 TAP lZ.85 RCA 107.00 APO 171.87 VZ 35.Z45

GP -34.76 ZAL 155.78 ZAP 109.35 ETS 342.60 ZAE 133.51 ETE 225.64 ZAC 63.15 ETC 255.04 CLP-115.79

DLA 5.13 RAL 216.31RAD 6588.6 VEL 12.821PTH 2.33 VHP 4.752 DPA -43.31 RAP 198.37 ECC 1.7079

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTM INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LOnG

25_1.37 -26.23 64.89 95.86 101.06 0 47 5 1964.4 -24.44 56.68

4888.99 ZO.Z9 212.37 92.25 69.62 14 40 25 4289.0 17.36 20d.�Z

2294.20 -27.56 44.71 95.56 102.05 2 6 20 1694.2 -25.62 36.45

4634.39 21.56 193.13 91.73 68.78 15 55 6 4034.4 18.49 185.69

20Q3.26 -31.15 26.Z0 94.57 104.85 3 16 17 1463.3 -28.80 17.79

4436.09 24.88 176.99 90.19 65.85 16 54 32 3838.1 21.49 169.Z6

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1634.1 $GIR 624.8 SG3 241.3 ST 895.1SR 59.9 SS 630.2

RRT .7555 RRF .6592 RTF .8805 CRT .7083 CRS -.5348 C$T -.9705

$GI5 1749.5 R23 .2333 R13 .81tl LSA 1088.3 MSA 131.6 SSA 17.6

$91 1705.0 SGZ 392.3 THA 17.04 EL1 896.2 EL2 42.Z ALF Z.7Z

DIFFERENTIAL CORRECTIONS

TO( -9821 TRA-I.le44 TC3 -.7316 BAU .4963

liD( .0896 lIRA --1851 RC$ -.4561 FAU .08824

FDE 1.7451 FRA --8168 FC3-1.7360 BSP 4893

BOE .8826 BgtA 1.1003 8C3 .6631 FSP -761

LAUNCH DATE O(T 11 1970 FLIG44T TIME 96.00 ARRIVAL DATE JAN 15 1971

H(L IO([NTR IC CONIC

RL 146.34 LAL -.00

RP 107.53 LAP 3.31

9C 14.058 £4. 20.99

PLANETOCENTR I C CONIC

C3 42.711 _4L 6.535

LN(H AZNTH LNCH TIM(

IO.O0 0 0 O

9O.OO 13 32 54

100.D0 1 24 21

100.00 14 51 14

110.00 2 38 29

110.00 15 58 )8

DISTANCE 289.23_

LOL 17.27 VL 26.688 GAL -12.64 AZL 85.20 HCA

LOP 153.71 VP 38.696 GAP 2.83 AZP 93.49 TAL

GP -35.91 ZAL 152.17 ZAP 112.01 ETS 359.87 ZAE

136.34 SI4A 138.90 ECC .23087 IN( 4.7995 Vl 29.836

238.63 TAP 15.17 RCA 106.85 AlSO 170.97 V2 35.240

151.25 ET( 223.61 ZAC 61.94 ETC 254.82 CLP-117.56

DLA 6.34 RAL 220.52 MAD 6588.8 VEL 12.609 PTH 2.33 VHP 4.878 DPA -44.08 RAP 197.05 ECC 1.7029

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZRTH INJ TII4[ PO CST TIN INJ Z LAT INJ Z LONG

2600.52 -29.66 67.44 97.47 99.66 0 43 20 2000.5 -25.05 59.15

4848.33 18.54 209.85 93.08 68.91 14 53 43 4249.3 16.30 202.49

2328.45 -28.03 47.15 87.20 100.85 2 3 9 1728.4 -26.24 38.61

451HS.&4 Z0.61 190.73 92.52 67.86 16 7 50 3998.6 17.43 183.58

L'093.30 -31.65 26.40 96.29 105.64 3 14 22 1493.3 -29.45 19.88

4404.55 24.01 174.55 90,92 64.91 17 6 0 3804.6 20.43 167.24

RID-COURSE EXECUTION ACCURACY ORBIT OETEI_INATION ACCURACY

SGT 1759.4 SCA_ 616.0 SG3 230.6 ST 990.5 SR 64.0 8S 637.6

RRT .7554 RRF .8865 RTF .8851 CRT .8888 CRS -.7775 CST -.9727

SrdS 1864.1 R23 .2491 R13 .9014 LSA 1172.7 NSA 128.5 SSA 16.9

SGI 1823.0 SG2 389.6 THA 15.54 EL1 992.2 EL2 30.2 ALF 3.39

DIFFERENTIAL CCIRm[CTION6

TD_ 1.0490 TRA-1.L_D57 TC3 -.7974 BAU .5246

• 0333 RRA -.1624 RC3 -.4570 FAU .06140

FDE 1,7114 FSA -.5358 FC3-1.6490 B_MP 5286

1.0703 BRA 1.2165 BC3 .9190 FSP -734

LAUNCH DATE OCT 11 1970 FLIGHT TIME 98.00 ARRIVAL DATE JAN 17 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 107.55 LAP 3.35

RC 96.339 GL 22.68

PLANETOCENTRIC CONIC

C3 42.585 VHL 6.524

LN(H AZNTH LN(H TIM[

tO.DO 23 50 56

90.00 13 48 32

100.00 1 19 54

100.00 15 6 11

110.00 2 36 35

110.00 16 5 59

DISTANCE 295.385

LOt. 17.27 VL 28.602 GAL -12.45 AZL 84.85 HCA 139.57 3MA 138.35 ECC .22919

LOP 156.96 VP 36.842 GAP 3.21 AZP 93.94 TAL 237.76 TAP 17.33 RCA 106.84

GP -37.22 ZAL 150.38 ZkP 114.50 ETS 338.79 EkE 128.97 ETE 221.93 ZkC 60.60

INC 5.1877 Vl 29.958

APO 170,06 VZ 55.255

ETC 254.58 CLP-121.12

DLA T.68 RAL 221.63 RAD 6568,6 VEL 12.604 PTH 2.33 VHP 5.027 DPA -45.08 RAP 195.81 ECC 1.7005

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2642.42 -27.13 70.42 99.35 88.43 24 34 59 Z042.4 -25.69 62.05

4805.71 18.25 207.11 94.06 67.97 15 8 56 4205.7 15.10 199.85

2388.15 -26.50 50.01 99.11 99.41 1 59 22 1768.2 -26.91 41.$7

4585.22 19.53 188.13 93.50 66.91 16 22 6 3955.2 16.24 180.89

2126.16 -32.18 30.98 98.29 102.20 3 12 3 1526.2 -50.17 22.54

4367.95 22.94 172.25 91.63 63.93 17 18 47 3768.0 19.25 165.06

MID-COURSE EX(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1883.6 SGR 604.8 SG3 219.1 ST 1094.9 SR 78.6 SS 648.1

RRT .7514 RRF .6726 RTF .6882 CRT .9893 CRS -.9136 CST -.9747

SGB 1972.3 R23 .2660 R13 .9027 LSA 126T.4 NSA 126.0 SSA 15.8

SG1 1940.0 692 387.5 THA 14.14 EL1 1097.6 EL2 19.5 ALF 3.98

OIFFERENTIAL CCRRECTION6

TOE 1.1662 TRA-1.2409 TC3 -.8568 6AU .5513

RD( -0762 RflA -.1276 RC3 -.4522 FAU .07606

FOE 1.6870 FRA -.4308 FC3-1.5469 BSP 5655

BOE 1.1908 BRA 1.2474 BC3 .9889 FSP -696

LAUNCH DATE OCT 11 1970 FLIGHT TINE 100.00 ARRIVAL DATE JAN 19 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 107.57 LAP 3.37

RC N.8_4 GL 24.57

PLANETOCENTRIC CONIC

C3 42.627 VHL 6.528

LN(H AZNTH LN(N TIIC:

90.00 23 44 46

sm.oo 14 6 14

100.00 1 14 32

100.00 15 23 4

110.00 2 33 1

110.00 16 21 5

DISTANCE 301.50(,

LOt. 17.27 VL 28.533 GAL -12.26 AZL 84.41 HCA 142.81 _¢A 137.79 ECC .22755

LOP 160.20 VP 38.786 GAP 3.57 AZP 94.46 TAL 236.63 TAP 19.44 RCA 106.43

GP -38.74 ZAL 148.40 ZAP 116.22 ETS 333.53 ZAE 126.67 ETE EL=q).54 ZAC 59.10

DLA 9.20 RAL L_3.28 RAO 6568.6 V[L 12.806 PTH 2.33 VHP 5.203 DPA -46.32

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2881.64 -27.58 73.96 101.54 96.71 24 29 37 2091.6

4757.22 16,99 204.12 95.30 67.00 15 25 31 4157.2

2414.79 -28.97 53.40 101.34 97.69 I 54 47 1814.8

4509.31 16.28 185.3'0 94.71 65.93 16 38 14 3909.3

2189.18 -32.75 54.05 100.64 100.46 5 9 10 1569.2

4327.88 21.71 169.77 92.96 62.92 17 33 12 3727.7

DIFFERENTIAL CGIER(CTiONS

TDE 1.3223 TRA-I.2?03 TC3 -._087 BAU .5764

RD( .1037 RRA -.01_9 RC3 -.4441 FAU .07044

FDE 1.6532 FRA -.3673 FC3-1.4506 BSP 6019

SOIl 1.3285 MA 1.2735 BC3 1.0115 FSP -655

IN( 5.5880 Vl 29.856

APO 169.14 VZ 55.229

ETC 254.52 CLP-124.49

RAP 194.55 ECC 1.7015

INJ 2 LAT INJ 2 LONG

-26.56 65.50

13.73 196.98

-27.81 44.86

14.87 178.16

-30.94 25.28

17.91 162.70

ORBIT DETERMINATION ACCURACY

ST 1209.5 SR 95.7 SS 854.9

CRT .9879 CR3 -.9719 CST -.9766

LSA 1373.1 NSA 124.4 SSA 14.5

EL1 1215.2 ELI 14.8 ALF 4.47

HID-COURSE EXECUTION ACCURACY

SGT L_D07.5 SG4q 592.4 683 206.4

RRT .7435 RRF .6773 RTF .6907

SG6 L_93.1 R23 .2635 R13 .9036

SGI 2057.1 SG2 3_.8 THA 12.83

2115



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE OCT 11 1970 FLIGHT TIME 10Z.00 ARRIVAL DATE JAN 21 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 107.59 LAP 3.39

RC 100.910 GL 26.71

PLANETOCENTRIC CONIC

C3 42.977 VNL 9.556

LNCH AZMTN LNCH TIME

90.00 23 37 g

O0.O0 14 26 32

100.00 1 7 54

100.00 15 42 24

110.00 2 28 32

110.00 16 38 15

DIFFERENTIAL C(31tRECTIONS

TDE 1.4741 TRA-1.2949

ROE .1279 RRA -.0494

FOE 1.8162 FRA -.2917

BOE 1.4797 B_A 1.2959

DISTANCE 307.600

LOt.. 17.27 VL 28.463 GAL -12.05 AZL $3.92 HCA 146.04 SMA 137.22 ECC .ZZ596 INC 6.0757 Vl Z9.836

LOP 163.45 VP 38.728 GAP 3.91 AZP 95.04 TAL 235.46 TAP 21.50 RCA 106.21 APO 166.22 VZ 35.Z22

GP -40.51 ZAL 146.18 ZAP 117.71 ET3 330.06 ZAE 124.29 ETE 219.40 ZAC 57.37 ETC 254.00 CLP-lZ7.71

DLA 10.92 RAL 224.87 RAD 6568.6 VEL 12.820 PTH 2.33 VHP 5.413 OPA -47.84 RAP 193.18 ECC 1.7073

L-I TIME [NJ LAT [NJ LONG [NJ RT ASC XNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2750.28 -27.97 78.20 104.12 94.61 24 23 0 2150.3 -Z7.04 89.86

4702.71 15.51 200.80 96.84 66.01 15 44 55 4102.7 12.13 193.74

2470.30 -29.41 57.46 103.98 95.59 1 49 4 1870.3 -28.33 48.83

4457.92 16.82 182.18 96.22 64.92 16 56 42 3857.9 13.31 175.15

2217.96 -33.27 37.75 103.42 98.33 3 5 30 1618.0 -31.77 28.85

4283.02 20.30 167.07 94.38 61.89 17 49 38 3883.0 16.39 180.14

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.9525 BAU .6012 SGT 2132.8 SGR 580.7 SG3 193.1 ST 1334.5 SR 113.8 33 662.0

RC3 -.4333 FAU .06484 RRT .7301 RRF .8801 RTF .8933 CRT .9822 CRS -.9918 CST -.9786

FC3-1.3062 BSP 6443 9GB 2210.3 R23 .3004 R13 .9049 LSA 1488.9 MSA 123.0 SSA 13.1

BC3 1.0465 FSF -623 SG1 2175.8 SG2 388.9 THA 11.82 ELI 1339.2 EL2 21.3 ALF 4.79

LAUNCH DATE OCT 11 1970 FLI_4T TIME 104.00 ARRIVAL DATE JAN Z3 1971

t_LIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 107.81 LAP 3.39

RC 103.11HD GL 29.13

PLAN[TOCENTRIC CONIC

C3 43.735 VHL 8.813

LNCH AZMTH LNCH TIR

90.00 23 27 36

90.00 14 50 13

100.00 0 59 33

100.00 18 4 53

110.00 2 ZZ 50

110.00 18 58 3

DISTANCE 313.667

LOL 17.27 VL 28.391 GAL -11.84 AZL 83.35 HCA 149.26 8MA 136.64 ECC .22442 INC 6.6522 Vl 29.836

LOP 166.70 VP 38.669 GAP 4.25 AZP 95.72 TAL 234.25 TAP 23.51 RCA 105.98 APO 167.31 VZ 35.215

GP -42.81 ZAL 143.68 ZAP 118.75 ETS 326.32 ZAE 121.79 ETE 218.43 ZAC 55.36 ETC 253.61 CLP-130.60

DLA 12.90 RAL 2L_6.64 RAD 6568.7 VEL 12.849 PTH 2.34 VHP 5.666 DPA -49.64

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE PC) CST TIM

2821.24 -28.25 83.38 107.20 92.04 24 14 37 ZZ21.Z

4640.53 13.75 197.08 98.80 65.00 16 7 34 40_0.5

2537.37 -29.75 62.42 107.12 93.01 1 41 50 1937.4

4399.66 15.11 178.70 98.13 63.90 17 16 12 3709.7

2278.75 -33.76 42.Z7 106.76 95.70 3 0 47 1676.8

4235.04 18.67 164.11 96.18 60.83 18 8 38 36_3.0

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.99f8 TRA-1.$111 TC3 -.9822 8AU .6238 SGT 2257.3 SCdR 588.5 SG3 178.8

ROE .1518 RRA -.0030 RC3 -.4168 FAU .05891 RRT ,?094 RRF .8?85 RTF .8958

FDE 1.6775 FRA -.2171 FC3-1.1862 BSP 6855 SGB 2327.3 R23 .3165 R13 .9062

BOE 1.8695 BRA 1.3111 BC3 1.0669 FSP -586 SG1 2293.9 SG2 392.9 THA 10.40

RAP 191.57 ECC 1.7198

INJ Z LAT INJ Z LONG

-27.67 74.76

10.Z7 190.13

-29.02 53.69

11.48 171.79

-32.61 33.23

14.64 157.31

ORBIT DETERMINATION ACCURACY

ST 1474.3 SR 132.5 S3 670.0

CRT .9682 CRS -.995Z CST -.9806

LSA 1620.2 MSA 12Z.6 3SA 11.6

ELI 1479.9 ELI 33.0 ALF 4.98

LAUNCH DATE OCT 11 1970 FLIGHT TIME 106.00 ARRIVAL DATE JAN Z5 1971

HELIOCENTRIC CONIC DISTANCE 319.709

RL 149.34 LAL -.00 LO_ 17.27 VL 28.319 GAL -11.62 AZL 82.63 MCA 152.48 SMA 136.06 ECC .22294 INC 7.3491 Vl 29.836

RP 107.64 LAP 3.39 LOP 189.94 VP 38.608 GAP 4.56 AZP 96.63 TAL 232.99 TAP 25.47 RCA 105.73 APO 166.40 VZ 35.Z07

RC 105,468 GL 31.90 GP -46.09 ZAL 140.84 ZAP 119.27 ET3 322.26 ZAE 119.11ETE 217.61ZAC 5Z.97 ETC 253.10 CLP-133.8Z

PLANETOCENTRIC CONIC

C3 45.093 VNL 6.715 DLA 1§.18 RAL 228.63 RAD 6588.7 VEL 12.902 PTH 2.35 VHP 5.979 DPA -51.77 RAP 189.5Z ECC 1.7421

LNCH AZMTH LNCH TIME L-I TI_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

90.00 23 15 15 2909.76 -28.29 B_.76 110.87 88.83 24 3 44 2308.8 -26.16 81.11

90.00 15 18 28 4569.42 11.64 192.84 101.33 64.00 16 34 35 3968.4 8.05 186.00

100.00 0 48 47 2619.79 -29.89 68.34 110.89 89.79 I 32 27 2019.6 -29.60 59.75

100.00 16 31 31 4332.62 13.06 174.77 100.60 62.87 17 43 44 3732.6 9.32 167.98

110.00 2 15 27 E348.63 -34.11 47.86 110.79 92.41 2 54 36 1748.6 -33.40 38.69

110.00 17 21 20 4176.54 16.76 160.84 98.51 59.76 18 30 57 3576.5 12.62 154.18

DIFFERENTIAL CORRECTIONS MID-COUI_SE EXECUTZOI ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8685 TRA-1.3182 TC3 -.9922 BAU .8431 SGT 2381.3 8_ 348.4 SG3 163.5 ST 1632.5 SR 149.5 $3 679.2

RDE .1735 RRA .0519 RC3 -.3917 FAU .05261 RRT .6766 RRF .8893 RTF .8985 CRT .9498 CRS -.9898 C6T -.9826

FOE 1.5394 FRA -.1437 FC3-1.0101 8SP 7243 _ 2443.9 R23 -3311 R13 .9076 L3A 1770.1NSA 123.8 3SA 10.0

B0[ 1.8766 8RA 1.5173 BC3 1.0667 FSP -540 SGI 2411.1 $62 398.9 THA 9.11 EL1 1638.7 EL2 46.6 ALF 4.98

LAUNCH DATE OCT 11 1970 FLIGHT TIME 108.00 ARRIVAL DATE JAN 27 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 107.88 LAP 3.37

RC 107.785 GL 35.08

PLAI_TOCENTRIC CONIC

C3 47.371 VHL 8.883

LNCH AZNTH LNCH TIME

90.00 22 58 44

90.00 15 53 3

100.00 0 $4 29

100.00 17 3 54

110.00 2 5 41

110.00 17 49 12

DISTANCE 325.726

LOt. 17.27 Vb 28.245 GAL -11.39 AZL 81.79 NCA 155.70 SMA 135.48 ECC .22150 INC 8.2142 Vl 29.836

LOP 173.19 VP 38.548 GAP 4.87 AZP 97.50 TAL 231.69 TAP 27.39 RCA 105.48 APO 165.49 V2 35.198

GP -48.05 ZAL 137.60 ZAP 119.20 ETS 317.83 ZAE 116.15 ETE 216.79 ZAC 50.13 ETC 252.39 CLP-136.87

DLA 17.83 RAL 230.90 RAD 6568.8 VEL 12.990 PTH 2.37 VHP 6.379 DPA -54.21 RAP 186.74 ECC 1.7796

L-I T|ME INJ LAT INJ LONG INJ RT A$C INJ AZNTM INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

3019.38 -27.88 97.84 115.25 84.81 23 49 3 2419.4 -26.30 69.20

4482.53 9.03 187.88 104.69 63.05 17 7 45 3882.5 5.34 181.14

2723.28 -29.82 78.22 115.41 85.76 I 19 52 2123.3 -29.89 67.43

4255.92 10.58 170.25 105.87 61.88 18 14 48 3653.9 6.74 163.57

2437.94 -34.15 54.83 115.69 88.28 2 46 19 1837.9 -34.01 45.59

4111.97 14.52 157.19 101.57 58.71 18 57 44 3512.0 10.27 150.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2505.8 $GR 525.1 SG3 147.2 ST 1812.6 SR 160.2 33 688.8

RRT .6226 RRF .8452 RTF .9020 CRT .9242 CR3 -.9758 C$T -.9847

SGB 2560.2 R23 .3428 R13 .9097 LSA 1941.5 MSA 126,0 SSA 6.3

SGI 2527.6 SGZ 407.4 THA 7.63 ELI 1818.6 ELI 61.0 ALF 4.67

DIFFERENTIAL CORRECTiONs

TDE 2.1375 TRA-1.3072 TC3 -.9783 BAU .6592

ROE .1910 RWA .1184 RC3 -.3563 FAU ,04598

FDE 1.5005 FRA -.0737 FC3 -.8404 BSP 7611

BOE Z.1457 BRA 1.3125 BC3 1.0393 F3P -488
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970_

LAUNCH DaTE OCT 11 1970 FLIGHT TINE 110.00 ARRIVAL DATE JAN ;'9 1S)71

HELIOCENTRIC CONIC DISTANCE 331,716

RL 149.34 LAL -.D0 LOt. 17.27 VL 26.171 GAL -11.15 AZL 80.68 HCA

RP 107.69 LAP 3.34 LOP 171.43 VP 38,463 GAP 5.16 AZP 98.71 TAL

aC 110.046 {eL 36.77 GP -51.60 ZAL 133.64 ZAP 118.45 (T$ $12.90 ZA(

PLANE TOCENTR l C CC_i i C

C3 51.136 V)4L 7.151 DLA ;eO.10 RAL 233.53 RAD 6566.9 VIEL 13%134 PTH Z.4D VHP 6.906 DPA -56.95 RAP 182.74 ECC 1.9416

Lk_H AZNTH Lk_H TIME L-I TIME INJ LAT INJ LCNG INJ RT asc INJ AZNTH INJ TIME PO CRT TIM INJ Z LAT INJ ;) LONG

90.00 62 35 t2 3164.53 -Z6.54 108.25 120.40 79.76 23 28 6 2564.5 -27.89 99.77

90.00 19 37 t6 4375.57 5.68 161.80 109.$0 62.21 17 50 2t 3775.6 1.91 175.15

100.00 0 14 34 t957.19 -t8.54 86.02 120.79 80.71 1 2 14 2:*57.2 -29.53 77.30

1OG.O0 17 44 49 4158.14 7.46 164.85 108.$3 60.97 16 54 7 3558.1 3.53 158.;'7

110.00 I St 66 2551.10 -33.57 63.61 1='1.62 83.1Z 2 34 57 1951.1 -34.15 54.4;'

110.00 19 t$ 26 4036.98 11.82 153.04 105.70 57.69 19 30 45 3437.0 7.48 146.65

DIFFERENTIAL CORRECTIONS RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TO[ 2.4919 TRA-1.271P TC3 -.9204 BAU ._67 $GT =P628.Z $G4t 46_.8 $63 129.8 ST 2023.5 SR 159.5 SS 702.2

ROE .1R71 RRA .Z057 RC$ -._E FAU .06664 IMT .§t46 RNF .7676 RTF .9064 CRT .8753 CRS -.9416 CST -.9869

IrO[ 1.4979 FRA -.0004 FCS -.6541 BSP 7771 _ 2174.0 R23 .3519 Rl3 .9121 LSA 2143.8 NSA 130.5 SSk 6.7

BID( 2.4989 BRA 1.2677 BC3 .9694 FSP -414 $61 tQ4|.2 SG2 417.4 THA 5.76 ELI 2026.3 EL2 77.0 ALF 3.95

158.91SNA 134.91ECC .ZZDIO INC 9.3Z4Z Vl 29.83G

230.36 TAP t9.26 RCA 103.21APO 164.60 VZ 35.189

11;'.61ETE 215.76 ZAC 41.70 ETC 251.38 CLP-1AO.07

LAUNCH DATE OCT 11 1970 FLIGHT TINt 112.00 ARRIVAL DATE JAN 31 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 107.72 LAP S.30

RC 112.364 GL 43.03

PLAN[TOC(NTRIC CONIC

C3 57.487 Vt4L 7.582

LN(H AZNTH LNCH TIME

90.00 21 58 13

90.00 17 39 56

100.00 23 40 37

100.OO 18 39 53

110.1)0 I 33 43

110.00 19 7 |3

DIFFERENTIAL C(]tlU[CTION6

TD[ E.9494 TNA-I.2214 TC3 -.8342 BAU .6ti79

.1301 RRA .3063 RC3 -.2436 FAU .03203

FOE 1.41t9 FRA .043e FC3 -.4627 BSP 63116

ROE 2.9493 B_A 1.2596 BC3 .6690 FSP -362

DI3TANCE 337.676

LOL 17.27 VL 26.0'i_ GAL -10.91 AZL 79.19 NCA 162.10 SMA 134.33 ECC .21876 INC10.6099 Vl 29.836

LOP 179.67 VP 38.420 GAP 5.43 AZP 100.30 TAL 228.99 TAP 31.09 RCA 104.94 APO 163.72 V2 35.179

GP -55.64 ZAL 129.48 ZAP 116.91 ET5 307.24 ZA£ 108.94 ETE 214.27 ZAC 42.54 ETC 249.77 CLP-143.71

DLA 24.46 RAL 236.67 RAD 651H).0 VEL 13.373 PTH

L-I TIME ZNJ LAT

3369.93 -23.28

4227.97 .94

5039.79 -25.63

4053.$6 3,26

21HP8.26 -31.61

3947.84 8.53

2.44 VHP 7.646 OPA -59.BL RAP 176.80 ECC 1.9461

|NJ _ INJ RT AIK INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

12Z._HI 126.10 73.41 22 54 23 2769.9 -25.33 114.32

173.54 116.D0 61.70 18 SO 4 _28.0 -2.85 166.91

96.6_ 12tS.91 74.45 24 31 17 2439.8 -27.74 90.62

137.94 114.70 60.27 19 47 6 3433.4 -.70 151.42

74.72 128.(HD 76.77 2 18 41 Z096.3 -33.30 65.81

148.L_ 111.47 56.77 20 13 0 3347.7 4.10 141.94

NID-COUR$1[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SRT 2754.3 _ 4tl0.1 S43 111.9 ST 2247.6 SR 125.3 33 705.5

RRT .3386 RRF .li456 RTF .9158 CRT .6962 ORS -.7929 CST -.9694

2792.4 R23 .34_H) RI3 .9190 LSA 2353.3 NSA 132.1SSA 5.4

64;1 2756.7 SG2 432.6 THA 3.30 EL1 2249.3 ELI 89.9 ALF 2.23

LAUNCH DATE OCT 11 1970 FLIGHT TIME 114.00 ARRIVAL DATE FEB 2 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 107.75 LAP 3.26

RC 11A.599 GL 47.9t

PLANE TOCENTRIC CONIC

C3 98.736 VHL R.tRt

LNCH AZNTH Lk_H T|ME

8R.6E 19 36 7

93.36 20 3E 31

100.00 22 42 7

1(30.00 20 9 It

110.00 1 5 7

110.00 20 6 36

DISTANCE 343.603

LOt. 17.27 VL 28.021 GAL -10.65 AZL 77.09 HCA 165.26 SNA 133.76 ECC .21744 INClt.9135 Vt 29.834

LOP 162.90 VP 38.353 GAP 5.70 AZP 102.50 TAL 227.56 TAP 32.66 RCA 104.67 APO 162.65 V2 35.169

GP -60.90 ZAL 124.39 ZAP 114.46 ET3 300.26 ZAE 104.33 ETE 211.55 ZAC 37.47 ETC 247.14 CLP-146.42

DLA 26.50 RAL 240.53 RAD 6566.3 VEL 13.788 PTH 2.52 VHP 8.739 DPA -62.53 RAP 167.75 ECC 2.1316

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO C$T TIN INJ t LAT INJ 2 LONG

3935.53 -11.32 158.47 128.91 63.67 20 41 41 3333.5 -14.77 151.48

3750.62 -11.31 145.0t 128.90 63.66 21 35 2 3150.8 -14.75 138.10

3333.45 -19.10 116.09 IS2.65 66.36 23 37 41 2733.4 -22.11 110.59

3626.14 -3.75 146.56 124.84 60.32 21 12 56 3226.1 -7.66 139.97

2898.14 -27.61 88.89 136.49 69.27 1 53 23 2298.1 -30.37 80.65

3834.21 4.25 142.2 119.90 56.03 21 10 32 3234.2 -.23 136.01

ORBIT DETERNINATION ACCURACY

ST 2301.3 SIR 112.7 SS 716.3

CRT -.3705 CRS .2499 CST -.9919

LSA 2600.7 NSA 136.6 SSA 4.1

ELI 2501.7 ELZ 104.7 ALF 179.04

DIFFERENTIAL CORRECTIONS

TOE 3.5999 TRA-l.1053 TC3 -.6872 9AU .6488

ROE -.0445 RRA .4563 RC3 -.1612 FAU .02473

FOE 1.3724 FRA .0914 FC3 -.3114 BSP 8737

BID( 3.6001 BItA 1.1966 BC3 .7056 FSP -321

MID-COURSI[ EXECUTION ACCURACY

SGT 2670.6 SGR 449.6 SG3 93.5

RRT -.0459 _ .2769 RTF .9266

SG8 2905.8 R23 -.3403 R13 -.9280

SGl 2870.9 SG2 448.8 THA 179.39

LAUNCH DATE OCT 11 1970 FLIGHT TIN[ 116.00 ARRIVAL DATE FEB A 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 107.79 LAP 3.20

RC 116.971 GL 53.32

PLAMETOCENTRIC CONIC

C3 90.717 _fl.lL 9.525

LNCH AZNTH LNCN TIN[

72.56 16 10 E7

107.44 26 37 44

76.56 18 10 27

107.44 2E 37 4.4

110.00 0 9 0

110.00 21 42 16

DISTANCE 549.463

LOL 17.27 VL 27.945 GAL -10.36 AZL 73.86 HCA

LOP 166.14 VP 36.290 GAP 3.94 AZP 103.82 TAL

GP -IHS.84 ZAL 118.47 ZAP 111.04 ETS 290.30 ZAE

168,43 SNA 133.19 ECC .21613 1NC16.1351 Vl 29.636

226.13 TAP 34.56 RCA 104.41 APO 161.98 V2 35.158

98.66 ETE 205.66 ZAC 31.25 ETC 242.32 CLP-155.92

OLA 32.88 RAL 243.49 RAID 6569.8 V[L 14.362 PTN 2.64 VHP 10.497 DPA -64.19 RAP 154.32 ECC 2.4930

L-I T|N[ INJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN |NJ Z LAT |NJ 2 LONG

4332.81 -10.68 187.91 138.34 38.72 19 22 40 3732.8 -14.75 181.26

3476.74 -10.66 124.46 138.35 38.72 23 33 43 2878.7 -14.73 117.82

4332.81 -10.68 167.91 138.34 38.72 19 22 40 3732.8 -14.75 181.26

3476.74 -10.66 124.46 138.53 58.72 23 35 43 2878.7 -14.73 117.82

3210.10 -16.73 108.33 143.39 60.88 1 2 30 2610.1 -22.49 101.41

3649.45 -2.80 132.36 133.46 53.92 22 43 7 3049.5 -7.26 126.32

ORBIT OETERNINATION ACCURACY

ST 2742.3 3R 375.8 SS 737.3

CRT -.9471 CRS .9093 CST -.9947

LSA 2860.9 NSA 142.2 SSA 2.9

EL1 2765.4 EL2 119.6 ALF 172.59

DIFFERENTIAL COIIIN[CTIONS

TDE 4.5490 TRA -.IRIS7 TC3 -.4626 BAU .5912

RDE -.5719 RRA .6711 RC3 -.D683 FAU .01734

FDE 1.3309 FRA .1319 FC3 -.1655 B_MD 911)4

BOE 4.5945 BRA 1.0937 BC3 .4874 FSP -264

MID-COURSE EXECUTION ACCURACY

SGT 2951.8 _ 607.0 $G3 75.7

RRT -.6269 RRI r -.3ti72 RTF .9485

SGB 3013.5 R23 -.3146 RI3 -.942!

3G1 2977.0 SG2 467.9 THA 172.44

;'115



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 197OJ

LAUNCH DATE OCT 11 1970 FLIGHT TIME 118.00 ARRIVAL DATE FEB 6 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

iP 107.92 LAP 3.13

RC 116.138 GL 58.68

PLAMETO¢ENTRIC CONIC

CS 140.988 VHL 11.667

LNCH AZNTH LNCH TIN(

115.10 17 54 11

114.9E 23 47 16

65.18 17 54 11

114.92 23 47 16

85.19 17 54 11

114.82 23 47 16

DISTANCE 355.285

LOL 17.27 VL 27.870 GAL -10.09 AZL 65.32 NCA

LOP 189.37 VP 38.225 GAP G.1S AZP 111.47 TAL

GP -73.27 ZAL 111.70 ZAP 106.58 ETS 272.99 ZAE

171.51 SNA 152.65 ECC .21472 IN¢21.8831 Vl 29.836

224.$2 TAP 56.13 RCA 104.15 APO 161.11 V2 35.147

91.50 (TE 192.09 ZAC 23.55 ETE 252.24 CLP-172.21

DLA 36.96 RAL 252.17 RAD $570.5 V(L 16.191PTN 2.84 VNP 13.667 DPA -63.14 RAP 158.89 ECC 3.3177

L-I TIRE INJ LAT INJ LONG INJ RT A$C INJ AZNTN INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

4552.2S -8.28 203.56 151.03 55.85 19 10 4 3952.5 -12.94 197.36

3436.68 -8.26 119.69 151.02 53.84 24 44 55 2858.7 -12.92 113.49

4552.26 -6.28 203.56 151.03 55.05 19 10 4 $952.3 -12.94 197.38

3458.68 -8.26 119.69 151.02 53.84 24 44 35 2658.7 -12.92 113.49

4552.2E -8.28 203.56 151.05 55.85 19 10 4 3952.5 -12.94 197.36

3438.66 -8.26 119.69 151.02 53.84 24 44 35 2838.7 -12.92 113.49

RID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2850.1 $84_ 1241.5 SG3 60.4 ST 2795.7 SR 1124.1 S$ 799.3

RRT -.9037 RRF -.7972 RTF .9770 CRT -.9915 CRS .9807 CST -.9978

SGB 3108.7 R23 -.2633 R13 -.9619 LSA 3112.1NSA 150.8 SSA 1.8

SG1 3089.3 SG2 493.7 TNA 157.91 ELI 3008.4 EL2 136.1ALF 158.20

DIFFERENTIAL CORRECTIONS

TDE S.7855 TRA -.2Q67 TC5 -.2287 BAU .4305

ItD_-2.3029 RRA .9139 RC5 .0020 FAU .00948

FD( 1.4003 FRA .1622 FC$ -.0583 BSP 9261

DO( 9.2289 liRA .95EO BC5 .2287 FSP -207

LAUNCH DATE OCT 11 1970 FLIGHT TIHE 120.D0 ARRIVAL DATE FEB 8 1971

H_LlOCENTRIC CONIC

RL 149.34 LAL -.00

RP 107.86 LAP 3.05

RC 1E1.40£ tel 61._1

PLAMETOCENTRIC CONIC

CS tSO.SS8 VHL 17.045

LNCH AZNTH LNCH TIM(

82.57 18 18 9

117.43 0 41 29

6£.57 16 18 9

117.43 0 41L_

6£.57 18 19 9

117.45 O 411_

DISTANCE 360.907

LOL 17.27 VL 27.794 GAL -9.76 AZL 56.80 HCA

LOP 192,60 VP 38.160 GAP 6.32 AZP 123,08 TAL

GP -76.17 ZAL 104.32 ZAP 101.25 ETS 235,75 ZAE

174.43 SNA 132.08 ECC .21295

223.02 TAP 37.45 RCA 103.95

80.61 ETE 158.13 ZAC 14.53

DLA 38.61 RAL 261.47 RAID 6571.7 VEL 20.294 PTH 3.15 VHP 20.456 DPA -56.56

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN

4701.95 -3.91 212.48 166.58 51.55 19 36 30 4102.0

5511.74 -3.89 122.32 166.56 51.55 1 40 1 2911.7

4701.95 -3.91 212.48 166.58 51.55 19 36 30 4102.0

3511.74 -3.69 122.32 166.56 51.55 1 40 1 2911.7

4701.95 -3.91 212.49 166.58 51.55 19 $6 50 4102.0

5511.74 -3.89 122.32 166.56 51.55 1 40 1 2911.7

DIFFERENTIAL CCRRI[CTION$

TO( 3.3271 TRA 1.1276 TC5 -.0195 BAU .2215

RDE-7.S3£9 RRA .3955 RC3 -.0556 FAU-,OO158

FOE 1.9829 FRA .S035 FC5 .0041 BSP 9373

DOE 9.2425 lJNA 1.1913 6C5 .0570 FSP -165

INC33.2013 Vl 29.856

APO 150.21 V2 35.138

ETC 215.95 CLP 144.72

RAP 120.05 ECC 5.7815

INJ 2 LAT INJ 2 LONG

-8.85 206.56

-8.83 116.41

-8.85 206.56

-8.83 116.41

-8.85 206.56

-8.85 116,41

ORBIT DETERNINATION ACCURACY

ST 1796.6 SR 2539.3 SS 990.3

CRT -.9949 CRS .9960 CST -.9999

LSA 3260.7 NSA 156.8 SSA 1.3

ELI 5107.1 EL2 147.6 ALF 125.23

MID-COURSE EXECUTION ACCURACY

$GT 1856.4 SGR 2590.8 SGS 49.6

flflT -.0405 RRF -.9559 RTF .9976

SGIB 5154.8 R23 -.1755 RIS -.9834

SGI 3112.1 SG2 516.9 THA 125.52

LAUNCH DATE OCT 11 1970 FLIGHT TIN[ 122.00 ARRIVAL DATE FEB 10 IR71

NELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 107.89 LAP E.96

RC 125.880 GL 55.33

flLAN[TOCENTRIC CONIC

CS 141.085 VHL S0.677

LNCH AZNTN LNCH TINI[

79.83 20 52 18

100.17 23 $7 23

79.83 20 52 16

100.17 _S $7 2S

llO.OO 2 55 57

110.00 22 $6 50

DISTANCE 365.872

LOt. 17.27 VL 27.719 GAL -9.29 AZL 25.90 HCA

LOP 195.$3 VP 58.094 GAP 6.29 AZP 154.0E TAL

GP -61.77 ZAL 97.45 ZAP 95.97 ETS 196.18 ZAE

176.71 SNA 151.53 ECC .20958

221.10 TAP 57.81 RCA 103.97

60.80 ETE 122.47 ZAC 17.58

DLA 29.94 RAL 273.25 RAD 6572.9 V(L 32.594 PTN 3.49 VNP 56.085 OPA -58.27

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

4498,28 .10 191.68 185.45 60.06 22 6 46 5868.5

5955.08 .12 152.51 185.44 60.06 24 42 59 5335.9

4466.28 .1O 191.68 183,45 60.06 22 6 46 3868.5

5935.88 .12 152.51 183.44 60.06 24 42 59 3335.9

3324.75 -14.83 115.12 192.29 58.64 3 51 22 2724.7

4127.45 15.06 158.05 174.60 58.94 25 45 $7 $527.4

INCS4.0957 Vl 29.856

APO 159.10 V2 55.124

ETC 255.75 CLP 102.69

DIFFERENTIAL CORRECTIONS

T02-1.$550 TRA 1.9724 TC5 -.0437 8AU 2.5140

RD-1S.9OQ7 RRA-S.S129 RC3 -.1787 FAU-.OS424

FOE 2.4220 FRA .8328 FC3 .0315 BSP 8512

BOEIS.8750 BRA S.8556 BC3 .1859 FSP -140

MID-COURSE EXECUTION ACCURACY

SGT 562.7 SGR 2891.6 SG3 45.2

RRT .3951RRF -.9950 RTF -.3053

SG8 2945.8 R23 -.t095 R13 -.9935

SG1 2900.4 SG2 515.3 THA 85.46

RAP 110.58 ECC18.4879

INJ 2 LAT INJ 2 LONG

-5.88 185.15

-3.66 145.99

-3.88 185.15

-3.86 145.R9

-18.85 108.51

10.85 151.50

ORBIT DETERMINATION ACCt_RACY

ST 285.5 SAR 2587.8 SS 1499.1

CRT .8526 CRS .9994 CST .8355

LSA 3000.0 NSA 156.8 SSA 1.5

EL1 2599.1EL2 147.5 ALF 84.65

LAI.R4CH DATE OCT 11 1970 FLIGHT TIN[ 124.00 ARRIVAL DATE FEB 12 1971

N[LIOCENTRIC CONIC

RL 149.$4 LAL -.00

RP 107.93 LAP 2.86

RC 125.912 GL -59.37

PLANETOCENTR|C CONIC

C$ 788.957 VHL 28.088

LINCH AZNTH LNCH TIN[

12.78 4 53 42

167.22 16 2 30

12.78 4 53 42

187.22 16 2 50

12.78 4 55 42

187.22 16 2 50

LOt. 17.27 VL 27.644 GAL

LOP 199.05 VP 38.026 GAP

GP 62.67 ZAL 98.55 ZAp

DISTANCE 375,236

-9.73 AZL 148.03 14CA 185.37 SNA 131.00 ECC .21824

7.55 AZP 32.02 TAL 221.04 TAP 44.41 RCA 102.41

97.46 ET8 170.63 ZAE 69.76 ETE 244.75 ZAC 141.31

DLA -78.77 RAL 276.12 RAD 6572.8 VEL 30.170 PTH S.45 VHP 36.682 DPA 77.50

L-Z TIN[ INJ LAT [NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

2446.12 .$9 83.02 166.03 168.77 5 34 29 1846.1

$51.68 .40 282.80 186.05 168.77 16 13 41 51.7

2446.12 .39 83.02 166,03 168.77 5 34 26 1846.1

651.$8 .40 292.80 186.05 168.77 16 15 41 51.7

2446.12 .39 8S.OZ 196.03 168.77 5 34 28 1846.1

$51.68 .40 262.80 186,05 168.77 16 15 41 51.7

INC58.0252 V1 29.836

AI:_, 159.59 V2 55.112

ETC 263.98 CLP 106.42

DIFFERENTIAL CORRECTIONS

TDE S.9945 'IRA .3076 TC5 ".0564 BAU 1.9435

R0-12.7979 RRA .89407 RC3 .1748 FAU-.02615

FDE-2.4307 FRA .1054 FC$ .0287 B$P 8830

BOE15.2916 BRA .9197 BC3 .1642 FSP -145

MID-COURSE EXECUTION ACCURACy

SGT 682,7 SGR L_27.7 SG3 48.7

RRT -,7707 RRF .9974 RTF -.73D6

SGB 3057.9 R23 -.1034 RI3 .9938

SG1 3008.5 SG2 547.3 THA 105.54

RAP 187.77 ECC13.9842

INJ 2 LAT INJ 2 LONG

8.24 81.87

8.24 261.64

8.24 81.87

8.24 281.64

8.24 81.87

8.24 281.64

ORBIT DETERMINATION ACCI.,IRACY

ST 759.8 SR 2618.8 SS 1598.3

CRT -.9733 CRS -.9998 CST .9689

LSA $154.9 NSA 174.9 SSA 2.0

ELI 2721.6 EL2 168.0 ALF 105.85

2116



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 11 1970 FLIGHT Tit4( 126.00 ARRIVAL DATE FEB 14 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.DO

RP 107.97 LAP 2.75

RC 120.158 GL -81.$4

PLAN(TOCENTRZ{ CONIC

C3 883.738 VHL 14.958

LNCH AZNTH LNCN T|14[

9.93 O 20 49

170.07 11 41 I

9.93 O tO 49

|70.0? 11 41 8

9.93 0 tO 49

170.07 11 41 8

DISTANCE 380.244

L(X. 17.27 VL Z?.570 GAL -9.2Q AZL 118.84 HCA 185.71 SNA 130.47 ECC .21511 INC28.8181 Vl 29.834

LOP ROE.Z7 VP 37.983 GAP 7.50 kZP 61.18 TAL 119.16 TAP 44.87 RCA 102.40 APO 158.54 Vt 35,D99

GP 74.12 ZAL 105.17 ZAP 103.70 (TS 119.45 ZAE 86.93 ET( 195.71 ZAC 158.00 (TC 232.52 CLP 149.98

DLA -81.27 RAL 809.11 RAID 6571.3 V[L 18.576 PTH 3.05 VHP 19.961 DPA 44.84

L-I TIM( |NJ LAT |NJ LONG INJ RT AS¢ 1NJ AZNTH INJ TIME PO CST TIN

2329.79 8.53 93.44 117.78 171.17 0 59 38 1729.8

5815.28 8.53 258.59 117.81 171.17 13 18 1 5115.3

f329.76 6.53 93.N 117.78 171.17 0 59 38 1728.9

5815.26 8.53 238.59 117.81 171.17 13 18 1 5215.3

2329.78 8.53 83.16 117.78 171.17 0 59 38 1728.0

3813.28 8.53 258.99 117.81 171.17 13 18 1 5215.3

DIFFERENTIAL CGIItlECTION8

TD(-4.0413 TIIA -.IS41 TC3 -.0,488 BAU .1445

N02-3.0971 RRA -.9119 tiC3 .0181 FAU .00353

FO(-1.1GGt FRA -.18tNI FC3 -.OZlS BSP 1N3

3.0925 MA 1.1J_3 _3 .O483 F_P -183

RAP 239.3R ECC 4.1821

INJ 2 LAT INJ 2 LONG

16.43 82.80

16.44 237.73

19.43 82.40

16.44 257.73

18.43 82.90

10.44 257.73

ORBIT DETERMINATION ACCUNACY

ST 1625.8 H 1372.7 81 810.1

CRT .9783 CR8 -.9788 C8T-1.0000

LSA 2294.3 14SA 237.1 SSA 1.1

ELI 2115.7 EL£ 227.4 ALF 40.08

N|D-COURSi[ EXECUTION ACCURACY

S&T 8248.$ Srdl 2589.8 863 56.9

RRT .9591 RRF .9383 RTF ._93

S_ 3443.0 R_ -.1189 R13 .9830

_1 3408.3 68Z 400.0 THA 48.94

LAUNCH OAT[ OCT 11 197'0 FLIGHT TIRE 128.D0 ARRIVAL DATE FEB 16 1971

H(LIOCENTR|C CONIC

RL 149.34 LAL -.00

RP 1011.01 LAP 2.94

RC 130.397 rid- -$8.90

PLAN[TOCENTRIC CONIC

C3 8tD.143 V14L 9.9S7

LNCH AZMTH LNCH TIME

17.07 0 23 33

18£.13 11 14 tO

17.87 O 23 33

182.13 11 14 H)

17.87 0 23 33

112.13 11 14 Im

DISTANCE 388.8£5

LOL 17.27 YL 27.4H GAL -8.SK) AZL 107.84 HCA 188.64 _4A 129.93 ECC .21375

LOP 205.49 VII 37.998 GAP 7.&4 AZP 72.33 TAL 217.48 TAP 46.12 RCA 102.17

GP 89.24 ZAL 112.18 ZAP 110.73 [T3 79.49 ZN[ 99.39 [TE 137.94 ZAC 141.22

OLA -74.33 RAL 206.33 RAD 65Q9.9 VI[L 14.849 PTH 2.88 VHP 13.396 DPA 32.S_

L-I TIME INJ LAT |NJ _ INJ RT AIK ZNJ AZNTH INJ TIRE PO CST TIN

2149.59 17.91 78.49 111.13 163.51 1 1 43 1589.8

51_0.82 17.92 239.21 111.19 163.51 12 49 0 3080.6

2199.36 17.91 76.49 111.13 163.51 1 1 43 1389.9

5480.U 17.92 239.21 111.16 183.51 12 49 0 5080.6

2189.59 17.91 76.49 111.13 163.51 1 1 43 1589.9

54_O.tk2 17.92 239.21 111.16 183.31 12 49 O 5090.6

DIFFI[I_NTIAL C.(:SW_CTION8

TD(-2.8015 TNA-1.4143 TC3 -.4540 BAU .3752

RD( .303£ RRA -.3_ RC3 -.0009 FAtJ .01712

FD( -.0970 FRA -.2740 FC3 -.1495 BSP 11133

BOE 2.8181 BRA 1.4322 BC3 .4340 FSP -234

INC17.8360 Vl 19.838

APO 137.72 V2 33.088

(TC 224.45 CLP-178.93

RAP 244.73 ECC 2.8318

INJ 2 LAT INJ 2 LONG

23.37 74.40

23.57 257.12

23.37 74.40

25.57 237.12

25.57 74.40

25.57 237.12

ORBIT D[TERNINATION ACCURACY

ST 1849.3 M 273.8 SS Itl.2

CRT -.1841CR9 .3310 CST -.9830

LSA 1949.1MSA 286.8 3SA 2.0

EL1 1849.0 EL2 289.1 ALF 178.40

NID-COUItS[ EXECUTION ACCUNACT

SGT 33_4.6 _4R 7L_.1 _3 71.2

RRT .7103 NRF .$410 RTF .9713

SGB $397,8 RE3 -.2461 R13 .9668

_k_l 3363.4 SG2 49Q.8 THA 8.54

LAUNCH DATE OCT 11 1970 FLIGHT TIN( 130.00 ARRIVAL DATE FEB 18 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 108.05 LAP 2.51

RC 152.827 GL -SO.O0

PLAN[TOCENTR IC CONIC

C$ 59.4R9 VHL 7._44

LNCH AZNTH LNCH T114(

25.57 1 8 57

154.43 11 25 2

85.57 1 9 37

154.43 11 23 2

25.37 1 8 57

154.43 11 23 2

DISTANCE 391.548

LOL 17.27 VL 27.423 ;AL -8.37 AZL 102.47 HCA 191.71 SNA 129.44 ECC .21291

LOP 209.71 VP 37.932 GAP 7.82 AZP 77.79 TAL 21S.93 TAP 47,36 RCA 101.89

GP 61.64 ZAL 118.01 ZAP 117.49 (TS 68.03 ZA[ 108.31 (T( 149.42 ZAC 157.91

DLA -67.87 RAL 213.13 RAD 6566.1 V[L 13.408 PTH 2.43 VHP 10.663 DPA 43.45

L-I TIN( 1NJ LAT INJ LOiG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN

2027.81 24.78 67.26 112.19 135.26 I 42 44 1427.6

5378.07 24.79 238.00 112.21 135.25 12 39 0 4979.1

tOt7.il 24.78 67.26 112.19 133.26 1 42 44 1427.9

3578.07 24.79 236.08 112.21 135.23 12 58 0 4978.1

_017.91 24.78 87._ 112.19 133.26 1 42 44 1427.8

5578.07 24.79 256.00 112.21 155.25 12 38 0 4978.1

DIFFERENTIAL CORRECTION8

TD(-2.1823 TRA-1.4941 TC3 -.9537 BAU .7499

RD( .3483 I_A -.0931 RC3 .1094 FAU .02479

FOE -.8380 FRA -.20J7 FC3 -.3873 BSP 11483

BOE 2.R4H MA 1.4970 BC3 .9399 FSP -890

|N¢12.4690 Vl 29.034

APO 154.99 V2 35.074

ETC 231.90 CLP-lI_.14

RAP 245.68 ECC 1.9816

INJ 2 LAT INJ 2 LONG

31.99 83.74

32.00 234.48

31.99 63.74

32.00 234.48

31.99 63.74

32.00 254.48

ORBIT DETERMINATION ACCL)RACY

ST 1859.9 SIR 413.2 SS 600.2

CRT -.8083 CRS .9210 CST -.9739

LSA 1979.7 NSA 266.4 SSA 2.9

EL1 1890.2 (L2 239.3 ALF 199.63

MID-COURSE EXECUTION ACCURACY

SGT 3672.3 SGR 479.0 SG3 88.0

RRT -.2121RRF -.5054 RTF .9442

SG8 3703.4 RL;_ .3008 R13 -.9433

_1 3873,6 SG2 468.0 THA 178.39

LAUNCH DATE OCT 11 1970 FLIGHT TIN( 132.00 ARRIVAL DATE FEE 20 1971

I'I[LIOCENTRIC CONIC

RL 149.34 LAL -.00

NP 108.OO LAP 2.38

RC 134.950 G_. -43.44

PLAM[TOCENTRIC CONIC

C3 40.732 Vt4L 8.M2

LNCH AZNTH LNCH TIME

32.83 1 30 13

147.35 11 33 30

3£.85 1 50 13

147.33 11 33 30

32.83 1 $O 13

147.33 11 33 30

01STANCE 397.318

LOL 17.27 VL 27.330 GAL -8.24 AZL 99.33 HC_194.84 SNA 128.94 ECC .21233 INC 9.3297 Vl 29.836

LOP 211.92 VP 37.768 GAP 8.0_ AZP 80.98 TAL 214.22 TAP 49.07 RCA 10t.36 APO 116.31 V2 33.081

GP 54.57 ZAL 122.43 ZAP 123.34 (TS 63.33 ZA[ 111.73 (TE 148.19 ZAC 132.61 (TC 243.31CLP-181.41

DLA -81.63 RAL 216.37 RAID 6388.$ Vl[L 12.732 PTH 2.31 VHP 9.108 DPA 33.50 RAP 246.13

L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT

1911.94 28.70 37.34 112.17 147.22 2 22 5 1311.9 35.32

3313.98 28.71 256.13 112.19 147.22 13 5 24 4914.0 33.33

1911.94 28.711 57.38 112.17 147.22 2 22 3 1311.9 33.32

3313.90 28.71 256.13 112.19 147.22 13 3 24 4914.0 35.33

1911.94 26.70 57.30 112.17 147.22 2 22 3 1311.9 35.32

5313.98 28.71 236.13 112.19 147.22 13 5 24 4914.0 33.33

DIFFERENTIAL _CTION8

TD(-I.8111 11qA-1.4_J2 TC3-1.3106 BAU .8353

• 4994 IRA -.0177 RC3 .2157 FAU .03088

FDE -.7918 FRA -.2722 FC3 -.6320 B_Me 11800

BID1[ 1.8797 MA 1.4733 8C3 1.3339 FSP -344

MID-COURD[ EXECUTION ACCURACY

SGT 3762.6 _ 526.7 SG3 104.3

RflT -.5614 RRF -.8146 RTF .9234

S_ 3799.5 R83 ._11_ R13 -.9267

SGI 5774.4 SG2 456.2 THA 173.43

ECC 1.6703

INJ Z LONG

32.50

251.25

32.50

251.25

52.50

251.25

ORBIT DETERMINATION ACCURACY

ST 1628.9 _R 448.7 SS 572.3

CRT -.8729 CRS .9891CST -.9862

LSA 1932.4 NSA 249.4 SSA 4.0

EL1 1871.0 EL2 214.0 ALF 167.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH DATE OCT 11 1970 FLIGHT TII4£ 134.00 ARRIVAL DATE FEB 22 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 109.15 LAP 2.24

RC 137.083 GL -37.53

PLAHETOCENTRIC CONIC

C3 $1,490 VNL 5.612

LNCH AZNTH LNCN TIN(

38.99 2 27 30

141.02 11 39 8

39.99 2 27 30

141.02 11 38 S

38.98 Z 67 30

141.02 11 $8 8

DIFFERENTIAL CORRECTIONS

TD[-1.5E£3 TRA-1.4128 TC3-2.0712 BAU .8804

ROE .4209 RRA -.0159 RC3 .2892 FAU .03463

FOE -.7112 FRA -.2249 FC$ -.9521 BSP 11796

BOlE 1.5794 BRA 1.41E9 BC3 2.0913 FSP -372

DISTANCE 403.105

LOL 17.27 VL 27.278 GAL -7.91 AZL 97.27 HCA 198.00 SNA 128.44 ECC .21193 INC 7.2892 Vl Z9.836

LOP 215,13 VP 37.703 GAP 8.21AZP 83,08 TAL 212.59 TAP 50.59 RCA 101.22 APO 155.67 V2 35.047

GP 48.43 ZAL 125.49 ZAP 128.88 ETS 60.58 ZAE 115,69 ETE 149.15 ZAC 147.76 ETC 250.22 CLP-161.11

DLA -59.38 RAL 224.GE RAD 8568,3 VEL 12.364 PTN 2,23 VHP 8.203 DPA 28.77 RAP 246.69 ECC 1.5192

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

1819.02 30.45 47.84 111.59 140.03 2 57 46 1216.0 36.43 41.90

5479.99 30.48 254.53 111.61 140.03 13 g 28 4880.0 36.44 248.57

1818.02 30.45 47.86 111.59 140.03 2 57 46 1216.0 36.43 41.90

5479.99 30.46 254.55 111.61 140.03 13 9 28 4860.0 36.44 248.57

1819.02 30.45 47.86 111.59 140.03 2 57 46 1216.0 36.43 41.90

5479.99 30.46 254.53 111.6t 140.03 13 9 26 4880.0 36.44 248.57

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3821.7 6842 539.1 $93 117.2 ST 1741.2 SR 429.6 Ss 522.6

RflT -.6530 RflF -.8839 RTF .9046 CRT -.8840 CRS .9818 CST -.9565

Sr_ 3659.5 RE3 .3760 R13 -.9086 LSA 1852.7 NSA 238.1 SSA 5.4

3G1 3636.1 6G2 406.5 TNA 174.68 ELI 1782.6 EL2 196.2 ALF 167.54

LAUNCH DATE OCT 11 1970 FLIGHT TIME 136.00 ARRIVAL DATE FEB 24 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 108.17 LAP 2.09

RC 139.299 GL -32.36

PLAHETOCENTRIC CONIC

C3 26.013 VHL 5.100

LNCH AZMTN LNCH TIN(

44.59 3 1 54

135.41 11 40 5

44.59 3 1 54

135.41 11 40 5

44.59 3 1 54

135.41 11 40 8

DIFFERENTIAL CORIEECTIONS

TDE-1.3120 TRA-1.3601 TC3-2.9297 BAU .9224

RDE .3912 RRA -.0117 RC$ .3459 FAU .03799

FDE -.6319 FRA -.1786 FC3-1.2910 BSP 12299

BDE 1.3608 BRA 1.3601 BC3 2.6524 FSP -421

DISTANCE 408.694

LOt.. 17.27 VL 27.Z07 GAL -7.58 AZL 95.61 HCA 201.17 SNA 127.96 ECC .21169 INC 5.8089 Vl 29.836

LOP 219,34 VP 37.639 GAP 8.41 AZP 84.58 TAL 210.95 TAP 52.12 RCA 100.87 APO 155.05 V2 35.034

GP 43.21 ZAL 127.30 ZAP 133.51 [TS 58.61 ZAE 119.64 ETE 150.89 ZAC 143.25 ETC 253.31 CLP-160.84

DLA -51.83 RAL 229.18 RAD 6368.1 VEL 12.140 PTH 2.19 VHP 7.653 DPA 23.06 RAP 247.49 ECC 1.4281

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1733.27 30.86 39.13 111.14 133.94 3 30 47 1133.3 36.22 32.41

5497.34 30.88 253.64 111.13 133.94 13 11 13 4867.3 36.23 246.92

1733.27 30.86 39.13 111.14 133.94 3 30 47 1133.3 36.22 32.41

5497.34 30.68 253.64 111.13 133,94 13 11 13 4867.3 36.23 246.92

1733.27 30.86 39.13 111.14 133.94 3 30 47 1133.3 36.22 32.41

5467.34 30,98 233.64 111.13 133.94 13 11 13 4867.3 36.23 246.92

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3934.4 SGR 338.1 SG3 130.0 ST 1351.9 SR 405.9 SS 474.5

RRT -.7046 RRF -.9077 RTF .8952 CRT -.6960 CR$ .9681 CST -.9462

SGB 3971.0 R23 .3819 R13 -.8988 LSA 1750.9 NSA 229.6 SSA 7.2

SGI 3932.8 692 380.0 THA 174.44 ELI 1691.0 EL2 183.9 ALF 167.57

LAUNCH DATE OCT 11 1970 FLIGHT TIN( 138.00 ARRIVAL OATE FEB 26 1971

HELIOCENTRIC CONIC

RL 146.34 LAL -.00

RP 108.61 LAP 1.94

RC 141.459 GL -67.64

PLAN_TOCENTRIC CONIC

C3 E2.451 VHL 4.736

LN(H AZNTH LNCH TIN(

49.59 3 34 31

130.41 11 40 |9

49.59 3 34 31

130.41 11 40 19

49.59 3 34 31

130.41 11 40 19

DIFFERENTIAL CORR(CTION3

TOE-1.1370 TRA-I.E933 TC$-$.1538 BAU .9341

ROE -3155 RRA -.0144 RC3 .3800 FAU .03984

FDE -.5460 FRA -.1_3 FC3-1.5362 08P 12667

BDE 1.1600 BRA 1.2934 8C3 3.1786 FSP -453

DISTANCE 414.681

LOt. 17.27 VL 27.133 GAL -7.24 AZL 94.72 i'_A 204.35 SNA 127.49 ECC .21159 INC 4.7152 Vl 29.836

LOP 2E1.54 VP 37.376 GAP 6.61AZP 85.70 TAL 206.E9 TAP 53.64 RCA 100.51APO 154.47 V2 35.021

GP 38.80 ZAL 168.03 ZAP 137.49 ETS 57.03 ZAE 120.87 ETE 132.85 ZAC 139.36 ETC 255.45 CLP-161.08

DLA -47,91RAL 233,30 RAD 6537.9 VEL 11.993 PTH 2.14 VHP 7,309 DPA 18.20 RAP 248.51ECC 1.369_

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

1658.70 30.53 $1.22 111.10 128.91 4 2 10 1056.7 35.33 24.01

5489.89 30.54 E53.33 111.11 128.90 13 11 29 4869.7 35.34 246.32

1358.70 30.53 31.22 111.1D 128.91 4 2 10 1058.7 35.33 Z4.01

5469.69 30.34 233.53 111.11 128.90 13 11 29 4869.7 35.34 246.32

IS58.70 30.53 31.22 111.10 128.91 4 2 10 1038.7 35.33 24.01

5439.69 30.54 253.33 111.11 128.90 13 11 29 4869.7 35.34 246.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCU4RACY

SGT 4034.3 6GR 523.2 $G3 139.4 ST 1345.4 SR 381.7 $3 420.0

RRT -.727| _ -.9089 RTF .8873 CRT -.8813 CRS .9921CST -.9323

$98 4069.6 R23 .3766 R13 -.8903 LSA 1631.0 NSA 223.5 SSA 9.3

SG1 4032.7 SG2 338.9 THA 174.55 EL1 1362.1EL2 176.0 ALF 167.56

LAUNCH DATE OCT 11 1970 FLIGHT TIME 140.00 ARRIVAL DATE FEB 28 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 108.23 LAP 1.78

RC 143.41,43 GL -23.89

PLAHETOCENTR IC CONIC

C3 19. _!,7 VHL 4.469

LNCH AZNTH LNCH TIN(

54.09 4 S 16

125.91 11 39 19

54.09 4 6 16

123.91 11 $9 19

54.09 4 6 19

123.91 11 39 19

DISTANCE 420.462

LOt. 17.27 VL 27.066 GAL -G.89 AZL 93.86 NCA 207.33 SMA 127.03 ECC .21163 INC 3.8613 Vl 29.836

LOP 624.74 VP 37.313 GAP 8.81 AZP 86.37 TAL 207.63 TAP 35.16 RCA 100.13 APO 133.91 V2 33.008

GP 33.07 ZAL 127.97 ZAP 140.92 ETS 33.76 ZAE 122.35 ETE 134.80 ZAC 136.05 ETC 257.00 CLP-161.53

DLA -44.52 RAL 237.15 RAD 6367.8 V(L 11.889 PTH 2.11 VHP 7.094 DPA 14.05

L-I TIN( INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CST TIN

1588.77 29.79 24.00 111.54 124.76 4 32 43 988.6

5493.24 29.80 254.16 111.55 124.75 13 10 43 4883.Z

1588.77 29.79 24.00 111.34 124,76 4 32 43 988.8

5483.24 29.80 294.16 111.35 124.75 13 10 43 4883.2

1388.77 29.79 24.00 111.34 124.78 4 32 45 988.8

5485.24 29.60 254.16 111.33 124.73 13 10 43 4883.2

DIFFERENTIAL CCilRECTION6

TDE -.9990 TllA-I.tlIM TC3-3.931£ BAU .9603

RDE .2922 ItRA -.0192 RC3 .3995 FAU .04082

FOE -.4910 FRA -.09£0 FC3-1.7699 BIN= 12985

BOE 1.0283 BRA 1.2199 BC3 3._730 F3P -47§

RAP 249.73 ECC 1.3286

INJ 2 LAT INJ 2 LONG

34.11 16.48

34.12 246.64

34.11 16.48

34.12 246.64

34.11 16.48

34.12 246.64

ORBIT OETERNINATION ACCLR_ACY

ST 1431.3 SIR 362.1 SS 364.0

CRT -.6742 CR3 .9931 C$T -.9131

LSA 1504.7 NSA 218.7 $SA 11.9

EL1 1466.4 EL2 171.6 ALF 167.35

MID-COUrSE EXECUTION ACCURACY

SGT 4126.1 $GR 309.4 $G3 146.2

RRT -.7362 RRF -.6986 RTF .8810

SGAB 4139.4 R23 .3627 RI3 -.8838

$91 4143.2 SG2 343.4 THA 174.77
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OP

LAUNCH DATE C_T 11 1970 FLIGHT TIN( I4Z.DO ARRIVAL DATE- NAR Z 1971

Iq[LIO(ENTRIC CONIC

RL 149.34 LAL -.DO

RP 1OR.29 LAP 1.92

RC 145.911 GL -Z0.40

PLANETOCENTRIC CONIC

C3 18.141VI4L 4.259

LNCH AZNTH LNCH TIRE

5R.Zl 4 37 SO

Ill.Tl 11 37 19

$l.II 4 37 SO

121.79 11 37 14

59.2R 4 37 50

181.78 11 37 18

DIFFERENTIAL CCIRR[CTI_

TD( -.RSSE TRA-1.1249 TC3-4.1051 BAU 1.0004

RID( -ES$_ RRA -.0L_3 RC3 .40Q3 FAD .04082

FOE -.$754 FRA .0048 FC$-1.9402 BSP 13114

liD( .IRE9 liRA 1.1959 BC3 4.1Z51 FSP -470

DISTAN(E 421.237

LOt. 17.27 VL ZQ.997 GAL -I.53 AZL 93.17 14CA 210.71 •HA

LOP 227.94 VP 37.451 GAP 9.01 AZP 87.27 TAL 205.95 TAP

&P 31.91 ZAL 127.|D ZAP 143.1)0 ITS 54.70 ZA[ 123.83 ETE

lzl.58 ECC .2119I INC 3.I725 Vl 29.i3R

59.69 RCA 99.77 APO 153.59 VZ 34.995

159.93 ZAC 133.Z3 ETC ZSR.Zl CLP-14Z.15

DLA -41.55 RAL 240.05 RAD 9517.7 V(L 11.112 PTH Z.09 VHP 8.9&4 DPA 10.47 RAP 251.13 ECC 1.2995

L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ Z LONG

1390.94 28.84 17.21 111.43 121.32 5 3 11 920.9 32.75 9.55

5505.94 20.85 255.4l 152.44 121.31 13 9 4 4905.8 32.76 2A7.75

15_O.04 28.84 17.26 112.43 121.32 5 3 11 920.9 32.75 9.55

5505.84 28.85 255.46 I12.44 121.51 13 9 4 4905.8 32.76 Z47.75

1520.04 20.84 17.26 112.43 121.32 5 3 11 920.9 32.75 9.55

5505.84 20.05 255.40 112.44 $21.31 13 9 4 4905.8 32.76 247.75

MID-COURSE (X[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

_k_T 4200.0 SGR 495.4 SG$ 149.9 ST 1304.7 Sit 349.0 SS 305.3

RRT -.7329RRI r -.9793 RTF .9739 CRT -.9639 CRS .9970 CRT -.9929

4229.1 R23 .3449 R13 -.8792 LSA 1397.1 NRA 214.9 SSA 15.1

SG1 4215.5 _ 333.1 THA 175.07 ELI 1339.1 EL2 169.8 ALF 199.89

LAUNCH DATE OCT 11 1970 FLIG44T TIN( $44.00 ARRIVAL DATE MAR 4 1971

ttELIOCENTRIC CONIC

RL 149.34 LAL -.00

NP 100.33 LAP 1.45

NC 147.979 f_. -17.28

PLAN(TOCENTR I C CONIC

C3 11.747 VI41L 4.002

LNCH AZMTH LNCH TIM(

12.11 5 9 55

117.80 11 34 I

9R.11 S R 55

llT.ll 11 34 I

91.11 5 i 55

$17.1l 13 34 •

DISTANCE 452.0(0

LOL $7.27 VL _,RL_ GAL -•.17 AZL 92._D HCA 213._D SRA 1_.13 [CC .21213 INC 2.4021 Vl L_.039

LOP 231.14 VP 37.3•0 GAP 9.21 AZP •7.8,4 TAL L_]4.25 TAP 58.15 RCA _.30 APO 152.09 VZ 34.902

GP Z'D.22 ZAL 125.84 ZAP 149.51 ETS 53.83 ZAE 124.81 ETE 156.30 ZAC 130.83 ETC 259.31 CLP-1•2.85

DLA -58.92 RAL 244.47 RAD •3•7.7 VI[L 11.753 PTH 2.07 V14p 8.892 DPA 7.38 RAP 252.89 [CC 1.2750

L-I TIN( INJ LAT INJ LONG INJ RT AIC INJ AZRTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LCI$G

1452.80 27.79 10.78 113.72 118.42 5 34 9 852.8 31.35 2.H

5S5•.Skl 27.90 257.42 113.72 118.41 13 • 23 4939.9 31.59 249.•0

1452.00 27.79 10.78 113.72 118.42 5 34 9 852.8 31.35 2.'04

5534J.14 27.80 257.42 113.72 116.41 13 $ 23 4954.9 31.36 249.eO

1452.80 27.79 10.78 113.72 118.42 5 34 8 852.9 51.35 2._r,

5539.04 27.80 257.42 113.72 118.41 15 6 Z3 4936.9 31.36 249.•0

ORBIT DETERNINATION ACCURACY

ST 1195.8 SIR 339.4 $S 958.7

CRT -.8370 CRS .9997 CST -.0491

LSA 1251.7 MSA 212.0 SSA 18.8

ELI 1231.4 EL2 169.9 ALF llr_l,.OG

DIFFERENTIAL _CTION$

TO( -.7401 TRA-1.0317 TC3-4.5939 BAU 1.0L_0

.2420 RRA -.0301 RC3 .4159 FAU .04084

FDI[ -.$072 IrRA .OSRI FC$-2,1115 Blip 13579

DO( .7080 liRA 1.0401 BC3 4.3027 FSP -500

RID-COURW[ EXECUTION ACCURACY

SGT 4507.5 8GR 485.3 $G$ 154.1

RflT -.73L_ RRI r -.9378 RTF .9729

4334.1 R23 .3151 R13 -.8749

SG1 4322.2 392 327.7 THA 173.27

LAUNCH DATE OCT 11 1970 FLIGHT TIN( 149.00 ARRIVAL DATE NAN 9 1971

HELIOCENTRIC CONIC DISTANCE 437.758

RL 149.34 LAL -.00 LOt. 17.27 VL 26.991 GAL -5.79 AZL 92.12 HCA 217.08 SNA 125.70 ECC .21290 IN(: 2.119£ Vl 20.039

RP 100.37 LAP 1.20 LOP E34.33 VP 37.329 GAP 9,40 AZP 00.31TAL 202.55 TAP 59.93 RCA 90.90 APO 152.42 V£ 34.900

RC 130.13E GL -14.49 _P 29.01ZAL 124.04 ZAP 140.00 (TS 53.14 ZAE 125.57 ET( 159.01ZAC 120.70 ETC 290.23 CLP-103.59

PLAN(TOCENTRIC CONIC

C$ 15.955 VHL 3.957 DLA -38.54 RAL 248.07 RAD •3•7.e VI[L

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT

IS.IT 5 43 EO 1501.90 29.60

114.13 11 29 23 5577.11 29.99

05.87 5 43 29 1301.90 29.98

114.13 11 2R 23 5577.11 2•.$9

95.07 5 43 20 1381.90 29.08

114.13 11 L_ 83 5377.15 29.99

DIFFERENTIAL CORRECTIONS

TDE -.9497 "IRA -.9389 TC$-4.979• BAU 1.0456

RDE .2302 RRA -.O_l_ RC3 .4177 FAU .0401•

FDE -.2314 IrRA .1194 FC$-2.2207 BSP $3824

BO( .9R93 BRA .9393 0C3 4.9991 FSP -503

11.70• PTH 2.04 VHp 6.960 DPA 4.70 RAP 254.57 ECC 1.2570

INJ LONG INJ RT ARC XNJ AZRTH INJ TIN( PO C$T TIN INJ 2 LAT INJ 2 LONG

4.54 115.35 115.95 6 e 22 761.9 29.94 350.40

2_D.07 115,3• 115.94 13 2 20 4977.1 29.95 252.10

4.54 115,33 115.95 9 9 22 781.9 29.94 396.46

260.07 115,36 115.94 13 2 20 4977.1 29.95 252.16

4.54 115.33 115.95 $ 6 22 781.9 29.94 350.44

260.07 115.34 $15.$4 $3 2 20 4977.1 20.95 252.18

NID-COURS[(XECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 458•.4 Sr_ 473.9 $93 155.9 ST 1071.7 SIR $34.0 $$ ZID.4

RRT -.7231RRF -.0304 RTF .9999 CRT -.8475 CRS .985£ CST -.7806

SG8 4414.2 R23 .2893 R13 -.8719 LSA 1122.5 NSA 209.7 SSA 23.4

_1 4402.1 _ 329.3 THA 175.51 ELI 1109.4 EL2 $71.3 ALF 164.83

LAUNCH DATE OCT 11 1970 FLIGHT TIN( 146.00 ARRIVAL DATE MAR 8 1971

HELIOCENTRIC CONIC DISTANCE 443.505

RL 149.34 LAL -.IX) LOt. 17.27 VL Ze.795 GAL -5.41 AZL $1.70 I_A 220.26 SI$A 125.28 ECC .21321 IN(: 1.7029 Vl 29.830

RP 108.45 LAP $.$0 LOP 237.52 VP 37._9 GAP •.60 AZP 88.?0 TAL 200.84 TAP 61.$0 RCA 98.57 APO $55.99 vZ 34.956

RC 152.275 GL -11.90 GP 24.92 ZAL 121.89 ZAP 150.8,4 ET$ 32.94 ZAE 129.17 ETE 161.14 ZAC 127.0I ETC 261.07 CLP-164.35

PLAM[TOCENTRIC CONIC

C3 14.7RR Vt$L 3.845 DLA -54.37 RAL 25|.97 RAO •567.6 VI[L

LNCH AZMTH LN(H TIME L-I TIM( INJ LAT

99.09 6 19 3 1303.0Q 23.35

110.34 11 22 94 5929.30 23.56

09.99 9 19 3 1303.H 25.35

110.34 II 22 14 3•29.$• 25.3•

09.90 9 19 $ 1N3.O• 23.55

110.34 11 22 _ 5920.39 23.5•

DIFFERENTIAL CORRI[CTION$

TI)E -.5533 TRA -.03_9 TC$-5.$755 BAU 1.04_0

RD( -92£4 lIRA -.0421RC$ .4199 FAD .03931

FOE -.1773 FRA .1734 FC3-2.3013 BSP 14151

BO( .5993 BRA .9339 0C3 5.3919 FSP -507

11.6•9 PTH 2.03 V1.1p 6.859 DPA Z.35 RAP 256.17 ECC 1.2434

INJ LONG |NJ RT A$C |NJ AZMTH ]NJ TIN( PO (ST TIN INJ 2 LAT 1NJ 2 LONG

357,64 I17.30 113.85 6 40"48 705.1 28.54 349.74

263.35 117.31 113.79 12 36 13 5029.4 20.55 255.64

$57.66 117.30 113.61 6 40 48 705.1 28.54 349.74

2•5.35 117.31 113.79 12 59 13 5029.4 20.55 255.64

357._ 117.50 113.81 6 40 48 705.1 28.54 349.7A

265.53 117.51 113.79 12 56 13 5029.4 20.55 253.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERt$INATION ACCURACY

SGT 4473.7 SGR 4_.7 SG3 $57.0 ST 947.8 _lt 332.3 SS 169.1

RRT -.711|RRF -.8014 RTF .8489 CRT -.8383 CRS .9512 CST -.6730

SGl| 4500.2 R£$ .2339 R13 -.8703 LSA 996.7 MSA 207.9 SSA 29.0

SGI 4499._ $02 328.4 THA 175.72 EL1 989.3 EL2 173.5 ALF 163.08
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE OCT 11 1970 FLIGHT TIN( 150.00 ARRIVAL DATE MAR 10 1971

HEL|OCENTRIC CONIC

RL 140.34 LAL -.00

RP 109.45 LAP .92

RC 154.408 GL -9.53

PLAN[TOCENTRIC CONIC

C3 14.099 VHL 3.7§5

LNCH AZNTH LNCH TIN[

73.99 9 59 49

109.31 11 11 39

73.99 6 59 49

109.31 11 11 35

110.00 10 10 G

110.00 12 59 29

DIFFERENTIAL CCNRECTION8

TOE -.49£1 'IRA -.7175 TC3-5.7982 BAU 1.0844

ROE .219R RflA -.0489 RC3 .4194 FAU .03920

FOE -.1199 FRA .2274 FC3-2.3455 BSP 14392

BID( .5104 BRA .7192 BC3 5.7535 FSP -507

DISTANCE 449.237

LOt. 17.27 VL 26.729 GAL -S.02 AZL 91.34 I_A 223.45 SNA 124.86 ECC .Z1398 INC 1.3380 Vl 29.836

LOP 940.70 VP 37.210 GAP 9.81AZP 99.03 TAL 199.11 TAP 62.55 RCA 98.15 APO 151.58 VZ 34.943

GP 23.19 ZAL 119.37 ZAP 152.67 ET9 SZ.31ZAE 129.64 ETE 162.33 ZAC 125.48 ETC 261.85 CLP-169.13

DLA -$2.34 RAL 255.30 RAD 9517.9 VEL 11.$40 PTH 2.04 VNP 6.882 DPA .29 RAP 298.07 ECC 1.23Z0

L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIN( PO C3T TIM INJ 2 LAT INJ 2 LONG

1219.91 24.39 350.28 119.53 111.91 7 19 6 619.6 27.15 342.36

5695.$4 24.40 268.21 119.$3 111,90 12 46 30 5095.6 27.16 2110.29

1211.11 24.39 350.28 119.S$ 111.91 7 19 6 919.6 27.15 342.$6

5995.M 24.40 268,21 119.53 111.90 12 49 30 3095.6 27.16 260.29

5885.85 17.69 279.35 116.06 119.74 11 49 11 5265.9 21.51 272.31

5362.44 31.49 24S.19 122.13 104.05 14 28 51 4762.4 33.10 236.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 45§4.9 9GR 463.2 993 157.1 ST 815.6 SR 332.0 SS 134.8

RRT -.9966 RRF -.7704 RTF .8980 CRT -.8281CRS .8536 CST -.4753

S;B 4578.3 R23 .L_65 R13 -.8992 LSA 865.8 NSA 206.3 $SA 39.4

SGI 4399.2 $92 332.9 THA 175.91 EL1 862.8 EL2 175.9 ALF 160.53

LAUNCH DATE OCT 11 1970 FLIGHT TIN( 152.00 ARRIVAL DATE MAR 12 1971

H(LIO(ENTRIC CONIC

RL 149.34 LAL -.00

NP 104.49 LAP .74

RC 156.530 GL -7.34

PLAMETO(ENTRIC CONIC

C3 13.559 VI.IL 3.082

LNCH AZNTH LNCH TIME

78.40 7 49 Zlb

101.90 10 53 13

78.40 7 49 29

101.60 10 53 13

110.00 9 49 0

110.00 13 49 4tl

DIFFERENTIAL conlt[CTION_

TO( -.3732 'IRA -.5955 T¢3-6.0687 BAU 1.1025

NDE .2130 RRA -.0941 RC3 .4196 FAU .03997

FDE -.0671 FRA .2793 FC3-2.3912 BSP 14663

BDE .4297 BRA .5901 BC3 6.0832 FSP -307

DISTANCE 434.990

LOt- 17.27 VL 24.643 GAL -4.61 AZL 91.01 HCA 229.63 SMA 124.49 ECC .21491 INC 1.0139 Vl 29.836

LOP 243.89 VP 37.132 GAP 10.01 AZP 69.30 TAL 197.37 TAP 64.00 RCA 97.71 APO 131.21 V2 34.931

GP 21.69 ZAL 119.91 ZAP 154.32 ET9 32.15 ZAE 127.03 ETE 163.38 ZAC 124.14 ETC 292.60 CLP-163.90

DLA -30.42 RAt. 238.97 RAO 9397.3 VEL 11.619 PTN 2.04 VHP 9.923 DPA -1.52 RAP 260.06 ECC 1.2231

L-I TIME INJ LAT ]NJ LONG INJ RT ARC |NJ AZMTH INJ TIRE PO CST TIM INJ Z LAT INJ 2 LONG

1104.29 23.21 341.50 122.01 110.23 8 4 31 3(_1.3 23.76 333.38

3790.62 23.23 274.90 1L_.02 110.21 12 29 44 3190.8 23.77 268.98

1104.29 23.21 341.30 122.01 110.23 8 4 31 504.3 25.76 333.38

5790.62 23.23 274.90 122.02 110.21 12 29 44 3190.8 25.77 266.98

704.97 13.97 307.32 117.29 121.52 10 0 43 105.0 18.04 300.77

3236.10 33.17 235.93 124.93 98.79 13 17 8 4938.1 34.03 226.72

NZD-COUR$1[ EXECUTION ACCURACY ORBIT DETERN1NATION ACCURACY

SGT 4932.9 _ 493.9 993 156.6 ST 677.6 SR 333.0 SS 114.0

RRT -.9902 RRF -.7392 RTF .8661 CRT -.8153 Cfl$ .6249 CST -.147A

$Ge 4955.9 R23 .1995 R13 -.8691 LSA 734.2 NSA 204.3 3$A 46.4

$91 4943.5 $G2 339.3 THA 176.08 EL1 733.7 EL2 178.1ALF 156.71

LAUNCH DATE OCT 11 1970 FLIGHT TLNE 154.00 ARRIVAL DATE NAR 14 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 108.53 LAP .35

RC 156.$41 GL -5.29

PLANE TOCENTRIC CONIC

C3 13.144 VHL 3.925

LI_H AZNTH LNCH TIN(

86.09 9 1 15

93.96 10 8 O

lO0.OO 9 41 1_9

100.00 19 lO 27

110.00 9 37 30

110.00 14 30 34

DIFFERENTIAL CORRECTIONS

TO[ -.2831 TRA -.4142 TC3-6.3616 BAU 1.1203

NO( .2107 RRA -.0659 RC3 .4173 FAU .03568

FOE -.0199 FRA .3271 FC3-2.3300 BSP 14948

BOE .3545 B_A .4703 BC3 6.3755 FSP -509

DISTANCE 460.669

LOt. 17.27 VL 26.601 GAL -4.20 AZL 90.72 HCA 229.81 SNA 124.06 ECC .21601 INC .7223 Vl 26.636

LOP 247.07 VP 37.095 GAP 10.22 AZP 89.33 TAL 195.62 TAP 95.43 RCA 97.26 APO 150.86 VE 34.919

GP 20.37 ZAL 113.62 ZAP 155.82 ET$ 52.17 ZAE 127.35 ETE 1114.31 ZAC 122.96 ETC 263.32 CLP-166.68

DLA -26.37 RAL 262.67 RAD 9597.5 VEL 11.599 PTH 2.03 VHP 6.979 DPA -3.12 RAP 262.12 ECC 1.2163

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

904.93 22.01 329.11 124.74 108.70 9 16 20 304.9 24.36 316.20

998.72 22.02 310.28 124.74 108.68 10 19 28 88.7 24.37 302.36

774.30 16.73 314.31 122.49 115.14 9 34 23 174.3 19.98 307.03

3592.62 27.51 260.80 129.41 102.19 13 43 29 4962.6 28.91 252.26

785.75 11.05 311.96 119.27 122.53 9 50 56 185.7 15.27 305.40

5143.93 33.91 229.91 127.51 94._9 15 56 18 4343.9 34.17 219.37

NIO-COUR_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4710.1 $_ 464.3 $93 133.8 ST 334.3 SR 334.9 SS 112.3

RRT -.6928 RRF -.7089 RTF .8990 CRT -.7970 CRS .2639 CST .2409

SGB 4732.9 R23 .1730 R13 -.8698 LSA 604,9 NSA 201.7 SSA 60.7

SG1 4720.2 692 347.1 THA 176.24 EL1 604.7 ELI 178.7 ALF 150.65

LAUNCH DATE OCT 11 1970 FLIGHT TIN[ 159.00 ARRIVAL DATE NAR 16 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 106.36 LAP .37

R¢ 110.740 GL -3.39

PLAN[TOCENTRIC CONIC

C3 12.852 _n.lL 3.583

LNCH AZNTH LNCH TIME

90.00 9 27 SO

90.00 11 11 18

100.00 9 19 31

IO0.OG 13 4 58

110.00 9 31 37

110.00 13 9 41

DISTANCE 466.363

LOL 17.27 VL 29.558 GAL -3.78 AZL 90.46 NCA 232.98 SNA 123.68 ECC .21729

LOP 230.23 VP 37.059 GAP 10.43 AZP 89.72 TAL 193.87 TAP 66.83 RCA 99.80

GP 19.21 ZAL 110.45 ZAP 157.19 ET9 52,33 ZAE 127.61 ETE 165.14 ZAC 121.90

DLA -29.79 RAL 269.42 RAD 9567.5 VEL 11.586 PTH 2.03 VHP 7.D49 DPA -4.53

L-I TIN[ INJ LAT iNJ _ INJ RT ASC |NJ AZNTH INJ T|ME PO CST TIN

1039.44 13.27 334.39 123.49 114.14 8 43 30 459.4

5912.34 26.30 277.48 129.22 100.37 12 48 11 5212.3

901.12 12.91 321.80 124.33 117.20 9 31 32 301.1

5446.09 29.08 230.97 129.67 97.24 14 35 44 4849.1

854.74 8.50 315.68 121.71 123.23 9 45 52 254.7

5045.24 34.17 222.46 130.10 90.94 16 31 6 4493.2

DIFFERENTIAL CORRI£CTIONS

TO( -.199R 'IRA -.$£76 TC3-6.4036 BAU 1.1399

RID( .201)1 lIRA -.0729 RC3 .4143 FAU .03429

FOE .0273 FRA .3743 FC3-2.3100 BDP 15196

BID( .2931 BRA .3357 BC3 9.6198 FSP -302

NID-COUR_M[ EXECUTION ACCURACY

SGT 4781.1 8GR 465.8 963 154.4

RRT -.6442 RRF -.9784 RTF .8702

SGe 4803.7 R23 .1300 R13 -.8709

SG1 4790.5 9G2 355.3 THA 179.39

INC .4370 Vl 29.836

APO 130.33 VZ 34.907

ETC 264.02 CLP-167.45

RAP 264.26 ECC 1.2113

INJ Z LAT INJ Z LONG

18.40 327.32

27.66 269.01

19.49 314.80

29.79 242.23

12.92 309.24

33.92 213.24

ORBIT DETERNINATION ACCURACY

ST 5tl3.5 SR 356.6 SS 128.9

CRT -.7563 CR$ -.0663 CST .3154

LSA 481.5 NSA 193.8 SSA 82.6

ELI 479.1 EL2 173.6 ALF 139.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCN GATE OCT 11 1970 FLIGHT TIM( 158.00 ARRIVAL DATE lIAR II 1971

M(L|OCENTRIC CONIC DISTANCE 472.047

tb 14G.34 LAL -.OD LOL 17.27 VL 2•.47i GAL -3.34 AZL 10.21 HCA 236.16 SNA

liP lOT.TO LAP .1• LOP 253.43 VP 31.984 GAP 1D.15 AZP 8t.88 TAL 192.1D TAP

MC lit.liT GL -1.51 GP 18.1• ZAL 107.08 ZAP 158.44 IrT8 52.70 ZAJ[ 127.84 [T Ir

PLAN[TOCENTR 1C CONIC

C$ 12.473 VHL 3.5•0 DLA -25.03 RAL 270.20 RAD 85117.5 VI[L 11.§78 PTH 2.02 VHP

123.30 [C¢ .21876 INC .2128 Vl 29.836

U.26 RCA 96.32 APO 150.27 VZ 54.994

165.87 ZAC 120.98 ETC 244.71 CLP-148.Zl

LNCH AZMTH LNCH TIN[ L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIlE

_D.OO • S 11 1184.0£ 11.•7 341.97 127.71 115.9• • 24 95

80.00 It 4 7 5181.97 27.75 288.14 132.57 95.•5 13 3• 4•

100.00 9 3 37 895.35 •.It $27.20 SL_.•Q 118.34 9 20 12

IOO.OO 13 48 I_ 5345.11 21).72 243.59 132.75 93.41 15 17 27

110.00 9 1• 27 •17.45 1.14 $19.00 124.51 123.69 9 43 44

110.OO 1S 40 1 41_8.52 34.12 217.11 132.80 87.77 17 3 17

DIFFER(NTIAL C_CTION& MID-COURSE EXECUTICN ACCURACY

TDE -.OOOD TRA -.1•10 TC3-•.7913 BAU 1.1527 _T 4848.6 $241 4•7.7 SG3 152.7

.2013 RRA -.0820 RC3 .401ND FAll .0_21_ IIRT -.t_50RRI r -.84t2 RTF .8717

FD( .DTOg FRA .4IN FC3-2._448 Blip IS437 S_B 4871.1RZ3 .l_Se R13 -.8723

DOE .t30G BRA .1get BC_ 1.805• FIP -496 SGA 4857.5 _ 314.4 THA 176.53

7.130 DPA -5.77 RAP Z86.45 ECC 1.2066

PO CST TIM |NJ 2 LAT INJ 2 LONG

5•4.0 15.07 354.64

5082.0 28.28 259.51

3•5.4 13.63 320.37

4745.9 Z9.67 234.79

317.5 10.53 31E.66

4396.5 33.43 207.94

ORBIT DETERMINATION ACCUItACY

ST 236.0 $R 338.2 S• 157.5

CRT -.6318 CRS -.5245 CST .5434

LSA 385.3 MSA 180.5 SSA 117.6

EL1 378.6 EL2 163.4 ALF 119.90

LAUNCH DATE OCT 11 1•70 FLIGHT TIN[ 180.00 ARRIVAL DATE MAR ZO 1971

HELIOCENTRIC CONIC

RL 148.34 LAL -.00

RP 108.|3 LAP -.Dl

RC 18M._DO GL .10

PLANETOCENTR |C CONIC

C3 lt.6GT V'HL 3.581 DLA -23.30 RAL 274.00 RAD •5•7.5 VEL

LN(H _ I_M TINE L-! TIN( INJ LAT

90.OO 7 92 _ lt80.13 0.75

90.00 12 47 12 5SD3.81 _1J.23

IDO.OO • 53 N 1070.O1 7.21

1OO.OO 14 L_J 31 52U.97 29.89

110.OO D 27 IO 979.83 3.90

110.00 19 11 17 4935.11 33.85

DIFFERENTIAL C.OIIIEETIONI

TDE .OOe/I TItA -.0_1 TC3-8.87 2AU 1.1144

RSE .2078 I_A -.011f_ 2C3 .4017 FAU .03131

FI_ .1140 FllA .4858 FC3-£.ISD5 2SP 15812

80( .2078 lIRA .0952 BC3 8.•Lq_L4 FSP -490

DISTANCE 477.714

LOL 17.27 VL _J.414 GAL -2.89 AZL 89.99 HCA 238.33 _qA

LOP £58.e0 VII _MLS_IO GAP 10.87 AZP 90.01 TAL 190.32 TAP

_P 17.28 ZAL 103.52 ZAP 159.10 ETS 55.22 ZAE 126.04 (TE

lP9.93 ECC .ZZO43 IN( .0000 Vl 29.836

89.66 RCA 95.83 APO 150.03 VZ 34.885

166.52 ZAC 120.10 ETC 265.39 CLP-168.97

|1.578 PTH 2.02 VHP 7.2_ DPA -6.86 RAP 288.89 ECC 1.2075

INJ _ |NJ 17 ASC INJ AZMTM |NJ TINE PO CST TIN INJ 2 LAT |NJ 2 LONG

_J7.5£ 130.48 117.O4 8 13 44 880.1 12.31 340.85

280.88 155.81 92.30 14 1'O 16 4983.6 28.25 25£.32

531.75 128.87 119.07 9 13 34 476.0 11.10 325.03

237.45 155.85 IH).18 IS 54 22 4885.0 29.10 2£8.34

322.12 127.58 123.98 9 43 38 576.6 8.34 315.84

212.33 155.83 84.8Q 17 33 42 4335.1 32.78 203.28

N|D-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCORACY

SGT 490Q.2 _ 41HI.2 $83 150,5 ST 147.7 SR 338.8 S• 183.5

RRT -.1_845 RRF -.8199 RTF .8728 CRT .0146 (RS -.4492 E$T -.0908

SG8 4928.8 123 .1122 113 -.8731 LSA 354.4 NSA 188.5 SSA 144.2

SGI 4814.S 3412 373.1 THA 176.67 EL1 538.8 EL2 147.7 ALF 69.55

LAUI4C_ GATE OCT 11 ll?O FLIGHT TIN( 16_.00 ARRIVAL DATE MAR 22 1171

I_[LIOCENStI( CON|(

IL 146.34 LAL -.00

iP 104.68 LAP -.tO

l( 191.1Q1GL 1.•4J

PLAN2TOCENT•|C CONIC

C3 12.455 VHL $.357

LI, I(H AZNT_ LII(H TIN(

90.OO 7 44

• O.OO 13 25 32

1OO.OO 8 50 47

1OO.OO 15 1 51

110.00 • 27 40

110.OO 14 41 27

DIFFENENTIAL CORIU[CTION6.

TO( .1101 'ilia .1438 TC3-8.8578 BAU 1.171)O

leD( .toY• ImA -.1035 RC3 .3811FAU .02975

FO_ .155§ FRA .5103 FC3-t.0351 21k o 15759

.2351 ltA .1772 K3 8.1119 F3P -480

DISTAN(E 483.314

LOt. 17.27 VL 28.354 GAL -2.42 AZL 89.70 I_A 242.51 IMA 1_2.57 ECC ._2231 Zl_ .ll41 Vl 29.834

LOP 158.77 VP _J.877 GAP 11.10 AZP t0.10 TAL 188.54 TAP 71.05 RCA i5.32 APO 148.42 V2 34.474

GP 16.45 ZAL 100.01ZAP 110.16 ETS S5.82 Z&[ 1_8.21 [T( |67.1| ZAC 118.52 ETC _88.07 CLPo149.71

DLA -21.$8 RAL 277.60 8AD 8587.5 VtL 11.578 PTH

L-I TIN[ lNJ LAT

13_3.84 0.13

5501.70 28.31

1148.45 4.83

5191.14 t9.78

1033.84 1.72

40T9.51 33.44

2.02 VHP 7.325 DPA -7.82 SAP 27D.80 ECC 1.2063

INJ LONG INJ fiT ASC INJ AZNTH |NJ TIN[ PO CIT TIM INJ 2 LAT |NJ 2 LONG

$S£.28 135.55 117.70 8 7 B 783.7 9.79 345.30

254.811 159.08 09.30 14 57 14 4901.7 Z7.91 246.35

355.81 152.84 119.53 8 8 58 548.5 8.73 $28.18

251.10 131.03 87.37 II 28 22 4591.1 28.10 223.34

325.11 130.1)0 124.15 9 44 53 433.6 8.19 318.87

_08.D5 136.85 82.45 18 2 47 4278.5 32.D_ I_g.lO

NID-C._URIM_ [_CUTIDN ACCURACY ORBIT DETERMINATION ACCLI_ACY

$GT 4958.8 _d_ 4?0.7 J_3 148._ ST 143.1M 359.1 iS 23_.4

RRT -.5837 RRF -._HD18 flTF .8739 CRT .6581CNS -.5555 CST -.7916

J_B 4982.1 _ .0tH_ 113 -.8743 LSA 421,8 148A 197.3 $•A 105.4

84;1 4987.4 88_ 381.8 THA 178.81 ELI 364.6 EL2 181.7 ALF 58.66

LAUGH OAT[ OCT 11 181'0 FLIf_IT TIME 164.00 ARRIVAL DATE MAR 24 1971

HELIOC2NTRIC CONIC

RL 148.34 LAL -.00

RP 1011.88 LAP -.39

I_ IlHD.O07 GL 3.11

PLAM[TOCENTRIC CONIC

C3 11.810 _ 3.381

LNCH AZMTH LNCH TIN[

90.OO 7 39 18

_0.00 14 O 48

1OO.OO I 48 O

1DO.00 15 54 5O

110.OO 9 29 3

110.OO 17 10 18

DIFFEmENTIAL CCm_CTION_

113( .1DG4 _ ._$0 TC$-7.0_11 2AU 1.2052

RD[ .2113 MA -.11ff3 RC3 .3171 FAU .O2lN

FOE .|7DO FRA .5377 FC5-1.8557 21P 18535

BDI[ .2885 MA .3137 BC5 7.0318 F6P -504

018TAN(E 488.J_4

LOL 17.27 VL _J,_5 GAb -1._4 AZL _.58 HCA 245.88 IliA 15*P.11ECC .22443 IN( .4238 V1 29.836

LOP 2_._4 VP _4.8_5 GAP 11.53 AZP 90.17 TAL 184.75 TAP 72.43 RCA 94.79 APO 148._4 V2 34.864

GP 15.72 ZAL _J.35 ZAP 181.87 (T$ 54.80 ZA( 128.37 (T( 187.83 ZAC 118.60 (TC 266.75 CLP-170.46

DLA -18.88 RAL 201.58 RAD 8587.5 VI[L |1.565 PTH 2.03 _,lp 7.435 DPA -8.65 RAP 273.31ECC 1.2110

L-| TIN[ INJ LAT INJ _ INJ RT AS(: INJ AZMI"H |NJ TIN[ PO CST TIM |NJ 2 LAT INJ 2 LONG

1440.28 3.¢H_ $SG._7 !_8._O 118.10 8 3 L_ 940.3 7.42 349.87

5430.14 28.14 _82._0 142.44 80.70 15 31L_) 4830.7 27.39 241.22

1218._J 2._0 338.1M_ l_._d 118.80 9 6 18 618.7 8.45 333.0•

5127.51 _1J.50 227.31; 142.53 84.91 17 0 17 4527.5 20.42 216.73

1080.O0 -.45 529.O4 134.41 124.18 9 47 13 490.0 4.06 321.63

4828.93 32._r_ 204.18 141.81 80.L_ 18 50 45 4228.8 31.2£ 185,30

MID-COUilUi_ EXECUTION ACCURACY ORtIT DETERMINATION ACCLINACY

• GT 501_.$ I_ 477._ li&3 148.8 ST 379.4 _ 345.0 SS 254.3

RRT -.5725 _ -.5759 RTF .8831 CRT .7411CRS -.5801CST -._080

SG8 5084.5 _ .0618 ill5 -.8834 LSA 525.6 MSA 210.2 $SA 81.1

S_e.1 5088.7 862 380.7 THA 176.89 EL1 477.6 EL2 162.9 ALF 41.12
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JPL TM 33-99 EARTH--VENUS'-I'RAJECTORIES (VOL. 5, 1970)

LAUN(N DATE O(T 11 1970 FL[GHT TIM( 155.00 ARRIVAL DATE MAR 24 1971

HELI(XENTRIC CONIC

RL 149.34 LAL *.00 LOt. 17.27 VL

RP 108.78 LAP -.57 LOP 25G.11 VP

RC 171.039 GL 4.45 GP lS,OI ZAL

PLAN(TOCENTRIC CONIC

C3 13.109 VHL 3.921

LN(H AZNTH LNCH TIME

tO.OO 7 3• 13

90.00 14 33 55

100.00 • 46 42

100.00 18 • I

110.00 i 31 15

110.00 17 39 3

DIFFERENTIAL r..GNRECTI0N$

TO_ .3327 TRA .4990 TC3-•.8754 BAU 1.L_314

RO¢[ .5108 RRA -.IL_3 RC$ .36§0 FAU .01589

F94[ .E£70 FRA .5909 FC3-1.7758 BRP 15Z14

BO( .3939 BRA .5118 5C3 6.8851 FRdP -471

DISTAI_E 494.609

26.935 GAL -1.4S AZL 89.39 HCA 248.85 •HA 121.57 ECC .2Z877 IN( .6138 Vl 29.938

36.774 GAP 11.51 AZP DO.Z2 TAL 154.95 TAP 73.•0 RCA 94.23 APO 149.51 VZ 34.855

91.5§ tAP 152.50 ETS 55.85 ZAE 128.$2 [TE 168.10 ZAC 117.9Z ETC Z57.4Z CLP-171.19

DLA -11.22 RAL 265.35 RAD 5§57.5 VI[L 11.557 PTH 2.03 VHP 7.557 DPA -9.37 RAP 275.98 ECC 1.2157

L-I TIME ;NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

1511.58 1.35 .51 140.47 118.Z9 8 1 Z5 91Z.7 5.13 353.95

5367.84 t?.81 845.14 145.01 84.44 18 3 Z2 4757.0 25.75 Z59.73

tt•5.tt .94 543.17 139.85 119.89 9 5 • 585.Z 4.Z2 339.74

5070.S3 n.O5 115.11 14S.75 •Z.7S 17 30 37 4470.5 27.77 214.55

114S.85 -t.55 330.J4 138.10 lZ4.10 9 50 Zl 545.7 1.94 3E4.74

4781,87 32,31 t00.71 145,11 75.95 18 57 45 4189.9 30.35 199.06

MID-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

547T 5074.1 I_R 474.8 84;3 143.3 ST 600.8 _q 339.• S• 304.•

RRT -.5455 _ -.$4t4 RTF .8798 CRT .7783 CR• -.5358 CST -.9564

501HI.3 R_ .0710 R13 -.8801 LSA 7Zl.t MSA 913.0 ••A 50.1

SGI SO00.• 5Gt 3R7.4 THA 177.06 ELI 552.9 ELI 193.4 ALF t•.14

LAUNCH DATE OCT 11 1970 FLIGHT TIME 168.00 ARRIVAL DATE MAR Z9 1971

H[LIO(ENTRIC CONIC

RL 149.34 LAL -.00 LOL 17.97 VL

RP 108.75 LAP -.75 LOP t•O.t• VP

Re 175.O59 GL 5.87 GP 14.47 ZAL

PLAMETOCENTRIC CONIC

C3 13.519 _ 3.57•

LNCH AZMTH LNCH TIME

JO.O0 7 34 31

90.00 15 S 10

1OO.OO 8 4• 50

100.00 18 59 59

110.00 9 34 3

110.00 18 4 40

DIFFERENTIAL COmt(CTION•

TDE .4SIS TNA .tj01 TC5-5.7158 BAU 1.8155

leD( .till ItRA -.1308 RC5 .3415 FAU ,O9534

FOE .£859 FRA .8514 FCS-1.Stlt BSP 15558

BIDE .5055 BRA .7059 Be5 •.7948 FRP -451

DISTANCE 500.L_O

95.179 GAL -.04 AZL 89._0 NCA tSt.Ot SMA 121.55 ECC .22959 INC .7955 Vl Zl).RS•

54L794 GAP 11,55 AZP 90.15 TAL 183.15 TAP 75.17 RCA 93.65 APO 149.41 Vt 34.94•

88.95 tAP 183.45 (T$ 57.11 ZN[ 128.55 ETE 188.52 ZAC 117.29 ETC 268.09 CLP-171.91

DLA -18.|7 RAL t$9.05 RkO 1|lT.S _I_L 11.515 PTH

L-I TIN[ |NJ LAT

158£.31 -.89

5311.91 t7.37

1550.04 -1.95

5019.40 18.55

1201.0• -4.57

4741.15 51.71

t.04 VHp 7.5•• DPA -9.98 RAP tT•.OR ECC 1.ZEZ7

INJ LONG INJ RT _ INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ t LONG

4.S0 144,£t 118,30 8 0 55 982.3 t.90 557.97

941.t0 149.48 89.45 16 55 42 4711.9 25.05 15Z.79

346.83 143,51 119.85 9 9 0 750.0 t.O3 340.51

91R.49 149.18 80.85 17 59 32 4419.4 Z7.09 911.03

533.84 141.93 193.90 9 54 4 601.1 -.18 597.63

197.65 148.55 76.St 19 Z5 50 4141.1 29.55 189.10

NID-COURRI[ EXIECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5111,3 _ 475.0 SG3 140.5 ST 805.5 SR 33•.4 $5 341.9

RRT -.594S Rltl r -.5197 RTF .8818 CRT .7550 CRS -.5509 CRT -.9712

8_B 5138.3 R13 .0609 R15 -.8821 LSA 910.Z NSA 214.4 SSA 49.2

$51 5199.4 5Gt 404,0 THA 177.19 ELI •4•.5 EL2 199.3 ALF 19.59

LAUNCN DATE OCT 11 1970 FLIGHT TIME 170.00 ARRIVAL DATE NAR 50 1071

HELIO(ENTRIC CONIC

RL 145.34 LAL -.OO LOt. 17.97 VL

RP 108.78 LAP -.54 LOP 979.45 VP

RC 175.059 GL 5.77 GP 15.94 ZAL

PLAMETOCENTRI¢ CONIC

C$ 14.O91 VHL 5.754

LN(H AZNTH LN(N TIME

mD.O0 7 55 50

O0.O0 15 54 49

100.00 • 47 5

100.00 17 4 15

110.00 9 57 18

110.00 18 50 34

DIFFERENTIAL CORRECTION5

.59R4 TRA .9917 TC5-6.S045 BAU 1.t999

RDE .t191RRA -.1514 RC3 .5t64 FAU .OtSit

FDE .tIH_2 FRA .6701 FC5-1.4194 BSP 15591

ROE .8255 MA .9044 BC5 •.5194 FSP -455

DISTANCE 505.759

25.199 GAL -.41 AZL 89.03 HCA tSS.18 8NA ltl.ZO ECC .23228 1NC .9707 Vl £9.839

59.575 GAP lt.lO AZP 10.t5 TAL 151.55 TAP 75.55 RCA 95.05 APO 149.55 Vt 34.•37

55.t5 ZAP 164.t7 ET9 59,57 ZAE lt8.77 ETE 188.91 ZAC 116.69 ETC t58.75 CLP-17t.83

DLA -14.95 RAL 999.59 RAD 5557.5 V(L 11,559 PTH t.04 VHP 7.850 DPA -10.49 RAP tBD.50 ECC 1.9519

L-I TIME INJ LAT |HJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ t LONG

1149.99 -5.07 8.97 149.11 118.15 8 1 tO 1050.0 .72 1.84

5959.09 95.88 937.14 153.14 50.74 17 t 51 45•t.1 95.59 t£9.$Z

1413.5t -4.10 550.55 147,54 1t9.64 9 10 59 813.5 -.15 545.80

4973.19 98.04 919,19 159.91 79.t0 18 97 9 4575.7 99.96 £07.84

1951.45 -5.75 536.76 145.89 193.59 9 58 15 555.4 -t.50 530.51

4703.51 31.05 1114.88 151.11 79.00 19 48 58 4105.8 t•.71 1R4.49

N|D-COURRI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5150,5 •GR 475.5 555 137.5 ST 1001.1 SR 357.5 55 574.5

RRT -.5047 RRF -.4940 RTF .8851 CRT .7811 CR5 -.5745 CST -.9817

$4_ 5191.5 Rt5 .0515 R15 -.8855 LSA 1099.t NSA 215.9 SSA 40.0

$G1 5199.t $Gt 410.0 THA 177.52 ELI 1056.7 ELI t05.5 ALF 15.57

LAUNCH DATE OCT 11 1970 FLIG4.1T TIME 179.00 ARRIVAL DATE APR 1 1971

HELIOCENTRIC CONIC

RL 149.54 LAL -.00

RP 108.80 LAP -1.1t

RC 177.O47 54,. 7.75

PLAMETOCENTR I C CONIC

C5 14.808 MHt. 5.849

LNCH AZNTH LNCH TIME

90.00 7 35 57

90.00 15 2 59

100.00 I 48 15

100.00 17 51 20

110.00 9 40 49

110.00 18 55 18

DISTANCE 511.511

LOt. 17.97 VL L_.044 GAL .14 AZL 88.85 HCA 958.55 544A lZ0.85 ECC .95547 INC

LOP 275.91 VP _.U9 GAP lt.57 AZP 90.t5 TAL 179.54 TAP 77.89 RCA 99.49 AI=_)

GP 15.45 ZAL 81.65 tAP 155.02 ETS 50.95 ZAE 198.89 ETE 169.95 ZAC 116.11 ETC

1.1409 Vl 29.85•

149.34 V2 34.929

259.4t CLP-175.54

DLA -13.$8 RAL L_Q.t$ RAID I597.9 V1EL 11.570 PTH t.05 VHP 7.985 DPA -10.91 RAP 282.94 ECC 1.2457

L-I TIMIE |NJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO C$T TIN INJ t LAT INJ Z LONG

1711.10 -5.18 11,9¢1 159.19 117.88 8 t 53 1115.1 -1.41 5.33

5917.92 95.54 934.51 156.89 79.95 17 99 57 4817.9 94.61 226.98

1471.95 -5.Z0 $55.79 151.59 119.50 9 19 54 875.Z -Z.tS 347.25

4135.05 t7.49 115.30 159.95 77.77 15 55 55 4555.0 t5.55 t05.05

1511.73 -9,95 559.70 149._HD 195.15 10 t 41 711.7 -4.41 553.41

4170.50 30.47 191.48 155,77 75.70 tO 13 8 4070.5 t7.94 164._0

ORBIT DETERMINATION ACCURACY

ST 1901.9 SR 355.4 SS 409.9

CRT .7775 CR5 -.8980 CST -.9875

LSA lt95.1 NSA Z15.8 •SA 54.5

EL1 1250.7 ELI 205.9 ALF It.GO

DIFFERENTIAL C(:SRECTIONS

TDI[ .7t55 TRA 1.1057 TC5-9.9184 |AU 1.9395

IIt�E .EtM lUlA -.1545 RC5 .5010 FAU .09915

FOE .3530 FRA .7107 FC5-1 ,t845 BSP 16501

BO( .7577 BRA 1.1179 BC5 5.t957 FSP -441

MID-C(XJRR£ EXECUTION ACCURACY

8GT 5199.0 _ 47_.0 $85 134.5

RRT -.4815 RRF -.4185 RTF .•847

S6B 5111.5 RL_ .0491 R15 -.8848

$81 5194.8 SGt 414.2 THA 177.47

21Z2



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCN DATE OCT 11 llTO FLIGHT Till[ 174.00 ARRIVAL DATE APR 3 1R71

HI[LIOCENTRIC CONIC

RL |49.34 LAL -.DO

RP 109.93 LAP -1.29

RC 179.0R1 GL 8.91

PLANETOCEHTR i C CONIC

C$ 1S.993 VHL 3.941

LI_H AZNTH LNCH TI_

90.00 7 34 40

90.00 19 29 44

100.00 • 49 59

100.00 17 $7 I

110.00 9 44 34

110.00 19 19 58

DISTANCE 519.1|5

LOt. 17.27 VL 29.011 GAL .71 AZL |t.II HCA 2Q1.51 |HA

LOP 870.78 VP 36.592 GAP 12.67 AZP 90.19 TAL 177.73 TAP

GP 13.01 ZAL 79.09 ZAP 165.71 (T$ It. It ZA[ 129.00 ET[

1ZO.51 ((( .Z3899 IN( 1.3071 Vl 19.838

79.Z5 RCA 91.75 APO 149.31 vt 34.811

169.57 ZAC 119.55 ETC 170.07 CLP-I74.05

DLA -11.8l RAL 2139.17 RkD I|O?.l VI[L 11.709 PTH Z.OG VHP 8.147 DPA -11.24 RkP 185.40 ((C 1.2503

L-I TIME |NJ LAT INJ LONG IHJ RT ASC |NJ AZMTH INJ TIME PO C$T TIN 1NJ 2 LAT INJ t LONG

1780.98 -7.14 1§.Q4 151.13 117.45 9 4 21 1181.D -3.50 9.99

5179.15 29.84 131.79 190.71 77.99 17 56 3 4579.1 13.91 t13.15

1537.98 -8.24 3|7.24 145.69 118.83 9 15 37 939.0 -4.35 350.43

4897.35 21.95 t10.79 1|0.43 76.55 19 18 44 4297.4 14.93 t0£.98

134HI.9£ -10.87 541.67 154.11 lit.G1 10 7 23 796.9 -6.50 336.32

4141.18 29.90 190.41 159.$1 72.90 ZO 36 I9 4041.2 27.23 192.14

ORBIT DET[RNINATION ACCURACY

3T 1385.7 SR 334.9 8S 455.•

CRT .7723 CRS -.991D CST -.9904

LIA 1474.3 148A 217.7 SSA 30.2

EL1 1410.t ELI 209.1 ALF IO.8t

DIFFERENTIAL CORRECTIQNS

TOE .0618 TRA 1.5276 TC3-5.9200 BAU 1.£454

RID( .EtSO liRA -.1775 RC3 .2797 FALl .02090

FOE .$eOZ FRA .7803 FC3-1.1582 2SP 11748

DOE .8907 BRA 1.3394 2C3 5.9L_66 FRP -43O

NIO-COURK EXECUTION ACCURACY

SGT 5254.7 SCAt 473.2 _3 132.2

RRT -.4197 RRF -.4483 RTF .8897

692 52|1.1R_ .Q374 R13 -.899D

SGI 4239.4 SG2 418.9 THA 177.58

LAUNCH DATE OCT 11 1970 FLIGHT TIN( 176.00 ARRIVAL DATE APR 5 197I

HELIOCENTRIC CONIC

RL I49.34 LAL -.00

RP 108.85 LAP -1.49

RC 180.080 GL 9.3¢;

PLAN[TOCENTR I C CONIC

C3 18. 794 _ 4.094

LN(H AZNTH LN(H TIME

90.00 7 35 51

JO.O0 14 55 5

100.00 8 91 2

100.00 19 £1 35

110.00 9 48 33

110.00 IR 41 $4

DISTANCE 522._4

LOt. 17.27 VL 25.957 GAL 1.30 AZL 08.53 •4CA 264.68 SMA

LOP 291.94 VP 04.537 GAP 12.98 AZP 90.14 TAt. 175.92 TAP

GP lt.41 ZAL 74.10 tAP 1M.34J ITS 64.24 ZA( 129.11 (T(

120.29 ECC .24289 IN(: 1.4705 VI _.83•

80.60 RCA 91.05 AlSO 149.49 V2 34.815

160.89 ZAC 115.01ETC 270.73 CLP-I74.76

DLA -10.40 RAL 303.00 RAD G467.7 VI[L 11.754 PTH 2.07 V14p •.324 DPA -11.49 RAP 287.87 ECC 1.1759

L-I TIME INJ LAT INJ LONG INJ RT AJC INJ AZI8TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1844.qHI -9._ 19.28 t30.43 116.89 8 • 36 1244.7 -5.54 lt.55

5145.53 23.$4 _PO.46 184.59 76.92 19 ZO 51 4545.5 23.29 201.$9

SSlO.IN_ -10.23 .67 159.90 118.24 9 18 4I 998.9 -6.57 354.0I

41NII.51 26.44 L_8.R4 1414.11P 75.$3 19 42 42 4296.5 24.19 !00.5l

1421.14 -|2.97 345.(MI 146.33 121.14 10 12 15 821.9 -9.S• 339.24

4ill.tO _,38 1M.N 113.}1 71.98 20 SO 30 4019.3 29.99 180.50

ORBIT D(T(RNINATION ACCURACY

ST 1537.3 _ 555.4 SS 45E.4

CRT .7661CR• -.9941 CIT -.99£3

LSA 1622.2 NSA 219.t SSA t•.9

£L1 1559.I EL2 Ill.• ALF 9.69

DIFFERENTIAL _CTiON9

101[ .90410 TRA 1.5413 TC3-|.I_D2 BAU 1.2610

RD( .10£6 RRA -.IlH)O RC3 .2391 FAt/ .02011

FD( .0800 FRA .7110_ FC$-1.0_14 BEP 17369

BOE 1.0150 BRA 1.5510 BC3 5.6262 FSP -449

NID-COURS[ EXECUTION ACCURACY

SGT 5280.1 _ 47T.5 _3 1L_1.3

RRT -.4471RRF -.4319 RTF .8963

|CA! |303.2 _ .03£0 R13 -.8964

$GI 3283.4 SG2 4L_J_.3 THA !77.69

LAUNCH DATE O(T lI lITO FLIGHT TIME 17•.DO ARRIVAL DATE APR ? 1971

_(LIO(ENTRIC CONIC

RL 149.34 LAL -.DO

RP 101.87 LAP -1.83

RC 181.915 GL 10.00

PLAM(TOCENTRIC CONIC

C5 1R.043 VHL 4.E4•

LN(H AZNTH LN(N TIN[ L-1 TIME IHJ LAT

90.00 ? $? 94 1907.35 -11.12

tO.DO 17 18 • SilO.91 24.81

100.90 • 54 tl 1659.0t) -It.14

100.00 10 44 50 4840.40 2S.IHI

110.00 I 52 34 1479.71 -14.92

110,00 ZI) $ 4 4595.55 28.95

DIFFERENTIAL C(JRECTiON8

TOE 1.1544 TRA 1.8010 TC$-5.2109 BAU 1.2482

ROE .2388 RRA -.tOe? RE| .1313 FAU .01844

FOE .4194 FRA .9R59 FC3 -.8846 Blip 17129

DO( 1.1709 BRA 1.0113 BE3 5.2110 FSP -417

Dl 3TANCE 517.752

LOL 17.27 VL 2§.903 GAL 1.92 AZL 90.37 NCA 197.84 !144A

LOP tO5.IO VP 36.493 GAP 13.31 AZP 90.09 TAL 174.12 TAP

;P 12.15 ZAL 71.24 ZAP 114.9| (TI 1t.59 ZA[ 129.20 ET(

119.94 (CC .2471Z IN( 1.9312 Vl 20.854

• 1.91 RCA 90.3I APO 140.90 V2 _4.OO•

170.12 ZAC 114.48 [TC 271.$8 CLP-175.44

DLA

INJ LONG INJ RT A6C INJ AZNTH INJ TIM[

22.1_ 114.69 119.21 8 9 11

227.49 II_l. S2 ?9.03 18 44 tt

4.11 IS4.17 117.55 9 tt O

206.83 11_.20 74.99 20 5 30

348.72 1_.02 121.19 10 17 13

107.21 167.17 70.$4 21 19 40

NIO-COURI_ (XECUTION ACCURACY

8GT 5268.t J_ 4¢14.0 8_$ 126.8

RRT -.4231 _ -.40tl RTF .8974

9_8 5318.lJlU_1_ .0_94 R13 -.9975

a_l 5302.0 _2 423.7 THA 177.85

-9.OD RAL 509.20 RAD 9597.7 V(L 11.908 PTH 2.09 VHP 8.515 DPA -11.•5 RAP 290.$5 ECC l.t|Ot

PO CST TIH INJ t LAT INJ 2 LONG

1307.3 -7.51 14.07

4518.9 12.72 219.40

IO59.I -6.34 357.3•

4040.4 2_.•3 108.92

87•.7 -I0.59 342.18

3995.5 29.05 179.21

ORBIT DETERMINATION ACCURACY

ST 1728.3 Sit 352.7 09 485.0

CRT .7644 CRS -.6098 CST -.9041

LSA 1811.8 MIA 218.5 SIA 24.3

ELI 1747.Z EL2 212.Z ALF •.50

LAt,R4(H DATE OCT I1 1070 FLIGHT TIME 180.00 ARRIVAL DATE APR 9 1971

t8(LIC(ENTRIC C.(3_IC

RL 140.34 LAL -.00 LOL 17.27 VL

RP 101._ LAP -1.79 L_ 2_.27 VII

RC 184.0S4 _L 10.50 GP 11,92 ZAL

PLAN[T(_ENT_IC CONIC

¢3 19.SS4 VHt. 4.42t

LN(H AZMTH LNCH TIM[

tO.O• 7 _1 14

tO.O0 I7 41 4t

100.00 • 59 53

100.00 19 9 41

llO.O0 I 541 41

DIFFERENTIAL C,_W_CTI_4_

TD( 1.0147 T_A 2.0913 TC0-4.61|3 6AU 1.2_00

RD( .1471N_4 -.I151 RE} ._Oll FAU .01704

FD( .441R FRA .IHI44 FC3 -.7333 t 17141

DOE 1.3377 MA 2.0TtS BC3 4.91111; FSP -419

DISTANCE 533.155

• 5.991 GAL 2.57 AZL 88.21 HCA 271.00 S_A

34.451 GAP 13.64_ AZF 69.97 TAL 172.31 TAP

(I.8.01 tAP 167.49 [TS 4HI.L_ ZN[ 129.30 ETE

119.94 ECC .25190 IN( 1.7932 Vl 09.830

83._1 RCA 69.53 APO 140.79 VZ 34.004

170.$7 ZAC II$.S_. ETC 272.02 CLP-17•.I•

DLA -7.07 RAL _0_.27 RAO 6367.8 VI[L 11.072 PTH 2.11 VHP 8.721 DPA -I1.74 RAP 292.83 ECC 1.$t18

L-I TIME INJ LAT .|NJ L_ INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ t LAT INJ 2 LONG

194MI.9_ -12.9§ 26.40 110.01 115,40 • IZ 3 1368.9 -9.41 19.59

50/33.19 04.46 L_S.M I7t.4O 75.31 19 6 39 4493.2 20.23 t17.92

171R.41 -13.N 7.54 118.46 116.99 9 25 31 1118.4 -10.29 .71

4930.•0 23.|9 _9.35 170.14 74.00 20 27 ? 4018.9 05.15 197.41

1531.11 -16.72 351.80 114.94 1_0.26 10 22 13 931.1 -lt.57 345.15

4976.N _II.SS 1_.07 171.O7 70.35 21 39 47 3979.0 tS.•l 170.15

MID-C_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8_T 5320,0 8CA_ 44;3.| $93 124.1 ST 10_K).0 SR 331.1 $• 50S.•

RRT -.400_ RRF -.3484 RTF ._D05 CRT .7918 CRS -.7035 C$T -.9054

$69 9340.1 _ .0_20 R13 -.9006 LSA 1972.1NIA 218.3 $SA 22.2

&G1 §323.2 84;2 4_4.4 THA 177.99 EL1 1909.9 ELI 211.8 ALF 7.69

2123



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUI_H DATE OCT 11 1970 FLIGHT TIME I82.OO ARRIVAL DATE APR 11 1971

HELIOCENTRIC COeiIC DISTANCE 538.515

RL 149.34 LAL -.DO LOL 17.27 VL ES.799 GAL 3.25 AZL 88.0§ _K_A 274.16 SHA 119.38 ECC .25694 INC 1.9544 VI 29.836

RP 101.90 LAP -1.55 LOP 291.43 VP 36.410 GAP 14.03 AZP 89.56 TAL 170.51 TAP 84.67 RCA 08.70 APO 150.05 VZ 34.799

RC 184.?O9 GL 10.97 GP 11.O2 ZAL S4.92 ZAP 157.97 ETS 72.07 ZAE lZ9.38 [TE 170.59 ZAC 113.45 ETC 272.65 CLP-176.B8

PLAN[TOCENTRIC CONIC

C5 tl.StS VHL 4.618 DLA -6.42 RAL 312.21 RAD OSGT.5 VEL 11.945 PTH 2.13 VHP 8.943 DPA -11.78 RAP 295.31 ECC .1.3510

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO COT TIM INJ 2 LAT INJ 2 LONG

90.00 7 41 17 2029.41 -14.69 30.09 173.37 114.48 8 IS 6 1429.4 -11.26 23.08

90.00 18 3 7 5074.11 94.1§ 224.98 170.45 74.74 19 27 41 4474.1 21.82 218.87

100.00 I 59 54 1771.88 -1§.74 11.00 172.86 115.74 5 29 11 1178.9 -12.15 4.05

100.00 19 27 31 4801.89 25.27 204.19 176.10 73.47 ZO 47 33 4201.9 22.76 194.29

110.00 10 O $0 1583.07 -18.34 3§4.93 171.34 119.25 10 27 15 985.1 -14.$0 348.14

110.00 tO 42 45 4586.44 Z$.23 18$.21 175.00 49.92 21 58 52 5945.4 25.26 177.31

DIFFERENTIAL _RECTIONS MID-COURSE EXECUTION ACCURACY CIEB|T DETERMINATION ACCURACY

TDI[ 1.4777 TRA 8.5311 TC$-4.4£13 BAU 1.2318 SOT §339.2 0OR 458.1 943 121.5 ST 2054.3 Sit 529.9 SS 524.8

ROlE .2344 ltRA -.2_9 RC3 4815 FAU .01978 ROT -.3781 RRF -.3408 RTF .9043 CRT .7591 COS -.7075 COT -.9983

FD( .4740 FRA .90_ FC3 -.SSOT BOP 17231 SGO 5558.9 R23 .0180 R13 -.9044 LOA 2115.5 MSA 217.8 SSA 20.5

BO( 1.4999 lIRA 2.3422 SC3 4.4240 FOP -407 SO1 5342.1 542 425.9 THA 178.13 EL1 2050.0 2L2 213.0 ALF 7.09

LAUNCH DATE OCT 11 1970 FL|GHT TIME llM.O0 ARRIVAL DATE APR 13 1971

HELIOCENTRIC CONIC DISTANCE 543.825

RL 149.34 LAL -.00 LOL 17.27 VL 25.748 GAL 3.9Q AZL 97.88 NCA 277.32 SNA 119.10 ECC .26259 INC 2.1168 Vl 29.836
RP 10I.I1 LAP -2.10 LOP 294.39 VP _.370 GAP 14.43 AZP 89.73 TAL 188.72 TAP 86.04 RCA 87.82 APO 150.37 V2 34.795

RC 188.I47 GL 11.51 GP 11.54 ZAL 61.97 tAP 198.41 ETS 75.21 ZAE 129.45 ETE 170.80 ZAC 112.94 ETC 273.27 CLP-177.$7

PLAI'_TOCENTRIC CONIC

C3 25.392 VISL 4.937 DLA -5.25 RAL 315.00 RAO 9397.9 VEL 12.032 PTH 2.15 VHP 9.183 DPA -11.71 RAP 297.78 ECC 1.3050

LNCH AZNTH LNCH TIN( L-I TIME |NJ LAT INJ L_ 1NJ RT AIC INJ AZNTH |NJ TIME PO CST TIH INJ 2 LAT INJ E LONG

90.00 T 43 30 204MD.81 -18.33 55.17 177.79 113.48 O 18 19 1488.8 -13.02 28.58

90.00 11 23 12 S059.57 23.88 223.59 100.45 74.32 19 47 32 4459.6 21.50 215.72

100.00 9 2 I_ 19944.39 -17.41 14.44 177.28 114.99 9 32 57 1234.4 -13.94 7.39
100.00 19 47 1 4789.L_ 25.02 203.35 lJ0.08 73.08 21 9 51 4189.2 22.46 195.47

110.00 10 4 57 1930.50 -Z0.29 358.09 175.75 118.12 10 52 15 _038.5 -18.37 351.15

110.00 21 0 17 4557.87 2I.OQ 184._ 178.95 59.63 22 16 54 3957.9 25.03 176.78

DIFFERENTIAL CORflECTION8 MID-COURSE EXECUTION ACCI,MACY ORBIT DETERMINATION ACCURACY

TIDE 1.MIO 1lEA 2.9144 TCS-4.D_DI BAU 1.2813 947 S554.7 VAt 451.9 943 118.9 ST 2104.D M 328.5 33 542.1

I1_ .2978 RRA -.2378 RC3 .1502 FAU .01455 ROT -.5549 _ -.3579 RTF .9084 CRT .7579 CR3 -.7111 COT -.9970

FD( .5011 FNA .9499 FC3 -.5384 BIk0 17315 SOB 5573.7 RZ3 .0149 RI3 -.9084 LSA 2245.2 NSA 217.0 3SA 19.1

SO( 1.8977 BRA 2.9252 BC3 4.0332 FOP -400 341 5557.1 342 422.3 THA 178.28 EL1 2179.2 EL2 212.9 ALF 6.62

LAUNCH DATE OCT 11 1970 FLIGHT TIME 166.00 ARRIVAL DATE APR 15 1971

HELIOCENTRIC CONIC DISTANCE 549.072
RL 149.34 LAL -.DO LOt. 17.27 VL 25.191 GAL 4.70 AZL 87.72 N(A 280.46 SMA 118.82 ECC .24879 |Me 2.2816 Vl 29.83a

RP lOt.St LAP -2.24 LOP 297.75 VP 39.332 GAP 14.SS AZP 89.58 TAL 155.55 TAP 87.42 RCA 86.88 APO 150.74 V2 54.791

RC 190.549 GL 11.58 GP 11.09 ZAL 59.17 tAP 168.78 ET8 78.61 ZA[ 129.52 ET( 171.00 ZAC 112.43 ETC 275.88 CLP-178.Z8
PLAMETO(ENTRIC CONIC

C3 85.799 VHL 5.079 DLA -4.15 RAL $17,$8 RAD 5599.0 VEL 12.131 PTH 2.17 VHP 9.445 DPA -11.60 RAP 300.25 ECC 1.4245

L_H AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

1)0.00 ? 45 51 2147.10 -17.98 37.85 llt.18 112.33 8 21 38 1547.1 -14.89 30.02

90.00 lO 4t 3 5049.34 23.69 222.89 184.44 74.02 20 8 12 4449.3 21.28 215.05

100.00 9 5 15 1990.99 -18.99 17.93 191.98 113.33 9 36 4E 1291.0 -15.84 10.73
lO0.OO 20 5 _ 4780.49 94.95 EOt.TI 184.09 72.83 21 25 1 4180.7 22.28 194.91

110.00 IO 9 t 1691.33 -El.iS 1.99 180.19 116.89 10 37 13 1091.3 -18.18 354.20

110.00 21 18 3 4553.11 27.95 184.30 192.98 69.46 22 33 56 3953.1 24.90 178.49

DIFFERENTIAL CORRECTIONS M|D-COURJ( EXECUTION ACC_qACY ORBIT DETERMINATION ACCURACY

TlX 1.8198 I_A 8.9117 TC3-3.6479 BAU 1.2599 $GT 5395.9 _ 444.9 993 116.3 ST 2281.0 SIR 327.2 33 557.7

RD( .RIO3 ltRA -.2477 RC3 .1393 FAU .D1339 ROT -.3£98 RRF -.3142 RTF .9127 CRT .7578 CR8 -.7155 COT -.9975
FOE .5279 FRA .9884 FC3 -.4493 OILm 17402 ll_ 5584.2 R23 .0121 R13 -.9127 LSA 2361.0 MSA 215.8 SSA 1_.8

8102 1.8413 MA E.RL_ 8C3 3.6504 FOP -392 941 5367.8 $G£ 419.5 THA 178.43 ELI 2294.6 EL2 212.2 ALF 8.26

LAUNCH DATE OCT 11 1970 FLIGHT TIME 189.00 ARRIVAL DATE APR 17 1971

HELIOCENTRIC CQNIC

ill 149.34 LAL -.OO LOL 17.27 VL

RP 1011.93 LAP -2.39 LOP 300.91 VP
RC 191.414 44. 11.78 GP ID.OS ZAL

PLAN[TOCENTR I C CONIC

C3 28.585 VHL 5.349

LNCH AZMTH LI_H TIME

90.00 7 49 19

90.00 18 59 42

100.00 9 8 11

100.00 L_D tt 5O

llO.O0 10 13 4

110.00 21 34 7

DIFFERENTIAL C.ORNKCT iONS

TD( 1.9tHI7 TItA $.8845 TC$-3.2793 BAU 1.2540

RO( .2141 IUIA -.2_S RC3 .1139 FAU .01220

IrD( .5541 IrRA 1.0313 FC3 -.3495 aSP 17497

£.0212 lIRA 3.2347 BC3 3.2815 FOP -385

DISTANCE 354.249

25.449 GAL 5.49 AZL 97.55 NCA 283.94 SMA 118.55 ECC .27562 IN( 2.4497 Vl 29.838

34J.294 GAP 15.32 AZP 89.42 TAL 165.16 TAP 88.82 RCA 85.88 APO 151.23 V2 34.789

59.52 tAP 199.10 ET8 02.29 ZAE 129.56 ETE 171.19 ZAC 111.92 ETC 274.49 CLP-179.00

DLA -3.14 RAL 320.18 RAD 9594.1 VEL IE.249 PTH 2.20 VHP 9.725 DPA -11.42 RAP 302.71 ECC 1.4704

L-I TIM( |NJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN( PO COT TIM INJ 2 LAT INJ 2 LONG

L_D4.27 -19.32 40.65 194.91 111.12 9 25 3 lO04.3 -18.29 33.47

5043.21 23.58 L_E.4I 1118.42 75.85 20 25 45 4443.2 21.14 214.66
1941.80 -20.48 21.40 196,12 112.28 9 40 37 1349.6 -17.26 14.07

4771.11 24.76 _.45 1II.O3 72.69 21 42 6 4179.1 22.15 194.92

1745.50 -E3.SR 4.52 194.44 115.35 10 42 7 1145.5 -19.88 357.27

4331.98 27.92 184._ 164.IZ 89.43 2E 49 59 3952.0 24.98 178.39

MID-COUR6[ [)ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

94T 5372.8 VA_ 434.4 $93 113.8 ST 2313.0 SI 325.8 SS 572.1

RRT -.30_Jl _ -.21194 RTF .9172 CRT .7587 CRS -.7205 CST -.9979

SSgO.6 _ .00_ R13 -.9172 LOA 2493.5 MSA 214.2 SSA 19.8

SG1 5574.4 $42 415.7 THA 178.53 EL1 2398.4 EL2 211.1ALF S.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 5. 1970'

LAUN(M DATE OCT 11 1970 FLIGHT TIN( 190.00 ARRIVAL DATE kPR 19 19Tl

HELIOCENTRIC CONIC DISTANCE 559.346

RL 149.34 LAL -.DO LOt. 17.27 VL 25.901 GAL 6.32 AZL 8T.$8 HCA 286.79 SRA

RP 108.94 LAP -2.51 LOP 304.08 VP 39.Z58 GAP 15.03 AZP 69.24 TAL 163.44 TAP

NC 194.Z61 GL 11.91GP 1D.64 ZAL 54.01 ZAP 169.35 ETS 86.20 ZA( 129.62 ST(

PLAN[TOCENTRIC CONIC

C3 31.619 VHL 5.641DLA -2.20 RAL $22.56 RAD $568.S VEL 12.ST7 PTH Z.Z3 VHP

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT

90.00 7 50 SO 2260.28 -20.65

90.00 19 16 10 5040.95 23.54

100.00 9 11 9 2001.20 -21.91

100.00 L_) 39 $3 4775.2T 24.74

110.00 10 17 Z 1794.94 -24.99

110.00 21 49 9 4554.29 27.97

DIFFERENTIAL C(]RRECTIONS

TDE 2.1969 TRA S.5S_) TCS-2.9277 BAU 1.2461

ROE .3095 RflA -.2687 RC3 .0972 FAU .01109

FDE .5812 FRA 1.0754 FCS -.5019 61P 17606

BOE 2.2097 BRA 3.5626 BC3 2.9293 FSP -379

118.29 ECC .28315 INC 2.6224 Vl 29.836

SK).Z3 RCA 84.80 APO 151.79 V2 34.787

171.36 ZAC 111.41ETC 275.07 CLP-179.TZ

10.032 DPA -11.19 RAP 305.14 ECC 1.5237

INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ Z LONG

44.40 191.04 109.82 8 26 30 1060.3 -17.70 36.91

222.33 192.39 73.76 20 40 11 4441.0 21.09 214.31

24.88 190.37 110.94 9 44 30 /401.2 -18.79 17.40

202.39 192.00 72.66 21 58 8 4175.3 22.13 194.36

7.79 109.14 114.12 10 46 37 1194.9 -21.32 .36

164.38 190.76 69.50 23 5 3 3954.3 24.93 176.53

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5374.6 SGR 427.S SGS 111.3 ST 2473.5 S_ 324.4 SS 385.4

RRT -.2754 RRF -.2632 RTF .9221 CRT .7610 CRS -.7262 CST -.9963

SGB 5391.6 R2S .0081 R13 -.9221 LSA 2553.6 MSA 212.2 SSA 15.9

SG1 5375.9 SG2 410.7 THA 178.74 ELI 2485,9 ELZ 209.4 ALF 5.74

LAUNCH DATE OCT 11 1970 FLIGHT TIME 192.00 ARRIVAL DATE APR 21 1971

14(LIO(ENTRIC CONIC

RL 149.34 LAL -.00

RP 108.04 LAP -2.65

RC 194.03N) GL 11.99

PLANETOCENTRIC CONIC

C3 33.969 VtCL 3.9¢!4

LN(H AZNTH LN(H TIN[

IO.O0 7 53 24

• D.O0 19 31 $2

1DO. O0 9 14 7

100.00 ZO 35 3O

110.00 10 20 56

110.00 2_ 8 11

DISTANCE $64.348

LOL 17.27 VL 23.354 GAL 7.20 AZL 87.20 HCA 289.95 SMA 118.04 ECC .29144 INC 2.8008 Vl 29.836

LOP $07.24 VP 343.224 GAP 16.37 AZP 89.04 TAL 161.72 TAP 91.67 RCA 85.64 APO 132.44 V2 34.766

GP 10.45 ZAL 51.65 ZAP 169.54 [TS 90.$4 ZAE 129.64 ST( 171.33 ZAC 110.90 (TC 275.64 CLP 179.54

DLA -1.$4 RAt. 324.81 RAiD 6568.4 VEL 12.528 PTH 2.2T VHP 10.$68 DPA -10.90 RAP 307.56 ECC 1.5954

L-[ TIN( INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2315.10 -21.87 47.95 195.47 108.44 8 31 59 1715.1 -19.15 40.$3

5042.35 ZS.SS 222.42 196.$4 73.82 20 35 84 4442.3 21.12 214.6D

2054.72 -23.09 28.35 193.01 109.93 9 46 22 1454.7 -20.22 20.73

4777.94 24.7R 202.57 193.5)4 72.74 22 13 8 4177.9 22.20 194.74

1845.38 -26.36 11.09 193.68 112.60 10 31 41 1245.6 -23.06 3.48

4356.85 28.11 184.76 194.68 69.69 2S 19 11 $939.6 23.08 176.99

ORBIT DET[RNINATION ACCURACY

ST 2547.3 SIR 822.7 SS 598.1

CRT .76S8 CRS -.7126 CST -.9986

LSA 2628.0 NSA 209.7 SSA 15.0

EL1 2559.3 EL2 207.3 ALF 3.56

O I FFI[RIrNT I AL _CTIONS

3'02 2.8774 11A 8.8J99 TC3-2.9682 6AU 1.2364

RDE .S£60 RIA -.21H)2 RCS .0804 FAU .01003

FIDE .(,085 FRA 1.1213 FCS -.2442 BSP 17878

BOE 2.3997 MA S.9082 BC3 2.6001 FSP -373

MID-COURSE EXECUTION ACCURACY

SGT 5372.5 $GIq 417.4 SGS 108.8

RRT -.2457 RRF -.2333 RTF .9270

SGB 5388.7 R23 .OOQ3 R13 -.9270

SGl 3S73.5 SG2 404.6 THA 178.90

LAUNCH DATE OCT 11 1970 FLIGHT TIME 194.00 ARRIVAL DATE APR 23 1971

HELIOCENTRIC CONIC

RL 149.$4 LAL -.DO

RF 108.84 LAP -2.75

RC 197.900 6L 12.02

PLAN[TOC[NTRIC CONIC

CS $8.R2S VHL 6.310

LN(H AZNTH LN(H TIN[

I)0.00 7 56 O

DO.00 19 45 49

100.00 9 17 5

100.00 21 7 25

110.00 10 24 45

110.00 tt 16 13

DISTANCE 369.239

LOt. 17.27 VL 25.508 GAL 8.14 AZL 87.01 HCA 293.11 SRA 117.79 ECC .30060 INC 2.9864 Vl _9.834

LOP 310.40 VP 33.191 GAP 16.97 AZP 88.83 TAL 160.03 TAP 93.14 RCA 82.39 APO 153.20 V2 34.763

GP 10.27 ZAL 49.43 ZAP 169.66 ETS 94.69 ZAE 129.65 ETE 171.69 ZAC 110.39 ETC 274.20 CLP 178.79

DLA -.58 RAL 32S.R2 RAD 6568.5 VEL 12.700 PTH 2.31 VHP 10.733 OPA -10.57 RAP $09.96 ECC 1.9570

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN 1NJ 2 LAT INJ 2 LONG

2369.68 °22.99 51.49 199.88 107.01 B 35 29 1768.7 -20.44 43.74

5047.11 23.65 222.74 200.26 73.90 21 9 53 4447.1 21.23 214.91

2107.13 -24.24 31.87. 199.45 108.05 9 52 12 1307.1 -21.55 24.06

4785.86 24.91 202.97 199.63 72.92 22 27 9 4183.9 22.34 193.12

1963.56 -27.62 14.41 199.12 111.00 10 56 20 1295.4 -24.51 6.62

4366.43 28.31 183.34 198.56 69.99 23 32 23 3688.4 25.32 177.44

ORBIT DETERMINATION ACCURACY

ST 2610.6 SR 320.9 SS 610.0

CRT .7679 CRS -.7398 CST -.9968

LSA 2692.2 NSA 206.8 SSA 14.3

EL1 2622.3 EL2 204.6 ALF 5.43

DIFFERENTIAL CORRECTIONS

TO( 2.5778 TRA 4.2841 TCS-Z.2901 BAU 1.2226

• 8443 RRA -.2728 RC8 .0638 FAU .00900

FO( .6855 FRA 1.1_)3 FC8 -.1958 BSP 17611

SO( 2.6001 BRA 4.2728 BE3 2.L_910 FSP -368

RID-COt_SE EXECUTION ACCURACY

SGT 5365.9 SGR 406.8 SG3 106.4

RRT -.2134 RRF -.2031RTF .9522

SG8 5881.0 RZ3 .0032 fl13 -.9322

SG1 3366.3 362 397.4 THA 179.07

LAUINCH DATE OCT 11 191'0 FLIGHT TIN[ 196.D0 ARRIVAL DATE APR Z3 1971

N[LIO(ENTRIC CONIC

RL 149.84 LAL -.00

RP 106.94 LAP -2.83

RC 199.690 GL 12.01

PLAII_TO(ENTRIC CONIC

C5 44.687 WlL 6.707

LNCH AZMTH LN(H TINS

90.00 7 38 M

SO.O0 IR 59 S

100.00 9 _D S

IOG.O0 21 20 19

110.00 10 26 28

llO.O0 L_ 28 23

DISTANCE 573.998

LOt- 17.27 VL 25.463 GAL 9.13 AZL 86.82 HCA 296.26 SMA

LOP 313.56 VP : 36.159 GAP 17.63 AZP 88.59 TAL 158.38 TAP

GP 10.10 ZAL 47.35 ZAP 169.71 ETS 99.Z0 ZN[ 129.64 ETE

117.55 ECC .31074 I NC 3.1814 Vl 29.836

94.64 RCA 81.02 APO 154.08 V2 34.785

171.85 ZAC 109.88 ETC 276.74 CLP 176.DZ

DLA .16 RAL 328.91 RAO 6568.7 VEL 12.898 PTH 2.33 VHP 11.138 DPA -10.19 RAP 312.33

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT

2420.68 -23.99 34.68 Z04.26 105.52 8 30 59 1821.0 -21.62

505§.03 23.80 223.2T 204.13 74.19 21 23 10 4455.0 21.40

2138.34 -25.20 55.27 Z03.66 106.51 9 56 1 1538.S -22.77

4792.29 25.09 203.36 203.73 73.20 22 40 12 4192.9 22.55

11k44.18 -26.76 17.75 202.59 109.32 11 0 52 1344.2 -23.86

4576.81 28.57 186.12 20_.43 70.38 2S 44 43 3979.8 25.63

DIFFERENTIAL C_UtI[CTIGNS

2.7696 TRA 4.4913 TC$-2.0021BAU 1.2045

ROlE .5641RRA -.2759 RE3 .0321FAU .00800

FD( .6689 FRA 1.2201 FCS -.1336 BSP 17948

BID( 2.9093 BRA 4.6594 BC3 2.0028 FSP -363

ECC 1.7404

INJ 2 LONG

47.12

213.42

27.37

195.71

9.78

178.18

ORBIT DETERNINATION ACCURACY

ST 2662.7 SIR 318.8 SS 623.3

CRT .773D CRS -.7477 CST -.9990

LSA 2745.6 MSA 203.3 SSA 13.5

EL1 2674.1 ELZ 201.4 ALF 5.32

MID-COtMSE EXECUTION ACCURACY

6GT 5333.0 SGR 393.4 SG3 104.1

RRT -.1762 RRF -.1722 RTF .9375

SGB 3368.4 R23 .0043 R13 -.9375

SGI 3354.3 SG2 389.1 THA 179.24
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUI_H BATE OCT 11 1970 FLIGHT TIME 198.00 ARR|VAL DATE APR 17 1971

liLIOCENTRIC CONIC

RL 148.34 LAL -.O0 L0L 17.27 VL

RP 108.94 LaP -2.95 LOP 316.73 VP

i¢ 101.481 GL 11.9E gF 9.95 ZAL

PLAMETOCENTRIC CONIC

C8 S0.983 VHL 7.134

iNCH AZNTM LNCH TIME

JO.O0 9 1 16

90.00 ZO 11 15

100.00 9 22 59

I00.00 21 SE 14

110.00 10 SE 6

110.00 21 39 ST

DIFFERENTIAL CaRRECTIONS

T1D( 5.00SS TRA 5.0632 TC3-1.7349 8AU 1.1808

ROlE .3855 RRA -.2715 RCS .0405 FAU .00689

FOIl .8938 FRA 1.2752 FCS -.1189 BSP 18068

BOB $.0L_iM) BRA 5.0709 BC3 1.7354 FSP -358

DISTANCE 578.600

25.418 GAL lO.ZZ AZL BB.E1 HCA 299.42 SNA 117.32 ECC .32198 INC 3.3870 Vl 29.836

3E.129 GAP 16.3S AZP 89.33 TAL 156.77 TAP 96.19 RCA 79.54 APO 155.09 V2 3A.786

45.41 ZAP 169.67 ETS 105.83 ZAE lEg.Go ETE 172.00 ZAC 109.37 ETC 277.26 CLP 177.23

BLA .81 RAL 330.77 RAD 6568.9 VEL 13.115 PTfl 2.40 VHP 11.583 DPA -9.76 RAP 514.66 ECC 1.8376

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LoNg

2471.84 -24.87 58.46 Z08.60 104.00 8 42 28 1871.8 -ZZ.70 50.46

5085.88 14.00 214.01 207.99 74.50 11 35 41 4465.9 11.64 216.13

2208.26 -26.20 38.69 208.22 104.94 9 59 46 1608.3 -23.89 30.66

4804.70 25.$2 204.38 207.57 73.56 22 52 18 4204.7 22.82 196.48

1881.98 -29.79 21.09 207.84 107.59 11 S 18 1392.0 -27.10 12.94

4598.77 28.89 187.09 206.28 70.87 23 56 10 3993.8 26.00 179.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5337.9 SGN 383.5 SGS 101.8 ST 2705.5 SR 316.5 88 636.8

RRT -.1398 RRF -.1360 RTF .9429 CRT .7790 CRS -.7564 CST -.9992

SGB $3S1.6 R23 .0037 RIS -.9429 LSA 2790.3 MSA 199.3 SSA 12.9

SG1 5338.1 SG2 379.8 TMA 179.42 ELI 2716.8 EL2 197.6 ALF 5.23

LAUNCH DATE OCT 11 1970 FLIGHT TIME 200.00 ARRIVAL DATE APR 29 1971

HELIOCENTRIC C_IC

RL 149.34 LAL -.00

RP 108.95 LAP -5.04

It( E03.212 GL 11.87

PLAN[TOCENTR 1C CONIC

C8 57.0Be VI4t. 7.GO3

LNCH AZMTH INCH TIlE

IO.O0 9 3 S9

io.oo 2o et 28
I00.00 9 25 54

I00.00 21 4S 10

110.00 10 $6 37

110.00 22 49 84

DISTAINS 583.014

LOt- 17.27 VL 2§.$75 GAL 11.$8 AZL 86.39 MCA 302.58 SMA

LOP $19.89 VP 36.100 GAP 19.14 AZP 88.06 TAL 155.22 TAP

gP 9.81 ZAL 45.61 ZAP 169.56 ETS 108.52 ZAE 129.54 ETE

117.09 ECC .33447 I NC S.6088 V1 Z9.838

97.79 RCA 77.93 APO 156.25 VZ 34.788

172.15 ZAC 108.86 ETC 277.76 CLP 176.41

DLA 1.59 RAL 332.51RAD 6569.1 V[L 13.385 PTH 2.45 VHP 12.074 DPA -9.31 RAP 316.96 ECC 1.9513

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

Z521.23 -25.64 61.87 212.68 102.46 8 45 56 1921.2 -23.68 53.76

5079.41 24.24 224.92 211.77 74.90 21 47 8 4479.4 21.93 217.01

1258.77 -27.00 42.07 212.54 10S.33 10 3 31 1656.8 -24.90 33.91

4819.09 25.39 205.37 211.36 74.01 23 3 29 4219.1 23.15 197.41

2038.54 -30.70 24.41 211.44 105.82 11 9 36 1438.5 -28.23 16.09

4610.09 29.24 188.22 210.08 71.46 24 6 46 4010.1 26.43 180.17

ORBIT DETERMINATION ACCURACY

ST 2740.6 SR 313.8 85 651.8

CRT .7880 CR$ -.7658 CST -.9993

LSA 2827.7 MSA 194.8 SSA 12.3

ELI 2751.7 EL2 193.2 ALF 5.17

DIFFERENTIAL C.(]RN[CTIONS

TD[ 3.£88T TRA 5.5042 TC3-1.4671 BAU 1.1495

• 401Nb RRA -.2879 RC3 .0308 FAU .00596

• 7£10 FRA 1.3343 FC3 -.0892 BSP 18147

3.2143 BRA 5.3109 BC3 1.4874 FSP -352

MID-COURSE EXECUTION ACCURACY

SGT 5318.4 SGR 371.2 SG3 99.6

RRT -.0971 RRF -.1_58 RTF .9483

SGB 5831.4 RZ3 .0033 R13 -.9483

SG1 5318.6 SG2 369.4 THA 179.61

LAUN(H BATE OCT 11 1970 FLIGHT TIME 202.00 ARR%VAL DATE MAY 1 1971

M(LIOCENTRIC CONIC

9L 149.34 LAL -.00 LOt. 17.27 VL

RP lOB.it LAP -3.12 LOP 323.06 VP

RC 804.148 GL 11.77 gP 9.6B ZAL

PLAM(TOCENTRIC CONIC

C3 63.931 VHL 6.120

LNCH AZMTH LNCH T1M(

SHS.00 9 6 $3

tO.B0 EO 32 42

100.00 9 28 47

100.00 E1 58 10

110.00 10 $9 S

110.00 82 59 23

DIFFERENTIAL CORRECTIONS

TDE 3.4879 "IRA 3.9784 TCS-1.2581 BAU 1.1091

RDE .4838 RRA -.2390 RCS .0228 FAU .00487

FOE .7809 FRA 1.3995 FCS -.0639 8SP 18164

BO[ 3.5148 BIqA 5.9841 BC3 1.2383 FSP -345

DISTANCE 587.200

25.333 GAL 12.64 AZL 86.16 HCA 305.73 SNA 116.87 ECC .34839 INC 3.8407 Vl 19.836

$6.078 gAP 20.03 AZP 07.75 TAL 153.73 TAP 99.46 RCA 76.16 APO 157.59 V2 3A.790

41.94 ZAP 169.35 ETS 113.24 ZAE 129.44 ETE 172.30 ZAC 108.36 ETC Z78.24 CLP 175.5_

DLA 1.90 RAL 334.12 RAO 6569.3 VEL 13.685 PTH 2.50 VHP 12.621 DPA -8.81 RAP 319.21 ECC 2.0851

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2568.96 -26.29 65.21 217.09 100.91 8 49 22 1969.0 -24.52 56.99

5095.40 24.52 226.01 215.49 75.38 21 57 38 4495.4 22.27 218.06

2303.73 -27.70 45.$9 216.77 101.72 10 7 10 1703.7 -25.80 37.10

4885.86 25.90 206.52 215.08 74.54 23 13 46 4235.9 23.53 198.5Z

2083.79 -31.50 27.70 215.77 104.03 11 13 47 1483.8 -29.25 19.21

4828.57 29.64 169.52 218.62 72.13 24 16 32 4028.6 26.91 181.39

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5295.9 SGR 358.6 SG3 97.6 ST 2768.5 SR 310.9 SS 668.8

RRT -.0501 RRF -.0311 RTF .9337 CRT .7939 CRS -.7761 CST -.999A

$GAB 5308.1 R23 .0030 R13 -.9537 LSA 2858.7 MSA 189.6 SSA 11.7

SG1 5296.0 682 358.1 THA 179.80 EL1 2779.5 ELZ 188.3 ALF 5.1Z

LAUNCH DATE OCT 11 1970 FLIGHT TIME 204.00 ARRIVAL DATE NAY 3 1971

I'_LIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 1011.91 LAP -3.19

RC L)04.853 GL 11.63

PLANI[TOCENTRIC CONIC

C3 75.532 VHL 8.691

LNCH AZMTH LNCH TIM(

90.00 8 9 11

O0.O0 L_) 41 57

100.00 9 31 37

100.00 21 2 15

110.00 10 42 Zt

110.00 2S 7 57

DISTANCE 591.107

LOt. 17.27 VL 23.293 GAL 14.01 AZL 85.91 HCA 308.89 SMA

LOP 326.23 VP 36.048 GAP 21.02 AZP 87.43 TAL 152.32 TAP

gP 9.56 ZAL 40.41 ZAP 169.06 ETS 117.92 ZAE 129.30 ETE

116.66 ECC .36395 INC 4.0949 Vl 29.836

101.21 RCA 74.20 APO 159.12 V2 34.793

172.46 ZAC 107.85 ETC 278.69 CLP 174.65

DLA 2.34 RAL 335.81RAD 6569.5 VEL 14.031 PTH 2.56 VHP 13.230 DPA -8.30 RAP 321.41 ECC 2.2431

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ Title PO CST TIM INJ Z LAT INJ Z LONG

2814.95 -26.84 68.46 221.18 99.37 8 52 46 2014.9 -25.27 60.14

5113.65 24.83 227.26 219.13 75.93 22 7 11 4513.7 22.65 219.27

2348.96 -28.28 48.63 220.91 100.11 10 10 46 1749.0 -26.59 40.23

4834.78 26.24 207.82 218.73 75.14 23 23 7 4234.8 23.94 199.77

2127.52 -32.17 30.93 220.02 102.23 11 17 49 1527.5 -30.16 22.29

4648.98 30.06 190.98 217.49 72.89 24 25 26 4049.0 27.42 182.76

ORBIT DETERNINATION ACCURACY

ST 2790.8 SR 307.7 SS 688.2

CRT .8028 CRS -.7872 CST -.999§

LSA 2885.0 NSA 184.0 SSA 11.1

EL1 2801.8 EL2 182.7 ALF 5.08

DIFFERENTIAL CORRECTIONS

TOE 3.7570 TRA 6.491S TC3-1.0489 BAU 1.0572

ROE .4¢M_8 RRA -.2473 RCS ,0155 FAU .00370

FDE .7994 FRA 1.4707 FCS -.0424 BSP 18094

BOB 3.7851 BRA 6.49¢50 BC3 1.0470 FSP -337

MID-COURSE EXECUTION ACCURACY

SGT 5271.6 SGR 546.0 SG3 95.6

RRT .0020 RRF -.0010 RTF .9591

SGAB 5283.0 R23 -.0029 R13 .9591

SG1 5271.6 SG2 346.0 THA .01

2126



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197OJ

LAUI_N DATE OCT 11 1970 FLIGHT TIN( 206.00 ARRIVAL DATE MAt 5 1971

HELIO([NTRIC CONIC

RL 149.34 LAL -.DO

RP 109.1)0 LAP -].25

RC !08.)49 GL 11.48

PLAN[TIO(ENTRIC CONIC

¢$ 99.141 _IL 9.$24

LNCH AZMTH LNCH T|IE

IO.00 8 11 49

90.00 210 50 12

100.00 9 34 24

100.00 L_ 10 19

110.O0 10 48 54

110.00 23 15 38

OISTAkEE 594.672

LOL 17.27 VL 25.254 GAL 15.50 AZL 85.63 t'_A 312.04 SHA

LOP 329.39 VP 39.024 GAP 22.12 AZP 87.07 TAL 151.01 TAP

GP 9.45 ZAL 39.01 ZAP 168.IG ETS 122.53 ZAE 129,10 ETE

116.46 ECC .38139 INC 4.3730 V1 29,836

103.06 RCA 72.04 APO 160.87 v2 34.797

172.61 ZAC 107.35 ETC 279.12 CLP 173.71

DLA 2.72 RAL 339.97 RAD 6569.7 VEL 14.432 PTH 2.62 VHP 13.913 DPA -7.76

L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTH IHJ TIM( PO CST TIH

2959.69 -27.29 71.59 225.15 97.86 8 56 6 2058.7

5133.98 25.16 226.1Mi 222.96 76.56 22 15 46 4534.D

2392.22 -26.76 51.75 224.91 98.53 10 14 17 1792.2

4975.97 29.60 209.27 222.29 75.83 25 31 32 4275,7

2199.51 -52.74 54.07 224.14 100.44 11 21 45 1969.5

4171.15 50.49 192.54 221.09 75.74 24 53 28 4071.1

DIFFERENTIAL Ca_I[CTIQNS

TO( 4.10497 TNA 7.O477 TC3 -.6530 BAU .9915

• 4904 911A -.2301 RC5 .0102 FAU .00241

FOE .8411 FRA 1.5497 FC5 -.0240 BSP 17925

I1_ 4.0793 BRA 7.0515 BC$ .8530 FSP -327

NID-COUWSE EXECUTXON ACCURACY

SGT 5245.7 SGR 335.5 SG5 93.8

RRT .0601 RRF -0552 RTF .9643

5256.$ 925 -.0029 R13 .9645

SG1 5245.7 562 352.9 THA .22

RAP 323.55 ECC 2.4308

INJ Z LAT INJ Z LONG

-25.92 63.19

23t06 220.62

-27.28 45.26

24.59 20_/17

-50.98 25.31

27.96 184.26

ORBIT DETERNINATION ACCt_RAC¥

ST 2807.8 _R 504.5 SS 710.7

CRT .8126 CRS -.7990 CST -.9996

LSA 2906.8 HSA 177.7 SSA 10.5

EL1 2818.7 EL2 176.7 ALF 5.05

LAUNCH DATE OCT 11 1970 FLIGHT TIN( 208.00 ARRIVAL DATE MAY 7 1971

HELIOCENTRIC CONIC

9L 149.34 LAL -.O0

9P lo0.99 LAP -5.30

It(: 110.017 GL 11.50

PI..AIETOCENTRIC CONIC

C$ lo0.599 Vtq. IO.D_)

LN(14 AZNTH LNCH TI_

O0.O0 8 14 Z4

O0.O0 2O 57 25

loo.O0 9 57 9

lo0.O0 _ 17 21

110.O0 10 48 38

110.O0 £3 IR I1

DISTANCE 597.810

LOL 17.27 VL 25.219 GAL 17.15 AZL 65.32 HCA

552.59 VP 38.O02 GAP 25.58 AZP 60.08 TAb

frP 9.35 ZAL 57.75 ZAP 1M.16 ET5 127.05 ZAE

515.20 SMA 116.27 [CC .40101

149.85 TAP 105.03 RCA 69.64

128.85 ETE 172.78 ZAC 106.85

DLA 5.05 RAL 556.Z0 RAD 6599.9 V[L 14.897 PTH 2.69 YHp 14.685 DPA -7.21

L-I TIRE INJ LAT INJ _ INJ RT ADC IHJ AZHTH INJ TIN( PO CST TIM

2700.19 -27.64 74.50 228.94 96.40 8 59 24 2100.2

5154.21 25.50 250.Z0 2211.12 77.25 22 25 21 4556.2

2433.29 -L_.14 54.75 220.70 97.O0 10 17 42 1833.3

48O0.58 20.97 210.96 225.74 76.59 25 58 59 4298.4

L_.50 -55.19 37.11 228.11 98.70 11 25 28 1609.5

41H)4.99 30.95 194.25 224.59 74.66 24 40 56 4094.9

DIFFERENTIAL C(]IWECTION8

TOE 4._7 TRA 7.9539 TC5 -.9757 BAU .9087

liD( .5£11 lIRA -.1075 RC3 .0003 FAU .00094

FOE .ION FRA 1.9379 FC3 -.0OSZ OSP 17925

DO( 4.5979 HA 7.05_1 BC5 .6757 FSP -515

[NC 4.6802 Vl 29.636

APO 162.89 V2 34.802

ETC 279.55 CLP 172.70

RAP 525.65 ECC 2.6554

INJ 2 LAT INJ 2 LONG

-26.47 _.11

23.49 222.10

-27.86 46,17

24.85 202.70

-51.65 28.25

28.52 185.88

ORBIT DETERNIHATION ACCUNACY

5T 2819.6 _ 500.8 53 756.9

CRT .8254 CR5 -.8117 CST -.9997

LSA 2924.7 MSA 171.0 SSA 10.0

EL1 2850.5 EL2 170.0 kLF 5.04

RID-COURII£ EXECUTION ACCURACY

$GT 5210.5 SC_ 321.6 SG5 92.1

RflT .1245 RRF .1181RTF .9694

SG6 5220.4 R25 -.0051 R15 .9694

SG1 5210.6 SG2 319.1 TMA .44

LAUNCH DATE O(T 11 1970 FLIGHT TINE 210.00 ARR%VAL DATE NAY 9 1971

HELIOCENTRIC CONIC

8L 149.34 LAL -.00

RP 109.97 LAP -$.54

Re t11.667 6L 11.11

PLAN_TOCENT91¢ CONIC

C$ 117.041 VHL 10.819

LNCH AZMTH LNCH TIN(

90.00 8 16 58

SO.OO 21 5 53

1OO.OO 9 59 50

lo0.O0 22 25 22

110.00 10 51 55

110.O0 23 29 6

DISTANCE 600.414

LOt. 17.27 VL 25.181 GAL 18.97 AZL 84.96 HCA 318.56 SMA 116.08 ECC .42516

LOP 555.71 VP 55.982 GAP 24.60 AZP 66.24 TAL 146.76 TAP 107.14 RCA 66.96

GP 9.25 ZAL 36.94 ZAP 167.55 ETS 151.40 ZAE 128.55 ETE 172.95 ZAC 106.57

DLA 5.27 RAL 539.29 RAD 6570.2 V[L 15.459 PTH 2.76 VHP 15.555 DPA -6.66

L-I TIN( INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN

2759.02 -27.91 77.59 252,59 95.02 9 2 57 2159.0

5100.23 25.85 231.87 229.45 78.02 22 29 55 4580.2

2471.75 -29.42 57.57 252.42 95.54 10 21 2 1871.7

492_.75 27.34 212.57 229.07 77.42 25 45 25 4522.8

2247.17 -35.54 59.99 251.09 97.05 11 29 2 1647.2

4720.08 31.57 1N.08 227.R0 75.06 24 46 46 4120.1

DIFFERENTIAL CI_ItRECTION5

TOE 4.7152 TRA 8.5199 TC5 -.5145 BAU .8051

ROE .5599 RRA -.1775 RC5 .O056 FAU-.QO071

FD( .9428 FRA 1.7385 FC5 .O055 9SP 17194

BOE 4.7482 BRA 8.5188 9C5 .5145 FSP -301

INC 3.0236 Vl 29.954

APO 163.20 V2 54.607

(TC 279.90 CLP 171.62

RAP 527.65 ECC 2.9242

INJ 2 LAT INJ 2 LONG

-26.92 68.86

23.94 225.72

-28.54 40.95

25.33 2O4.55

-32.20 31.01

29.08 187.63

ORBIT DETERHINATION ACCURACY

5T 2826.5 SR 297.5 55 767.0

CRT .8351CRS -.8250 CST -.9999

LSA 2939.2 MSA 163.8 SSA 9.4

ELI 2837.4 EL2 163.0 ALE 5.04

MID-COURSE EXECUTION ACCURACY

SGT 5190.4 $GN 310.7 SG5 90.5

RRT .1957 RRF .1861 RTF .9742

SGB 5199.7 925 -.0055 R15 .9742

361 1190.7 862 304.6 THA .67

LAUNCH DATE OCT 11 1970 FLIGHT TII4[ 212.00 ARRIVAL DATE HAY 11 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.O0

RP 1I_.99 LAP -5.57

RC 216.219 GL 10.90

PLAN(TOCENTNIC CONIC

C5 137.057 VHL 11.706

LNCH AZNTH LN(H TIN(

SO.D0 • 19 32

SO.O0 21 9 51

1O0.00 9 42 28

SOD.D0 L_ 29 15

110.O0 10 54 24

110.O0 25 52 49

DISTANCE O02.541

L_,. 17.27 VL 25.147 GAL 21.O0 AZL 84.59 HCA 521.51 SMA 115.91 ECC .44825

LOP 358.90 VP 55.164 GAP 26.42 AZP 85.76 TAL 147.92 TAP 109.45 RCA 65.96

GP 9.15 ZAL 55.99 ZAP 169.80 ETS 135.62 ZAE 128.11 ETE 173.14 ZAC 105.89

DLA 3.45 RAL 340.24 RAD 0570.5 VEL 16.074 PTH 2.85 VHP 16.548 DPA -6.12

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIi4E PO CST TIH

2774.79 -28.O0 79.99 255.97 95.75 9 5 46 2174.8

5_05.95 26.20 255.67 252.59 76.86 22 55 17 4605.9

2907.25 -29.95 60.19 255.85 94.18 10 24 16 1907.2

4949.72 27.71 214.41 252.25 78.32 25 50 44 4348.7

L_82.14 -35.80 42.69 255.44 95.45 11 52 26 1682.1

4749.59 51.80 196.03 251.20 76.74 24 51 56 4146.6

INC 5.4125 Vl 29.836

APO 167.87 V2 54.813

ETC 280.25 CLP 170.45

D1FFEI_NT I AL _CTIONS

TD[ 5.OtP79 TItA 9.0438 TC5 -.39O0 BAli .6790

• 51_$ lIRA -.1381 RC5 .DOZl FAU-.O0267

FIDE 1.00_9 FRA 1.8474 FC5 .0199 B8P 16618

BOE 5.1350 BRA 9.0447 BC5 .5690 FSP -266

HID-COURSE EXECUTION ACCURACY

SGT 5100.9 SGR 501.1 SG3 89.1

RRT .2755 RRF .2051 RTF .9766

366 5199.7 R25 -.0035 R13 .9786

861 5161.6 862 289.6 THA .92

RAP 529.55 ECC 3.2553

INJ 2 LAT INJ 2 LONG

-27.29 71.41

24,40 225.46

-28.73 51.50

25.82 206.12

-52.67 35.63

29.65 189.48

ORBIT DETERNINATION ACCURACY

5T 2927.7 SR 295.9 SS 802.0

CRT .8475 CR5 -.8590 CST -.9998

• LSA 2949.8 NSA 156.2 SSA 8.9

ELI 2858.7 EL2 155.4 ALF 5.05

2127



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5, 1970 )

t.AUI_H DATE OCT 11 tlTO FLIGHT TIN( 214.00 ARRIVAL DATE MAY 13 1971

NELIOCENTRIC CONIC

RL S41._14 LAL -.OO

RP IO1.13 LAP -3.Si

RE Ill.lOS GL lO.li

PLAN(TOCINTR|C CONIC

CS lit.ill VHL 18.711

LIICH AZNTH LNCH TIN(

IO.00 8 tt I

IO.00 tl tt 11

IO0.00 I 45 l

tO0.OO tt 31 ti

110.00 10 57 S

110.00 23 3l 13

DIFFERENTIAL CORRECTIOtlS

TOE 5.4i10 TRA 9.T845

RD( .1457 RRA -.Dill

Ir_ 1.OI77 FRA I.I(K)O

8101[ 1.4lie MA 9.7849

DISTANCE 603.395

LOt. 17.27 VL 25.116 GAL IS.El AZL 84.14 HCA 324.67 SNA 115.78 ECC .47872 INC 5.8595 Vl 29.838

LOP 341.07 VP 15.949 GAP 18.28 AZP 85.21 TAL 147.27 TAP 111.94 RCA 60.57 APO 170.94 V2 34.919

GP I.OS ZAL 54.91 ZAP 165.91 iTS 139.68 ZAE 127.58 ETE 175.35 ZAC 105.45 ETC 280.57 CLP 189.19

DLA 3.51RAL 341.01RAD 6570.8 VI[L 16.819 PTN 2.91 VHP 17.687 DPA -5.59 RAP 331.55 [CC 3.8589

L-I TIN( INJ LAT INJ LONG INJ RT ASC [NJ AZHTH INJ TIN( PO C$T T|H INJ 2 LAT INJ 2 LONG

llOl.9i -ll.ll 81.31 219.09 92.56 9 8 50 2207.0 -27,58 73.75

illS.St 14.55 235.60 2iS.51 79.77 22 59 25 4635.4 24.87 227.34

1539.55 -69.71 11,57 259.00 92.93 10 27 22 1989.S -29.04 53.84

4iTl.ll 18.07 211.16 235.24 79.29 25 54 50 4378.2 26.51 208.02

1818.9t -55.98 45.11 238.70 94.00 11 35 $6 1714.0 -35.05 38.04

4774.$t $2.21 200.09 214.27 77.89 24 55 57 4174.4 30.21 191.45

NIO-COURi( EX(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC_ -.1527 BAU .5458 SiT 5099.0 SiR 298.1SG3 87.0 ST 2798.3 SR 290.4 SS 854.0

RE3 .0014 FAU-.O0441 RRT .1538 RRF .3450 RTF .9825 CRT .8595 CRt -.8520 CST -.9998

FC$ .0259 BSP 17261 STAG 5107.5 R23 -.0059 RIS .9825 LSA 2928.6 HSA 148.7 8SA 8.3

8CS .2527 FSP -294 $01 5100.1 802 274.1THA 1.17 ELI 2807.4 ELI 147.9 ALF 5.11

LAUNCH DATE OCT 11 1970 FLIGHT TIN( 216.00 ARRIVAL DATE HAY 15 1971

HELIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 1011.11 LAP -3.59

RE lll.4ll GL 10.44

PLANETOCENTRIC CONIC

C3 191.14£ VHt. 15.854

LNQ4 AZNTH LNCH TIN(

90.00 8 24 55

OG.O0 11 14 21

100.00 9 47 32

100.00 22 34 8

110.00 10 tl 31

110.00 23 80 34;

DISTANCE 601.SS9

LOL 17.27 VL 25.089 GAL 25.87 AZL 83.61 I'K:A

LOP 345.25 VP 35.937 GAP 50.44 AZP 84.59 TAL

GP 8.9t ZAL $4.32 ZAP 164.81 iTS 143.58 ZAE

327.82 SHA 115.62 ECC .50916 INC 8.$821 Vl 29.856

146.90 TAP 114.72 RCA 56.75 APO 174.48 V2 $4.826

126.92 ETE 173.58 ZAC 104.99 ETC 280.85 CLP 167.74

DLA 3.49 RAL 341.11 RAID 1571.0 V(L 17.699 FTH 2.98 VHP 18.999 DPA -5.09 RAP 332.99 ECC 4.1589

L-I TIM( ZNJ LAT INJ LONG INJ RT AlE INJ AZMTH INJ TIN( PO CST TIH INJ 2 LAT INJ 2 LONG

28t5.06 -28.28 84.$9 241.88 91.53 9 11 48 2255.1 -27.77 75.76

5242.51 21.88 237.67 238.31 80.75 22 42 8 4662.5 25.55 229.35

2il7.45 -29.84 64.65 241.85 91.84 10 30 19 1967.4 -29.27 55.69

5009.57 28.43 218.47 238.02 80.34 23 57 34 4405.4 26.80 210.05

1342.15 -34.09 47.35 241.15 92.71 11 38 33 1742.1 -33.34 $8.19

4803.44 32.61 202.27 217.14 79.12 24 58 42 4203.4 $0.77 195.53

ORBIT DETERMINATION ACCURACY

ST 2772.5 SR 287.3 SS 876.7

CRT .8725 CR$ -.8661 C$T -.9999

LSA 2918.5 MiA 140.8 SSA 7.7

ELI 2783.8 ELI 139.9 ALF 5.18

DIFFERENTIAL CCINECTICI¢S

TlX 5.8057 TItA10.GL_i_ TC3 -.1414 BAU .$630

Rf_ .lJ4? RRA -.OSIT RCi .0028 FAU-.0070Z

FDE 1.1175 FRA 1.0948 FCS .0317 DiP 17150

BID( 5.9345 BRAlO.1297 BCS .1415 FiP -288

MID-COURSE EXECUTION ACCURACY

SGT 5048.8 SiR 287.7 SGS 85.5

RRT .4397 RRF .4309 RTF .9881

SGB 5057.0 R23 -.0042 RIS .9861

SG1 5050.4 SG2 258.3 THA 1.44

LAUNCH DATE OCT 11 1970 FLIGHT TIME 218.O0 ARRIVAL DATE MAY 17 1971

HELIOCENTRIC CONIC

flL 149.34 LAL -.00

RP 108.79 LAP -3.39

RC 118.051 GL 10.17

PLANE TOCENTRIC CONIC

C$ 219.983 VHL 15.185

LI_H AZNTH LhK_H TIN(

110.00 6 27 1

O0.O0 21 15 1

100.00 9 49 58

100.00 22 34 49

llO.OO 11 1 47

110.00 25 $9 28

DISTANCE 601.836

LOt. 17.27 VL 25.065 GAL 28.82 AZL 82.99 HCA 350.90 ink 115.50 ECC .5A615 [NC 7.0053 Vl 29.836

LOP 548.42 VP 35.928 GAP 32.95 AZP 85.87 TAL 148.86 TAP 117.84 RCA 52.42 APO 178.58 V2 34.854

GP 8.86 ZAL 33.95 ZAP 165.61 ETS 147.31 ZAE 126.10 ETE 173.84 ZAC 104.57 ETC 281.09 CLP 166.15

DLA 3.36 RAL 341.99 RAD 6571.3 VEL 18.742 PTH 5.06 VHP 20.521 DPA -A.85 RAP 334.50 ECC 4.78A6

L-1 TIME INJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TINE PO CST TIM [NJ 2 LAT INJ 2 LONG

2858.32 -28.31 86.09 244.30 g0.68 9 14 39 2258.3 -27.92 77.44

5195.57 27.20 239.89 240.60 81.82 22 43 15 4693.6 25.79 231.50

2590.88 -29.88 86.$9 244.27 90.92 10 33 7 1990.9 -29.43 57.62

5031.24 28.76 220.71 240.54 81.47 23 58 44 4438.2 27.28 212.22

2386.00 -34.15 49.21 244.18 91.61 11 41 13 1766.0 -53.55 40.02

4833.89 32.96 204.57 239.76 80.44 25 0 0 4233.9 51.31 195.74

ORBIT DETERMINATION ACCURACY

ST 2739.8 SR 284.6 $8 926.5

CRT .8855 CRS -.8802 CST -.9999

LSA 2903.1 HiA 132.4 SSA 7.2

EL1 2751.4 ELI 131.7 ALF 5.27

DIFFERENTIAL CORRECTIONS

10( 8.3859 TRAIl.S549 TC3 -.0454 BAU .1339

ROE .7531 RRA .0402 RE3 .OOSO FAU-.01024

FOE 1.2064 FRA 2.2478 FC3 .0388 BSP 17031

DOE 6.4103 BRA11.5550 BC3 .0435 FSP -284

MID-C04._SE EXECUTION ACCURACY

SiT 4992.8 SGE 285.1 SG3 84.0

RRT .5267 RRF .5185 RTF .9892

SGB 5000.9 RZS -.0045 R13 .9892

SO1 4995.1 SG2 242.2 THA 1.73

LAUNCH DATE OCT 11 1970 FLIGHT TIME 22D.00 ARRIVAL DATE NAY 19 1971

H_LIOCENTRIC CONIC

RL 149.34 LAL -.00

RP 108.76 LAP -8.38

RC 219.589 GL 9.89

PLANETOCENTRIC CONIC

C3 278.044 VHL 16.175

LN(H AZMTH LNCH TIME

9O.OO 8 29 27

9O.00 21 13 41

100.00 9 52 14

1DO.DO 22 33 35

110.OO 11 S 49

110.00 ZS 18 21)

DIFFERENTIAL CORRECTIONS

TOE 8.ltOR TRAIl. S147 TCS

• 8101 RRA .1_7 RC3

FDE 1.2_0 FRA 2.4215 FC3

DOE 8.9297 BRA12.i154 BE3

DISTANCE 598.449

LOL 17.27 VL 25.048 GAL 32.21 AZL 82.23 HCA 334.13 8HA 115.40 ECC .58830 INC 7.7663 Vl 29.836

LOP 351.60 VP 35.922 GAP 35.91 AZP 85.00 TAL 147.24 TAP 121.36 RCA 47.51 APO 183.29 V2 34.8A2

GP 8.74 ZAL 33.85 ZAP 162.13 iTS 150.89 ZAE 125.O7 ETE 174.13 ZAC 104.19 ETC 281.30 CLP 164.35

DLA 3.11RAL 342.13 RAD 6571.8 VEL 19.984 PTH 3.14 VHP 22.297 OPA -4.27 RAP 335.81 ECC 5.5759

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2875.14 -28.32 87.38 246.27 90.03 9 17 23 2275.9 -28.O1 78.72

5321.85 27.50 242.28 245.00 82.98 22 42 28 4726.8 26.25 233.8A

2108.88 -29.89 67.73 246.27 90.22 10 35 43 2008.9 -29.54 58.94

5049.14 29.07 225.10 242.77 82.69 25 58 4 4469.1 27.75 21A.55

2384.85 -34.18 50.68 246.22 90.74 11 43 34 1784.9 -33.70 A1.47

4815.95 33.31 207.01 242.10 81.85 24 59 35 4265.9 31.83 198.09

HID-COURSE EXECUTION ACCURACY ORBIT DETERHINAT[ON ACCURACY

.0420 BAU .1570 SGT 4930.0 SiR 266.0 SO3 82.6 ST 2696.8 SR 282.4 SS 983.8

.0049 FAU-.01435 RRT .6114 RRF .6040 RTF .9918 CRT .8986 CRS -.8942 CST -.9999

.0447 BSP 16889 $045 4938.2 R23 -.0047 R13 .9918 LSA 2881.8 HSA 12A.1 SSA 6.6

.0422 FSP -279 SGI 4935.1 802 228.2 THA 2.04 EL1 2708.7 EL2 123.4 ALF 5.39
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197OJ

LAUNCH DATE OCT 12 1970 FLIGHT _IME 70.OD ARR|VAL DATE DEC 21 1970

HEL|O(ENTRIC C(_41(

RL 149.30 LAL -.DO

RP 107.51 LAP 2.03

RC GI.441 GL 7.89

PLAN(TOCENTRIC C0_IIC

C$ 53.514 VHL 7.319

LI_H AZNTH LNCH TIME

90.00 O 40 25

IO.OO 11 33 3

lO0.O0 1 59 42

100.00 12 56 27

110.00 3 S 13

110.00 14 9 25

DISTANCE 207.290

LOL 18.25 VL 29.294 ;AL -14.99 AZL 87.96 HCA 94.83 SNA 144.03 E¢E .26103

LOP 113.09 VP 39.337 GAP -$.69 AZP 90.17 TAL 247.25 TAP 342.06 RCA 106.43

GP -25.05 ZAL 195.11 ZkP 90.99 (TS 10.25 ZA( 154.04 (T( 285.98 ZAC 77.41

INC 2.0303 Vl 29.945

APO 181.62 V2 35.247

[TC 258.49 CLP -58.19

DLA -4.39 RAL 211.55 RAD 6518.9 VI[L 15.226 PTN 2.42 VHP 5.062 DPA -59.83 RAP 224.39 ECC 1.6815

L-I TIME INJ LAT INJ LONG INJ fit ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

25E3.02 -22.04 48.47 68.49 108.24 1 19 8 1723.0 -19.35 40.83

5240.08 29.t3 236.08 91.86 79.99 13 0 23 4640.1 24.98 227.80

2047.27 -25.37 29.18 87.97 109.18 2 34 9 1487.3 -20.54 21.52

4971.08 28.01 216.01 91.58 79.10 14 19 16 4371.1 26.22 207.68

1888.42 -_.95 12.61 65.50 111.68 S 54 21 1290.4 -25.75 4.91

474E.88 $1.74 197.74 90.65 76.59 15 29 28 4142.7 29.57 189.21

OXFF[R(NTIAL CORRECTIONS MID-COURSE EX(CUT|(_4 ACCURACY ORBIT DETERMINATION ACCURACY

TO( .2225 TRA -.$871 TCS .0160 BAU .1900 SST 493.3 SGR 514.2 SG3 Z01.5 ST 222.4 SIR 235.9 SS 427.7

NO( -.2919 RItA -.3_$9 RC$ -.E948 FAU .08454 RRT .2778 RRF .G,275 RTF .3912 CRT -.5549 CRS" .0408 CST -.9010

FOE 1.2149 FRA -.9509 FCS-1.SGG4 B_k0 1114 S6B 712.6 R23 .1464 RI3 .6524 LSA 511.9 NSA 156.8 SSA 20.7

BID( .$591 8RA .9715 BE3 .2653 FSP -564 SG1 570.2 SG2 427.4 THA 49.25 EL1 282.9 EL2 155.4 ALF 132.32

LAUNCH DATE OCT 12 1970

HELIOCENTRIC CON|C

RL 149.30 LAL -.00

RP 107.50 LAP 2.18

RC 1_.539 GL 8.92

PLAM£TOCENTRIC CONIC

C3 51.582 VtCt. 7.251

LNCH AZMTH LNCH TIN|

90.00 O 34 211

90.00 11 39 14

100.00 1 59 2

100.00 13 2 19

110.00 S 0 18

110.00 14 14 39

DIFFERENTIAL _CTION8

TI_ .ESS£ TRA -.9301

RID( -.£510 IRA -.3300

1.8284 FRA -.9754

• $914 lIRA .7118

FLIr,_¢T TIME 72.00 ARRIVAL DATE DEC 23 1970

DISTANCE 213.899

LOt, 18.29 VL 29.260 GAL -14.83 AZL 87.80 HCA 98.08 SMA 143.99 ECC .28843 INC 2.2017 Vl 29.845

LOP 119.34 VP 39.357 GAP -3.00 AZP 90.31 TAL 247.25 TAP $45.32 RCA 106.78 APO 181.20 V2 35.251

GP -24.14 ZAL 164.69 ZAP 65.85 (TS 8.21 ZAE 153.59 [TE 278.23 ZAC 76.08 ETC 258.31 CLP -63.$6

TC3 -.0270 BAU .2038

RC3 -.2887 FAU .08948

FC5-1.4764 Blip 1302

BC3 .2000 FSP -616

DLA -3.72 RAL 211.82 RAD 6568.9 VEL 13.189 PTH 2.41 VHP 4.8810PA -39.99 RAP 221.73 ECC 1.8454

L-| TIN| INJ LAT INJ LONG |NJ RT A$C |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2339.59 -22.39 49.56 88.fd_ 107.80 1 15 26 1739.6 -19.75 41.88

5214.35 26.31 234.28 91.49 79.14 15 6 8 4614.4 24.55 226.04

L_DSZ.80 -23.72 50.Z0 88.15 109.75 Z 30 45 1482.9 -20.94 22.51

4949.37 27.68 214.25 91.18 78.23 14 24 45 4549.4 25.78 205.96

1881.84 -27.29 15.49 80.71 111.45 5 51 39 1281.6 -24.12 5.75

4720.30 31.37 1H.10 90._D 75.67 15 35 13 4120.3 29.09 187.84

RID-COUR_ME EXI[CUTION ACCt_ACY ORBIT DETERMINATION ACCURACY

SGT 539.6 S6R 535.7 3G3 216.6 ST 251.1 SIR 217.5 SS 454.1

RRT .3895 RRF .6920 RTF .5035 CRT -.5312 CRS .8258 CST -.9111

759.0 R23 .1517 R13 .7026 LSA 539.4 MSA 158.5 SSA ZD.7

$6| 628.0 SG2 426.2 THA 44.15 EL1 291.9 ELI 158.4 ALF 142.63

LAUt¢(N DATE (XT 12 1970

N(LiOCENTRIC CONIC

RL 149.$0 LAL -.O0

RP 107.49 LAP 2.$2

RC 7O.lttll GL 9.$7

PLAMETC(ENTRIC CONIC

C$ 51.651 VML 7.197

LNCH AZNTH LNCM TIME

90.00 O 32 51

O0.O0 11 45 $9

100.00 1 52 46

100.00 15 8 25

110.OO 2 57 45

110.00 14 19 55

FL|SHT T|R( 74.00 ARRIVAL DATE DEC 25 1970

D|STAN(E 220.487

L04. 10.26 VL 29.246 GAL -14.68 AZL 87.63 HCA 101.32 SNA 145.88 ECC .25597 |NC 2.3698 Vl 29.845

LOP 119.58 VP $9.380 GAP °2.35 AZP 90.47 TAL 247.14 TAP $48.45 RCA 107.05 APO 180.70 V2 35.254

GP -25.19 ZAL 194.16 ZAP 70.74 ETS 6.11 ZAE 152.77 (TE 270.47 ZAC 74.77 ETC 257.93 CLP -68.93

DLA -S.O5 RAL 212.18 RAD 6568.9 VEL 13.153 PTN 2.40 VHP 4.737 DPA -40.26 RAP 218.98 ECC 1.8501

L-I TIN[ INJ LAT |NJ LON6 INJ RT A$C INJ AZNTH |NJ TIME PO CST T|N INJ 2 LAT INJ 2 LONG

2556.00 -22.73 50.64 88,88 107.36 1 12 7 1756.0 -20.14 42.93

5189.08 25.97 282.49 91.22 78.51 18 12 8 4589.1 24.10 224.32

2098.19 -24.05 31.22 66.42 106.31 2 27 44 1498.2 -21.32 23.49

4922.12 27.53 212.53 90.89 77.59 14 50 27 4522.1 25.32 204.30

1994.77 -27.90 14.37 87.01 111.02 3 29 20 1294.8 -24.49 6.58

4998.31 30.99 194.50 89.85 74.79 15 38 13 4096.3 28.59 166.12

DIFFERENTIAL CORRECTIONS

TO( .1940 TRA -.9781TC3 -.0793 BAU .2217

-.t295 ItRA -.3331 RC5 -.3119 FAU .0941D

FOE 1.4538 FRA-I.006S FC$-1.5773 BSP 1529

• 3730 BIIA .7555 BC3 .3211 F3P -66S

LAUNCH DATE O(T 12 1970

HI_LIOCI[NTIIIC CQNIC

OL 149.30 LAL -.00

OP 107.48 LAP 2.48

ItC lf1_.818 GL 10.14

PLAJ_TOCENTRIC CONIC

C3 $0.783 WCL 7.125

LN(_ AZNTH LNCH TIN[

90.00 0 Zll 34

DO.O0 11 5£

100.00 1 49 SO

100,00 13 14 47

110.00 2 55 32

RID-COURSE EXECUTION ACCURACY

_T 500.0 $GR 552.4 SG3 230.1

RRT .4553 RRF .6940 RTF .5955

SG_ 815.6 R25 .1548 R13 .7463

361 698.7 SG2 424.1 THA 59.83

FLIGHT TIME 76.00

DISTANCE 226.994

ORBIT DETERNINATION ACCURACY

ST 285.2 SR 200.1 SS 478.9

CRT -.5238 CRS .8073 C$T -.9209

LSA 570.0 MSA 159.3 SSA 20.7

ELI 311.4 EL2 156.1ALF 152.32

110.00 14 25 35 4879.49 SO.59

DIFFERI[NTIAL C.alR(CTION8

TO( .331N| TRA -.7_ TC5 -.1314 BAU .2434

RDE -.2031 mEA -.33_ tiC3 -.3337 FAU .09759

FOE 1.526,4 FRA-I.0_ FC3-1.1Hi45 RIP 1791

BID( .3933 lIRA .9019 BC$ .5589 FSP -705

ARRIVAL DATE DEC 27 1970

L(X. 18.29 VL 29.227 6AL -14.52 AZL 67.49 HCA 1(34.56 SNA 143.69 ECC .25362 IN(: 2.5418 Vl 29.845

LOP 1_.95 VP 39.517 GAP -1.72 AZP 90.64 TAL 246.90 TAP 351.46 RCA 107.24 APO 180.13 VZ 35.256

6P -LDG.ED ZAL 183.58 ZAP 75.62 ETS 3.95 ZA( 151.59 ETE 262.98 ZAC 73.49 ETC 257.55 CLP -73.94

DLA -2.59 RAL 212.61 RAD 6568.9 Vl[L 13.120 PTH 2.40 VlHP 4.627 DPA -40.44 RAP 216.22

L-I TIN| INJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIN( PO CST TIN lNJ 2 LAT

2372.44 -23.06 51.74 89.22 I06.90 1 9 8 1772.4 -20.53

51Ekll.O0 25.62 230.74 91,04 77.50 13 18 24 4564.0 23.64

2113.62 -t4.58 52.25 88.77 107.86 2 25 4 1513.6 -21.70

48'1H1.05 29.18 210.84 90.70 76.57 14 36 26 4298.1 24.85

11)07.95 -27.92 15.27 87.40 110.57 3 27 20 1308.0 -24.86

192.93 89.61 73.94 15 43 51 28.09

ECC 1.8354

|NJ 2 LONG

43.98

222.63

24.40

202.67

7.43

4076.5 184.62

ORBIT DETERNINAT|ON ACCURACY

ST 324.8 SR 182.5 SS 501.4

CRT -.5115 CR3 .7849 CST -.9298

LSA 603.6 MSA 159.2 SSA 20.6

EL1 341.4 EL2 149.2 ALF 159.98

NID-COURS( EXECUTION ACCURACY

SGT $74.2 SC_ 589.5 SG5 241.4

RRT .5251 RRF .7210 RTF .6700

3G_ 682.5 R23 .1570 RI5 .7826

SG1 775.4 $G2 421.4 THA 36.05
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 197Ob

LAUNCH DATE OCT 1Z 1970 FLIGHT TIME 78.00 ARRIVAL CATE CEC 29 1970

HELIOCENTRIC CONIC DISTANCE 233.J77

RL 149.30 LAL -.00 LOb 18.26 VL 29.198 GAL -14.37 AZL 87.28 HCA 107.80 SMA 145.43 ECC .25136 INC 2.7190 vl 29.845

RP 107.48 LAP Z.St LOP 128.08 VP 39.2g7 GAP -1.13 AZP 90.83 TAL 246.55 TAP 354.38 RCA 107.38 APO 179.48 v2 35.258

RC 74.992 GL 10.98 GP -27.15 ZAL 162.8g ZAP 80.45 ETS 1.69 ZAE 150.08 ETE 256.00 ZAC 72.25 ETC Zt57.18 CLP -79.23

PLANETOCENTRIC CONIC

C3 49.909 VHL 7.065 DLA -1.71RAL 213.11RAD 8568.8 V(L 13.087 PTH 2.39 VHP 4.549 DPA -40.55 RAP 213.51ECC 1.8214

LNCH AZNTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 O 28 57 2389.12 -23.39 52.85 89.86 106.44 1 6 28 1789.1 -Z0.91 45.05

90.00 11 58 22 5138.88 25.24 229.00 90.96 78.71 13 25 1 4538.9 23.16 220.94

100.00 1 47 10 2129.29 -24.70 33.31 89.22 107.40 2 22 39 1529.3 -22.08 25.48

100.00 lS_1 30 4873.94 26.57 209.15 90.59 75.77 14 42 44 4273.9 24.35 201.05

110.00 Z 53 35 1921.36 -28.24 16.18 87.88 110.12 3 25 37 1323.4 -25.24 8.2g

110.00 14 31 34 4854.84 30.17 191.36 89.45 73.11 15 49 8 4054.8 27.58 183.14

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8904 TRA -.7847 TC3 -.1916 OAU .2684 SGT 760,8 8GR 584.2 SGS 250.3 ST 369.8 SR 165.0 ss 521.3

flOE -.1770 RflA -.8290 RC3 -.3537 FAD .10003 RRT .5834 RRF .7442 RTF .7276 CRT -.4931CRS .7577 CST -.9376

FOE 1.8037 FRA-t.O220 FC3-1.TS52 BSP 2085 8GB 959.2 R23 .1600 R13 .8117 LSA 640.5 MSA 158.3 SSA 20.5

BDE .4268 BRA .8505 BC3 .4023 FSP -739 $81 863.3 SG2 418.1THA 32.69 EL1 380.1EL2 139.6 ALF 165.61

LAUNCH DATE OCT 12 19T0 FLIGHT TIN( 80.00 ARRIVAL DATE OEC 31 1970

H(LI(_ENTRIC CONIC O|STANCE 239.919

RL 149.80 LAL -.00 LOt. 18.26 VL 29.188 GAL -14.22 AZL 87.10 HCA 111.05 SldA

RP 107.48 LAP Z.TI LOP 129.83 VP 39.272 GAP -.57 AZP 91.04 TAL 246.10 TAp

RC 77.188 GL 11.79 GP -28.05 ZAL 182.11 ZAp 85.12 ET8 359.88 ZAiE 148.30 ETE

PLANETOC[NTRIC CONIC

CS 48.087 VHL T.OOQ OLA -1.02 RAt. 218.89 RAD 8566.8 VEL lS.056 PTH 2.38 VHP

LNCH AZqlATH LI_H TIM( L-| TIME |NJ LAT |HI LONG INJ RT ASC INJ AZNTH

90.00 O 23 50 2409.26 -23.71 54.00 90.18 105.95

90.00 12 9 46 5113.45 24.83 227.25 90.95 75.92

100.00 1 44 42 2148.40 -25.02 84.39 89.76 106.91

100.00 lS 28 85 4849.84 26.15 207.46 90.57 74.97

110.00 2 51 52 1935.18 -28.58 17.13 88.45 109.64

110.00 14 57 55 4632.53 29.72 189.80 89.39 72.28

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACy

TOE .4475 TRA -.8413 TC3 -.2559 BAU .2960 $GT 85?.9 8GR 595.7 SGS 256.3

ROE -.1517 RflA -.3201 RC3 -.8715 FAU .10132 RRT .6290 RRF .7659 RTF .7710

FOE 1.8644 FRA-1.0054 FC3-1.7870 8SP 2403 SGB 1044.5 R23 .!641 RI3 .8844

BDE .4725 8RA .9002 0C3 .&511 F81P -785 8GI 858.7 SG2 414.4 THA 29.67

143.11ECC .24917 INC 2.9028 vl 29.645

357.14 RCA 107.45 APO 178.77 V2 35.259

249.68 ZAC 71.06 ETC 258.83 CLP -84.47

4.501DpA -40.82 RAP 210.91ECC 1.8078

IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1 3 56 1806.3 -21.30 46.16

13 31 59 4513.4 22.85 219.25

2 20 27 1545.4 -22.47 26.53

14 49 24 4249.5 23.83 199.43

3 24 7 1335,2 -25.81 9.19

15 55 7 4052.5 27.01 181.66

ORBIT DETERMINATION ACCURACY

ST 420.3 SR 147.7 SS 558.6

CRT -.4675 CRS .7249 CST -.9443

LSA 681.1 MSA 156.5 9SA 20,4

ELI 428.5 EL2 129.6 ALF 189.73

LAUNCN OAT( OCT 12 1970 FLIGHT T|M( 82.00

HELIOCENTRIC CONIC

RL 149.30 LAL -.00

RP 197.48 LAp 2.82

RC 79.3R8 GL 12.69

PLANETCd_ENTRIC CONIC

C3 48.295 VHL 8.949

LNCH AZMTH LNCH TIME

90.00 0 21 11

90.00 12 14 36

100.00 1 42 25

100.00 lS 36 S

110.00 2 50 18

110.00 14 44 40

DISTANCE 246.319

LOL 18.26 VL 29.122 GAL -14,06 AZL 88.91 HCA 114.29 SMA

LOP 132.58 VP 39.241 GAp -,03 AZP 91.27 TAL 245.54 TAp

GP -28.91 ZAL 161.25 ZAp 89.65 ETS 557.02 ZAE 146.52 ET(

ARRIVAL DATE JAN 2 1971

142.74 ECC .24705 INC 3.0947 Vl 29.845

359.65 RCA 107.48 Apo 178.00 V2 35.259

244.07 ZAC 89.93 ETC 256.50 CLP -09.56

OLA *.81 RAL 214.34 RAD 6568.8 VEL 13.025 PTH 2.38 VHP

L-| TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH 1NJ TIME

2424.18 -24.04 55.21 90.80 105.45 1 | 55

5087.44 24.58 225.4? 91.04 75.14 15 59 24

2162.21 -25.35 55.54 90.89 106.39 2 18 25

4824.80 25.70 205.74 90.84 74.18 14 56 50

1948.45 -28.88 18.15 89.12 109.15 5 22 47

48011.94 29.24 188.21 89.40 71.45 16 1 50

DIFFERENTIAL C.C_RECTIONs

TOE .5101 TRA -.8889 TC3 -.3234 BAU .3255

ROE -.1278 RflA -.8099 RC3 -.8887 FAU .10150

FOE 1.7074 FflA -.8740 FC5-1.8185 BSP 2745

BO[ .5257 BRA .9505 8CS .5041 FSP -785

MID-COURSE EXECUTION ACCURACY

SGT 963.4 SGR 803.9 885 259.5

RRT .8637 RRF .7808 RTF .8051

SG8 1137.1 RZ3 .1898 R13 .8518

981 1060.4 SG2 410.4 THA 26.94

FLIGHT TIN( 84.00

DISTANCE 252.678

LAUNCH DATE OCT 12 1970

HELIOCENTRIC CC_|C

RL 141.SO'LAL -.00

MP 107.48 LAP 2.92

tiC 81.921 GL 13.42

PLAN(T_ENTRIC C-,_NIC

CS 4T.SSS VNL 8.994

LNCH AZNTH LNCH TIN(

90.00 0 18 86

9O.00 1£ eZ 56

100.00 1 40 8

100.00 18 44 6

110.00 2 48 50

110.00 14 51 54

DIFFERENTIAL C_I|R£CTION8

TOE .5789 TRA -.9558 TC3 -.8924 OAU .3543

ROE -.0997 RRA -.2800 RC3 *.5980 FAU .099S$

FOE 1.7545 FRA -.90111 FC3-1.8149 BSP 5054

BO( .5875 8RA .9967 8C3 .5575 FSP -748

4.481 DPA -40.87 RAp 208.47 ECC 1.7948

PO CST TIM INJ 2 LAT |NJ 2 LONG

1824.1 -21.G9 47.32

4497.4 22.11 217.54

1562.2 -22.86 27.62

4224.6 23.28 197.78

1349.6 -28.00 10.13

4009.9 26.43 180.16

ORBIT DETERMINATION ACCURACY

ST 475,9 SR 150.8 SS 553.7

CRT -.4528 CRS .$848 CST -.9500

LSA 725.5 MSA 154.0 SSA 20.2

EL1 479.4 EL2 I17,0 ALF 172.79

ARRIVAL DATE JAN 4 1971

LOt. 18.26 VL 29.075 GAL -13.90 AZL 88.70 HCA 117.55 SMA

LOP 135.85 vP 31.208 GAP .48 AZP 91.55 TAL 244.90 TAP

GP *29.78 ZAL 160.30 ZAP 95.95 ETS 354.61 ZAE 144.20 [TE

OLA .45 flAL 215.07 MAD 6588.8 VEL 1_.996 PTH 2.57 VNP 4.486 DpA -40.74 RAP 206.24 ECC 1.7823

L-! TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2443.04 -24.38 56.4R 91.52 104.87 0 59 19 1848.0 -22.10 48.56

5080.58 25.90 223.85 91.20 74.35 15 4? 18 4460.6 21.52 215.78

2180.02 -25.89 56.75 91.12 105.84 Z 18 28 1580.0 -25.27 28.79

4798.03 25.21 203.99 90.78 75.38 15 4 5 4198.8 22.69 196.09

1R94.97 -29.22 19.19 89.89 108.58 5 21 35 1386.0 -26.41 11.1A

4588.94 28.73 188.6_ 89.50 70.62 16 8 20 3986.6 25.81 178.65

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1074.7 SGR 602.6 SG3 258.6 ST 557.1 SR 111.2 SS 572.6

RRT .$R02 RRF .7914 RTF .8254 CRT -.5749 CR$ .6285 CST -.9555

SG8 1282.1 R25 .1760 RI5 .8627 LSA 778.1MSA 151.4 SSA 19.7

$GI 1164.5 882 402.4 THA 24.23 EL1 558.8 EL2 102.8 ALF 175.59

142.32 ECC .24495 INC 3.2967 vl 29,845

2.45 RCA 107.46 APO 177.18 V2 35;258

239.17 ZAC 68.86 ETC 256.20 CLP -94.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970_

LAUNCH DATE O(T 12 1970 FLIGHT ?|ME 86.00 ARRIVAL DATE JAN 6 1971

H_LIOCENTRIC CONIC DISTANCE 259.OOZ

RL 149.30 LAL -.DO LOt. 18.28 VL 2g.DZ4 GAL -13.74 AZL 88.49 HCA 120.78 SNA 141.87 ECC .24291

RP 107.48 LAP S.OE LOP 139.08 VP 39.186 GAP .97 AZP 11.80 TAL 244.17 TAP 4.95 RCA 107.41

RC 93.881GL 14.S2 GP -30.53 ZAL 159.25 ZAP 97.99 ITS 352.15 ZA( 141.99 ETE 234.94 ZAC 67.82

PLA_TOCENTR|C CONIC

CS 48.811 Vt¢L 8.842 DL4 1.21RAL 215.88 RAD 6588.7 VEL 12.988 PTH Z.S6 VHP 4.514 DPA -40.85 RAP ZDA.ZZ ECC 1.7704

LNCH AZNTH LNCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

I)0.00 O 18 D 2463.38 -24.72 57.88 92.34 104.26 O 57 3 1863.4 -ZZ.SZ 49.90

90.00 lZ 31 55 5032.59 23.38 Z21.77 91.44 ?3.55 13 55 47 4432.6 ZO.RO Z13.97

100.00 1 S? 54 2199.18 -28.04 38.07 91.95 105.Z3 Z 14 33 1599.Z -Z3.69 30.05

1130.00 13 $2 42 4772.01 24.87 2D2.17 91.01 72.57 15 12 14 4172.0 ZZ.D5 194.35

110.00 2 47 _ 1881.54 -29.57 20.$5 90.78 107.98 S 20 27 1381.5 -28.83 12.24

110.00 14 $9 59 4582.41 28.17 184.93 89.68 89.78 18 15 41 3982.4 ZS.15 177.05

INC 3.5110 Vl Zg.B43

APO 176.33 V2 53.236

ETC Z55.93 CLP -99.Z9

DIFFERENTIAL CORRECTIONS NID-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8518 TRA-1.D121 TC3 -.4830 BAU .3881 $_T 115)0.8 $GR 607.1 885 257.S ST 602.5 SR 97.0 S$ 580.1

leD[ -.O?RO RRA -.2T45 RC3 -.4078 FAU .09828 RRT .708§ IItRF .8058 RTF .8434 CRT -.3128 CRS .5618 CST -.9583

irlD[ 1.7S41 FRA -.8834 FC3-1.8178 B_MP 3430 5TAB 1338.8 R23 .1858 RI3 .8740 LSA 828.7 H$A 147.6 S$A 19.6

• 8S83 BItA 1.0411 BC5 .8170 FSP -77Z $81 1275.4 SG2 400.0 THA ZZ.15 EL1 60].Z ELZ 9Z.O ALF 177.05

LAUNCH DATE OCT 12 1970

N[L|OCENTRIC CONIC

RL 149.30 LAL -.00 LOt. 18.28 VL

RP 107.49 LAP 3.10 LOP 142.33 VP

FLIGHT TINE 88.00 ARRIVAL DATE JAN 8 1971

DISTANCE 265.288

28.968 GAL -13.57 AZL 88.28 HCA 124.02 SMA 141.$8 ECC .24092

_H).123 GAP 1.43 AZP 92.09 TAL 243.37 TAP ?.38 RCA 1D?.SZ

RC 18.111 GL 15._ GP -31.53 ZAL 158.12 ZAP 101.77 ET$ 349.64 ZAE 139.76 ETE 231.33 ZAC 66.81

PLAN[TO(IrNTR 1C CONIC

C3 48.153 V14L 8.71)P DLA 2.04 RAL 218.73 RAD 8368.7 VEL 1_'.942 PTH _).38 VHP 4.583 DPA -41.08

LNCH AZMTH INCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN

I)O.O0 O 13 18 _183.51 -P5.09 59.40 93.27 103.38 0 54 43 1885.5

90.D0 12 41 34 5003.12 22.79 219.80 91.77 72.73 14 4 57 4405.1

I(X).O0 1 35 33 L_ID.06 -28.40 39.51 92.91 104.53 2 12 35 1820.1

100.G0 14 I 57 4743.70 24.08 Z00.28 91.32 71.74 15 :)1 1 4143.8

110.00 2 48 D 1999.85 -_.95 El.EL3 91.78 107.31 3 19 ZO 1399.7

110.00 13 R 1 4338.98 27.36 183.21 89.94 68.92 18 23 38 393?.0
D I FF[NENT 1AL

TD[ .711M

Im[ - .0378

IrD( 1 • 7401

.7519

INC 3.7403 VI 29.645

APO 175.44 V? 55.254

ETC 255.69 CLP-1DS.6Z

COIER[CTIONI

TtA-1.OCN_ TC5 -.3540 BAU .4176

NEA -.2341 RC3 -.4185 FAU .09383

IrRA -.R044 FC3-1.7883 BSP 3823

BRA I.DINMI BC$ .8771FSP -777

RAP ZOZ.AZ ECC 1.7392

INJ Z LAT INJ Z LONG

-ZZ.9? 31.37

20.21 212.08

-24.14 31.44

21.36 192.54

-27.29 13.45

24.44 175.42

ORBIT DETERMINATION ACCURACY

ST 672.5 SR 82.6 SS 587.6

CRT -.2205 CRS .4678 CST -.9620

L$A 885.1HSA 143.3 SSA 19.3

EL1 6?2.8 EL? 80.6 ALF 178.45

NID-C(XMSE EXECUTION ACCURACY

SGT 1309.9 SIR 607.0 $G3 233.4

RRT .7216RRF .8176 RTF .8566

SGB 1443.7 RE3 .1970 R13 .8820

8G1 1388.2 $62 3945.5 THA 20.21

LAUN(N DATE (XT 12 1970

N[LIQCENTRIC CONIC

RL 148.30 LAL -.O0

RP 107.50 LAP 3.17

K 18.372 GL 18.85

PLAN[TOCENTR|C CONIC

C$ 45.510 Vt4L 8.746

LNCH AZNTH LNCH TINE

kD.O0 0 10 24

SO.DO 12 32 2

100.00 1 35 7

100.00 14 12 D

110.00 8 44 50

110.00 13 17 8

FLIGHT TIME 90.00 ARRIVAL DATE JAN 10 1971

DISTANCE 271.539

LOt. 18.25 VL 28_J08 GAL -13.40 A2L 85.01 HCA 127.25 SNA 140.86 ECC .Z3896

LOP 145.58 VP 39.075 GAP 1.88 AZP 92.42 TAL 242.4R TAP 9.75 RCA 107.20

GP -$2.20 ZAL 156.87 ZAP 105.ZS ETS 347.06 2AE 137.51 ETE Z28.27 ZAC 65.80

INC 3.9877 Vl 89.845

APO 174.52 vZ 35.Z51

ETC 855.47 CLP-1DS.lZ

DLA 2.94 RAL 217.68 RAD 6588.7 VEL 12.918 PTH Z.S5 VHP 4.833 DPA -41.39 RAP 200.83 ECC 1.7490

L-I TIN[ IHJ LAT INJ LONG 1NJ RT A$C INJ AZHTH INJ TINE PC) CST TIN INJ Z LAT INJ Z LONG

2509.88 -25.47 El.00 94.34 102.82 0 52 14 1910.0 -Z3.45 53.00

4971.81 22.15 217.74 92.20 71.89 14 14 54 4371.8 19.46 ZID.D9

2243.20 -26.79 41.12 93.99 103.79 2 10 30 1843.2 -24.63 32.99

4713.84 23.43 198.30 91.73 ?0.89 15 30 34 4113.8 20.61, 190.64

2019.78 -30.35 23,06 92.89 106.55 3 18 10 1419.8 -Z7.78 14.81

4310.04 28.88 181.40 90.$0 68.05 16 32 16 3910.0 23.66 173.72
DIFFERENTIAL CCRRECTION$

• 8132 TRA-I.1190 TC3 -.G043 8AU .4485

ROE -.0313 RRA -.2316 RC5 -.4221FAU .09255

troE 1.7541FRA -.7381 FC3-1.7806 BSP 4214

ROE .8140 lIRA 1.1428 BC3 .7371 FSP -789

LAUNCH DATE (XT 12 1970

HELIOCENTRIC CONIC

..... • .....NL 14U _u LAL --.UU

RP 107.31 LAP 5.24

K SO.641 k ll.ll

PLAN[TOCENTRIC CONIC

C5 44.937 VHL 8.705

LNCH AZMTH LNCH TIN[

SO.O0 O 7 12

SO.D0 13 $ 28

1DO.DO 1 30 pe

100.00 14 Zl_ 38

110.00 2 42 50

110.00 15 27 1

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S4;T 1450.8 _ 603.5 $83 247.5 ST 747.7 SiR 68.8 SS 595.0

RRT .7303 RRF .8278 RTF .8881 CRT -.0779 CRS .3237 CST -.9650

$88 1532.9 R23 .Z097 R13 .8877 LSA 947.7 HSA 139.3 SSA 18.9

881 1502.5 3GZ 392.6 THA 18.42 EL1 747.7 EL2 68.6 ALF 179.59

FLIGHT TIME 92.00 ARRIVAL DATE JAN 12 1971

DISTANCE 277.757

LOt, 18.28 VL 28.848 GAL -15.28 AZL 85.74 14CA 130.50 SHA 140.32 ECC .23705 INC 4.2573 Vl Z9.843

LOP 148.R3 VP 39.028 GAP 2.30 AZP 92.77 TAL 241.55 TAP 12.04 RCA 107.D8 APO 173.58 V? 35.Z4T

GP -33.12 ZAL 153.32 ZAP 108.44 [TS 344.40 ZA[ 135.28 ETE 225.69 ZAC 64.?6 ETC 255.26 CLP-112.19

DLA 3.92 RAL 218.72 RAD 6318.7 VEL 12.897 PTH 2.35 VHP 4o722 DPA -41.86 RAP 199.43 ECC 1.7399

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ Z LAT INJ 8 LONG

2537.42 -23.87 65.00 95.56 101.94 O 49 29 1937.4 -Z3.96 54.85

4R38.24 21.42 215.34 92.73 71.02 14 25 46 4338.2 18.63 207.98

L_IS.13 -27.19 42.94 93.23 102.91 Z 8 lZ 1689.1 -Z5.14 34.74

4181.78 Z2.70 118.19 92.24 70.01 15 41 O 4081.8 19.77 188.62

L_042.38 -30.77 24.69 94.19 105.67 3 16 52 1442.4 -88.32 16.35

4481.28 28.14 179.50 S10.78 67.14 18 41 42 3881.3 22.81 171.92

ORBIT DETERMINATION ACCUNRACY

ST 828.8 SR 56.9 S$ 608.4

CRT .1465 CRS .0919 CST -.9676

LSA 1016.9 HSA 135.Z SSA 18.5

EL1 8Z8.7 EL2 56.3 ALF .38

DIFFERENTIAL CGRI_CTION8

?DE -3055 TRA-I.IITI TC3 -.8727 BAU .4784

-.0143 llA -.LPD38 RC3 -.4234 FAU .08860

FDE 1.7145 FRA -.1t16 FCS-I.?OG3 BL 0 4598

ROE .9035 BRA 1.1838 BC3 .7980 FSP -751

NID-C(XJRSE EXECUTION ACCURACY

SGT 1532.5 SGR 597.2 $63 239.8

RRT .7351 RRF .8370 RTF .8731

$G8 1663.4 R23 .2240 R13 .8916

861 1617.4 SGZ 388.7 THA 16.79
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH OAT( OCT 18 19T0 FLIGHT TIME 94.00 ARRIVAL DATE JAN 14 1971

M[LIQCENTRIC CONIC

RL 14t.30 LAL -.OO

RP lOT.IS LAP 3.29

RC Rt.117 GL 1i. SO

PLANETOCENTRIC CONIC

C3 44.4RQ VHL 6.670

LNCH AZNTH LNCH TIM_

SO.D0 0 3 34

90.00 13 19 $

100.00 1 E7 15

100.00 14 35 3

110.00 E 40 54

110.00 15 37 5d

DISTANCE 283.943

LOt. 18.26 VL 28.780 GAL -13.04 AZL 85.45 HCA 133.74 SMA 139.76 ECC .23518 INC 4.5543 Vl 29.845

LOP 152.08 VP 38.974 GAP Z170 AZP 93.15 TAL 240.54 TAP 14.28 RCA 106.89 APO 172.63 VZ 35.Z43

GP -$4.14 ZAL 154.03 ZAP 111.29 ET6 341.83 ZAE 133.08 ETE 223.53 ZAC 63.68 ETC 255.06 CLP-118.OZ

DLA 4.99 RAL 219.84 RAD 8566.7 VEL 12.879 PTH Z.35 VMP 4.831DPA -4Z.51 RAP 198.19 ECC 1.7323

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST TIM [NJ Z LAT INJ Z LONG

2568.55 *26.29 65.18 96.96 100.9Z 0 48 ZZ 1968.6 -Z4.§Z 56.96

4001.92 Z0.60 213.20 93.39 70.13 14 37 45 4301.9 17.70 205.7Z

2298.140 -27.63 45.03 96.66 101.90 Z 5 34 1698.6 -25.71 36.75

4847.11 21.87 193.95 92:88 69.10 15 52 30 4047.1 18.84 186.47

2069.15 -$1.Z$ 26.55 95.68 104.65 3 15 ZZ 1468-1 -Z8.91 18.1Z

4450.32 Z$.30 177.48 91.34 66.Z1 16 52 4 3850.3 Zl.87 170.01

DIFFERENTIAL CORRECTIOIS

TO( 1.OOOt) TRA-l.t188 TE3 -.7366 BAU .5073

ROE .OO11RItA -.1774 RC3 -.4265 FAU .08418

IrD( 1.lllN_ FRA -.5641 FC$-1.6379 BSP 4983

BID( 1.0010 liRA 1.Z257 BE3 .8529 FSP -728

LAUSK;H DATE. OCT lZ 1970

RID-COURSE EXECUTION ACCURACY CIEBIT DETERMINATION ACCURACY

SGT 1674.4 SGR 589.2 SG3 230.8 ST 915.7 SR 49.5 SS 609.6

RRT .7365 RIRF .8454 RTF .8781 CRT .4616 CRS -.2518 CST -.9698

SGRB 1775.0 R23 .2398 R13 .8944 LSA 1093.1MSA 131.3 SSA 17.6

SGI 1732.7 SG2 385.2 THA 15.30 ELI 915.9 ELI 43.9 ALF 1.43

FLIGHT TIME 96.00 ARRIVAL DATE JAN 16 1971

HI[LIOCENTRIC CONIC DISTANCE 290.099

RL 149.30 LAL -.00 LOL 18.Z6 VL 26.712 GAL -12.65 AZL 85.11 HCA 138.97 SNA 139.19 ECC .23335 IN( 4.8851 Vl 29.845

RP 107.34 LAP 3.33 LOP 155.33 vP 38.919 GAP 3.09 AZP 93.58 TAL 239.48 TAP 16.46 RCA 106.71APO 171.67 vz. 35.Z38

RC R8.197 GL 21.02 GP -35.29 ZAL 152.39 ZAP 113.81ETS 336.74 ZAE 130.85 ETE 221.74 ZAC 62.47 ETC 254.86 CLP-119.64

PLAN[TOCENTRIC CONIC

C3 44,155 Vt'iL 6.645 DLA 6.19 RAL 221.06 RAD 8568.7 VI[L 12.863 PTH 2.34 VHP 4.960 DPA -43.36 RAP 197.04 ECC 1.7267

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

90,00 23 S8 24 2604.35 -26.73 67.71 98.58 99.73 24 38 48 2004.3 -25.11 59.42

90.00 13 _0 2 48_2.26 19.66 210.67 94.20 89.20 14 31 4 4262.3 16.65 203.28

100.00 I 23 37 2332.50 -26.08 47.43 98.31 100.70 2 2 29 1732.5 -26.31 39.09

100.00 14 48 26 410R.33 Z0.94 191.54 93.67 68.16 16 3 16 4009.3 17.79 I64.16

110.00 2 3R 33 20t17.87 -31.72 28.73 97.41 103.43 3 13 33 1497.9 -29.55 20.20

110.00 13 41 37 4416.73 24.36 173.32 92.07 63.25 17 3 34 3816.7 20.82 187.97

DIFF[RENT|AL CORIIECTI_ RID-COURSE EXECUTION ACCURACY CIEB|T DETERMINATION ACCURACY

TD( 1.1071 TRA-1.2537 TC3 -.0009 BAU .3353 SGT 1796.4 SGR 3110.1 303 220.7 ST 1009.7 SIR 49.6 SS 616.7

RD[ .0310 RRA -.1463 RC3 -.4234 FAU .07941 RRT .7343 RRF .8330 RTF .8820 CRT .7700 CR6 -.6223 CST -.9719

FI_ 1.680a FRA -.3039 FC3-1.3370 BSP 3377 $GB 1887.8 R23 .2567 R13 .8963 LSA 1177.2 NSA 127.9 SSA 16.7

ROE 1.1081BRA 1.2622 BC3 .904R FSP -703 SGI 1848.6 $02 382.3 THA 13.93 ELI 1010.5 EL2 31.6 ALF 2.17

LAUNCH OATE OCT 12 1970 FLIGHT TIRE 98.00 ARRIVAL DATE JAN 18 1971

HE_|OCENTRIC CONIC DISTANCE 298.Z27

RL 149.30 LAL -.00 LOL 18.26 VL 28.641 GAL -IZ.83 AZL 84.74 HCA 140.21 SMA 138.60 ECC .Z3157 INC 5.2585 Vl 29.843

RP 107.56 LAP 3.3E LOP 158.58 VP 39.882 GAP 3.48 AZP 94.05 TAL 238.37 TAP 18.58 RCA 106.51 APO 170.70 vz 35.232

RC 97.481 GL 22.72 GP -36.82 ZAL 150.58 ZkP 115.98 ET6 335.68 ZAE 128.82 ETE 220.28 ZAC 61.14 [TC 234.84 CLP-123.03

PLAN[TOCENTRIC CONIC

C3 43.975 VHL 6.631DLA 7.54 RAL 222.39 RAD 6568.7 VEL 12.858 PTH 2.34 VHP 5.111DPA -44.44 RAP 193.95 ECC 1.7237

LI_H AZMTM LI_H TIME L-I T|M( INJ LAT INJ LONG INJ RT ASC INJ AZHTH [NJ TIM(

90.00 23 50 21 28.46.04 -27.17 70.68 100.46 98.30 24 34 27

90.00 13 43 43 4818.51 16.58 207.91 93.19 88.24 15 6 1

100.00 1 19 15 2372.00 -28.54 30.29 100.22 99.27 1 58 47

100.00 15 3 26 4567.78 19.86 168.92 94.63 67.19 18 19 34

110.00 2 3946 2132.56 -32.25 31.30 99.41 102.01 3 11 18

110.00 16 3 25 4379.99 23.30 173.00 92.97 64.23 17 16 25

DIFFERENTIAL CORRECTIONS NIO-COUR6E EXECUTZON ACCURACY

TOE 1.2279 TRA-1.2879 TC3 -.8563 BAU .5610 6GT 1917.2 6GRR 368.4 $03 209.4

ROE .0558 RRA -.1114 RE3 -.4207 FAU .07411 RRT .7286 RRF .6392 RTF .8845

FOE 1.6342 FRA -.4230 FC3-1.4590 BSP 5723 SGRB 1999.7 R23 .2748 R13 .8973

BOE 1.2292 BRA 1.2927 BE3 .9542 FSP -663 SG1 1963.2 302 380.2 THA 12.67

LAUNCH DATE OCT 12 1970 FLIGHT TIME 100.00

DISTANCE 302.326HELIOCENTRIC CONIC

PO C3T TIN INJ Z LAT INJ 2 LONG

2046.0 -25.74 62.31

4218.5 15.46 200.62

177Z.0 -26.97 41.84

3967.8 16.60 181.64

1332.6 -30.26 22.83

3780.0 19.64 165.77

ORBIT DETERMINATION ACCURACY

ST 1113.6 SR 58.8 SS 626.0

CRT .9403 CRS -.8676 CST -.9738

LSA 1272.6 MSA 125.6 SSA 13.6

EL1 1115.0 EL2 20.0 ALF 2.84

ARRIVAL DATE JAN 20 1971

RL 149.30 LAL -.00

RP 107.58 LAP 3.38

RC 911.767 GL 24.62

PLAN[TOCENTRIC CONIC

C3 44.01S _R.IL 6.834

LN(H AZHTH LNCH TIME

90.00 23 44 13

90.00 14 3 L_)

100.00 1 13 55

loo.O0 13 20 23

110.00 2 32 14

110.00 16 18 35

DIFFERENTIAL CORRECTIONS

T0[ 1.3808 TRA-1.3168 TC3 -.9069 BAU .5869

RD[ .0791 RRA -.0751 RC3 -.4148 FAU .06892

FOE 1.5982 FRA -.3495 FC3-1.3358 BSP 6143

ROE 1.3631 BRA 1.3210 BC3 .9973 FSP -637

LOL 18.26 VL 28.369 GAL -12.44 AZL 84.31 NCA

LOP 181.83 VP 38.803 GAP 3.82 AZP 94.57 TAL

GP -38.17 ZAL 148.37 ZAP 117.73 ETS 332.43 ZAE

143.44 SMA 138.01 ECC .22983 INC 3.6860 V1 29.843

237.21 TAP Z0.83 RCA 106.29 APO 169.72 V2 35.226

126.36 ETE 219.09 ZAC 59.63 ETC 234.39 CLP-126.28

DLA 9.06 RAL 223.85 RAD 6368.7 VI[L 12.860 PTH 2.34 VHP 3.291 DPA -45.77 RAP 194.82 ECC 1.7244

L-I TIME INJ LAT INJ LONG ZNJ RT ARC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT |NJ 2 LONG

2693.23 -27.60 74.22 102.66 96.58 24 29 8 2095.2 -26.40 65.76

47@9.78 17.32 204.89 96.42 67.24 15 22 39 4169.8 14,09 197.70

2416.61 -29.01 33.68 102.47 97.35 1 54 14 1818.6 -27.66 45.13

4321.63 18.62 186.05 95.83 66.18 16 33 46 3921.6 15.24 178.89

2173.33 -32.78 34.38 101.78 100.27 3 8 28 1373.5 -31.02 23.60

4339.48 22.07 170.49 94.09 63.21 17 30 54 3739.5 18.30 163.39

NID-COUNSE EXECUTION ACCURACY (_RBIT DETERMINATION ACCURACY

SGT 2039.3 SGA 538.5 $03 197.7 ST 1225.6 SR 73.0 SS 63Z.8

RRT .7183 RRF .8643 RTF .8871 CRT .9803 CRS -.9596 CST -.9739

SGe 2114.6 R23 .2930 R13 .8987 LSA 1375.7 MSA 125.5 $SA 14.4

SGI 2080.0 SG2 380.9 THA 11.52 ELI 1227.7 EL2 14.4 ALF 3.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCM DATE OCT 12 1970 FLIGHT T|ME 102.DD ARRIVAL DATE

HELIO(IrNTRIC CONIC DI1)TANCE 308.399

RL 141)).1)0 LAL -.00 LOt. 18.26 VL 2S.41E GAL -12.23 AZL 85.82 HCA 14S.S7 SNA 137.41 ECC .22815 INC 6.1839

RP lO?.l n LAP S.S9 LOP liS.07 VP 38.742 GAP 4.14 AZP 95.17 TAL 25S.01 TAP ZZ.67 RCA I06.06 APO 188.76

tiC 102.055 EL 26.77 GP -39.91) ZAL 146.SZ ZAP 119.07 iTS 325.94 ZAE 124.01 ETE 218.13 ZAC 57.1)7 ETC 294.09

PLANETOCENTN lC CONIC

CS 44.31)0 VHL 4.IH&O DLA 10.80 RAL 2.25.48 RAD 6518.7 VEL lZ.873 PTH Z.S4 VHP 5.504 DPA -47.38 RAP 193.56

LNCM AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A1)C

90.00 25 $I 57 2794.10 -2.7.99 78.48 105.27

RO.OO 14 tS 58 4714.83 15.84 2'01.55 S7.1i

100.00 1 7 17 2474.55 -29.44 97.76 105.12.

100.00 15 1)9 53 4489.81 17.17 182.89 97.54

110.00 2. £7 48 2t.2.2..52. -35.$2 58.10 104.58

110.00 18 SS 54 41_F4.41 Z0.87 167.75 99.50

JAN 22 1971

Vl 29.845

V2 35.Z18

CLP-129.37

ECC 1.7300

INJ AZMTH INJ TIME PO C1)T TIN INJ 2 LAT INJ Z LONG

94.46 24 22. 31 2154.1 -27.D9 69.93

66.22 15 42. 31 4114.1) 12.49 194.45

95.44 1 48 52 1874.4 -28.37 49.12

85.15 16 54 25 5869.8 13.67 175.84

98.13 3 4 49 1622.5 -31.84 29.10

82.15 17 47 28 3894.4 16.71) 160.79

DIFFERENTIAL CORRECTIONS MID-COUR_M[ EXECUTION ACCURACY

TDE 1.$198 TRA-1.34t4 TC3 -.0482 OAU .9101 SiT 2190.7 SiR 545.9 $I;3 184.8

RD( .101)9 RRA -.03_1 RC3 -.4037 FAU .08324 RRT .70_ RRI r .8682 RTF .8891

FDE 1.5888 PRA -.2.728 FC3-1.2.345 BSP 9514 _ 2228.8 RZ3 .3111 R13 .9995

BO( 1.5191 lIRA 1.$418 BC3 1.0297 FSP -5t8 SG1 2.195.5 $GZ 382.5 THA 10.38

LAUNCH DATE OCT 12. 1970

H[LIO(ENTRIC CONIC

RL 149.1)0 LAL -.00

RP 107.45 LAP S.39

Re 1D4.1)39 GL _i.2.1

PLAN[TOCENTRIC CONIC

C3 45.11)1 VHL I.Tli

LN(H AZNTH LNCH TIME

90.00 2.3 27 0

90.00 14 47 51

100.00 0 59 53

100.00 18 2 34

110.00 2. 22. 2

110.00 II 55 55

PLIGHT TZNE 104.00

DISTANCE 514.448

LOt- 18.28 VL 28.421 GAL -12.01 AZL 63.23 HCA

LOP 168.32 VP 38.680 GAP 4.4t AZP 95.87 TAL

_= -42.15 ZAL 143.79 ZAP 119.94 (TS 525.18 Z/dE

ORBIT DETERMINATION ACCURACy

ST 1351.1 SR 91,3 1)1) 642.2

CRT .9750 CRS -.9811 C1)T -.9779

LSA 1493.7 NSA 122.5 1)1)A 12.9

EL1 1354.O EL2. 20.2 ALF 3.77

ARRIVAL DATE JAN 24 1971

DIFFERENTIAL _CTIONS

TO( 1.9972 _IA-I.SS85 TC3 -.9728 BAU .8318

RDE .1273 RRA .0144 RC3 -.3877 PAU .05741

FD( 1.532£ FRA -.2004 FC5-1.1010 BSP 8908

SO( 1.7020 BRA 1.5588 BC3 1.0467 PSP -560

149.8i 1)MA 136.90 (CC .22852 IN(: 6.7747 Vl 29.845

234.78 TAP 24.85 RCA 105.81 APO 167.79 V2 35.211

121.54 ETE 2.17.34 ZAC 55.81 ETC 253.71 CLP-132.1)5

OLA 12.90 RAL _7.25 RAD 8568.7 V_L 12.904 PTH 2.35 VHP 5.762 DPA -49.50 RAP 192.05 ECC 1.7429

L-I TIME INJ LAT |NJ L_NG 1NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT 1NJ 2 LONG

21_5.8T -28.28 93.70 108.37 91.87 24 14 S 2225.7 -27.T0 75.00

4952.02 14.08 187.78 t1.82 99.18 18 5 23 4052.0 10.62 190.80

2542.01 -_9.77 82.78 108.30 92.83 1 41 lS 1942.0 -29.01) 54.01)

4410.92 15.45 179.37 H.25 64.09 17 18 5 3810.9 11.84 172.43

2291.84 -$3.80 42.64 107.94 95.46 3 0 5 1681.8 -32.67 1)3.91

4243.84 19.03 164.74 97.31 81.05 18 6 59 3643.8 15.02 157.92

ORBIT DETERN|NATION ACCURACY

1)T 1491.0 SR 109.7 1)1) 651.4

CRT .9559 CRS -.9913 C1)T -.9799

L1)A 162i.1N1)A 122.4 1)1)A 11.4

EL1 1414.T ELZ 32.2. ALP 4.02

M[D-COURS£EXECUTION ACCURACY

S4;T _82.5 1)GR 532.3 $83 171.2

RRT .9772RRF .8830 RTF .8915

SGB 2345.8 R23 .5280 R13 .9007

SG1 2311.4 SG2 3(14.7 THA 9.24

LAUNCH DATE OCT lZ 1970 FLIGHT TIME 1Di. DD ARRIVAL DATE JAN 28 1971

HELIO(ENTRIC CONIC

RL 149.30 LAL -.DD

RP 107.1)5 LAP $.38

RC 108.824 GL 32..02

PLAI4(TOCENTRIC CONIC

C3 44.582 VHL 4.824

Lh_H AZMTH LNCH TIM(

90.00 23 14 29

90.00 15 16 25

100.00 0 47 51)

100.00 11) 29 33

110.00 2 14 $2

110.00 17 19 _JJ

DISTANCE 32D.469

LOt. 18.21) VL 28.345 GAL -11.71 AZL 82.51 HCA 153.11 1)NA 1SI.2D ECC .22415 1NC 7.4925 Vl 29.845

LOP 171.51 VP 58.817 GAP 4.79 AZP 58.89 TAL 2.$3.47 TAP 28.98 RCA 105.51 APO 188.04 V2 55.202

GP -44.73 ZAL 140.90 ZAP 120.SZ iTS 521.09 ZAE 118.85 ETE 218.S4 ZAC 55.$5 ETC 2.51).20 CLP-1SS.Z8

DLA 15.11 RAL 2.29.27 RAD 8588.7 V(L 12.959 PTH 2.38 VHP 6.083 DPA -51.54 RAP 190.02

L-| TIME |NJ LAT INJ LONG INJ RT A1)C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

2914.$6 -20.29 90.19 112.01 86.62 24 S 4 2.$14.4 -28.11)

4578.91 11.95 195.45 102.47 64.14 16 $2 44 3978.9 1).$7

2825.55 -29.89 19.97 112.12 89.55 1 51 44 2025.9 -29.63

41)42.95 13.38 175.37 101.74 65.02. 17 41 56 3743.0 9.61)

2S54.7S -34.12. 48.33 112.05 92.15 Z 53 46 1754.7 -$3.45

41R8.54 17.11 161.41 99.64 59.94 18 29 15 3586.5 12.91)

DIFFERENTIAL CORRECTIONS

TDE 1.9171) TRA-I.Si08 TC3 -.9790 BAU .9502.

ROE .1474 RRA .0702 RC3 -.3641 PAU .0§|25

FOE 1.4975 FRA -.1500 FCS -.9528 BSP 7290

9DE 1.921)3 BI_A 1.3627 BC3 1.0445 F1)P -517

MID-COURSE EXECUTION ACCURACY

SGT 2403.9 SGR 515.8 1)83 159.6

RRT .9390 RRF .8504 RTP .8943

SGB 2458.8 R23 .3429 R13 .9024

SG1 2429.9 SG2 $93.4 THA 8.01

ECC 1.7995

INJ 2 LONG

01.52

11)8.1)0

60.18

11)8.58

39.15

154.73

ORBIT DETERMINATION ACCORACY

1)T 1649.4 SiR 128.0 1)1) 61)1.4

CRT .9308 CR1) -.9812 C1)T -.9820

LSA 1777.2 NSA 123.5 1)1)A 9.7

EL1 1655.5 EL2 46.D ALP 4.07

LAUN(H DATE O(T 12 1970 FLIGHT TIME 109.00 ARRIVAL DATE JAN 29 1971

t'q[LIOCENTRIC CONIC

RL 149.30 LAL -.OO

RP 107.89 LAP 5.38

RC 108.1)O¢J &L 35.28

PLANETO(ENTRIC CONIC

C3 48.977 VHL 1).908

LN(H AZNTH LN(H TIM(

9O.00 22 57 39

90.00 15 51 1)7

100.00 0 $3 25

100.00 17 2 30

110.00 2 4 $3

110.00 17 47 49

DI1)TANCE 526.485

LOL 11).21 VL 28.299 GAL -11.55 AZL 81.81 H_A 156.33 3NA 135.60 ECC .22341) INC 8.381)3 Vl 29.645

LOP 174.61 YP 38.552 GAP 9.09 AZP 97.69 TAL 252.14 TAP 28.47 RCA 105.30 APO 165.89 V2 $5.195

GP -47.80 ZAL 157.58 ZAP lZ0.07 ST1) 316.59 ZAE 115.81) ETE 215.92. ZAC 50.41 ETC 252..49 CLP-159.25

DLA 17.81 RAL 231.57 RAD 6568.6 V[L 13.051 PTH 2.38 VHP 6.494 DPA -54.11 RAP 187.2.2 ECC 1.8060

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM INJ 2. LAT INJ 2 LONG

_127.05 -2.7.83 90.39 116.55 84.53 23 40 6 2427.1 -28.29 89.76

4491.54 9.30 188.39 105.87 65.15 17 6 28 3891.5 5.63 181.64

2731.01 -29.58 78.79 116.73 1)5.48 1 18 54 2.131.0 -29.99 68.00

42_.92 10.89 170.76 105.05 61.91) 10 15 32. 3992.8 7.03 18.4.08

2445.77 -34.13 95.44 117.04 87.92. 2 45 19 1845.8 -34.04 46.19

412.O.92 14.83 157.88 102.74 98.84 18 56 30 3520.8 10.59 151.1A

ORBIT DET£RNINATION ACCURACY

1)T 1829.8 SIR 135.9 1)1) 671.8

CRT .8940 CR1) -.951)2. CST -.9842

L1)A 1949.8 N1)A 125.7 1)SA 8.1

EL1 1833.1) EL2 60.1) ALF 3.79

DIPFERENTIAL CGIIRt[CTION8

TO( 2..193S TRA-1.3512. TCS -.9598 BAU .8945

ROE .1599 RItA .1380 RC$ -.3303 FAU .04476

FOE 1.4919 PRA -.0_49 FCS -.7911 B_P 7962

BO( 2.1991) iRA 1.3592. BCS 1.0149 F1)P -469

MID-COURSEEXI[CUTION ACCURACY

SiT 2525.7 _'dl! 494.7 SG3 140.9

RRT .5737 RRF .8191RTF .8983

SGB 2573.7 R25 .3544 R15 .9049

SG1 2542.0 SG2 402.6 THA 6.51)
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970

LAUI_I4 DATE OCT 12 197D FLIGHT TINE 110.00

I_LIOCENTRIC CONIC

RL 148.3D LAb -.00

RP ID7.71 LAP 3.32

RC 111.188 ft. 39.D3

PLAN(TOC(NTRIC COMIC

C8 SS.OIS VNL T.t91

LNCH AZNTH LNCH TIM(

90.00 EE 33 39

90.00 II 37 1

100.00 0 12 58

100.00 17 44 tO

110.O0 1 SO 58

110.00 18 EE 51

DIFFERENTIAL CORRECTIONS

TO( l. SSI4 TRA-l.3135 TC3 -.8999 BAU .6680

.15E3 I_tA .2Z79 RC3 -.E801 FAU .037§4

FIDE 1.45E3 FRA .0044 FC3 -.D150 BSP 7833

SO( E.$441 BRA 1.S$52 BCS .9425 FSP -398

ARRIVAL DATE JAN 30 1971

LAUNCH DATE OCT 12 1970

DISTANCE 332.457

LOt. 18.28 VL 28.191 GAL -11.31 AZL 80.45 I'K:A 159.53 SNA 135.00 (CC .22195 INC 9.5467 Vl 29.845

LOP 170.05 VP $8.487 GAP 5.$7 AZP 96.95 TAL 230.78 TAP 30.31 RCA 105.03 APO 164.98 _2 35.184

GP -51.49 ZAL 133.74 ZAP 119.12 [TS 511.57 ZAE 112.49 (TE 215.00 ZAC 46.85 ETC 251.43 CLP-141.41

DLA 20.98 RAL 284.25 RAD 6560.9 VEL 13.205 PTH 2.41 VHP 7.045 DPA -56.98 RAP 183.11 ECC 1.8725

L-I TIME |NJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LOtAG

3175.88 -28.40 109.05 121.81 79.38 23 28 35 2575.9 -27.80 100.58

4388.18 S.B8 182.17 110.58 $2.25 17 50 4 3782.1 2.12 175.51

28tHI.29 -20.42 86,82 122.22 80.31 1 0 47 2288.3 -29.46 78.16

414k4.95 7.68 185.23 109.60 61.02 18 53 45 3564.9 3.76 158.64

2881.78 -$3.48 64.43 123.10 82.84 2 33 38 1961.8 -34.13 55.25

4044.22 12.09 153.44 106.96 57.78 19 30 15 3444.2 7.75 147.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2645.8 SGR 486.4 SG3 124.2 ST 2041.7 SIR 133.5 SS 686.2

RRT .4585 RIRF .7453 RTF .9033 CRT .8170 CRS -.8998 CST -.9965

SG6 2686.4 RE3 ,3(126 R13 .9080 LSA 2154.1 MSA 130.2 SSA 6.5

SG1 2854.4 SGZ 413.S THA 4.72 EL1 2044.6 EL2 76.9 ALF 3.06

FLIGHT TIME 112.00 ARRIVAL DATE FEB 1 1971

t'I(LICCENTRIC CONIC DISTANCE 338.378

RL 149.30 LAL -.00 LOt. 18.26 VL 28.114 GAL -11.06 AZL 78.89 HCA 162.73 SMA 134.40 ECC .220§3 INCl1.1121 Vl 29.845

RP 107.74 LAP S.Z8 LOP 181.29 VP 38.421 GAP 5.64 AZP 100.82 TAL 229.$8 TAP 32.11 RCA 104.76 APO 164.04 V2 35.174

RC 118.4_ GL 43.$9 GP -55.91ZAL 129.25 ZAP 117.$6 ET9 305.78 ZAE 108.53 ETE 213.49 ZAC 42.51ETC 249.78 CLP-145.08

PLAIA[TO(ENTRIC CONIC

C3 39.918 V'Ht. 7.741DLA 24.81RAL 237,47 RAD $589.1VEL 13.464 PTH 2.46 VMP 7.821 DPA -59.99 RAP 178.88 ECC 1.9881

LNCH AZNTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ABC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LO_IG

90.00 21 34 $8 3888.77 -22.91 123.65 127.60 72.88 22 51 27 2788,8 -25.04 115.62

90.O0 17 41 _ 4229.38 .99 173.62 117.52 61.70 18 31 52 3629.4 -Z.8D 166.99

100.O0 28 37 49 3037.16 -23.53 100.10 128.48 73.90 24 28 48 2457.2 -27.49 91.85

100.O0 19 41 12 4038.23 3.38 158.10 118.19 60.28 19 48 28 3438.2 -.60 151.58

110.O0 1 $1 33 2713.65 -31.58 75.65 130.30 76.14 Z 16 46 2113.7 -33.15 845.98

110.00 19 7 $4 $932.50 8.71 148.48 112.91 58.81 20 13 46 3352.5 4.28 142.19

DIFFI[RENTIAL C(_tRI[CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( $.0981 TRA-1.2598 TC3 -.8079 BAU .8709 SGT 2788,S $GAR 442.1 SG3 108.8 ST 2287.9 SR 103.2 SS 691.7

RID( .098£ RRA .3305 RC3 -.2208 FAU .03098 RRT .2324 RRF .5689 RTF .9137 CRT .4840 CRS -.8073 CST -.9892

FD( 1.3983 FRA .0457 FC3 -.4477 BSP 9433 SGB 2803.4 fiE3 .3591 R13 .9159 LSA 2569.6 NSA 182.0 SSA 5.1

BID( 3.0593 BRA 1.3040 BC3 .8375 FSP -366 SG1 2770,3 SG2 429.7 THA 2.18 EL1 2268.5 EL2 90.3 ALF 1,27

LAUNCH OATS OCT 12 1970 FLIGHT TIME 114.00 ARRIVAL DATE FEB 3 1971

HELIOCENTRIC CONIC DISTANCE 344.284

RL 149.30 LAL -.DO LOt. 18.26 VL 28.038 GAL -ID.80 AZL 78.64 HCA 185.90 SMA 183.81 ECC .21914 INC13.3581 Vl 29.845

RP 107.77 LAP S.23 LOP 184.52 VP 38.355 GAP 5.90 AZP 102.97 TAL 227.95 TAP 33.85 RCA 104.49 APO 183.13 VZ 35.164

RC 115.738 GL 46.40 GP -61.20 ZAL 123.99 ZAP 114.65 ETS 298.53 ZAE 1D3.75 EYE 210.80 ZAC 37.20 ETC 246.99 CLP-149.97

PLANETOCENTRIC CONIC

C3 7E.SS7 VHL 9.508 OLA 26.76 RAL 241.46 RAD 6569.4 VEL 13.919 PTH 2.54 VHP 8.980 DPA -62.74 RAP 187.28 ECC 2.1913

LN(H AZMTH LI_H TIN( L-! TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAY INJ 2 LONG

84.73 19 EO 17 3996.18 -11.05 162.93 130.85 83.27 20 28 53 3396.2 -14.55 155.97

93.27 20 47 58 3712.47 -11.03 142.14 130.84 $3.27 21 49 48 3112.5 -14.53 135.18

100.00 22 $4 21 3370.31 -18.09 120,36 134.11 65.79 23 30 32 2770.3 -21.21 112.95

100.00 20 18 32 $813.56 -4.16 145.07 120.92 60.37 21 20 S 3213.6 -8.07 139.27

110.00 1 1 $2 2921.81 -27.23 90.49 138.28 68.49 1 50 14 2321.8 -29.90 82.32

110.00 20 9 47 3834.83 4.28 142.28 121.71 56.05 21 13 41 3234.8 -.21 188.0A

DIFFERENTIAL CORRECTIONS RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 3.7257 TRA-1.1525 TC3 -.6535 BAU .6468 3GT 2879.0 8DR 457.5 $83 89.0 ST 2522.8 SR 142.1 SS 705.5

RDE -.1249 RRA .4985 RC3 -.1400 FAU .02367 RRT -.2107 flRF .1383 RTF .9282 CRT -.6700 CRS .5709 CST -.9920

FOE 1.3484 FRA .0908 FC$ -.2831 BSP 8761 SGAB 2915.1 RZ3 -.$484 R13 -.9264 LSA 2619.9 MSA 138.6 SSA 3.8

BIDE S.7278 BRA 1.2888 BC3 .6884 FSP -S07 $81 2800.7 SG2 448.9 THA 178.04 EL1 2524.6 EL2 105.4 ALF 177.84

LAUNCH DATE OCT 12 1970 FLIGHT TIME 116.00 ARRIVAL DATE FEB 5 1971

HELIOCENTRIC CONIC DISTANCE 350.142

RL 149.$0 LAL -.00 LOL 18.20 VL 27,959 GAL -10.52 AZL 78.13 HCA 169.04 SNA 133.23 ECC .21773 INC16.8650 Vl 29.845

RP 107.80 LAP 3.18 LOP 187.73 VP $8.288 GAP 6.13 AZP 106.57 TAL 226.47 TAP 33.51 RCA 104.22 APO 162.23 V2 35.153

RC 118.O05 GL 33.93 GP -87.40 ZAL 117.85 ZAP 110.90 ETS 288.02 ZAE 97.80 ETE 204.27 ZAC $0.63 ETC 241.72 CLP-158.14

PLAN(TO(ENTRIC CONIC

CS 97.339 VHL 9.866 DLA 38.23 RAL 248.85 RAD 6369.9 VEL 14.708 PTH 2.87 VHP 10.909 OPA -64.25 RAP 152.94 ECC 2.6020

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG 1NJ RT ASC [NJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

71.83 18 8 34 4362.41 -10.23 189.91 140.68 58.21 19 19 18 3762.4 -14.$7 183.31

108.17 22 43 4 3479.90 -10.22 124.27 140.87 58.20 23 41 3 2879.9 -14.$5 117.68

71.88 18 8 34 4382.41 -10.23 189.91 140.88 50.21 19 19 16 3782.4 -14.37 183.31

108.17 22 45 4 3479.90 -10.22 124.27 140.67 58.20 23 41 3 2879.9 -14.35 117.68

110.00 28 35 19 5H8.22 -17.14 111.35 144.93 59.96 24 49 37 2658.2 -21.00 1C_.35

110.00 21 53 29 3632.08 -3.47 131.67 136.27 35.97 22 54 1 3032.1 -7.91 125.40

DIFFERENTIAL CORRECTIONS NID-COUR$( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( 4.78£9 TRA -.8388 TC3 -.4408 BAU .5775 SGT 2943.9 SGR 678.2 SG3 71.9 ST 2754.5 SR 487.2 SS 733.0

RD( -.7911RRA .7285 RC3 -,0512 FAU .01823 RRT -.7151RRF -.4768 RTF .9508 CRT -.9850 CRS .9341CST -.9950

FDE 1.SS92 FRA .1299 FC3 -.1444 BSP 9073 SGIB 3021.0 RE3 -.3134 R13 -.9428 LSA 2884.9 NSA 142.6 SSA 2.6

4.7987 BRA 1.1249 BC3 .4437 FSP -249 SG1 2984.6 SG2 467.6 THA 170.41 EL1 2791,2 EL2 120.9 ALF 170.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 5 1970)

LAUNCH DATE OCT II 1970 FLZGHT TIME 118.00 ARRIVAL DATE FEB 7 1971

HELIOCENTRIC COIDIC DISTANCE 355.912

tL 149.30 LAL -.IX) LOL ll.|l VL 27.881 GAb -10.22 AZL 60.91 HCA 172.11 SRA 132.65 E¢C .21622

RP 107.94 LAP 3.OD LOP 190.99 VP 38.221 GAP 6.34 AZP 112.89 TAL 224.94 TAP 37.04 RCA 103.97

RC lEO.t?1 6L 59.25 GP -?$.DD ZAL 110.83 ZAP 106.09 ETS E66.31 ZAE 89.96 ETE 188.33 ZAC 22.51

PLAN[TOCENTD|C CONIC

C8 lSl. TIMI _I4L 11.521 DLA 37.Z5 RAL ES3.TQ RAID 6570.7 VI[L 16.677 PTH 2.89 VHP 14.462 DFA -6Z.59

LNCN AZMTH LN(H TIRE L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN

$4.71 17 54 10 4570.90 -7.55 205.18 153.74 53.41 19 10 29 3970.9

11S.29 23 St 9 3450.93 -7.53 1L_.14 153.73 53.41 24 49 40 Z850.9

14.71 17 54 10 4STI.90 -7.55 205.18 153.74 53.41 19 10 29 3976.9

115.E9 23 St 9 3450.93 -7.53 lZ0.14 153.73 53.41 24 49 40 2850.9

14.71 1T $4 10 45?8.5)0 -7.55 2OS.18 153.74 53.41 19 10 29 3970.9

!15.18 _ 52 9 :5450.93 -7.53 120.14 155.73 53.41 Z4 49 40 Z850.9

1HCZ3.0904 V1 29.445

APO 161.33 V2 35.141

ETC 250.50 CLP-177.04

DIFFERENTIAL CORI_CTIO4_LS NID-COURSE EXECUTION ACCURACY

S.DSSO TRA -.1_,,_0 TC3 -.1852 BAU .3884 SET 2765.7 SGR 1423.E $63 57.5

RD_-8.1NI48 llA .gHIS6 RC3 .0058 FAU .00818 RRT -.9221RRF -.8361RTF .9816

1.4139 FRA .11_1FC3 -.0452 BSP 9301 SGB 3110.6 RZ3 -.2556 R13 -.9644

IN)( 8.6083 IrA .01_2 BC$ .1853 FSP -197 SG1 $070.8 SGZ 494.0 THA 153.87

RAP 134.79 ECC 3.5803

INJ 2 LAT INJ 2 LONG

-12.26 199.03

-lZ.24 113.99

-12.26 199.03

-12.24 113.99

-12.26 199.03

-12.24 113.99

DRBIT DETERNINATION ACCURACY

ST 2725.1 SR 1321.4 33 810.5

CRT -.9935 CRS .9847 CST -.9983

LSA 3131.5 MSA 151.7 S3A 1.7

EL1 3025.5 EL2 137.9 ALF 154.23

LAUNCH DATE OCT lZ 1970 FLIGHT TINE lZ0.00 ARRIVAL DATE F(8 9 1971

tt(LIOCENTRIC CONIC DISTANCE 341.463

RL 149.30 LAL -.00 LOL 18.26 VL 27.804 GAL -9.67 AZL 53.33 HCA

RP 107.87 LAP 3.00 LOP 194.21 VP 38.154 GAP 6.48 AZP 126.57 TAL

RC 1L_.531 GL 11.30 GP -75.13 ZAL 103.24 ZAP 100.49 ETS 227.39 ZAE

PLAN[TOCENTDIC CONIC

C3 347.878 VHL 19.951 DLA 38.00 RAL 263.78 RAD 6571.9 VEL 21.661 PTH

LN(N AZNTH LNCH TIN[ L-1 TIN[ INJ LAT INJ L_ INJ RT AS(

93.40 18 E7 _ 4710.92 -3.00 212.50 169.94

116.D0 0 42 4E 3544.17 -2.98 lZ4.28 1_).95

D3.40 18 27 211 4710.92 -3.00 212.50 169.94

116.80 0 4£ 42 3544.17 -2.98 124.28 1_.95

63.40 19 27 21) 4710.02 -3.00 212.50 169.94

118.10 0 4i 49 3544.17 -2.98 124.28 1_.95

DIFFERENTIAL _CTION$ NID-COURSE EXECUTION ACCURACY

TD( 4.4187 TRA 1._i49 TC3 -.0072 BAU .3770 SGT 1516.9 SrdR 2745.5 SG3 47.9

RDE-I.R126 RllA .0tk99 RC3 -.0807 FAU-.O0427 RRT -.92_ RIIF -.9481 RTF .9886

FD( 1.7507 FRA .3329 FC3 .OlOD BSP 9384 SG6 3136.3 R23 -.1605 R13 -.9860

BDEID.0121 IMIA 1.3165 BC3 .0811 FSP -139 661 3093.5 362 516.5 THA 117.86

174.97 SI4A 132.08 ECC .21423 IN(36.6750 Vl 29.845

223.30 TAP 38.26 RCA 103.79 APO 160.38 V2 35.130

78.14 ETE 150.71 ZAC 13.32 ETC 216.70 CLP 135.17

3.22 VHP 22.491 DPA -54.54 RAP 118.40 ECC 6.7252

INJ AZI4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

52.02 19 45 59 4110.9 -7.89 204.56

52.02 1 41 46 2944.2 -7.88 118.34

52.02 19 45 59 4110,9 -7.89 206.56

52.02 1 41 46 2944.2 -7.68 118.34

52.02 19 45 59 4110.9 -7.80 294.56

52.02 1 41 46 2944.2 -7.68 110.34

ORBIT DET[RNINATION ACCURACY

3T 1428.1 Sit 2726.7 SS 1047.8

CRT -.9932 CR3 .9971 CST -.9992

LSA 3249.5 NSA 155.9 SSA 1.4

ELI 3076.3 EL2 147.2 ALF 117.53

LAUNCH DATE OCT 12 1970 FLIGHT TIME 122.00 ARRIVAL DATE FEB 11 1971

HELIOCENTRIC CONIC

RL 149.30 LAL -.00

RP 107.91 LAP 2.91

RC 114.796 GL 49.09

PLAMETOCENTRIC CONIC

C31215.453 VHL 34.843

LNCH AZNTN LNCN TIME

90.00 O 9 40

90.00 20 37 23

100.00 1 57 13

100.00 21 32 $1

110.00 3 52 55

110.00 21 53 21

DISTANCE 366.143

LOt. 16.26 VL 27.727 GAL -g.34 AZL 15.62 HCA 176.96 3HA 131.52 ECC .21006

LOP 197.44 VP 38.067 GAP 6.37 AZP 164.36 TAL 221.25 TAP 58.22 RCA 103.69

GP -36.23 ZAL 96.60 ZAP 95.29 ETS 192.35 ZAE 55.26 ETE 120.42 ZAC 22.65

DLA 25.62 RAL 275.92 RAD 6573.1 V[L 56.561 PTH 3.53 VHP 43.447 DPA -32.70

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

3670.19 -10.40 153.37 192.12 63.51 1 14 10 3270.2

4555.94 11.26 192.11 181.50 63.85 21 53 19 3955.9

3523.45 -13.58 129.49 193.75 63.11 2 55 57 2923.4

4377.92 14.45 177.42 179.88 63.55 22 45 29 3777.9

3181.57 -20.33 105.68 197.42 61.91 4 45 34 2561.6

4312.57 21.24 168.65 176.26 62.56 23 5 14 3712.6

DIFFERENTIAL CaRRECTIONS

TDE-2.7035 TRA 1.9254 TC3 -.0578 BAU 3.0780

N0-13.9194 RRA-4.E231 RC3 -.1804 FAU-.04729

FOE 2.3757 FRA 1.0L_iO FC3 .0337 BSP 7886

BD(14.1798 BRA 4._413 BC3 .1894 FSP -134

INC74.3626 Vl 29.845

APO 159.15 V2 35.116

ETC 280.27 CLP 99.55

RAP 110.62 ECC21,0035

INJ 2 LAT INJ 2 LONG

-13.88 146.42

7.66 195.29

-17.08 122.45

10.79 170.55

-23.93 98.38

17.40 161.83

ORBIT DETERMINATION ACCURACY

ST 456.6 SR 2299.5 33 1603.2

CRT .9446 CRS .9995 CST .9341

LSA 2835.8 NSA 157.7 $3A 1.4

_L1 2339.9 EL2 147.1 ALF 79.33

MID-COURSIE EXECUTION ACCURACY

SGT 695.2 SGR 2722.1 SG3 44.6

RRT .9417 RRF -.9466 RTF -.6010

S_ 2809.4 R23 -.1104 R13 -.9936

SG1 2762.1 SG2 513.7 THA 80.06

LAU_M DATE OCT 12 1970 FLIGHT TIME 124.00 ARRIVAL DATE FED 13 1971

H(LIO(ENTRIC CONIC

RL 148.30 LAL -.00

RP 107.95 LAP 2.61

RC 127,030 GL -58.E2

PLAN[TOCENTRIC CONIC

C3 592.137 VHL 24.334

LNCH AZNTH LNCH TINE

9.49 4 5 53

170.51 15 27 51

9.49 4 5 53

170.51 15 27 51

R.49 4 5 53

170.51 15 27 51

L_. 18.26 VL -°7.650 GAL

LOP 200.94 VP 38.020 GAP

GP 94.99 ZAL 99.95 ZAP

DISTANCE 375.551

-9.79 AZL !39.39 .uC-A $83.70 -e_A $_='J,97 ECc ._n_9

7.61AZP 40.67 TAL 221.17 TAP 44.87 RCA 102.30

98.67 ETS 164.31 ZAE 74.94 ETE 238.68 ZAC 146.28

DLA -81.85 RAL 264.73 RAD 6572.5 VEL 26.710 PTH 3.39 VHP 31.926 DPA 75.64

L-I T|N[ INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIN[ PO CST TIM

2431.92 1.62 84.52 176.48 171.65 4 46 25 1831.9

1_9.47 1.62 281.12 176.50 171.65 15 38 20 29.5

2451.02 1.02 84.52 176.48 171.05 4 46 25 1831.9

_9.47 1.62 261.12 176.50 171.65 15 36 ZO 29.5

2431.92 1.62 64.32 176.48 171.65 4 46 25 1831.9

629.47 1.62 281.12 176.50 171.05 15 38 20 29.5

DIFFERENTIAL C._m_CTI(_i8

TD( 1.7041 TRA .2032 TC3 -.0386 BAU 1.2788

NO-12._ITR I_A .llkT1 tiC3 .156D FAU-.01551

FDE-2.3953 FRA .0_30 FC3 .0Z27 Blip 9680

B0(12.7744 B_A .3460 8C3 .1615 FSP -157

1N(49.3915 V1 29.843

APO 159.64 VZ 35.105

ETC 200.00 CLP 112.70

RAP 210.06 ECC10.7451

INJ 2 LAT INJ 2 LONG

9.54 83.77

9.54 280.37

9.54 83.77

9.54 280.37

9.54 63.77

9.54 280.37

ORBIT DETERMINATION ACCURACY

ST 446.2 SR 2979.4 $3 1538.8

CRT -.9367 CRS -.9996 CST ,9269

LSA 3379.0 NSA 161.7 SSA 1.8

EL1 3008.7 EL2 154.7 ALF 98.01

NID-COLMS[EXECUTION ACCURACY

SGT 645.7 SGR 3088.5 SG3 49.9

RRT -.6126 RRF .9446 RTF -.5345

STAB 3159.4 R23 -.1175 R13 .9922

SG1 3116.1 SG2 321.4 THA 97.74

2155



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE O(T 12 1970 FLIGHT TIM_ 126.00 ARRIVAL DATE FEB 15 1171

HELIOCENTRIC CONIC DISTANCE 580.748

RL 148.30 LAL -.DO LOt. 18.26 VL 27.574 GAL -9.55 AZL 115.64 HCA 180.24 SNA 130.43 ECC .21627 INC25.6963 Vl 29.845

RP 107.89 LAP 2.70 LOP 20_.88 VP 37.95_ GAP 7.84 AZP &4.SO TAL Z19.35 TAP 45.59 RCA 102.22 APO 158.64 VZ 35.093

RC 189.878 GL -eO.5T GP 73.59 ZAL 107.15 ZAP 105.41 (TS IOG.2Z ZAE 91.70 (TE 182.63 ZAC 159.58 (TC 225.83 CLP 180.09

PLAI4ETOC(NTRIC CONIC

C3 182.983 VHL 13.515 DLA -79.94 RAL 207.19 RAD 6571.0 VI[L 17.435 PTH 2.96 VHP 18.148 DPA Gl.G6 RAP 241.54 ECC 4.0062

Lt_H AZNTH LNCH TIM( L-! TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

11.59 0 1E t5 2t95.66 10.58 82.40 115.26 169.66 0 50 41 1995.7 18.45 81.31

188.44 11 El 19 5781.00 10.59 258.90 115.29 169.66 13 2 45 5186.0 18.45 257.81

11.56 0 12 t5 2295.14 10.58 82.40 115.26 169.68 0 50 41 1695.7 18.45 81.31

168.44 11 88 19 5788.00 10.59 258.90 115.29 169.66 15 2 45 5196.0 18.45 257.61

11.58 O 12 25 2E95.68 10.58 82.40 115.26 169.66 0 50 41 1695.7 18.45 81.31

188.44 11 E8 19 5788.D0 10.59 258.90 115.29 169.66 15 2 45 5186.0 18.45 257.81

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY CIRBIT DETERNXNATioN ACCURACY

19E-$.8875 TRA -.9_ TC$ -.1072 BAU .2851 SET 2819.5 8_ 2031.8 SG3 59.0 ST 1783.1 SR 878.1 $S 723.2

R02-1.5894 I_tA -.7_H)O RC3 -.0198 FAU .00885 RRT .9538 RRF .8233 RTF .9954 CRT .9481 CR8 -.9308 CST -.9987

FOI[-1.0_5E FRA -.2141 FC3 0.0419 BSP 10781 _ 3475.2 R23 -.1879 R15 .9812 LSA 2098.6 HSA 263.7 $SA 1.3

BOE 4.1901 B_A 1.2370 BC5 .1086 FSP -194 $61 3438.8 SG2 501.6 THA 55.36 ELI 1971.5 EL2 252.6 ALF 25.47

LAUNCH DATE OCT 12 1970 FLIGHT TIN( 128.00 ARRIVAL DATE FEB 17 1971

M(LIOCENTRIC CONIC

RL 149.30 LAL -.00

RP 108.03 LAP 2.58

RC 131.$13 ret. -54.90

PLANET(XENTR|C CONIC

C3 80.832 VHL 9.318

LI_H AZNTH LNCH TIM(

19.81 O 38 8

110.19 11 19 53

1R.81 O 39 8

160.19 11 19 53

19.81 0 38 9

le0.19 11 18 55

DIFFERENTIAL C(_UI_CTION8

TDE-2.8113 TRA-1.4570 TC3 -.5451 3AU .9332

RDE .4105 I_A -.2541 RC$ .0202 FAU .01908

FDE °.8535 FRA -.2773 FC5 -.1902 8SP 11160

BO£ 2.8582 BRA 1.4793 3C3 .5455 F3P -243

DI3TANCE 386.566

LOt. 18.26 VL 27.499 GAL -9.00 AZL 106.30 HCA 189.21 SNA 129.90 ECC .21499 INC16.3012 Vl 29.845

LOP Z07.10 VP 37.887 GAP 7.79 AZP 73.90 TAL 217.68 TAP 46.89 RCA 101.97 APO 157.83 V2 35.080

&P 97.28 ZAL 114.10 ZAP 112.57 ETS 75.89 ZAE 101.32 ETE 154.74 ZAC 160.76 ETC 227.66 CLP-173.53

DLA -72.&4 RAL 208.98 RAD 8569.7 V[L 14.426 PTH

L-| TIM( INJ LAT

2138.34 19.63

5855.78 19.64

2138.34 19.63

5855.78 19.64

2138._ 19.63

5955.78 19.64

Z.EZ VHP 12.787 DPA 50.27 RAP 245.17 ECC 2.4290

INJ LONG INJ RT AEC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

74.43 1t2.57 161.55 1 11 44 1538.5 27.19 72.01

259.12 112.59 161.53 12 51 9 5055.8 27.20 258.70

74.43 112.57 181.53 1 11 44 1536.3 27.19 72.01

259.12 112.59 161.53 12 51 9 5055.8 2T.20 256.70

74.45 112.57 161.53 1 11 44 1536.3 27.19 72.01

259.12 112.59 161.53 12 51 9 5055.8 27.20 256.70

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3557.0 SGR 5M.2 $G5 73.8 ST 1849.3 SR 298.0 SS 610.1

RRT .$430 RRF .3125 RTF .9636 CRT -.4811CR8 .8398 CST -.9815

SGB 5604.9 R23 -.2873 R15 .9804 LSA 1949.9 NSA 280.8 SSA 2.2

$G1 3571.8 SG2 489.1THA 5.24 ELI 1854.9 ELI 260.4 ALF 175.48

LAUNCH DATE O(T 12 1970 FLIGHT TIN( 130.00 ARRIVAL DATE FEB 19 1971

HELIOCENTRIC CONIC

RL 149.30 LAL -.00

RP 108.07 LAP 2.45

RC 133.740 GL -47.97

PLAN[TOCENTRIC CONIC

C3 53.485 VHL 7.313

LNCH AZNTH LNCH TIM(

27.83 1 19 45

152.37 11 28 37

£7.93 1 19 45

152.37 11 28 37

27.93 1 19 45

152.37 11 t8 37

DIFFERENTIAL CORRECTIONS

T02-2.0717 TRA-1.5101

RDE .3282 RRA -.0787

FOE --.817_ FRA -.2830

BO( 2.1379 BRA 1.5122

DISTANCE 392.095

LOt. 18.26 VL 27.424 GAL -8.08 AZL 101.58 NCA 192.30 SMk 129.38 ECC .21414 INC11.5590 Vl 29.845

LOP _0.32 VP 37.820 GAP 7.97 AZP 78.70 TAL 218.04 TAP 48.35 RCA 101.87 APO 157.09 VZ 35.067

GP 59.60 ZAL 119.81 ZAP 119.28 ET3 88.87 ZAE 108.01 [T( 148.89 ZAC 158.62 ETC 259.75 CLP-165.IA

DLA -65.91 RAL 215.67 RAD 3588.9 VEL 13.223 PTH

L-I TIN( |NJ LAT

1999.38 25.78

5583.00 E5.78

1999.58 25.T6

5589.00 25.76

1999.38 25.76

5583.00 25.78

TC3-1.0824 BAU .7798

RC3 .1325 FAU ,02629

FC3 -.4255 BSP 11521

BC3 1.0905 FSP -298

2.42 VHP 10.250 DPA 41.05 RAP 245.98 ECC 1.8802

INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

84.70 113.20 153.05 1 53 4 1399.4 32.82 60.81

257.69 113.22 155.04 12 59 20 4983.0 32.83 253.80

84.70 115.20 153.05 1 53 4 1399.4 32.82 60.81

257.69 1t3.22 153.04 12 59 20 4963.0 32.83 253.80

64.70 113.20 153.05 1 55 4 1399.4 32.62 60.81

257.89 113.22 153.04 12 59 20 4963.0 32.83 253.80

MID-COURSE EXECUTION ACCURACY ORBIT D(TERNINATION ACCURACY

SET 3879.8 SG4R 481.5 SG3 90.5 ST 1841.8 SIR 416.3 SS 585.8

RRT -.3052 RRF -.6012 RTF .9388 CRT -.8248 CR$ .9358 CST -.9711

SC_ 3710.9 R23 .3263 R13 -.9385 LSA 1959.7 NSA 260.9 $SA 3.1

S11 3882.5 SG2 457.9 THA 177.68 EL1 1874.1 EL2 231.3 ALF 16R.27

LAUNCH DATE OCT 12 1970 FLIGHT TIM( 132.00 ARRIVAL DATE FEB 21 1971

M(LIOCENTRIC CQNIC DISTANCE 397.861

RL 149.30 LAL -.00 LOt. 18.28 VL 27.350 GAL -8.33 AZL 96.71HCA 195.44 _MA INC 8.7122 Vl 29.845

RP 108.11 LAP 2.31 LOP 213.55 VP 37.755 GAP 8.18 AZP 81.60 TAL 214.40 TAP APO 158.39 V2 35.054

RC 135.957 f_. -41.42 GP 52.87 ZAL 124.04 ZAP 125.27 (TS 82.73 ZN[ 112.84 ETE ETC 247.10 CLP-162.ZO

PLAN[TOCENTRIC CONIC

C3 38.388 VHL 8.194 DLA -59.91RAL 221.54 RAD 8518.5 VI[L 12.839 PTH 2.29 VHP 8.878 DPA 33.34 RAP 246.50 ECC 1.6318

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

34.71 2 0 5 1887.75 L_.01 54.64 112.78 145.02 2 31 33 1287.8 35.45 49.44

145.29 11 33 8 5508.23 29.02 255.89 112.80 145.02 13 4 54 4908.2 35.46 250.68

34.71 2 0 5 1887.75 29.01 54.64 112.78 145.02 2 31 33 1287.8 55.45 4R.44

145.£9 11 33 8 5508.23 29.02 255.89 112.80 145.02 13 4 54 4908.2 35.46 250.68

34.71 2 O 5 1887.75 L_.DI 54.64 112.78 145.02 2_1 35 1287.8 35.45 49.44

145.£9 11 33 6 5508.23 L_.OZ 255.89 112,80 145.02 13 4 54 4908.2 35.48 250.68

DIFFERENTIAL CCIII_CTION3 MID-COURIM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD(-1.7141 TRA-1.4849 TC3-1.8473 BAU .8538 SET 3785.7 8DR 5LPO.9 393 106.2 ST 1786.5 _ 432.8 38 549.6

RDE .4978 lIRA -.0297 RC3 .2304 FAU .03173 RRT -.57_8 RRF -.8287 RTF .9183 CRT -.8703 CR3 .9713 CST -.9624

FOE -.7884 FRA -.2809 FC3 -.7158 BIMP 11791 S_ 5801.8 R23 .34|33 RI3 -.9196 LSA 1902.7 N3A 246.1 33A 4.3

BOE 1.7787 BRA 1.4851BC3 1.8833 FSP -348 SG1 3777.7 SG2 425.8 THA 175.41 ELI 1826.3 ELZ 208.5 ALF 167.93

128.87 ECC .21354

49.85 RCA 101.35

148.45 ZAC 151.35

2138



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCN DATE OCT 12 1970 FLIGHT TIN[ 134.00 ARRIVAL DATE FEE 23 liT1

iA[LIOCENTRIC CONIC D1 STANCE 403.841

RL 149.50 LAL -.OO LOL 18.24 VL ZT.2?7 GAL -8.00 AZL INJ.81 HCA 188.60 SNA

RP 109.15 LAP 2.17 LOP 218.74 VP 37.888 GAP 8.5S AZP 83.54 TAL 212.78 TAP

RC 159.11_ GL -55.82 GP 48.78 ZAL 188.85 ZAP 130.47 ETS SO.Z4 ZAI[ 118.$3 [TE

PLANETOCENTRIC CONIC

C3 50.875 VHL $.502 DLA -54.72 RAL 228.50 RAD 85G8.2 VI[L 12.315 PTH E.EE VHP

128.37 ECC .ZI$1Z IN( 8.81E7 Vl 29.945

51.38 RCA 101.01 APO 155.75 VZ 55.041

149.72 ZAC 148.35 £TC 251.41 CLP-I81.ZZ

8.078 DPA

TIN[

6 55

7 27

S 55

7 27

6 35

T 2T

28.95 RAP 247.17 ECC 1.4985

PO CST TIN 1NJ Z LAT INJ Z LONG

1194.4 34.08 58.98

4841.8 54.09 249.34

1194.4 58.09 58.98

4881.8 34.08 849.34

1184.4 59.08 59.95

4881.8 38.09 E48.34

OQBIT DETEI_IINATION ACCURACY

ST 1883.8 Sit 408.9 S$ 484.5

CRT -.8782 CR$ .9822 CST -.9508

LSA 1784.1 146A 238.1 8SA 5.9

EL1 1781.8 EL8 198.7 ALF 14T.85

LN(H AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ

41.00 8 38 41 1794.44 30.29 45.14 118.07 155.08 5

138.00 11 38 S 5481.81 30.31 854.54 11Z.09 138.08 13

41.00 8 38 41 1784.44 _MD.28 45.14 11E.07 138.08 3

139.OO 11 38 5 5481.81 30.31 854.54 118.08 138.02 13

41.00 2 34 41 1T94.44 30.29 45.14 11E.07 138.08 3

139.00 11 $8 5 5481.81 50.31 854.54 112.08 158.02 13

DIFFERENTIAL C-aERECTION8 NID-COURtM[ EXECUTION ACCURACY

T0[-1.4355 TRA-1.42S8 TC3-2.1808 BAU .8848 $GT _128.4 8GIt 523.1 8G3 118.0

ItD( .38_1 ImA -.0901 IK3 .2tt50 FAU .D3330 RRT -.9494 _ -.MS1 RTF .B980

FOIE -.81'08 FRA -.8098 FC3-1.0093 BSP 11803 _ _MNi4.0 I .3487 R13 -.9017

BO[ 1.4881 8RA 1.42S9 !_3 2.8107 Flip -374 84_845.1 _ 394_.3 THA 174.87

LAUNCH DATE OCT 18 1870

N[LIOCENTRlC CONIC DISTANCE 408.421

RL 149.30 LAL -.00 LOL 18.29 VL 27.|_[)4 GAL -7.86 AZL 81.43 HCA 201.78 SMA 127.88 ECC .21888 IN(: 5.4504 Vl 81|.945

RP 1041.19 LAP 2.0_ LOP 818.SM VP 37.8_4 GAP 8.55 AZP 84.84 TAL 211.10 TAP 52.88 RCA 100.88 APO 155.1D V8 35.028

RC 14O._kl GL -30.57 GP 41.88 ZAL 128.42 ZAP 154.95 ET3 58.35 ZAI[ 119.38 ET[ 151.57 ZAC 141.86 ETC 854.17 CLP-181.09

PLAN[TOC[NTRIC CONIC

C3 85._NI1 VIAL 5.0_1 DLA -S0.28 RAL Lr$0.85 RAID 85tW. O VI[L 18.114 PTH 2.17 VlAP 7.585 DPA 21.32 RAP 848.05 ECC 1.4174

LN(H AZNTI4 IJACH TIN[ L-I TIRE INJ LAT INJ LONG |NJ RT AEC INJ AZWrH 1NJ TIN[ PO CST TIN INJ 8 LAT INJ 8 L(_qG

44.55 3 1044 1712.85 30.42 39.51 111.&4 132.19 3 39 17 1118.9 35.58 29.64

133.45 11 54J 4_ 5475.21 30.45 233.87 111.15 132.17 13 7 37 4875.2 35.80 847.10

48.55 3 10 44 1712.85 30.42 34.51 111.64 132.18 3 39 17 1112.9 35.58 L_._4

133.45 11 39 42 5473.21 30.43 253.87 111.95 132.17 13 7 57 4875.2 35.80 24T.10

48.55 3 10 44 1712.88 _D.42 31.51 111.M 132.18 3 38 17 1112.8 35.58 L_.64

133.45 11 M 49 5475.21 30.43 253.87 111.95 132.17 13 7 57 4875.2 35.80 847.10

DIFFERENTIAL COIIIIECTION8 MID-COURSE EXECUTION ACCURACY ORBIT D[TLrlINtNATION ACCURACY

TD[-1.88 Im TIIA-I.3TS3 TC302.7338 8AU .8542 SGT 3840.3 _ 518.8 SG3 128.8 ST 1584.3 8R 383.8 88 443.1

RID( .3387 NRA -.0191 iK$ .3440 FAU .05818 RRT -.4_43 RRF -.9048 RTF .8988 CRT -.8753 CR8 .8888 CST -.9383

FDi[ -.$81M FRA -.1921 FC3-1.3039 Blip 1231_S SCAB 3874.4 883 .3889 813 -.8922 LSA 1874.2 14SA 288.8 SSA 7.8

B02 1.8778 liRA 1.3T88 8C3 2.7354 FSP -419 841 3857.0 SG2 371.0 THA 174.71 EL1 1820.4 EL2 188.3 ALF 187.88

FLIGHT TIN[ 136.00 ARRIVAL DATE FEB 85 1971

LAUNCH DATE OCT 18 18TO FLIGHT TIN[ 138.00 ARRIVAL DATE FEB 87 1971

HELIOCENTRIC CONIC

RL 148.30 LAL -.00

RP 108.83 LAP 1.88

RC 148.558 GL 088.18

PLAMETOCENTRIC CONIC

C3 88.107 VHL 4.1'08

LNCH AZNTH LNCH TIN[

51.48 3 43 17

188.58 11 35 48

51.40 3 43 17

188.58 11 35 48

51.48 3 43 17

188.58 11 35 48

DIFFI[R(NTIAL C(_MtECTICN8

TD(-1.0637 118A-1.3075

ItOE .8894 RRA -.0179

FIX[ -.50£8 FRA -.10_

BO[ 1.1048 liRA 1.3079

DISTANCE 415.199

LOt. 18.28 VL 87.138 GAL -7.31AZL 94.42 i_A 204.95 SNA 187.40 ECC .81873 INC 4.4811Vl 88.845

LOP 223.14 VP 37.590 GAP 8.75 AZP 85.88 TAL 288.43 TAP 54.39 RCA 100,30 APO 154.51 v8 55.014

GP 37.45 ZAL 188.88 ZAP 138.79 (TS 58.83 ZA( 121.48 ETE 153.55 ZAC 138.81ETC 858.10 CLP-181.38

TC3-3.8431 8AU .IH_48

Re3 .3738 FAU .03887

FC3-1.3915 8SP 1L_87

8C3 3.2645 FSP -449

DLA -48.47 RAL 834.81 SAD 8597.9 VI[L 11.878 PTH 8.13 VHP 7.278 DPA 18.M RAP 848.18 ECC 1.3838

L-1 TIN[ |NJ LAT 1NJ LONG INJ RT ASC INJ AZNTH 1NJ T|N[ PO CST TIN INJ 8 LAT INJ 8 LONG

1838.34 29.91 88.70 111.88 127.39 4 18 35 1038.3 54.54 £1.41

5488.57 89.88 854.L_ 111.88 127.38 13 7 10 4882.8 - 34.55 848.80

1838.34 L_.81 28.70 111.68 127.39 4 lO 35 1038.3 34.54 21.41

541_.57 21).9£ 854.80 111.99 127.38 13 T 10 4882.8 34.55 848.60

1638.54 _9.81 28.T0 111.88 127.38 4 10 35 1038.3 34.54 21.41

541_.57 29.92 254.Z0 111.98 127.38 13 7 10 4882.9 34.55 848.90

NID-COLMSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4041.3 $G4R 50_.3 993 138.4 ST 1473.1 $R 3_3.9 88 587.9

I_T -.7175 RRF -.9029 8TF .8814 CRT -.8887 CRS .8988 CST -.8814

S_B 4072.9 RLr3 .5809 813 -.8844 LSA 1550.2 N_A 283.3 86A 10.1

SG1 4037.7 SG2 3§$.2 THA 174.82 ELI 1507.2 EL2 178.8 ALF 187.78

LAUNCH DATE OCT 18 191'0 FLIGHT TIN[ 140.00 ARRIVAL DATE MAR 1 1971

N[LIOCENTNIC C_141C

RL 148.30 LAL -.00

RP ION.87 LAP 1.70

RC 144.T50 GL -1_.35

PLA/I_TOCENTRIC CONIC

C3 19.803 VHL 4.4_0

LI_H AZm'H LNCH TIN[

55.63 4 15 11

184.07 11 33 43

55.93 4 15 11

184.07 11 33 43

55.85 4 15 11

184.07 11 33 43

DISTAN([ 4_D.ST1

LOL 18.29 VL 87.0_1 GAL -6.88 AZL 93.91 HCA 208.13 SNA 1Lq_.83 [CC .21275 INC 3.6119 Vl 89.845

LOP 2_.54 VI I 37.487 GAP 8.94 AZP 88.81 TAL 207.75 TAP 55.88 RCA 99.83 APO 153.84 V8 35.001

GP 33.88 ZAL 128.71 ZAP 142.10 [TS 55.57 ZN[ 123.03 [T[ 155.48 ZAC 135.02 ETC 257.56 CLP-181.69

DLA -43.18 RAL L_8.SS RAD 6597.8 VEL 11.882 PTH 2.11 VHP 7.087 DPA 18.64 RAP 850.47

L-I TIRE 1NJ LAT INJ LONG ZNJ RT ASC %NJ AZNTH INJ TIN[ PO CST TIN INJ 8 LAT

1397.55 L_.07 21.53 11_.20 123.45 4 41 18 887.5 33.25

5300.38 L_.O8 855.17 112.21 123.44 13 5 _4 4900.8 33.28

1597.55 29.07 21.53 112.20 123.45 4 41 18 887.5 33.85

5800.58 1_.08 255.17 118.21 123.44 13 5 24 4MX3.6 53.88

1987.55 29.07 21.53 11_._ 123.45 4 41 18 887.5 33.25

5500.58 21J.08 255.17 112.21 123.44 13 5 _4 4900.8 33.88

DIFFERENTIAL C(:8_ECTION$

TD£ -._O_ T_A-1.L_JO1 TC3-3.7109 lktU .J9OO

RDE .2_ RItA -.0_18 lC3 .31191 FAU .040_0

FD( -.4103 FRA 0.0491 FC3-1.7758 BEP 12979

BOE .6568 MA 1.8303 BC3 3.7382 FSP -488

MID-COURSE EXECUTION ACCURACY

SGT 4138.3 _ 481.5 SG3 144.4

RRT -.7251 RRF -.8899 8TF .8752

4191.4 1_3 ._.45 fl13 -.8778

S_1 4147.8 882 35T,2 THA 175.0d

ECC 1.3259

INJ 8 LONG

13.99

847.60

13.96

847.60

13.98

247.60

CRBIT DETERNINATION ACCURACY

ST 1355.8 _ 347.0 88 538.8

CRT _.8581CR8 .9953 CST -.8977

LSA 1421.5 NSA 818.3 SSA 12.9

EL1 1388.7 EL2 173.4 ALF 187.40
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE OCT 12 1970 FLIGHT TIME 142.00 ARRIVAL DATE MAR 5 1971

HELIOCENTRIC CONIC

RL 149.30 LAL -.00

RP 108.31 LAP 1.54

RC 148.899 GL -16.97

PLAN2TOCENTRIC CONIC

C$ 18.089 VHL 4.253

LNCH AZMTH LNCH TIM(

10.04 4 47 6

119.96 11 30 55

60.04 4 47 6

119.96 11 30 3S

e0.04 4 47 8

119.99 11 30 35

DIFFERENTIAL CORRECTIONS

TO( -.7994 TRA-1.1476 TC3-4.1755 BAU 1.0144

ROE .241kl RRA -,0159 RC3 .3994 FAU .04080

FD( -.5437 FRA .0119 FC3-1.9926 BSP 13334

BID( .8675 BRA 1.1479 BC3 4.1945 FRP -484

DISTANCE 426.756

LOL 18.26 VL 26.991 GAL -6.60 AZL 92.96 HCA 211.32 SMA 126.48 ECC .21291 IN¢ 2.9557 V1 Z9.645

LOP 229,54 VP 37.434 GAP 9.14 AZP 87.47 TAL Z06,06 TAP 57.38 RCA 99.55 APO 153.40 VZ 34.986

GP 30.85 ZAL 127,78 ZAP 144.97 ETS 54,53 ZAE 124.22 ETE 157,28 ZAC 132,32 ETC 258.74 CLP-182.52

OLA -40.S0 RAL 242,16 RAD 6567.7 VEL 11.810 PTH 2.09 VMP 6.974 DPA 9.21 RAP 251.94 ECC 1.2977

L-I TIME INJ LAT INJ LONG INJ RT A6C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1497.98 28.08 14.77 113.17 120.18 5 12 6 896.0 31.86 7.05

5527.46 28.09 256.81 113.17 120.17 13 2 42 4927.5 31.87 249.08

1497.86 28.08 14.77 113.17 120.18 5 12 6 698.0 31.86 7.05

5517.46 28.09 266.81 113.17 120.17 13 2 42 4927.5 31.87 Z49.08

1497.96 28.08 14.77 113.17 120.18 5 12 6 898.0 31.86 7.05

5527.46 28.09 256.81 113.17 120.17 13 2 42 4827.5 31.87 249.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4228.9 $GR 480.0 SG3 149.0 ST 1241.4 SR 336.5 SS 280.6

RRT -.7169 RRF -.8708 RTF .8715 CRT -.8490 CR8 .9967 CST -.8651

SG6 4256.1 R23 .3399 R13 -.8737 LSA 1298.5 NSA 216.S SSA 16.2

SGI 4243.4 SGZ 328.5 THA 175.25 EL1 1274.5 EL2 173.2 ALF 166.79

LAUNCH DATE OCT 12 1970 FLIGHT TZNE 144.00 ARRIVAL DATE MAR S 1971

HELIOCENTRIC CONIC

RL 149.30 LAL -.00

RP 106.35 LAP 1.36

RC 149.057 GL -16.95

PLANIETOCENTR|C CONIC

C3 19.79S Mi4L 4.09§

LN(H AZNTH LNCM T|M[

65.95 "S 19 $5

111.07 11 16 9

63.95 5 19 55

116.07 11 26 9

83.93 5 19 55

116.07 11L_ 9

DIFFERENTIAL CCRR[CTIOM8

TDE -.IUllD6 TRA-l.DS41 TCS-4.SOOS BAU 1.0551

ROE .£561 mtA -.0511 RC3 .4035 FAU .04039

FDE -.£719 FRA .0711FC3-2.0855 BSP 13598

IN)( .7286 MA 1.0546 BCS 4.6181 FSP -491

DISTANCE 451.492

LOq. 18.29 Vb 26.821 GAL -6.Z5 AZL 92.41 NCA 214.50 SIMA 126.03 ECC .21621 INC 2.4098 Vl 29.8A5

LOP 232.73 VP 37.372 GAP 9.35 AZP 88.01 TAL 204.36 TAP 58.86 RCA 99.16 APO 152.90 V2 34.975

GP 28.28 ZAL 126.32 ZAP 147.48 ETS 53.69 ZAE 125.13 ETE 158.90 ZAC 130.02 ETC 259.75 CLP-163.22

DLA -57.74 RAL 243.72 RAD 9397.7 VI[L 11.764 PTH 2.07 VHP 6.912 DPA 6.25 RAP 253.58 ECC 1.Z759

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

14£7.14 27.01 8.20 114.32 117.43 5 43 42 827.1 30.45 .38

5563.11 27.02 238.12 114.92 117.42 12 58 52 4963.1 30.46 251.29

1427.14 27.01 8.Z0 114.52 117.43 5 43 42 827.1 30.45 .38

5363.11 27.02 259.12 114.32 117.42 12 56 52 4963.1 30.46 251.19

1427.14 27.01 8.20 114.92 117.43 5 43 42 827.1 30.45 .38

5663.11 27.02 259.12 114.92 117.42 12 38 52 4963.1 30.46 251.29

MID-COURSI[ EXI[CUTION ACCURACY ORBIT OETERMINAT|ON ACCURACY

SGT 4313.2 SGR 469.5 $63 151.6 ST 1121.1SR 329.5 sS 230.4

RRT -.7209 RRF -.8456 RTF .8679 CRT -.8572 CRS .9935 CST -.813A

SG_ 4338.7 R23 .3123 R13 -.8697 LSA 1171.S MSA 214.1 9SA 20.2

SG1 4326.5 SG2 324.4 TMA 175.49 EL1 1155.4 EL2 174.9 ALF 165.85

LAUNCH DATE OCT 12 1970 FLIGHT TIME 146.00 ARR|VAL DATE MAR 7 1971

HELiOCENTMIC CONIC DISTANCE 45&.239

RL 149.50 LAL -.OO LOlL 18.26 VL 26.854 GAL -5.65 AZL 91.95 HCA 217.68 6MA 125.59 ECC .21366 INC 1.9459 V$ 29.645

RP 106.39 LAP 1.19 LOP 235.92 VP 57.311 GAP 9.55 AZP 86.46 TAL 202.64 TAP 60.52 RCA 98.76 APO 152.42 V2 34.962

RC 151.205 GL -15.23 GP 26.07 ZAL 124,42 ZAP 149.69 ETS 53.04 ZAE 125.64 ETE 160.55 ZAC 126.06 ETC 260.64 CLP-163.96

PLANETOCENTRIC CONIC

C3 15.720 VHL 3.945 DLA -35.44 RAL 249.26 RAD 6567.6 VEL 11.709 PTH 2.06 VHP 6.888 DPA 3.68 RAP 255.30 ECC 1.2587

LNCH AZMTH LNCH TIN( L-X TIME INJ LAT INJ LONG lNJ RT ASC ZNJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

67.75 5 54 24 1352.26 25.90 1.56 116.20 115.07 6 16 56 752.3 29.05 353.68

112.65 11 19 55 5608.61 25.92 262.17 116.21 115.06 12 53 24 5008.6 29.07 254.30

67.75 5 54 24 1352.26 25.90 1.56 116.20 115.07 6 16 56 752.3 29.05 353.68

118.25 11 19 55 5100.61 25.92 262.17 116.21 115.06 12 55 24 5008.6 29.07 254.30

67.75 5 54 24 1352.29 25.90 1.56 116.20 115.07 6 16 56 752.5 29.05 353.68

112.25 11 19 55 5608.61 25.92 292.17 116.21 115.06 12 53 24 5008.6 29.07 254.30

DIFFERENTIAL CORRECTIONS MI0-COURSI[ EX[CUT|ON ACCURACY OR91T DETERMINATION ACCURACY

TO( -.5891 TRA -.9§27 TC3-5.0015 BAU 1.0545 SGT 4394._ 5GR 491.8 SG5 153.0 ST 997.9 SR 326.0 SS 184.5

ROE .22S1 RRA -.03107 RC3 .4056 FAU .03993 RRT -.7104 RRF -.8168 RTF .8651 CRT -.8245 CRS .9788 CST -.7274

FDE -.20_D FRA .1287 FC5-2.1823 BSP 13843 8648 4418.4 R23 .2829 R15 -.8966 LSA 1044.2 MSA 212.7 5SA 25.1

BOE .6504! BRA .9554 BC3 5.0179 FSP -493 SG1 4406.5 SG2 314.2 THA 175.71 EL1 1034.6 ELI 178.0 ALF 164.46

LAUNCH DATE OCT 12 1970 FLIGHT TIME 148.00 ARRIVAL DATE MAR 9 1971

H_LIOCENT21C C(_ilC

RL 149.50 LAL -.00

RP 104.45 LAP 1.01

RC 156.$45 GL -10.74

PLAMETOCENTRIC CONIC

C3 14.884 VHL 5.858

LNCH AZMTH LNCH TIME

71.67 6 51 54

108.55 11 10 47

71.67 6 51 54

108.58 11 10 47

110.00 10 _ 44

110.00 1R 19 6

DIFFERENTIAL CaUtI[CTIGN8

11)( -.4976 TRA -.1467 TC5-3.3828 BAU 1.0741

RD( .211_ lIRA -.0424 RC3 .4075 FAU .03670

FIDE -.1477 FRA .1_3 FC3-2.2311 Blk 0 14137

BOE .5434 BRA .8467 RC3 3.3982 FSP -49G

DISTANCE 443.976

LOL 18.26 VL 26.786 GAL -5.46 AZL 91.34 NCA 220.67 SMA

LOP 259.11 VP 37.250 GAP 9.73 AZP 88.83 TAL 200.91 TAP

GP 24.17 ZAL 122.17 ZAP 151.66 ETS 52.57 ZAE 126.40 ETE

125.16 ECC .21426 IN(: 1.5447 V1 29.845

61.78 RCA 98.35 AlSO 151.98 V2 34.949

161.&4 ZAC 126.36 ETC 261.46 CLP-164.72

DLA -53.32 RAL 252.81 RAD 9567.6 VEL 11.67_ PTH 2.03 VHP 6.894 DPA 1.43 RAP 257.15 ECC 1.2449

L-| TIM( INJ LAT |NJ lONG lNJ RT A$C INJ AZMTH |NJ TIME PO C$T TIM |NJ 2 LAT INJ 2 LONG

1269.09 24.78 354.49 118.19 113.02 6 53 3 669.1 27.67 546.59

5147.L_ 14.79 2611.20 118.19 113.01 12 45 15 5067.2 27.68 258.31

1210.09 24.76 354.49 118.19 113.02 9 53 5 669.1 27.67 346.59

5N7,22 14.79 289.20 118.19 115.01 12 45 15 5067.2 27.68 258.31

5814.56 L_3.05 275.17 115.73 119.29 11 59 40 5214.6 25.67 267.90

5457.78 L_9.71 252.01 lt0.25 107.75 13 50 3 4857.8 31.84 243.45

MID-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

$GT 4479.2 9GR 458.1 863 153.8 ST 874.5 SR 325.6 $8 146.3

RRT -.6979 RRF -.7865 RTF .8640 CRT -.6108 CR3 .9245 CST -.5810

$G_ 4501.4 R23 .2517 R13 -.8653 LSA 919.9 MSA 212.1 SSA 31.1

861 4489.7 SGZ 527.3 THA 175.89 EL1 915.2 EL2 182.1 ALF 162.48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970P

LAUNCH DATE OCT lZ 1lYO FLIG44T TIM( 1SO.DO ARRIVAL DATE MAR 11 1971

NELIOCENTItlC CONIC D|RTANC[ 449.701

RL 149.30 LAL -.DO LOt. 111.26 VL 29.720 GAL -5.OQ AZL 91.19 14CA 224.05 114A 124.74 ECC .21502 IN(: 1.1922 VS 29.845

RP 108.47 LAP .94 LOP 242.30 VP 57.191 GAP 9.13 AZP 69.14 TAL 199.17 TAP 63.22 RCA 97.92 APO 151.57 V2 $4.R$7

RC 159.470 GL -9.45 GP 22.51 ZAL 119.61 ZAP 1S3.42 IrT6 52.27 Zld[ 126.96 IrTE[ 162.79 ZAC 124.RR ETC 292.P3 CLP-145.49

PLAI4[ TO([[NTIt I C CONIC

C3 14.215 VHL 5.770 DLA -51.34 RAL 259.40 R/d) 8§87.8 VI[L 11.845 PTH 2.04 VHP 6.921 DPA -.54 RAP =['59.09 [CC 1._'339

LNCH AZNTN LNCN TIN| L-I TIN| INJ LAT INJ LONG INJ liT AI_ INJ AZNTH INJ TIN| leo CRT TIN INJ s, LAT INJ Z LONG

75.99 7 14 Sl 1188.79 23.63 348.40 110.45 111.21 7 34 11 599.9 29.$0 358.49

IDA.or 10 59 215 5748.15 _S,14 271.72 110.45 111.18 12 32 15 5149.1 :56.51 PIS.RZ

75.96 ? 14 51 1110,71 23.85 $48.40 110.45 111.21 ? 34 11 66i.8 29.30 558.49

IO4.01 IO Sl II 3748.15 _.14 271.72 110.45 1|1.18 12 32 15 5149.1 29.51 263.62

110.00 9 SO 21 044.46 15.40 SOI.LqJ 116.18 120.90 lO I P? 34.5 19.39 219.iO

110.00 13 ZO I 3L_8.44 52.43 _0.48 1t3.3t 101.44 14 48 27 4999.4 53.97 231 .d?

DIFIrEIE(NTIAL C(]ER(CTION9 NID-COUI lur IrmrcuTIOi ACCURACY DRSIT DE[TE[RNINATION ACCURACY

TD[ -.41_M) TRA -.7309 TC3-5.73S8 BAU 1.0_J 8&T 45S8.7 _ 4N.3 893 153.8 9T 745.0 Sit 329.7 $S 117.3

.2142 Ilia -.044NI IIC3 .401_ FAU .03738 RRT -.84k1_ _ -.7560 IITI r .8438 CRT -.7943 CR9 .7101 CST -.5170

FD( -.0943 FRA .2340 FC3-2.28110 BSP 14413 _ 4581.4 IU_ .sin18 R13 -.8847 LSA 793.1 NSA 212.0 $6A 39.0

10_ .4ll8 MA .7511 IC3 5.7301 FIP -497 SGI 451D.5 IG_ 3_.8 llAA 179.07 ELI 791.7 ELI 186.8 ALF 159.61

LAUk_H DATE[ OCT 1 _' 1970 FLIGHT TIN| 132.00 ARRIVAL DATE MAR 13 1971

H[L IOC[NTR IC C_NIC D|STMICE 455.414

RL 146.50 LAL -.00 LOL 19.21 VL _l.lS5 GAL -4.68 AZL IlO.IMI HCA 227.23 GHA 17.4.34 E[CC .21594 INC .8780 Vl 29.945

RP 108.51 LAP .M LOP 246.48 VP 37.132 GAP 10.13 AZP 01.40 TAL 197.42 TAP 34.65 RCA 97.49 APO 151.18 VZ 34.925

It(: 137.3i7 G£. -9.32 GP 21.D8 ZAL. 1|8.80 ZAP 15S.Ol ITS 32.18 ZA[ 127.21E[TE[ 163.78 ZAC 125.90 ETC ZGZ.96 CLP-166.26

PL.AM[TGCE[NTIlIC CONIC

C5 13.111 VIAL 3.700 DLA -£9.48 RAL _10.03 ILIAD 8387.5 VEL |1.922 PTH 2,04 VHP 9.183 DPA -2.26 RAP 261.12 ECC 1.2255

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

91.51 8 ID IS IO30.IO s_.47 335.55 t22.H 109.58 I Z? 3t 430.9 ?,4.93 $27.66

N.49 10 I_) 34 51141.43 !1.441 lliO._MJ l_.N 109.$8 lZ 7 42 5298.4 24.94 272.49

1OO.DO 8 SO 41 870.tO 18.31 _.34 121.85 113.23 10 10 9 79.6 22.54 301.01

100.00 11 14 11 SAI84.N M.85 1.85 114,07 103.90 12 58 5 50114.7 27.58 210.54

110.OO 9 33 12 754.31 12.11 310.£5 117.75 122.18 9 47 48 154.5 19.36 303.61

110.O0 14 4 |7 5|83.01 33.38 t32.40 125.10 H.78 15 30 50 4593.0 34.16 223.20

DIFFE]N[NTIAL CaM_CYI_ NID-COtnI_[_CUTION ACCURACY ORBIT D[TE[RMINATION ACCLMACY

-.9218 111A -.8074 TC3-I.O!IAI BAU 1.1108 8GT 44_5.789R 4_.4 SG3 153.4 ST 609.2 SR 329.7 99 104.3

.2119 NRA -.0699 IIC3 .4094 FAU .ON3S liT -.1441 lUEI r -.7_35 RTF .8839 CRT -.7718 CRS .4741 CST .O8_O

IrD( -.0499 IrllA .21_17 FCS-_.Iltl IJlIP 14110 _4198.1 _ .1343 R15 -.IN148 LSA (_5.2 NSA 212.5 SSA 49.9

ROE ._N8 NA .4100 K3 1.0417 Flip -4N I91 4145.7 SG_ 538.6 THA 176.25 EEL1 _i5.2 E[LI 191.5 ALF 155.21

LAUNCH DATE OCT 12 1970 FLIGHT TIM( 154.00 ARRIVAL DATE MAR 15 1971

HELIOCENTRIC CONIC DISTANCE 461.115

RL 149.30 LAb -.DO LOt. 18.29 VL 26.590 GAL -4.24 AZL 90.80 NCA 230.41 SNA 125.94 ECC .21703 INC .5949 Vl 29.845

RP 109.54 LAP .46 LOP 249.86 VP 37.075 GAP 10.35 AZP 69.82 TAL 185.69 TAP l14.07 RCA 97.04 _ 150_|4 V2 54.913

RC IS9.691 GL -4.35 GP 19.81 ZAL 113.76 ZAP 151.41 E[T$ 52.21 ZA[ 127.51 E[TE[ 114.99 ZA¢ 122.49 ETC 293.99 CLP-1IT.D5

PLANETOCENTRIC CONIC

C3 15.299 VHL 3.145 DLA -27.95 RAL 293.72 RAD 8517,5 VEL 11.605 PTH 2.03 VHP 7.024 DPA -3.80 RAP 263.22 ECC 1.2187

LNCH AZNTH LNCH TIN| L-I TIN| 1NJ LAT INJ LONG INJ RT ASC |NJ AZNTH |NJ TIN| PO C$T TIN INJ 2 LAT |NJ 2 LONG

90.00 8 41 5 974.17 17.57 5_8.38 124.24 112.57 8 57 19 574.2 20.49 321.95

113.00 10 2O _8 924.19 25.01 _88.53 121.97 103.59 10 59 O 24.2 26.71 299.24

1OO.00 9 19 19 950.59 14.49 311.95 12t.77 119.45 9 53 29 250.9 17.90 511.74

100.O0 12 53 3 5511.05 26.45 295._8 127.34 89.95 14 4 54 4911.0 29.47 247.0A

110.OO 9 t9 49 927.0_ 9.53 314.19 115.89 122.98 9 40 36 227.0 13.81 _07.70

110.O0 14 42 2 5107.36 34.08 225.78 128.37 92.89 16 7 9 4507.4 34.10 214.52

DIFIr(RENTIAL CCIRR(CTI(_LS NID-COURK [XE[CUT|ON ACCURACY ORBIT DE[TE[RIAINATION ACCURACY

TO( -.t$38 TRA -.4787 TC3-8.3339 BAU 1.1279 SGT 4710.2JJGR 457.7 SG3 152.5 ST 497.9 SR 551.1 Ss 111.2

RD( .2013 lUtA -.0137 tiC3 .4078 FAU .03604 RllT -.t41M RRI r -.ll25 RTF .8647 CRT -.7339 CR$ .0792 CST .4625

FOE .0051 irRA .3510 FC3-2.21_8 B&P 14148 _ 473_.4 RL_3 .ltlO R13 -.9655 LSA 539.8 NSA 212.1 SSA 45.2

BO( .31_9 lIRA .4009 BC3 9.3497 FSP -4tM $4;1 4718.6 _ 347.8 THA 176,57 EL1 558.6 E[LI 195.2 ALF 147.01

LAUNCH DATE[ OCT 12 1970 FLIGHT TIN[ 156.09 ARRIVAL DATE NAR 17 1971

HELIOCENTRIC CONIC DISTANCE 468.803

RL 149.30 LAL -.00 LOL 18.26 VL 28.5P8 GAL -3.81 AZL 60.34 HICA 233.58 SMA 123.55 ECC .21831 INC .3364 Vl 29.845

RP 101.511 LAP .27 LOP 251.84 VP 37.0111 GAP 10.54 AZP 99.80 TAL 193.D0 TAP 67.48 RCA 96.50 APO 150.52 V2 34.901

RC 191.784 GL -2.47 GP 18.70 ZAL 110.54 ZAP 157.79 E[T$ 52.44 ZA[ 127.77 E[TE[ 165.46 ZAC 121.44 ETC 264.58 CLP-167.79

Pt.AN[TOCE[NTN I C CONIC

C3 14.006 WAL 3.1Ot DLA -26.80 IIAL H7.44 RAD IH7.5 V[L 11.583 PTH 2.83 VHP 7.15t55 DPA -5.15 RAP 295.59 ECC 1.2140

LNCH AZNTH LNCH TIN| L-I TIME ZNJ LAT INJ _ INJ RT AS(: INJ AZll4Tfl INJ TIN| PO (ST TIM INJ 2 LAT INJ 2 LONG

60.00 9 7 D 1131.89 13.21 338.81 1_5.82 115.28 8 26 1 551.9 16.50 531.79

RO.O0 11 32 14 5743.11 27.23 271_.tl 150.31 99.08 13 7 59 5145.2 28.07 264.12

100.00 9 1 55 955.12 11.21 3_4.91 lg'4.11 117.89 9 17 49 355.1 14.86 518.01

100.00 13 20 11 53157.20 _9.45 PAT.SO 1_0.98 95.39 14 30 8 4797.2 29.88 238.60

110.00 9 _ 17 _1.12 7.14 317.81 11_.43 123.52 9 37 8 291.1 11.50 311.23

110.00 19 18 18 5033.N 34.18 211,03 190.8_ 89.50 19 40 10 4454.0 33.73 210.92

DIFF_RE[NTIAL CONIH[CTION8 MIO-_ IrXI[CUTIOH ACCURACY ORBIT DE[T[RNINATIC_I ACCURACY

TD( -.1437 TRA -.3_IT_J TC3-8.5893 8AU 1.1443 8GT 4780.8 _ 459.9 $93 151.2 ST 322.9 SR 333.5 $S 134.0

RDE .10414 I_A -.0714 NC3 .4055 FAU .03344 RRT -.ILe99 _ -.84£5 RTF .8661 CRT -.6500 CRS -.2277 CST .6491

FDI[ .0411 IrllA .5770 FC3-2.2409 B6P 15197 SCA_ 4110_.6 flL_ .14t_ ill3 -.8668 LSA 426.8 14SA _08.4 SSA 96.5

IM)( .2532 BllA .3450 9C3 9.58111 FRP -491 SGI 4788.6 SG2 358.6 THA 176.51 ELI 421.7 EEL2 194.1 ALF 135.58
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 5. 1970)

LAUN(M DATE O(T 12 JD?O

N(L IOC(NTRIC CONIC

RL 149. |0 LAL -.DO

RP 109.S1 LAP .08

RC 198.895 GL -.79

PLANETOCEklTR I C CONIC

CS 12. 934 VHL 5.583

LNCH AZMTH LN(H TIM(

l)O.OO 7 50 40

90.00 12 18 43

100.00 8 $I 48

1OO.00 14 0 18

110.00 9 20 15

110.00 15 48 19

FLIGHT TIME 15S.0D ARRIVAL DATE MAd 19 1971

DISTANCE 472,47S

LOt. 18.28 VL 28.484 GAL -3.$t AZL 90.10 t'K:k 286.78 SNA

LOP 255.01 VP 38.983 GAP 10.78 AZP 89.95 TAL 192.12 TAP

GP 17.71 ZAL 107.18 ZAP 159.00 ETS 52.83 ZA( 127.99 ETE

123.17 ECC .21978 INC .0982 Vl 29.945

86.88 RCA 98.10 APO 150.24 VZ 34.890

166.16 ZAC 120.53 (TC 265.08 CLP-168.54

DLA -24.17 RAL 271.20 RAO 8547.5 VEL 11.585 PTH 2.03 VHP 7.178 OPA -6.55 RAP 267.61 ECC 1.Z112

L-I TIM( INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

1237.07 10.07 349.05 128.38 116.81 8 11 17 637.1 15.56 338.11

5834.33 EO.04 294.t8 153.58 94.14 13 52 37 5084.3 28.32 259.03

1D)R.8Z 1.47 319.70 127.51 118.77 9 9 6 489.8 12.25 322.95

5304.82 29.84 240.89 133.67 91.89 15 28 44 4706.8 29.78 231.89

950.47 4.89 320.74 125.32 123.87 9 36 6 350.5 9.31 514.44

4968.93 34.05 214.98 133.40 86.50 17 11 7 4368.9 35.17 205.83

DIFFERENTIAL CORRECTIONS

TO( -.0501 TRA -.1817 TC3-8.7485 BAU 1.1600

ROE .EORO RRA -.0818 RCS .4018 FAU .03228

FD( .08tM FflA .4212 FC5-2.1743 8$P 15442

SO( .2140 BRA .20841BC3 6.7804 FSP -487

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4847.4 _ 41_.5 SG3 149.5 ST 193.5 SR 535.S SS 165.5

RRT -.8107 RRF -.8334 RTF .8677 CRT -.3640 CRS -.4148 CST .5163

4819.4 R23 .1268 R18 -.8688 LSA 555.9 MSA 189.5 SSA 121.8

$81 4855.7 $82 385.8 THA 178.65 ELI 345.6 EL2 175.0 ALF 106.08

LAUNCH OAT( OCT 12 1970 FLIGHT TIN( 180.00

MIlL IOC(NTR 1C COl, I I C

RL 149.30 LAL -.00

RP 1041. I§ LAP -.11

RC 188.93£ _ .90

PLAN(TO(ENTR I C CONIC

C.q 1£. 778 VHL 3.$74

LNCH AZMTH LNCH TIN[

90.00 7 40 44

00.00 11 58 50

100.00 9 45 37

100.00 14 _ $7

110.00 9 19 59

110.00 14 19 4|

DISTANCE 478.135

LOL 19.28 VL 29.402 GAL -2.91 AZL 89.88 HCA 239.93 SNA

LOP 258,19 VP 30.909 G4P 10.88 AZP 90.04 TAL 190.33 TAP

&P 14.84 ZAL 103.15 ZAP 160.13 ETS 53.41 ZN[ 128.18 ETE

ARRIVAL DATE MAR 21 1971

122.79 ECC .22145 INC .1209 Vl 29.845

70.26 RCA 95.80 APO 149.99 VZ 34.880

166.81 ZAC 119.70 ETC 265.75 CLP-199.29

DLA -Z_.47 RAL 274.114 RAD 4547.5 V[L 11.583 PTH 2.03 VHP 7.270 DPA -7.57

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN

1314.32 7.37 350.03 131.22 117.42 8 2 48 724.3

5545.1Z 29.50 258.17 131.73 90.99 14 31 15 4945.1

1114.88 5.1_ 333.89 130.47 119.34 9 4 12 514.9

5L_9.79 29.87 234.97 131.73 98.98 18 5 47 4829.8

1007.17 Z.74 $23.71 128.45 124.09 9 34 46 407.2

4910.27 33.89 210.41 134.44 83.85 17 40 55 4310.3

DIFFERENTIAL C_ItlI(CTION8

TDI[ -0517 TIIA -.0300 TC3-4.9570 BAU 1.1731

RDE .CO77 RRA -.0tN_S RCS ..3R34 FALl .D3048

FD( .1301 FRA .4842 FC3-2.0793 BIMle 15389

BOE .2141 BRA .0971 8C3 8.8913 FSP -478

RID-COUR9[ EXECUTION ACCURACY

SGT 4901.8 8442 4M.4 $G3 147.3

RRT -.5900 RRI r -.8041RTF .8987

S_B 4914,8 N13 .1090 R13 -.8892

SG1 4910.5 SG2 374.4 THA 178.78

RAP 289.98 ECC 1.2103

INJ 2 LAT INJ 2 LONG

10.99 343.22

29.13 249.51

9.85 327.24

29.40 226.19

7.19 317.46

32.47 201.39

ORBIT DETERMINATION ACCURACY

ST 169.5 SR 334.5 SS 202.9

CRT .4748 CRS -.5280 CST -.3659

LSA 389.4 NSA 162.7 83A 142.2

ELI 548.1 EL2 144.2 ALF 73.68

LAUNCH DATE OCT 12 1970

HELIOCENTRIC COqlC

RL 149.30 LAL -.00

RP 108.68 LAP -.29

RC 117.985 GL 2.41

PLAN(TOCENTRIC CONIC

C3 12.931 VHL 3.58t

LNCH AZNTH LNCH TIN(

90.00 7 34 27

90.00 13 35 20

100.00 8 4E 0

lO0.OO 15 10 28

110.00 9 20 58

110.00 18 48 0

FLIGHT TIN[ IS2.00 ARRIVAL DATE MAd 23 1971

DISTANCE 483.777

LOt. 18.26 VL 24.341 GAL -2.44 AZL 89.87 HCA 243.10 SMA 122.45 ECC .22334 INC .5283 Vl 29.845

LOP 281.$6 VP 58.855 GAP 11.20 AZP 90.15 TAL 188.54 TAP 71.64 RCA 95.09 APO 149.77 V2 34.869

GP 16.05 ZAL 100.04 ZkP 141.17 ET$ 54.16 ZAE 128.35 ETE 167.37 ZAC 118.95 ETC 246.42 CLP-170.D3

DLA -20.78 RAL 278.77 RAD 4587.5 VEL 11.585 PTH 2.03 VHP 7.573 DPA -8.27 RAP 272.20 ECC 1.2112

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1402.54 4.90 354.45 134.39 117.95 7 57 50 602.5 8.$0 347.72

5418.77 28.28 252.38 139.98 48.09 15 8 28 4888.8 27.89 243.98

1184.57 3.85 337.74 133.70 119.69 9 1 44 584.6 7.58 331.16

5191.97 29.48 229.95 139.90 86.24 16 36 30 4582.0 28.84 221.23

109£.49 .82 3Z9.60 151.82 124.18 9 38 40 482.5 5.10 320.58

4858.85 33.22 209.31 139.45 81.45 18 S 57 4256.8 31.68 197.42

DIFFERENT IAL CORRECTIONS

TOE .1574 TRA .1372 TC3-6.9037 BAU 1.1861

ROE .2092 RflA -.1035 RE3 .3640 FAU .02917

FOE .1991 FRA .5089 FC3-1.9983 BSP 15752

BO( .2910 BRA .1717 BC3 8.9144 FSP -470

LAUNCH DATE OCT 12 1970

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4957.9 SGR 466.7 $83 145.1 ST 300.8 SIR 357.2 SS 241.1

RtIT -.3999 RtRF -.5795 RTF .8705 CRT .7780 CRS -.5945 CST -.8158

SGIB 4979.9 R23 .0943 R13 -.8709 LSA 466.3 NSA 185.1 88A 102.3

SG1 4995.1SG2 382.9 THA 176.91 EL1 426.4 EL2 149.4 ALF 49.21

FLIGHT TIME 164,00 ARRIVAL DATE MAR 25 1971

DISTANCE 489.398

L0L 18.29 VL 19.281 GAL -1.95 AZL 8D.49 NCA 146.27 SNA 122.09 ECC .22546 INC .3239 VI 29.845

LOP 2t!4.53 VP 34;.803 GAP 11.44 AZP 90.21 TAL 199.74 TAP 73.02 RCA 94.55 APO 149.90 V2 34.659

GP 15.35 ZAL _H_.37 ZAP 1_.14 ETS 35.09 ZAE 128.51ETE 187.87 ZAC 118.23 ETC 287.10 CLP-170.76

14(LIOCENTRIC CONIC

RL 149.30 LAL -.00

RP 108.71 LAP -.48

RC 170.013 r,,t. 3.82

PLAN(TO([NTR ! C CC_II C

C3 13. 008 VHL 3.80Q

LNCH AZMTH LNCH TIN[

90.00 7 30 53

90.00 14 9 21

100.00 8 40 7

100.00 13 42 28

110.00 9 L_ 52

110.00 17 19 13

DLA -19.11 RAL 282.55 RAD 9597.5 V(L 11.593 PTH 2.03 VHP 7.489 DPA -9.05 RAP 274.55 ECC 1.2140

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

1475.53 2.59 $59.54 137.81 118.21 7 55 8 875.5 6.31 351.87

5401.58 28.01 247.89 145.33 95.93 15 39 23 4801.8 27.11 239.13

1281.04 1.40 341.40 137.19 119.86 9 O 58 651.0 5.37 334.85

5101.51 L_9.32 215.49 143.19 83.91 17 7 30 4501.3 28.17 218.85

1117.07 -1.49 32.1.45 135.37 124.16 9 41 29 517.1 3.03 323.24

4808.04 32.97 20t.91 142.92 79.32 18 39 21 4108.0 30.85 193.88

DIFFERENTIAL COIIIt[CTIONS NID-COImlM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( .£488 TRA .L_913 TC3-8.9495 BAU 1.L_D99 SGT 5050.9 8DR 471_.$ SG3 143.4 ST 445.0 SR 340.8 38 266.4

RDI[ .2111 RIIA -.11n RC3 .3798 FAU .D1827 RRT *.5571 W -.5395 RTF .8787 CRT .8038 CR3 -.812_ CST -.9082

• 1893 FRA .5379 FC3-1.8817 BIke 1M38 SG6 5072.8 RL_ .0809 RI3 -.8790 LSA 583.1 NSA 197.5 3SA 78.1

BID( .3251 BRA .3125 BC3 8.8598 FIMP -489 $81 5057.7 382 391.9 THA 177.00 EL1 534.8 EL2 188.0 ALF 35.74
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL .% 1970,

LAUNCH DATE OCT 12 1970 FLIGHT TI_E 166.00 ARRIVAL DATE MAR Z7 1971

M(LIOCENTRI( CO_I|C DISTANCE 495.004

RL 149.30 LAL -.00 LOt. 19.26 VL 29.222 GAL -1.45 AZL 89.29 NCA 249.44 SNA

IP IO9,74 LAP -.99 LOP Z67.70 VP 39.752 GAP 11.t8 AZP 90.25 TAL 184.93 TAP

RC 172.049 GL 5.11GP 14.72 ZAL 92.68 ZAP 163.04 ITS 56.21ZAE 128.65 (T[

PLANE TOCENTRIC CONIC

C3 13.304 VHL 3.U9 DLA -17.46 RAL ZBG.SO RAG 6587.5 VEL 11.606 PTH 2.03 VHP

121.73 ECC .22783 INC .71DO Vl 29.845

74.38 RCA 94.00 APO 149.49 V2 34.850

168.32 ZAC 117.57 ETC 267.77 CLP-171.48

LN(H AZMTH LNCH TIME L-I TIRE INJ LAT INJ LONG |NJ RT A$C INJ AZNTH INJ TIN[

90.00 7 Zl 19 1545.29 .31 2.43 141.43 118.32 7 54 4

90.00 14 41 31 5941.64 Z7.62 243.34 141.80 83.51 16 10 32

100.00 8 39 31 1315.51 -.78 344.93 140.82 119.68 9 1 27

100.00 19 12 59 5046.85 28.86 221.48 14a.62 81.65 17 37 G

110.00 9 25 30 1171.48 -3.54 352.29 139.10 124.02 9 45 1

110.00 17 43 30 4783.47 32.08 199.28 145.94 77.44 19 2 53

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCUWACY

TOE .3802 TRA .4_8 TC3-9.8092 8AU 1.2128 5GT 504J8.5 _ 471.3 _3 140.4

ROE .2115 RItA -.1L_4 RE3 .5585 FAU .02833 RRT -.5315 RRF -.5277 RTF .8763

FOE .2302 FRA .5883 FC3-1.7191BSP 18Z05 _ 5090.4 RZ3 .0698 R13 °.8766

BD( .4351ENtA .5087 8C3 9.9197 FSP -461 SG1 5074.8 _ 399.7 THA 177.15

7.608 DPA -9.7Z RAP 276.94 ECC 1.2190

PO CST TIN |NJ 2 LAT |NJ 2 LONG

9d5,3 4.09 355.79

4741.6 29.43 234.88

715.5 3.20 338.41

4446.6 27.43 212.95

571.5 .95 326.08

4163.5 29.99 190.67

ORBIT DETERMINATION ACCURACY

ST 661.9 SIR 338.1 39 31Z.d

CRT .8134 CR$ -.6599 CST -.9530

LSA 778.1HSA 203.1SSA 58.6

ELI 721.0 EL2 180.6 ALF 24.16

LAUNCH DATE OCT 12 1970 FLIGHT TIN[ 168.00 ARRIVAL DATE NAR 29 1971

HELIOCENTRIC CONIC DI8TANCE 500.568

RL 149.30 LAL -.00 LOL 18.28 VL 26.164 GAL -.93 AZL 89.11NCA 252.61SNA

RP 104.77 LAP -.95 LOP 270.98 VP 39.703 GAP 11.93 AZP 90.27 TAL 183.12 TAP

RC 174.0480 GL 9.28 GP 14.15 ZAL 88.9_1ZAP 163.88 [TS 57.53 ZNE 128.79 ETE

PLAN[TO(ENTNIC CONIC

C3 13.737 Vt4L 3.708 DLA -15.83 RAL 269.99 RAO 8567.5 VI[L 11.824 PTH 2.04 VHP

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ _ INJ RT ARC |NJ AZNTH INJ TIN[

90.00 7 £7 19 1812.09 ol.87 6.20 145.22 118.24 7 54 9

90.00 15 12 3 5297.99 27.15 239.49 150.37 81.93 18 40 11

100.00 8 59 $1 1379.98 -2.92 348.40 144.64 119.79 9 2 50

100.00 18 42 9 4997.41 28.35 217.'180 150.18 80.05 18 5 27

110.00 9 28 3t) 1295.84 °5.81 335.14 142.07 123.78 9 49 4

110.00 10 9 31 4723.01 31.42 168.30 149.40 75.70 10 28 34

DIFFERENTIAL CCRRECTION8 MID-COURK EXECUTION ACCURACY

TOO .S04S TNA .R881 TC3-8.6481 BAU 1.2225 SGT 5110.48f_ 471.9 $93 137.7

RD( .2158 RRA -.1M0 RC3 .5402 FAU .02480 RRT o.5108 RRF -.5027 RTF .8183

FD( .2720 FNA .8214 FC$01.3931 BSP 18334 _ 5132.1 223 .0309 R13 -.8788

BD( .5479 BRA .7020 0C3 9.8549 FSP -433 SG1 5111.1 892 405.2 THA 177.28

121.39 ECC .23046 IN( .8885 Vl 29.845

75.74 RCA 93.41 AFt) 149.36 V2 34.8A1

168.73 ZAC 116.94 ETC 268.44 CLP-172.ZO

7.740 DPA -10.29 RAP 279.35 [CC 1.2261

PO CST TIN INJ 2 LAT INJ 2 LONG

1012.9 1.92 359.57

4689.0 25.71 231.11

778.7 1.O6 341.88

4397.4 28.87 209.49

825.9 °1.13 328.92

4123.0 29.14 187.83

OROIT D(T[RNINATION ACCORACY

ST 860.3 _kR 337.4 SS 348.1

CRT .8079 CRS 0.8772 CST -.9708

LSA 944.4 NSA ZOG.7 SSA 47.2

EL1 904.5 EL2 189.1 ALF 18.41

LAUNCH DATE OCT 12 1970 FLIGHT TIN[ 170.00 AK_IVkL DATE MAR 31 1971

HELIOCENTRIC CONIC

RL 149.30 LAL -.DO

RP 109.79 LAP -1.03

RC 171.055 GL 7.34

PLAN[TOCENTRIC CONIC

C3 14.313 VHL 3.783

L_H AZNTH LNCH TIN[

IO.OO 7 27 8

DO.DO 15 41 9

IO0.OG 9 40 54

lO0.OO 17 10 4

110.00 9 32 11

110.00 19 35 19

DISTANCE 506.147

LOL 18.26 VL 26.107 GAL -.40 AZL 88.94 NCA 255.78 SMA 121.06 ECC .23337 INC 1.0609 Vl 29.645

LOP 274.03 VP 38.654 GAP 12.20 AZP 90.28 TAL 181.31 TAP 77.09 RCA 92.81 APO 149.31 V2 34.833

&P 15.64 ZAL 85.24 ZAP 164.63 ET8 59.03 ZAE 128.91 ETE 189.10 ZkC 113.35 ETC 269.10 CLP-172.91

DLA -14.23 RAL 293.62 RAD 8367.6 VEL 11.649 PTH 2.04 VNP 7.893 DPA -10.76 RAP 281.79 ECC 1.2396

L-I TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM |NJ 2 LAT INJ 2 LONG

1678.93 -4.DO 9.89 149.13 118.08 7 55 7 1078.9 -.21 3.26

5240.01 26.63 238.07 154.05 79.99 17 8 29 4640.0 24.97 227.79

1440.92 -5.02 351.83 148.59 119.51 9 4 58 840.9 -1.05 345.29

4955.25 27.77 214.74 153.81 78.47 18 32 37 4353.3 25.90 206.43

1280.30 -7.86 338.03 141.97 123.42 9 53 31 680.3 -3.21 331.76

4689.83 30.78 193.68 152.97 74.34 19 53 23 4098.8 28.32 185.32

OR8IT DETERMINATION ACCURACY

ST 1055.3 SR 358.8 SS 380.0

CRT .9005 CR8 -.9878 CST -.9798

LSA 1151.5 NSA Z09.7 SSA 39.5

EL1 1090.4 EL2 195.3 ALF 14.82

DIFFERENTIAL CORRECTION8

TOO .8323 TRA .9_8 TC308.4380 6AU 1.2331

ROD .8173 RflA -.1519 RE3 .5207 FAU .02341

FDE .3043 FRA .6875 FC$-1.4192 8SP 16479

SO( .8888 BRA .9044 BC3 6.4440 FSP -445

NID-COURSI[ EXECUTION ACCURACY

8GT 5154.9 SGR 472.5 893 135.2

RRT 0.4912 RRF °.4907 RTF .8818

SGe 5174,$ R25 .0514 RI3 0.88_)

SG1 5110.Z SG_ 411.2 THA 177.41

LAUNCH DATE OCT 12 1970 FLIGHT TIME 172.00 ARRIVAL DATE APR 2 1971

tA(LIOCENTRIC CONIC

RL 149.30 LAL 0.00

RP 108.R2 LAP -1.21

RC 179.031 GL 8.29

PLANETOCENTR|C CONIC

C3 15.049 VlAt. 3.879

LNCH AZMTH LNCN TIN[

90.OO 7 27 41

90.00 19 8 51

100.09 R 42 29

100.00 17 38 44

110.00 9 58 0

11D.00 18 59 43

DISTANCE 511.$80

LOL 18.26 VL 26.050 GAL .1Q AZL M.77 NCA 258.94 _4A

LOP 277.20 VP 38.$07 GAP 12.48 AZP 90.Z4 TAL 179.49 TAP

GP 15.18 ZAL 81.59 ZAP 165.38 £T$ 60.70 ZA( 129.03 (T(

129.73 ECC .23859 INC 1.2284 Vl 29.845

78.44 RCA 92.17 APO 149.30 V2 34.825

168.45 ZAC 113.78 ETC 269.77 CLP-173.62

DLA -1E.68 RAL 297.19 RAD 4567.8 VEL 11.080 PTH 2.05 VHP 8.037 DPA -11.13 RAP 284.23 ECC 1.2476

L-I TIN[ INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

1745.78 -8.04 15._ 153.21 117.71 7 39 43 1143.8 -2.31 6.87

5197.40 29,09 235.07 137.82 78.58 17 33 29 4597.4 24.25 224.88

1502.41 -7.07 335.25 IS2.(H; 119.12 9 7 32 902.4 o3.13 348.87

4913.08 27.21 211._ 157.59 77.11 18 38 58 4314.0 25.16 t03.75

1354.93 -9.09 $40.04 191.07 122.94 • 38 13 734.8 -3.28 334.82

4634.35 30.18 191.34 ISI.I§ 73.01 20 17 17 4054.3 27.55 185.12

ORB|T DETERMINATION ACCURACY

ST 1230.3 SR 338.2 81 41_.9

CRT .7931CRS -.8981CST -.9856

LSA 1341.8 NSA 211.4 SSA 34.1

EL1 1279.D EL2 199.6 ALF 12.31

DIFFERENTIAL CCRNECTIONI

TDE .7889 TRA t.lOI7 TC3-|.1837 |kU 1.2413

RD( .2211NNA -.1140 RC3 .lie2 FAU .021t4

FOE .3379 FRA .7085 FC3-1._7 DiP 10911_

BD[ .6001BRA 1.111i BC3 1.1700 FRP -434

NID-COURliI[EXECUTIGN ACCURACY

8ST $11_.S _ 471.7 I_5 152.7

RRT -.4709RNF -.4971_ RTI r .8837

SZ13.IIIlI_ .0431 fl|S -.8839

891 5107.$ I 41S.8 THA 177.53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970_

LAUNCH DATE OCT 12 1970 FLIGHT TIME 174.00 ARRIVAL DATE APR 4 1971

HELIOCENTRIC CONIC

RL 149.30 LAL -.00 LOL 18.26 VL

RP 108.84 LAP -1.38 LOP 280,36 VP

RC 180.002 GL 9.10 GP 12,75 ZAL

PLAN[TOCENTRIC CO_IIC

CS 15.951 VHL 3.994

LNCH AZNTH LN(H TIME

90.00 7 28 46

90.00 16 35 14

100.00 8 44 30

100.00 18 2 11

110.00 9 40 1

110.00 19 23 9

DIFFERENTIAL CC_RECTI(_S

TOE .9084 TRA 1.3_98 TC3-5.8534 BAU 1.2496

RD[ .2289 RRA -.1774 RC3 .2730 FAU .02060

FD[ .$689 FRA .7449 FC3-1.1179 8SP 18750

BOE .9382 BRA 1.3418 BCS 5.8599 FSP -429

DISTANCE 517.185

25.995 GAL .73 AZL 88.61 HCA 262.11 SMA

36.561 GAP 12.77 AZP 90.19 TAL 177.67 TAP

78.02 ZAP 16S.06 ETS 62.74 ZAE 129.14 ETE

120.42 ECC .24015 INC 1.3922 Vl 29.845

79.78 RCA 91.50 APO 149.34 VZ 34.818

169.74 ZAC 115.22 ETC 270.42 CLP-174.SZ

OLA -11.17 RAL 300.61RAD 6357.6 VEL 11.719 PTH 2.06 VHP 8.203 DPA -11.42 RAP 286.72 ECC 1.Z6Z5

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

1807.55 -8.07 17.16 157.36 117.24 7 58 54 1207.6 -4.35 ID.44

5159.95 25.56 230.46 181.66 77.37 18 1 14 4560.0 23.56 2Z2.35

1383.24 -9.07 358.66 156.83 118.61 9 10 33 963.2 -5.18 552.03

4879.50 26.86 209.54 161.37 75.95 19 23 31 4279.5 24.47 201.43

1389.37 -11.69 $43.89 155.26 122.35 10 3 10 789.4 -7.34 337.50

4626.14 29.59 189.35 160.42 72.04 20 40 15 4026.1 26.85 181.23

NID-COURSE EXECUTIOH ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5228.8 SGR 470.3 SGS 129.9 ST 1434.6 8R 334.3 SS 439.5

RRT -.4506 RRF -.4351RTF .8877 CRT .7886 CRS -.7017 CST -.9895

868 5249.9 R23 .0365 R13 -.8878 LSA 1522.1MSA 212.7 SSA 29.8

SG1 5Z33.1 862 419.5 THA 177.66 EL1 1459.0 EL2 203.0 ALF 10.39

LAUNCH DATE OCT 12 1970 FLIGHT TIN( 176.00 ARRIVAL DATE APR 6 1971

HELIOCENTRIC CONIC

RL 149.50 LAL -.00

RP 108.85 LAP -1.$3

RC 181.954 G,L 9.80

PLAMETOCENTRIC CONIC

C3 17.048 VHL 4.129

LNCH AZMTH LNCH TIME

90.00 7 50 16

90.00 17 0 16

100.00 8 48 49

100.00 18 2G Z,4

110.00 9 44 10

110.00 19 4$ 32

DIFFERENTIAL CC|tRECTIONS

TD( 1.0375 TRA 1.3473 TCS-3.5432 BAU 1.2650

ROE .2341 RRA -.1990 RC3 .2553 FAU .01962

FOE .SeRS FRA .7751 FC3 -.9982 BSP 17289

80E 1.0634 MA 1.5588 BC3 5.5510 FSP -438

DISTANCE 522.655

L0L 18.26 VL 25.940 GAL 1.34 AZL 88.45 I'_A 265.27 SNA

LOP 283.32 VP $6.516 GAP 13.08 AZP 90.13 TAL 175.86 TAP

GP 12.37 ZAL 74.55 ZAP 166.68 ETS 64.94 ZAE 129.25 ETE

120.11 ECC .24406 INC 1.5535 Vl 29.845

81.13 RCA 90.80 APO 149.42 V2 34.81Z

170.02 ZAC 114.68 ETC 271.07 CLP-175.02

DLA -9.75 RAL 303.93 RAO 6567.7 VEL 11.766 PTH 2.08 VHP 8.381 DPA -11.63 RAP 289.20 ECC 1.2803

L-I T11_ INJ LAT INJ LONG INJ RT ASC TNJ AZNTH INJ TIM£ PC) CST TIN INJ 2 LAT INJ 2 LONG

1970.36 -10.00 Z0.75 161.60 116.63 8 1 26 1270.4 -6.35 13.98

5127.53 25.06 228.21 165.56 76.36 18 25 44 4527.5 22.93 220.19

1623.40 -11.01 2.07 181.07 117.97 9 13 53 1023.4 -7.18 355.37

4849.73 28.15 207.47 165.25 74.98 19 47 14 4249.7 25.83 199.44

1443.$1 -15.88 346.89 159.52 121.64 10 8 14 843.8 -9.37 340.41

4602.08 29.07 187.87 164.25 71.17 21 2 15 4002.1 26.22 179.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5271.1 SGR 489.2 SG3 126.9 ST 1586.9 8R 334.6 $8 456.9

RRT -.4329 RRF -.4172 RTF .8936 CRT .7809 CRS -.7046 CST -.9917

SG4B 5292.0 R23 .0309 R13 -.8937 LSA 1671.0 MSA 214.4 SSA 26.?

SGJ 5275.1 SG2 422.6 THA 177.78 EL1 1608.6 EL2 206.2 ALF 9.51

LAUNCH DATE OCT 12 1970 FLIGHT TIME 178.00 ARRIVAL DATE APR 8 1971

HELIOCENTRIC CONIC

RL 149.30 LAL -.DO LOL 18,26 VL

RP 108.87 LAP -1.71 LOP 286.69 VP

RC 163.691 GL 10.40 GP 12.02 ZAL

PLANE TOCENTRIC CONIC

C3 18.$55 VHL 4.284

LNCH AZNTH LNCH TII_

90.00 7 32 6

90.00 17 24 1

100.00 8 49 23

100.00 18 49 24

110.00 9 48 Z5

110.00 20 8 53

DIFFERENTIAL CORRECTIONS

TOE 1.2019 TRA 1.8073 TC3-3.1419 8AU 1.2628

ROE .2407 RRA -.2024 RC3 .2264 FAU .01801

FOE .4220 FRA .8198 FC3 -.8495 BSP 17078

BOE 1.2258 BRA 1.8186 BC3 S.1468 FSP -418

DISTANCE 528,092

25.887 GAL 1.96 AZL 88.29 NCA 268.43 SMA

36.472 GAP 13.41 AZP 90.05 TAL 174.04 TAP

71.19 ZAP 167.25 ET$ 67.33 ZAE 129.35 ETE

119.81ECC .Z4837 INC 1.7132 Vl 29.845

82.47 RCA 90.05 APO 149.56 V2 34.806

170.27 ZAC 114.15 ETC 271.72 CLP-175.TZ

DLA -8.35 RAL 307.14 RAD 6567.7 VEL 11.821PTH 2.09 VHP 8.573 DPA -11.76 RAP 291.68 ECC 1.3020

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

1932.24 -11.87 24.34 165.90 115.90 8 4 18 1332.2 -8.29 17.49

5099.97 24.60 226.32 169.51 75.51 18 49 I 4500.0 22.3? 216.36

1682.68 -12.89 5.49 165.38 117.21 9 17 26 1D82.9 -9.14 358.70

4824.57 25.70 205.74 169.18 74.18 20 9 49 4224.6 23.28 197.78

1498.07 -15.57 349.93 163.85 120.82 10 13 23 896.1 -11.37 343.34

4582.14 28.62 186.29 168.13 70.46 21 23 15 3982.1 25.69 178.33

MID-COURSE EXECUTION ACCURACY ORS|T DETERMINATION ACCURACY

SGT 5287.8 SGR 464.9 SG3 124.5 ST 1771.6 SR 532.3 35 485.5

RRT -.4090 RRF -.3921RTF .8952 CRT .7756 CR3 -.7084 CST -.9937

SG8 5308.2 R23 .0239 R13 -.8953 L3A 1854.2 NSA 214.6 SSA 24.1

SGt 3291.3 SG2 424.0 THA 177.93 EL1 1790.5 EL2 207.6 ALF 8.39

LAUNCH DATE OCT 12 1970 FLIGHT TIN( 180.00 ARRIVAL DATE APR 10 1971

HELIOCENTRIC CONIC

RL 149.30 LAL -.00 LOL 18.26 VL

RP 108.89 LAP -1.87 LOP 289.85 VP

RC 185.813 GL 10.90 GP 11.70 ZAL

PLANETOCENTRIC CONIC

CS 19.897 VHL 4.481

LNCM AZNTH LNCH TIN(

90.00 7 34 10

90.00 17 46 28

100.00 8 $2 8

100.00 19 11 11

110.00 9 52 41

110.00 20 27 7

DIFFERENTIAL CORRECTIONS

TOE 1.3821 TRA 2.0(}85 TC3-4.7505 BAU 1.2648

RDE .2493 RRA -.2147 RC3 .2013 FAU .01667

FOE .4509 FRA .8397 FC3 -.7232 BSP 17113

80E 1.3847 8RA 2.0796 SC3 4.7547 FSP -408

DISTANCE 533.487

25.834 GAL 2.62 AZL 88.13 HCA 271.59 SNA 119.51 ECC .25310 INC 1.8725 Vl 29.845

36.430 GAP 13.76 AZP 89.95 TAL 172.23 TAP 83.82 RCA 89.26 APO 149.76 V2 34.801

67.95 ZAP 167.77 ETS 70.08 ZAE 129.44 ETE 170.51ZAC 113.63 ETC 272.36 CLP-176.41

OLA -7.04 RAL 310.21RAD 6567.8 VEL 11.886 PTH 2.11VHP 8.781DPA -11.81 RAP 294.17 ECC 1.3275

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

1993.15 -13.65 27.93 170.26 115.05 8 7 23 1393.2 -10.17 20.98

5077.19 24.20 224.77 173.49 74.83 19 11 5 4477.2 21.89 216.87

1741.60 -14.69 8.92 169.75 116.33 9 21 10 1141.6 -11.03 2.03

4805.97 25.31 204.33 173.14 73.54 20 31 15 4204.0 22.81 196.43

1532.03 -17.43 353.01 168.22 119.88 10 18 33 952.0 -13.32 346.30

4566.51 28.26 185.20 172.05 69.91 21 43 14 3966.3 25.26 177.31

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3309.3 SGR 460.4 SG3 121.9 ST 1929.3 SR 330.9 SS 507.3

RRT -.3865 RRF -.3691RTF .8986 CRT .7716 CRS -.7118 CST -.9931

S_ 5329.2 R23 .0213 R13 -.8987 LSA 2010.6 NSA 214.7 SSA 22.0

SG1 5312.3 SG2 424.4 THA 178.07 ELI 1946.3 EL2 208.7 ALF 7.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970_

LAUNCN DATE OCT 12 1970

HELIOCENTRIC CONIC

RL 149.30 LAL -.00

RP loll. IO LAP -2.03

RC 187.719 GL 11.$0

PLAN[TOCENTR I C CONIC

C$ 21.707 VHL 4.859

LNCH AZMTH LNCH TIME

90.00 7 39 68

90.00 18 7 58

100.00 8 55 1

100.00 19 31 44

110.00 9 58 58

110.00 _ 49 17

FLIGHT TIME 182.0D ARRIVAL DATE APR lZ 1971

DISTANCE 536.634

LOL 18.26 VL 25.782 GAL 5.30 AZL 87.97 I'_A 274.75 SMA 119.23 ECC .25830

LOP 285.01 VP 38.398 GAP 14.14 AZP 89.83 TAL 170.42 TAP 85.17 RCA 88.43

GP 11.41 ZAL 84.85 ZAP 168.23 ETS 73.04 ZAE 129.55 ETE 170.73 ZAC 113.12

[NC 2.0321 Vl 29.845

APO 150.02 V2 34.797

ETC 272.99 CLP-177.11

DLA -5.81RAL 313.15 RAO 6567.9 V_L 11.982 PTH 2.13 VHP 9.004 DPA -11.79 RAP 296.66 ECC 1.357Z

L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ Z LONG

Z053.07 -15.35 31.51 174.86 114.09 8 10 39 1453.1 -11,97 24.46

5059.01 23.87 223.54 177.49 74.30 19 31 57 4459.0 21.49 215.66

1799.55 -16.41 12.38 174.16 115.34 9 25 1 1199.5 -12.88 5.36

4787.78 24.99 205.24 177.15 73.04 20 51 32 4187.8 22.43 195.37

1805.58 -19.22 358.13 172.85 118.83 10 23 44 1005.6 -15.22 349.29

4554.49 27.98 1114.39 178.00 89.51 22 2 11 3954.5 24.93 176.54

DIFFERENTIAL ¢(]III(CTION9

TO( 1.5249 TRA 2._104 TC5-4.3590 BAU 1.2881

ROE .2993 RRA -.2281RC$ .1772 FAU .01542

FDE .4777 FRA .8N3 FC5 -.8149 BSP 17204

BOE 1.544_1 BllA E.3513 BC5 4.$829 FSP -400

LAUNCM DATE (XT 12 1970

HELIOCENTRIC CONIC

RL 149.50 LAL -.DO

RP lOll._ LAP -2.17

RC IR�.IID GL 11.81

PLANETO(ENTRIC CONIC

C3 23.821 WAIL 4.881

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5527.7 8GR 455.1 SG3 119.4 ST Z089.9 SR 329.8 SS 525.7

RRT -.3685 _ -.3487 RTF .9027 CRT .7988 CRS -.7149 CST -.9980

SGB 5347.1 R23 .0176 R13 -.9027 LSA 2150.Z 14SA 214.8 SSA 20.4

SG1 5330.3 SG2 423.7 TMA 178.21 EL1 Z085.5 EL2 209.4 ALF 7.05

FLXGMT TIME 184.D0 ARRIVAL DATE APR 14 1971

DISTANCE 544.129

LOt. 10.26 VL 25.751 GAL 4.02 AZL 87.81HCA 277.91SMA

LOP 21141.17 VP 34.349 GAP 14.54 AZP 99.70 TAL 168.62 TAP

GP 11.14 ZAL 61.90 ZAP 168.85 ETS 78.27 ZA( 129.80 ETE

118.99 ECC .26403 IN(: 2.1932 Vl 29.845

18.54 RCA 87.54 APO 150.35 V2 34.793

170.93 ZAC 112.60 ETC 273.61 CLP-177.81

LNCH AZNTM LNCM TItE L-I TIlE INJ LAT

90.00 7 38 51 2111.•ti -18.95

90.00 18 27 34 5045.L_1 25.92

100.00 8 SO O 1888.82 -18.D4

100.00 19 51 8 4775.87 1_,.75

110.00 10 1 14 1DSD.I_ -E0.95

110.00 21 4 21 4541.59 27.79

DIF_NTI_ C(:IUI[¢TI(N41.

1.99_ TRA E,US8 TC3-5.R_ 8_ 1.2655

RD( .£707 R•A -.21 RC5 .1_12 FAll .01421

FOE .g04S FRA .9_7 FC3 -.5184 BSP 17281

1.7151 MA 2.8_5 BC5 5.9738 FW I -395

DLA -4.85 RAL 515.95 RAID 6518.0 V[L 12.050 PTM 2.15 VHP 9.247 DPA -11.71 RAP 299.14 ECC 1.3920

INJ _ ZNJ RT _ |NJ AZI4TH INJ TItE PO CST TIM INJ 2 LAT INJ 2 LONG

35.89 179.09 113.05 D 14 3 151E.0 -18.89 27.93

2_.42 181.50 73.91 19 51 59 4445.5 21.19 214.79

15,81 178.59 114.ES 9 E8 57 1256.6 -14.81 8.70

202.45 181.13 72.68 21 10 41 4175.9 22.15 194.10

559.30 177.10 117.87 10 E9 55 1058.7 -17.08 552.51

185.18 178.JN, 68.24 ZE 20 8 5•49.6 24.71 178.04

MID-COURSE EXI[CUTI_ ACCURACY ORBIT DETERNINAT10N ACCURACY

SGT 5542,5 _ 441.8 _5 116.9 ST E197.1 SiR 528.8 55 542.8

RIIT -.33tlQ RNF -.3235 RTF .90_D CRT .7868 CRS -.7184 CST -.9948

5381.3 NL_ .0144 R15 -.9070 LSA 2279.8 NSA 214.0 $$A 18.9

SGI 5344.8 _ 421.9 THA 178.56 EL1 2Ell.7 EL2 209.6 ALF 4.60

LAUI_(H DATE OCT 12 1970 FLIGMT TIM( 188.00 ARRIVAL DATE APR 18 1971

MELIO(ENTRIC CONIC DISTAN([ 549.341

RL 149.30 LAL -.00 LOt. 18.28 YL 25.581 GAL 4.77 &ZL 87.t4 HCA 281.07 SMA 118.87 ECC .27032 INC 2.3568 Vl 29.945

RP 108.95 LAP -2.51 LOP 299.35 VP 39.$11 GAP 14.89 AZP 98.55 TAL 186.84 TAP 87.91RCA 88.59 APO 15D.75 VZ 34.790

iC 191.483 GL 11.85 GP 10.90 ZAL 59.09 ZAP 199.00 (TI ?8.77 ZA( 129.87 (T[ 171.12 ZAC 112.09 ETC 274.21 CLP-278.52

PLAN[TOCEMTRIC CONIC

C$ 28.278 VHL 5.128 DLA -3.58 RAL 318.61RAD 9518.1 VEL 12.151PTH 2.18 VMP 9.510 DPA -11.58 RAP 301.81EC{ 1.4325

LMCH AZMTH LNCH Tll4_ L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 7 41 _ 2199._ -18.4l 58.67 103.55 111.89 8 17 52 15R9.8 -15.33 31.39

90.00 18 4l 18 5035.85 25.44 221.18 185.52 75.64 20 10 12 4d55.8 20.97 214.18

100.00 I 1 5 lilt.80 -19.57 19.21 183.06 113.08 9 52 55 1512.8 -18.28 12.03

100.00 20 9 17 47_.07 24.59 201.91 185.15 72.45 21 28 45 41_.1 21.98 194.10

110.00 10 5 27 1711.17 -Z'_.55 2.51 181.59 116.40 10 35 58 1111.2 -18.82 355.35

110.00 21 21 21 4542.48 27.89 183.58 183.83 69.11 22 37 4 3942.5 24.80 175.77

OIFFERENTIAL COR•ECTIOM8 MID-COINISE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

1.8878 TRA 2.9255 TC$-5.S91D BAU 1.2828 SGT 5352.5 _ 441.5 683 114.4 ST 2310.1SR 327.4 88 557.8

RR( .2834 RRA -.2484 RC5 .1325 FAU .01_4 RRT -.5144 IUU r -.Z••5 RTF .9115 CRT .7891CR$ -.7E25 CST -.9973

FD( .550g FRA .D815 FC5 -.421HI B3P 175_ S_ 5371.1 1_3 .0117 R15 -.9115 LSA 2389.4 _A 215.1 $SA 17.7

ROE l.lllt BRA 2.9358 8(:5 3.5144 FIND -518 SG1 5354.7 _ 419.0 THA 178.51 EL1 2523.8 EL2 201.2 ALF 8.25

LAUIKM DATE OCT 12 1970 FLIGHT TIlE 118.00 ARRIVAL DATE APR 18 1971

14EL IOCENTR IC CONIC

RL 149.30 LAL -.00

Rff 1OII.93 LAP -E.4S

ItC 185.340 _1. 12.01

PLANETOCENT• ! C C_NIC

LNCH _ LNCfl TIN(

00.00 7 43

_0.00 19 3 47

100.00 9 4 7

100.00 I0 18 It

110.00 |0 • 37

110.00 21 37 10

DISTANCE 554¢51_

LOL 18.29 VL 25.952 GAL 5.57 AZL 87.48 HCA 284.25 844A 118.40 ECC .27725 IN( 2.5239 Vl 68.845

LOP 30_.50 VP 34.274 GAP 15,44 AZP I_._ TAL 165.07 TAP 18.50 RCA 85.58 APO 151.23 V2 34.788

GP lO._l ZAL $8.43 ZAP 154_._0 ET5 83.52 ZAE lZ•.73 ET[ 171.30 ZAC 111.58 ETC 274.81 CLP-17R.25

DLA -2.58 RAL 321.13 RAD 8584.£ VI[L 1E.211 IrrH E.21 VNP 9.795 DPA -11.38 RAP _.Ot

L-i TIl_ ;NJ LAT INJ _ INJ RT AS(: |NJ AZMTH INJ T|I_ PO ¢9T T|N ;NJ E LAT

_._ -18._ 42._ 118.01 110.81 8 21 5 1_8.6 -18.88

S0_0.4_ 1_.33 I_1.8 11_.51 75.4• 20 27 57 4430.4 20.85

lllll.04 -21.01 21._6 IIT.M 111.77 9 _ 55 1311.0 -17.87

47_.17 _.|| _1.85 1_.1_ 72.33 21 45 43 41_.£ 21.88

lM.OI -14.01 5.1_ 1111.0t 115.01 10 31 0 1ILLS.0 -EO.51

4MI.M I_.M 188.N IIT.N 88.N _ 53 1 3141.9 E4.58

O 1Fllll:ltml4YI AL CQIMI_;T ION8

2.0871 _ |.IMOT Y¢1.-5.1104 IJAU 1.1174

801 .tlYt Ill -.f_4! I_ .Ill8 FlU .Ollll

F DI .llTI IrL4 1.0140 FCI -.$118 lip 17444

NI_ _ AC_

lit ||H.t i 4_.| K| 111.0

I llYlol _ .i Ill -Dill

HI $_10.0 i 414.9 THA 171.N

ECC 1.47•5

INJ 2

34.e4

213.83

15.57

183.R5

358.43

175.74

(:II_IT DI[TEIININATION ACCUllACY

IT _.2 I 3_ol _ 571.l

CNT .7e¢J7 ¢311 -.7_74 CIT -.NTI

1411.$ MIA £11.7 IIA 1•.7

_1 _.£ _ 20e.3 A LF" 5.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970,

LAUNCM D&TE Cj(T ),2 |970 FLIGHT TIH( 190.00 ARRIVAL OkT[ APR ZO 1971

_ELIO(ENTRIC CO01|C

RL 149.$0 LAL -,DO L_ 18.26 VL

IP 109.14 LAP -2.57 LOP }05.66 VP

RC IR5,171 GL IZ,12 GP 10,47 ZAL

PLAMET()CENTRLC CONIC

($ 32.444 VHL 5.894

L_CM AZNTH L_CM TIM(

90,00 7 4@ 39

_.OO 19 20 8

100.00 @ 7 13

1OO.OO 20 42 18

110.00 10 13 42

liD.DO 21 $8 18

DIFFERENTIAL CORRECTIONS

TO( 2.2559 TRA 3.5718 1C3-2.8799 8AU 1.2498

ROE ,$132 RMA -.2615 RE3 .0941 FAU .01083

FOE .5837 FRA 1.04J43 FC3 -.2889 BSP 17545

BOE 2.2538 BMA 3.5914 BC3 2.8814 FSP -373

DI3TANCE 559.801

25.583 GAL 6.42 AZL 87.30 HCA 287.38 SMA 118.14 ECC .28488 INC 2.8957 vl z9.845

$8.23@ GAP 15.95 AZP 89.18 TAL 183.32 TAP 90.71RCA 84.49 APO 151.80 v2 54.788

53.92 ZAP 199.53 ETS 87.52 ZAE 129.77 (TE 171.47 Z4C 111.07 ETC 275.59 CLP-179.98

DLA -I,88 RAL 323.52 RAO 8588,3 VEL 12.402 PTH 2.24 VHP 10.108 OPA -11.09 RAP 306.50 ECC 1.5339

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZHTH |NJ TIME PO EST TIM INJ 2 LAT ]NJ Z L0_&

2292.19 -21.15 45.81 192.48 109.28 8 24 41 1882.2 -18.33 38.z7

5029.84 23.30 221.52 193.51 73.44 20 43 57 4428.8 20,81 213.73

2022.28 -22.34 28.24 192.02 110.40 9 40 56 1422.3 -19.38 18.71

4783.98 24.51 201.83 193.11 72.33 22 1 39 4184.0 21.88 193.84

1814.19 -25.52 9.04 1_H_.82 113.56 10 43 5G 1214.2 -22.11 1.54

4544.84 27.75 183.74 191.85 69.19 23 8 I 3944.8 24.86 175.9Z

91D-COURS4[ EXECUTION ACCURACY (_RBIT OETERNINATIOH ACCURACY

8_T 53@0.3 SG41 424.3 SG3 109.6 ST 2494.4 S4q 324.8 SS 5@5.0

I_T -.2892 R_ -.2475 RTF .9212 CRT .7883 CR8 -.7329 CST -.9982

8GB 5377.0 R23 .0078 R13 -.9212 LSA 2574.0 NSA 209.8 3SA 15.8

8G1 5381.4 $82 409.7 THA 178.82 EL1 2508.9 EL2 208,9 ALF 5.75

LAIJ_H DATE OCT 12 1970 FLIG44T TIM( 192.OO ARRIVAL DATE APR 2Z 1971

H(LIO(ENTRIC CONIC

RL 149.30 LAL -.00

RP 101.04 LAP -2.@9

9C 114.9t)7 G.L 12.17

PLAN[TOCENTR I C CON|C

C3 $9.214 V_. 9.0_

LNCH AZM_H LNCH TIM(

90.00 7 49

• O.00 19 33 Z4

100.00 9 10 ZO

100.00 tO 57 7

110.00 10 17 4£

110.OO L'I @ II

DIFFERENTIAL _CTION8

TI_ 2.4270 TRA 3.1100 TC$-2.5525 BAU 1.2388

li_ .$803 RMA -.E845 RE3 .077S FAU .OOtT@

FOE .9104 FRA 1.1144 FC3 -.2334 BSP 17881

BO¢[ 2.449d BRA 3.9_91 §C3 2.5337 FSP -388

DISTANCE 564.582

LOL 18.29 VL 25.538 GAL 7,31 AZL 87.13 I'tCA 290.54 SNA 117.89 ECC .29331 IN(: 2.8736 Vl 29.845

LOP 308.82 VP 39.Z04 GAP 18.51 AZP 88.99 TAL 161.60 TAP 92.14 RCA 83.31 APO 152.47 V2 34.785

GP 10.28 ZAL $1.58 ZAP 189.89 ET3 91.74 ZA[ 1Z9.80 ETE 171.64 ZAC 110.56 ETC Z75.95 CLP 179.31

DLA -.81 RAt. 32§.77 RAD 9581J.4 Vl[L 12.556 PTH 2.28 VHP 10.446 DPA -10.78 RAP 308.92 ECC 1.SgTZ

L-I TIM( INJ LAT INJ LONG INJ RT AgC INJ AZMTH INJ TIM( PO CST TIM IHJ 2 LAT IHJ Z LONG

2338.85 -22.33 49.37 198.94 107.88 8 28 18 1736.7 -19.68 41.70

3030.87 23.34 221.85 197.48 73.50 20 §9 14 4430.9 20.88 213.88

_073.48 -Lr3.59 29.72 194.50 108.98 9 44 55 1475.5 -20.75 22.04

4787.27 24.58 201.85 197.07 72.42 22 18 34 4167.3 21.94 1_.05

11Ni.4.5@ -28.85 12.35 195.14 112.00 10 48 47 12_4,6 -23.82 4.67

4550.95 27.9_ 184.15 195.78 69.39 23 22 4 3951.0 24.83 176.32

MID-COUM8( EXECUTION ACCURACY C]IBIT DETERMINATION ACCL.tRACY

SGT 5358.4 SGR 414.4 $83 107.2 ST 2588.9 SR 3Z3.3 SS 597.5

RflT -.2285 RRF -.Z189 RTF .9264 CRT .7712 CRS -.7392 CST -.9985

S_d5 5372.4 RE3 .OOGE R13 -.926J LSA 2647.2 MSA 207.4 88A 14.9

S_1 5357.2 $G2 403.4 THA 178.98 EL1 2579.1 EL2 204.8 ALF 5,58

LAUNCH OAT( OCT 12 1970 FLIGHT TIME 194.00 ARRIVAL DATE APR 24 1971

HELIOCENTRIC CONIC

9k 149.30 LAL -.00 LOL 18.28 VL

RP 108.94 LAP -2.80 LOP 311.98 VP

RC 198.798 GL 12.17 GP 10.11 ZAL

PLAMETOCENTRIC CONIC

C3 40.749 VHL 8.394

LI_H AZMTH LNCH TIM(

90.OO 7 52 6

5)0.00 19 49 3,4

100.00 9 13 25

100.00 21 10 $8

110.00 10 21 37

110.00 EE 19 13

DIFFERENTIAL CCIRRECTION$

T0( 2.6278 TRA 4.2889 TC3-2.2489 BAU 1.2245

ROE .5410 ItRA -._895 RE3 .0_7 FAU .O0877

FOE .8379 FRA 1.1830 FC3 -.1864 8@P 17788

80( 2.9508 BMA 4.2973 8C3 2.2477 FSP -363

DISTANCE 569.449

25.490 GAL 8.26 AZL 88.94 HCA 293.70 SNA 117.64 ECC .30262 [NC 3.0589 Vl 29.845

38.171 GAP 17.11 AZP 88.77 TAL 159.91 TAP 9_.61RCA 82.04 APO 153.24 V2 34.785

49.34 ZAP 169.79 ET8 96.15 ZA[ 129.81ETE 171.80 ZAC 110.05 ETC 278.50 CLP 178.56

OLA -.04 RAL 327.89 RAD 85@8.8 VEL 12.732 PTH 2.31VHP 10.818 OPA -10.42 RAP 311.31ECC 1.6706

L-I TIM( INJ LAT INJ LONG IHJ RT ASC INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2369.89 -23.40 5_.90 201.39 106.42 8 31 58 1789.9 -20.93 45.10

5038.25 23.45 22Z.01 201.42 73.65 21 13 30 4436.3 20.98 214.21

_127.58 -24.66 33.19 200.97 107.45 9 48 53 1327.6 -22.04 25.37

4773.81 24.71 202._9 201.00 72.62 22 30 30 4173.8 22.10 194.47

1914.07 -28.07 15.68 199.67 110.37 10 53 31 1314.1 -25.03 7.82

4580.07 28.11 184.77 199.70 69.70 23 35 13 3980.1 21,09 176.90

MID-COURSE [XECUT|ON ACCURACY C_BIT DETERMINATION ACCURACY

SGT 5346.9 $GR 403.8 SG3 104.9 ST 2627.5 SR 321.8 58 610.0

RRT -.1954 RRF -.1880 RTF .9318 CRT .7750 CRS -.7463 CST -.9987

SGe 5364.1 R2_ .0051 R13 -.9318 LSA 2708.8 MSA 204.8 SSA 14.2

SG1 5349.9 $G2 398.0 THA 179.15 EL1 2639.4 ELI 202.3 ALF 5.45

LAUNCH DATE OCT 12 1970 FLIGHT TIME 196.00 ARRIVAL DATE APR 26 1971

HELIOCENTRIC CONIC

RL 149.30 LAL -,00

RP 108.8_4 LAP -E.90

RC 1_O.379 GL 1E.14

PLAI4[TOC[NTR|C CONIC

C3 43.94_ VHt. 8.778

LNCH AZMTH LNCH TIME

gO.O0 7 54 51

• O.OO ZO E 42

100.00 9 18 30

100.00 21 23 44

110.00 10 25 27

110.00 L_ 31 18

DIFFERENTIAL C_¢TIN

TD[ 2.8374 TMA 4.87_4 TC3-1.1HJ_O I_U I.L)OS@

RDE .Sill limA -.2700 RC_ .OAtl _AU ,00778

FDE .91t4 FRA 1.2145 FC5 -.14@8 BSP 17910

BOE 2.8913 BRA 4.1_117_ BC3 3.J4_7 F&P -_8

DISTANCE 574.181

LOt. 18._@ VL 25.444 GAL 9.28 AZL 86.75 NCA 296.85 SMA 117.40 ECC .31292 INC 3.2535 Vl 29.845

LOP 315.15 VP 38.1_9 GaP 17.78 AZP 88.53 TAL 158.25 TAP 95.11 RCA 80.66 AP@ 154.14 V2 34.786

GP 9.95 ZAL 47.Z@ ZAP 169.61 ET@ 100.70 ZAI[ 129.79 ETE 171.95 ZAC 109.53 ETC 277.03 CLP 177.79

OLA .88 RAt. 328.88 RAD @568.7 VI[L 12.935 PTH 2.36 VHP 11.227 DPA -10.01 RAP 313.67 Ecc 1.7361

L-I TIN( INJ LAT INJ I._ INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2441.82 -24.39 58.41 205.80 104.81 8 35 32 1841.8 -22.07 48.48

5044.7@ 23.81 222.38 Z05.31 73.89 _1 26 47 4444.8 21.17 214.76

£178.45 -£3.1_ 38.94 Z05.41 105.89 9 5_ 48 1578.4 -23.23 28.69

4783.37 P,A.90 20Z.94 L)04.89 7_.R1 Z2 43 27 4183.4 22.33 199.09

1_._ -LML17 19.03 Z04.18 108.67 10 38 9 1362.6 -26.34 10.99

4573.H 28.39 185.59 _'03.39 70.11 23 47 28 397_.0 25.42 177.67

N10-_8_ EXECUTION ACCUMACY ORBIT DETERMINATION ACCUllACY

$GT §_l.l _ _1_.5 _3 10_.8 @T _877.1 SIR 319.6 88 622.8

RRT -,|SRS _ -.1343 RTF .9373 CRT .7799 CR8 -.7541CST -.9890

S_SO.I RL_ .004£ R13 -.9373 L@A _759.8 M@A 201.2 SSA 13.3

SGI 5359.@ SG£ 38?.5 TMA 179.32 EL1 2688.8 EL2 199.2 ALF 5.33
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE OCT lZ 1970 FLIGHT TIME 198.00 ARRIVAL DATE APR 28 1971

i4[LIOCENTRIC CONIC DISTANCE 578.750

RL 149.50 LAL -.DO LOt. 18.26 VL 25.400 GAL 10.58 AZL 86.§4 HCA 300.01 SNA

RP 108.93 LAP -$.OD LOP 318.31 VP 3S.1OD GAP 18.51 AZP 88.27 TAL 158.65 TAP

RC lOR.339 GL 12.07 GP 9.81 ZAL 45.33 ZAP 169.75 ET$ 105.36 ZAE 129.76 ETE

PLANETO¢ENTRIC CONIC

C$ 52.011 VtSL 7.212 DLA 1.29 RKL 331.74 RAD 6568.9 VEL 13,167 PTH 2.40 VHP

LNCH AZMTH LNCH TIN[ L-I TIN• INJ LAT

IO.OO T 57 34 249£.31 -25.20

90.DO 20 14 49 5054.11 23.82

100.00 9 19 St 2228.04 -Z@.54

100.00 11 55 33 4795.71 25.15

11D.00 10 _ 10 2010.11 -30.16

110.OO L_ 42 25 4584.41 28.72

DIFFERENTIAL CORRI[(TIONS

TDE 3.0S81 TRA 5.DI58 TCS-1.G�TE OAU 1.1804

RD[ .$111 RRA -.ZI_ RC3 .0_5 FAU .00Q78

.lie? IrRA 1.Zl_DO FC3 -.11_ Blip 18030

3.01155 INIA 5.11_ 0C5 1.6977 FSP -353

117.17 ECC .32434 INC 5.459Z Vl 29.845

96.66 RCA 79.16 APO 155.17 VZ 34.707

17Z.lD ZAC 109.02 ETC Z77.55 CLP 177.00

11.679 DPA -9.56 RAP 316.00 ECC 1.8560

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

59.87 210.17 105.37 8 39 8 1892.4 -25.11 51.82

223.55 Z09.17 T4.ZZ 21 39 5 4456.Z Zl.d5 215.50

40.07 209.80 104.29 9 56 40 1628.0 -24.51 31.97

Z03.77 Z08.74 73.28 22 55 29 4195.7 ZZ.GZ 195.89

22.37 E08.45 106.91 11 2 40 1410.1 -27.51 14.16

186.58 Z07.43 70.61 23 58 51 5986.4 25.81 178.61

NID-COURSI[ EXECUTION ACCURACY URBIT DETERMINATION ACCURACY

SGT 5310.4 _ 51)0.7 $43 100.4 ST 2717.7 SR 317.Z S$ •56.6

RRT -.1199 RRF -.117E RTF .94Z9 CRT .7857 CR• -.78Z7 CST -.9991

5535.0 R23 .0038 R13 -.9429 LSA 2802.$ NSA 197.2 SSA lZ.8

SG1 5319.1 SGR 378.0 THA 179.51 ELI 2729.2 EL2 195.4 ALF 5.27

LAUNCH DATE OCT 12 1970 FLItS'iT TINE ZO0.O0 ARRIVAL DATE AIR 30 1971

14ELIOCENTNIC CONIC DISTANCE 585.121

RL 149.30 LAL -.IX) LOL 18.2S VL 25.557 GAL 11.56 AZL 88.52 HCA 503.17 8HA

RP 108.83 LAP -3.08 LOP 321.48 VP _Hl.l_l GAP 18.52 AZP 87.99 TAL 155.09 TAP

RC L'O4.1MO GL 11.91 GP 9.67 ZAL 45.52 ZAP 169.60 ET5 110.(_ ZAE 128.69 ETE

PLANETCR:ENTIIIC CONIC

C3 59.117 Vt4L 7.&89 DLA 1.66 RAL 555,48 RAD 951_9.1 V[L 13.434 PTH 2.46 VHP 12.179 DPA -9.08 RAP 516.29 ECC 1.9729

LNCH AZm LNCH TIN[ L-1 TIN• INJ LAT INJ LONG INJ RT A_ INJ AZ14TH INJ TINE PO CST T|M INJ 2 LAT INJ 2 LON&

90.00 6 O 21 2541.30 -25.92 65.1_ 214.47 101.01 8 42 42 1941.4 -24.04 55.12

90.00 ZO £S SI 30?0.22 24.08 224.30 212.96 74.63 21 50 2• 4470.2 21.74 216.41

100.00 9 _ 33 21_76.21 -27.50 45.44 214.15 102.67 10 O 29 1676.2 -25.2• 35.22

100.00 21 48 14 4610.1_ 25.45 L_34.T9 212.54 73.74 25 6 35 4210.6 22.9• 196.86

110.00 10 32 47 20_J.dO -31.03 25.70 213.08 105.12 11 7 5 1456.4 -28.64 17.31

11D.00 _ 38 40 4905.20 2D.OtD 187.74 211.24 71.21 24 8 23 4005.2 2•.25 178.71

DIFFERENTIAL C4:IaI_CTIN NID-COURIM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

?DE 3.2938 TRA 3.$419 TC5-1.4521BAU 1.1479 SIT 5£11.4 _ 388.5 SG3 98.3 5T 2750.5 SiR 314.• s$ 651.9

.4148 RllA -.21115 NC5 .DIIID FAU .0057l RRT -.0714 _ -.0760 RTF .9484 CRT .7925 CRS -.7721 CST -.9995

FD[ .7211 IrRA 1.5501FC5 -.0145 liSP 18100 SGil 5512._ P.Z3 .0052 R15 -.9485 LSA 2657.6 NSA 192.7 SSA 12.2

BIDE 3.511HI ORA 5.5481BC5 1.4524 FSP -349 SGI 5281.4 SG2 567.5 ?HA 179.59 EL1 2751.9 EL2 191.1 ALF 5.20

116.94 ECC .31708 INC 3.•765 Vl 29.845

98.26 RCA 77.52 APO 156.36 V2 34.789

1_.25 ZAC 106.51 ETC 278.04 CLP 178.17

LAtJ_H DATE OCT 1E 1670 FLIGHT TIME 2OZ.OD ARRIVAL DATE HAY Z 1871

I'_LIGCENTRIC CONIC

RL 146.50 LAL -.00

RP 101.92 LAP -3.15

RC 105.801 GL 11.84

PLANETOCENTIIIC CONIC

C3 17.460 VHL •.215

LNCH AZNTH LN¢H TIME

90.00 • 5 5

IO.O0 20 56 3

!00.00 9 25 32

10•.DO 21 56 18

110.OO 10 3• 17

IlO.OO 23 2 1

DISTANCE 587.264

LOl. 18.26 VL 25.515 GAL 12.53 AZL 86.09 HCA 306.52 SNA 118.72 ECC .55127 IN¢: 3.9145 Vl 29.•45

LOP 524.14 VP 3•.054 GAP _.22 AZP 87.68 TAL 155.G1 TAP 99.93 RCA 75.72 APO 157.72 V2 54.792

GP 9.55 ZAL 41.66 ZAP 160.37 ETS 114.75 ZAE 129.55 ETE 172.40 ZAC 107.69 ETC 276.51 CLP 175.52

DLA 2.55 RAL 555.09 RAD 6599.3 VEL 13.742 PTH 2.51 VHP 12.755 DPA -8.57 RAP 520.54 ECC 2.1105

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2508.72 -26.54 _.61 218.66 100.25 8 46 14 1988.7 -24.•• 5•.54

5088.71 24.37 ttS.42 215.69 75.12 22 0 50 4466.7 22.0• Z17,49

1582.61 -27.95 40.75 218.56 101.05 10 4 14 1722.8 -26.14 38.42

4627.87 25.76 20_.97 216.27 74.28 25 16 46 4227.6 25.35 197.99

2101.55 -31.76 26.18 217.45 105.5t 11 11 19 1501.3 -29.62 Z0.44

4912.11 29.50 189.07 214.96 71.69 24 19 4 4022.1 26.74 180.R•

ORBIT DETERMINATION ACCURACY

ST 2776,7 SR 511.? S$ 669.2

CRT .6OO2 CRS -.T•22 CST -.9994

LSA 2867.0 MSA 107.• SSA 11.6

EL1 2767.9 EL2 166.Z ALF 5.16

DIFFERENTIAL CONNECTIONS

TI_ 3.543• TNA 6.0116 TCS-1.L_37 8AU 1.1058

IItO( .4404 RRA -.1555 RC5 .DlOI FAU .130411

FDE .7¢i4T FRA 1.5959 FC5 -.08OO BlIP 18111

BDI[ 3.57t9 liRA 6.0171 8C5 1.1258 FSP -341

MID-COURSE EXECUTION ACCURACY

SIT 5276.5 N 35t.1 sis H.4

RRT -.0285 RRF *.0501 RTF .9140

5£68.S _ .0030 R15 -.9540

sil 51_71.5 _ 551.0 THA 179.69

LAUNCH DATE OCT 12 1870 FLIGHT TIME 204.00 ARRIVAL DATE MAY 4 1971

HELIOCENTRIC CONIC

ItL 146.30 LAL -.00 LOt. 10.26 VL

RP 1041.81 LAP -5.LI_ I_ 527.01 VP

207.303 GL 11.88 Gill 9.45 ZAL

PLA_ETOCENTR 1C CONIC

C3 77.3_ _L 8.79¢1

LNCH AZMTH LNCH TIME L-I TI_ INJ LAT

OO.O0 • 9 49 2/134.19 -2T.05

I0.00 I0 45 11 5lM.411 t4.1t

loo.O0 O N 17 L"J47.83 -1_8.SO

loo.O0 I_E $ 14 4847.1M L_.11

110.OO 10 5_ 41 !144.70 -81.41

110.00 _ 10 N 4tl41.95 L_II.I)3

DI_IAL CGIMI_TION8

5.9174 _ 1.1401 TC5-1.0170 Ik44_ 1.0_J80

RR( .41111 liRA -.2401 li_5 .0|44 FAU .OOS_O

.80111 FIIA 1.4M5 FC5 -.O_g_ _ 180_

EIO( 5.1410 IRA I.S4SI K5 1.0171 IrIp -5)8

DISTANCE S91.11S

25.274 GAL 14.1_ AZL 85.85 HCA 309.48 _NA

_6.1_1 GAP 21.25 AZP 67.55 TAiL 152.21 TAP

40.55 ZAP 119.05 ET5 119.42 ZAE 129.44 ETE

116.51 ECC .36715 IN( 4.1699 Vl 29.845

101.69 RCA 75.74 APO 159.29 VZ 34.795

172.55 ZAC 107.49 ETC 276.85 CLP 174.42

DLA 2.79 RAIL. 5_ti.58 glAD 8511.5 V_:L 14.097 PTH 2.57 VI.IP 15.556 DPA -8.05 R4P 511.75 ECC 2.2733

INJ _ INJ RT ADC INJ AZ14TH INJ TIN•

6t.14 211.78 98.71 6 49 45

1_8.?0 t10.55 75.68 22 10 18

49.97 21_.S_ 99.45 lO 7 51

207.30 219,11_ 74.20 25 28 1

110.55 218.e_ 71.87 14 27 5£

NID-COtNtD[ []_CUTI_ ACCURACY

SIT $£$1.0 Hit 143.7 sis 94.5

ilRT .0850 llll r .0211 RTF .8584

1,61 SL'tW.8 It_ -.00_ R|$ .8S94

I41 1£i1.1 161 148.8 _ .09

PO CGT TIN INJ 2 LAT INJ 2 LONG

2034.2 -25.57 61.48

4505.5 L_.48 £10._5

1767.6 -2tl.90 41.55

4147.5 25.76 199.26

1544._ --50.40 _.52

4042.8 £7.27 111.56

C_IIIT D[T[RI41NATIGN ACCURACY

8T 1717.0 M 808.8 IS 819.2

CRT .8089 CR8 -.795£ CIT -.91195

LIA 1111.4 NI, A 181.9 _ 11.0

JiLl _808,1 [LI 160.7 ALF 5.12
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 12 1970 FLIGHT TINS 206.00 ARRIVAL DATE HAY 6 1971

HELIOCENTRIC COCqIC

RL 149.30 LAL -.00

RP 108.90 LAP -3.27

RC 209.184 GL 11.51

PLAN[TOCENTRIC CONIC

C3 99.143 VHL 9.442

LNCH AZNTH LN(H TI)q[

90.00 9 S 32

90.00 20 53 18

100.00 9 31 20

100.00 22 13 11

110.00 10 42 57

110.00 23 18 5

DIFFERENTIAL CCRREETIO_S

TOE 4.1132 TRA 7.1051

RDE .4985 lIRA -.2217

FOE .8473 _A 1.5492

BO( 4.1433 BRA 7.1086

DISTANCE 594.609

LOt. 18.26 VL 2§,255 GAL 15.75 AZL 55.55 HCA 312.64 SNA 116.31 ECC .38494 INC 4.4500 Vl 29.845

LOP 330.98 VP 36.006 GAP 22.56 AZP 66.68 TAL 150.91 TAP 103.55 RCA 71.54 APO 161.08 V2 34.799

GP 9.55 ZkL 38.93 ZAP 168.65 ITS 125.98 ZAE 129.24 ETE 172.71 ZAC 106.98 ETC 279.37 CLP 173.46

DLA 3.15 RAL 537.94 RAD 6569.7 TEL 14.508 PTH 2.65 VHP 14.053 DPA -7.48 RAP 324.86 ECC 2.4671

L-I T|NE INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2677.56 -27.46 72.94 226.75 97.20 8 53 9 2077.6 -26.18 64.51

5126.26 25.03 228.15 223.88 76.52 22 18 45 4526.3 22.91 220.10

2410.45 -28.93 53.08 226.53 97.85 10 11 31 1810.4 -27.$5 44.55

4868.60 26.48 208.78 223.48 75.60 23 34 19 4268.6 24.24 200.70

2186.29 -32.94 35.34 225.81 99.72 11 19 24 1586.3 -31.24 26.53

4665.52 SO.S8 192.14 222.26 73.52 24 35 49 4065.5 27.82 183.88

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TCS -.6252 BAU .9835 SGT 5225.5 S_ 331.6 863 92.8 ST 2812.6 SR 305.2 SS 712.3

RCS .0095 FAU .00220 RflT .0641RflF .0785 RTF .9648 CRT .8186 CRS -.6050 CST -.9996

FCS -.0214 8SP 17830 S_ 5236.0 923 -.QOSO 915 .9648 LSA 2912.1 RSA 175.7 SSA 10.4

SCS .8252 FSP -522 SG1 5225.5 $62 330.4 THA .31 EL1 2823.7 EL2 174.6 ALF 5.10

LAUNCH DATE OCT 12 1970 FLIGHT TIM( 208.00 ARRIVAL DATE NAY 8 1971

HELIOCENTRIC CONIC

RL 149.50 LAL -.00

RP 101.88 LAP -S.S2

RC 610.R,44 GL 11.32

PLAN[TOCENTRIC CONIC

CS 103.248 VHL 10.161

LNCH AZNTH LNCH TIME

90.00 8 11 13

90.00 21 0 23

100.00 9 34 10

1OO.OO 22 ZO 7

110.00 10 48 6

110.00 23 24 40

DIFFERENTIAL CORRECTIONS

TDE 4.4551 TRA 7.7197

RDE .5S18 RRA -.1975

FDE .9957 FRA 1.6391

BD( 4.4989 BRA 7.7222

DISTANCE 597.659

LOL 19.26 VL 25.198 GAL 17.43 AZL 85.24 HCA 315.79 SNA 116.12 ECC .40498 INC 4.7602 Vl 29.845

LOP $34.15 VP $5.984 GAP 23.64 AZP 86.58 TAL 149.74 TAP 105.55 RCA 69.09 APO 165.1A V2 34.804

GP 9.22 ZAL $7.68 ZAP 168.10 ETS 128.43 ZA( 128.98 ETE 172.87 ZAC 106.49 ETC 279.77 CLP 172.45

DLA 5.44 RAL 359.16 RAID 9570.0 VEL 14.986 PTH 2.70 VHP 14.859 DPA -6.92 RAP 326.92 ECC 2.6992

L-I TINS |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2718.55 -27.77 75.90 230.56 95.75 8 56 32 2118.5 -26.69 67.40

5148.95 25.$9 229.69 227.32 77.02 22 25 12 4548.9 25.$5 221.62

2450.97 -29.29 58.04 230.38 96.33 10 15 1 1851.0 -28.09 47.44

4891.74 26.86 210.39 229.95 76.35 23 41 39 4291.7 24.72 202.25

2225.85 -SS.S5 38.35 229,78 97.98 11 23 12 1825.8 -51.89 29.43

4689.$5 $0.85 193.87 25.75 74.45 24 42 50 4089.6 28.39 185.52

RIO-COUR_M[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.6505 BAU .8977 SGT 5197,8 8649 320.1 $63 91.1 ST 2822.6 SR 301,7 SS 759.0

RC3 .0096 FAU .00075 RRT .1495 RRF .1425 RTF .9699 CRT .8292 CRS -.8174 CST -.9997

FCS -.0082 BSP 17521 SGB 5207.7 R23 -.0031 RIS .9699 LSA 2928.4 NSA 169.0 SSA 9.g

BC5 .6503 FSP -511 SG1 5198.0 SG2 316.5 THA .53 ELI 2853.7 EL2 168.0 ALF 5.08

LAUNCH DATE OCT 12 1970

HELIOCENTRIC CONIC

RL 149.30 LAL -.00

RP 109.99 LAP -S.35

RC 912.484 GL 11.12

PLAN(TOCENTRIC CONIC

C3 120.277 VHL 10._7

LNCH AZNTH LNCH TIME

90.00 8 15 55

gO.OO 21 9 61

100.00 9 $6 57

100.00 26 E5 59

110.00 10 49 7

110.00 25 30 18

FLIGHT TINS 210.00 ARRIVAL DATE MAY 10 1971

DISTANCE 600.152

LOt. 18.26 VL 25.162 GAL 19.29 AZL 84.69 HCA 518.95 SNA 115.94 ECC .42762 INC 5.1077 Vl 29.845

LOP 337.52 VP 35.SS5 GAP 25.09 AZP 86.14 TAL 148.72 TAP 107.67 RCA 66.36 APO 165.51 V2 34,810

GP 9.15 ZAL 36.58 ZAP IS7.45 ITS 132.74 ZAE 128.64 ETE 175.05 ZAC 106.00 ETC 280.15 CLP 171.36

DLA 5.85 RAL 340.25 RAD 6570.5 TEL 15.544 PTH 2.77 VHP

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS

2756.76 -26.00 78.67 254.16 94.38 8 59 50

5173.42 25.75 231.$9 230.62 77.60 22 32 55

2488.85 -29.55 58.85 234.02 94.85 10 18 26

4919.54 27.25 212.14 230.25 77.20 23 47 56

2292.97 -35.65 41.21 233.54 95.52 11 26 50

4715.20 31.29 195.7S 229.12 75.47 24 48 53

DIFFERENTIAL CORRECTIONS RID-COURSE EXECUTION ACCURACY

TDE 4.7885 TRA 8.$9£5 TCS -.4915 BAU .7901 SGT 5169.4 SIR 309.6 SG3 89.6

fiDE: .5997 RflA -.1858 RC3 .0032 FAU-.O0097 RRT .2215 RRF .2134 RTF .9747

FDE .9501 FRA 1.7398 FC3 .0070 8SP 17065 SGB 5178.7 923 -.0033 R13 .9747

BO( 4.8222 BRA 8.$941BCS .4914 FSP -297 $61 5169.9 SGZ 301.9 THA .76

LAIJ_I(H DATE OCT 1£ 1970 FLIGHT TIME 212.00

H[LIOCENTRIC CONIC DISTANCE 601.934.

RL 149.$0 LAL -.00 LOL 18.28 VL 25.129 GAL 21.56 AZL 64.50 I.K:A 322.11 SNA

RP 108.85 LAP -3.38 LOP 340.49 VP 35.947 GAP 26.75 AZP 85.85 TAL 147.88 TAP

RC 214.102 GL 10.89 GP 9.03 ZAL 35.95 ZAP 118.68 ST8 136.89 ZAE 128.21ETE

PLAN£TOCENTRZC CONIC

C3 141.011 VHL 11.875 DLA 3.80 RAL 341.18 RAD 65?0.5 V(L 16.197 PTH 2.84 VHP

LNCH AZNTH LN(H TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 8 11 31 2791.82 -28.16 81.23 237.5£ 93.11 9 3 4

90.00 21 11 8 5199.J0 21.12 233.1_ 233.76 78.85 22 37 47

1OO.OO 9 38 39 2523.71 -29.70 61.41 237.42 93.54 10 21 43

1OO.00 2£ 30 4£ 4941.95 27.63 214.00 £33.41 78.11 23 53 5

110.00 10 51 59 1_97.33 -33.89 43.N 237.01 94.76 11 30 17

110.00 28 34 91 4742.09 31.73 197,7'0 232.35 76.56 24 53 53

DIFFERENTIAL C_IRKCT|O_I MID-COURSE EXZCUTICN ACCURACY

TDE 8.1427 TUA I.Ol_l TC3 -.3577 BAU .8745 _T 5221.1 _ 300.4 SG3 87.8

RDE .10111 _ -.IN1RC3 .0010 FAU-.OOL_3 RRT .2t)77 W .2111H) RTF .9790

FD( 1.0037 FRA 1.MSI YC) .0112 BSP 17280 _ 5129.9 RI_ -.00_ R13 .9790

ROE 5.1787 Mk 9.0tNI8 BC3 .3577 FSP -297 SG1 5121.8 861 211¢i.8 TMA 1.00

15.731DPA -6.35 RAP 328.91ECC 2.9794

PO CST TIN INJ 2 LAT INJ 2 LONG

2150.8 -27.10 70.12

4575.4 23.82 223.26

1888.9 -28.54 50.17

4316.5 25.21 203.93

1665.0 -52.42 32.19

4115.2 28.97 187.29

ORBIT DETERMINATION ACCURACY

ST 2827,9 _R 298.5 SS 770.1

CRT .8406 CRS -.8306 CST -.9998

LSA 2941.5 MSA 161.6 SSA 9.3

EL1 2839.0 EL2 160.9 ALF 5.08

ARRIVAL DATE NAY 12 1971

115.77 ECC .45528 IN( 5.5025 V1 29.645

109.99 RCA 63.29 APO 168.24 V2 34.816

173.24 ZAC 105.52 ETC 280.47 CLP 170.17

16.748 DPA -5.80 RAP 330.79 ECC S.3207

PO CST TIN INJ Z LAT INJ 2 LONG

2191.8 -27.45 72.94

4599.6 24.29 225.03

1923.7 -28.89 56.70

4342.9 25.71 205.73

1897.3 -32.86 34.78

4142.1 29.55 189.17

_qBIT DETERMINATION ACCURACY

ST 2810.5 SR 2_1.7 $8 800.8

CRT .89_0 CR6 -.8454 CST -.9998

LSA 2933.1 14SA 154.S SSA 8.7

EL1 2821.7 EL2 153.7 ALF 5.1£
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970_

LAUNCH DATE O(T 12 1970 FLIGHT TIN( 214.00 ARRIVAL DATE MAY 14 1971

HELIO([NTRIC CONIC

RL 149.30 LAL -.DO LOt. 16.26 VL

RP 108.92 LAP -3.39 LOP 343.66 VP

RC 215.999 GL 10.15 GP 8.94 ZAL

PLAM[TOCENTRIC C(_l|C

C$ 1t9.493 VHL 12.903

LI_H AZNTH LN(H TIM(

IO.OO 8 19 9

OO.OO 21 14 39

1041.00 9 42 19

IOO.OO 22 54 I

110.OO 10 54 42

110.OO 13 39 14

DIFFERENTIAL CGmRIECTION8

TO( 5.5428 TNA 9.0717 TC3 -.E347 BAU .5223

RD( .9SST lIRA -.0765 RE3 .041|4 FAU-.O04T9

FOE 1.0170 FRA 1.2HS78 FC3 .0249 BSP 17191

DO( 5.5814 BRA 9.91'90 BC3 .2347 FSP -291

DISTANCE 602.810

25.099 GAL 23.70 AZL 84.04 H(A 325.26 SHA 115.61 [CC .48245 INC 5.9573 Vl 29.045

35.933 GAP 28.67 kip 85.10 TAL 147.27 TAP 112.53 RCA 59,84 APO 171.39 V2 34.823

34.88 ZAP 165.78 ITS 140.89 ZA[ 127.87 [TE 173.44 ZAC 105.06 ETC 28D.77 CLP 168.87

DLA 3.89 RAL 341.94 RAD 6570.8 V[L 16.985 PTM 2.92 VHP 17.915 DPA -5.26 RAP 332.57 ECC 3.7400

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT [NJ 2 LONG

8823.E$ -88.25 83.52 240.60 91.96 9 8 12 2223.2 -27.68 74.90

5227.49 28.48 235.19 239.70 79.57 22 41 43 4927.5 24.77 226.94

25S5.09 -29.91 63.73 240.53 92.32 10 24 53 1955.0 -29.17 54.98

4970.91 28.01 219.D0 239.38 79.10 23 59 59 4370.9 26.22 207.65

2329.49 -34.04 49.28 240.29 93.34 11 53 30 1728.5 -33.20 37.14

4770.25 32.15 199.78 23S.40 77.72 24 57 44 4170.2 30.13 191.16

NID-COURK EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

$GT 5074.1 _ _13.2 $93 86.2 ST 2792.4 SR 291.4 $S 838.6

RIqT .3795 RRF .3705 RTF .9830 CRT .8643 CRS -.8570 CST -.9998

ST8 5085.3 R23 -.IX)40 R13 .9830 LSA 2926.5 NSA 146.7 SSA 8.2

SI;1 5078.1 _ 271.2 THA 1.26 EL1 2803.8 EL2 146.0 ALF 5.17

LAUNCH DATE OCT 12 1970 FLIGHT TIM( 218.00 ARRIVAL DATE MAY 16 1971

14ELI(X:ENTRIC CONIC

RL 14R.30 LAL -.041

RP 1011.90 LAP -3.39

RC 217.879 GL 10.40

PLAM(TOC(NTR 1C CONIC

C3 198.1L_E Vt41. 14.079

LNCH AZNTH LN(H TIM(

90.00 8 El 44

90.00 21 19 $5

11)0.00 i 44 58

1041.041 L_ 34 9

110.041 10 57 13

110.00 tl 40 J7

DISTANCE 102.518

LOL 18.28 VL 25.071 GAL 26.35 AZL 83.51 HCA 328,42 SI4A 115.48 ECC .51569 IN( 6.4911 Vl 29.845

LOP 346.94 VP 35.921 GAP 30.88 AZP 94.46 TAL 146.95 TAP 115.36 RCA 55.93 APO 175.03 V2 34.830

frP 8.84 ZAL 54.32 ZAP 164.67 ETS 144.71 Z/dE 128.98 ETE 173.68 ZAC 104.63 ET¢ 281.04 CLP 167.42

DLA 3.82 RAL 342.51 RJUD 6571.1 V_L 17.873 PTH 3.00 VHP 19.262 DPA -4.77

L-I TIN( INJ LAT INJ LONG INJ RT ABC INJ AZI4TH INJ TIM( PO CST TIM

2650.36 -26.30 85.51 243.35 90.97 9 9 15 2250.4

5£57.14 26.6£ 237.29 259.43 80.57 22 44 12 4657,1

2591.24 -21J.97 65.75 245.31 91.28 10 27 54 1982.2

5000.51 26.57 218.12 259.13 80.16 23 59 28 4400.5

235$.91 -34.15 48.41 243.17 92.08 11 36 29 1755.8

4769.71 32.59 201.99 236.24 78.97 25 O 16 4199.?

DIFFERi[NTIAL CORII[CTIN

TlX S.IMJIO 118A10.7_J6 TC3 -.1255 6AU .3323

RD( .706| RIEA -.Olll RC3 .OOLDO FAU-.O0745

1.1565 FRA Z.IOSQ FC$ .0325 BSP 17078

DOE 9.0L_1_9 9RAlO.7_ BC3 .1255 FSIP -288

NID-COUR8E EXECUTION ACCt)RACY

SGT 5023.7 SGR 288.3 SG3 84.7

RRT .414§ RRF .4557 RTF .9865

5032.0 R23 -.0045 R13 .9865

SGI 5025.5 $G2 255.3 THA 1.53

RAP 334,21ECC 4.26D6

INJ 2 LAT INJ Z LONG

-27.67 76.87

25.25 228.98

-29.37 56.96

26.72 209.71

-33.46 39.24

30.70 193.26

ORBIT OETERHIHATION ACCURACY

ST 2766.6 SIR 288.2 SS 882.5

CRT .8769 CRS -.8?08 CST -.9999

LSA 2914.9 MSA 138.? SSA 7.6

ELI 2?78.2 ELI 138.0 ALF 5.23

LAUNCH DATE OCT 12 1970 FLIGHT TIME 218.00 ARR]VAL DATE MAY 16 1971

14(LIO(ENTRIC CONIC

RL 149.30 LAL -.041

RP 109.T6 LAP -3.39

RC 216.925 GL 10.12

PLAN[TO(ENTRIC CONIC

C$ 237.791 Vt4L 15.4tO

LN(H AZNTH LNCH TIM(

lO.OO 8 24 17

9O.OO 21 19 58

100.00 9 47 11

1041.OO tt 39 n

110.00 10 56 31

110.00 23 40 46

DIFFERENTIAL C(_III(CT|ON$

TD( 6.4104 TRAll.9754 TC3 -.0_14 BALI .0142

RDE -7692 RRA .0104 RC3 .0033 FAU-.OIDT7

FD( 1.£104 FRA E.211_Z FC3 .039£ B$1P 16659

BOE 9.3056 BRA11.6759 6C3 .D_IHD FSP -291

D_STAMCE 600.708

LOt. 10.26 VL 25.048 GAL 29.38 AZL 82.87 HCA 331.57 SHA 115.36 ECC .55359 INC 7.1305 Vl 29.845

LOP 35D.01 VP 35.913 GAP 33.47 AZP 83.72 TAL 146.97 TAP 118.54 RCA 51.50 APO 179.22 vz 34.838

GP 8.74 ZAL 33.99 ZAP 163.37 ETS 148.38 ZAE 126.13 ETE 173.94 ZAC 104.21ETC 281.28 CLP 165.80

DLA 3.67 RAL 342.87 RAD 6571.4 VEL 18.950 PTH 3.07 VHP 2D.827 DPA -4.52 RAP 335.68 E£C 4.9134

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT |NJ Z LONG

2972.55 -29.32 97.13 245.70 90.16 9 12 10 2272.6 -27.99 78.48

5281.77 27.16 259.54 241.89 81.65 22 45 O 4688.8 25.72 231.17

2109.95 -29.99 67.42 245.99 90.36 10 30 48 2004.6 -29.52 58.63

5031.91 28.71 220.39 241.82 81.31 24 0 21 4431.9 27.21 211.91

£376.73 o34.17 5O.ZO 245.83 91.02 11 39 11 1778.7 -33.65 41.00

4930.59 32.94 204.32 24D.83 80.3D 25 1 16 4230.6 31.25 195.50

RIO-CO_14[ [X[CUTION ACCUqRACY ORBIT 0(TERMINATION ACCURACY

34;T 4996,5 _ 286.5 SG3 83.3 ST 2731.6 SR 285.5 SS 933.5

RRT .3498 RRF .5415 RTF .9896 CRT .8696 CRS -.8847 (ST -.9999

4974.J R29 -.IX)45 R13 .9996 LSA 2898.0 NSA 130.5 SSA 7.1

_1 4999.0 _ 239.2 THA 1.82 EL1 2743.6 EL2 129.7 ALF 5.32

LAUNCH DATE OCT 12 1970 FLIGHT TIM( 220.00 ARRIVAL DATE MAY 20 1971

HELIOCENTRIC CCNIC

RL 14R.30 LAL -.00

RP 1041.7§ LAP -3.37

RC 210.349 GL 9.1_

PLAMETOCE_M1111C CONIC

c3 2111.041£ VHL 19.972

LNCH AZI4TN LNCN TIM(

IO.O0 I 86 48

041.00 £1 lS 9

100.00 i 49 44

100.041 I_ $4 SS

110.00 11 1

110.041 £3 30 31

DIFFERENTIAL CCIMCTIONI

TDE 9.9131 lrRA18.0601 TC$

RD( .RSYt liRA .l$St NC3

FOE 1.3114 FllA 8.4401 FC3

BOlE 7.0332 IIAll.?lX)O K3

DISTANCE 596.919

LOL 18.26 VL 25.030 GAL 32.88 AZL 92.1)g HCA

LOP 353.19 VP 35.108 GAP 36.52 AZP 8_.63 TAL

GP 8.65 ZAL 33.93 ZAP 161.84 (TS 151.88 ZAIE

334.72 SMA 115.27 ECC .59678 IN( 7.9147 Vl 29.845

147.42 TAP 122.15 RCA 46.48 APO 184.06 VZ 34.04?

125.06 ETE 174,23 ZAC 103.83 ETC 281.47 CLP 163.96

DLA 5.39 RAL 342.67 RAD 9571.7 V[L Z0._33 PTH 3.15 VHP 22.654 DPA -3.96 RAP 336.95 ECC 5.?408

L-I TIME INJ LAT INJ LONG |NJ RT ARC ZNJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT |NJ Z LO#4G

_11191.60 -1_6.3| 88.92 _17.10 99.56 9 14 57 2268.9 -28.08 79.67

5_L_I.'_D 27.47 _11.69 _44,D3 6_.04 _ 43 52 4722.7 26.19 23_.54

L_111.4£ -I_1.86 31.13 _.47.61 96.73 10 35 25 2021.4 -29.61 59.87

S099.41 _6.03 _.83 _.43.61 8_.5S _3 59 20 4465.4 27.70 214.28

L_JI6.441 -34.16 51.39 £47.61 90.L_D 11 41 55 1796.5 -33.78 42.37

41N_.$3 33._J 206.TI 143.11 61._1_ _3 0 35 4263.1 31.78 197.89

NID-C(_JI_( L_J_CUTICN ACCUIIACY CRBIT DETERMINATION ACCURACY

.O541 BAU .1093 84T 41101.4 lill J_18.1 IJG3 6£.0 ST _1_16.4 SR _93.3 iS 99£.0

.0054 FMJ-.01907 liT .Ek_|l _ .4_,A4 RTI r ._t;£1 CRT .901_5 CR3 -.6662 CST -._Jt)_

.04|_ _ le_OS _ 4910,6_ -.(]O4_ RS3 .i)t_1 LSA _675.4 14_A 1£2.£ I_A 6.5

• 0_3 FlIP -_77 84;1 410i.l I J_.£ THA t.13 ELI ll6l.I ELl 111.S ALF 5.49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. .%, 1970

LAUNCM DATE (XT 13 1970 FLIGHT TiNE 70.00 ARRIVAL DATE DEC 22 1970

HELIOCENTRIC CO_IC

RL 149.25 LAL -.DO

RP 107.31 LAP 2.11

RC O7.496 GL 8.05

PLAN[TC(ENTRIC CONIC

C3 55.87R VHL 7.475

LN(H AZMTH LNCH T|_

90.00 0 39 40

I)0.00 11 30 39

100.00 1 55 59

100.00 12 54 0

110.00 R 5R

110.00 14 6 52

DIFFERENTIAL CORRECTION8

TO( .Z4GR TRA -.8£87

RDI[ -.2077 RRA -.3275

FOE 1.2472 FRA -.9432

BOlE .3791 BRA .7071

DISTANCE 208.463

LO_. 19.24 VL 29.$96 GAL -15.27 AZL 87.69 HCA 95.47 SNA

LOP 114.71 VP 39.422 GAP -5.$0 AZP 90.Z0 TAL Z48.89 TAP

GP -23.08 ZAL 165.71 ZkP 64.00 ET$ 8.64 ZAE 154.54 ETE

145.07 ECC .28481 INC Z.1148 Vl Zg.8S4

344.16 RCA 106.65 APO 183.48 VZ $5.248

280.69 ZAC 77.15 ETC 258.40 CLP -61.54

DLA -4.30 RAL 211.76 RAD 6561.0 VEL 13.313 PTH 2.45 VHP 5.018 DPA -39.08 RAP 222.46 ECC 1.9196

L-I TIRE ]NJ LAT [NJ LONG INJ RT ARC INJ AZMTH [NJ TIME PO CRT TIM INJ 2 LAT INJ Z LONG

Z368.25 -22.32 49.34 89.43 107.89 1 IS 38 1738.2 -19.67 41.67

5247.74 28.72 238.62 92.82 80.25 12 58 6 4947.7 25.10 228.33

2080.36 -23.68 50.04 08.95 108.82 2 30 40 1480.4 -Z0.86 22.35

4978.86 28.11 218.57 92.54 79.38 14 18 59 4378.9 28.55 ZO8.Zg

1881.21 -27.27 13.44 87,49 111.48 3 30 57 1281.2 -24.10 5.72

4750.77 31.86 198.34 91.83 78.91 15 26 3 4150.8 29.74 189.78

RIO-COURSI[ EXECUTION ACCURACY C_81T DETERMINATION ACCURACY

TC3 -.0120 BAU .1923 SGT 517,8 8GIt 509.8 SG3 201.7 ST 238.1SR 233.4 85 425.9

RC3 -.2571 FAU .08848 RRT .3274 RRF .8232 RTF .488! CRT -.5545 CRS .8450 CST -.9080

FC3-1.3398 BSP 1183 688 728.5 RZ3 .1491 R13 .8885 LSA 517.0 NSA 157.7 88A 20,4

BC3 .2874 FSP -588 SG1 562.0 682 421.2 THA 43.60 ELI 294.0 ELI 157.3 ALF 136.03

LAUNCH DATE OCT 13 1970 FLIGHT TIM( 72.00 ARRIVAL DATE DEC 24 1970

DISTANCE 215.055

LOL 19.24 VL _R.374 GAL -15.11 AZL 87.72 HCA 98.71 SMA 144.95 ECC .26217 IN( 2.2789 V1 29,854

LOP 117.98 VP 39.418 GAP -2.62 AZP 90.35 TAL 248.62 TAP 347.33 RCA 108.95 APO 182.98 V2 35.ZS3

GP -24.10 ZAL 185.23 ZAP M.99 ET8 8.82 ZAE 153.88 ETE 272.78 ZAC 75.88 ETC 258.04 CLP -66.76

DLA -3.88 RAL 212.08 RAID 651_.0 VEL 13.274 PTH 2.43 VHP 4.955 DPA -39.33 RAP 219.80 ECC 1.9023

L-I TIRE INJ bAT INJ _ INJ RT ARC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2381.71 -_.84 SO._ 89,83 107.47 1 12 18 1751.7 -20.04 42.85

5£LP2.92 26.42 234.M 92.49 79.42 13 3 48 4622.9 24.89 226.62

20t)4.84 -23.98 31.00 89.15 108.41 2 27 39 1494.8 -21.24 23.27

4955.03 27.80 214.84| 92.19 78.54 14 22 23 4355.0 25.95 206.58

1893.49 -27.57 14.29 87.72 111.06 3 28 37 1293.5 -24.46 8.50

4729.14 31.52 196.75 91.22 76.03 15 30 48 4129.1 29.28 188.26

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 571.6 _ 528.7 SG3 215.5 ST 268.9 SR 217.9 SS 450.2

RRT .40_B RRF .8581 RTF .5826 CRT -.5535 CRS .8527 CST -.9172

SGB 777.4 R23 .1511 R15 .7150 LSA S44.7 RSA 159.2 SSA 20.4

881 654.3 $82 419.8 THA 39.33 ELI 307.6 EL2 158.6 ALF 145.48

HELIOCENTRIC CONIC

RL 149.R5 LAL -.DO

RP 107.50 LAP R.25

RE _.9OO GL 8.78

PLAMETOC[NTRIC CONIC

C3 54.921 VHL 7.405

LN(H AZMTH LNCH TIME

gO.O0 0 33 9

90.00 11 39 45

100.00 1 52 44

100.00 12 59 48

110.00 2 57 3

110.00 14 11

DIFFERENTIAL COmt[CTIONS

TOE .R925 TIIA -.8729 TC3 -.0581 BAU .2084

ROE -.R930 RRA -.$304 RC3 -.2787 FAU .09121

FDE 1.3529 FRA -.9799 FC3-1.4402 B8P 1571

DOE .3840 BRA .7497 BC5 .2843 FSP -814

LAUNCH DATE OCT 11 1970 FLIGHT TIN( 74.00 ARRIVAL DATE DEC 26 1970

HELIOCENTRIC CC_41C

RL 149.25 LAL -.00

RP 107.4R LAP 2.3R

RC 71.740 GL 9.50

PLAN(TOCENTRIC CONIC

C$ 55.9R8 VHL 7.537

LNCH AZflTH LN(H TIME

gO.O0 0 R9 54

90.00 11 43 9

100.00 I 48 50

100.00 13 5 51

110.00 2 54 51

110.00 14 17 20

DISTANCE 221.802

LOt. 19.24 VL 29.553 GAL -14.95 AZL 87.55 HCA 101.95 6HA 144.78 ECC .25964 INC 2.4459 Vl 29.954

LOP 121.21 VP 39.403 GAP -1.98 AZP 90.51 TAL 248.42 TAP 550.37 RCA 107.18 APO 182.35 V2 55.255

GP -25.07 ZAL 184.67 ZAP 73.78 ET6 4.53 ZAE 152.84 ETE 265.05 ZAC 74.64 ETC 257.87 CLP -72.04

DLA -3.02 RAL 212.47 RAD 6588.9 VI[L 15.238 PTH 2.42 VHP 4,728 DPA -39.50 RAP 217.11 ECC 1.8858

L-I TIM( IHJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT IHJ 2 LONG

2387.07 -22.95 51.38 89,91 107.05 1 9 21 1787.1 -20.40 43.64

5190.45 26.10 233.14 9_.28 78.61 15 9 45 4598.5 24.27 224.95

2109.22 -24.28 51.|H| 69.45 107.99 2 24 59 1509.2 -21.60 24.19

4951.53 27.47 213.19 91.94 77.72 14 28 5 4331.5 25.50 204.95

1905.71 -27.87 15.12 88.05 110.85 5 26 56 1305.7 -24.80 7.28

4707.82 31.16 195.19 90.92 75.17 15 55 48 4107.8 28.81 186.78

DIFFERENTIAL COIRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .324R TRA -.7235 TC3 -.1059 BAU .2285 6GT 639.0 S_ 542.8 SG5 227.5 ST 304.8 SR 201.9 SS 472.4

ROE -.R$91 RRA -.530Q RE3 -.2994 FAU .09515 RRT .4829 RRF .M52 RTF .6412 CRT -.5500 CR8 .8181 CST -.9259

FOE 1.4473 FRA-I.O034 FC3-1.5504 8SP 1816 $843 838.3 R23 .1528 R13 .7562 LSA 575.2 MSA 159.9 SSA 20.3

B0t[ .4022 BIRA .7954 BC5 .3178 FSP -658 $81 728.8 $82 417.8 THA 35.61 EL1 331.0 EL2 155.3 ALF 153.80

LAUNCH DATE OCT 13 1970

HELIOCENTRIC CONIC

RL 149.R5 LAL -.DO

RP 107.49 LAP 2.55

RC 73.903 GL 10.28

PLAN[TOCENTRIC CON|C

C3 52.RI5 V14L 7.271

LN(H AZMTH LNCH TIME

90.00 0 27 0

DO.DO 11 49 44

100.00 1 47 14

100.00 13 12 11

110.00 2 52 5G

110.00 14 2R 59

DIFFERENTIAL CORII_CTION$

TD£ .3719 TRA -.7773

RD( -.2138 RRA -.3274

FDE 1.SR92 FRA-I.OJ07

BOE .4296 9RA .8434

FLIG.HT TIME 76.00 ARRIVAL DATE DEC 28 1970

DISTANCE 228.104

LOL 19.24 VL 29.324 GAL -14.79 AZL 67.38 t'_A 105.19 SNA 144.50 ECC .25721 INC 2.6170 Vl 29.854

LOP 124,45 VP 39.384 GAP -1.37 AZP 90.69 TAL 248.11 TAP 553.50 RCA I07.53 APO 161.67 VZ 35.257

GP -25.99 ZAL 164.03 ZAP 78.63 ETS 2.38 ZA[ 151.46 ETE 257.77 ZAC 73.43 ETC 257.31 CLP -77.53

DLA -2.38 RAL 212.94 RAD 6568.9 VEL 13.199 PTH Z.41 VHP 4.653 DPA -39.60 RAP 214.44 ECC 1.8700

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

2582.31 -23.26 52.41 90.27 106.62 1 6 43 1782.5 -20.76 44.63

5174.09 25.78 231.44 92.12 77.82 13 15 58 4574.1 23.85 225.31

2123.69 -24.58 32.93 89.83 107.56 Z 22 58 1525.7 -21.95 25.12

4908.15 27.12 211.54 91.78 76.92 14 33 59 4308.1 25.05 203.56

1818.02 -28.18 15.95 88.46 110.25 5 24 54 1318.0 -25.14 8.08

4888.58 50.78 195.85 90.71 74.35 15 41 5 4086.6 28.32 185,31

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC5 -.laO8 BAU .2522 $GT 718.6 6GR 558.4 SG5 257.5 ST 346.0 SR 185.6 SS 492.6

RE5 -.3188 FAU .09809 RRT .5438 RRF .7103 RTF .7052 CRT -.5434 CRS .8015 CST -.9537

FC5-1.6063 8_ 1891 SG8 908.8 R23 .1548 R13 .7894 LSA 609.0 HSA 159.? 55A 20.5

BC3 .3569 FSP -685 $81 808.5 382 415.0 THA 32.29 EL1 565.5 EL2 148.3 ALF 160.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUNCM DATE O(T 1} 1970 FLIGHT TIM( 78.00 ARRIVAL DATE DEC 50 1970

M(L|O(ENTRIC ¢Oq|C

RL 148.25 LAL -.O0

RP 107.48 LAP Z.45

RC 78.097 GL 11.05

PLAN[TO((NTR|C CONIC

C3 51.839 VHL 7.207

LNCH AZMTH LNCH TIM(

90.00 0 24 20

80.00 11 58 42

1OO.OO 1 44 55

1DO.DO 13 18 $1

110.00 2 51 19

110.00 14 29 57

DIFFERENTIAL CQ881[CTION8

TDE .4250 TRA -.8399 TC3 -.2_ BAU .2798

ROlE -.1891RSA -.5210 RC3 -.$359 FAU .0_)85

FDE 1.$950 FRA-I.00_J FC3-1.6460 BSP 2192

80( .485l BSA .8992 !)(:3 .4015 FSP -724

DISTAk_E 254.562

LOL 19.24 VL 29.289 GAL -14.93 AZL 87.21 HCA 108.44 SNA 144.17 ECC .25486 INC 2.7934 Vl 29.654

LOP 127.70 VP 39.358 GAP -.79 AZP 90.86 TAL 247.68 TAP 356.12 RCA 107.45 APO 180.82 VZ 55.258

GP -28.8G ZAL 163.30 ZAP 85.37 ETS .17 ZAE 149.76 ETE 251.12 ZAC 72.28 ETC 258.97 CLP -82.57

DLA -1.73 RAL 213.48 RAD 85t8.9 VEL 13.164 PTH 2.40 VHP 4.569 DPA -39.84 RAP 211,87 ECC 1.6546

L-| TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ Z LAT INJ Z LONG

E390.23 -25.59 53.41 90.72 106.18 l 4 ! 4 1788.2 -21.12 45.94

5149.10 25.40 229.74 92.06 77.05 13 22 31 4549.6 23.37 221.84

2139.44 -24.88 33.92 90.29 107.12 2 20 31 1558.4 -22.50 28.08

48t4.95 26.74 209.90 91.70 76.13 14 40 16 4284.8 24.57 201.77

1930.60 -28.45 1Q.SZ 88.94 109.60 3 23 27 1330.8 -25.48 9.99

4885.25 30.38 192.12 90.58 73.51 15 46 42 4065.2 27.82 183.66

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCtJRACY

SGT 808.9 SGR 567.6 963 244.5 ST 392.2 SIR 169.3 88 510.Z

RRT .5924 llllF .7316 RTF .7507 CRT -.5994 CRS .7825 CST -.9405

Sr_ 988.1RZ3 .1581 813 .6157 LSA 646.0 14SA 158.6 SSA 20.Z

$G1 8881.2 Sd_2 411.8 THA 29.29 (L1 403.9 EL2 139.1 ALF 165.24

LAUNCH OAT( OCT 13 1970 FLIGHT TIN[ 80.00 ARRIVAL DATE JAN 1 1971

H(LIOCENTRI( CONIC

RL 149.25 LAL -.IX)

RP 107.48 LAP 2.77

RC 78.289 GL 11.88

PLAI4[TOC[NTR 1C CONIC

C3 51. 044 VHL 7.145

LNCH AZNTH LNCH TIN[

90.00 0 21 51

90.00 12 4 5

100.00 1 41 41

100.00 15 25 95

110.00 2 46 41

110.04 14 56 II

DISTANCE 240.977

LOL 19.24 VL 29.247 GAL -14.47 AZL 67.02 NCA 111.68 SI4A

LOP 130.95 VP 39.526 GAP -.24 AZP 91.10 TAL 247.15 TAP

C_P -27.98 ZAL 162.49 ZAP 87.97 ETS 357.91 ZA[ 147.88 ETE

143.79 ECC .25257 IN( 2.9766 Vl 29.854

558.83 RCA 107.47 APO 180.11 VZ 35.259

245.20 ZAC 71.18 ETC 256.65 CLP -87.70

DLA -1.07 RAL 214.09 RAD 6568.9 VEL 13.130 PTH 2.40 VHP 4.534 DPA -39.88

L-I TIN( 1NJ LAT INJ LONG |NJ RT A&C INJ AZNTH INJ TIN( PO CST TIN

2454.49 -23.88 54.34 91.26 105.71 1 2 5 1614.5

$124.72 25.01 226.08 92.06 76.27 15 29 26 4524.7

2155.88 -25.19 34.56 90.114 106.88 2 16 55 1555.7

441410.74 N.34 208._ 91.71 75.34 14 46 54 4280.7

1943.64 -Z1.75 17.71 89.54 109.54 5 L_ 12 1343.6

4143.56 29.15 190.56 60.54 72.66 15 52 40 4045.6

DIFFERENTIAL COIIIECTION6

TO( .413| TSA -.Mill TC3 -._826 BAU .3075

-.1159 _ -.31111K$ -.3510 FAU .10071)

FDE 1.8441 FlU -.9780 FC$-I._IOB6P £$16

BOE .5111BRA °9440 _3 .4806 Flip -746

RAP 209.44 ECC 1.8401

INJ 2 LAT INJ 2 LONG

-21.48 46.70

22.88 2L_).O0

-22.61 27.07

Z4.07 200.17

-25.84 9.74

27.26 182.40

ORBIT DETERNINATION ACCURACY

ST 443.5 SIR 153.2 68 525.5

CRT -.5192 CRS .7909 CST -.9493

LSA 686.4 14SA 156.7 63A EO.1

EL1 451.0 EL2 126.7 ALF 168.92

NID-COURSE EXECUTION ACCURACY

SGT 106.0 _ 575.7 883 Z49.1

RRT .650_ RRF .7501RTF .7865

SGB 1075.1RL_ .1630 815 .8361

SG1 994.7 SG4E 408.0 TMA 26.59

LAUNCH DATE OCT 13 1970 FLIGHT TIM( 82.00 ARRIVAL DATE JAN 3 1971

HELIOCENTRIC CONIC

RL 149.85 LAL -.00

RP 107.48 LAP E.87

RC 80.507 GL 12.75

PLAN[TOCENTRIC CONIC

C3 50.181 VHL 7.084

LN(H AZNTH LN(H TIN( L-I TINE INJ LAT

90.00 0 19 2t 2431.51 -24.17

90.o0 12 11 51 5099.20 24.56

1OO.00 1 40 31 t169.TO -25.49

100.00 13 83 _ 4834.24 25.91

110.00 2 4t 26 1957.35 -_.OS

110.OO 14 42 1 4881.35 _9.49

DIFFERENT|AL CORRECTIONS

TOE .5472 'IRA _.94_ TC3 -.3477 BAU .3577

ROE --1429 RRA -.2979 RC3 -.$838 FAU .10041

FDE 1.8769 FRA -.9419 FC3-1.7323 _ 2858

BO( .5855 BRA ._149 BC3 ._033 FSP -759

DISTANCE 247.351

LOL 19.24 VL 29.200 GAL -14.31 AZL 89.83 N(A 114.92 $NA 143.36 ECC .25093

LOP 134.20 VP 89.292 GAP .26 AZP 91.54 TAL 246.53 TAP 1.45 RCA 107.47

GP -26.46 ZAL 161.60 ZAP 62.37 ET5 355.61 ZAE 145.81 ETE 240.02 ZAC 70.14

IN( 5.1882 Vl 29.854

APO 179.24 VZ 35.259

ETC 256.35 CLP -92.89

OLA

INJ LONG INJ RT ASC INJ AZNTH INJ TIN(

55.71 91.89 105.21 1 O D

226.27 62.16 75.49 15 36 50

34.05 61.46 106.16 2 16 46

2OI.54 61.79 74.55 14 55 56

16.06 90.22 108.66 5 Zl 6

189.01 90.57 71.87 15 59 2

NID-COURSE EXECUTION ACCURACY

$6T 1014.0 _ 580.6 $G3 251.1

RRT .65B8 RRF .7658 RTF .8127

SGB 11t8.4 RL_ .1688 R13 .8517

$61 1094.4 _ 404.0 THA 24.15

-.$8 RAL 214.77 RAO 6511.6 V(L 13.097 PTH _.59 VHP 4.525 DPA -39.68 RAP 207.20 ECC 1.8258

PO CST TIN INJ Z LAT INJ Z LONG

1831.5 -21.85 47.81

4499.2 22.55 218.31

1569.7 -25.05 28.11

4256.2 2_.54 198.55

1357.4 -26.21 10.64

4021.4 26.75 180.91

ORBIT DETERMINATION ACCURACY

ST 499.2 SIR 137.2 99 538.5

CRT -.5003 CRS .7360 CST -.9513

LSA 730.8 NSA 154.0 $8A 19.9

EL1 504.1 EL2 117.8 ALF 171.72

LAUNCH DATE OCT 13 1970 FLIGHT TIN( 84.00 ARRIVAL DATE JAN S 1971

HELIOCENTRIC CONIC

RL 149.25 LAL -.OO

RP 107.48 LAP _.97

RC 82.739 GL 13.88

PLAN[TOCENTNIC CONIC

C5 49.348 W_L 7.0t5

LNCJ4 AZNTH LNCH TIME

90.00 0 17 8

90.00 12 20 10

1OG.OG 1 58 37

1OO.00 15 41 21

110.OO 2 47 14

110.00 14 49 14

DISTAW:E 2S3.887

L_L 19.24 VL 21.147 GAL -14.14 AZL 81.63 N(A 118.17 SNA

LOP 137.45 VP 34._52 GAP .79 AZP 91.59 TAL 245.62 TAP

f_P -_6.21ZAL 110.t_ ZAP 66.54 [TS 353.26 ZAE 143.64 ET(

142.88 ECC .24813 IN( 3.3702 Vt L_.854

3.9t) RCA 107.43 APO 178.54 V2 35.257

255.56 ZAC 69.14 ETC 256.09 CLP -97.49

DLA .34 RAL 215.52 RN) 6518.8 V(L 13.Ot_ PTH 2.38 VHP 4.539 DPA -59.75

L-I TIN[ INJ LAT INJ _ INJ RT A3¢ INJ AZNTH |NJ TIME PO C$T TIN

2448.12 -_4.49 34.94 92.61 104.88 0 57-57 1849.6

507_.73 _4.1_ 2Z4.47 62.35 74.70 15 44 42 4472.7

2188.74 -25.81 37._1 9_._1 105.63 2 15 4 1586.7

4810.85 25.44 204.B0 61._I| 75.75 15 1 32 4210.9

1971.611 -LJl).37 19.18 90.99 108.35 3 20 6 1572.0

4588._ 28.|H| 187.41 90.88 71.04 16 5 52 3998.4

DIFIr[NENTIAL CCIli_CTION8

TD( .6173 TSA-I.OOS5 TC3 -.4135 BAU .3883

ROE -.111M_ N8A -.2788 8C3 -.370_ FAU .0_794

FD( 1.7190 FRA -.84Ml_ FC3-1.7188 BIN e 3130

BDE .8281 MA 1.0429 BC3 .5553 FSP -713

RAP 205.18 ECC 1.8121

INJ 2 LAT INJ 2 LONG

-22.24 48.99

21.79 218.58

-23.42 L_).25

22.97 liHS.88

-28.59 11.81

29.15 179.40

ORBIT DETERMINATION ACCURACY

ST 560.8 SR 117.6 $S 559.9

CRT -.4670 CRS .7031C�T -.9540

LSA 784.2 NSA 151.4 $8A 19.4

EL1 563.4 EL2 105.4 ALF 174.£1

NID-COURSE EXECUTION ACCURACY

$GT 1124.1 8GR 575.5 SG3 246.9

RRT .IMM)3 _ .7746 RTF .6506

S6B 12_.6 R29 .1759 R15 .8607

SG1 1199.3 342 395.5 THA 21.67

2149



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL .%, 1970_

LAUNCH DaTE OCT 13 1970 FLIGHT TIN[ 86.00 ARRIVAL DATE JAN 7 1971

HELIO(ENTRIC CONIC

RL 148.25 LAL -.00

RP 107.49 LAP 3.0G

RC 84.985 GL 14.67

PLAN(TO(ENTRIC CONIC

C3 48.558 VHL 6.888

LNCM AZMTN LNCH TIME

90.00 0 14 44

90.00 12 29 4

100.00 I 36 36

100.00 15 49 54

110.00 2 48 1

110.00 14 58 5•

DISTANCE 259.•84

L04. 19.24 VL 2•.090 GAL -15.97 AZL 86.42 HCA 121.41 SNA

LOP 140.70 VP 39.L_38 GAP 1.27 AZP 91.87 TAL 245.04 TAP

GP -29.97 ZAL 159.56 ZAP 100.45 ETS 350.88 ZAE 141.43 ETE

142.37 ECC .24598 INC 3.5849 V1 29.854

6.45 RCA 107.35 APO 177.40 V2 35.255

231.73 ZAC 68.18 ETC 255.85 CLP-IO2.D9

OLA 1.10 RAL 218.54 RAD 8588.8 VEL 13.035 PTH 2.38 VHP 4.578 DPA -39.88

L-] TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TIM( PO CST TIM

2489.22 -24.82 58.28 •3.43 104.08 0 55 54 1869.2

5045.08 23.61 222.60 92.60 73.•0 13 53 g 4445.1

2205.20 -24.14 38.48 •3.05 105.04 2 13 21 1605.2

47114.34 Z4.•2 203.00 •2.18 72.•4 15 g 38 4184.3

1987.91 -29.71 20.80 91.87 107.74 3 19 g 1387.9

4574.3• 2•.45 185.75 90.86 70.19 16 13 13 3•74.4

DIFFERENTIAL CORRECTIONS

TOE .8818 TRA-I.0(I_I TC3 -.4812 BAU .3•64

ROE -.0972 RRA -.2Q03 RC3 -.3809 FAU .09442

FDE 1.7103 IRA -.•LrS• FC$-1.7190 BSP 3552

BO( .8967 BRA 1.0935 BCS .6138 FSP -739

MID-COURSE EXECUTION ACCURACY

• ST 1236.7 SGR 57•.0 383 247.0

RRT .6952 RRF .7893 RTF .845•

$GB 1567.0 R23 .1874 R13 .8711

SG1 1509.2 $82 393.1 THA 19.83

RAP 203.37 ECC 1.7992

INJ 2 LAT INJ 2 LONG

-22.64 50.29

21.18 214.78

-23.82 30.45

22.35 195.15

-27.00 12.67

25.48 177.83

ORBIT DETERMINATIOI_ ACCURACY

ST 625.2 SR 103.8 SS 562.4

CRT -.4345 CRS .8652 CST -.9584

LSA 834.1MSA 147.4 SSA 19.3

EL1 628.8 ELI 93.2 ALF 175.78

LALR_H DATE OCT 18 1970 FLIGHT TINE 98.00 ARRIVAL DATE JAN 9 1971

HELIOCENTRIC CONIC

RL 149.25 LAL -.00

RP 107.50 LAP S.14

RC 87.241GJ. 15.74

PLAN[TOCENTRIC CONIC

C3 47.811 VI'K. 8.915

LNCH AZMTH LNCH T|14_

90.00 0 1£ 14

90.00 12 38 41

1DO.DO 1 34 t8

100.00 18 59 •

110.00 2 44 4t

110.00 15 5 RO

DISTANCE 266.245

LCX. 19.24 VL 29.029 GAL -13.80 AZL 84.19 PiCA 124.65 •HA

LOP 143.95 VP 39.160 GAP 1.75 AZP 92.17 TAL 244.18 TAP

GP -30.74 ZAL 158,.40 ZAP 104.09 ET$ 348.41 ZAE 139.21 ETE

141.84 ECC .24387 IN(: 3.8148 Vl 29.854

8.83 RCA 107.25 APO 176.42 V2 35.253

228.48 ZAC 87.23 ETC 255.64 CLP-106.46

DLA 1.92 RAL 217.23 RAD 8564.8 VI[L 15.007 PTH 2.37 VHP 4.832 DPA -40.12

L-I TIM( INJ LAT INJ LONG INJ RT A•C INJ AZMTH INJ TIME PO CST TIN

Ul)0.70 -25.17 59.75 94.37 105.42 0 55 45 1690.7

5015.89 Lr_.05 290.$5 92.94 73.08 14 2 17 4415.9

_95.45 -2R.49 $9.89 04.01 104.38 2 11 33 1925.5

4758.37 _11,.35 201.12 99.50 72.10 15 18 25 4158.4

L_05.44 -30.04 22.04 •£.88 107.09 3 18 11 1405.4

4549.15 27.85 1944.03 11.13 69.35 16 21 • 3949.2

DIFFERENTIAL C_t_[CTI(_4$

TOE .7871 TRA-l.1144 TC5 -.5489 BAU .4298

ROE -.0772 RRA -.2319 RC5 -.3885 FAU .09385

FDE 1.8974 FRA -.7632 FC3-1.9•18 Blip 3•26

808 .7715 BRA 1.1421 SC3 .6724 FSP -744

RAP 201.79 ECC 1.7869

INJ 2 LAT INJ 2 LONG

-23.07 51.71

20.51 212.90

-24.28 31.80

21.67 193.35

-27.43 15.84

24.78 176.20

ORBIT DETERMINATION ACCURACY

ST 8•4.4 M 89.0 88 568.7

CRT -.3847 CR$ .9182 CST -.9817

LSA 890.$ NSA 143.2 SSA 19.1

EL1 695.2 EL2 82.D ALF 177.14

MID-COURSE EXECUTION ACCURACY

SGT 1355.7 _ 576.| IG3 942.!

RRT .7055 RRF .11013 RTF .8570

• GIJ 1473.0 RLr3 .1999 R13 .8785

$81 1420.$ $82 38•.7 THA 18.10

LAUNCH DATE OCT 15 1970 FLIGHT TIM( 90.00 ARRIVAL DATE JAN 11 1971

HELIO(EHTRIC CONIC

RL 149.25 LAL -.OO

RP 107.51 LAP 5.21

RC 88.506 GL 16.89

PLAN(TOCENTRIC CONIC

C$ 47.151 VHL 6.665

LNCN AZNTN LN(H TIN(

90.00 O 9 51

90.00 12 49 8

100.00 1 32 10

100.00 14 9 10

110.00 2 43 24

110.00 15 14 25

DISTANCE 272.471

LOL 19.24 VL 28.964 GAL -13.62 AZL 85.94 H(A 127.69 SNA 141.27 ECC .24180 INC 4.0635 Vl 29.654

LOP 147.21 VP 39.109 GAP 2.16 AZP 92.50 TAL 245.25 TAP 11.14 RCA 107.11 APO 175.43 VZ 35.249

GP -31.57 ZAL 157.14 ZAP 107.43 ETS 345.68 ZAE 138.•9 ETE 225.74 ZAC 66.27 ETC 255.45 CLP-110.59

DLA 2.8D RAL 218.19 RAD 6568.8 VEL 12.981PTH 2.37 VHP 4.707 DPA -40.50 RAP 200.40 ECC 1.7757

L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2514.58 -25.54 61.41 •5.44 102.$7 0 51 25 1914.6 -23.54 53.51

4984.78 22.42 218.59 •3.37 72.23 14 12 13 4584.8 19.78 210.91

2248.00 -26.88 41.46 95.10 105.63 2 9 38 1648.0 -24.72 33.31

4726.60 23.71 199.14 92.90 7t.24 15 27 57 4128.6 20.95 191.45

2025.01 -30.45 23.44 94.00 106.55 $ 17 9 1425.0 -27.91 15.16

4522.35 27.19 182.22 91.49 84.44 18 29 47 3922.4 24.02 174.49

ORBIT DETERMINATION ACCURACY

ST 768.4 SR 73.6 S• 575.1

CRT -.3050 DR• .5840 CST -.9845

LSA 952.4 NSA 138.9 8SA 18.7

ELI 768.8 ELI 70.5 ALF 178.31

DIFFERENTIAL CORRECTIONS

TDE .8507 TRA-l.1685 TC5 -.6158 BAU .4604

ROE -.0587 RflA -.2185 RC5 -.3932 FAU .09047

FDE 1.6793 FRA -.6983 FC3-1.6619 BSP 4317

BDE .8526 BRA 1.1884 BC5 .7307 FSP -737

MID-COURSE EXECUTION ACCURACY

SGT 1473.9 _ 571.4 $83 236.8

RRT .7119 RRF .8118 RTF .8850

SGB 1580.8 R25 .9139 R15 .8634

SG1 1533.0 $G_ $85.8 THA 16.50

LAUNCH DATE OCT 13 1970 FLIGHT TIME 92.00 ARRIVAL DATE JAN 13 1971

HELIOCENTRIC CONIC

RL 149.25 LAL -.00

RP 107.52 LAP 3.28

RC 91.778 GL 18.15

PLAMETOCENTRIC CONIC

C3 48.521 VHL 8.821

LN(H AZNTN LN(N TIM(

90.00 0 6 28

90.00 13 0 33

100.00 1 29 34

100.00 14 20 8

110.00 2 41 52

110.00 15 24 ZO

DISTANCE 978.645

LOL 19.24 VL 28.897 GAL -13.44 AZL 85.6Q HCA 131.13 SI8A

LOP 150.48 VP 39.058 GAP 2.38 AZP •9.85 TAL 242.28 TAP

GP -32.48 ZAL 155.78 ZAP 110.46 ET$ _13.27 ZAE 154.80 ST(

140.69 ECC .93978 IN( 4.3350 Vl 29.854

13.39 RCA 108.95 APO 174.42 V2 35.245

293.45 ZAC 65.27 ETC 255.26 CLP-114.48

DLA 3.77 RAL 219.24 RAD 6568.7 VI[L 12.957 PTH 9.$8 VHP 4.801 DPA -41.03

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME leo CST TZM

2541.48 -25.93 83.28 N.88 101.81 0 48 49 1941.5

4951.35 21.71 215.40 •$.90 71.$8 14 95 5 4351.3

2273.42 -27.96 43.25 98.$4 109.77 9 7 9R 1873.4

4894.64 23.00 197.04 95.41 70.38 15 $O 95 4094.8

Z047.16 -30.08 25.03 95.$0 105.49 $ 15 59 1447.2

4493.67 29.48 180.31 91.94 67.53 18 39 14 5895.7

DIFFERENTIAL C(_Rt[CTION$

TOE .9404 TRA-1.91498 TC$ -.6809 BAU .4899

RDE -.OSS4 RRA -.1902 RC5 -.$•10 FAU .06551

FDE 1.8579 FRA -.8257 FC5-1.60•8 011 II 48•8

BDE .8412 BRA 1.2316 BC3 .7878 F$P -720

MID-COURSE EXECUTION ACCURACY

SGT 1599.0 8GR 51M.2 $85 L_1_9.9

RRT .7148 RRF .1_11RTF .8708

$G6 1889.$ R95 ._94 R13 ,181_

$81 1645.• $G2 381.8 THA 15.04

RAP 199.19 ECC 1.7656

INJ 2 LAT INJ 2 LO_iG

-24.04 55.12

18.96 208.80

-25.23 55.05

20.11 189.43

-28.43 16.68

23.18 172.69

DR•IT D$TERNIHATION ACCURACY

ST 148.9 IR 50.8 SS 582.0

CRT -.1858 CR$ .3999 CST -.9669

i.SA 1011.4 148A 134.7 $8A 18.1

ELI 848.$ EL2 57.• ALF 179.54

215D



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197OJ

LAUNCH DATE O(T 13 1970 FLIGHT TIME g4.OO ARRIVAL DATE JAN 15 1971

HELIOCENTRIC CONIC .

RL 149.25 LAL -.DO

RP 107.53 LAP 3.31

RC 94.056 GL 19.53

PLANETOCENTRIC CONIC

(3 41.007 VHL 6.783

LIqCH AZMTH LNCH TIN(

90.00 0 Z 57

5)0.00 13 13 9

100.00 1 26 34

100.00 14 $2 13

110.00 Z 40 2

110.00 19 SS 14

DIFFERENTIAL CORRECTIONS

TDE 1.0381 TRA-1.2919

RD( -.01SS RRA -.1915

FOE 1.9S27 FRA -.5SOR

BOE 1.0382 Mk 1.2716

DISTANCE 284.829

LOt. 19.24 VL 26.627 GAL -13.24 AZL 85.37 H(A 134.37 SNA

LOP 153.71 VP 39.000 GAP 2.98 AZP 93.24 TAL 241.21 TAP

GP -33.49 ZAL 154.29 ZAP 113.17 [TS 340.54 ZAE 132.63 ETE

140.D9 ECC .23779 INC 4.6347 Vl 29.854

15.58 RCA 106.77 APO 173.40 VZ 35.240

211.§5 ZAC 64.20 ETC 255.09 CLP-I18.15

DLA 4.$4 RAL 220.38 RAD 6568.7 VEL 12.937 PTH 2.36 VHP 4.913 DPA -41.75 RAP 198.11ECC 1.7572

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ Z L(_AG

2572.18 -26.$3 $5.44 98.07 100.80 0 45 49 1972.2 -24.58 57.21

4941.5.09 20.90 214.04 94.55 70.45 14 35 4 4315.1 18.04 Z06.53

2502.47 -27.68 45.30 97.77 101.76 2 4 57 1702.5 -25.78 37.02

4680.02 22.19 194.78 94.04 69.44 15 49 53 4080.0 19.19 187.27

2072.54 -51.31 20.87 N.79 104.48 3 14 $5 1472.5 -2R.DO 18.43

4412.72 25.64 178.98 9_.52 96.58 16 49 $7 $862.7 Z2.25 170.77

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATI001 ACCURACY

TC5 -.7499 BAU .5183 SGT 1711.4 SAN 555.7 $GS 220.5 ST 954.Z SIR 45.9 SS 589.0

RCS -.5989 FAU .08213 RRT .7144 RRF .8299 RTF .8750 (RT .089_1CRS .1409 CST -.9690

FC3-1.$455 B$iP 5076 SC_ 1769.4 RZ5 .2AQ4 R13 .8892 LSA 1097.4 NSA 150.6 SSA 17.4

BC$ .8428 FSP -698 SGJ 1759.1SG2 378.3 THA 13.70 EL1 934.2 EL2 45.4 ALF .24

LAUNCH DATE O(T 13 1970 FLIGHT TII4E N.O0 ARRIVAL DATE JAN 17 1971

N(LIOCENTRIC CONIC

RL 149.25 LAL -.00

RP 107.55 LAP 3.$5

Re 94.339 GL 21.05

PLAH£TOCENTRIC CONIC

C3 45.921 VHL 8.754

LNCH AZNTH LNCH TIN(

90.OO 25 54 53

90.00 19 27 9

100.00 1 29 1

100.00 14 45 30

110.00 2 $7 48

110.00 15 47 18

DIFFERENTIAL CGItlECT|ON8

1.1490 TRA-I.50'I5 TC3 -.6692 BAU .5456

RDE .0091 RRA o.1305 RC3 -.3058 FAU .0774£

FD( 1.9051 FIA -.4753 FC3-$.482_ BSP 5457

BID( 1.1450 MA 1._J000 BC3 .B948 FgP -671

DISTAN(E L_0.DQ1

LOt. 19.24 VL 28.755 GAL -13.05 AZL 65.03 HCA 137.60 _AA 199.47 ECC .23586 IN(: 4.8694 Vl 29.654

LOP 158.1HS VP 38.941 GAP 3.55 AZP 93.67 TAL 240.11 TAP 17.72 RCA 104.56 APO 172.37 V2 35.235

GP -34.a41 ZAL 152.80 ZAP 115.54 ET$ 537.e8 ZAE 130.47 ETE Z_).O0 ZAC 65.02 ETC 254.90 CLP-121.61

DLA 8.04 RAL _1._ RAID 6618.7 VEL 1E.tZE PTH E.38 VHP 5.045 DPA -42.87 RAP 197.15 ECC 1.7908

L-I TII4E INJ LAT INJ LONG |NJ RT ARC |NJ AZMTH INJ TII4E PO CST TIM INJ 2 LAT INJ 2 LONG

E607.64 -L_J.76 87.1P5 99.89 99.61 24 58 21 2007.7 -25.18 59.95

4875.37 19.97 211.50 95.55 69.50 14 42 94 4275.4 17.00 ZI04.08

23_J.08 -L_J.12 47.70 99.41 100.57 2 1 57 1754.1 -E8.S9 39.$3

4QL_.ZlD 21.26 192,55 9,4.82 68.48 16 2 40 40L_.E 18.15 104.94

2101.87 -$1.78 L_.05 N.52 lOS.E8 S 12 51 150E.O -29.I_I 20.49

44_.05 24.71 176.11 95.23 65.59 17 1 8 50L_J.1 21.21 118.71

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 1630.4 _ 548.1 $G3 910.9 ST 1097.3 SR $7.9 81 599.4

RRT .710_ RRF .6376 RTF .6782 CRT .4935 CRS -.3012 CST -.9710

SGB 1210.1 Ii_3 .L_46 RI3 .8909 LSA 1181.5 MSA 127.4 $SA 19.5

SG1 1672.8 SG2 575.6 THA 12.48 EL1 1027.5 EL2 52.9 ALF 1.04

LAUNCH DATE OCT 18 1970 FLIGHT TIME 98.00 ARRIVAL DATE JAN 19 1971

HELIOCENTRIC CONIC

RL 149.25 LAL -.00

RP 107.57 LAP 3.37

fie 96.624 GL 22.75

PLAN[TOCENTRIC CONIC

C3 45.405 VHL G.739

LNCH AZNTH LN(H TIN(

90.00 23 49 55

90.00 13 42 53

100.00 1 18 44

100.00 15 0 41

110.00 2 $5 4

110.00 IS D 50

DI3TANCE 297.096

LOt. 19.24 VL 28.$80 GAL -12.84 AZL 84.$5 HCA 140.84 SHA

LOP 160.20 VP 38.881 GAP 5.72 AZP 94.15 TAL 258.99 TAP

GP -39.02 ZAL 150.77 ZAP 117.55 (TS 534.$4 ZAE 128.29 ETE

138.85 ECC .23397 INC 5.5481 Vl 29.854

19.80 RCA 106.36 APO 171.34 V2 35.229

218.74 ZkC 61.69 ETC 254.71 CLP-124.66

OLA 7.38 RAL 222.97 RAD 6588.7 VEL 12.914 PTH 2.35 VHP 5.199 OPA -43.84 RAP 196.17 ECC 1.7472

L-I TIM( 1NJ LAT INJ LONG INJ RT AS( ]NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2_49.17 -27.20 70.91 101.57 98.19 24 34 4 2049.2 -25.79 62.52

4831.48 18.90 208.72 _HL55 68.51 15 3 24 4231.5 15.82 201.41

2675._9 -28.5R 50.53 101.33 99.15 1 59 19 1775.4 -27.02 42.08

4580.49 20.20 189.71 ,95.78 $7.48 19 17 1 3960.5 16.97 182.41

2136.50 -32.30 31.80 100.54 101.85 5 10 40 1536.5 -30.55 22.93

4_92.14 25.65 173.76 94.12 64.57 17 14 2 5792.1 20.03 196.49

ORBIT DETERMINATION ACCURACY

ST 1130.6 SR 40.9 SS 606.4

CRT .8655 CRS -.7624 CST -.9729

LSA 1277.4 NSA 125.2 SSA 1_._

EL1 1131.2 EL2 20.6 ALF 1.79

DIFFERENTIAL CORRECTIONS

TDE 1.2992 TRA-l.3349 TC3 -.8542 BAU .5703

RD( .0339 RRA -.0947 RC3 -.3911FAU .07917

FOE 1.5818 FRA -.3_42 FC3-1.5790 BSP 5781

BDE 1.299T BRA 1.$379 BC5 .9995 FSP -630

HID-COURSE EXECUTION ACCURACY

SGT 1947.8 SGR 554.1 SG3 200.1

RRT .7024 RRF .lklS9 RTF .6801

SGB 2019.7 R23 .2657 R13 .891A

SG1 1984.9 SG2 373.1 THA 11.51

LAUNCH DATE OCT 13 1970 FLIGHT TIM[ 100.00 ARRIVAL DATE JAN 21 1971

N(LIOCENTRIC CONIC

RL 149.25 LAL -.OO

RP 107.59 LAP 3.39

RC 100.910 GL 24.97

PLAN(TOCENTRIC CONIC

C3 45.499 V_HL 9.740

LN(H AZNTH LNCH TIM[

90.00 23 45 49

90.00 14 0 45

100.00 1 13 Z_

1O0.O0 15 17 45

110.00 2 51

110.00 19 18 8

DISTANCE 303.145

LOt. 19.24 VL 28.605 GAL -12.$3 AZL 84.22 HCA 144.07 SNA

LOP 163.45 VP $8.219 GAP 4.0_ AZP 94.69 TAL 237.77 TAP

GP -57.60 ZAL 148.74 ZAP 119.18 ETS 331.38 ZAE 126.07 ETE

138.22 ECC .23214 INC 5.7831 Vl 29.854

21.83 RCA 106.14 APO 170.31 V2 35.222

217.7] ZAC 60.17 (TC 254.47 CLP-lZT.98

DLA 8.91RAL 224.44 RAID 8568.7 V(L 12.915 PTH 2.35 VHP 5.381 DPA -45.26 RAP 195.16 ECC 1.7475

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ_TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2889.57 -27.85 74.44 105.79 98.47 24 28 47 2098.4 -26.44 65.98

4782.46 17.85 205.87 57.i5 67.49 15 20 27 4182.5 14.45 198.46

2422.01 -29.04 53._2 105.5_ 97.42 1 55 49 1822.0 -27.71 45.37

4554.0_ 18.99 188.62 96.97 66.45 16 35 19 3934.1 15.61 179.63

2177.48 -32.23 54.M 102.91 100.10 5 7 52 1577.5 -51.09 25.19

4351.35 22.44 171.22 55.23 63.51 17 28 _7 3751.5 18.70 164.Cte

ORBIT DETERMINATION ACCURACY

ST 1241.2 SR 52.6 SS 613.0

CRT .9851CRS -.9580 CST -.9750

LSA 1579.6 NSA 122.7 3SA 14.2

ELl 1242.2 EL2 14.2 ALF 2.34

DIFFERENTIAL CORRECTIONS

TD( 1.3892 TRA-1.3859 TC3 -.9024 BAU .5981

RD( .0583 RRA -.0587 RC5 -.3883 FAU .O6721

FD( 1.5467 FRA -.3264 FC3-1.2811 BSP 6215

BD( 1.4003 BRA 1.3671 BC3 .9916 FSP -610

NID-COURSE EXECUTION ACCURACY

SGT 2087.5 SGR 525.3 SG5 189.1

RRT .6_01 RRF .849E RTF .8827

SG8 2133.5 R_3 .3030 RI5 .8929

SG1 2100.4 SG2 374.3 THA 10.27

2151



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUNCH DATE OCT 13 1970 FLIGHT TIME IOZ.OD ARRIVAL DATE JAN Z3 1971

HELIOCENTRIC CONIC DISTANCE 309.195

RL 149.25 LAL -.DO LOL 19.24 VL 26.528 GAL -12.41 AZL 83.71 HCA 147.30 SNA 137.59 ECC .23036 INC 8.2913 Vl 29.854

RP 107.81 LAP 3.39 LOP 166.70 VP 38.755 GAP 4.39 AZP 95.30 TAL 236,53 TAP 23.82 RCA 105.90 APO 169.29 V2 35.215

RC 103.199 GL 26.83 GP -39.48 ZAL 148.48 ZAP 120,39 ETS 327.88 ZAE 123,76 ETE 218.94 ZAC 58.38 ETC 254.19 CLP-130.95

PLANETO(ENTRIC CONIC

C3 45.T9E VHL 8.785 DLA 10.88 RAL 228.07 RAD 6568.7 VEL 12.9Z8 PTH 2.38 VHP 3.597 DPA -48.98 RAP 194.00 ECC 1.7331

LN£H AZNTH LN(H TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LOnG

90.00 23 38 12 2737.52 -28.01 78.73 106.41 94.35 24 Z2 9 2157.3 -27.11 70.18

90.00 14 21 20 47E7.06 16.17 202.27 99.09 66.44 15 40 7 4127.1 12.85 195.17

100.00 1 6 47 2478.02 -29.46 58.03 106.27 95.30 1 48 § 1878.0 -28.42 49.39

100.00 15 57 21 4481.79 17.51 183.62 98.47 65.38 18 52 3 3881.8 14.04 178.34

110.00 2 27 8 2288.72 -33.56 38.42 105.74 97.94 3 4 13 1628.7 -31.90 29.50

110.00 16 33 32 4305.86 21.03 168.44 98.64 62.41 17 43 18 3705,9 17.17 161.44

DIFFERENT|AL CORRECTION_ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5554 TRA-l.5882 TC3 -.9389 BAU .6188 SGT 2188.5 $GR 513.8 $83 178.9 ST 1383.9 SiR 89.9 SS 622.8

ROE .0904 RRA -.0163 RC$ -.3761 FAU .06171 RRT .6706 RRF .8503 RTF .8846 CRT .9814 CRS -.9832 CST -.9770

FDE 1.5175 FlEA -.2335 FC3-1.1674 BSP 6589 SG6 2248.0 R23 .3220 R13 .8938 LSA 1497.8 MSA 121.9 SSA 12.7

BDIE 1.5575 BRA 1.3883 8C3 1.0113 FSP -574 SG1 2214.2 SG2 378.2 THA 9.22 EL1 1387.8 EL2 19.2 ALF 2.82

LA_q_H DATE OCT 13 1970 FLIGHT TIME 104,00 ARRIVAL DATE JAN 25 1971

HELIOCENTRIC CC_IC

RL 149.85 LAL -.00

RP 107.t4 LAP 3.39

RC 103.492 GL 29.30

PLANETCC[NTRIC CONIC

¢3 46.398 WL 8.824

LN(H AZMTH LNK:H TIME

90.00 23 28 !_9

90.00 14 43 29

100.00 0 39 II

100.00 18 0 18

110.00 2 21 18

110.00 18 Si 44

DISTANCE 315.2_

LOL 19.24 VL 28.430 GAb -12.19 AZL 83.10 NCA 150.52 SMA 138.96 [CC .22664 INC 6.8971 Vl 29.854

LOP 169.94 VP 38.691 GAP 4.71 AZP IHL01 TAL 235.25 TAP 25.77 RCA 105.65 APO 168.28 V2 35.207

GP -41.71 ZAL 143.88 ZAP 121.13 ET8 324.08 ZA[ 121.30 [TE 216.29 ZAC 56.27 ETC 233.82 CLP-133.83

DLA 12.89 RAL 227.88 RAD 8588.7 _[L 12.859 PTH 2.38 VHP 5.860 DPA -48.99 RAP 192.54 ECC 1.7664

L-I TIME INJ LAT INJ L_ |NJ RT JJK |NJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

28L_.77 -28.27 94.00 109.55 91.72 24 13 $9 2229.8 -27.73 75.37

4193.53 14.41 198.45 101.05 65.38 18 5 12 4063.5 10.96 191.46

2548.33 -29.78 83.09 109.48 82.68 1 40 45 1948.3 -29.10 34.35

44_,tt 15.78 180.04 100.58 64.28 17 13 59 5822.2 12.19 173.08

L_.14.14 -53.83 45.04 109.19 95.25 2 59 23 1886.8 -32.73 33.97

4254.H 19.58 185.38 N,44 81.28 18 4 41 _54.7 15.40 156.5}

MID-COI,JRII[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2305,3 _ 500.8 $83 1(14.0 ST 1506.1 84R 98.2 SS 633.1

RRT .1407 RRF .1451RTF .8889 CRT .9545 CRS -.9823 CST -.9791

$68 2552.0 RE3 .3397 RI$ .8951 LSA 1651.8 MSA 122.0 SSA 11.1

$81 2528.1 $82 590.8 THA 8.15 " ELI 1308.4 EL2 31.4 ALF 3.13

DIFFERENTIAL COmI[CTIOMI

TOE 1.7401 TRA-1.401t TC5 -.9415 BAU .8584

ROE .1051 RllA .0_18 RC3 -._lOI FAU .05584

FDE 1.4875 FRA -.ll41 FC3-1.040| 81P 1958

ELIDE 1.7439 BllA 1.40_ 8C5 1.Cr_70 FSP -558

LAUNCH DATE OCT 13 1970 FLIGHT TIME 108.00 ARRIVAL DATE JAN 27 1971

HELIOCENTRIC CONIC

RL 149.25 LAL -.00

RP 107.G6*LAP 5.37

RC 107.765 GL $2.14

PLAN(TO(ENTR1C CONIC

C3 48.098 VHL 6.982

LNCH AZNTH LI_H TIME

90t00 _3 13 48

90.00 13 14 88

100.00 0 47 14

lO0.O0 18 27 57

110.00 2 15 41

liD.D0 17 17 39

DISTANCE 521.224

LOL 19.24 VL 28.371 GAL o11.98 AZL 82.58 NCA 153.74 SMA 158.33 ECC .22698 INC 7.6384 Vl 29.85A

LOP 173.19 VP 38.825 GAP 5.02 AZP 98.88 TAL 258,93 TAP 27.87 RCA 105.39 APO 167.28 VZ 33.198

GP -44.57 ZAL 140.94 ZAP 121.33 ETS 319.94 ZAE 118.82 ET[ Z15.72 ZAC 53.74 ETC 253.31 CLP-136.67

DLA 15.04 RAL 229.92 RAD 6568.8 V[L 13.016 PTH 2,57 VHP 6.188 DFA -51.34 RAP 190.56 ECC 1.7909

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2919.73 -28.28 10.58 115.32 68.45 24 2 28 2319.7 -26.20 81.91

4589.39 12.28 194.06 105.81 84.27 18 30 35 $989.4 8.70 187.19

2851.09 -29.89 69.58 115.58 89.55 I 51 5 2031.1 -29.66 60.59

4555.26 15.70 173.97 102.88 85.17 17 40 10 5755.3 9.99 169.15

2360.82 -$4.14 48.79 115.31 91.86 2 53 2 1780.6 -33.5D 39.60

4191.49 17.44 191.99 100.78 80.15 18 27 56 3598.5 13.34 155.28

ORBIT DETERMINATION ACCURACY

ST 1884.5 SIR 104.1 SS 643.9

CRT .8990 CRS -.9944 CST -.9813

LSA 1785.5 MSA 123.2 SSA 9.5

ELI 1667.1 EL2 43.3 ALF 3.ZZ

DIFFERENTIAL CORRECTIONS

TOE 1.9954 TRA-1.4064 TC3 -.9854 BAU .6573

RDE .1217 lIRA .OI_IS RC5 -.SS88 FAU .04995

FOE 1.4561 FRA -.1188 FC5 -.9998 BSP 7543

BDE 1.9991 BRA 1.4091 8C5 1.0231 FSP -496

MID-COURSI[ EXECUTION ACCURACY

_T 2424.8 8GR 486.0 SG3 150.0

RRT .5945 RRF .8285 RTF .8899

S_ 2472.9 R25 .5548 R15 .8970

$G1 2442.2 _2 588.0 THA 6.97

LAUNCH DATE OCT 15 1970 FLIGHT TIME 108.00 ARRIVAL DATE JAN 29 1971

H(LICCENTRIC CONIC

NL 149.23 LAL -.IX)

RP 107.69 LAP 5.34

RC 110.049 GL 33.44

PLAN[TOCENTRIC CONIC

C3 30.825 _. 7.113

LN(H AZNTH LJMCH TIME

90.00 13 50 15

100.00 0 32 21

100.00 17 1 8

110.00 £ 5 L_

110,00 17 48 _10

DISTANCE 327._01

LO_ 19.24 VL 28.281 GAL -11.72 AZL 81.45 I'tCA 156.95 SMA 133.70 ECC

LOP 178.45 VP 38.558 GAP 5,51 AZP 97.89 TAL 252.57 TAP 29.55 RCA

GP -47.59 ZAL 157.55 ZAP lZ0.81 ETS 315.58 ZAE 115.82 ETE 215.11 ZAC

.22557 INC 8.5854 Vl 29.954

103.12 APO 188.29 V2 35.189

50.99 ETC 252.59 CLP-139.57

DLA 17.78 RAL 252.25 RAD 8588.9 VIEL 13.114 PTH 2.39 VHP 8.612 DPA -54.04

L-I TIME 1MJ LAT INJ L_ INJ RT ASC INJ AZMTH INJ TIME [DO CST TIM

3034.65 -27.78 91.94 117.86 84.26 25 47 12 2434.6

450(3.42 9.58 188.10 107.09 83.22 17 5 15 3900.4

2758.85 -El. S5 77._ 118.05 85.17 1 17 59 2158.7

4271.95 11.15 171.28 109.£5 82.08 18 12 _ID 31171.7

2455.51 -_4.11 58.04 118.59 87.57 2 44 25 1855.5

4121).58 15.15 158.17 105.82 58.88 18 55 18 5529.8

DIFFF.RENTIAL C_I_CTI_

1.2491 TILt-I._I|5 TC3 -.1425 BAU .87_

ItlX .1104 lIRA .1384 RC5 -.5058 FAU .045S5

FOE 1.4244 lIRA -.0551 FC3 -.7448 B8P 7705

BOE 2,2529 BRA 1,4044 BCS .9t08 FSP -449

MIO-CO_RW[ EXECUTION ACCURACY

8GT 2544.0 8GR 41T.4 IIG3 135.0

RRT .5100 W .7881RTF .8842

V_ tSII.I RI_ ,_llt R15 .8999

SGI 2555.8 I81 _Hle.O THA 5.57

RAP 187.75 [CC 1.8331

INJ 2 LAT INJ 2 LONG

-28.28 _0.31

5.91 192.14

-29.89 8_.37

7.32 1¢M.59

-_4.07 48.90

10.91 131.81

(_BIT DETERMINATION ACCURACY

8T 1845.9 SR 115.2 88 053.9

CRT .8447 CRS -.8t81 CST -.9957

LSA 1858.1 NIA 125.5 8IA 7.9

EL1 184,8.4 EL2 90.5 ALF 2.97

2152



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5 1970_

LAU_M DATE (XT 13 1970 FLIGNT TINE lID.DO ARRIVAL DATE JAN 51 1971

_LIO(ENTRIC CONIC

RL 149.2$ LAL -.O0

RP 107.72 LAP 5.30

Re 112.$O4 GL 51.29

PLANIETOK:ENTRIC CONIC

C3 54.9O1 _OL 7.414

L_EH AZNTH LN(H TIN[ L-I TIN[ INJ LAT

90.00 11 51 5l $187,45 -Zl.2I

90.00 ll $l 4l 4311.4D I.Ol

IOO.OO O 11 _O ElTl,Sl -fl.EI

100.00 17 45 59 4171.49 ?.90

110.OO 1 49 211 2572.J0 -$$.$0

110.OO 10 L_ tl 4051.23 12.34

DIFFERENTIAL CGRItECTIOOMJ

TOte 2.0210 TNA-I.$SYD TC3 -.0790 BAU .0735

ROE .111_D RItA .t5041 RC3 -.fSYO FAU .0H51

FD( 1.31r3 VRA .0013 FC3 -.5751 lOP 7907

II_ 2.ill5 BItA 1.30GO 23 .lID4 FiP -314

DISTANCE 333,155

LOL 19.24 VL 28.212 GAL -11.4T AZL 80.22 H(A

LOP 179.1T VP $1.491 GAP 5.58 AZP 9t.21 TAL

GP -51,4D ZAL 133.11 ZAP 119,7O [TO 31D.26 ZAE

160.16 SMA 135.00 ECC .ZZSOZ INC 9.7755 Vl 29.854

251,18 TAP 31.34 RCA 104,85 APO 195.52 VZ 55.179

11Z.17 ETE 214.26 ZAC 46.98 ETC 251.51 CLP-ld2.TD

DLA

INJ LONG INJ RT ASC INJ AZMTH INJ TIM(

109.84 1_$.23 79.00 23 25 3

102.53 111.88 02.29 17 49 55

O?.G4 125.15 79.10 O 59 _D

lOS.DO 110.9 0I.OI II 53 31

65.26 114.59 62.16 Z 32 20

153.1_ 100.23 57.87 19 29 52

MID-COURSE EXECUTION ACCURACY

SOT 2141.? JGN 444.3 I_$ 118.9

RNT .3754 iltllF .USI RTF .9001

SGID 24MPI.5 _ .3732 RI$ .9059

SO1 2147.t _ 410.2 THA 3.71

21.02 RAL 234.99 RAD GSOI.D V[L 13.279 PTH Z.43 VHP 7.185 DPA -57.05 RAP 183.A9 ECC 1.9045

PO COT TIM INJ 2 LAT INJ 2 LONG

2587.4 -27.51 IO1.AZ

3708.4 2.53 175.86

2279.6 -Z9.59 79.01

3571.5 3.98 159.00

1972.6 -54.10 56.09

3d51.2 0.01 147.41

ORBIT DETERMINATION ACCURACY

ST 2050.3 SO 110.4 $S 470.5

CRT .7173 CR$ -.8223 COT -.9802

LSA 2143.7 14SA 121.9 iDA 0.$

ELI 2050.0 ELE 71.9 ALF 2.21

LAUNCH DATE OCT 15 19115 FLIGHT TIN[ 112.00 ARRIVAL DATE FEB 2 1971

14(LIOCENTRIC CONIC

RL 149.05 LAL -.00

RP 107.75 LAP 3._

RC 114.51V9 44. 43.77

PLAI_TOC2MTR|C CON|C

C$ 11.481 Vl4. 7.104

L_H AZMI_ LNCH TIME

SO.DO £1 $11

60.00 ST 43 _lO

100.00 23 $4 $4

100.00 10 42 4t

110.OO 1 19 _n

110.OO It I dO

DISTANCE 33t.075

LOL 19.24 VL 15-8.132 GAL -11.1_1 AZL TO.S? HCA

iOZ.JO VP _.423 GAP 5.84 AZP lOO.H TAL

GP -_1.01 Zdd. 12l.g9 ZAP 117.75 [TO 504.29 ZA(

103.35 _4A i34.4T ECC .22252 IN(11.4280 VI 29.D54

2_.70 TAP 33.11 RCA 104.57 APO 1t4.34 V2 35.149

i08.1D [T[ 212.74 ZAC 42.45 ETC t49.70 CLP-144.41

DLA 14.T? fl_L _.11 PJkO t9tl.2 VEL 13.559 PTH Z.40 kqOp 0.003 DPA -IO.lO RAP 174.94 ECC 2.0203

L-| TIN[ ZNJ L_T INJ _ ]NJ RT _ |NJ AZMTH |NJ T|M[ PO COT TIM INJ 2 LAT INJ 2 LONG

3dOO.$3 -_.51 124._ 121.12 ?2.35 22 48 Z0 ZOO8.5 -_8.71 114.68

4119.95 1.01 173.15 119.07 GI._D 18 54 O _,_O.O -2.79 167.02

N?3.1_l -2S.1O 101.34 130.02 75.34 _4 _ 9 _475.3 -fT.22 63.15

44_MJ.dO 3.4t ISI.J_ 117.71 10.L_ 11 SO 7 $431.5 -.52 151.70

2M.II -31.30 _Y.O_ tSI.N 75.S0 2 14 40 2t£1.O -SE.97 68.19

_.l_ I.N iil.'r_ |_l._ 5O.15 _0 14 45 SSSO.I 4.45 142.42

CgtlDIT D[T[I_INATION ACCURACY

ST L_IT.S M 91.1 IS 6T8.?

CRT ,1435 Clio -.2073 CST -.6661

LSA 2304.0 M_A 13E.0 SSA 4.9

ELI 2287.3 EL2 90.9 ALF .55

O 1FFTR_NT I_L C_JlJI_TICOdJ

$.SltlO TItA-l.LqmO TC3 -.7113 1AU .0754

ROE .O1_7 IINA .IM_J IIC$ -.Sl_l FAU .O21M_3

FH 1.OllO FlEA .04_IP FC3 -.4147 lip 1410

00( $.1800 BItA i.iM_D K3 .Nil FOP -350

NID-COUItI_ Ev_CIJTIGN ACCUIACY

GGT l?lO.Ol_lt 4_O.1 843 10_.0

liT .IIG7 W .4TI3 RTF .1117

1611153.911_ .Sills RIS .ll2O

841 l?li.$ _ 427.0 THA l.OO

LA_H DATE OCT 15 1970 FLIGHT TIN( l14.OD ARRIVAL DATE FEB 4 19_1

HELIOCENTRIC CONIC

RL 149.O5 LAL -.00

RP 107.79 LAP S.20

RC lI4.DYl G_ 48.91

PLAN[TOCENTRIC CONIC

C$ 7O.$20 _ 0.737

LN_H AZNTH LN(H TIN[

63.2O 19 t 17

N.T4 tO 59 40

100.00 tt 25 T

100.CH0 tO 25 _T

110.00 O 57 41

110.00 tO 13 24

DIFFERENTIAL COIHtI[CT|GN_

TDE 5.8552 TRA-I.ISIH}

ROE -,El17 liA .53_1

FD( l.$tSl F_A .00_3

DO( $.IOIO MA S.tTIMi

DISTANCE $44 .Oil

L04. 19.24 VL 28.052 GAb -10.14 AZL 70.17 H(A lOG.52 SMA

LOP 180.14 VP SO.SOS GAP O.O1 AZP 103.47 TAL 220.$0 TAP

GP -O1.59 ZAL i25,55 ZAP 114.70 [TO L_H_.TS ZA( 103.14 [T[

153.06 ECC ,22084 INC13.0326 Vt 29.854

_4.02 RCA 104.$D APO lO$.42 V2 35.158

20t._4 ZkC _O.17 ETC 241.81 CLP-151.55

OLA

L-X TIME INJ LAT lNJ LONG INJ RT ASC INJ AZNTH INJ TIME

4041.11 -10.T7 1_J.52 152.4S 02.1G 20 15 44

3441.38 -1O.T5 140.07 152.42 02.O0 22 I 15

$412.47 -11,89 122.fl 155.51 64.97 25 22 O

37_4J.13 -4.T4 144.t1 1L_.15 60.45 21 20 53

tJ4i.?O -tI.GO S_.SS 140.09 67.49 1 46 55

3854.$9 4.2T 142._1 125.59 50,05 21 17 18

MID-COURSE EXECUTION ACCURACY

TC3 -.6205 3AU ._7 KT 2005.1 844_ 4H.5 KS 84.7

RC3 -.IL_Di FAU .OL_J5 lit -.$400 _ .OOlS RTF .1282

FC3 -.2509 BS4P IMI2O _ _1_4.0 R_S -.$510 RIS -.9251

BCS .OStO F_P -_14 _1 _IOO,O _ 445.4 THA 176.$6

t0.04 RAL 242.45 RAO 15tl.5 V[L 14.0_0 PTH 2.55 VHP 9.250 DPA -Of.DO RAP lOG.GO ECC 2.2562

PO COT TIM INJ 2 LAT INJ 2 LONG

$447.D -14.32 159.60

_080.4 -14.30 155.14

£812.5 -20.13 115.41

3190.1 -8.64 138.29

2340.0 -29.38 84.0?

3_$4.8 -.22 136.03

ORBIT DETERMINATION ACCI,_ACY

ST 2541.0 SR il4.3 SS 465.6

CRY -.DIG2 CRS .7372 COT -.9921

LSA 20SO.3 NOA 136.7 iDA 3.4

EL1 2540.4 EL2 106.3 ALF 179.61

LAUNCH DATE OCT 13 191'0 FLIGHT TIME 110.00 ARRIVAL DATE FEB 6 1971

H(LIOC[NTIIIC _141C DISTANCE $50.795

RL 149.t5 LAL -.00 LOL 19.24 VL 27.972 GAL -10.61 AZL 7_.35 HCA 169.65 SMA ISS,26 ECC .21935 INCIT.0GTD VI 29.854

tip SOT.OO LAP 3.13 L(N e IN.ST VII SO.ON GAP 6.52 AZP 107.40 TAL 220.80 TAP 34.45 RCA 104.03 AlSO liE.40 VE 35.147

_E Sil.iSMI 64. $4.$6 _P -IMl.O0 ZAL ilT.iO ZAP iiO.lO [TO _5.31 Z/dE 94.00 [TE _0_.55 ZAC 29.10 ETC 24i.D5 CLP-:_O.52

PLAI4(TQ(l_41111¢ C_I41C

C5 104.141 _ 10.140 DLA iS.01RAL 147,81 Rb_ GS70.0 V_L 15.040 PTH 2.7i VHP i1._4 DPA -44.27 RAP 151.40 ECC 2.7255

LN_4 AZMTH LI_H TIME L-I TIN[ INJ LAT |NJ _ ZNJ RT AI_E |NJ AZMTH |NJ TIN[ PO COT T|N INJ 2 LAT INJ 2 LONG

71.10 11 2 S? 4_11.32 -l.Tl llt.II 142.I0 57.1MI 19 1O 9 5792.3 -13.94 185.38

108.JO _ 4l 37 $411.64 4.75 124.11 14_.80 57.M 13 4l 38 2881.0 -13,94 117.57

71.10 18 2 57 4_11._2 -I.?l 111._ 142.10 57.11 11 1_ I 3TI2.3 -13.94 105.38

104.90 I_ 48 37 $481._4 -'t1.75 1_4.11 14_.88 57.(MI 25 do 38 1_81.0 -13.94 117.ST

110.00 23 42 53 3315.57 -15.15 114.11 14t._0 51._O 24 _OD I 2715.G -19.15 107.77

ilO.O0 _2 7 $1 _1OI.31 -4.44 i_D._ 130.40 51.07 23 7 57 SOO1.4 -O.O7 12,4.03

DIFF1EI_NTIAL CCIII_CTION8 MID-COURSE ELOCUTION ACCURACy (iNBIT D(T[RNINATION ACCURACY

liD[ -.OTIS _ .lOT4 BEG -.O_H F_ .01915 RRT -.?lOl R_ r -.HOW Nll r .0532 CRT -.ITSI CR8 .9410 COT -.1t54

l.Olll BIA .12_ FCS -.llSS NIP 9110 I 1017.5 B -.3149 R13 -.l_lOS LIIA ltOT.I [ 143.| iIA 2.$

I0( S.OIH IRA 1.1171 K3 *_ll FlIP -237 I_ Iltl,I I_l _17.7 _ ltl._I ELI 2115.3 EL! 111.3 ALE Ill.IS

flI3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE OC] 13 1970 FLIGHT TIN( 118.00 ARRIVAL DATE FEB ! 1971

HELIOCENTRIC CONIC

RL 149.25 LAL -.00

RP 107.11 LAP 3.05

RC 121,408 GL 59.78

PLAM[TOC(NTRIC CONIC

C3 176.131 VHL 13.271

LNCH AZMTH LI4CH TIN( L-I TIME INJ LAT

&4,30 17 54 59 4904.98 -6.78

119.7D 0 1 6 $4&4.70 -6.76

_4.30 17 54 59 4(M34.99 -I.78

115.70 O 1 9 3494.70 -6.76

&4.30 17 54 59 4_34.99 -9.78

115.70 0 1 6 3494.70 -8.76

DIFFERENTIAL CORRECTIONS

TOE 1.0823 'iRA -.0253

RDE-3.5497 RRA 1.0048

FD( 1.431E FRA .1840

BO( 7.O4OS BRA 1.OO51

DISTANCE 356.550

LOt. 19.24 VL 27.692 GAL -10.35 AZL 63.29 HCA

LOP 192.60 VP 38.218 GAP 6.52 AZP 114.53 TAL

GP -74.45 ZAL 109.89 ZAP 105.53 ETS 263.03 ZAE

172.69 SMA 152.66 ECC .21771 1NC24.7053 Vl 29.854

225.24 TAP 57.94 RCA 103.78 APO 161.54 V2 35.136

88.48 ETE 183.96 ZAC 21.41 ETC 228.56 CLP 177.35

OLA 37.51RAL 255.47 RAO 6570.9 VEL 17.247 PTH 2.94 VHP 15.420 DPA -61.89 RAP 132.62 ECC 3.8987

INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

200.72 156.58 53.02 19 11 44 4005.0 -11.54 200.63

120.68 156.57 53.02 0 58 50 2864.7 -11.52 114.59

209.72 156.58 53.02 19 11 44 4005.0 -11.54 200.63

120.98 156.57 53.02 0 58 50 2864.7 -11.52 114.59

206.72 156.58 53.02 19 11 44 4005.0 -11.54 200.63

120.(_ 156.57 53.02 0 58 50 2854.7 -11.52 114.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.1427 BAU .3302 SGT 2653.1 $GR 1526.0 $03 54.8 ST 2625.9 SR 1540.0 9S 827.1

RC3 .0042 FAU .0067$ RRT -.9345 RRF -.8485 RTF .9856 CRT -.9945 CRS .9980 CST -.9988

FC3 -.0332 BSP 9271 SGB 3111.7 RZ3 -.2455 R13 -.9675 LSA 3150.8 MSA 152.5 $SA 1.5

6C3 .1428 FSP -187 SG1 3071.4 $02 498.9 THA 149.29 EL1 3040.9 EL2 139.7 ALF 149.68

LAUNCH DATE OCT 13 1970 FLIGHT TIM( 120.00 ARRIVAL DATE FED 10 1971

N(LIOCENTRIC CONIC

RL 149.25 LAL -.00

RP 107.89 LAP 2.99

RC 193.1_0 94. 10.57

PLAN(TOCEN_|C CONIC

C3 494.515 VHL Z0._34

LNCH AIm LNCM TIN(

94.79 18 40 $5

115.tl 0 41 41

94.79 18 40 59

115.21 0 41 41

64.79 18 40 55

115.21 0 41 41

DIFFERENTIAL _CTION$

TD_ 3.4511 TRA 1.1877 TC$ -.004l BAU .$172

ND-10.1441 B -.L_71J RC$ -.1069 FAU-.O07i8

FDE 1.8415 IrNA .$754 FC5 .0112 BIP 9425

90210.971£ 9RA 1.0185 BC5 .1087 FEP -15$

DISTANCE 351._5

LOt- 19.24 VL 27.915 GAL -9.98 AZL 49.07 NCA 175.48 SNA 152.08 ECC .21545 INC40.9280 Vl 29.854

LOP 195.85 VP 59.149 GAP 6.$3 AZP 150.94 TAL 223.55 TAP 59.04 RCA 105.62 APO 160.54 V2 35.124

6P -73.45 ZAL 102.12 ZAP 99.M (TS 219.14 ZAI[ 75.29 ETE 143.45 ZAC 12.74 ETC 225,59 CLP 126.10

DLA 57.91 RAL 22HJ.29 RAD $§72.2 VI[L 25.555 PTH 3.29 VHP 24.971 DPA -82.09 RAP 116.97 ECC 7.9864

L-I TEl4[ INJ LAT INJ LONG INJ RT _ INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

4710.55 -2.12 211.77 175.80 52.05 19 59 4 4110.3 -9.93 205.77

$814.44 -2.10 1L_._ 175.49 52.95 1 41 25 L5984.7 -6.91 120.92

4710.35 -2.12 211.77 173.80 52.85 19 59 4 4110.3 -6.95 205.77

5SIM.IHJ -2.10 126._ 173.49 52.95 I 41 26 2984.7 -9.91 120.92

4710.55 -2.1£ 211.77 173.80 52.$5 19 89 4 4110.3 -6.93 205.77

58&4.04 -2.10 12e.12 17'5.49 52.88 I 41 29 L_NM.7 -6.91 120.92

NID-COIN_BI[ EXECUTION ACCURACT ORBIT DETERMINATION ACCURACY

SGT 1154.0 _ 21MI8.6 $03 46.5 ST 1025.5 _R 9649.9 35 1120.1

RRT -.9905 RRF -.9777 RTF .9594 CRT -.9995 CRS .9979 (ST -.9962

SCA! 5107.7 R25 -.1459 R15 -.9884 LSA 5224.7 MSA 154.6 SSA 1.4

SG1 5064.7 $42 515.4 TMA 109.98 ELI 5024.5 ELI 146.3 ALF 109.63

LAUIACM DATE OCT 13 1970 FLIGHT TIN( 122.00 ARRIVAL DATE FEB 12 1971

HELI_ENTRI¢ COMIC

NL 149.2S LAL -.00

RP 107.95 LAP 2.81

R( 125.912 GL 43.99

PLAN(TOCENTRIC CONIC

¢31549.910 YHL 39.331

LNCH AZMTH LNCH TIN(

90.00 1 31 31

I)0.00 19 29 It

100.00 3 4 41

100.00 20 33 49

110.00 4 44 28

110.00 21 14 37

DIFFERENTIAL CORRECTIONS

TDE-3.7999 TlqA 1.9011 TC3 -.0701 BAU 3.8717

RD-13.2645 I_A-5.0425 RC$ -.1735 FAU-.09264

FOE Z.i952 FRA 1.2559 FC3 .0352 Blip 7355

B0913.8000 BllA 5.3349 BC3 .1872 FSP -134

DISTANCE 5$9.297

LOt- 19.24 VL 27.734 GAL °9.39 AZL 3.92 HCA 177.13 SNA

LOP 199.05 VP 38.090 GAP 4.41 AZP 179.17 TAL 221.34 TAP

GP -49,97 ZAL 95.19 ZAP 94.70 ET8 109.49 ZAE 49.16 (TE

131.51ECC .21024 1NC|4.1714 Vl 29.$54

59.47 RCA 103.64 APO 159.15 v2 35.112

119.92 ZkC 20.70 ETC 242.86 CLP 97.32

DLA 20.85 RAL 278.52 RAO 95?5.2 V(L 40.843 PTH 5,37 VHP 49,182 OPA -26,44 RAP 111.53 ECC26.4579

L-I T|I4E INJ LAT 1NJ LONG ZNJ RT AiC INJ AZMTM INJ TIM( PO CST TIN 1NJ 2 LAT XNJ 2 LONG

3913.45 -17.70 138.05 197.25 97.53 2 31 A5 3013.5 -20.59 130.57

4929.22 19.94 208,39 182.79 98.47 20 48 52 4229.2 15.75 201.Z7

3504.35 -19.95 119.40 198.18 97.16 4 1 52 2701.4 -22.75 104.82

4911.59 20.99 191.99 181.89 98.22 21 52 41 4Oll.6 17.95 194.z9

3000.49 -25.15 95.M 200.97 99.05 5 34 28 9400.7 -28.17 87.80

4489.98 29.57 100.07 179.50 97.41 22 29 27 38940.0 25.07 172.46

M|D-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

&GT 950.11_R 2495.9 $93 44.5 ST 560.2 SR 1947.4 33 1648.9

I_T .7759 RRF -,9977 RTF -.7309 CRT .9931CR$ .9996 CBT .9550

2529.1RZ5 -.1177 R13 -.9928 LSA 2620.4 NSA 158.1 $SA 1.4

_01 2579.4 902 508.5 THA 74.96 ELI 2021.2 (L2 145.3 ALF 74.43

LAUN(H DATE OCT 13 1970 FLIGHT TIM( 124.00 ARRIVAL DATE FEB 14 1971

_L IO(ENTR|C CONIC

RL 149.25 LAL -.00

NP 107.97 LAP 2.73

Rc 129.158 GL -qlo.02

PLAN(TOC2NTRIC C_NIC

C3 447.9041 _ 21.114

LNCH AZMTH LNCN TIN(

7.71 Z 39 53

172.24 14 25 30

7.71 2 54 33

172.24 14 23 30

7.71 2 54 53

172.24 14 25 _D

DIFFERENTIAL COI_t[CTIONI

TO(-.764K) TRA .1_9 TC3 -.0194 BAU .7997

RD-11.3464 llA -.3£51RC5 .1271FAU-.O0752

FOE-£.1921 FRA -.OLd4 FC3 .0145 SIP 10003

B0211.$723 MA .3729 SC3 .1285 FSP -192

DISTANCE 375.932

LOL 19.24 VL 27.956 GAL -9.84 AZL 132.29 NCA 164.09 SMA

LOP EO_.E7 VP 59.012 GAP 7.72 AZP 47.79 TAL 221.52 TAP

GP 70.21 ZAL 101.55 ZAP 100.07 ET$ 155.05 ZNE 79.47 ETE

1_0.94 ECC .21972 INC42.2008 Vl 29.854

45.41 RCA 102.17 APO 159.72 V2 35.099

2_9.58 ZAC 150.40 ETC 255.97 CLP 121.10

DLA -93.17 RAL 251.28 RAID $572.2 V'[L 23.858 PTM 3.51 VHP 27.907 DPA 72.53 RAP 223.74 ECC 8.3714

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM |NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

?.411 .tO 3.14 88.31 190.87 175.19 3 57 5 1811.2 11.08 IM.7_

IO5.52 3.14 210.25 110.99 173.19 14 55 35 5.5 11.08 279.70

_1111.10 3.14 05.51 110.97 173.18 $ 37 5 1811.2 11.08 84.76

IO5.52 3.14 280.25 110.99 173.19 14 55 55 5.5 11.O8 979.70

1411.10 3.14 85.31 110.97 173.16 3 57 5 1811.2 11.O8 IM.76

IO5.51 3.14 280.25 110.89 173.16 14 35 55 5.5 11.O8 279.70

NID-COUIUM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8_T 472.4 _ 5Lq_.2 893 51.1 ST _12.1 M 3079.8 99 1412.3

I_T .15_0 NRF' .INi_ RTF .$290 CRT .9171 CR9 -._H)2 CIT -.8,401

5259.8 R_3 -.1595 R13 .9996 LSA 3595.9 NSA 147.7 99A 1.3

&G1 3209.4 $02 465.8 TMA 68.38 ELI 3086.2 ELI 139.3 ALF 94.3£

21_4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES EVIL. 5, 197Oi

LAUNCH DATE OCT 13 1970

HELIOCENTRIC CC_IC

RL 149.25 LAL -.00

tip 108.01 LAP 2.i4

RC 150.387 GL -S8.42

PLAN[TOCENTRI¢ CONIC

C3 1S1.551 Vl4L 12.311

LN(H AZNTH LNCH TIN(

13.38 O 13 1

16G.12 11 19 47

13.38 0 15 1

lli.Qt 11 18 47

15.3i 0 15 1

194.Gt 11 18 47

FLIGHT TINE 128.00 ARRIVAL DATE FED 14 1971

01 STANCE 581.254

LOL 19.24 VL 27.578 GAL -9.44 AZL 112.83 HCA 186.78 5MA 130.39 ECC .21746 1NC22.9276 Vl 29.854

LOP 205.48 VP 37.944 GAP ?.78 AZP 87.22 TAL 219.55 TAP 46.53 RCA 102.04 APO 158.75 V2 39.086

GP 72.44 ZAL 109.11 tAP 107.20 (TS 85.75 ZAE 84.25 ET( 172.35 ZAC 160.83 (TC 222.96 CLP 168.58

DLA -78.25 RAL 207.45 RAD 6570.8 VEL 16.519 PTH 2.88 VHP 16.815 DPA 58.56 RAP 242.92 ECC 3.4942

L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZNTH 1NJ TIN( PO CST TIM |NJ 2 LAT INJ 2 LONG

2181.21 12.85 80.90 114.75 187.95 O 50 42 1881.2 20.47 78.54

5758.54 12.GG 258.18 114.77 187.85 12 55 45 5158.5 20.47 257.81

2181.21 11.85 80.90 114.75 187.85 0 50 42 1881.2 20.47 79.54

5758.54 12.88 258.16 114.77 187.85 12 55 43 5158.5 20.47 J67.81

2281.21 12.85 80.80 114.75 187.85 0 50 42 1881.2 20.47 79.54

575G.54 12.GI 258.16 114.77 187.15 12 55 45 5158.5 20.47 257.81

DIFFERENTIAL CORRECTION8

TDE-3.$6iO TRA-1.1458 TC3 -.188• BAU .5•25

ROE -.8551 I_A -.6477 RC3 -.0270 FAU .01157

KD( -._l IrRA -.2307 FC3 -.0t_1 6SP 11)_)8

DOE 3.8278 BRA 1.$183 •C3 .1988 FSP -11Vi

MID-COURSI[ EXECUTION ACCUNACY ORBIT DETERNINATION ACCURACY

_T 3134.5 _ 1512.5 $G3 61.0 ST 1857.1 8R 558.8 8s 670.9

RRT .9306 RRF .IMMI,• RTF .988Z CRT .8842 CR8 -.8118 CST -.9953

SG8 34•0.5 R_3 -.2105 R13 .9763 LSA Z00•.8 NSA 275.5 SSA 1.5

SGI 3445.6 SG_ 503.8 THA 24.75 ELI 1816.5 EL2 282.5 ALF 14.50

LAUNCH DATE OCT 15 1970 FLIGHT TIM( 128.00 AImlVAL DATE FEB 18 1971

HELIOCENTRIC CONIC

RL 149.25 LAL -.00

RP IOe.OS LAP 2.51

RC 132.1_7 GL -52.17

PLAN(TOC[N'I_|C CONIC

C3 79.ilN_ Vt4L 9.71_1

LNCH AZMTH LNCH TIME

tl.IMi 0 47 I

159.14 11 19 II

11.99 O 47 I

139.14 IS 1• $8

21.90 0 47 •

158.14 $1 1• II

DISTANCE 386.1oe

LOL 19.24 VL 27.501 GAL -9.01 AZL 104.94 HCA 189.79 iliA 129.85 ECC .21823 INC14.939D

LOP _Dl.T$ VP iT.iT• GAP 7.14 AZP 73.27 TAL 217.88 TAP 47.67 RCA 101.77 APO 157.95

86.23 ZAL 116.0Q ZAP 114.44 [TS 75.19 ZJME 105.16 [TE 152.51 ZAC 159.99 ETC 231.21

Vl 29.654

Vt 35.074

CLP-170.94

DLA -?O.IIRAL 211.•S RAD 6Sll. S V[L 14.080 PTH 2.57 VHP 12.08t DPA 47.82 RAP 245.57 ECC t.2853

L-I TINt INJ LAT INJ LONG |NJ RT AIC INJ AZNTH |NJ TINt PO CST TIN INJ 2 LAT INJ 2 LONG

£105.71 25.1• 72.16 113.•1 I69.42 1 _ 12 1503.7 26.84 (H).39

_3.D3 21.19 250.87 113.13 159.41 12 55 11 5033.D 28.85 238.19

2103.71 21.1l 7Z.16 115.91 159.42 1 2_ 12 1503.7 28.64 _.39

S¢133.03 21.19 2_1.•7 113.95 15•.41 12 $3 11 5033.0 28.65 239.19

210.$.71 21.11 72.|1 115.11 15•.42 1 2Z 12 1503.7 28.64 69.38

_3.03 21.19 258.•7 115.05 150.41 1_ $3 11 S035.0 29.85 259.19

ORBIT DETERNINATION ACCURACY

87 1143.8 IR 32•.1 83 599.4

CRT -.6307 CR8 .7778 CiT -.9783

LSA li46.5 148A 274.5 SSA 2.3

ELi 1655.4 EL2 251.5 ALF 173.51

DIFFERENTIAL _¢TIGN8 NID-_ [X[CUTICN ACCUIRACY

l"D[-2.44HI4 lrltA-$.4307 TC3 -.Nil BAU .64t21 li&T 3579.1 _ 5S|,i $G5 7•.3

mS( .44_8 _ -.IO41 RC3 .0411 IrAu .02091 RRT .5454 lIF .0493 RTF .9554

KDE -.8305 FlU -.2714 FC3 -.l_JSd KIP 11170 l_l 3411.7 RI3 -.l_lS 1115 .•SSS

Bit 2.5124 NA 1.5044 K3 .HI F•P -251 8411 _-I57•.1 N 480.4 THA 2.8•

LAUNCH DATE OCT 13 1870

HELIOCENTRIC CONIC

RL 149.25 LAL -.00

RP 108.09 LAP 2.39

tC 134.850 GL -45.88

PLAN[TOCENTRIC CONIC

C$ 49.349 Vt4L 7.015

LNCH AZNTH LN(H TIN(

R9.75 I 30 14

150.t5 11 27 111

R9.7§ I 30 14

150.25 11 27 !11

29.75 1 3O 14

150.25 11 27 11

FLIGHT TIN( 150.00 ARRIVAL DATE FED 20 1971

DISTANCE 582.659

LOL 18.24 VL 27.425 GAL -6.76 AZL 100.72 14CA 192.80 114A 128.52 ECC .21536 ZNC10.7245 Vl 29.85A

LOP 211.12 VP 57.801 GAP 8.12 AZP 79.54 TAL 216.23 TAP 46.12 RCA 101.47 APO 157.18 VZ 35.061

GP 57.56 ZAL 121.10 tAP 121.11 IT| 65.88 ZA[ 108.45 IT( 148.65 ZAC 155.22 [TC 242.31 CLP-194.39

DLA -14.10 RAL 218.10 RAD 6511.8 (L 15.011 PTH 2.58 VIiP 8.997 DPA 59.88 RAP 246.52 ECC 1.8121

L-I TINt INJ LAT |NJ LONG INJ 27 A$C INJ AZNTH INJ TINt PO CST TIM |NJ 2 LAT INJ 2 LONG

1871.74 28.54 •2.01 114.05 150.77 2 5 15 1371.7 53.45 57.75

5550.51 2i.55 257.36 114.08 150.77 15 O O 4850.6 53.46 253.14

1971.74 28.54 62.01 114.05 150.77 2 5 15 1571.7 33.45 57.75

5$SO.Sl _1.55 251.38 114.01 150.77 15 O O 4950.9 33.46 253.14

1171.74 Z•.54 •2.01 114.05 150.77 2 $ 15 1371.7 35.45 97.75

5530.52 26.$S 257.58 114.O4 150.77 13 O O 4950.4 35.46 153.14

DIFFERENTIAL Ci=IUI_CTIONI

TO(-l.ll01 TllA-l.St48 TC3-1.2311 BAU .1053

RDE .503O RRA -.ON7 RC3 .1533 FAU .O27•5

FOE -.7t!0 FRA -.1710 FC5 -.4852 BIMI _ 11507

BO[ t.D258 iRA 1.5115 IC5 1.2208 FiP -3O5

LAUNCH DATE OCT 13 1970

H(LIOCENTIIIC C._IilC

RL 141.25 LAL -.00

RP 1041.15 LAP 2.14

RC 157.045 GL -_Hl.Sl

PLAN(TOC2NTNIC CONIC

C5 3O.595 V1¢1.. 8.035

LN_H AZNTH IJiCH TIN(

• 1.82 2 I 51

145.18 11 52 2

59.82 2 I 51

145.19 11 52 l

54.82 2 9 51

145.11 11 52 2

DIFFERENTIAL C(:II_ECTION8

TD_-I.8185 TRA-I.411$ TC5-1.7744 IAU .3715

ROE .4111 NiA -.0305 RC5 .242• FAU .03270

FDE -.7229 FRA -.24i4 FC5 -.7770 Nil 11815

• DE 1.97114 iRA 1.4004 BC5 1.7101) F_P -355

NID-COURI_ EmrCUTIOI ACCUNACY ORBIT DETERNINATION ACCURACY

8_T _82.0 _ 481.9 8G5 92.7 ST 1615.5 SR 41_.8 SS 367.9

RRT 0.348_ R_ r -.ll•• RTF .9210 CRT -.8355 CR$ .t456 CST -.9979

5715.4 R23 .5439 R15 -.9511 LSA 1927.5 MSA 258.t $SA 3.4

$61 _i86,5 $62 447.5 THA 177.20 ELi 1848.2 ELi 224.0 ALF 169.09

FLIGHT TINE 132.00 ARRIVAL DATE FEB tt 1971

DISTANCE 3•1.401

L_L 19.24 VL 27.550 GAL -8.4_ AZL le.14 flCA 196.04 $14A 128.80 ECC .21477 IN(: 8.1351 Vl 29.854

LOP 215.13 VP 57.741 GAP 8.31 AZP 8_.13 TAL 214.58 TAP 50.82 RCA 101.14 APO 158.47 V2 35.047

SO.71 ZAL 125.5• ZAP 1_•.•8 (T5 ¢k_.28 ZA[ 114.08 ET( 146.82 ZAC 141.88 (TC 249.70 CLP-162.08

DLA -58.18 RAL 1_5.•1RAD 651W.4 V[L 12.560 PTH 2.28 VHP 8.676 DPA 51.10 RAP 248.91 (CC 1.5t89

L-I TIN[ INJ LAT INJ LONG INJ fit AS(: 1NJ AZNTH 1NJ TIN( PO CST TIM 1NJ 2 LAT INJ 2 LONG

1_414.00 L_8.17 51.M 115.32 142.85 2 40 55 12_d_,.0 55.41 49.54

5505.00 £1_.18 259.72 115.34 142.05 15 5 47 4105.O 55.42 250.21

1114.00 1t.17 51.84 115.52 142.83 2 40 55 1214.0 55.41 49.54

5SOS.O• _I1.11 255.7_ 115.34 142.85 13 5 47 41K)5.O 55.42 250.21

1il4.00 _1.17 51.14 t15.52 142.65 2 40 55 1214.0 55.41 48.34

5505.00 21.|8 255.'/'_ 115.54 142.85 15 5 47 4105.0 35.42 23O;21

NID-COURliI[ EXECUTION ACCLIRACY ORBIT D[TI[_I41NATION ACCURACY

8iT 3772.$ _ 510,7 I65 107.• 3T 1758.l Ill 415.5 II 524.7

RIIT -.57115 RIIIF -.0411_ NTF .•090 (:liT -.8858 CR8 .1720 CiT -.2571

I _leOll,7 IU_ ,3772 _|5 -.11£8 LSA 1847.0 1¢8A 243.5 81A 4.7

_1 571_.0 I_ 415.0 THA 175.46 EL1 1775.1 EL2 103.8 ALF $18.16

2165



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL, 5. 1970,

LAUNCM DATE OCT 13 1970 FLIGHT TIME 134.00 ARRIVAL DATE FEB 24 1971

HELIO(ENTRIC COt_IIC

RL 149.25 LAL -.OO

RP 108.17 LAP z.og

RC 139.289 GL -33.71

PLAN(TOCENTRIC CONIC

C3 29.E39 VHL 5.407

LNCH AZMTN LNCH TI_

43.04 2 45 53

138.98 11 33 28

43.04 2 45 53

138.98 11 33 29

43.04 2 45 53

138.98 11 33 2G

DISTANCE 404.175

LOL 19.24 VL 27.275 GAL -8.O8 AZL 96.38 HCA 199.20 SNA

LOP 218.54 VP 37.675 GAP 8.50 AZP 83.97 TAL 212.92 TAP

GP 45.03 ZAL 128.15 ZAP 132.04 ETS 59.90 ZAE 117.53 ETE

128.30 ECC .21432 INC 6.3799 Vl 29.854

52.12 RCA 100.80 APO 155.79 v2 35.034

150.32 ZAC 144.95 ETC 252.49 CLP-161.3G

OLA -33.07 RAL 228.31 RAD 6568.2 VEL 12.272 PTH 2.21 VHP 7.965 DPA 24.91

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

1772.87 30.03 42.41 112.55 136.06 3 15 26 1172.9

5485.94 30.04 254.66 112.56 136.05 13 4 52 4885.9

1772.87 30.03 4Z.41 112.55 136.06 3 15 26 1172.9

5485.94 30.04 254.66 112.56 136.05 13 4 52 4885.9

1772.87 30.03 42.41 112.55 136.06 3 15 26 1172.9

5485.94 30.04 254.66 112.56 136.05 13 4 52 4885.9

DIFFERENTIAL COIIRECTION9

TOE-1.3499 TRA-1.440(i TC3-2.3051 BAU .9086

ROE .3888 RliA -.0257 RC3 .2989 FAU .03589

FOE -.621H) FRA -.1950 FC3-1.0825 BSP 11838

BD[ 1.3889 BllA 1.4408 BC3 2.3244 FSP -376

RAP 247.68 ECC 1.4812

INJ 2 LAT INJ 2 LONG

35.61 36.01

33.62 248.26

35.61 36.01

35.62 248.26

35.81 36.01

35.62 248.26

ORBIT DETERMINATION ACCURACY

ST 1622.5 SR 389.0 $S 465.3

CRT -.8668 CRS .9925 C$T -.9441

LSA 1716.2 M�A 234.5 $5A 6.3

ELI 1657.6 EL2 189.8 ALF 168.10

NID-COURSE EXECUTION ACCURACY

SGT 5836.1 SGR 507.3 $G3 118.6

RRT -.M52 R1RF -.8834 RTF .8913

SGB 3869.5 RE3 .3984 R13 -.8947

$G1 3850.Z SG2 386.1 THA 175.07

LAUNCH DATE OCT 13 1970 FLIGHT TIME 156.00 ARRIVAL DATE FEB 26 1971

I-_LICX:ENTRIC CONIC

RL 149.25 LAL -.00

RP 108.81 LAP 1.94

RC 141.459 GL -28.80

PLAMETO(ENTRIC CONIC

C3 24.813 VHL 4.981

LNCH AZNTH LNCH TIME

48.51 3 19 41

151.49 11 32 48

48.51 3 19 41

131.49 11 32 48

48.51 3 19 41

131.49 11 32 41

DISTANCE 409.945

LOL 19.24 VL 27.201 GAL -7.74 AZL 95.11 NCA 202.38 SNA 127.80 ECC .21403

LOP 221.54 VP 37.609 GAP 8.69 AZP 85.28 TAL 211.25 TAP 53.63 RCA 100.45

GP 40.20 ZAL 129.50 ZAP 136.36 ET3 58.08 ZAIE 120.11 ETE 152.26 ZAC 140.69

DLA -48.74 RAL 232.48 RAD 6568.0 VEL 12.091 PTH 2.18 VHP 7.527 DPA 19.61

L-I TIME INJ LAT INJ LC_IG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN

1692.09 29.90 55.89 112.16 130.48 3 47 53 1092.1

5485.19 29.91 254.44 112.17 130.47 15 4 13 4885.2

1692.09 29.90 53.89 112.16 130.48 3 47 53 1092.1

5485.19 29.91 254.44 112.17 130.47 13 4 13 4885.2

1892.09 29.90 53.89 112.16 130.48 3 47 55 1092.1

5485.19 29.91 254.44 112.17 130.47 13 4 13 4885.2

DIFFERENTIAL ccnRECTION$

TOE-1.1348 TRA-1.3890 TC3-2.8321 BAU .9463

ROE .3187 RRA -.01SH) RE5 .3412 FAU .03845

FDE -.5459 FRA -.1481 FC3-1.3416 BSP 12338

BOE 1.t977 8RA 1.3891 BC5 2.8526 FSP -417

INC 5.1072 Vl 29.854

APO 155.15 V2 35.021

ETC 254.96 CLP-161.35

RAP 248.66 ECC 1.4084

INJ Z LAT INJ 2 LONG

54.88 Z6.90

34,89 247.44

34.88 26.90

34.89 247.44

34.88 26.90

34.89 247.44

ORBIT DETERMINATION ACCURACY

ST 1516.3 SR 366.8 SS 41Z.2

CRT -.8631CRS .9882 CST -.9290

LSA 1597.3 MSA 228.1 SSA 8.4

EL1 1549.4 EL2 181.3 ALF 168.04

NID-COURSi[ EXECUTION ACCURACY

SGT 3948.9 $GR 501.1 9G3 129.5

RRT -.8883 RRF -.8998 RTF .8825

SGB 3980.6 RZ3 .5959 R13 -.8857

$61 3964.1 SG2 382.1 THA 174.97

LAUN(H DATE OCT 13 1970 FLIGHT TIME 158.00 ARRIVAL DATE FEe 28 1971

HELIOCENTRIC CONIC

RL 149.25 LAL -.00

RP 108.25 LAP 1.78

RC 143.943 GL -24.55

PLANE TOCENTRIC CONIC

C3 21.829 VHL 4.672

LNCH AZNTH LN(H TI)_[

53.38 3 52 15

1ZG.6Z 11 30 45

53.38 3 52 15

126.62 11 30 45

53.38 5 52 15

126.82 11 30 45

DIFFERENTIAL CORRECTIONS

TDE -.9910 TRA-1.3218 TC3-3.3ZO8 BAU .9750

ROE .2831RRA -.0211RC3 .3654 FAU .03983

FOE -.4603 FRA -.0893 FC3-1.5796 BSP 12687

80E 1.0308 BRA 1.3220 BC3 3.3408 FSP -444

DISTANCE 415.714

LOL 19.24 VL 27.128 GAL -7.59 AZL 94.14 HCA 205.56 SMA 1Z7.31 ECC .Z1388 INC 4,1373 Vl 29.854

LOP 224.74 VP 37.544 GAP 8.89 AZP 66.27 TAL 209.57 TAP 55.12 RCA 100.09 APO 154.54 VZ 35.008

GP 36.13 ZAL 129.85 ZAP 140.O7 ET3 56.59 ZAE 122.03 ETE 154,25 ZAC 157.08 ETC 256.73 CLP-161,?O

DLA -45.05 RAL 236.29 RAD 6567.9 VEL 11.967 PTH 2.13 VHP 7,254 DPA 15.11 RAP 249.86 ECC 1.359Z

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

1817.27 29.24 26.17 112.29 125.95 4 19 12 1017.3 33.71 18.80

5497.50 29.26 255.03 112.30 125.92 13 2 22 4897.5 33.72 247.66

1617.27 29.24 26.17 112.29 125.93 4 19 12 1017.3 35.71 18.80

5497.50 29.26 255.05 112.50 125.92 13 2 22 4897.5 33.72 247.66

1617.27 29.24 26.17 112.29 125.93 4 19 12 1017.3 33.71 18.80

5497.50 29.26 255.05 112.30 125.92 13 2 22 4897.5 33.72 247.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SET 4045.9 $GR 488.3 SG3 157.2 ST 1399.8 5R 347.5 SS 356.2

RRT -.7072 RRF -.8954 RTF .8752 CRT -.8538 CRS .9924 CST -.9081

$68 4075.3 R23 .$846 R13 -.8780 LSA 1468.6 NSA 223.4 SSA 10.9

SG1 4080.7 382 344.0 THA 175.09 EL1 1431.4 EL2 176.9 ALF 167,84

LAUN_EM DATE OCT 13 1970 FLIGHT TIME: 140.O0 ARRIVAL DATE WAR Z 1971

HELIOCENTRIC CONIC

RL 149.25 LAL -.00

RP 108.29 LAP 1.62

RC 145.818 GL -Z0.84

PLAN[TOCENTRIC CONIC

C3 19.885 VHL 4.437

LN(H AZNTH LNCH TII, E

57.78 4 24 23

122.22 11 27 36

57.78 4 24 23

122.22 11 27

57.78 4 24 23

122.22 11 27 36

DISTANCE 421.477

LOL 19.24 VL 27.058 GAL -7.03 AZL 93.37 NCA 208.74 SMA

LOP 227.94 VP 37.480 GAP 9.08 AZP 87.04 TAL 207.87 TAP

GP 32.71 ZAL 129.41 ZAP 143.25 ET$ 55.36 ZAE 123.49 ETE

126.84 ECC .21388 INC 3.3701 Vl 29.854

56.61RCk 99.71 APO 153.97 VZ 34.995

156.16 ZAC 134.02 ETC 258.09 CLP-162.24

DLA -41.86 RAL 239.92 RAD 6567.8 VEL 11.877 PTH 2.11 VHP 7.085 DPA 11.28

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

1545.31 28.34 19,02 112.90 122.20 4 50 9 945.3

5519.95 28.35 256.34 112.91 122.19 12 59 36 4919.9

1545.$1 28.34 19.02 112.10 122.20 4 50 9 945.3

5519.93 28.35 258.34 112.91 122.19 12 59 36 4919.9

1545.$1 28.34 19.0"2 112.90 122.20 4 50 9 945.5

5519.93 28.35 256._4 112.91 122.19 12 59 36 4919.9

DIFFERENTIAL ccnI_CTION3

TDE -.8533 TRA-1.2453 TC3-5.7804 BAU .9999

RDE .2380 RllA -.0242 RC3 .3790 FAU .04038

FDE -.3795 FRA -.O308 FC5-1.7759 BSP 13002

BOE .8914 BRA 1.2455 BC3 3.7994 FSP -461

NID-CCX,M_ EXECUTION ACCURACY

$GT 4158.8 SGR 475.2 SG5 142.7

RRT -.7142 RRF -.8806 RTF .8694

$GB 4166.0 R23 .3652 R13 -.8719

$61 4152.7 SG2 331.5 TNA 175,28

RAP 251.24 ECC 1.3240

INJ Z LAT INJ 2 LONG

32.36 11.43

32.38 248.74

32,36 11.43

32.38 248.74

32.36 11.43

32.38 248.74

ORBIT DETERMINATION ACCURACY

ST 1282.2 SR 333.5 SS 301.6

CRT -.8418 CRS .9954 CST -.8790

LSA 1540.7 NSA 220.1SSA 13.8

ELI 1313.1 EL2 175.8 ALF 167.42
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970_

LAUIKH DATE OCT 13 1970 FLIGNT TRICE 142.00 ARR|VAL DATE MAR 4 1971

N(L IO((NTRIC CONIC

RL 149.2S LAL -.DO

9P 109.53 LAP 1.45

NC 147.979 GL -17.19

PLANE TOCENTR IC CONIC

¢$ 19.027 VtCL 4.848

LNCH AZNTH LN(N TIM(

11.82 4 56 47

111.18 11 Z$ 49

II.II 4 51 57

lll.ll 11 13 49

91.IE 4 SI 57

lll.ll 11 13 49

DIFFERENTIAL _ECTIONS

TO( -.1804 TRA -.9007 TC3-Z.99EG BAU .7_18

ROE .11_10 RRA -.1S75 RC3 .0948 FAU .0191_

FOE .1415 FRA .4875 FC3 -.903R BSP 1750

.2129 MA .G1_10 BC3 2.91MI1 FSP 469

D1STAN(E 427.293

LOL 19.14 VL ='6.985 GAL -6.45 AZL 92.74 HCA 211.9 =. SNA 128.37 ECC .21588 1NC ='.7449 Vl 29.854

LOP ='31.14 VP 37.417 GAP 9.21 AZP 87.$7 TAL 208.12 TAP 58.05 RCA 99.35 APO 155.40 V2 34.982

GP 29.85 ZAL 128.27 TAP 145.99 (TS 54.32 ZAE 1='4.60 ETE 157.87 ZAC 131,46 ETC 259.22 CLP-182.86

DLA -39.10 RAL 243.55 RAD 8567.7 VEL 11.807 PTH P.D9 VHP 6.981 DPA 8.01 RAP 252.81 ECC 1.2947

L-1 TIM( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIN |NJ :) LAT INJ 2 LONG

1473.70 27.35 18.85 113.99 119.11 5 21 30 873.7 31.00 4.$2

5550.15 87.54 258.25 114.00 119.10 12 58 19 4950.1 31.01 150.51

1475.70 27.55 12.85 115.99 119.11 5 21 30 873.7 31.00 4.Sz

5550.15 27.39 2SR.E5 114.00 119.10 12 56 19 4950.1 31.01 250.51

1475.70 27.35 12.85 113.99 119.11 5 21 SO 873.7 31.00 4.52

5550.15 27.31 258.85 114.00 119.10 12 56 1_1 4950.1 31.01 250.51

NID-COUIt_[ EXECUTION ACCURACY ORBIT DETERMINATIOIq ACCURACY

SGT 2758.3 SCAt 323.5 SG$ 100.3 ST 404.1 SR 173.2 SS 196.3

RRT .0§13 RRF -.8898 RTF .3171 CRT -.1630 CRS -.1739 CST .9662

2777,2 RL_ -.7170 RI3 .3166 LSA 448.0 NSA 170.4 $SA 45.7

SG1 2748.4 SG_ 383.1 THA .35 FLI 405.3 EL2 170.3 ALF 175.08

LAUNCH DATE OCT 13 1970 FLIGHT TIRE 144.00 ARRIVAL DATE NAR 6 1971

HELIOCENTRIC CCNIC

RL 149.23 LAL -.00

RP 104_. 37 LAP 1.89

RC 158.158 GL -14.R5

PLAM[TOCENIR 1C CONIC

C$ 19.804 _¢L 4.100

LNCH AZNTN LNCN TIRE

99.79 S 30 31

114.21 11 17

IS.79 5 30 31

114.11 11 17 88

eS.TI 5 30 31

114.21 11 17 29

DIFFERENTIAl. COm_CTiOIU,

TDE -.1187 11L4-I.0173 TC3-4.R,1_t3 BAU 1.0433

• 1_84 IIILA -.03_1 NC3 ._HIO9 FAU .03914

FDE -.£371 IrRA .oe4e FC3-1.0331 88P 13380

BO( .4990 BRA 1.011410 B($ 4.9429 FSP -479

DISTANCE 432.979

LOL 19.84 VL L_.913 ;AL -8.29 AZL 92.22 HCA 215.10 St4A 125.92 EEC .21429 IN(: 2.2218 V1 29.854

LOP 834.33 VP 37.384 GAP 9.49 AZP 88.18 TAL 204.43 TAP 39.56 RCA 98.94 APO 152.91 VZ 34.969

GP 27.38 ZAL 128.79 Z&P 148.43 ETS 33.54 ZNE 125.44 ET( 139.48 ZAC 129.23 ETC 280.18 CLP-183.59

DLA -_HI.S9 RAL 248.94 RAD 8387.7 VEL 11.755 PTH 2.07 VHP 6.936 DPA 5.13 RAP 254.45 [CE 1.2766

L-I TIN( ]NJ LAT INJ _ INJ RT ARC |NJ AZMTH INJ T|N( PO CST TIN INJ 2 LAT INJ 2 LONG

l_HI.4S L_l.23 5.51 115.35 116.48 5 33 30 799.5 29.56 357.89

5391.88 zg._l 281.1]_ 113.34 118.47 12 30 41 4992.0 29.57 253.ZD

1519.45 l_.E3 5.51 115.35 118.48 3 53 50 799.5 29.56 357.89

S391.N 21._ 281.02 113.34 118.47 12 50 41 4992.0 29.57 253.20

1_H).45 IM.25 5.51 113.33 118.48 5 53 50 799.5 29.56 357.69

3391.88 L_.Z4 291.0t 115._ 118.47 12 50 41 4992.0 29.57 233.20

NID-C_URI_ (XI[CUTION ACCURACT ORBIT DETERMINATION ACCURACY

SGT 4314.3 SGIt 454.2 SG3 148.8 ST 1048.7 SR 320.3 SS 202.7

RRT -.7074 RRF -.9323 RTF ,8821 ERT -.8131 CRS .9997 CST -.7698

4588,5 Rt5 .3094J RI3 -.9639 LSA 1091.7 MSA 216.8 SSA 11.7

SGI 4528.8 SGZ 321.9 THA 175.70 EL1 1079.8 (L2 180.8 ALF 165.62

LAUNCH DATE OCT 15 1879 FLIGHT TIM( 148.00 ARRIVAL DATE MAR B lgrl

HELIOCENTRIC CONIC

RL 149.23 LAL -.00

RP 108.41 LAP 1.1D

RC 152.E73 GL -12.DE

PLANETOCENTR IC CONIC

C3 13.803 Vt4L 3.975

LNCN AZNTH LNCH TIN(

89.49 8 8 23

110.31 11 I E8

69.89 8 8 23

110.31 11 9 L_B

89.49 8 8 23

110.31 11 9

DIFFERENTIAL (GRRECT IONS

TD( -.53tl TRA -._MMI, TC$-5.0138 BAU 1.0830

ROE .2207 RRA -.D371 RC3 .3933 FAU .031K)T

FOE -.1733 FRA .1_H)1 FC3-2.1402 B_k0 13933

BDE .5761 B_A .9873 BC3 5.0512 FSP -483

DISTANCE 438.717

LOt. 19.24 VL 28.848 GAL -3.30 AZL 91.78 t4CA 218,29 SMk 125.48 ECC .21472 INC 1.7762 Vl 29.854

LOP 237.52 VP 37.292 GAP 5.85 AZP 88.81 TAL 20P.72 TAP 81.91 RCA 98,34 APO 152.42 V2 34.956

GP 23.23 ZAL 124.77 Z&P 130.38 FTS 32.92 ZAE 128.|0 ETE 160.89 ZAC 117.35 (TC 281.04 CLP-164.33

9LA -_4.33 RAL 250.43 RAD 8587.6 V(L 11.713 PTN 2.08 VHP 8.920 DPA 2.68 RAP 236.25 ECC 1.2601

L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LON;

1319.51 23.13 338.58 117.08 114.23 8 28 22 719.3 28.18 330._Z

5945.77 25.14 284.55 117.09 114.22 lZ 43 29 5043.8 28.19 Z56.69

1319.51 25.13 358.58 117.08 114.23 6 28 22 719.3 28.18 350.72

51.43.77 23.14 2G4.35 117.09 114.22 12 43 29 5043.8 28.19 238.69

1319.51 25.13 358.58 117.08 114.23 8 28 22 719.5 28.18 350.72

5643.77 23.14 2¢J,d.5S 117.09 114.22 12 43 29 3043.8 28.19 258.89

NIDoCGUR_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4397.1 8DR 450.8 SG3 150.1 ST 926.7 SR 318.8 SS 160.1

RRT -.ROTO RRF -.8024 RTF .8399 CRT -.7981 CRS .9833 CST -.6567

SG_ 4420.7 R23 .2788 R13 -.8814 LSA 968.8 MSA 218.4 SSA 26.9

SG1 4408.9 _ 3_,3 THA 173.89 EL1 982.3 EL2 185.8 ALF 164.07

LAUN(H DATE OCT 13 1970 FLIGHT TIN( 148.00 ARRIVAL DATE MAR 10 1971

HELIOCENTRIC CONIC

RL 149._3 LAL -.00

RP 108.43 LAP ._

RC 134.40_ GL -9.91

PLAN[TOCENTR I ¢ CONIC

C3 14.993 VI4L 3.872

LNCH AZMTH LNCH TIM(

75.90 8 49 13

IOG.EO 10 57 37

73.80 9 46 13

104.20 10 37 37

110.00 9 33 45

11D.00 12 47 18

DIFFERENTIAL C_RI_[C T IONS

TO( -.44_ TRA -.9883 TC3-5.1tll33 9AU 1.0691

RID( .2154 I_A -.0487 RC3 ._39 FAU .03809

FD( -.1192 FRA .1915 FC3-E.INI lip 14134

BiD( .4919 BIEA .8388 RE3 3.3991 FIk 0 -493

DISTANCE 444.444

LOL 19.24 VL _.778 GAL -5.51 AZL 91.39 HCA 221.47 SNA 125.03 ECC .21331 IN( 1.3894 Vl 29.854

LOP P40.70 Vi e 37.231 GAP 9.85 AZP 88.88 TAL _)0.98 TAP 82.43 RCA 98.12 APO 131.97 V2 34.943

GP 23.43 ZAL 122.45 TAP 152.43 ETS 32.49 ZA_ 128.82 ETE 162.13 ZAC 125.72 ETC 261.84 CLP-165.09

DLA -32.29 RAL 233.94 R/d) 8387.9 VI[L 11.678 PTH 2.05 VI4P 6.930 DPA .53 RAP 238.13 ECC 1.2466

L-I TIN( INJ LAT INJ lONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM |NJ 2 LAT INJ 2 LONG

IL_29.19 _4.01 331. nn 119.10 112.87 7 8 41 628.2 28.91 343.11

3711.45 _4.0_ 288.25 119.11 112.25 12 32 48 5111.5 28.82 261.37

1_8.19 24.01 351.00 119.10 118.27 7 8 41 628.2 28.81 543.12

3711.45 _4.0_ 288.23 119.11 112.23 12 32 48 5111.5 29.82 291.37

814.91 17.11 30_ • 43 113.49 120.03 10 3 59 14.9 20,98 i_95.44

331_.72 31.51 245.91 121.84 104.47 14 18 49 4772.7 32.98 237.08

NID-COURR_ Irx[CUTION ACC_IRACY ORBIT DETERNINATION ACCURACY

I_T 4479.9 8DR 448.4 SG3 130.7 ST 804.3 Sit 319.8 98 125.3

RRT -._ _ -.T?O_ RTF .8399 CRT -.7792 CRS .8809 CST -.4343

430_._; _ .2A75 R13 -.8601 LSA 848.4 NSA 217.3 $SA 53.4

SG1 44_0.3 IG_ 3L_i.4 THA 179.0G EL1 843.9 EL2 192.0 ALF 161.89
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 13 1970 FLIGHT TIN[ 150.00 ARR%VAL DATE MAR 12 1971

HELIOCENTRIC CONIC

RL 149.25 LAL -.OO

RP 108.49 LAP .74

RC 15l.$30 GL -7.$9

PLAN[TOCENTRIC CONIC

CS 14.344 Vt4L 3.799

LNCH AZNTH LNCH TINE

78.57 7 $$ 54

101.43 10 Sl 1t

78.57 7 53 54

101.43 10 39 1G

110.00 9 34 L_

110.00 13 $9 59

DISTANCE 450.1S1

LOt. 19.24 VL 26.711 GAL -5.11 AZL 91.05 HCA 224.S5 SMA IZ4.SZ ECC .21605 INC 1.0487 Vl 29.954

LOP 243.89 VP 57.171 GAP 10.05 AZP 89.ZS TAL 199.25 TAP S3.88 RCA 97.70 APO 151.55 VZ 34.931

GP 21.85 ZAL 119.83 ZAP 154.15 ETS 52.24 ZAE 127.04 ETE 163.23 ZAC 124.31 ETC ZSZ.4D CLP-IQS.S5

DLA -30.39 RAL 257.49 RAD S5S7.S VIEL 11.S50 PTM Z.05 VHP G.SGI DPA -1.5S RAP 240.13 ECC 1.2361

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ Z LONG

lilt.SO t2.88 341.81 121.59 110.5Z 7 5Z Z7 51Z.9 ZS.4S 333.93

5807.05 2t.89 Z75.98 121.39 110.51 12 15 4 5207.1 Z5.47 268.10

111t.84 2£.8R 341.81 121.59 110.52 7 52 27 512.9 Z5.46 353.93

5907.04 2Z.R9 Z75.98 121.39 110.51 lZ 15 4 5207.1 25.47 268.10

720.35 13.42 308.38 116.51 121.74 9 46 23 lZ0.4 17.52 301.67

5247.59 33.07 ZSS.58 124,44 99.21 15 4 ZS 4647.6 55.98 227.46

ORBIT DETERMINATION ACCURACY

ST 477.8 $R 321.9 SS 102.9

CRT -.7507 CRS .4681 CST -.1084

LSA 723.7 NSA 219.3 SSA 41.8

EL1 723.4 EL2 199.3 ALF 158.68

DIFFERENTIAL CCIElltI[CTICe48

TD( -.3559 TRA -.7451 TC3-5.7253 BAU 1.1007

ROE .21_0 RIA -.0488 Re5 .5973 FAU .03699

FDE -.0662 IrRA .2410 FC3-2.2306 6SP 14419

BOE .4142 lIRA .7447 2C3 5.7391 FSP -486

MID-COURSE EXECUTION ACCURACY

SGT 4580.3 8GR 448.1 SG3 150.7

RRT -.G6R7 RRF -.T590 RTF .8568

S_B 4562.3 R23 .2175 R13 -.8599

SGI 4570.2 IS2 3S2.5 THA 176.22

LALRSCN DATE OCT 13 1970 FLIGHT TIRE 1SE.O0 ARRIVAL DATE NAR 14 1971

MELIOCENTRIC CONZC DISTANCE 455.RS5

RL 149.24 LAL -.00 LCL 19.24 VL 26.644 GAL -4.70 AZL 90.74 HCA 227.85 SMA

RP IO8.55 LAP .55 LOP 247.07 VP 57.114 GAP 10.24 AZP 69.50 TAL 197.47 TAP

RC 158.941 94. -5.32 GP 20.46 ZAL 116.97 ZAP 155.69 (TS 52.16 ZN[ 127.59 ETE

PLAMETOCENTRIC CONIC

CS 13.832 VHL 5.7|9 DLA -26.52 RAL 261.10 RAD 6587.5 VI[L 11.828 PTH 2.04 VHP

LNCH AZNTH LNCH TIME L-! TIM( ZNJ LAT |NJ LONG INJ RT _1_ INJ AZNTH INJ TIME

84.42 8 50 23 _)5.34 21.75 326.05 123.62 108.95 9 5 29

94.58 9 50 32 710.52 21.74 311.78 123.62 108.93 10 2 22

100.00 9 25 56 789.85 1S.27 315.25 121.57 115.45 9 39 8

100.00 11 57 34 5589.29 27.41 281.28 125.67 102.42 15 30 48

110.00 9 23 3 798.98 10.57 512.68 118.31 122.70 9 36 22

110.00 14 17 l 5152.92 33.86 229.30 126.82 94.97 15 42 55

DIFFERENTIAL

TOE -.2701

ROE .EOgtJ

FDE -.O207

ELIDE .SdE1

17.4.21 ECC .21697 IN( .7443 Vl 29.854

65.30 RCA 97.26 APO 151.16 V2 $4.919

164.20 ZAC 123.07 ETC 263.33 CLP-146.61

CatI_t[CTIONS

TRA -.61_ TC3-6.0336 BAU 1.1182

RNA -.0556 RC5 .3961 FAU .03571

FRA .2888 FC$-2.2350 Blip 14680

BRA .6219 BC5 6.0469 FSP -484

NID-COUIR3_ EXECUTION ACCURACY

$GT 4636.4 K41 /A9.2 SG5 150.2

RRT -.6517 RIRF -._)71RTF .8592

SG6 4658.1 R23 .1900 R13 -.8601

SG1 4845.7 362 340.0 THA 176.57

7.008 DPA -3.02 RAP 262.20 ECC 1.2276

PO CST TIN INJ 2 LAT INJ 2 LONG

305.S 24.11 $18.16

110.5 Z4.13 304.90

189.8 19.56 $08.00

4989.S 28.85 252.77

199.0 14.80 306.14

4552.9 $4.18 220.07

ORBIT DETERMINATION ACCURACY

ST 545.4 SR 324.8 SS 98.7

CRT -.7123 CRS .2869 CST .3322

LSA 600.3 NSA 222.4 SSA 53.1

EL1 600.0 EL2 207.2 ALF 153.63

LAUNCH DATE OCT 15 1970 FLIGHT TIRE 154.00 ARRIVAL DATE MAR 16 1971

HELIO(ENTRIC CON|C

RL 149.24 LAL -.00

RP lOS.SS LAP .$7

RC 160.740 GL -5.40

PLAMETOCENTRIC CONIC

C5 14.442 VHL 5.SGS

LNCH AZMTH LN(H TIME

90.00 8 1E 34

90.00 10 57 SO

100.00 9 1 49

100.00 12 50 57

110.00 9 15 47

110.00 14 52 28

DISTANCE 461.558

LOL 19.24 VL 26.579 GAL -4.27 AZL 90.47 N(A 231.00 3NA 123.81 ECC .21806 INC .4695 Vl 29.854

LOP 250.25 VP 57.055 GAP 10.45 AZP Sg.70 TAL 195.70 TAP $6.71 RCA 98.81 APO 150.81 V2 54.907

GP 19.27 ZAL 113.89 ZAP 157.09 ETS 52.28 ZkE 127.88 ETE IS5.05 ZAC 121.97 ETC 284.04 CLP-16T.57

DLA -26.75 RAL 284.75 RAD 1517.5 VEL 11.612 PTH 2.03 VHP 7.049 DPA -4.47 RAP 284.34 ECC 1.221Z

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

1071.59 14.93 335.32 124.42 114.34 8 30 24 471.6 18.09 328.07

5819.81 26.41 277.96 128.28 100.62 12 34 30 5219.8 27.60 269.53

912.55 12.54 322.48 123.24 117.35 9 17 1 312.5 18.12 315.48

5454.10 29.01 251.55 128.75 97.54 14 21 51 4854.1 29.75 242.$3

843.53 8.10 314.25 1_D.59 123.32 9 31 13 265.5 12.45 509.85

5073.87 34.16 223.15 129.21 91.34 16 17 1 4473.9 33.97 213.91

ORBIT DETERMINATION ACCURACY

ST 408.7 SIR 327.8 SS 113.7

CRT -.1_132 CRS -.0949 CST .6424

LSA 481.3 NSA 225.9 SSA 69.1

EL1 478.0 EL2 214.8 ALF 144.53

DIFFERENTIAL CORRECTIONS

TDE -.1848 TRA -.4875 TC5-8.3054 BAU 1.1334

ROtE .2089 RRA -.0636 RC5 -$941 FAU .03440

FOE .0237 FRA .$346 FC5-2.2153 08P 14944

BIDE .2779 MA .4917 BC5 6.3180 FSP -483

MID-COURK EXECUTION ACCURACY

SGT 4710.4 $GR 451.5 S63 149.2

RRT -.S339 _ -.6761RTF .6903

$88 4752.0 R23 .1652 R13 -.6511

SG1 4719.1 SG2 348.6 THA 176.50

LAUNCH DATE OCT 14 1970 FLIGHT TIMIE 138.00 ARRIVAL DATE MAR 18 1971

HELIOCENTRIC CONIC

RL 149.25 LAL -.00

RP 108.10 LAP .18

RC 1l£.826 GL -1.39

PLAMETOCENTRIC CONIC

CS 13.1S7 VHL 3.1_9

LN(H AZNTH LN(H TIME

90.00 7 50 I_

90.D0 11 49 14

100.00 8 48 48

100.00 13 35 50

110.00 9 13 37

110.00 15 25 9

DISTANCE 467.237

LOL 19.24 VL L_.515 GAL -3.84 AZL 90._ HCA 234.18 SNA

LOP 253.45 VP 34.998 GAP 10.$5 AZP 89.87 TAL 193.92 TAP

GP 18.20 ZAL 110.64 ZAP 158.38 ETS 52.53 ZAE 127.92 ETE

123.42 ECC .21933 IN( .2179 Vl 29.854

M.10 RCA 96.35 APO 150.49 V2 34.896

165.81 ZAC 120.99 ETC 284.73 CLP-168.12

DLA -25.03 RAL L_6.45 RAO 6567.5 V[L 11.600 PTH 2.03 VHP 7.142 DPA -5.75 RAP 288.55 ECC 1.2167

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

119R.15 11.43 342.44 126.46 116.09 6 10 14 592.1 14.84 $35.44

5900.28 27.70 2(MB.74 131.45 96.15 13 24 5 5090.3 28.28 240.12

11:03.90 9.M 327.1M| 125.55 116.45 9 5 31 403.5 13.38 $20.85

5554.15 L_.M t_4._O 131.64 93.73 15 2 44 4754.2 29.88 235.40

925.62 3.84 319.43 lZ3.23 123.74 9 29 5 325.8 10.23 313.10

5004.B0 34.14 217.7S 131.75 86.15 15 48 34 4404.8 53.51 208.57

ORBIT DETERMINATION ACCURACy

ST 274.9 $R 330.8 SS 140.9

CRT -.4783 CR3 -.$437 CST .7120

LSA 381.9 NSA 224.8 SSA 92.1

ELI 373.0 EL2 214.0 ALF 124.36

DIFFERENTIAL C.CIIttI[CTION8

TIDE -.0t)47 TRA -.3474 TC$-8.3901BAU 1.1518

ROE .2001 RRA -.01_£ RC3 .31HI5 FAU .03302

FDE .0454 FRA .37R3 FC5-2.17|0 91_ 15197

ROE -2288 MA .3548 BC5 8.3421 FSP -480

MID-COURSE EXECUTION ACCURACY

8ST 4779.8 8GR 454.5 SG3 147.9

RIRT -.6153 IItRF -,8462 RTF .8618

4801.4 R23 .1433 R13 -.8625

SG1 4788.0 SG2 357.7 THA 176.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUItCt4 DATE OCT 13 1970 FLIGHT TIM( 158.00

H(LIO(ENTRIC COlsIC DISTANCI[ 472.902

RL 14R.l§ LAL -.00 LOt. 18.24 VL 28.451 GAL -5.$I AZL 09.99 HCA 257.38 $NA

IP 108.83 LAP -.01 LOP ESl.lo VP 38.841 GAP 10.87 AZP 90.01 TAL IDZ.13 TAP

RC 1t4.900 GL .10 GP 17.28 ZAL |07.Z$ ZAP 158.59 ET8 52.97 ZA( 128.13 ETE

PLANETO(ERTR I C CONIC

C3 15.OO3 VIAL 3.601 DLA -25.53 RAL 278.19 RAD 8587.5 VI[L 11.585 PTH 2.05 VHp

LN(M AZNTM LN(M TIN( L-I TIN( INJ LAT

9Q.O0 7 37 50 1£84.18 8.tK)

I_.00 12 31 37 558£.n5 28.21

100.00 l 40 H lOel.ll 7.11

1OO.OO 14 11 9 5E71.15 EI.89

rio. DO I 1E 34 N.10 3.88

110.OO 15 51 $ 4N£.it 55.OO

DIFFERENT IAL C(:III_CT IQNS

TD[ -.0017 TRA -.|117 TC5-9.7019 BAU 1.1671

RD( .2010 RmA -.0119 RE3 .3910 FAU .011Q1

FOE .1049 FRA .41_! FCR-t.104$ IV 15434

DOE .L_DAO IMA -Zl/8 IK8 4.7135 FRP -476

LAUN(H DATE 0(T 13 1970

MIlL I(XENTR 1C (CHIC

ARRIVAL DATE MAR 20 1971

125.05 [CC .22080 IN( .D08R Vl 28.054

89,49 RCA 95.87 APO 150.20 V2 54.805

184.49 ZAC 120.10 ETC 285.42 CLP-188.87

7.tZ8 DPA -6.8R RAP 248.7R ECC 1.2140

INJ LONG INJ RT ARC |NJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT 1NJ 2 LONG

547.79 128.07 117.08 7 59 15 885.0 12.16 340.95

281.80 134.5_ 92.81 14 4 49 4882.0 28.27 252.95

552.01 128.27 119.11 8 59 O 481.1 10.94 325.32

239.04 134.57 90.50 15 39 0 4871.2 29.84 229.25

St2.dO 1_1.18 124.01 9 28 58 582.1 8.13 518.13

212.14 154.40 85.51 17 18 26 4542.9 32.88 203.85

MID-COUE8_ EXECUTION ACCURACY ORBIT DETERt41NATION ACCURACy

$GT 441,45.7 _ 457.7 $95 148.2 ST 176.0 SIR 533.2 SS 174.3

RRT -.5943 _ -.1174 RTF .8657 CRT .0574 CRS -.4883 CST .3316

4897,2 _ .1238 R15 -.8_12 LSA 546.5 NSA 195.4 3SA 121.9

891 4855.4 _e_ _8.8 TMA 176.76 EL1 333.3 EL2 177.8 ALF 88.40

FLIGHT TIN( 180.00 ARRIVAL DATE NAR 22 1971

D|STAN(E 478.552

RL 149.25 LAL -.00 LOL 19.24 VL 28.389 GAL -Z.i5 AZL 88.77 HCA 240.55 SMA

RP 100.84 LAP -.20 LOP 259.77 VP 34LAMMP GAP 11.08 AZP i10.1| TAL 190.34 TAP

RC 194.991 GL 1.89 f,P 18.42 ZAL 105.70 ZAP 180.85 (75 53.E0 ZAE 128.32 [TE

FLAN(T(X_I[NTRIC CONIC

C3 12.952 WtL 3.51H) DLA -21.85 RAL 275.94; RAD 8587.3 VEL 11.51K) PTH 2.D3 VHP

LNCM AZNTM LNCH TIN( L-I Tl14( INJ LAT INJ LONG INJ RT AIK INJ AZMTM

90.00 7 30 3 1545.55 8.07 352.37 152.03 117.71

90.00 13 8 27 5309.79 28.51 255.58 157.85 89.80

1OO.OO 8 31 19 1151._6 4.78 555.95 151.31 118.55

10G.DO 14 45 32 5191.89 29.81 232.87 157.61 87.87

liD.DO I 13 0 1034.83 1.81 325.25 1_.35 124.15

110.00 II t| 40 4986.t_1 55.50 208.80 157.24 82.77

DIFFERENTIAL C(_I_CT|ON$ MID-COURK EXECUTION ACCURACY

SGT 4tl0.1 8GR 480.0 8G3 144.2

RRT -.57§5 _ -.5881RTF .8&46

SG8 49Lq).8 R25 .1070 R13 -.8651

KI 41H58.5 SG2 375.7 TNA 178.89

122.86 ECC .22248 IN( .2284 Vl 29.854

70.87 RCA 95.57 APO 149.95 V2 34.874

167.09 ZA_ 119.29 ETC 266.10 CLP-189.81

TIME .IOO1TRA -.0371TC3-8.8025 8kU 1.1797

NO( .2070 liRA -.0112 RE3 .3858 FAU .03007

FOE .1438 FRA -4N5 FCS-2.00g7 8_P 15584

B01[ .2307 liRA .OMI4 8C3 8.8132 FSP -488

7.520 DPA -7.86 RAP 271.08 ECC 1.2132

INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

7 52 48 765.5 9.74 345.80

14 41 17 4909.9 27.96 246.94

8 55 30 551.7 8.66 3215.31

18 12 31 4598.9 29.17 223.93

9 _,0 17 436.6 6.08 319.02

17 47 8 4288.7 32.14 1_J.83

ORBIT DETERHINATION ACCURACY

IT 217.8 SIq 334.4 SS 212.5

CRT .7E08 CRS -.5771 CST -.5292

LSA 401.1N3A 180.2 SSA 133.5

EL1 375.7 ELI 134.5 ALF 60.80

LAUNCH DATE OCT 13 1970 FLIGHT TIM( 162.00

MELIO(ENTRIC CON IC

RL 149.25 LAL -.DO LOL 19.24 VL

RP 109.89 LAP -.39 LOP 292.94 VP

RC 198.007 GL 3.15 GP 15.87 ZAL

PLANETCK:ENTRIC CONIC

C3 13.O15 VHL 3._O8

LN(N AZNTH LN(H TIN(

90.00 7 25 10

DO,O0 13 44 87

100.00 8 33 44

100.90 15 18 35

110.00 9 14 34

110.00 16 34 14

DIFFERENTIAL CORRI[CTIONS

TO( .204E TRA .1303 TC3-8.8447 BAU

ROlE .2087 RRA --1032 RC3 .3788 FAU

FOIl .1818 FRA .5077 FC3-I.RCI12 BIMP

DO( .292t) 8RA .1U4 B(5 8.8350 FSP

DISTANCE 484.188

28.328 GAL -2.45 AZL 89.57 t'_A 243.70 IRA

38.834 GAP 11.51 AZP 90.19 TAL 188.53 TAP

100.07 ZAP 181.68 ET5 54.40 ZAE 128.49 ETE

ARRIVAL DATE MAR 24 1971

LAUNCH DATE OCT 13 1970

122.29 ECC .22457 INC .4310 Vl 29.854

72.25 RCA 94.85 APO 149.73 V2 34.984

187.85 ZAC 118.55 ETC 268.79 CLP-170.34

HELIOCENTRIC CONIC

RL 149.23 LAL -.00

RP 108.72 LAP -.37

RC 171.039 GL 4.50

PLANETOCENTRIC CONIC

C3 13.187 _4L 3.833

LNCH AZMTM LNCM TIN(

SK).O0 7 Z'2 18

90.DO 14 17 24

IOO.OO 8 32 38

1OO.OO 15 49 43

110.00 9 18

110.00 17 21 54

OLA -19.99 RAL 279.74 RAD 8587.5 VEL 11.593 PTH 2.03 VHP

L-I TIRE tNJ LAT INJ LONG INJ RT ASC ZNJ AZNTM INJ TIN(

1459.41 3.72 358.52 135.27 118.09 7 49 lO

5438.OO 28.17 250._4 140.88 88.97 15 15 5

1218.17 2.52 558.59 154.81 119.80 8 54 2

5154.47 29.54 227.90 140.77 85.18 18 44 9

10t50.21 -.44 328.05 152.78 124.18 9 32 44

4835.L_J 52.99 204.87 140.28 80.50 18 14 49

NID-CQURSI[ EXECUTION ACCURACY

1.1927 S4_T 4954.1 SG(q 4_.9 _F5 142.0

.02888 RRT -.55§8 _ -._13 RTF .8887

15744 SCAR 4975.7 R_5 .0924 R15 -.8871

-480 SGI 4840.8 $I12 384.5 THA 177.01

FLIr, d'IT TIME 1_.00

7.423 DPA -R.71 RAP 273.42 ECC 1.2142

PO C$T TIM INJ 2 LAT INJ Z LONG

839.4 7.45 349.82

4838.0 27.45 241.75

618.2 6.48 333.03

4534.5 28.55 219.24

490.2 4.05 321.84

4233.2 31.33 195.64

ORBIT DETERNIMATION ACCURACY

ST 582.6 S/t 535.7 SS 249.5

CRT .8449 CRS -.8272 C$T -.8277

LSA 515.8 NSA 178.2 SSA 97.4

ELI 474.7 EL2 137.2 ALF 42.39

ARRIVAL DATE NAR 26 1971

DISTANCE 489.799

LQL 19.24 VL 28.287 GAL -1.H AZL 89.58 HCA 248.87 S#A 121.94 ECC .22651 IN(: .6224 Vl 29.85A

LOP 2841.11 VP _8.78_ GAP 11.5,4 AZP _0.24 TAL 188.72 TAP 73.59 RCA 94.32 AlSO 149.58 V2 34.955

GP 14.99 ZAL SHS.38 ZAP 182.60 ET5 55.39 ZAE 128.84 ETE 168.11 ZAC 117.85 ETC 267.45 CLP-171.06

DLA -18.34 RAL 213.50 RAD 8587.5 V[L 11.801 PTH 2.03 VHP 7.557 DPA -9.44 RAP 2?5.80 ECC 1.2172

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

190_.53 1.47 .43 158.74 118.28 7 47 25 909.3 5.24 353.77

5374.10 27,85 245.1_ 144.2£ 84.88 15 48 58 4774.1 26.82 237.18

121_.26 .34 545.11 138.12 119.09 8 54 O 682.3 4.32 336.58

5078.40 _9.13 225.85 144.08 82.97 17 14 20 4476.4 27.85 215.06

1145.44 -2.47 530.82 136.36 124.10 9 36 O 543.4 2.02 524.82

4797.99 52.40 201.11 145.44 78.47 18 41 42 4188.0 30.48 192.42

ORBIT DETERMINATION ACCURACY

ST 512.4 SR 338.8 SS 276.2

CRT .8471 CR3 -.6511 CST -.9083

LSA 842.5 M3A 187.8 SIA 74.8

EL1 594.4 ELI 155.2 ALF 31.67

DIFFERENTIAL _CTION9

1"D£ .2182 TRA .2993 TC3-8.9748 BAU 1.2147

-2119 RIIA -.1i_0 RE3 .3710 FAU .02781

FDE .2049 FflA .5379 FC3-1.8115 B_k 0 18339

IM)( .3G47 8NA .3108 BE3 8.8840 FSP -474

NID-COU_SI[ EXECUTION ACCURACY

SGT 3039.9 SGR 4M.5 SG3 140.3

RRT -.5422 RRF -.5435 RTF .8744

896 5061,6 R_5 .0791 R15 -.8747

SGI 5048.3 SG2 395.1 THA 177.10
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL .% 1970_

LAUNCH DATE OCT 13 1970 FLIGHT TIM( 166.00

HELIOCENTRIC CONIC

RL 149.25 LAL -.0O LOt- 19.24 VL

RP 108.75 LAP -.78 LOP 269.28 VP

iC 173.058 GL 5.75 GP 14.39 ZAL

PLAN(T_ENTRIC CONIC

C$ 13.501 VHL 3.675

LNCH AZMTH LNCH TIME

9O.OO 7 20 49

IO.00 14 48 45

100.00 8 32 39

100.00 16 19 34

110.00 9 19 57

110.00 17 40 45

DIFFERENTIAL COIRNECTICI_

TD( .4264 TRA .41MI7 TC3-8.7422 BAU 1.21t0

NIX[ -2124 RRA -.1L_55 RC3 .3521 FAU .02577

FDI[ .2488 FRA .5851 FC3-1.8§21 8SP 16177

BO( .4767 BRA .5048 BC3 8.7514 FSP -451

ARRIVAL DATE MAR 28 1971

DISTANCE 495.397

26.208 GAL -1.45 AZL 89.19 HCA 250.04 SMA 121.59 ECC .22889 INC .8050 Vl 29.85A

36.731 GAP 11.78 AZP 90.27 TAL 184.91 TAP 74.95 RCA 93.78 APO 149.42 VZ 34.846

92.85 ZAP 183.47 (TS 58.57 ZA( 128.79 ET£ 168.54 ZAC 117.21 ETC 269.12 CLP-171.78

DLA -18.71RAL 287.24 RAD 6587.5 VEL 11.814 PTH 2.04 VHP 7.660 DPA -10.06 RAP 278.21ECC 1.2223

L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1578.78 -.71 4.19 142.41 118.31 7 47 3 976.8 3.08 357.58

5518.88 27.42 241.55 147.89 82.63 18 17 Zl 4718,7 26.11 233.12

1344.89 -1.78 $44.55 141.82 119.84 8 55 3 744.9 2.20 340.02

5023.81 28.63 219.80 147.50 81.01 17 43 18 44Z3.8 27.09 211.34

1198.68 -4.50 333.61 140.12 123.92 9 39 53 598.7 -.01 327.40

4744.78 31.77 197.90 148.78 76.87 19 7 49 4144.8 29.81 189.35

MID-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 5012.8 8Gll 487.9 $85 137.5 ST 722.3 SIR 336.9 88 319.6

RRT -.5175 RIIF -.5129 RTF .8730 CRT .8400 CR8 -.6787 CST -.9503

S_ 5084.5 R23 .0581 R13 -.8733 LSA 834.3 MSA 195.0 SSA 57.0

SG1 5058.8 582 319.9 THA 177.25 ELI 778.8 ELZ 169.5 ALF 2Z.52

LAUNCH DATE OCT 13 1970 FLIGHT TIME 158.00 ARRIVAL DATE MAR 30 1971

DISTANCE 500.971

LOt. 19.24 VL 26.149 GAL -.93 AZL 59.02 HCA 253.21 SMA

LOP 272.45 VP 341.581 GAP 12.04 AZP 90.28 TAL 195.09 TAP

GP 13.84 ZAL 85.92 ZAP 164.2t) ETS 57.95 ZA[ 128.92 ETE

121.25 ECC .251§4 IN( .9804 Vl 29.854

76.29 RCA 93.17 APO 149.32 V2 34.837

168.94 ZAC 118.59 ETC 268.79 CLP-172.49

HELIOCENTRIC CONIC

RL 14R.25 LAL -.00

RP 10tl.78 LAP -.t4

RC 175.OS9 GL 8.89

PLAN[TOCENTRIC CONIC

C3 13.930 Vt'IL 3.735 DLA -15.10 RAL 290.93 RAD 5387.5 V[L

LN(H AZNTH LNCH TIME L-I TIME INJ LAT

tO.O0 7 20 19 1(I,42.57 -2.85

80.00 15 18 _ 5255.04 28.91

108.00 8 33 28 1401.57 -3.58

100.00 18 48 12 4975.27 28.07

110.00 9 23 25 1£30.00 -5.52

110.00 15 14 44 4705.52 31.12

DIFFER(NTIAL COIIII(CTION8

TD( .5511 TIA ._$4 TC3-9.5928 BAU 1.2293

RD( .2145 RRA -.l_MI9 RC3 .33d8 FAU .02433

FDE .2824 FRA .8£49 FC3-1.51010SP 15294

BOE .5915 BRA .8994 8C3 6.5913 FSP -442

11.635 PTH 2.04 VHP 7.795 DPA -10.58 RAP 280.64 ECC 1.2298

]NJ LONG INJ RT AI_E INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

7.1N_ 145.25 118.19 7 47 42 1042.8 .98 1.23

237.85 151.29 80.84 18 46 24 4685.0 25.57 229.5Z

345.94 145.67 119.66 8 56 54 806.6 .11 343.41

216.38 151.05 79.29 18 11 8 4576.3 28.31 208.02

535.42 144.03 125.55 9 44 15 650.1 -2.06 330.18

195.02 130.25 75.08 19 55 9 4105.5 28.78 198.62

NID-COURSI[ (Xl[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 5101.9 _ 458.9 SG5 135.1 ST 918.3 SR 338.2 SS 354.7

RRT -.4575 RRF -.4887 RTF .8758 CRT .8288 CR$ -.8934 C$T -.9886

SG8 5125.4 R25 .0578 R13 -.8760 LSA 1019.9 MSA 199.7 SSA 46.3

SGI 5112.3 SG2 406.3 THA 177.37 EL1 981.3 EL2 179.7 ALF 17.51

LAUNCH DATE OCT 13 1970

HELIOCENTRIC CONIC

RL 149.85 LAL -.00

RP 109,80 LAP -1.12

RC 177.O47 GL 7.89

PLAN[TOCENTRIC CONIC

C3 14.540 VHL 3.813

LN(H AZMTH LN(H TIME

90.00 7 20 40

90.00 15 47 14

100.00 8 34 55

100.00 17 15 40

110.00 9 27 14

11D.00 19 39 50

FLIGHT TIME 170.00 ARRIVAL DATE APR 1 1971

DISTANCE 506.522

LOt. 19.24 VL 26.092 GAL -.39 AZL 88.85 HCA 256.57 SMA 12D.91ECC .23448 INC 1.1498 Vl 29.854

LOP 275.61VP 38.853 GAP 12.50 AZP 90.27 TAL 181.28 TAP 77.64 RCA 92.58 APO 149.27 VZ 34.829

GF 13.35 ZAL 85.21ZAP 165.04 (TS 59.54 ZAE 129.05 ETE 169.29 ZAC 116.00 ETC 269.46 CLP-173.19

DLA -13.52 RAL 294.56 RAD 8587.6 V(L 11.859 PTH 2.05 VHP 7.937 DPA -11.01 RAP 283.09 ECC 1.23g3

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

1707.11 -4.90 11.48 150.22 117.92 7 49 7 1107.2 -1.13 4.83

3219.75 26.57 254.57 154.97 79.28 17 14 13 4818.8 24.82 226.34

1487.59 -5.91 355.31 149.67 119.58 8 59 23 867.6 -1.96 346.78

4933.58 27.50 215.34 154.72 77.79 18 37 55 4555.6 25.54 205.08

1303.75 -8.55 359.27 148.06 125.23 9 48 58 703.7 -4.10 332.99

4670.19 30.47 192.47 153.55 73.70 19 57 40 4070.2 27.94 184.20

DIFFERENTIAL CORRECTION8 MID-CO_RSE EXECUTION ACCURACY

TOE .8798 TRA .8R01 TC3-6.3679 BAU 1.2394 SGT 5149.7 6841 455.4 683 152.8

ROE .2184 RRA -.1515 RC3 .3155 FAU .02296 RRT -.4779 RRF -.4553 RTF .8793

FDE .3134 FRA .8111_6 FC3-1.3870 BSP 15457 SGB 5171.0 R23 .0495 R13 -.8795

BOE .7138 EMIA .90_9 BC3 6.3757 FSP -438 SG1 5154.6 SGZ 411.9 THA 177.49

LAUNCH DATE OCT 13 1970 FLIGHT TIME 172.O0

HELIOCENTRIC CONIC OI6TANCE 512.045

RL 149.25 LAL -.00 LOL 19.24 VL 25.035 GAL .18 AZL 85.59 HCA 259.54 8MA

RP 108.83 LAP -1.29 LOP 278.78 VP 34L585 GAP 12.56 AZP 10.24 TAL 179.44 TAP

RC 179.O21 GL 8.79 GP 12.90 ZAL 81.56 ZAP 165.75 ET6 61.35 ZAE 129.17 ETE

PLAN(TOC(NTRIC CONIC

E3 15.210 VHL 3.910 DLA -11.99 flAL 298.10 RAO 6567.6 VEL 11.691PTH 2.05 VHP

LN(H AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM(

IO.O0 7 21 37 1770.81 -5.92 15.07 154.32 117.53 7 51 8

IO.O0 15 14 32 5177.57 25.81 231.58 158.75 77.94 17 40 50

1(30.00 8 35 51 15£8.07 -7.92 355.68 153.77 116.92 9 2 19

100.00 17 41 59 4615.54 25.92 210.56 158.48 76.49 19 5 34

110.00 9 31 18 1557.55 -10.53 342.17 152.20 122.71 9 55 56

110.00 19 4 1 4668.85 29.85 190.24 t57.S5 72.51 20 21 20

DIFFERENTIAL CCIRt[CTION8 MIO-COUitSl[ EXECUTION ACCURACY

TDE .91e0 TRA 1.1001 TC3-6.0952 BAU 1.2474 SGT 3187.2 _ 459.0 $83 150.4

RD_ .2228 RRA -.lli49 RC5 .2534 FAU .02154 RRT -.4580 RRF -.4440 RTF .8816

FDE .3455 FRA .7040 FC5-1.2198 6SP 18535 6G_ 5208.4 R23 .0424 R13 -.8818

BOE .8458 BRA 1.1203 BC3 5.1023 FSP -422 SG1 5191.7 SG2 418.5 THA 177.81

ORBIT DETERNINATION ACCURACY

ST 1111.0 SR 335.6 S$ 386.1

CRT .8180 CRS -.7022 CST -.9786

LSA 1205.5 MSA 205.5 8SA 38.9

ELI 1145.3 EL2 187.3 ALF 14.27

ARRIVAL DATE APR 3 1971

120.59 ECC .23775 INC 1.3147 Vl 29.854

78.97 RCA 91.92 APO 149.26 V2 34.822

169.61 ZAC 115.44 ETC 270.12 CLP-173.89

8.091 DPA -11.34 RAP 285.56 ECC 1.2518

PO CST TIM INJ 2 LAT INJ 2 LONG

1170.8 -3.18 8.39

4577.8 23.89 223.54

928.1 -4.00 350.08

4295.5 24.79 202.50

757.5 -6.14 335.82

4038.8 27.17 182.08

ORBIT DETERMINATION ACCURACT

ST 1303.1 SR 554.4 SS 417.8

CRT .8078 CRS -.7075 CST -.9848

LSA 1395.1 MSA 206.2 S$A 33.6

ELI 1331.A EL2 193.0 ALF 11.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 1970

LAUN(H DATE (XT 13 1970

IlL lO(IrRllil { CONIC

liD. 149.1l l.IL -.00

lip 101,81 LAP -1.4l

I_ $1_.lMlO it. D.ST

PLJUGTOCERIW I C CONIC

I_l 11.!13 mL 4.027

AZ1RlrH LNEH TIN(

I0.00 T E3 E

le.O0 1l 40 34

IO0.O0 9 39 10

I_.00 18 7 D

_10.00 I 3S 33

I10.00 1l 87 14

FLIGHT T|N( 174.00 ARRIVAL DATE APR 5 1971

DISTANCE 517.541

LOL 19.24 VL 25.979 ;AL .76 AZL 88.52 HCA 282.70 ]HA 120.27 ECC .24132 IN( 1.4761 Vl 29.854

LOP 881,94 VP 56.539 GAP 12.88 AZP 90.19 TAL 177.61 TAP 80.31RCA 91.25 APO 149.]0 V2 34.815

GP 12.50 ZAL 77.97 ZAP 188.40 (TS 63.39 ZA( 129.28 ETE 169.91 ZkC 114.89 ET( 270.77 CLP-174.59

DLA -10.50 RAL 301.54 RAD 8587.6 VEL 11.730 PTH 2.07 VHP 6.258 DPA -11.59 RAP 288.0A ECC 1.2669

L-I TIM( INJ LAT INJ L(_IG INJ RT ASC INJ AZNTH INJ TIN( PC) CST TIM |NJ 2 LAT INJ 2 LON;

1833.9t -8.88 18.64 158.51 117.00 7 53 ]G 1213.6 -5.18 11.91

5141.36 25.27 229.17 162.82 76.79 18 8 15 4541.4 2].21 221.11

1588.05 -9.87 .08 157.98 118.36 9 § 38 988.0 -6.01 ]5].40

40L1L18 26.37 208.33 162.32 75.38 19 28 10 4262.2 24.10 200.27

1411.47 -12.49 345.10 156.42 122.08 9 59 4 811.5 -8.17 ]38.68

4911.51 20.28 188.32 161.34 71.51 20 44 8 4011.5 26.47 180.26

OIFIrl[II(NTIAL C(_RECTIONS

TIX .9839 TRA 1.3313 TC3-5.7026 BAU 1.2549

.L_883 liRA -.1773 RC3 .2t97 FAU .02012

• 3711 FRA .7300 FC3-1.0744 68P 10735

• 9104 BRA 1.348E 0C3 5.7880 FSP -421

NXD-COUR$E EXECUTXOI ACCU_ACT C_BIT DETERNXNATION ACCURkCV

SGT $219.4 $GR 467.5 SG3 127.4 ST 1481.5 5R 333.9 S] 442.1

RRT -.4364 _ -.4212 RTF .8850 CRT .7993 CRS -.7112 CST -.9686

5240.3 RZ3 .0361 R13 -.8851 LSA 1567.6 NSA 208.4 SSA Z9.5

SG1 5223.4 SG2 420.3 THA 177.75 EL1 1505.8 EL2 197.4 ALF 10.39

LAUN(H DATE OCT 13 1070 FLIr_AT TIN( 178.00 ARRIVAL DATE APR 7 1971

HELIOCENTRIC CONIC

RL 149.ES LAL -.00

RP IM.I7 LAP -1.03

IK 182.925 G.L 10.23

PLAI4[TOCENTRIC CONIC

C] 17.334 VHL 4.103

LNCH AZNTH LNCH TIME

90.00 7 24 50

90.00 17 5 20

IOG.O0 8 41

100.00 18 31 D

110.OO 9 39 54

110.OO 10 49 64

DISTANCE 523.00_

LOL 19.24 VL 25.924 GAL 1.37 AZL 88.36 t'_A 265.88 _4A 119.96 ECC .24527 IN( 1.615] Vl 29.054

LOP 265.10 VP 3Q.404 GAP 13.19 AZP 90.12 TAL 175.78 TAP 81.65 RCA 90.54 APO 149.39 Y2 ]4.809

GP 12.13 ZAL 74.49 ZAP 167.00 ETS 65.67 ZNE 129.39 [TE 170.17 ZAC 114.35 ETC 271.42 CLP-175.28

DLA -9.07 RAL 304.87 RAD 6567.7 VEL 11.778 PTH 2.08 VHP 8.438 DPA -11.76 RAP 290.5] ECC 1.2853

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LO_IG

1895.10 -10.77 22.21 162.78 116.35 7 58 25 1295.8 -7.15 15.41

5110.04 ?.4.77 227.01 1M.54 75.82 18 30 30 4510.0 22.58 219.03

1647.47 -11.78 3.44 162.28 117.67 9 9 12 1047.5 -7.98 356.71

4833.40 25.DD 206.35 1(_.22 74.46 19 51 39 4233.4 23.48 198.]6

1495.38 -14.42 348.09 1110.72 121.33 lO 4 19 865.4 -10.17 3A1.57

4588.ZD 28.76 188.71 16S.19 70.68 21 § 54 3988.3 25.86 178.7]

ORBIT DETERNINATION ACCURACY

ST 1634.5 SIR 334.1 9S 460.A

CRT .7923 CRS -.7134 CST -.9911

LSA 1717.6 NSA 210.4 SSA 26.4

ELI 1656.1EL2 201.2 ALF 9.34

DIFFERENTIAL CCNIRCT|(_ff.

TO( 1.0054 TRA 1.5534 TC3-5.4703 BAll 1.2890

RDE .2388 RRA -.1090 RC3 .2479 FAU .01912

FDE .3943 FRA .7705 FC3 -.9549 BSP 17204

DOE 1.1107 BRA 1.5849 BC3 5.4759 FSP -428

MID-COURSE EXECUTION ACCURACY

SGT S259.9 SCA_ 464.1 SG3 124.6

I_T -.4184 RRF -.40_ RTF .0908

SGB 5280.5 R23 .0308 R13 -.8909

SG1 5283.5 SG2 423.1 THA 177.86

LAUNCH DATE OCT 1] 1970

HELIO(ENTRIC CONIC

9L 149.25 LAL -.OD

RP 108.68 LAP -1.79

9C 184.854 GL 10.79

PLAN[TOCENTRIC CONIC

C$ 18.970 VML 4.321

LHCH AZNTN LN(H TIRE

90.00 7 28 55

90.00 17 28 50

lO0.DO 8 44 35

lOG.DO 18 53 54

110.00 9 44 19

110.00 20 10 37

FLIGHT TII_ 178.00 ARRIVAL DATE APR 9 1971

DISTANCE 528.428

LOL 19.24 VL 25.870 GAL 2.00 AZL 88.21 HCA 269.02 SNA 119.66 ECC .2496] INC 1.7911 Vl 29.85A

LOP 298.27 VP 38.451 GAP 13.52 AZP 90.03 TAL 173.96 TAP 62.98 RCA 89.79 APO 149.53 V2 ]4.004

GP 11,79 ZAL 71.12 ZAP 187.55 ETS 88.20 ZAE 129.49 ETE 170.42 ZAC 113.02 ETC 272.06 CLP-175.97

DLA -7.71 RAL 308.08 RAO 8587.9 VEL 11.834 PTH 2.10 VHP 0.632 DPA -11.85 RAP 29].0] ECC 1.]07]

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1959.77 -12.59 25.78 167.13 115.57 7 59 31 1358.0 -9.05 10.09

5083.48 24.31 225.Z0 170.51 73.02 18 33 34 4483.3 22.02 217.20

1708.32 -13.61 6.85 166.81 116.87 9 12 39 1108.3 -9.90 .0]

4000.15 25.41 204.69 170.17 73.70 20 14 3 4209.2 22.9] 198.77

1519.17 -18.31 351.12 185.00 120.47 10 9 38 919.2 -12.14 ]44.49

4389.07 28.32 183.30 169.10 70.01 21 26 46 3969.1 25.]4 177.49

DIFFERENTIAL CORRECTION8

TOE 1.2497 TRA 1.8150 TC3-5.0730 BAU 1.2678

RD( .2428 RRA -._ RC3 .2218 FAU .01700

FDE .4280 FRA .8133 FC3 -.8180 BSP 17035

BD( 1.2721 BRA 1.8_42 8C3 5.0707 FSP -400

RIO-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5277.$ ]DR 461.9 SG3 122.3 ST 1813.5 SR 332.0 S5 407.0

RRT -.3948 RRF -.3779 RTF .8931 CRT .7860 CRS -.7189 CST -.9933

SGI$ 5297.8 R23 .0231 R13 -.8932 LSA 1895.2 NSA 210.9 55A 23.9

801 5280.7 SG2 424.2 THA 178.01 ELI 1832.4 EL2 2O].Z ALF 0.29

LAUNCH DATE OCT 15 1970 FLIGHT TIME 180.00 ARRIVAL DATE APR 11 1971

MELIOCENTR1C CONIC

RL 149.E5 LAL -.00

RP 108.90 LAP -1.95

RC 181.718 GL 11.25

PLAN[TOCENTRIC CONIC

C3 20.247 VHL 4.500

LNCH AZNTH LNCH TZME

90.00 7 29 13

90.00 17 31 5

100.00 8 47 30

1OO.00 19 15 29

110.00 9 48 45

110.00 ZO 30 43

DISTANCE 533.812

LOL 19.24 VL 25.817 GAL 2.66 AZL 88.05 HCA 272.18 SNA 119.38 ECC .23442 IN(: 1.9506 Vl 29.094

LOP 291.43 VP 36.409 GAP 13.87 AZP 89.93 TAL 172.14 TAP 84.32 RCA 89.00 APO 149.73 V2 34.799

GP 11.40 ZAL DT.DD ZAP 168.05 ET8 70.99 ZAE 129.39 ETE 170.65 ZAC 113.30 ETC 272.70 CLP-ITG.6G

DLA -6.42 RAL 311.16 RAD 6567.6 VEL 11.901PTH 2.11 VHP 8.841DPA -11.87 RAP 293.52 ECC 1.]]]2

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME PO CST TIN INJ 2 LAT [NJ Z LONG

2017.00 -14.34 29.35 171.53 114.68 8 2 50 1417.1 -10.89 22.37

3041.30 23.02 223.T2 174.51 74.38 19 13 27 4461.6 21.53 215.85

1794.50 -15.37 10.27 171.02 115.95 9 16 54 1164.5 -11.76 ].3A

4789.56 23.02 203.34 174.16 73.09 20 35 18 4189.4 22.47 195.48

1372.71 -18.13 354.Z0 169.51 119.49 ID 14 30 972.7 -14.06 ]47.4]

4853.04 27.97 184.35 175.04 69.49 21 46 37 3933.9 24.92 176.51

ORBIT DETERNINATION ACCURACY

ST 1966.8 _ _0.9 SS 506t4

CRT .7810 CRS -.7194 CST -.9947

LSA 2047.2 NSA 211.4 SSA 21.9

ELI 198].9 EL2 204.9 ALF 7.57

DIFFERENTIAL CGRRECTION$

TDE 1.4083 TRA E.0739 TC3-4.9857 BAU 1.2695

RDE .2817 lIRA -.2141RC3 .1941,8 FAU -01629

FDE .4549 FRA .8929 FC3 -.6965 BSP 17081

BDE 1.4300 BRA 2.0870 Be3 4.6090 FSP -400

MID-COURSE EXECUTION ACCURACY

SGT 5296.4 SGR 457.5 S&3 119.8

RRT -.3721 RRF -.3552 RTF .8988

SGB 5318.1 R23 .0208 R13 -.8989

SG1 5301.1 SG2 424.4 THA 178.13
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 5. 1970_

LAUNCH DATE OCT 13 1970

HEL|O(ENTRIC CO_IC

RL 149.25 LAL -.OO

RF 108.91 LAP -2.10

RC 188.667 GL 11.61

PLAN(TOCENTRIC CONIC

C3 22.098 VHL 4.701

LNCH AZMTH LNCH TII4_

90.00 7 31 41

90.00 18 12 5

100.00 8 50 34

100.00 19 35 53

110.00 9 53 11

110.00 20 49 45

FLIGHT TINE 182.00 ARRIVAL DATE APR 13 1971

DISTANCE 539.147

LOt. 19.24 VL 25.7G§ GAL 3.3S AZL 87.89 HCA 275.34 SMA 119.08 ECC .25989 INC 2.1087 Vl Z9.854

LOP 294.59 VP 36.368 GAP 14.25 AZP 89.80 TAL 170.33 TAP 85.67 RCA 88.15 APO 150.00 V2 34.795

GP 11.20 ZAL 64.78 ZAP 168.49 ETS 74.04 ZAE 129.68 ETE 170.86 ZAC 112.78 ETC 273.32 CLP-17T.36

DLA -5.20 RAL 314.10 RAD 6387.9 VEL 11.978 PTH 2.13 VHP

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2078.44 -15.99 32.92 173.97 113.68 8 6 17

5044.26 23.60 222.55 178.53 73.88 19 36 9

1821.95 -17.08 13.71 173.47 114.93 9 20 56

4773.98 24.71 202.30 178.17 72.62 20 55 27

1828.89 -19.88 357.33 173.97 118.40 10 20 17

4542.80 27.70 183.60 177.01 69.12 22 5 28

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.3718 TRA 2.3499 TC3-4.2986 BAU 1.2704 SGT 5315.8 8GR 452.1 SG3 117.3

ROE .2820 RRA -.2258 RC3 .1730 FAU .01506 RRT -.3488 RRF -.3324 RTF .9010

FDE .4812 FRA .8823 FC3 -.5899 BSP 17168 SG8 5335.1 R23 .0171 R13 -.9011

SO( 1.5933 BRA 2.3607 BCS 4.3001 FSP -393 $81 5318.2 882 423.6 THA 178.29

9.067 DPA -11.81 RAP 298.01ECC 1.3637

PO CST TIN INJ 2 LAT INJ Z LONG

1476.4 -12.66 25.83

4444.3 21.16 214.72

1221.9 -13.55 6.67

4174.0 22.10 194.48

1025.9 -15.93 380.44

3942.8 24.61 175.79

ORBIT DETERMINATION ACCURACY

ST 2104.4 SR 329.9 $$ 326.4

CRT .7774 CR$ -.7221CST -.9958

LSA 2183.8 RSA 211.6 SSA 20.2

EL1 2120.1 EL2 206.0 ALF 7.01

LAUNCH DATE OCT 13 1970 FLIGHT TIME 184.00 ARRIVAL DATE APR 15 1971

H_LIO(ENTRIC CONIC DISTANCE 544.428

RL 149.25 LAL -.00 LOt. 19.24 VL 25.714 GAL 4.08 AZL 87.73 I'_A 278.50 SRA 118.80 ECC .26549 INC 2.2684 Vl 29.854

RP 108.8R LAP -2.24 LOP 297.73 VP 38.328 GAP 14.86 AZP 89.86 TAL 168.52 TAP 87.02 RCA 87.26 APO 150.33 V2 34.791

RC 190.549 64. 11.90 GP 10.85 ZAL 81.82 ZAP 168.88 [TS 77.37 ZAE 129.75 ETE 171.06 ZAC 112.27 ETC 273.94 CLP-178.06

PLAHETOCENTIIIC CONIC

C3 24.258 VHL 4.9"_5 DLA -4.08 RAL 318.90 RAO 6568.0 VEL 12.068 PTH 2.16 VflP 9.311 DPA -11.70 RAP 300.49 ECC 1.3992

LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 7 34 17 2134.88 -17.58 38.50 180.44 112.58 8 9 51 1534.9 -14.35 29.29

90.00 18 31 51 5031.32 23.35 221.68 t82.57 73.51 19 55 43 4431.3 20.87 213.89

100.00 8 58 48 1879.80 -18.85 17.18 179.85 113.80 9 25 1 1278.6 -15.27 9.99

100.00 19 55 8 4782.81 24.48 201.55 182.19 72.29 21 14 29 4162.8 21.83 193.76

110.00 9 57 35 1878.83 -21.55 .51 178.47 117.20 10 25 34 1078.6 -17.74 353.46

110.00 21 7 43 4535.55 27.52 183.11 181.00 68.88 22 25 18 3935.5 24.40 175.33

DIFFERENTIAL CCItI_CT|ON8 MID-COUI_S4[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

1.7408 TRA 2.8570 TC3-$.9118 BAU 1.2898 SGT 3329.8 $GR 445.8 $83 114.9 ST 2227.8 8R 328.9 S$ 542.7

RDE .2738 RRA -.2357 RC3 .1302 FAU .01388 RRT -.3245 RRF -.3090 RTF .9056 CRT .7751 CRS -.7254 CST -.9966

FOE .5074 FRA .8828 FC3 -.4954 B8P 17250 SG8 5348.3 R23 .0140 R13 -.9056 LSA 2306.7 NSA 211.3 SSA 18.8

DOE 1.7817 BRA 2.6476 BC3 3.9147 FSP -386 SG1 5331.6 SG2 421.5 THA 176.44 EL1 2242.5 EL2 206.4 ALF 6.58

FLIGHT TIRE 186.00 ARRIVAL DATE APR 17 1971

DISTANCE 549.646

LOL. 19.24 VL 25.663 GAL 4.85 AZL 87.57 HCA 281.66 SMA 118.52 ECC .27187 INC 2.4306 Vl 29.654

LOP 300.91 VP 36,290 GAP 15.09 AZP 89.51 TAL 166.73 TAP 88.39 RCA 86.30 APO 150.74 V2 34.789

GP 10.71 ZAL 59.01 ZAP 169.22 ET$ 80,96 ZAE 129,82 ETE 171.25 ZAC 111.75 ETC 274.54 CLP-ITS.76

DLA -3.00 RAL 319.57 RAD 6568.1 VEL 12.172 PTH 2.18 VHP 9.577 OPA -11,52 RAP 302.97 ECC 1.4406

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

40.07 184.93 111.38 8 13 30 1592.3 -15.95 32.75

221.10 186.60 73.27 20 14 8 4422.6 20.67 213.33

20.63 184.45 112.57 9 29 9 1334.4 -16.91 13.33

201.08 186.21 72.08 21 32 26 4155.7 21.66 193.30

3.7S 183.00 115.89 10 SO 47 1130.8 -19.47 356.51

182.87 184.98 68.76 22 40 10 3932.0 24.30 175.11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5339.1 SGR 438.6 SG3 112.6 5T 2337.8 SR 327.8 SS 557.7

RRT -.2988 RRF -.2848 RTF .9103 CRT .7740 CRS -.7293 CST -.9972

SGAB 5357.1R2S .0114 R13 -.9103 LSA 2416.5 MSA 210.5 SSA 17.6

SGI 5340.7 SG2 418.4 THA 178.59 EL1 2351.7 EL2 206.3 ALF 6.24

FLIGHT TIME 188.00 ARRIVAL DATE APR 19 1971

DISTANCE 554.791

25.814 GAL 5.66 AZL 87.40 HCA 284.82 8RA 118.25 ECC .27889 INC 2.5968 Vl 29.85A

$8.258 GAP 15.57 AZP 89.34 TAL 164.96 TAP 89.78 RCA 85.27 APO 151.23 V2 34.787

56.$5 ZAP 169.49 ETS 84.80 ZAE 129.88 ETE 171.42 ZAC 111.24 ETC 275.13 CLP-179.47

LAUNCH DATE OCT 13 1970

NELIC(ENTRIC CONIC

RL 149.25 LAL -.DO

RP 108.98 LAP -2.38

RC 192.414 GL 12.10

PLAN[TO(ENTRIC CONIC

C3 21.773 VHL 5.174

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 7 SS 58 2192.27 -19.02

90.00 18 50 25 5022.59 23.18

100.00 8 56 55 1934.40 -20.14

100.00 20 15 10 4755.70 24.34

110.00 10 1 58 1730.82 -28.14

110.00 21 24 38 4532.04 27.44

DIFFERENTIAL CORRECTIONS

TOE 1.9152 TRA 2.9393 TC3-3.5854 BAU 1.2883

ROE .2887 RRA -.2449 RCS .1288 FAU .01273

FDE .5886 FRA .9742 FC3 -.4116 BSP 17330

BDE 1.988§ BRA 2.9495 BC3 3.5378 FSP -380

LAUNCH DATE OCT 13 1970

HELIOCENTRIC CONIC

RL 149.25 LAL -.00 LOL 19.24 VL

RP 108.94 LAP -2.51 LOP 304.08 VP

RC 194.281 GL 12.24 GP 10.50 ZAL

PLANET(XENTRIC CONIC

C3 29.893 VHL 5.449 DLA -2.02 RAL 322.09 RAD 8568.2 VEL 12.291PTH 2.21VHP 9.866 DPA -11.28 RAP 305.42 ECC 1.4887

LI_H AZMTH LI_H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 7 39 44 2248.64 -20.38 43.65 189.43 110.10 8 17 12 1648.6 -17.46 36.19

90.00 19 7 49 5017.88 23.09 220.78 190.63 73.13 20 31 27 4417.9 20.56 213.02

100.00 9 0 8 1989.28 -21.54 24.11 188.97 111.25 9 33 17 1389.3 -18.46 16.67

100.00 20 30 6 4752.47 24.27 200.86 190.23 71.99 21 49 18 4152.5 21.58 193.10

110.00 10 6 13 1782.40 -24.64 6.99 187.54 114.48 10 35 56 1182.4 -21.12 359.60

110.00 21 40 SO 4582.11 27.44 182.88 188.97 68.76 22 56 2 3932.1 24.30 175.11

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0953 TRA 3.2589 TC3-3.1788 8AU 1.2624 SGT 5347.4 SGR 430.3 883 110.2 ST 2433.6 SR 326.6 SS 571.6

ROE .3012 RRA -.2529 RC3 .1089 FAU .01162 RRT -.2718 RRF -.2589 RTF .9150 CRT .7742 CRS -.7340 CST -.9977

FDE .5599 FRA 1.0170 FC3 -.3388 BDP 17556 SG8 5384.7 R23 .0091 R13 -.9150 LSA 2512.3 NSA 209.3 $SA 16.6

BDE 2.1170 BRA 3.2867 BC3 5.1802 FSP -373 SGI 5348.7 SG2 414.1 THA 178.74 EL1 2446.8 EL2 205,6 ALF 5.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5. 1970

LAUNCH DATE OCT 13 1970 FLIGHT TINE 190.00 ARRIVAL DATE APR 21 lgTI

H(L|O(ENTR|( CONIC DISTANCE 559.051

Ib 149.15 LAb -.00 LOL 1•.24 VL 25.595 GAL 9.S1 AZL 67.23 HCA 2•7.97 SNA

10•.•4 LAP -2.85 LOP 307.24 VP 58.21• GAP 16.0• AZP •9.15 TAL 1•3.20 TAP

ItC tgl.OlO GL 18.51 GP 10.50 ZAL 53.84 ZAP 1•9.70 ETS ••.•• ZAE 129.92 ETE

PLAN(TOC(NTRIC CONIC

C3 53.0e3 Vt4L 5.752 DLA -1.11 RAL 324.4• RAD •§CdL5 VEL 12.42• PTH 2.25 VHP

LNCH AZMTH LNCH 711( L-I TIN( ZNJ LAT INJ LONG |NJ RT ASC INJ AZMTH

DO.O0 • 42 58 2505.91 -21.•5 47.22 195.94 10•.73

• 0.00 19 24 4 5018.96 25.D7 220.72 194.64 75.11,

100.00 • 5 _ L_545.19 -22.85 27.60 193.49 109.84

100.00 _ 45 51 4752.91 24.20 200.09 194.25 72.00

110.00 10 10 25 1853.28 -28.03 10.Z• 192.11 112.9•

IIQ.OO El 55 P'P 4555.58 27.5Z 185.11 192.94 68.8•

DIFFERENTIAL C(_ERECTIONI NID-COURK EXECUTION ACCURACY

TD2 £.!830 TRA 5.1907 TC3-2.8500 BAU 1.2528 SGT 5345.0 $GDR 421.5 $G$ 107.9

ROE .5172 ItRA -.1591 RC3 .0909 FAU .01056 RRT -.24£4 RRF °.2316 RTF .9205

FIDE .sees FRA 1.0114 FC3 -.2782 •SiP 17503 SG• 5361.5 R25 .0074 R13 -.9205

DO( 2.504• gWA 5.8000 IME3 Z.8515 FSP -567 SG1 5345.9 SGZ 408.7 THA 178.90

117.99 ECC .2•6•4 1NC 2.7678 Vl 29.854

91.1• RCA •4.17 APO 151.•1 V2 34.788

171.59 ZAC 110.72 ETC 275.70 CLP 179.81

10.1•1DPA -10.99 RAP 307.•6 ECC 1.$445

INJ T|N( PO CST TIN INJ 2 LAT INJ 2 LONG

9 ZO 56 1703.9 -1•.•7 39.•3

20 47 41 4417.0 20.54 212.96

9 57 25 1445.2 -1•.91 ZD.01

2Z 5 9 4152.9 21.59 193.12

10 40 59 1253.3 -22.•9 2.72

25 10 57 5955.6 24.40 175.33

ORD1T DETERMINAT|ON ACCURACY

ST 2516.8 SR 525.4 S• 5•4.5

CRT .7757 CR• -.7594 C•T -.9981

LSA 2595.7 NSA 207.5 S•A 15.7

ELI 2529.3 EL2 204.3 ALF 5.7•

LAUNCH DATE (XT 15 1•70 FL|G44T TINE 1•Z.00 ARRIVAL DATE APR 23 1971

N(LI(:CENTR|C CONIC DISTANCE 564.811

RL 14•.E| LAL -.00 LOL 19.24 VL 25.518 GAL 7.42 AZL 87.05 HCA 291.15 DMA 117.74 ECC .29520

RP 1041.14 LAP -£.75 LOP 510.40 VP 34.184 GAP 18.64 AZP 88.94 TAL 161.4• TAP 92.61 RCA •2.98

RC 197.•00 GL 12.34 GP 10.12 ZAL 51.47 ZAP 169.84 (TS 95.17 ZA( 129.95 ETE 171.75 ZAC 110.21

PLAN(TOC£MTRIC CONIC

C$ 57.019 VHL 8.064 DLA -.28 RAL 528.74 RAD 8588.4 VEL 12.585 PTH 2.28 VMP 10.525 DPA -10.•5

LNCH AZNTM LNCM TIN( L-I TIME IMJ LAT XNJ _ INJ RT A•C INJ AZMTM INJ TIN( PO CST TXM

90.00 7 45 23 255•.03 -22.77 50.78 198.44 107.50 8 24 41 1758.0

IO.O0 1• 39 15 5019.1H) 25.12 220.90 19e.02 73.18 21 2 55 4419.6

100.00 • • 341 L_)lNi.07 -24.00 31.08 190.00 108.37 9 41 52 1496.1

100.00 21 0 42 4758.80 24.5• 201.15 198.Z0 72.12 22 19 58 4156.•

110.00 10 14 52 11MI5.59 -27.$2 15.61 IIHL87 111.39 10 45 56 1283.4

110.00 12 • 14 4542.24 27.88 183.55 19•.90 69.10 25 24 57 5942.2

I NC 2.9450 VI 29.•54

AI_) 152.49 V| 34.785

ETC 27•.2• CLP 17•.0•

DZFFEREMT|AL COmECTIOMJ

TO( 2.4707 TNA 5.142• TC3-2.5041,2 BAU 1.240•

RDE .584• RRA -.2•$8 RC5 .OT4D FAU .00955

FD( .8128 FRA 1.1010 FC5 -.22£• •SP 1701•

DO( 2.49•2 BRA 5.9517 BC5 2.5075 FSP -3¢1,2

MID-COURSE EXECUTION ACCURACY

SGT 5341.0 Sr_ 411.5 SG5 105.7

RRT -.21|1RRF -.Z024 RTF .•259

535D.9 R23 .ODD• RI5 -.9259

SGI 5341.8 $G2 402.1 TMA 179.06

RAP 310.2• ECC 1.60•2

INJ 2 LAT INJ 2 LONG

-20.19 43.06

20.•0 213.13

-21.27 25.35

21.•• 193.37

-24.17 5.•G

24.59 175.76

ORBIT DETERMINATION ACCUIRACY

ST 2586.5 SR 525.9 S• 597.0

CRT .77•2 CRS -.7456 C•T -.9984

LDA 2868.0 MSA 205.2 ••A 14.•

EL1 259•.6 ELZ 202.5 ALF 5.•0

LAUNCH DATE OCT 13 1970 FLIGHT TIN( 194.00 ARRIVAL DATE APR 25 1971

HELIO(ENTRIC CONIC

RL 149.25 LAL -.00

RP IOl.•4 LAP -2.•5

RC 1W9.•90 GL 12.52

PLAH[TOCENTRIC CONIC

C3 41.5•• VML 8.449

LN(N AZNTN LNCN TIN(

90.00 7 4• 14

90.00 1• 53 1•

100.00 • 9 4•

100.00 21 14 25

110.00 10 1• 55

110.00 22 22 •

DISTANCE 5•9.654

LOt. 19.24 VL 25.471 GAL •.39 AZL ••.•7 HCA 294.29 SNA

LOP 315.5• VP 58.151 GAP 17.26 AZP ••.71 TAL |59.78 TAP

GP •.98 ZAL 49.25 ZAP 199.91 ETS 97.•5 ZAE 12•.9• ETE

117.49 ECC .3046• INC 5.1289 VI 29.854

94.07 RCA 81.70 APO 153.28 V2 34.783

171.90 ZAC 109.•9 ETC 276.80 CLP 176.33

DLA .47 RAL 32•.•9 HAD •§68.9 VEL 12.7•• PTH 2.32 VHP 10.902 DPA -10.2•

L-I TIN( |NJ LAT |NJ LONG |NJ RT ASC |NJ AZMTM |NJ TIN( PO CST TIN

2410.95 -25.80 54.52 202.91 105.•2 8 2• 25 1810.9

5025.5• 25.24 221.50 202.5• 75.35 21 17 3 4425.6

2147.84 -25.07 54.5• 202.50 106.84 g 45 3• 1547.8

4795.•1 24.51 201.95 202.15 72.32 22 53 49 41•5.9

1•32._11. -28.50 16.94 201.25 109.73 10 50 46 1552.6

4551.87 27.92 184.21 200.•5 89.42 25 5• 1 3951.9

DIFFERENTIAL C(]RRECTION•

TO( Z.•7•0 TRA 4.5142 TC5-2.2037 8AU 1.2259

ROE .355• RRA -.2•11RC5 .0602 FAU .00a55

FOE .•40£ FRA 1.15•7 FC5 -.1779 OSP 17752

BID( 2.7012 B4tA 4.5_4 8C5 2.2045 FSP -55•

MID-COURSE EXECUTION ACCURACY

SGT 5332.0 SGR 4OO.• SG3 103.4

RRT -.1772 RRF -.1708 RTF .9515

SG,O 5347.0 R23 .0049 R13 -.9515

SG1 5352.5 882 394.5 THA 179.25

RAP 312.68 ECC 1.•846

INJ 2 LAT INJ Z LONG

-21.40 48.4•

20.74 213.52

-22.53 2•.•9

21.86 193.•3

-25.54 9.02

24.86 176.3•

ORBIT DETERNINATION ACCURACY

ST 2643.7 SIR 322.3 SS •09.4

CRT .7•19 CR$ -.7526 CST -.•987

LSA 2724.• M•A 202.4 8SA 14.1

ELl 2•55.• EL2 2DD.D ALF 5.46

LAUNCH DATE OCT 13 1970 FLIGHT T|N( 196.00 ARRIVAL DATE APR 27 1971

H(LICCENTRIC CONIC

RL 149.25 LAL -.00

RP 108.D4 LAP -2.•5

RC 2'01.4•1 GL 12.28

PLAN(TOC[NTRIC CONIC

C3 4•.•20 VHL •.•50

LNCN AZMTM LN(H TXN(

90.00 7 51 •

9O.OO 2O • 2O

100.00 • 12 5•

100.00 21 27 •

110.00 10 22 28

110.00 22 34 •

DISTANCE 574.557

LOL 19.24 VL 25.426 GAL 9.42 AZL 88.68 H£A 297.44 5NA

LOP 31•.73 VP 34.120 GAP 17.95 AZP 88.47 TAL 156.15 TAP

GP 9.00 ZAL 47.17 ZAP 16•.90 ET5 102.25 ZAE 129.95 ETE

117.25 ECC .31514 I NC 5.3242 Vl 29.854

• 5.57 RCA 80.50 APO 154.20 V2 34.786

172.O5 ZAC 10•.18 ETC 277.32 CLP 177.56

DLA 1.18 RAL 550.85 RAID 85(_1.0 VI[L 12.975 PTH 2.37 V14P 11.518 DPA -9.82 RAP 315.02 ECC 1.7723

L-1 TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2482.53 -24.71 57.62 207.55 |04.29 • 52 • 1862.5 -22.51 49.84

5034.(HI 25.42 221.91 Z08.49 73._3 21 50 14 4454.7 20.95 214.10

2198.41 -28.02 $8.02 204.97 105.25 9 49 30 15•8.4 -25.68 30.00

4774.01 24.71 202.51 206.08 72.82 22 48 42 4174.0 22.10 194.48

1900.95 -_9.58 Z0.31 205.77 108.00 10 55 29 1380.9 -26.82 12.20

4564.28 26.21 185.0t 204.73 69.84 23 50 13 5964.3 25.20 177.17

ORBIT DETERMINATION ACCURACY

ST 2890.8 5R 320.3 8S 622.3

CRT .7865 CR$ -.7605 C$T -.9989

LDA 2773.2 MSA 199.1 88A 13.4

ELI 2702.8 EL2 197.0 ALF 3,38

DIFFERENTIAL CGtlt[CTIOIq8

TDE 2.8•4N; TRA 4.701• TC3-1.•219 BAU 1.20tl

RD( .$74• IRA -.29410 Re5 .0d75 FAU .00757

FDE .ill• FRA 1.20eD FC5 -.15•4 BDP 17885

DO( 2.•129 BRA 4.7144 BC$ 1.9224 FSP -554

M|D-COtMW[ EXECUTION ACCURACY

SG.T 5318.8 SGR 38•.7 SG5 101.2

RRT -.1404 RRF -.1585 RTF .g572

5552.9 R25 .0041 R15 -.•372

$81 5318.9 582 585.9 THA 179.41
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH DATE OCT 13 1970 FLIGHT TIME 198.00 ARRIVAL DATE APR 29 1971

HELIOCENTRIC CO_IC

RL 149.25 LAL" -.0O

RP 106.93 LAP -3.04

RC lOS,tit GL 11.17

PLAN[TOCENTRIC CONIC

C$ 53.157 VHL 7.891

LNCH AZMTH LNCM TIN[ L-| TIME INJ LAT

90.00 7 53 56 2512.73 -25.51

90.00 20 18 E1 5048.61 23.64

100.00 I 18 6 2247.66 -26.86

100.00 21 36 52 4786.88 24.97

110.00 10 26 17 2028.14 -30.51

110.00 _t 45 12 4579.19 28.56

01FIrI[RENTIAL CORRECTIONS

TO( 3.1116 TRA 5.tL_M TC3-1.6600 BAU 1.1800

ROE .$989 RRA -.2651RC3 .0365 FAU .00658

FDE .69_4 FRA 1.2649 FCS -.1072 BSP 17990

80( S.IS68 8RA 5.1561BC3 1.6604 FSP -349

DISTANCE 576.895

LOL 19.24 VL 25.581 GAL ID.SS AZL 66.47 HCA 500.60 SMA 117.0Z ECC .32678

LOP $19.89 VP 36.090 GAP 18.67 AZP 66.20 TAL 156.32 TAP g7.12 RCA 78.78

GP 9.66 ZAL 45.23 ZAP 169.82 (TS 106.90 ZkE 129.91 ETE 172.20 ZAC 108.66

INC 3.5501 Vl 29.654

APO 155.25 v2 34.766

ETC 277.83 CLP 176.77

DLA 1.78 RAL 332.72 RAD 6565.9 VEL 13.211 PTH 2.41 VHP 11.777 DPA -9.35 RAP 317.34 ECC 1.8748

INJ LONG INJ RT ASC INJ AZNTH INJ TIME

61.28 211.74 102.73 8 35 51

222.71 210.35 73.94 21 42 27

41.44 211.38 103.64 9 53 36

203.15 209.92 73.01 22 58 $8

25.66 210.28 106.22 11 0 5

186.08 208.59 70.36 24 1 32

MID-COURSE EXECUTION ACCUI_ACY

SGT 5301.1 SGR 378.0 SG3 99.1

RRT -.0999 RRF -.0962 RTF .9429

SGB 5314.6 R25 .0035 RI3 -.9429

SG1 5301.3 SG2 376.1 THA 179.39

PO CST TIN INJ 2 LAT INJ Z LONG

1912.7 -23.50 53.19

4446.6 21,21 214.88

1647.7 -24.72 33.29

4186,9 22.41 193.32

1425.1 -27.96 15.38

3979.2 25.61 178.1A

ORBIT DETERMINATION ACCURACY

ST 2729.1 SR $18.1 85 636.3

CRT .7921 CRS -.7688 C$T -.9991

LSA 2813.5 MSA 193.2 SSA 12.7

EL1 2740.8 EL2 193.3 ALF 5.30

LAUNCH DATE OCT 13 1970 FLIGHT TIME 200.00 ARRIVAL DATE MAY 1 1971

H(LICCENTRIC CONIC

RL 149.25 LAL -.00

RP 108.82 LAP -5.12

RC 204.145 _ lZ.04

PLANETO(ENTRIC CONIC

C3 e0.404 VIAL 7.778

LNCH AZMTH LN_H TIM(

90.00 7 56 50

90.00 ZO £9 21

100.00 9 19 15

100.00 21 49 $7

110.00 10 29 59

110.00 2R S| IS

DIFFERENTIAL CCIIIU[CTION8

TO( S.$485 TRA 5.58Oe TCS-1.4174 BAU 1.1459

RDI[ .4£11 RRA -.£569 RC5 .0272 FAU .00556

FDE .7525 FRA 1.$200 FC5 -.0796 BSP 18052

SO( 3.3749 BRA 5.5865 6C3 1.4176 FSP -543

DISTANCE 583.228

LOL 19.24 VL 25.358 GAL 11.75 AZL 86.25 HCA 303.76 SMA 116.79 ECC .3S974

LOP 525.06 VP 36.062 GAP 19.50 AZP $7.91 TAL 154.97 TAP 98.73 RCA 77.11

GP 9.55 ZAL 43.43 ZAP 169.65 ETS 111.61 ZAE 129.84 ETE 172.33 ZAC 108.14

INC 3.7498 Vl 29.85A

APO 136.47 V2 3A.790

ETC 278.3I CLP 175.94

OLA 2.33 RAL SS4.49 RAD 6569.1 VEL 15.484 PTH 2.46 VHP 12.283 OPA -8.85 RAP 319.63 ECC 1.9951

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2581.38 -26.19 64.68 216.05 101.16 8 $9 31 1961.4 -24.39 36.47

5081.19 23.91 225.69 214.16 74.37 21 53 A3 4481.2 21.34 215.8Z

2295.52 -27.55 44.81 215.74 102.00 9 37 31 1693.5 -25.63 36.34

4802.29 25.27 204.L_ 213.73 73.48 23 9 39 4202.3 22.77 196.32

2074.13 -31.34 26.99 214.72 104.42 11 4 33 1474.1 -29.04 18.54

4598.44 28.95 157.27 212.40 70.97 24 11 39 3996.4 26.08 179.27

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5280.4 SGR 3_.0 SG3 97.1 ST 2759.8 SR 313.5 SS 631.9

RRT -.0555 RRF -.0560 RTF .9486 CRT .7987 CR$ -.778I CST -.9993

SGAB 5293.1 R23 .OOSZ R13 -.9486 LSA 2846.8 MSA 190.? SSA 12.1

SG1 5280.3 SG2 365.4 THA 179.78 EL1 2771.3 EL2 189.0 ALF 3,2A

LAUNCH DATE OCT 13 1970

HELIOCENTRIC CONIC

RL 146.25 LAL -.DO

RP 108.91 LAP -3.19

RC 208.855 GL 11.90

PLAN(TOCENTRIC CONIC

C$ 69.072 VHL 8.311

LNCH AZMTH LNCM Tll_

90.00 7 59 40

90.00 20 39 23

tO0.OO 9 22 19

100.00 21 59 25

110.00 10 35 34

110.00 23 4 $9

FLIGHT TIRE 202.00 ARRIVAL DATE NAY 5 1971

DISTANCE 507.318

LOL 19.24 VL 25.296 GAL 13.03 AZL 66.01HCA 306.91SNA 116.57 ECC .35420 INC 3,9864 VI 29.854

LOP 326.23 VP 36.035 GAP 20.41 AZP 87,60 TAL 133.49 TAP 100.41 RCA 75.28 APO 1§7.88 VZ 34.795

GP 9.41 ZAL 41.77 ZAP 169.39 ETS 116.29 ZAE 129.73 ETE 172.49 ZAC 107.63 ETC 278.77 CLP 175.08

DLA 2.81RAL 356.07 RAD 6569.3 VEL 13.799 PTH 2.52 VHP 12.851DPA -8.32 RAP 321.86 ECC 2.1367

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2609.34 -26.77 66.00 220.28 99.59 8 43 9 2008.3 -23.17 39.69

5078.19 24.22 224.84 217.89 74.66 22 4 1 4478.2 21.91 216.93

2541.74 -28.19 48.11 220.00 100.37 10 1 21 1741.7 -26.47 39.73

4620.02 25.61 205.45 217.46 74.05 25 19 45 4220.0 23.18 197.48

2116.74 -$2.04 30,27 219.09 102.59 11 8 53 1318.7 -29.98 21.67

4615.79 29.$7 188.62 216.16 71.66 24 21 33 4015.8 26.58 180.34

DIFFERENTIAL CORRECTIONS NID-COUliSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE S.8030 TRA 8.0682 TCS-1.1953 BAU 1.1021 6GT 5257.0 SGIR 353.8 SG3 95.2 ST 2784.1 SR 312.8 85 669.7

ROE .4473 RRA -.2489 RC3 .0195 FAU .00448 RRT -.0064 RRF -.0091 RTF .9543 CRT .8063 CRS -.7882 CST -.9994

FOE .7894 FRA 1.3929 FC3 -.0561 BSP 18048 SGe 5268.9 R23 .0030 R13 -.9543 LSA 2874.3 MSA 183.6 SSA 11.3

BD[ 3.6507 BRA 6.0712 BC3 1.1933 FSP -336 SG1 5257.0 SG2 353.S THA 179.98 ELI 2793.3 EL2 184.1 ALF 5.20

LAUNCH DATE OCT 13 1970 FLIGHT TIM( 204.00 ARRIVAL DATE MAY 3 1971

HELIOCENTRIC CONIC DISTANCE 591.109

RL 149.25 LAb -.00 LCX. 19.24 VL 25.255 GAL 14.45 AZL 85.76 HCA 310.07 SNA 116.36 ECC .37038 INC 4.2434 Vl 29.854

RP 108.90 LAP -3.23 LOP 329.39 VP 36.011 GAP 21.44 AZP 87.27 TAL 152.10 TAP 102.17 RCA 75.26 APO 159.46 V2 34.797

RC 209.346 GL 11.75 GP 9.30 ZAL 40.25 ZAP 169.04 ETS 120.92 ZAE 129.58 ETE 172.64 ZAC 107.12 ETC 279.21 CLP 174.18

PLAN[TOCENTRIC CONIC

C3 79.287 VIAL 8.903 DLA 3.22 RAL 337.55 RAD 6569.5 VEL 14.164 PTH 2.58 VHP 13.484 DPA -7.76 RAP 324.03 ECC 2.3043

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 8 2 50 2835.38 -27.24 71.21 224.39 95.05 8 46 43 2053.4 -25.83 62.82

90.00 ZO 49 24 5097.41 24.56 226.15 221.54 75.44 22 13 21 4497.4 22.32 218.19

100.00 9 25 21 2384.16 -28.70 51.31 224.15 98.75 10 5 7 1786.2 -27.19 42.84

100.00 22 8 14 4839.87 25.96 206.79 221.12 74.66 23 28 54 4239.9 23.62 198.79

110.00 10 37 3 2161.75 -32.64 33.49 223.36 100.78 11 13 4 1561.8 -30.81 24.73

110.00 23 15 1 4637.04 29.81 190.12 219.84 72.45 24 30 18 4037.0 27.12 181.96

DIFFERENTIAL COR|I£CTIONS MID-COURSE [XI[CUTIOi ACCURACY ORBIT DETERMINATION ACCURACY

TO( 3.8777 TRA 8.5916 TC3 -.9871 BAU 1.0461 SGT 5231.6 _ 341.7 SG3 93.4 ST 2802.6 SR 309.4 SS 690.1

NO( .4757 lIRA -.2325 RC5 .0132 FAU .00351 RRT .0480 RRF .0433 RTF .9598 CRT .8148 CRS -.7990 CST -.9993

FDE .8091 FRA 1.4088 FC3 -.0561 BSP 17932 SGO 5242.7 R23 -.0029 R13 .9398 LSA 2897.3 NSA 180.0 SSA 10.9

BOE 3.9068 BRA 6.5959 BC3 .9872 FSP -328 SGI 5231.6 SG2 341.5 THA .18 ELI 2814.0 EL2 178.7 ALF 5,16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 5 1970,

LAUNCH DATE OCT 13 1970 FLIGHT TIME 20G.OO ARRIVAL DATE HAT 7 1971

HELIOCENTRIC CONIC DISTANCE 594.530

RL 149.2§ LAL -.DO LOt. 19.24 VL 25.216 GAL 16.00 AZL 85.47 H(A 313.23 SMA

RP 108.88 LAP -3.30 LOP 3)2.56 VP 35.988 GAP 22.80 AZP 88.90 TAL 150.81 TAP

NC 210.017 GL 11.54 GP 9.20 ZAL 38.86 ZAP 168.59 ETS 125.44 ZAE 129.38 ETE

PLAN[TOCENTRIC CONIC

CS 81.418 VHL 8,581DLA 3.57 RAL 338.91RAD $388.8 VEL 14.588 PTH Z.64 VHP 14.195 DPA -7.19 RAP 328.17 ECC 2.5045

Lh_H AZNTH LN(H TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 8 S 18 2888.27 -27.81 74._ 228.38 96.54 8 50 15 2098.3 -28.42 85.83

IO.O0 _0 38 23 3118.87 24.91 227.81 225.08 76.08 22 21 42 4518.7 22.75 219.80

100.00 I 28 19 2428.32 -29.10 54.40 228.15 97.18 10 8 47 1828.5 -27.90 45.84

100.00 22 18 4 4081.68 26.38 208.30 224.68 75.37 23 37 6 4281.7 24.09 200.23

110.OO 10 40 23 ZLPO2.94 -33.12 38.81 227.49 98.99 11 17 8 1602.9 -31.52 27.74

110.00 23 _0 _ 46_D.00 30.27 111.75 223.44 73.31 24 38 9 4060.0 27.69 183.50

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TO( 4.1787 TRA 7.1_ TC3 -.7R78 BAU .9751 $GT 5ZOS.O _ 3_.9 SG3 91.7 ST 2818.3 SIR 308.1 98 713.g

ROE .SOe7 RRA -.21_ RC3 .0088 FAU .001_ RRT .1081RRF .1018 RTF .9652 CRT .8243 CRS -.8108 CST -.8996

FDE .8324 FRA |.5410 FC3 -.0181 BSP 17743 _ea 5215.4 RZ3 -.0050 R15 .9652 LSA 2918.3 NSA 173.8 SSA 1D.3

B_E 4.2073 BRA 7.1_ BC5 .7279 FSP -318 SG1 5205.1 5G2 327.9 THA .39 ELI 2827.8 EL2 172.8 ALF 5.14

116.16 ECC .38856 INC 4.5256 Vl 29.894

IO4.04 RCA 71.03 APO 181.30 v2 34.602

172.80 ZkC 108.61ETC 279.62 CLP 173.22

LAUNCH DATE OCT 13 1970 FLIGHT TIME 208.00 ARRIVAL DATE NAY 9 1971

HELIOCENTRIC CONIC

RL 14|.83 LAL -.00

RP 108.87 LAP -3.34

RC 211.N7 GL 11.35

PLANE TO(.'ENTR I C CONIC

C3 103.B1)S V'HL 10._3

LNCH AZNTH LNCH TIME

IO.O0 8 8 5

9G.O0 21 3 2G

I00.00 8 31 14

1OO.OO 22 2 !' 32

110.00 10 43 37

110.OO 23 2l $41

DISTANCE 597.489

LOL 19.24 VL 25.179 GAL 17.71 AZL 85.18 HCA 316.39 SMA

LOP 353.75 VP 33._ GAP 1'3.90 AZP 86.49 TAL 149.66 TAP

64 I 9.10 ZAL 37.82 ZAP 168.03 ET$ IL_l.85 ZNE 129.11 [TE

115.97 ECC .40904 I NC 4.8387 Vl 29.85A

106.04 RCA 68.53 APO 163.41 vz 54.807

172.96 ZAC 106.11ETC 280.00 CLP 172.20

DLA 3.85 RAL 340.11' RAD 8570.0 V_L 15.078 PTH Z.71VHP 14.998 DPA -6.62 RAP 328.22 ECC 2.7444

L-I TIRE INJ LAT INJ _ |NJ RT A&C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1'759.71 -1'7.89 77.2 232.15 95.10 8 53 42 2138.7 -28.89 88.69

3141._ 25.1'8 1'1'9.Z0 1'1'8.31' 78.90 21' _ 1 4341.8 23.21 221.14

24811.53 -29.40 57.53 1'31.99 95.66 10 11' 22 1868.5 -28.31 A8.70

4885.1'5 28.75 Z09._1, 1'28.13 76.15 25 44 17 41'85.2 ZA.58 201.81

1'P..d1'.O0 -53.30 59.59 231.44 97.1'6 11 20 59 1642.0 -32.13 30.63

4184.51' _D.74 193.50 1'25.95 74.1"5 24 45 3 4084.5 28.27 185.17

ORBIT DETERNINATION ACCURACY

ST 1'81'4.9 5R 302.6 SS 741.3

CRT .8347 CRS -.8230 C$T -.9997

LSA 2931.4 NSA 167.1 $SA 9.8

EL1 2836.2 ELZ 166.O ALF 5.13

DIFFERENTIAL COlUt[CTIOI_

A.SO$1 TRA 7.7871 TC5 -.91'51' BAU -8859

• $400 RRA -.197t RC5 .OOSO FAU .00051

FD( .0018 FRA 1.6407 FC3 -.0041 BSP 17408

BOE 4.S353 MA 7.7893 BC3 .8231' FSP -309

MID-COUR5|[EXECUTION ACCURACT

SGT 5177.Z 8GR 318.8 SG3 90.2

RRT .1744RRF .1888 RTF .9704

5187.0 R1'5 -.0031 RI3 .9704

$G1 5177.5 SG2 313.9 THA -62

LAUNCH DATE OCT 13 1970 FLIGHT TIME 210.00 ARRIVAL DATE NAY 11 1971

HELIOCENTRIC CONIC

RL 149.25 LAL -.00

RP 108.88 LAP -3.37

RC 218.288 GL 11.11

PLANETOC(NTRIC CONIC

C3 123.827 VHL 11.118

LNCH AZNTH LN(N TIME

IO.OO 8 IO 51

80.00 21 9 8

100.00 9 34 5

1OO.OO 22 28 35

110.OO IO 48 41

liD.OR 23 32 28

DISTANCE 599.866

LOt. 19.24 VL 25.144 GAL 19.61 AZL 84.81 HCA

LOP 538.90 VP 35,947 GAP 25.39 AZP 86.05 TAL

GP 9.01 ZAL 36.53 ZAP 167.38 ET8 134.07 ZAE

319.54 SNA 115.79 ECC .43219 INC 5.1904 Vl 29.854

148.66 TAP 108.20 RCA 65.75 APO 195.83 v2 34.813

126.78 ETE 173.14 ZAC 105.63 ETC 280.35 CLP 171.O9

DLA 4.05 RAL 341.20 RAD 8570.3 VEL 15.651PTH 2.78 VNP 15.910 DPA -6.04 RAP 330.19 ECC 3.0346

L-I TIME INJ LAT INJ LONG XNJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2774.32 -28.09 79.95 235.73 93.74 8 57 5 2174.3 -27.27 71.38

5168.74 25.66 230.93 231.01 77.59 22 35 15 4566.7 23.69 222.81

2505.83 -29.62 80.09 235.81 94.23 10 15 51 1905.6 -28.72 51.40

4910.46 27.15 211.71 231.43 77.00 23 50 25 4310.5 25.09 203.31

21'78.82 -53.77 42.42 1'35.19 95.61 11 24 40 1878.6 -32.63 33.37

4710.44 51.20 195.58 230.29 75.28 24 50 59 4110.4 28.87 188.96

ORBIT DETERNINATION ACCURACY

ST 2828.1SR 299.2 8s 773.2

CRT .8439 CR8 -.8359 CST -.9998

LSA 2942.8 NSA 159.9 SSA 9.2

EL1 2839.4 EL2 138.9 ALF 3.13

DIFFERENTIAL CORRECTIONS

TOE 4.8809 TRA 8.4895 TC5 -.4888 8AU .7745

RDE -5787 RRA -.1340 RC5 .001'8 FAU-.O011'1'

FOE .9573 FRA 1.7435 FC3 .0089 BSP 16959

BO_ 4.0952 BRA 8.4707 9C3 .4888 FSP -292

RIO-COURSE EXECUTION ACCURACY

SGT 5148.1SGR 508.7 SG3 88.7

RRT .2489 RRF .1'584 RTF .9752

5157.5 R1'3 -.0035 R13 .9752

SG1 5148.7 SG1' 299.1 THA .85

LAUNCH DATE OCT 13 1970 FLIGHT TIN( 212.00 ARRIVAL DATE NAY 13 1971

HELIOCENTRIC CONIC

RL 148.25 LAL -.OO

RP 108.03 LAP -S.38

RC 214.805 GL 10.67

PLAN[TOCENTRIC CONIC

C3 145.135 MI.q.. 12.047

LNCH AZNTH LNCH TIME

90.00 8 15 $5

90.00 21 13 43

100.00 9 3t 53

IOO.OO 22 33 8

110.OO 10 49 57

110.OO 23 341 51'

DISTANCE 801.5OO

LOk 19.24 VL 25.111 GAL 21.74 AZL 84.41 NCA 322.70 SNA

LOP 341'.08 VP 35.931 GAP 27.09 AZP 85.55 TAL 147.85 TAP

GF 8.91 ZAL 35.61 ZAP 168.55 ETS 138.18 ZNE: 128.31 ETE

115.62 ECC .45843 INC 5.5909 Vl 29.854

110.55 RCA 62.62 APO 168.63 V2 34.819

173.33 ZAC 105.15 ETC 280.68 CLP 169.89

DLA 4.17 RAL 341'.12 RAD 8570.6 VI[L 16.524 PTH 2.88 VHP 16.952 DPA -3.48 RAP 332.05 ECC 3.3885

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1'808.87 -1'8.1'1' 81'.49 1'39.07 92.49 9 0 1'4 2208.7 -27.57 73.85

5195.38 1'8.03 231'.79 234.93 78.45 22 40 17 4593.4 24.18 22A.61

1'339.99 -29.78 62.61 238.98 92.91 10 19 13 1_O.O -29.0A 53.88

4857.30 1'7.55 213.60 1'_4.58 77.92 25 33 24 4337.3 25.61 205.34

2511'.38 -53.97 45.03 1'_.68 94.07 11 28 9 1712.4 -33.03 35.92

4737.70 31.68 197.38 1'33.30 76.58 24 55 50 4137.7 29.48 188.86

ORBIT DETERNINATION ACCURACY

ST 2807.6 SIR 295.6 SS 80A.4

CRT .8570 CRS -.8485 CST -.9998

LSA 2931.5 NSA 152.6 SSA 8.6

EL1 2819.1 [L2 151.7 ALF 3.17

DIFFERENTIAL COIIItECTIONS

TD( 3.2178 TRA 9.1803 TC3 -.3379 BAU .6556

RDE .8207 RRA -.11_9 RC3 .0018 FAU-.O01'90

FD( 1.0118 FRA !.8510 FC3 .0173 8_P 17215

BOG 9.2542 MA 9.1812 BC3 .3379 FSP -294

NID-COUR$1[ EXECUTION ACCURACY

S_T 5097.8 SER 5(30.0 8G3 86.9

RRT .5_51 RRF .3140 RTF .9796

$GB 510_.4 R1'5 -.0057 R13 .9796

SGI 5098.5 SG2 1'83.9 THA 1.09
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 15 1970 FLIGHT TIME 214.00

HELIOCENTRIC CONIC

RL 149.25 LAL -.00

RP 101.61 LAP -3.39

RC 218.469 GL 10.82

PLAN[TOCENTRIC CONIC

C3 171.620 VHL 13.100

LNCM AZMTH LNCM TIME

90.00 8 16 17

90.00 21 16 58

lO0.O0 9 39 56

lO0.OO 22 36 20

110.00 10 52 23

110.00 23 40 3

DIFFERENTIAL CORRECTIONS

TD( 5.6t31 TRA 9_9750

ROE .6679 liRA -.O609

FOE 1.O763 FRA 1.9758

80[ 5.44t4 BRA 9.9752

ARRIVAL DATE NAY 15 1971

DISTANCE 602.165

LOt. 19.24 VL 25.081 GAL 24.13 AZL 83.95 HCA 325.86 SNA 115.47 ECC .48832 INC 8.0541 Vl 29.854

LOP 345.25 VP 35.917 GAP 29.06 AZP 84.98 TAL 147.26 TAP 113.13 RCA 59.08 kPO 171.86 V2 34.828

GP 6,82 ZAL 34.86 ZAP 165.60 ET$ 142,08 ZAE 127.75 ETE 173.54 ZAC 104.69 ETC 260,97 CLP 168.57

LAUNCH DATE OCT 15 1970

DLA 4.21RAL 342.86 RAO 6570.9 VEL 17.116 PTH 2.93 VMP 18.149 DPA -4,94 RAP 333.81ECC 3.8244

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIM( PO C$T TIN INJ 2 LAT INJ 2 L044G

2839.26 -28.29 84.69 242.11 91.38 9 3 37 2239.3 -27.80 76.06

5221.74 26.41 234.78 237.86 79.38 22 44 O 4621.7 24.67 228.54

2570.53 -29.85 64.88 242.06 91.72 10 22 27 1970.5 -29.29 58.12

4965.71 27.94 215,43 237.52 76.91 23 59 6 4345.7 26.13 207.29

2342.77 -34.09 47.40 241.87 92.68 11 31 25 1742.8 -35.34 38.24

4766.23 32.10 199.49 236.52 77.55 24 59 29 4166.2 30.05 190.67

M|O-COURSI[ [X(CUT|ON ACCURACY ORBIT DETERMINATION ACCU4RACY

TC3 -.2170 BAU .4978 SGT SOSO.5 Sr_ 293.4 SG3 85.4 ST 2787.6 SR 292.2 SS 843.2

RC3 .0015 FAU-.O0512 RRT .4045 RRF .3953 RTF .9835 CRT .8690 CRS -.8618 CST -.9998

FC3 .0258 88P 17124 $GB 5059.0 RZ5 -.0840 213 .9835 LSA 2923.4 MSA 144.8 SSA 8.1

8C5 .2170 FSP -266 SG1 5051.9 SG2 2(_.2 THA 1.35 EL1 2799.2 EL2 144.0 ALF 5.ZZ

HELIOCENTRIC CONIC

RL 149,25 LAL -.00

RP 108.71 LAP -S.S9

RC ZII.OSl GL 10.85

PLAMETOCENTRIC CONIC

C3 204.563 VHL 14.503

LNCH AZMTM LMEM TIN(

90.00 8 18 56

IO.O0 21 16 41

IO0.00 9 42 15

lOo.O0 22 38 5

110.00 10 54 57

110.O0 25 4111

DIFFER[NT|AL COIIIIICT|ON_

TOE 6.0qN)t TRAIO.1410

RID( .7217 RRA .0(]t9

FD( 1.1484 FRA £.1172

60( 6.1109 BRAlO.64tO

FLIGHT TIME 216.00 ARRIVAL DATE MAY 17 1971

DISTANCE 601.647

LOt. 19.24 VL 25.054 GAL 26.85 AZL 83.40 HCA 329.01 SMA 115.34 [CC .52237 IN(: 6.5994 Vl 29.854

LOP 348.42 VP 35.905 GAP 31.34 AZP 84.34 TAL 147.00 TAP 116.01 RCA 55.09 APO 175.59 V2 34.834

GP 6.73 ZAL 34.53 ZAP 164.47 (T$ 145.83 ZN[ 127.04 ETE 173.78 ZAC 104.26 ETC 281.25 CLP 167.10

DLA 4.15 RAL 343.41_AD 6571.1VI[L 18.052 PTH 3.01VHP 19.532 DPA -4.44 RAP 535.42 ECC 4.$666

L-| T|ME INJ LAT |NJ L.CNG %NJ RT ASC |NJ AZMTH |NJ T|IqE PO CST TIM ]NJ 2 LAT INJ 2 LONG

2805.45 -28.51 86.61 244.80 90.42 9 6 43 2265.5 -27.96 77.96

5251.92 26.77 236.92 240.55 80.39 22 46 15 4651.9 25.17 228.82

23_.62 -29.69 64_.83 244.79 90.69 10 25 32 1996.8 -29.47 58,05

4903.79 28.31 217.78 240.25 79.99 24 1 21 4395.8 26.64 209.38

2349.28 -_4.16 49.47 244,69 91.46 11 34 26 1769.3 -53,58 40.27

4794.10 32.51 201.72 239.33 78.81 25 1 48 4196.1 30.63 193.00

NID-COURS_ (XECUTICN ACCURACy ORBIT DETERMINATION ACCURACY

TC3 -.1097 6AU .3001 SGT 4996.3 _ 261.2 883 84.0 ST 2759.9 SR 289.1 SS 888.5

RC3 .O022 FAU-.O07$6 RRT .4884 RRF .4795 RTF .9870 CRT .8814 CRS -.8753 CST -.9999

FC3 .0333 BSP 17005 _ 500Q.t 223 -.0043 213 .9870 LSA 2910.6 MSA 136.8 SSA 7.5

9C3 .1097 FSP -263 SG1 5000.5 $82 252.3 THA 1.62 EL1 2771.7 EL2 136.0 ALF 5.29

LAUNCH DAT£ 0(T I$ IgTO

HELIOCENTRIC CONIC

RL 148.25 LkL -.DO

RP 108.78 LAP -3.38

RC 219.569 GL 10.08

PLAN[TOCENTRIC CONIC

C3 245.968 VHL 15.683

LI_H AZMTH LNCH TIME

90.00 6 21 38

90.00 21 18 38

I00.00 9 44 48

1OO.00 22 38 7

110.00 10 57 19

110.00 23 42 6

FLIGHT TIME 218.00 ARRIVAL DATE MAY 19 1971

DISTANCE 599.513

LOt. 19.24 VL 25.031 GAL 29.97 AZL 82,74 HCA 332.17 8MA 115.22 ECC .56122 IN( 7,2553 Vl 29.854

LOP 351.60 VP 35.898 taP 34.01 AZP 83.58 TAL 147.09 TAP 119,26 RCA 50.56 APO 179.89 V2 34.842

GP 8.83 ZAL 34.03 ZAP 163.13 ETS 149.45 ZAE 126.15 ETE 174.04 ZAC 103.65 ETC 281.46 CLP 165.44

DLA 3.97 RAL 343.74 RAD 6571.4 VEL 19.165 PTH 5.09 VHP

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME

2686.51 -28.31 88.15 247.09 89.64 9 9 43

3284.13 27.11 239.21 242.9? 81.49 22 46 42

2618.15 -29.89 66.42 247.10 89.85 10 28 26

5027.73 28.67 220.09 242.70 81.16 24 1 55

2391.22 -34.18 51.18 247.09 90.44 11 37 10

4827.42 32.90 204.08 241.89 80.16 25 2 34

DIFFERENTIAL CORRECTIONS NIO-CCX_RSE EXECUTION ACCURACY

TDE 8.5544 TRAll.7986 TC3 -.0157 BAU .0531 SGT 4940.1 8CA_ 288.0 883 82.6

ROE .7835 RRA .0813 RC3 .0037 FAU-.01134 RRT .5717 RflF .5636 RTF .9900

FOE 1.2326 FRA 2.2775 FC3 .0399 BSP 16881 SG8 4948.5 R23 -.O045 213 .9900

BOE 6.6011 BRAll.7986 8C3 .0161 FSP -279 SOl 4942.9 882 236.2 THA 1.91

LAUNCH DATE OCT 13 1970 FLIGHT TIME 220.00

HELIOCENTRIC CONIC DISTANCE 595.302

RL 149.23 LAL -.DO LOL 19.24 VL 25.014 GAL 35.56 AZL 81,94 HCA 335.32 8MA

RP 108.74 LAP -3.36 LOP 354.78 VP 35.894 GAP 37.15 AZP 82.66 TAL 147.63 TAP

21.141DPA -4,00 RAP 336.86"ECC 5.0480

PO CST TIN INJ 2 LAT INJ 2 LONG

_88.5 -28.06 79.49

4684.1 25.66 230.85

2018.1 -29.59 59.63

4427.7 27.15 211.62

1791.2 -33.74 41.96

4227.4 31.19 195.27

ORBIT DETERNINATION ACCURACY

ST 2722.8 SR 286.4 SS 941.0

CRT .8938 CR8 -.8888 CST -.9999

LSA 2892.2 MSA 128.6 SSA 7.0

ELI 2734.9 EL2 127.8 ALF 5.38

ARRIVAL DATE NAY 21 1971

RC 221.108 GL 9.74 GP 8.52 ZAL 34.01 ZAP 161.54 ETS 152.87 ZAE 125.04 ETE

PLAN[TOC(NTRIC CONIC

C3 296.547 VHL 17.279 DLA 3.65 RAL 343.80 RAD 6571.7 VEL 20.490 PTH 3.17 VHP 23.022 DPA -3.64

LI_H AZMTH LMCH TIME L-I TIN( INJ LAT XNJ LONG INJ RT A$C INJ AZMTH INJ TIM( PO C$T TIM

90.00 8 24 12 2901.54 -26.30 89.25 248.91 89.09 9 12 34 2301.5

90.00 21 16 32 5318.74 27.43 241.69 245.06 82.70 22 45 11 4718.7

lOo.O0 9 47 15 2633.66 -29.86 69.57 248.93 89.25 10 31 9 2033.7

lOo.O0 22 36 10 5061.85 29.00 222.37 244.83 82.42 24 0 32 4461.9

110.00 10 39 23 ?.407.80 -34.18 32.47 248.98 89.68 11 39 33 1807.8

110.00 23 40 30 4860.48 33.26 206.59 244.13 81.61 25 1 30 4260.5

DIFFERENTIAL CORlI_CTIONS MID-COURSE EXECUTION ACCURACy

TOE 7.0147 TRA12.B_JO TC3 .0659 8AU .2640 3GT 4874.6 SGI_ 290.3 SG3 81.4

ROE .8552 liRA .1771 RC3 .O059 FAU-.01582 RRT .6513 RRF .6441 RTF .9925

FDE 1.3209 FRA 2.4597 FC3 .0459 66P 16719 SG8 4883.3 223 -.O047 R13 .9925

BOE 7.1361 82A12.8372 BC3 .0661 FSP -275 SO1 4878.3 SG2 220.1 THA 2.25

115.14 ECC .60546 ]NC 8.0645 Vl 29.854

122.95 RCA 45.43 APO 184.85 VZ 34.851

174.34 ZAC 103.47 ETC 281.64 CLP 163.56

RAP 338.09 ECC 5.9135

%NJ 2 LAT INJ 2 LONG

-28.13 80.59

26.14 2S3.27

-29.87 60.78

27.65 214.03

-33.85 43.Z5

31.74 197.69

ORBIT DETERMINATION ACCURACY

ST 2675.1 SR 284.1 $5 1002.0

CRT .9062 CR8 -.9021 CST -.9999

LSA 2868.2 MSA 120.3 SSA 6,4

EL1 2687.5 EL2 119.6 ALF 5.51
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970_

LAUN(H DATE 0C7 14 1970 FLIGHT TIME 70,DO ARRIVAL DATE DEC Z3 1970

NELIO(ENTRIC CONIC

RL 149.21LAL -.00

RP 107.50 LAP 2.18

RC 98.539 GL 0.19

PLANIETOCENTR1C CONIC

C3 51.271 VHL 7.834

LNCH AZNTN LN(H TIM(

90.00 0 SS 16

90.00 11 28 11

100.00 I 52 37

100.00 12 51 31

110.00 2 56 18

110.00 14 4 18

OIFFERENTIAL CORRECTIONS

TD( .2728 TRA -,lil85 TCS -,0389 8AU ,1959

ROE -,2951 RItA -,3275 RCS -,2484 FAU ,08810

FOE 1.2719 FRA -.94_ FCS-1.3088 BSP 1227

BOE .4018 BRA .7442 BC3 .2515 FSP -587

DISTANCE 209.655

LOt. 20.23 VL 29.506 GAL -15,55 AZL 87,81 NCA 96.10 SNA

LOP 116.34 VP 39.507 GAP -Z.91 AZP 90.23 TAL 250.10 TAP

GP -23.04 ZAL 168.25 ZAP 67.04 ETS 7.07 ZAE 154.91 ETE

146.12 ECC .26879 INC 2.1923 Vl 29.862

346.20 RCA 106.84 APO 185.40 V2 35.251

Z75.15 ZAC 76,95 ETC 258.13 CLP -44.9Z

DLA -4.24 RAL 212.01RAD $568.1 VEL 13.403 PTH 2.45 VHP 4.988 DPA -$9.44 RAP 220.55 ECC 1.9590

L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZNTN INJ TINE PO CST TIN [NJ 2 LAT INJ 2 LONG

2840.50 -22.58 50.15 90.43 107.56 1 12 25 1748.5 -19.96 42.45

S2S8.08 28.81 287.21 93.81 80.53 12 55 47 4956.1 25.23 ZZ8.90

Z04J)2.51 -28.93 30.85 89.85 108.47 2 27 30 1492.5 -21.18 23.13

4_87.27 28.21 217.17 93.54 79.68 14 14 $8 4867.3 26.50 208.79

1898.15 -27.59 14.27 88.50 111.07 3 27 $1 1283.1 -24.45 6.48

4759.40 31.99 188.96 92.85 77.27 15 23 39 4159.4 29.91 190.39

N|D-COQRS( EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 548.3 SGR 503.8 SG3 201.0 ST 254.3 SR 288.8 SS 422.4

RRT .3675 RRF .8164 RTF .5295 CRT -.5748 CSS .8508 CST -.9139

SGiB 743.0 R23 .1470 R1S .8815 LSA 521.7 NSA 158.6 SSA 20.0

SG1 616.1 $92 415.3 THA 38.75 EL1 $06.9 EL2 158.5 ALF 139.16

LAUNCH DATE OCT 14 1970 FLIGHT TIRE 72.00 ARRIVAL DATE DEC 25 1970

N(L|OCENTRIC CONIC DISTANCE 216.222

RL 149.21LAL -.00 LOL 20.23 VL 29.486 GAL -15.$8 AZL 87.85 HCA 99.34 SNA

RP 107.49 LAP 2.$2 LOP 118.58 vP 59.485 GAP -2.25 AZP 90.38 TAL 249.94 TAP

RC 70._8 GL 8.89 GP -28.98 ZAL 165.73 ZAP 71.94 ETS 5.07 ZAE 154.03 ETE

PLAN[TOCENTRIC CONIC

C$ 57.144 VHL 7.558 DLA -$.83 RAL 212.$7 RAD 8569.0 VEL 13.$60 PTH 2.44 VHP 4.842 DPA -38.59 RAP 217.93 ECC 1.9404

LNCH AZNTH LNCH TIRE L-| TIlE INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 O 30 8 2_2.90 -22.87 51.10 90.85 107.17 1 9 29 1762.9 -20.30 43.37

90.00 11 34 14 $252.08 26.§S 235.51 93.53 79.73 13 1 26 4632.1 24.84 227.25

100.00 I 49 45 2105.87 -24.22 51.74 90.18 108.08 2 24 51 1506.0 -21.52 28.99

100.00 12 57 16 41N_4.24 27.92 215.52 93.24 78.86 14 20 0 4364.2 26.10 Z07.19

110.00 2 54 8 1904.51 -27.84 15.03 88.76 110.69 3 25 50 1304.5 -Z4.TT T.Zl

110.00 14 9 24 4758.47 31.67 197.43 _.29 76.41 15 28 23 4138.5 29.46 188.91

DIFFER(NTIAL COR_CTION8 MID-COURSE EXECUTION ACCURACY ORBIT DET(RNINATION ACCURACY

TO( .3110 TRA -.7173 TC3 -.0837 BAU .2144 SGT 606.9 _ 518.2 SG3 213.5 ST 288.8 SR 219.4 SS 444.5

ROE -.2717 RRA -.5282 RC$ -.2878 FAU .09238 RRT .4403RRF .MTO RTF .6112 CRT -.5783 CRS .8412 CST -.9222

FDE 1.5898 FRA -.9772 FCS-I.51HD5 BSP 1452 SGAD 798.0 R28 .1477 R15 .7272 LSA 549.6 NSA 160.0 SSA 20.0

8DE .4150 BRA .7888 8CS .2808 FSP -811 SG1 682.4 S(_. 415.8 THA 35.08 EL1 324.5 EL2 158.5 ALF 147.61

145.83 ECC .26608 IN( 2.5549 Vl 29.86Z

348.28 RCA 107.10 APO 184.75 v2 55.254

267.19 ZAC 75.75 ETC 257.78 CLP -70.17

LAUNCH DATE OCT 14 1970 FLIGHT TIRE 74.00 ARRIVAL DATE DEC 27 1970

HELIOCENTRIC CONIC

RL 149.21LAL -.00

RP 107.46 LAP 2.46

RC 72.610 GL 9.61

PLANETO(,J[NTRIC CONIC

C5 59.065 VHL 7.486

LN(H AZNTH LN(H TIN( L-I TINE INJ LAT

90.00 0 27 15 2577.25 -25.15

90.00 11 40 $1 5208.57 28.23

100.00 1 47 11 211,0.$9 -24.50

100.00 15 5 16 49,21.46 27.61

110.00 2 52 12 1915.86 -28.11

110.00 14 14 45 4717.75 $1.55

DIFFERENTIAL CORRECTIONS

TDE .3892 TRA -.7700

RDE -.2482 RRA -.3_1

FDE 1.4551FflA -.9918

BOE .4885 BRA .8_

DISTANCE 222.743

LOt. 20.25 VL 29.457 GAL -15.21 AZL 67.48 HCA 102.58 5NA

LOP 122.65 VP 59.475 GAP -1,SZ AZP 90.S5 TAL 248,61 TAP

GP -24.67 ZAL 165.12 ZAP 76.61 ETS 5.00 ZAE 152.78 ETE

145.66 ECC .26547 INC 2.5207 Vl 29.662

352.24 RCA 107.28 APO 184.05 VZ 55.256

259.62 ZAC 74.58 ETC 257.45 CLP -75.44

DLA -5.02 RAL 212.80 RAO 8589.0 V[L 15.520 PTH 2.45 VHP 4.750 OPA -50.87 RAP 215.51 ECC 1.9227

INJ LONG INJ fit ASC INJ AZNTN INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

52.06 90.95 106.77 1 6 55 1777.3 -20.64 44.29

255.94 95.54 78.94 15 7 19 4608.4 24.44 225.63

52.64 90.49 107.69 2 22 51 1519.4 -21.85 24.65

215.90 95.02 78.06 14 25 38 4541.5 25.69 205.63

15.81 89.11 110.31 3 24 8 1515.9 -25.08 7.94

185.91 82.02 75.57 15 55 22 4117.8 29.03 197.4&

RID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT1ON ACCURACY

TC3 -.1585 BAU .2596 8GT 679.7 SGR 531.1 SG5 225.9 ST 524.4 SR 204.6 SS 464.6

RC5 -.2881 FAU .09577 RI_T .SQ27RRF .6757 RTF .6775 CRT -.5767 CRS .8307 CST -.9298

FC3-1.4768 BSP 1710 SGAB 8_.6 R25 .1491 R15 .7649 LSA 580.4 NSA 160.5 SSA ZO.O

8C3 .5157 FSP -650 SG1 758.0 SG2 411.7 THA 51.81 EL1 551.1 EL2 154.5 ALF 154.81

LAUNCN DATE OCT 14 1970 FLIGHT TINE 76.00 ARRIVAL DATE DEC 29 1970

I'_LIOCENTRIC CONIC

RL 149.21LAL -.00

RP 107.48 LAP 2.59

RC 74.002 _.. 10.58

PLAN[TOC(NTRIC CONIC

C3 55.026 VHL 7.418

LN(H AZNTH LNCH TIME L-I TIN( INJ LAT

90.00 0 24 41 2391.78 -25.44

90.00 11 47 6 5184.68 25.91

100.00 1 44 55 2182.94 -24.77

100.00 15 9 55 4918.70 27.28

110.00 2 90 55 1_7.55 -28.38

110.00 14 _ _ 4897.06 30.97

DIFFERENTIAL COItI_[CTIONS

TDE .4048 TRA -.8256 TC5 -.1878 BAU .2621

ROE -.22511titA -,3209 RC3 -,$028 FAU ,09817

FDE 1.5238 FRA -._R12 FC3-1.5445 BSP 1995

BDIE .4682 BRA .8858 BC$ .5585 FSP -882

DISTANCE 229.210

LCX. ZO.Z5 VL 29.421 GAL -15.05 AZL 87.31 HCA 105.03 SMA

LOP 126.08 VP 59.450 GAP -1.02 AZP 90.73 TAL 249.26 TAP

GP -25.71 ZAL 164.44 ZAP 81.61 ETS .89 ZAE 151.21 ETE

145.52 ECC .28094 IN( 2.6908 Vl 29.862

355.09 RCA 107.40 APO 185.24 VZ 35.258

252.65 ZAC 75.45 ETC 257.09 CLP -80.68

DLA

INJ LONG INJ RT _8C INJ AZNTH INJ TIME

55.03 9|.33 108.36 1 4 55

252.18 95.23 78.17 15 13 30

53.55 90.89 107.29 2 ZO 28

212.29 9_.89 77.28 14 31 52

16.59 89.53 109.91 5 22 45

194.41 61.84 74.75 15 58 39

NID-COURSEEXECUTION ACCURACT

$GT 763.489R 541.8 SG3 252.2

RRT .5558RRF .6970 RTF .7289

SG6 936.1 R23 .1517 R13 .7952

$91 842.1SG2 408.9 THA 28.87

-2.40 RAL 213.51 RAD 8569.0 VIEL 13.281 PTH 2.45 VHP 4.650 DPA -38.70 RAP 212.77 ECC 1.9056

PO CST TIN INJ 2 LAT INJ 2 LONG

1791.7 -20.97 45.22

4584.7 24.02 224.02

1552.9 -22.17 25.72

4518.7 25.25 204.07

1327.3 -25.40 8.60

4097.1 28.56 186.03

ORBIT DETERMINATION ACCURACY

ST $66.7 SR 188.6 SS 482.4

CRT -.5755 CRS .8195 CST -.9366

LSA 614.1 NSA 160.1 SSA 20.0

EL1 385.6 EL2 147.5 ALF 160.46
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE OCT 14 1970 FLIGHT TIN[ 76.00 ARRIVAL DATE DEC 31 1970

HELIOCENTRIC CONIC

RL 149.21 LAL -.00

RP 107.48 LAP 2.71

RC 77.188 GL 11,14

PLANETOCENTRIC CONIC

C3 54.022 VHL 7.350

LNCH AZNTH LNCH TIME

90.00 0 22 20

90.00 11 54 0

100.00 1 42 51

100.00 13 18 10

110.00 Z 49 11

110.00 14 26 19

DISTANCE 235.650

LOL 20.23 VL 29.379 GAL -14.89 AZL 87.13 HCA 109.07 9MA 144.92 ECC .25848 ]NC 2.8664 vl 29.862

LOP 129.33 VP 39.419 GAP -.45 AZP 90.94 TAL 248.76 TAp 357.83 RCA 107.46 APO 182.38 V2 55.259

GP -26.49 ZAL 183.67 ZAP 86.27 ETS 358.73 ZAE 149.39 ETE 246.41 ZAC 72.38 ETC 256.78 CLP -85.83

DLA -1.78 RAL 213.88 RAD 6589.0 VEL 13.243 pTH 2.42 VHp 4.600 DpA -58.89 RAp 210.36 ECC1.8891

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN ]NJ 2 LAT [NJ 2 LONG

2406.54 -23.72 54.02 91.80 105.94 1 2 26 1806.5 -21.30 48.18

5180.77 25.57 230.51 93.19 77.40 13 20 1 4560.8 23.58 222.41

2146.82 -25.05 34.49 91.37 106.87 2 18 37 1546.8 -22.50 26.62

4895.73 26.92 210.67 92.84 76.50 14 37 46 4295.7 24.80 202.52

1939.13 -28.85 17.40 90.04 109.50 3 21 3D 1339.1 -25.72 9.45

4676.18 30.58 192.90 91.74 73.93 15 44 15 4076.2 28.08 184.60

DIFFERENTIAL CORRECTION9

TOE .4596 TRA -.8830 TC3 -.2457 BAU .2900

ROE -.2025 RRA -.3123 RC3 -.3176 FAU .09949

FOE 1.5780 FRA -.9753 FC3-1.5944 BSP 2302

BDE .5023 ERA .9366 BC3 .4016 FSP -706

LAU_NCH DATE 04_T 14 1970

HELIOCENTR|C CONIC

RL 149.21LAL -.00

RP 107.48 LAP 2.82

RE 79.396 GL 11.96

PLANETOCENTRIC CONIC

C3 53.050 VHL 7.284

LNCH AZMTH LNCM TIME

90.00 0 20 7

90.00 12 1 18

100.00 1 40 56

100.00 13 23 10

110.OO 2 47 58

110.00 14 32 38

DIFFERENTIAL CORRECTIONS

TOE .3192 TRA -.9414 TC3 -.3064 BAU .3197

ROE -.1808 RRA -.3007 RC3 -.3305 FAU .09978

FOE 1.6158 FRA -.9485 FC3-1.6283 BSP 2632

80E .5498 BRA .9882 9C3 .4507 FSP -725

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 856.2 SGR 549.8 SG3 237.9 ST 413.7 SR 174.5 SS 498.0

RRT .5944 RRF .7168 RTF .7680 CRT -.5722 CRS .8073 CST -.9425

SGB 1017.5 R23 .1559 R13 .8187 LSA 651.1MSA 158.9 SSA 19.9

SGI 933.2 SG2 405.8 THA 26.20 EL1 427.1EL2 138.7 ALF 164.79

FLIGHT TIME 80.00 ARRIVAL DATE JAN 2 1971

DISTANCE 242.038

LOt. 20.23 VL 29.330 GAL -14.72 AZL 86.95 HCA 112.31 S,MA 144.47 ECC .25607 INC 3.0490 vl 29.862

LOP 132.58 VP 39.383 GAp .10 AZP 91.16 TAL 248.16 TAp .48 RCA 107.48 APO 181.47 v2 35.259

GP -27.24 ZAL 162.84 ZAp 90.76 ETS 356.52 ZAE 147.37 ETE 240.94 ZAC 71.37 ETC 256.49 CLP -_0.85

DLA -1.14 RAL 214.51RAD 6568.9 VEL 13.206 pTH 2.41 VHP 4.576 DpA -38.67 RAp 208.11 ECC 1.8731

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2421.93 -24.00 55.06 92.35 105.50 1 0 29 1821.9 -21.64 47.18

5138,40 25.20 228.83 93.23 76.63 13 26 55 4536.4 23.11 220.78

2161.24 -25.33 35.47 91.93 106.42 2 16 57 1581.2 -22.84 27.56

4872.52 26.54 209.04 92.86 75.72 14 44 23 4272.3 24.32 200.94

1951.42 -28.92 18.25 90.64 109.07 3 20 29 1351.4 -26.05 10.25

4654.91 30.17 191.38 91.71 73.12 15 50 13 4054.9 27.57 183.16

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 956.4 9GR 555.0 SG3 241.2 ST 465.2 SR 159.8 98 511.1

RRT .6256 RRF .7340 RTF .7974 CRT -.5675 CRS .7945 CST -.9476

SGB 1105.8 R23 .1618 R13 .8370 LSA 691.4 MSA 156.8 SSA 19.8

SG1 1030.1 SG2 402.0 THA 23.79 EL1 474.8 EL2 128.8 ALF 168.09

LAUNCH DATE OCT 14 1970 FLIGHT TIME 82.00 ARRIVAL DATE JAN 4 1971

HELIOCENTRIC COdNIC

RL 149.21LAL -.00

RP 107.48 LAp 2.92

RC 81.621GL 12.82

PLANETOCENTRIC CONIC

C3 52.110 VHL 7.219

LNCH AZNTH LNCH TIME

90.00 0 17 59

90.00 12 9 3

100.00 1 39 6

100.O0 13 30 37

110.00 2 46 51

110.00 14 39 21

DISTANCE 248.586

LOL 20.23 VL 29.276 GAL -14.55 AZL 86.76 HCA 115.56 SMA 143,98 ECC .25371

LOP 155.83 VP 39.342 GAP .El AZp 91.40 TAL 247.48 TAp 3.03 RCA 107.45

GP -27.95 ZAL 161.92 ZAp 95.04 ETS 354.28 ZAE 145.24 ETE 236.2D ZAC 70.41

INC 3.2403 vl 29.862

Apo 180.51 v2 35.258

ETC 256.25 CLP -95.70

DLA -.47 RAL 215,22 RAD 6568.9 VEL 13.171 pTH 2,41VHp 4.577 DpA -58.69 RAp 206.08 ECC 1.8576

L-I TIME ]NJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2438.16 -24.29 56.16 92.98 105.02 0 58 37 1858.2 -21.99 48.24

5111.32 24.79 227.10 95.34 75.86 13 34 14 4511.3 22.60 219.11

2176.48 -25.62 36.51 92.57 105.95 2 15 23 1576.5 -23.19 28.56

4848.23 26.15 207.37 92.96 74.93 14 51 25 4248.2 23.80 199.34

1964.42 -29.21 19.16 91.32 108,60 3 19 35 1364.4 -26.39 11.11

4633.05 29.73 189.85 91.76 72.30 15 56 34 4033.0 27.02 181.69

DIFFERENTIAL CORRECTIONS

TOE .3834 TRA -.9997 TC3 -.3692 BAU .3503

ROE -.1596 RRA -.2859 RC3 -.3413 FAU .09904

FOE 1.6394 FRA -.9051 FC3-1.6454 8SP 2974

BOE .6048 8RA 1.0398 8C3 .5028 FSP -734

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1062.2 SGR 557.1 $83 242.1 ST 520.9 SR 144.5 SS 522.4

RRT .6491RRF .7487 RTF .8193 CRT -.5605 CRS .7808 CST -.9519

SGB 1199.4 R23 .1694 R13 .8508 LSA 735.5 MSA 154.1 5SA 19.7

981 1131.5 SG2 397.8 THA 21.60 EL1 527,5 EL2 118.2 ALF 170.69

LAUNCH DATE OCT 14 1970 FLIGHT TIME 84.00 ARRIVAL DATE JAN 6 1971

HELIOCENTRIC CONIC

RL 149.21LAL -.00

RP 107.48 LAP 3.02

RC 83.861GL 13.74

PLANETOCENTRIC CONIC

C3 51.203 VHL 7.156

LNCH AZMTH LNCH TIME

90.00 0 15 52

90.00 12 17 20

100.00 1 37 19

I00.OO 13 38 34

110.00 2 45 49

110.O0 14 48 34

DIFFERENTIAL CCRRECTI(_IS

TOE .6548 TRA-l.0551TC3 -.4315 BAU .3786

ROE -.1338 RRA -.2630 RC3 -.3459 FAU .09607

FOE 1.6779 FRA -.8245 FC3-1.6244 BSP 3223

8DE .6881BR4 1.0874 BC3 .5530 FSP -676

DISTANCE 254.695

LOt- 20.23 VL 29.218 GAL -14.38 AZL 86.56 HCA 118.80 SMA 143.44 ECC .25138 INC 3.4423 vl 29.862

LOP 139.08 VP 39.297 GAP 1.11 AZP 91.66 TAL 246.71 TAp 5.51 RCA 107.38 Apo 179.50 v2 35.256

GP -28.85 ZAL 160.92 ZAp 99.07 ETS 351.99 ZAE 143.06 ETE 232.16 ZAC 69.49 ETC 256.00 CLP-100.35

DLA .23 RAL 215.99 RAD 6568.9 VEL 13,136 pTH 2.40 VHp 4.601DpA -38.76 RAP 204.27 ECC 1.8427

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2455.52 -24.59 57.34 93.71 104.50 0 56 48 1855.5 -22.36 49.38

5085.22 24.34 225.32 93.53 75.07 13 42 5 4485.2 22.06 217.39

2192.79 -25.92 57.63 93.31 105.45 2 13 52 1592.8 -23.55 29.63

4823.18 25.67 205.65 93.13 74.13 14 58 57 4223.2 23.25 197.69

1978.40 -29.51 20.13 92.09 108.09 3 18 47 1378.4 -26.75 12.03

4610.33 29.25 188.24 91.88 71.47 16 3 24 4010.3 26.44 180.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1170.4 SGR 548.5 SG3 258.9 ST 582.5 SR 125.1 SS 540.5

RRT .6660 RRF .7558 RTF .8335 CRT -.5458 CRS .7651 CST -.9540

SGB 1292.5 R23 .1758 R13 .8581 LSA 789.8 M$A 151.4 SSA 19.1

SGI 1232.8 SG2 388.5 THA 19.33 EL1 586.6 EL2 104.1 ALF 173.10
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DkTE OCT 14 1970 FLIGHT TINE 96.00 ARRIVAL DATE JAN 8 1871

HELIOCENTRIC CONIC

RL 141,21LAL -.DO

RP 107,48 LAP 3,10

RC 88,111GL 14.72

PLAN[TOCENTRIC CONIC

C3 50.S42 VHL 7.098

LNCH AZHTH LNCH TIH[

DO.DO 0 13 41

9O,.O0 12 28 12

1OO.O0 1 35 _9

1OO.OO 13 47 5

110.00 2 44 48

110.OO 14 $4 10

DISTANCE 2SO.9GS

LOt. 20.23 VL 29.155 GAL -14.ZD AZL 88.34 HCA 1ZZ.O4 SNA 142.88 ECC .24911 IHC 3.$572 Vl 29.882

LOP 148.36 VP 39.248 GAP 1.57 kip 81.94 TAL •45.67 TAP 7.91 RCA 107.28 APO 178.47 VZ 35.Z54

GP -29.36 ZAL 159.84 ZAP 1D•.84 ET$ 549.68 ZAE 140.65 ETE 226.71 ZAC 66.59 ETC 255.79 CLP-104.78

DLA .88 RAL 21S.83 RAD 8566.S VI[L IS.104 PTH 2.39 VMP 4.644 DPA -$8.82 RAP •02.67 ECC 1.8285

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ • LAT IHJ Z LONG

• _74.43 -24.91 58.64 84.53 103.82 O 54 58 1874.4 -22.75 50.63

5087.88 •3.8§ •23.47 95.78 74.•7 18 50 30 4457.9 21.47 215.81

2810.58 -28.24 58.86 N.15 104.88 • 12 20 1SlO.S -•$.84 $0.81

4798.96 25,17 203.84 93.37 73.3• 15 7 Z 4197.0 •Z.84 185.97

1995.71 -29.85 21.21 92.87 107,55 S 18 O 1805,7 -27,14 13.O5

4581.60 •8.72 181.S8 92.07 70.6• 18 10 44 3984.6 25.81 178.82

DIFFERENTIAL CORR(CTIOI_ MID-COURK EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TD( .7£71 TRA-I.1118 TC$ -.4H• 8AU .4104 SGT 1283.• SGR 549.4 $83 •58.6 ST 646.3 SR 111.8 $S 544.8

ROlE -.1158 RRA -.1481 RCS -.5550 FAU .08488 RRT .8778 InF .7708 flTF .SMGG CflT -.5533 CRS .7457 CST -.8581

FOE 1.8811 FRA -.780_ FC5-1.8_27 BS,P 58•5 _ 1385.$ R?..3 .1889 R16 .8875 LSA 839.5 NSA 147.3 SSA 19.1

BOlE .7582 liRA 1.|$84 8C3 .8101FSP -703 SG1 1341.5 $62 386.4 THA 17.70 EL1 649.1 EL• 94.2 ALF 174.61

LAUNCH DATE OCT 14 1970

HELIOCENTRIC CONIC

RL 149.11 LAL -.00

RP 107.50 LAP S.17

RC 88.$71 GL 15.78

PLANETGCENTRIC CONIC

C3 49.531 Vt4L 7.0.38

LNCH AZMTM LNCH TIN[

90.00 0 11Pm

80.00 11 $5 47

1OO.OO 1 55 52

100.OO 18 58 11

110.OO I 43 41

110.OO 16 •

FLIGHT TIN[ 88.00 ARRIVAL DATE JAN 1O 1971

DISTANCE 287.201

LOL L_).2S VL L_.049 GAL -14.02 AZL 88.11 HCA 125.28 SMA 142.28 ECC .24688

LOP 145.58 VP _S.187 GAP 2.02 AZP 92.25 TAL 244.88 TAP 10.24 RCA 107,18

GP -30,11 ZAL 158.87 ZAP 1011.34 (TS 34.7.26 ZAE 138.85 ETE 225.81 ZAC 67.70

INC 3.8878 Vl •9.862

APO 177.42 VZ 35,251

ETC 255.61 CLP-I08.97

DLA 1.78 RAL 117.74 PAD 8SIMI.8 VEL 83,073 PTH •.59 VIAP 4.708 DPA -38.20 RAP Z01.28 ECC 1.0152

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZIATH INJ TINS PO CST TIM INJ • LAT INJ 2 LONG

• 495.27 -25.•4 10.07 $5.47 103.28 0 52 57 1895.3 -23.18 51.02

50t8.15 23.30 221.52 Sd.l• 73.44 13 58 38 44£8.8 Z0.81 213.73

2L'JO.23 -_t,57 40.2 BS.11 104.22 • 10 42 1850.2 -24.58 32.12

478g.•$ 24.81 ZOI.SNI 93.68 72.48 15 15 47 4168.2 21.88 184.17

10|O,87 -50.17 22,41 iS.iT 108.89 3 17 11 1410,7 -27.$8 14.18

4381.55 28.15 184.87 9_.34 88.75 16 18 40 3941.5 25.15 177.00

DIFFERENTIAL C(JlECTIONS NID-C_MSI[ (XECUTION ACCURACY ORBIT D(TERNINATION ACCURACY

.8040 118A-1.184_ TC3 -.3810 BAt./ .4419 SGT 13_J.0 _ 548.5 SG3 232.3 ST 714.3 SR 87.4 SS 549.5

RDE -.CHITO lIRA -.L_,41 RCS -.3815 FAU .08171 mET .64D§1 RRF .78Lb8 RTF .8581 CRT -.5128 CRS .7212 CST -.9812

FDI[ 1.1_34 FRA -.7240 FCS-l.IK)21D BSP 4024 _ 1501.0 _ .Lq)L_ RI3 .8741 LSA 894.9 MSA 143.0 SSA 18.9

80( ,8OtHP B_tA 1,1877 8CS ,9974 FSP -711 SG1 1451,5 SG2 383,1 THA 16,17 ELI 716,1 EL• 65,4 ALF 175.94

LAUNCH DATE OCT 14 1970 FLIGHT TIN[ 90,00 ARRIVAL DATE JAN 12 1971

HELIOCENTRIC CONIC DISTANCE 275.402

RL 149.21 LAL -.00 LOt,. 20.23 VL 29.020 GAL -13.84 AZL 65.86 14CA 126.52 SHA

RP 107.51 LAP 5.24 LOP 148.83 VP 38.142 GAP •.45 AZP 92.58 TAL 245.96 TAP

RC 90.841 &L 16.92 &P -30.82 ZAL 157.36 ZAP 109.55 ETS 544.79 ZAE 136.48 ETE

PLAN[TOCENTRIC CONIC

C3 48,781 VHL 8.884 DLA 2.85 RAL 218.73 RAD 6399.6 VI[L 15.044 PTH 2.38 VHP

LNCH AZNTH LNCH TIN[ L-I TIME IHJ LAT

!)0.00 O i 48 2518.56 -25.8D

90.00 12 48 13 4_)8.00 22.88

1OO.OO 1 31 2S 2252.22 -28.95

100.00 14 6 19 4758.60 23.99

110.O0 2 42 26 2028.74 -30.54

110.00 15 11 44 4534.85 27.50

DIFFEREHTIAL CORRECTIONS

TO( .8870 TRA-1.1175 TCS -.8248 BAU .4720

RD( -.0770 RRA -.L_08 RCS -.5857 FAU .08830

FDE 1.823,4 FRA -.6585 FCS-I.5GTO BSP 4406

BOlE .8904 BRA 1.2340 8C3 .7238 FSP -703

141.68 ECC .24469 I NC 4.1378 Vl 29.882

12.50 RCA 107.01 APO 178.35 VZ 55.247

225.56 ZAC 66.78 ETC 255.44 CLP-112.93

LAUNCH DATE OCT 14 1870

4.786 DPA -58.63 RAP 200.09 ECC 1.8028

INJ LONG INJ RT ASC INJ AZNTM INJ TIN[ PO CST TIN 1NJ 2 LAT INJ 2 LONG

61.69 8t.54 102.54 O 50 47 1918.6 -23.61 55.58

219.48 94.55 72.59 14 9 31 4388.0 20.08 211.75

41.76 1Hi. Z0 105.49 2 6 55 1652.2 -24.81 33.80

200.00 94.09 71.62 15 25 19 4159.6 21.26 192.27

23.78 95.11 106.16 5 16 18 1429.7 -28.02 15.49

183.08 92.69 88.85 16 27 18 $984.8 24.38 175.29

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 15t3.4 SGR 540.5 $GS 226.S 9T 787.5 SR 81.7 SS 555.5

RRT .8902 RRF .7938 RTF .8628 CRT -.4778 CRS .8845 CST -.9858

S_ 1807.1 R23 .2182 R13 .8785 LSA 957.0 MSA 138.8 $SA 18.5

SG1 1561.7 SG2 379.0 THA 14.74 EL1 788.5 ELI 71.7 ALF 177.14

14[LIOCENTRIC CONIC

RL 148.21 LAL -.00

RP 107.55 LAP 5.29

RC 92.817 GL 10.18

PLAN[TOCENTRIC CONIC

C3 48.110 VHL 8.9S8

LNCH AZMTH LNCH TIN[

90.00 0 5 55

90.00 12 57

100.00 1 28 55

IOO.00 14 17 17

110,OO 2 41 3

110,OO 15 21

DIFFERENTIAL COIIR[CTIONS

TO( -876S TRA-1.2634

ROE -.0601 RRA -.1742

FD[ 1.1008 FRA -.51Mils

BDE .9781 BIEA 1.2774

FLIG44T TIN[ 92.00 ARRIVAL DATE JAN 14 1971

DISTANCE 279.571

LOL Z0.13 VL 28.948 GAL -13.65 AZL 85.59 HCA 131.76 SNA 141.05 ECC .24255 IN(: 4.4118 Vl 29.882

LOP 151.00 VP 39.085 GAP •.86 AZP 92.94 TAL 242.95 TAP 14.71RCA 100.84 APO 175.26 V• 35.243

GP -$1.82 ZAL 156.00 ZAP 112.42 ETS 342.23 ZAE 134.33 ETE 221.36 ZAC 65.82 ETC 255.28 CLP-116.66

DLA 3.81RAL 219.79 RAID 8508.6 VEL 13,018 PTH •.37 VHP 4.884 DPA -40.22 RAP 199.08 ECC 1.7918

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

1544.99 -25.97 63.53 97.77 101.89 O 48 18 1945.0 -24.1D 55.36

49¢14.67 21.99 217.27 95.08 71.70 14 20 21 4364.7 19.29 209.64

Z•77.17 -27.52 43.51 97.44 102.64 2 6 52 1677.2 -25.30 35.29

4707.72 25.29 197.89 94.60 70,72 15 35 45 4107.7 20.45 190.25

2051.44 -_0.94 •5.34 _H_.41 105.52 S 15 14 1451.4 -28.55 18,97

4508.•1 28.79 181.14 95.14 67.8• 16 56 45 5806.2 23.55 175.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION A(CORACY

TCS -.9985 8AU .5010 SGT 1629.5 _ 532.7 S&3 218.9 ST 846.1SR 65.3 SS 562.0

RCS -.$991FAU .08455 RRT .6_12 RIIF .80SS RTF .8677 CRT -.4141CRS .8222 CST -.9860

FC5-1.5179 8SP 4783 SGIB 1714.1 R23 .2549 RI5 .8815 LSA 1025.6 MSA 134.5 SSA 17.9

BCS .7780 FSP -687 SG1 1672.S SG• 575.0 THA 13.42 ELI 888.6 ELI 59.4 ALF 178.20
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE OCT 14 1970

HELIO(ENTRIC CONIC

RL 149.21 LAL -.DO

RP 107.64 LAP 3.33

RC 95.197 GL 19.55

PLANETOCENTR|C CONIC

C$ 47.542 VHL 6.695

LNCH AZMTH LNCH TIM(

90.00 O 2 30

90.00 13 10 14

100.00 1 29 2

100.00 14 29 22

110.00 2 39 19

110.00 15 32 34

FLIGHT TiME 94.00 ARRIVAL DATE JAN 16 1971

DISTANCE 285.710

LOt. 20.23 VL 28.873 GAL -13.45 AZL 85.29 HCA 155.00 SMA 140.41 ECC .24045 [NC 4.7137 Vl 29.662

LOP 155.33 VP 39.025 GAP 3.24 AZP 93.34,TAL 241.86 TAP 16.86 RCA 106.65 APO 174.17 V2 35.238

GP -32.64 ZAL 154.47 ZAP 114.96 ETS 339.53 ZAE 132.22 ETE 219.71 ZAC 64.77 ETC 255.13 CLP-120.18

DLA 4.68 RAL 220.g4 RAD 6668.6 VEL 12.996 PTH 2.37 VHP 4.998 DPA -41.01 RAP 198.14 ECC 1.7824

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM [NJ Z LAT iNJ 2 LONG

2575.29 -26.37 65.66 99.17 100.70 O 45 25 1975.3 -24.63 57.42

492R.42 21.20 214.91 95.72 70.76 14 32 22 4328.4 18.38 207.36

2305.83 -27.73 45.54 98.87 101.64 2 4 26 1705.8 -25.64 37.25

4675.12 22.60 195.63 95.22 69.78 15 47 15 4073.1 19.54 168.08

207Q.46 -31.37 27.16 97.90 104.32 3 13 56 1476.5 -29.09 18.70

4475.25 25.99 179.10 93.71 66.96 16 47 10 3875.2 22.63 171.54

DIFFERENTIAL CGmRECTIOI$

TDE 1.0739 TRA-1.3094 TC3 -.7458 6AU .5288

ROE -.0346 RRA -.1454 RC3 -.5689 FAU .09004

FDE 1.$760 FRA -.5165 FC3-1.4576 BSP 5157

ROE 1.0744 BRA 1.3174 BCS .8321 FSP -666

LAUIMCH DATE OCT 14 1970

MELIOCENTRIC CONIC

RL 149.21 LAL -.00

RP 107.66 LAP 3.36

RC 97.481 GL 21.06

PLAMETOCENTRIC CONIC

C3 47.109 VHL 6.86,4 DLA

LNCN AZMTH LNCH TIME L-I TIME INJ LAT

90.00 23 94 51 2910.47 -26.7R

90.00 15 24 15 4888.66 Z0.29

100.00 1 22 34 2339.14 -2R.16

100.00 14 42 49 4636.22 21.59

110.00 2 ST 11 2105.83 -$1.86

110.00 lS 44 41 4441.4R 29.09

DIFFERENTIAL CORI_CTIONS

TDI[ 1.1R06 TRA-1.3492 TC5 -.8019 BAU .5557

RDE -.0123 RRA -.1141RCS -.3DR1FAU .07546

FDE 1.5497 FRA -.4447 FCS-1.$898 BSP 55S5

BDE 1.1609 BRA 1.3540 BC3 .9826 FSP -64Z

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1745.2 SGR $23.8 $63 210.6 ST 951.1SR 48.8 SS 568.9

RRT .8890 RRF .8124 RTF .8712 CRT -.2866 CRS .4996 CST -.9680

SGB 1822.1 R25 .2531R13 .8865 LSA 1101.5 NSA 160.4 SSA 17.2

SG1 1785.9 $G2 371.4 THA 12.22 EL1 951.2 EL2 46.8 ALF 179.16

FLIGHT TIME 9t.00 ARRIVAL DATE JAN 18 1971

DISTANCE 291.819

LOL 20.23 VL 28.797 GAL -13.25 AZL 84.96 HCA 138.23 SNA 139.76 ECC .23840 INC 5.OSZZ Vl 29.862

LOP 158.58 VP 36.943 GAP 3.62 AZP 93.77 TAL 240.72 TAP 18.95 RCA 106.44 APO 173.07 V2 35.232

GP -34.03 ZAL 152.80 ZAP 117.21 ETS 366.69 ZAE 130.11 ETE 218.37 ZAC 66.60 ETC 254.96 CLP-lZS.49

5.87 RAL Z22.20 RM) QSU.6 VEL 12.980 PTH 2.37 VHP 5.163 DPA -42.02 RAP 197.$0 ECC 1.7753

INJ LONG 1NJ RT ARC INJ AZNTH INJ T[ME PO CST TIN iNJ 2 LAT INJ 2 LONG

68.15 100.79 99.52 24 $8 1 201D.5 -25.21 59.84

212.35 96.51 69.81 14 45 44 4288.7 17.35 204.90

47.92 100.52 100.46 2 I SS 17S9.1 -26.43 39.$5

196.19 95.99 68.80 16 0 4 4035.2 18.51 185.74

29._0 99.63 103.13 3 12 17 1505.6 -29.71 ZO.74

176.91 94.41 65.95 16 58 4S 3841.5 21.60 169.47

MID-COURSI[ EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1841.5 SGR 514.4 SGS 201.5 ST 1043.1 SR $4.1 SS 576.4

RRT .6834 RRF .8207 RTF .8739 CRT .OOSS CRS .2084 CRT -.9700

SGB 1931.3 R23 .2725 R13 .8849 LSA 1185.4 NSA 126.9 SSA 16.5

SG1 1895.7 SG2 368.7 THA 11.12 EL1 ID43.1 EL2 34.1ALF .01

LAUNCH DATE OCT 14 1970

HELIOCENTRIC CONIC

RL 149.21 LAL -.00

RP 107.58 LAP 3.38

RC 99.797 GL 22.78

PLAN(TOCENTflIC CONIC

C3 41.855 VHL 6.845

LNCH AZNTH LNCH Til4E

gO.DO 23 49 36

90.00 13 40 2

100.00 l 16 20

100.00 14 57 55

110.00 2 34 29

110.00 15 58 16

FLIGHT TIME 96.00 ARRIVAL DATE JAN 20 1971

DISTANCE 297.902

LOt. 20.23 VL 28.719 GAL -13.04 AZL 84.56 HCA 141.4T SMA 139.10 ECC .23641 INC 5.4364 Vl 29.662

LOP 161.83 VP 36.900 GAP 3.97 AZP 94.26 TAL 239.53 TAP 21.00 RCA 106.21 APO 171.98 V2 35.226

GP -35.41 ZAL 150.95 ZAP 119.09 ETS 333.65 ZAE 127.98 ETE 217.30 ZAC 62.26 ETC 254.78 CLP-126.62

DLA T.22 RAL 223.56 RAD 6568.8 VEL 12.970 PTH 2.36 VHP 5.289 DPA -43.26 RAP 196.48 ECC 1.7711

L-I TIN( [NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN iHJ 2 LAT INJ 2 LONG

2651.86 -27.23 71.10 102.68 98.10 24 33 46 2051.8 -25.6Z 6Z.71

4844.58 19.23 209.55 97.49 66.80 15 O 46 4244.6 16.17 202.20

2378.33 -28.61 50.75 102.45 99.04 1 57 58 1778.3 -27.07 42.28

4593.33 20.53 190.52 96.93 67.78 16 14 28 3993.3 17.34 183.18

2140.03 -32.35 31.86 101.65 101.70 3 10 9 1540.0 -30.40 23.19

4404.39 24.01 174.54 95.29 64.90 17 11 40 3804.4 20.43 167.23

DIFFERENTIAL CORRECTIONS

TD( 1.3030 TRA-1.S614 TC3 -.8506 6AU .5794

ROE .0124 RRA -.0779 RCS -.$639 FAU .07027

FDE 1.3300 FRA -.3636 FC3-1.2983 BSP 5837

BDE 1.3031 BRA 1.3836 BC3 .9230 FSP -599

MID-COURSE EXECUTICH ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1975.9 $641 502.2 SG3 191.1 3T 1143.9 3R 26.8 S3 987.3

RRT .6728 RflF .6266 RTF .6753 CRT .6106 CRS -.4628 CST -.9716

368 2038.7 R23 .2926 R13 .8852 LSA 1281.8 NSA 124.9 S3A 15.1

SG1 2005.5 SGZ 366.0 THA 10.04 EL1 1146.0 ELI 21.3 ALF .62

LAUNCH DATE OCT 14 1970 FLIGHT TIME 100.00

HELIOCENTRIC CONIC

RL 149.21 LAL -.00

RP 107.60 LAP 3.39

RC 102.O5S GL 24.70

PLAMETOCENTR|C CONIC

C3 46.849 VHL 9.845

LNCH AZMTH LN(H TIN(

90.00 23 43 31

90.00 15 57 39

100.00 1 13 S

100.00 15 13 4

110.00 2 31 1

110.00 16 13 3_

ARRIVAL DATE JAN 22 1971

DISTANCE 303.957

LOt. 20.23 VL 28.639 GAL -12.82 AZL 84.12 HCA 144.70 SNA 138.44 ECC .23448 IN( 5.8791 Vl 29.662

LOP 165.07 VP 38.835 GAP 4.31 AZP 94.80 TAL 238.30 TAP 23.00 RCA 105.98 AlSO 170.90 V2 35.216

GP -37.04 ZAL 148.89 ZAP 120.59 ETS 330.39 ZAE 125.80 ETE 216.46 ZAC 60.72 ETC 234.56 CLP-129.60

DLA 8.76 RAL 223.05 RAID 65_.8 VEL 12.970 PTH 2.36 VHP 5.473 DPA -44.77 RAP t95.36

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TI_4E PO CST TIN INJ Z LAT

2701.0R -27.63 74.64 104.91 96.37 24 28 32 2101.1 -26.48

4795.29 17.98 206.46 98.70 67.75 15 17 55 4195.3 14.81

2425.00 -29.07 54.14 104.71 97.31 1 53 28 1625.D -27.75

4546.59 19.30 187.60 98.11 66.72 16 30 31 3R46.6 15.98

ZlRI.0G -32.67 34.95 104.04 99.94 3 7 22 1581.1 -31.15

4363.29 22.80 171._N_ 9G.39 63.81 17 26 20 3763.3 19.09

DIFFERENTIAL CORRECTIONS

TIDE 1.45E_ TRA-1.41n TC3 -.89a4 BAU .6049

ROE .0341 RRA -.0416 RC3 -.3595 FAU .06331

FOE 1.4R_ FRA -.30_4 FC3-1.2109 BSP 6273

ROE 1.4370 BRA 1.4132 BC3 .9658 FSP -583

ECC 1.7710

INJ 2 LONG

66.17

199.Z2

45.59

180.37

26.15

164.78

ORBIT DETERMINATION ACCURACY

ST 1255.5 SR 34.0 SS 594.0

CRT .9113 CRS -.8789 CST -.9739

LSA 1383.9 NSA 122.3 SSA 13.9

EL1 1255.9 EL2 14.0 ALF 1.41

RID-COURSE EXECUTION ACCURACY

SGT Z093.6 8GR 494.2 SG3 180.9

RflT .6580 RRF .6519 RTF .8777

SG6 2151.2 R23 .3133 R13 .8868

SG1 2119.5 SG2 367.6 THA 9.11
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH DATE OCT 14 197D FLIGHT TINE 102.00 ARRIVAL DATE JAN 24 1911

HELIO(ENTRIC CONIC DISTANCE 309.987

RL 148.21 LAL -.DO LOL 20.23 VL 28.559 GAL -1Z.59 AZL 83.80 HCA 147.93 SNA

RP 107.83 LAP 3.39 LOP 168.32 VP 38.T68 GAP 4.63 AZP 95.43 TAL 237.03 TAP

RC 104.339 GL 28.88 GP -38.97 ZAL 148.58 TAP 121.66 ETS $26.87 Z_.1_51 ETE

PLAN(TOCENTRIC CONIC

C3 47.184 VHL G.889 DLA 10.52 RAL 228.89 RAO 6568.8 VEL 12.983 PTH Z.37 VHP

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT

90.00 23 35 53 2760.57 -28.02

90.00 14 18 44 4738.38 18.51

100.00 1 8 24 2481.33 -29.48

100.00 15 34 50 4493.83 17.85

110.00 2 28 32 2230.58 -33.39

110.00 18 31 12 4317.34 21.39

DIFFERENTIAL CORRECTIONS

TD( 1.5944 TRA-1.4347 TCS _.9503 BAU .6270

fiDE .0578 RRA .0007 RCS -.$502 FAU .OG01G

FOE 1.4703 FRA -.2538 FCS-1.1059 BSP 6444

60( 1.5R55 BRA 1.4347 BC3 .9940 FSP -549

137.78 ECC .23280 INC 6.3981 V1 29.862

24.95 RCA 105.73 APO 169.82 V2 35.211

215.82 ZAC 58.90 ETC 254.28 CLP-132.46

5.$92 DPA -46.58 RAP 194.51ECC 1.7785

INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

76.95 107.55 94.24 24 21 53 2160.6 -27.IA 70.A0

203.02 100.22 66.68 15 37 43 4139.4 13.21 195.80

58.28 t_7.41 95.17 I 47 45 1881.3 -28.45 49.82

184.35 99.60 65.61 16 49 44 3893.8 14.41 177.25

38.72 108.90 97.77 3 3 42 1630.6 -31.98 29.78

169.14 97.78 62.68 17 43 g 3717.3 17.58 162.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2208.9 SGR 483.5 SGS 169.4 ST 1379.7 SR 50.3 SS 604.3

RRT .0340 RRF .8520 RTF .8796 CRT .9505 CRS -.9868 CST -.9760

SG6 2282.E R23 .3332 RI3 .8677 LSA 1502.1NSA 121.5 SSA 12.5

SG1 2231.7 SG2 $69.9 THA 8.13 EL1 1380.5 EL2 18.4 ALF 1.84

LAUNCH DATE OCT 14 1970 FLIGHT TINE 104.00 ARRIVAL DATE JAN 28 1971

HELIO(ENTRIC CONIC DISTANCE 315.993

RL 14R.EI LAL -.00 LOL ZO.2S VL 28.478 GAL -12._G AZL 82.98 HCA

RP 107.85 LAP 3.$8 LOP 171.5G VP 38.701 GAP 4.94 AZP 94S.18 TAL

RC 108.824 GL 29.38 &P -41.27 ZAL 143.97 TAP 1_.25 ETS 323.03 ZA_

PLANETOCENTRIC CONIC

C3 48.014 VHL 8.929 DLA 12.57 RAL Z26.52 RAD 8568.8 VEL 13.014 PTN 2.37 VHP 5.959 DPA -48.71 RAP 193.11 ECC 1.7902

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ L_ INJ fit AS( INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 25 28 5 2853.58 -28.28 84.28 110.72 91.58 24 13 18 2233.6 -27.78 75.65

90.00 14 43 7 4875.10 14.75 199.14 102.18 65.54 18 1 2 4075.1 11.31 192.13

100.00 0 57 50 2590.35 -29.80 65.38 110.68 92.50 1 40 20 1950.4 -29.13 54.84

100.00 15 57 $9 4455.54 18.11 180.71 101.52 64.48 17 11 53 $835.5 12.55 173.74

110.00 2 ZO 40 L_91.15 -35.85 43.39 110.35 95.04 2 58 51 1891.2 -52.79 34.31

110.00 18 $1 _HI 4285.50 19.74 168.02 99.58 61.51 IS 2 44 _885.5 15.78 159.14

DIFFERENTIAL COItlI_CT|G_ MID-COURSE EXECUTION ACCURACY ORBIT DETERt¢INATION ACCUI_ACY

TD( 1.7018 TRA-1.441K) TC3 -.9508 BAU .6474 SGT 2328.8 SGR 472.3 883 157.1 ST 1519.2 SR 68.3 SS 815.1

RDE .0794 RRA .0494 R(S -._J61FAU .05481 RRT .5998 _ .8245 RTF .8820 CRT .8852 CRS -.9808 CST -.9782

FOE 1.4428 FRA -.1_ FCS -.9848 BSP 7027 SGB 2374.5 R2S .3515 RIS .8892 LSA 1655.8 NSA 121.7 SSA 10.9

BD( 1.7838 EMA 1.44_ BC3 1.0085 FSP -515 S_1 2344.5 SG2 575.0 THA 7.12 EL1 1520.4 ELZ 50.T ALF 2.30

151.15 SMA 137.12 ECC .25078 INC 7.0194 Vl 29.882

235.71 TAP 26.86 RCA 105.47 APO 168.78 V2 35.202

121.07 ETE 215.31 ZAC 56.73 ETC 253.93 CLP-135.24

_AUNCH DATE O(T 14 1970 FLI GNT TIN( 106.00 ARRIVAL DATE JAN 28 1971

HELIOCENTRIC CONIC

RL 148.21LAL -.OO

RP 107.88 LAP 3.38

RC 108.R08 GL 3Z.27

PLANETOCENTRIC CONIC

C3 49.581 VHL 7.041

LN(H AZMTH LN(H TIME

• O.OO 23 13 12

RO.00 15 12 28

1DO.D0 D 48 35

100.00 18 25 42

110.00 2 12 54

110.00 17 15 52

DIFFERENTIAL CORRECTIONS

TOE 2.0125 TRA-1.4517 TC$ -.8512 BAU .6641

RDE .0987 ImA .1078 RC3 -.3148 FAU .04887

FOE 1.4185 FRA -.1055 FC3 -.8498 BSP 7386

ROE 2.0148 BIRA 1.4557 BC3 1.0019 FSP -474

OISTAN(E 321.975

LOt. 20.23 VL 28.388 GAL -12.12 AZL 82.22 1'4CA 154.37 SNA

LOP 174.81 VP 38.833 GAP 5.24 AZP 97.02 TAL 234.37 TAP

GP -44.02 ZAL 140.97 ZAP 122.30 ETS 518.83 ZAE 118.39 ETE

136.46 ECC .22903 INC 7.7817 Vl 28.862

28.73 RCA 105.21 APO 187.71 VZ 35.185

214.07 ZAC 54.12 ETC 253.43 CLP-138.00

DLA 14.97 RAL 230.58 RAD 6588.8 VEL 15.075 PTM 2.39 VHP 8.295 DPA -51.18 RAP 191.15 ECC 1.8140

L-I TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2924.$9 -28.27 90.95 114.55 88.24 24 1 57 2324.9 -28.21 82.28

4589.82 12.57 194.67 104.76 64.41 18 29 8 3899.8 9.02 187.78

2858.43 -29.88 69.78 114.80 89.14 1 30 31 Z038.4 -28.88 60.98

4305.51 14.02 178.57 104.05 63.32 17 38 28 5765.5 10.32 189.73

2588.51 -34.15 49.23 114.56 91.59 2 52 21 1788.5 -33.55 40.04

4205.59 17.78 162.58 101.95 60.51 18 25 58 3808.4 13.89 155.83

NID-COUR8EEXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2445.858R 459.0 SG5 145.8 ST 1678.7 SR 64.3 S$ 827.5

RRT .$452 RRF .8024 flTF .8852 CRT .8458 CRS -.8_01CST -.RROG

SG8 2488.4 R25 .3870 RI5 .8913 LSA 1789.8 NSA 125.0 SSA 9.3

$G1 2458.7 SG2 582.7 THA 5.99 ELI 1680.2 EL2 45.2 ALF 2.43

LAUNCH DATE OCT 14 1970 FLIGHT TIN( 108.00 ARRIVAL DATE JAN 30 1971

HELIOCENTRIC CONIC DISTANCE 527.955

RL 149.21 LAL -.00 LOL ZO.2S VL 28.314 GAL -11.88 AZL 81.25 HCA 157.56 _4A 135.81ECC .22734 IN( 8.7455 Vl 29.882

RP 107.71 LAP S.$2 LOP 170.05 VP 31.564 GAP 5.52 AZP 98.09 TAL 252.99 TAP 30.58 RCA 104.94 APO 166.68 V2 35.184

RC 111.11¢1, GL 55.85 GP -47.$4 ZAL 137.51 TAP 121.70 ETS 514.19 ZAE 115.37 ETE 214.$8 ZAC 50.9_ ETC 252.70 CLP-140.8A

PLAN[TOCENT_IC CONIC

C3 _2.309 VHL 7.23_ DLA 17.78 RAL 252.95 RAD 8568.9 VEL 15.178 PTH 2.41 VHP 6.752 DPA -54.01 RAP 188.28 ECC 1.8609

LNCH AZNTH LN(N TIME L-I TINE INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ _ LONG

90.00 22 55 38 50,42.21 -27.72 91.49 119.18 85.99 25 48 21 2442.2 -28.27 90.87

90.00 15 48 57 4509.15 9.84 189.40 10_.29 85.52 17 4 6 $909.1 6.18 182.84

100.00 0 31 21 2741.28 -L'9,48 77.9_ 119.38 84.88 I 17 7 2148.5 -29.89 68.13

100.00 18 59 5_ 4280.34 11.42 171.76 107.45 82.19 18 11 12 _80.5 7.81 185.04

110.00 2 £ 27 _481.2_ -34.08 58._4 119.75 87.21 2 43 28 1881.2 -54.09 47.40

110.00 17 45 14 4158.15 15.44 158.44 105.11 59.12 18 54 15 5538.1 11.25 152.08

DIFFERENTIAL C_CTION_ MID-C.OIJI_ EXECUTION ACCUIRACY ORBIT DETERHINATION ACCURACY

TD( 2.S051 TRA-I.4_N_ TC5 -.9244 BAU .8781 SGT 2590.5 _ 44_.4 SG3 129.5 ST 1881.5 SR 95.4 SS 640.2

RID( .10_3 _A .1794 RCS -.2851FAU .04257 RRT .4S51 _RF .7918 RTF .8900 CRT .7811CRS -.8857 CST -.8831

FDE 1.$888 FRA -.0459 FC5 -.7015 BSP 7735 _ 2_98.8 R_ .3782 RIS .8947 LSA lS)_8.7 NSA 125.4 SSA 7.6

BD( 2.3074 MA 1.4503 BC3 ._8 FSP -429 S_1 2588.8 S_2 585.5 TMA 4.61 EL1 1862.9 EL2 80.5 ALF 2.19
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH OATS OCT 14 1970

HELIOCE HTRIC CONIC

RL 149.21 LAL -.00

RP 107.74 LAP 3.28

RC 113.442 GL 39.54

PLANE TOC[NTRIC CONIC

C$ 51.979 VHL 7.541

LNK:H AZNTH LNICH TINS

gO.DO 22 30 12

90.00 14 39 40

100.00 D 9 42

100.00 17 43 47

110.00 I 47 59

110.00 19 21 59

FLIGHT TIN( 110.00 ARRIVAL DATE FEB I 1971

DISTANCE 355.915

LOt. 20.23 VL 28.231 GAL -11.lt AZL 79.99 HCA

LOP 181.29 VP 39.494 GAP S.TI AZP tl.41 TAL

GP -51.34 ZAL 133.47 ZAP 120.34 ETS SOI.II Zk(

160.78 SMA 135.17 ECC .22570 INCID.0115 Vl 29.862

231.57 TAP 32.35 RCA 104.SS APO 195.67 V2 35.174

111.85 (TE 215.53 ZAC 47.10 (TC 251.59 CLP-143.96

DLA 21.08 RAL 255.74 RAD 1519.0 V(L 13.554 PTH 2.44 VHP

L-I TIM( INJ LAT INJ LONG |NJ RT ASC 1NJ AZMTH INJ TIM(

511•.27 -21.10 110.e9 124.11 78.61 23 23 31

43•4.S0 4.27 14£.N 115.20 62.35 17 49 54

2891.11 o29.14 88,47 123.10 79.49 0 57 53

4177.70 8.10 185.95 112.20 61.15 18 53 24

2583.40 -35.27 44.10 1£1.01 81.47 2 31 3

4057.97 12.58 154.19 109.52 57.95 19 29 37

DIFFERENTIAL COIRRECTIONS

TOE 2.9955 TRA-1.4(_O TC3 -.0584 BAU .9782

ROE .O819 RRA .2755 RCS -.23G5 FAU .03540

FOE 1.$947 FRA .0130 FC5 -.5388 BSP 7903

BOlE 2.$9R8 BRA 1.42911 9C3 .8903 FSP -389

MID-COURSE EXECUTION ACCUIRACY

I_T 2170.3 8_R 42•.| $4;3 115.8

RRT .293e RRF .05M RTF .8969

2710.0 RZ3 .5859 R13 .8997

_l_l 2t79.3 $G J) 40(I.0 THA 2.74

LAU4_H DATE OCT 14 1970

7.529 DPA

HELIOCENTRIC CONIC

RL 149.21 LAL -.O0

RP IO7.77 LAP 5.25

RC 115.739 £L 44.15

PLANETOCENTRIC CONIC

C3 95.192 WSL 8,074

LN(H AZNTH LNCH TIN(

90.00 21 47 SZ

90.00 17 41 2

100.00 23 31 50

IOO.OG 18 44 45

110.00 1 27 5

110.00 19 • 51

DIFFEN[NTIAL CONIt[¢TI0N8

TDE $.1107 TItA-1.3355

ROE -.019£ IMA .$943

FOE 1.3297 FRA .O4•R

ROE 5.2197 MA 1.5955

-57.15 RAP 183.63 (CC 1.9377

PO CST TIM INJ 2 LAT INJ 2 LONG

2599.3 -27.41 102.27

5794.3 2.32 17S.19

2291.1 -29.31 79.66

3577.7 4.19 139.33

1985.6 -34.07 34.95

3458.0 6.26 147.77

ORBIT DETERMINATION ACCURACY

ST 2074.7 SR 92.Z SS 656.1

CRT .5475 CRS -.$793 CST -.9058

LSA 2174.1NSA 129.7 SSA 9.O

EL| 2073.5 EL2 77.1ALF 1.39

FLIGHT TIN[ 112.00 ARRIVAL DATE FEB 3 1971

DISTANCE 339.797

LOL 20.23 VL 28.149 GAb -11.50 AZL 78.44 HCA 105.97 SMA 134.55 ECC .22411 INCll.7590 Vl 29.892

LOP 184.52 VP 5•.424 GAP 9.05 AZP 101.31 TAL 230,12 TAP 34,09 RCA 104.38 APO 164.68 v2 55.184

GP -58.18 ZAL 128.71 ZAP 118.0• ETO 302.01ZNE 107.80 (TE 212.01 ZAC 42.36 ETC 249.78 CLP-147.73

DLA 24.•5 RAL 239.15 RAD 030t).2 V[L 13.050 PTH 2.50 VHP 0.1•4 DPA -00.40 RAP 178.90 [CC 2.0729

L-I TIN( INJ LAT [NJ _ |NJ RT ASC INJ AZMTH INJ TZN[ PO CST TIM [NJ 2 LAT INJ 2 LONG

34£9.45 -_.07 120.33 130.05 71.79 22 45 2 202•.4 -24.55 118.4D

4L_L_I.52 .0• 173.05 120.44 61.70 18 58 51 _29.3 -2.80 167.OO

30•4._4 -24.81 102.62 131.e0 72.70 24 23 24 2494.2 -29.95 94.47

4039.04 3.51 158.50 11•.27 60.29 19 52 5 3459.9 -.47 151.78

2741.08 -31.01 70.22 133.04 74.84 2 12 49 2143.I -52.78 09.44

5940.07 •.02 140.95 115.08 54.89 20 15 59 3590.9 4.60 142.93

NIO-COUIRIM[ EXECUTION ACCURACY ORBIT DETERt4INATION ACCURACY

TC3 *.755• 6AU .9750 $1;T 2791.7 8GR 424.7 043 97.4 ST 2500.4 SIq 94.0 SS 660.7

RC5 *.1784 FAU .02889 RRT -.0011RRF .5757 RTF .9098 CRT -.2529 CRS .1070 CST -.9889

FC5 -.$•$• BSP 8519 _ 2023,8 R25 -.3797 R13 -.9098 LSA 2399.1MSA 132.1 SSA 4.7

BC5 .7745 FSP -335 SGI 2791.7 9G2 424.6 THA 179.99 ELI 2306.S EL2 91.5 ALF 179.40

LAUNCH DATE OCT 14 1970

H(LIOCENTRIC CONIC

RL 149.E1LAL -.DO

RP 107.S0 LAP 3.16

RC 118.005 GL 49.45

PLAN[TOCENTRIC CONIC

C3 00.920 VML 8.979

LN(H AZMTH LNCH TIN(

01.9S 10 50 0

08.04 21 10 11

100.00 22 15 20

1OO.OO 20 37 27

110.00 0 53 45

110.00 2O 17 55

FLIGHT Tll41[ 114.00 ARRIVAL DATE FEB 5 1971

DISTANCE 343.633

LOt. 20.23 VL 28.067 GAL -11.09 AZL 75.09 HCA

LOP 167.76 VP 38.354 GAP S.29 AZP 104.00 TAL

;P -61.95 ZAL 125.08 ZAP 114.20 (T0 294.80 ZA(

IS7.13 SMA 133.9D ECC .22255 INC14.3411 Vl 29.992

228.04 TAP 55.77 RCA 104.10 APO 103.70 V2 35.153

102.50 ETE 208.$5 ZAC 50.50 ETC 24S.39 CLP-153.11

DLA 29.35 RAL 245.43 RAD lSi•.l VEL 14.212 PTH 2.59 VHP

L-I TIM( INJ LAT |NJ LONG INJ fit ASC INJ AZMTH INJ TIM(

4092.84 -10.47 109.75 154.20 92.45 20 0 15

3045.75 -10.40 138.39 134.25 02.42 22 11 17

34•3.14 -15.41 125.95 151.81 64.07 23 11 9

3770.98 -5.1K) 145.50 131.59 1_.59 21 40 17

2973.23 -25.00 95.90 141.02 64.07 I 45 10

5853.33 4.22 142.18 125.54 50.05 21 21 26

DIFFER(NTIAL CORRECTIONS

TDE 3.RR4• TRA-1.1812 TC3 -.5845 BAU .63•2

RDE -.5079 RIIA .5833 RC$ -.1010 FAU .02157

FOE 1.3OQ7 FRA .OH2 FC3 -.2518 BSP 8798

ROE 4.OO44 BRA 1.3173 BC5 .5930 FSP -278

LAUNCH DATE OCT 14 1970

HELIOCENTRIC CONIC

RL 149.21 LAL -.00

RP 107.J4 LAP 3.09

RC 110.271 G4. 55.21

PLAN(TOCENTRIC CONIC

C$ 113.44• VHL 10.051

LNCH AZMTH LIk(H TIM(

70.30 17 59 38

109.84 2£ 54 14

70.$9 17 59 5•

109.94 _ 54 24

110.00 23 25 51

110.00 _ 19 21

DIFFERENTIAL C,(XUWCTION8

TOE S.1L_DO TRA -.81tlH

RD(-I;t2II NIIA .8557

FOE 1.$22• FRA .IL_J?

BO[ 5.2149 BRA 1.1903

MIO-CCRNI2( EXECUTION ACCURACY

lit 2881,! _ |03,f _5 _.7

RRT -.4040 RRF -.1270 RTF .9204

Sr_ 2•32.5 RZ3 -.3500 R15 -.9259

541 2••8°0 842 44.4.3 THA 175.24

9.542 0PA -93.21 RAP 105.99 (CC 2.3209

PO CST TIM INJ 2 LAT INJ 2 LONG

3492.8 -14.06 162.80

3005.7 -14.07 131.50

2865.1 -10.77 118.77

5170.7 -9.47 136.80

2575.3 -28.00 85.92

5255.5 -.27 133.97

ORBIT DETERMINATION ACCURACY

ST 2502.2 SR 254.4 SS 607.7

CRT -.0879 CRS .9237 CST -.9922

LSA 2659.7 i4SA 137.0 SSA 3.4

ELI 25?0.7 EL2 IO7.5 ALF 175.35

FLIGHT TIN[ 111.00 ARRIVAL DATE FEB 7 1971

DISTANCE 351.442

LOL ZO.23 VL 27.•85 GAL -10.7• AZL 71.45 NCA 170.25 8HA 135.28 ECC .22096 1NC19.5540 Vl 29.862

LOP 1•0.•• VII 58.214 GAP 0,51 AZP 10_.30 TAL 227.12 TAP 37.37 RCA 103.83 APO 1•2.75 Y2 35.141

GP -98.05 ZAL 11t.45 ZAP 110,_• [78 2_,52 ZAE 95.91 ETE Z00.60 ZAC 2•.25 ETC 240.21 CLP-165.12

OLA 33.11tl RAL 24l.ll R/d) 0570.2 V[L 15.323 PTH 2.74 W4P 11.868 DPA -84.25 RAP 149.00 ECC 2.6070

L-! TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

4418.58 -•.20 1•3.•5 145._0 57.14 19 13 21 3822.0 -13.52 187.45

$414,O_ -•.25 1t$.97 149.19 57.14 25 52 26 2884.0 -13.51 117.40

4411.59 -9.2• 19_.95 145.10 57.14 19 13 21 382t.0 -15.32 187.45

_484.02 -•.25 123.•7 145.19 57.14 23 52 20 2084.0 -13.51 117.48

5_14.17 -12.35 11|.•7 147.21 57.87 24 20 20 27•4.2 -18.50 112.33

5S•0.40 -0.18 127.S0 145.17 50.31 23 20 42 _9•0.4 -10.57 121.55

NIO-COUIRS[ EXECUTION ACCURACY ORBIT O[TERNINATION ACCURACY

TC3 -.3578 BAU .5457 _GT L_Oe.O _ 84_.3 _45 64.9 _T 2759.0 M 079.8 SS 730.0

RC3 -.O1_1 FAU .O1409 RRT -._ RRF -.1304 RTF .•5(5 CRT -.•023 CRS .4409 CST -.9957

FC_ -.107_ B•P 9160 _ _O33.1 RL_J -.3128 R13 -.•449 LSA 2930.3 NSA 143.7 SSA 2.3

BC3 .5505 FSP -220 _T,1 2990,7 $42 444.4 THA 105.84 ELI 2858.8 ELI 125.9 ALF 166.37
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL .%. 1970,

LAUNCH DATE OCT 14 1970 FLIGHT TIN( 118.00 ARRIVAL DATE FEB 9 1971

HELIO(ENTRIC CONlC DISTANCE 357.138

RL 149.21 LAL -.00 LOt. 20.23 VL Z7.SOS &AL -10.47 AZL 63.42 HCA

RP 107.87 LAP 3.00 LOP 194.ZZ VP 39.213 GAP 6.99 AZP 116.42 TAL

RC 122.531GL S0.25 GP -74.92 ZAL 108.88 ZkP 104.86 ETS Z57.04 ZAE

PLAMETO£ENTRIC CONIC

($ 199.975 VHL 14.141DLA 37.70 RAL 257.33 RAD 6571.1VI[L 17.925 PTH

173.28 SNA 13Z.67 ECC .Z1919 1NC26.5798 Vl Z9.862

225.53 TAP 38.80 RCA 103.59 APO 161.75 V2 39.130

86.65 ETE 178.90 ZAC Z0.23 ETC ZZ6.49 CLP 170.19

3.00 VHP

LN(H AZNTH LN(H TIN( L-I TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZMTN

95.99 17 59 Sl 4129.94 -5.97 Z08.1§ 159.57 52.70

119.01 0 6 8 3480.47 -5.95 121.35 159.56 52.70

93.99 17 S9 31 4629.04 -5.97 208.15 159.$7 52.70

116.01 0 6 6 3496.47 -5.95 121.55 159.56 52.70

63.99 17 SS 51 4S29.94 -5.97 206.15 159.57 52.70

116.01 0 6 8 5480.47 -5.95 121.35 159.56 32.70

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 9.1319 TRA .1479 TC3 -.1033 BAU .2764 SqTT 2502.7 SGR 1843.9 SG3 52.4

R0(-4.3679 RRA 1.0249 RC3 -.0023 FAU .00321 R1RT -.9427 RRF -.8956 RTF .9916

FOE 1.4687 FRA .1979 FC3 -.0226 BSP 9289 SGB 3109.8 R23 -.2332 R13 -.9709

BID( 7.5285 lIRA 1.0354 9C3 .1034 FSP -179 SG1 3069.0 SG2 S0Z.3 THA 144.08

16.512 DPA -60.99 RAP 130.41ECC 4.Z911

INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

19 14 1 4029.9 -10.77 202.09

1 4 8 2860.5 -10.75 119.30

19 14 1 4029.9 -10.77 202.09

1 4 8 2680.5 -10.73 119.30

19 14 1 4029.9 -10.77 202.09

1 4 8 2680.5 -10.75 119.30

ORBIT DETERMINATION ACCURACY

ST 2484.6 SIR 1776.7 SS 830.0

CRT -.9952 CRS .9906 CST -.9992

LSA 3196.8 NSA 133.4 33A 1.4

EL1 3051.2 EL2 141.5 ALF 144.47

LAUNCH DATE OCT 14 1970 FLI_,IT TINE lZ0.00 ARRIVAL DATE FED 11 1971

HELIOCENTRIC CONIC DISTANCE _Z.491

RL 149.21 LAL -.00 LOL Z0.23 VL 27.922 GAL -10.07 AZL 43.80 HCA 175.97 SHA 132.08 ECC .21660

RP 107.91 LAP 2.91 LOP 197.44 VP 38.143 GAP 6.77 AZP 1_.13 TAL 223.79 TAP 39.75 RCA 103.47

RC 124.791 GL 59.29 GP -71.01 ZAL 100.96 ZAP 98.79 ETS 211.38 ZAE 71.93 ETE 136.72 ZAC 12.96

PLAN[TOCENTRIC CONIC

C3 529.975 VHL 22.3tP7 DLA 35.85 RAL 268.97 RAD 9§7_.4 V1EL 25.498 PTN 3.35 VHP 28.018 DPA -49.01

LNCH AZNTH LN(H TIN( L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIN( PO CST TIN

97.03 18 59 23 4_J3.91 -1.31 Z09.82 177.19 54.17 ZO 17 37 4093.6

112.97 O 39 32 _Hk._9.93 -1.29 130.69 177.17 54.17 1 37 10 3038.9

67.03 18 39 Lr3 4993.91 -1.31 209.112 177.19 54.17 20 17 37 4093.6

112.97 0 39 32 3138.93 -1.29 150.H 177.17 54.17 1 37 10 3038.9

67.03 18 59 _ 4C403.91 -1.31 Z09.82 177.19 54.17 20 17 37 4093.6

11£.97 0 _ _M! 3838.93 -1.29 130.(H) 177.17 54.17 1 37 10 3039.9

1N(46.2041 Vl 29.862

APO 160.68 V2 35.118

ETC 231.63 CLP 118.00

DIFFERENTIAL CCRIECTIONI MID-COURSE EvlrCUTION ACCURACY

TDE £.4101 _ltA 1.7871 TC3 -.0103 BAU .9346 SGT 613.2 $CdR _237.2 $G3 45.4

R0-11.5t13 RRA -.8279 RC3 -,IS49 FAU-.01293 RRT -.7S33 RRF -.9948 RTF .8612

FDE 2.000Z FRA .4393 FC3 .0212 BSP 9320 Sr_ 3017.5 R23 -,1330 R13 -.9903

BD911.809tP BRA 1.1HHDQ BC3 .1330 FSP -151 $4;1 3023.9 $92 313.0 THA 102.24

RAP 115.81 ECC 9.7039

INJ 2 LAT INJ 2 LOnG

-5.97 203.73

-S.SS 124.59

-5.97 203.73

-5.93 124.59

-5.97 203.73

-5.95 124.59

ORBIT DETERt¢INATION ACCURACY

ST 622.7 SR 2881.5 SS 1210.4

CRT -.9710 CRS .9985 CST -.9826

LgA 3183.1MSA 153.9 9SA 1.S

ELI 2944.4 EL2 145.8 ALF 101.88

LAUNCH DATE OCT 14 1970 FLIGHT TIM( 122.00 ARRIVAL DATE FEB 13 1971

HELIOCENTRIC CONIC

RL 149.21 LAL -.OD

RP 107.93 LAP 2.91

RC 127.039 GL -45.89

PLAM(TOCENTRIC CONIC

C3140R.993 VHL 37.349

LNCH AZNTH LNCH TIM(

24.44 5 59 31

155.59 19 20 55

24.44 S 59 51

159.59 19 20 55

24.44 S 59 51

159.S4 19 L_O $5

DISTANCE 372.016

LOt. 20.23 VL 27.741 GAL -10.55 AZL 171.30 HCA 162.64 9NA

LOP 200.96 VP $8.073 GAP 9.06 AZP 8.71 TAL 223.56 TAP

GP 50.31 ZAL 97.02 ZAP 96.04 ETS 176.72 ZAE §?.20 ETE

131.49 ECC .22601 INC91.2993 Vl 29.862

46.40 RCA 101.77 APO 191.21 V2 55.105

247.52 ZAC 128.63 ETC 266.32 CLP 99.48

DLA -68.94 RAL 269.64 RAD 6573.2 V[L $9.131 PTH 3.53 VHP 46.643 DPA 70.77

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN

2449.64 -1.24 77.56 200.11 138.63 6 40 36 1846.7

702.03 -1.24 289.17 200.14 158.63 16 32 37 102.1

2446.69 -1.24 77.56 200.11 159.63 6 40 38 1846.7

702.05 -1.24 289.17 200.14 138.93 16 32 37 102.1

2446.EdS -1.24 77.56 Z00.11 159.63 6 40 38 1946,7

702.03 -1.24 209.17 L_0.14 136.63 16 32 37 102.1

DIFFERENTIAL CORRECTIONS

TO( 5.5739 TRA .0172 TC3 -.0837 BAU 3.3645

R0-10.8981 RRA 2.9357 RC3 .1699 FAU-.03373

FDE-2.S964 FRA .6714 FC3 .0342 BSP 7620

B0(12.2419 BRA 2.9_HS3 BC3 .1991 FSP -139

NID-COURSE EXECUTION ACCURACY

SGT 1056.3 SGR 2426.8 6G3 45.5

RRT -.8484 RRF .9969 RTF -.8310

Srd3 2349.41_3 -.1091 R13 .9935

SGI 2597.0 _ 523.9 THA 111.19

RAP 146.67 ECC24.2044

INJ Z LAT INJ 2 LONG

6.20 75.05

6.21 286.67

6.20 75.05

6.21 286.67

6.20 75.05

6.21 286.67

ORBIT DETERMINATION ACCURACY

ST 851.0 SR 1703.8 SS 1571.3

CRT -.9741CRS-I.000O CST .9719

LSA 2462.1MSA 184.9 SSA 2.1

ELI 1896.6 EL2 173.0 ALF 116.18

LAUNCH DATE OCT 14 1970 FLIGHT TIN( 124.00 ARRIVAL DATE FEB 13 1971

HELIOCENTRIC CONIC

RL 149.21 LAL -.00

RP 107.90 LAP 2.70

RC 129.278 GL -60.97

PLANETOCENTRIC CON|C

CS 343.910 VHL 18.543

LN(H AZNTH LNCH TIME

T.92 1 44 51

172.38 13 14 1

7.92 1 44 $1

172.$8 15 14 1

7.62 1 44 51

172.58 13 14 1

DISTANCE 376.359

LOL 20.23 VL 27._1 GAL -9.93 AZL IL_.46 M(A 184.54 SHA 130.92 ECC .22069 IN($6.4794

LOP 203.99 VP 38.003 GAP 7.84 AZP 33.61 TAL 221.46 TAP 46.01 RCA 102.02 APO 139.81

GP 72.27 ZAL 103.34 ZAP 101.63 (TS 142.33 ZAE 83.46 ETE 217.22 ZAC 153.89 ETC 245.73

OLA -83.30 RAL 234.23 RAD 6571.9 V_L 21.569 PTH 3.22 VHP 24.582 DPA 69.05 RAP 231.75

L-I TIN( INJ LAT 1NJ lONG INJ RT A$C INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT

2383.24 4.90 93.28 143.14 173.27 2 24 37 1785.2 12.84

5847.38 4.90 239.00 143.69 173.27 14 51 49 5267.4 12.85

2383.Z4 4.90 8§._ 143.64 173.27 2 24 37 1785.2 12.84

59G7.38 4.90 236.00 143.69 173.27 14 51 49 3267.4 12.85

2383.24 4.90 83._ 143.01 173.27 2 24 37 1783.2 12.84

5897.39 4.90 256.00 143.qHI 173.27 14 51 49 3267.4 12.85

DIFFERENTIAL CORRECTIONS

TDE-S.1393 TRA -.0473 TC3 -.010£ BAU .3974

RDE-8.4047 RRA -.9613 RC3 .01139 FAU-.O0147

FDE-l.7949 FRA -.0914 FC3 .0037 RSP 10111

DOE 8.9715 BRA .6630 BC3 .01_4 FSP -1_4

Vl 29.862

V2 $5.093

CLP 131.46

ECC 6.6399

INJ 2 LONG

84.74

257.45

84.74

257.45

64.74

257.45

NID-O_U_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 178.4 ll_ _147.9 SG3 52.0 ST 970.3 SR 2649.3 SS 1181.4

RRT .|MI471U_ r .leO_ RTF .9378 CRT .9871CR3 -.9976 CST -.9957

_.31_ -.|336 R13 .9875 LSA 3054.8 NSA 136.0 SSA .9

_M_I 3217.0 _ 4_2.3 THA 74.33 EL1 2817.6 EL2 146.2 ALF 70.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL+ 5 197Op

LAUNCN DATE OCT 14 1970 FLIGHT TI#E 126.00 ARRIVAL DATE FEB 17 1971

HELIOCENTRIC CONIC

RL 149.21 LAL -.DO

RP 108.03 LAP 2.56

RC 131.513 GL -57.94

PLANETOCENTRIC CONIC

C3 I27.672 VHL 11.299

LNCH AZMTH LN(H TIME

15.34 0 18 44

164.66 11 17 42

15.34 0 18 44

164.66 11 17 42

15.34 0 IS 44

184.6S 11 17 42

DIFFERENTIAL CORRECTIONS

TOE-3.ZS91 TRA-l.Z890 TC3 -.2824 BAU .4837

ROE -.1455 RRA -.5133 RC3 -.0239 FAU .01409

FOE -.8992 FRA -.Z448 FC3 -.0956 BSP 108Zl

BOE 3.2623 BRA 1.3974 BC3 .2834 FSP -208

DISTANCE 381.787

LOt,. 20.23 VL 27.§82 GAL -9.54 AZL 110.61HCA 187.33 SNA 130.35 ECC .21869 INCZO.6123 Vl 29.86Z

LOP Z07.10 VP 37.933 GAP 7.93 AZP 69.54 TAL 219.73 TAP 47.07 RCA 101.85 APO 158.86 V2 35.080

GP 70.87 ZAL 111.15 ZAP 109.06 ETS 87.94 ZAE 96.63 ETE 164.85 ZAC 161.15 ETC 222.65 CLP 175.30

DLA -76.53 RAL 208.88 RAO 6370.4 VEL 15.780 PTH 2.80 VHP 15.326 DPA 55.57 RAP 243.96 ECC 3.1012

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2226.03 14.68 79.14 115.27 166.07 O 55 50 1626.0 22.44 77.48

5727.63 14.69 259.34 115.29 166.07 12 53 10 5127.6 22.44 257.68

2226.03 14.68 79.14 115.27 166.07 0 55 50 1626.0 22.44 77.48

5727.63 14.69 259.34 115.29 166.07 12 53 10 5127.6 22.44 257.68

2226.03 14.68 79.14 115.27 166.07 0 55 50 1626.0 22.44 77.48

5727.63 14.69 259.34 115.29 166.07 12 53 10 5127.6 22.44 257.68

MID-COURSE EXECUTION ACCURACY C]RBIT DETERMINATION ACCURACY

SGT 3318.5 STAR 1121.Z $63 63.4 ST 1854.8 SR 343.3 SS 639.9

RRT .8848 RRF .7788 RTF .9801 CRT ,6349 CRS -.5260 CST -.9910

$Ge 3502.8 RZ3 -.2326 R13 .9708 LSA 1972.3 MSA 278.6 SSA 1.6

SG1 3466.9 SG2 500.1 THA 17.01 ELI 1867.8 EL2 263.4 ALF 6.84

LAUNCH OATE OCT 14 1970 FLIGHT TIME 128.00 ARRIVAL DATE FEB 19 1971

HELIOCENTRIC CONIC

RL 149.21 LAL -.00

RP 108.07 LAP 2.45

RC 133.740 GL -30.93

PLANETOCENTRIC CONIC

CS 88.792 VHL 9.294

LNCH AZNTH LNCH TIN[

24.01 0 38 19

153.99 11 21 17

24.01 O 58 19

155.99 11 21 17

24.01 0 38 19

lS5.99 11 81 17

DIFFERENTIAL CORRI[CTION8

TDE-£.3833 TRA-1.3193 TCS -.7839 BAU .7238

ROE .4829 RRA -.184_9 RC3 .0688 FAU .02263

FDE -.8204 FRA -.2788 FC3 -.2848 BSP 11173

BOE 2.3731 BRA 1.5285 8C3 .7888 FSP -280

DISTANCE 387.450

LOL 20.23 VL 27.503 GAL -9.19 AZL 103,72 PICA 190.37 SNA 129.80 ECC .21749 1NC13.7188 Vl 29.862

LOP 210.32 VP 37.804 GAP 8.09 AZP 76.50 TAL 218.06 TAP 48.44 RCA 101.57 APO 158.03 V2 35.067

GP 83.11 ZAL 118.04 ZAP 116.35 ETS 71.10 ZAE 104.92 ETE 150.99 ZAC 138.95 ETC 234.72 CLP-168.96

DLA -69.01 RAL 214.29 RAO 6589.3 VEL 13.789 PTH 2.52 VHP 11.484 DPA 45.01 RAP 245.96 ECC 2.1321

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2071.84 22.58 89.70 113,10 157.18 1 32 51 1471.8 29.90 66.55

5612.78 22.57 238.76 115.12 157.18 12 54 30 5012.8 29.90 255.61

2071.84 22.56 89.70 115.10 157.18 1 32 51 1471.8 29.90 66.55

3812.78 22.57 258.76 113.12 157.18 12 34 50 3012.8 29.90 255.61

2071.84 22.36 69.70 115.10 157.18 1 32 31 1471.8 29.90 64_.55

5812.78 22.37 238.78 115.12 157.18 12 54 50 5012.8 29.90 255.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3585.4 8GR 478.8 863 78.9 ST 1830.5 $R 347.3 SS 584,8

RflT .1542 RRF -.1572 RTF .9470 CRT -.7090 CRS .8477 CST -.9751

SGB 3617.0 R25 -.$095 R13 .9461 LSA 1934.3 MSA 268.2 SSA Z.5

SG1 3586.2 8G2 470.8 THA 1.19 EL1 1847.3 EL2 242.7 ALF 172.20

LAUNCH DATE OCT 14 1970

HELIOCENTRIC CONIC

RL 149.21 LAL -.DO

RP 108.11 LAP Z.31

RC 135.9§7 GL -43.77

PLAMETOCENTRIC CONIC

C3 45.870 VHL G.773

LNCH AZHTH LN(H TIME

31.93 I 40 54

148.07 11 27 37

31.93 1 40 54

148.07 11 27 $7

31.93 1 40 54

148.07 11 27 37

FLIGHT TINE 130.00 ARRIVAL DATE FEB Zl 1971

DISTANCE 393.181

LOL 20.23 VL 27.426 GAL -8.85 AZL 99.96 HCA 193.49 SNA

LOP 213.53 VP 37.796 GAP 8.27 AZP 80.31 TAL 216.40 TAP

GP 55.§2 ZAL 123.58 ZAP 122.94 ETS 65.07 ZAE 110.83 ETE

129.26 ECC .21664 INC 9.956? Vl 29.862

49.89 RCA 101.26 APO 157.26 VZ 35.054

148.59 ZAC 153.74 ETC 244.59 CLP-163.83

DLA -62.25 RAL 220.42 RAO 6568.7 VEL 12.932 PTH 2,36 VNP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME

1944.8§ 27.14 59.21 114.76 148.45 2 13 18

5340.91 27.15 257.12 114.77 148.44 12 59 58

1944.85 27.14 59.21 114.76 148.45 2 13 18

3340.91 27.15 257.12 114.77 148.44 12 59 58

1944.85 27.14 59.21 114.76 148.45 2 13 18

5540.91 27.15 257.12 114.77 148.44 12 39 38

MID-COURSE EXECUTION ACCURACY

SGT 3891.5 8GR 479.9 SG3 94.9

RRT -.4117 RRF -.7152 RTF .9211

SGB 3722.8 R23 .3605 R13 -.9235

$G1 3696.9 SG2 436.7 THA 176.89

DIFFERENTIAL CORRECTIONS

TOE-1.8526 TRA-1.5437 TC3-1.$422 BAU .8298

ROE .4763 RRA -.0840 RC3 .1721 FAU .02895

FOE -.7838 FRA -.2700 FC3 -.5464 BSP 11369

BIDE 1.9129 BRA 1.5450 BC3 1.3532 FSP -312

FLIGHT TIME 132.00LAUNCH DATE OCT 14 1970

9.568 DPA 36.34 RAP 246.69 ECC 1.7549

PO CST TIN INJ 2 LAT INJ Z LONG

1344.9 33.87 54.60

4940.9 33.88 252.50

1344.9 33.87 54.60

4940.9 33.88 252.50

1344.9 33.B7 54.60

4940.9 33.88 252.50

ORBIT DETERMINATION ACCURACY

ST 1779.6 SR 404.7 SS 547.8

CRT -.8370 CRS .9321 CST -.9642

LSA 1888.8 NSA 232.1 SSA 3.6

ELI 1812.1 EL2 217.5 ALF 169.06

ARRIVAL DATE FEB 23 1971

HI[LIOCENTRIC CONIC DISTANCE 398.937

RL 149.21 LAL -.00 LOt. 20.23 VL 27.349 GAL -8.51 AZL 97.59 HCA 196.64 SNA 128.73 ECC .21600 IWC 7.5939 V1 29.862

RP 109.15 LAP 2.17 LOP 218.74 VP 37.728 GAP 8.46 AZP 88.72 TAL 214.74 TAP 51.58 RCA 100.93 APO 156.54 V2 35.041

RC 138.198 GL -37.36 GP 48.93 ZAL 127.11ZAP 128.87 ETS 61.81ZAE 115.17 ETE 149.27 ZAC 148.36 ETC 230.13 CLP-162.03

PLAMETOCENTRIC CC_IIC

C3 $4.997 VHL 3.890 OLA -58.40 RAL 225.60 RAD 6568.4 VEL 12.493 PTH 2.26 VHP 8.502 DPA 29.10 RAP 247.37 ECC 1.5710

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN 1NJ 2 LAT |NJ Z LONG

38.95 2 19 34 1840.58 29.18 49,01 113.81 140.66 2 50 14 1240.6 35.22 43.23

141.05 11 30 19 5504.31 29.19 255.65 115.63 140.66 15 2 5 4904.3 35.23 249.8?

38.95 2 19 34 11140.58 29.18 49.01 113.61 140.6tl 2 50 14 1240.6 35.22 43.23

141.03 11 30 19 5304.51 29.19 255.65 113.65 140.66 13 2 3 4904.3 35.23 249.87

39.95 2 19 34 11140.58 29.18 49.01 115.81 140._ 2 50 14 1240.6 35.22 43.23

141.05 11 50 19 5504.51 29.19 255.65 115.85 140.1141 13 2 3 4904.3 35.23 249.87

DIFFERENTIAL C_mRI[CTION8 NID-COUR61[ EXI[CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.5259 TRA-1.5146 TC3-1.9270 BAU .8277 8ST 5772.0 m 410.1 _165 108.9 ST 1685.2 SR 397.2 SS 496.3

RDE .4079 RItA -.0521 RC5 .2524 FAU .05556 RRT -.5851 RRI r -.IM,87 RTF .0017 CRT -.8589 CRS .9740 CST -.952A

FOE _.6950 FRA -.2556 FC5 -.8575 BlIP 11837 _ 5111.0 RLHJ .SH)O0 R|5 -.9050 LSA 1785.5 NSA 240.9 SSA 5.1

8DE 1.3778 lIRA 1.5153 BC5 1.8158 FSP -557 SGI 5700.4 _ 404,5 THA 175.55 EL1 1719.9 EL2 199.5 ALF 168.40

11?4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197OI

LAUNCH DATE OCT 14 1970 FLIGMT TIN( 154.00 ARRIVAL DATE FEB Z5 1971

HELIOCENTRIC CONIC

RL 149.21L&L -.DO

RP 108.19 LAP Z.02

RC 140.584 GL -31.81

PLAN[TOCENTRIC CONIC

C3 Z9.361 VNL 5.526

LNCN AZMTH LN(H TIlE

45.09 Z 55 8

134.RI 11 50 15

45.09 2 55 8

134.91 11 30 15

45.09 2 55 8

154.91 11 50 15

DIFFERENTIAL CORRECTIONS

T0[-1.2888 TRA-I.4§T6 TCS-Z.4141BAU .9224

RD( .5455 RNA -.0271RC3 .3007 FAU .03639

FOE -.58841FRA -.1797 FC3-1.1108 BSP 11889

BO( 1.51Z3 BRA 1.4579 BC3 2.4529 FSP -377

DISTANCE 404.702

LOt. 20.23 VL 27.273 GAL -6.17 AZL 95.97 MCA 199.61SNA 128.22 ECC .21552 INC 5.9689 Vl 29.862

LOP 219.94 VP 37.661 GAP 8.65 AZP 84.36 TAL 213.07 TAP 52.87 RCA 100.58 APO 155.85 V2 55.026

GP 43.38 ZAL 129.41ZAP 133.58 (T5 59.56 ZA( 118.40 [TE 150.97 ZAC 143.56 ETC 253.48 CLP-161.55

DLA -51.45 flAL 230.05 RAD 6566.1 VEL 12.237 PTH 2.20 VHP 7.869 DPA 25.04 RAP 248.25 ECC 1.4868

L-1 T114( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TII4( PO CST TIN [NJ Z LAT |NJ 2 LONG

1751.24 29.66 39.86 113.02 134.15 3 24 19 1151.2 55.05 53.09

5492.52 29.66 254.93 113.04 134.14 13 1 47 4892.5 35.07 248.34

1q51.24 L_.I_ $9.fdl 115.02 134.15 3 24 19 1151.2 35.05 55.09

5492.32 29.18 254.93 113.04 134.14 13 1 47 4892.3 55.07 248.54

1751.24 29.845 39.68 113.02 134.15 3 24 19 1151.2 55.05 53.09

5492.32 29.66 254.95 115.04 134.14 15 1 47 4892.3 35.07 248.34

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 3841.4 _ 491.3 565 119.0 ST 1559.6 SR 369.9 55 455.0

RRT -.6400 RRF -.8845 RTF .6844 CRT -.8557 CRS .9827 CST -.9961

3877.7 R23 .41D73 R13 -.8677 L5A 1644.6 NSA 253.1 5SA 6.9

SG1 38S9.4 _ 376.2 THA 175.26 EL1 1591.8 EL2 187.5 ALF 168.56

LAUNCH DATE OCT 14 1970 FLIG44T TIME 136.00 ARRIVAL DATE FEB 27 1971

14[LIO(ENTRIC CONIC

RL 149.21 LAL -.DO

RP 1041.25 LAP 1.88

RC 142.552 GL -27.05

PLAI4[TOCENTRIC CONIC

C3 24.557 V14L 4.955

LNCH AZNTH LN(H TIN[

50.40 3 28 4t

129.52 11 29

50.48 3 28 46

129.52 11 28

50.48 3 28 46

120.5£ 11 28 88

DISTANCE 410.465

LOL 20.25 VL 27.198 GAL -7.82 AZL 64.78 HCA 202.96 SMA 127.71 ECC .21521 IN( 4.7780 Vl 29.882

LOP 223.14 VP 37.5114 GAP 8.83 AZP 63.60 TAL 211.59 TAP 54.37 RCA 100.23 APO 155.20 v2 55.014

GP 56.74 ZAL 130.52 ZAP 137.75 ITS 57.79 ZNE 120.79 [TE 152.96 ZAC 159.44 [TC 255.71 CLP-161.65

DLA -47.22 RAL 234.03 RAD 65(18.0 V(L 12.072 PTH 2.16 VHP 7.479 DPA 17.95

L-I TIRE INJ LAT INJ _ INJ RT _ INJ AZNTH INJ TIME PO CST TIN

1670.88 L_J.32 31.27 112.72 126.84 3 56 37 1070.9

5497.29 29.35 255.07 112.73 128.83 12 59 59 4897.3

1670.88 29.32 31.27 112.72 126.84 3 56 37 1070.9

5497._J L_.35 255.07 112.73 128.83 12 59 59 4897.3

1070.88 _9.32 31.27 112.72 126.8d 5 56 57 1070.9

5497.211 L_).35 255.07 112.73 126.63 12 59 59 4897.5

DIFFERENTIAL CCIIJI[CT|ONI

T10(-1.0771 TRA-1.4044 TC3-2.01_D1 BAU .9572

liD[ .5OO5 RRA -.O_J3 RC5 .3365 FAU .03659

FI_ -.5052 FRA -.1263 FC3-1.3717 BSP 12344

BOlE 1.1185 BRA 1.4046 BC5 2.9394 FSP -414

RAP 249.50 ECC 1.4009

INJ 2 LAT INJ 2 LONG

34.12 24.17

_.13 247.96

34.12 24.17

54.13 247.98

34.12 24.17

34.13 247.98

ORBIT DET[RNINATION ACCURACY

ST 1445.6 SR 549.2 95 580.8

CRT -.6488 CR5 .9884 CST -.9176

LSA 1516.2 MSA 227,6 SSA 9.I

EL1 1478.2 ELI 180.9 ALF 168.23

RID-COU6S[ EXECUTION ACCURACY

SGT _HIS4.1 SCAI 463.3 S63 128.6

R6T 0.67t)0 _ -.8645 RTF .6758

SGB 3963.5 RL_ .4019 R13 -.8788

SG1 3967.6 362 553.6 THA 175.22

LAUNCH DATE OCT 14 1970 FLIGHT TIME 136.00 ARRIVAL DATE MAR 1 1971

HELIOCENTRIC CONIC

RL 149.21 LAL -.OO

RP 106.27 LAP 1.70

RC 144.730 GL -22.94

PLAN[TOCENTRIC CONIC

C5 21.610 VHL 4.849

LNCN AZNTH LNCH TIME

55.28 4 1 27

124.72 11 25 10

55.28 4 I 27

124.72 11 25 10

55.28 4 1 27

124.72 11 25 10

DIFFERENTIAL CORRECTIONS

TD[ -.9205 TRA-1.3380 TC3-3.3915 3AU .9855

ROE .2897 RRA -.0_57 RC3 .3572 FAU .03975

FOE -.4198 FRA -.0738 FC5-1.5923 BSP 12705

BOE .9592 BRA 1.3382 BC3 3.4102 FSP -439

DISTANCE 416.224

LOL 20.25 VL 27.124 GAL -7.46 AZL 93.66 HCA 206.16 3NA 127.22 ECC .21505 iNC 5.8634 V1 28.862

LOP 228.54 VP 37.528 GAP 9.02 AZF 66.55 TAL 209.69 TAP 55.85 RCA 99.87 APO 154.59 V2 55.001

GP 54.85 ZAL 150.66 ZAP 141.52 ETS 56.34 ZA( 122.56 (TE 154.96 ZAC 155.97 ETC 257.35 CLP-162.05

DLA -43.65 RAL 257.75 RAD 6567.9 VEL 11.958 PTH 2.13 VHP 7.256 DPA 13.62 RAP 250.58 (CC 1.3557

L-I TIM( INJ LAT INJ LONG INJ RT ASC 1NJ AZRTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

1595.39 28.55 23.62 112.94 124.55 4 28 2 995.4 32.86 16.19

5514.55 28.56 256.02 112.95 124.53 12 57 5 4914.5 32.87 248.59

1595.39 28.55 23.62 112.94 124.53 4 28 2 995.4 52.86 16.19

5514.55 28.56 256.02 112.95 124.53 12 57 5 4914.5 32.87 248.59

1595.39 28.55 23.62 112.94 124.53 4 29 Z 995.4 52.86 16.19

5514.55 28.56 256.02 112.95 124.55 12 57 5 4914.5 52.87 248.59

MID-COUR_M[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S(,T 4052.6 SGR 471.6 365 135.9 ST 1528.0 SR 332.8 SS 525.5

RRT -.6971RRF -.IM_76 RTF .6690 CRT -.8368 CRS .9926 CST -.8922

SG8 4079.9 R23 .3872 R15 -.8717 LSA 1389.3 MSA 223.7 SSA 11.7

$61 4066.0 362 357.0 THA 175.33 EL1 1357.4 ELI 178.5 ALF 167.95

LAUNCH DATE OCT 14 1970 FLIGHT TIN[ 140.00 ARRIVAL DATE MAR 5 1971

Ht[LIOCENTRIC CONIC

RL 1A9.21LAL -.DO

RP 10R.31 LAP 1.54

RC 148.899 GL -19.36

PLAN(TOCENTRIC CONIC

C5 19.607 VHL 4.428

LNCH AZMTN LNCH TIME

59.65 4 33 58

120.55 11 20 52

59.65 4 33 58

220.35 11ZO 52

59.65 4 33 58

120.35 11ZO 52

DIFFERENTIAL CORRECTIONs

TOE -.7872 TRA-1.2606 TC5-3.8320 BAU 1.0091

RDE .2479 RRA -.OZ6Z RE3 .3661 FAU .04008

FOE -.3408 FRA -.0154 FC3-1.7696 OSP 13002

BiDE .8255 BRA 1.2611 BC3 3.8497 F3P -455

DI$TANCE 421.978

LOL 20.23 VL 27.051 GAL -7.10 AZL 93.14 HCA 209.34 SI4A 126.74 ECC .21500 INC 5.1353 Vl 29.862

LOP 229.54 VP 37.463 GAP 9.21 AZP 87.27 TAL 207.99 TAP 57.53 RCA 99.49 APO 153.99 V2 34.988

GP 51.58 ZAL 130.06 ZAP 144.38 ET$ 55.15 ZAE 123.92 ETE 156.85 ZAC 133.04 ETC 258.61 CLP-162.60

DLA -40.56 RAL 241.27 RAD 6567.8 VI[L 11.874 PTH

L-I TIME INJ LAT

1521.78 27.58

5541.59 27.60

1521.78 27.58

5541.59 27.60

1521.78 27.58

5541.59 27.60

2.11 VHP 7.086 DPA 9.94 RAP 252.05 ECC 1.3227

INJ LONG INJ RT ASC INJ AZRTH INJ TIRE PO C$T TIN INJ Z LAT INJ 2 LONG

16.47 115.64 121.00 4 59 20 921.8 51.47 8.05

257.68 113.64 120.99 12 53 14 4941.6 31.48 250.06

16.47 113.6d 121.00 4 59 ZO 921.8 51.47 8.85

257.68 113.64 120.99 12 53 14 4941.6 31.48 250.06

16.47 113.6,4 121.00 4 59 20 921.8 51.47 8.85

257.68 113.64 120.99 12 53 14 4941.6 31.48 250.06

RID-COURSE (XECUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

SGT 4143.2 SGR 459.5 $63 140.7 5T 1209.5 5R 321.2 SS 271.7

RRT -.7024 RRF -.8?03 RTF .8655 CRT -.8214 CRS .9954 CST -.8556

SGe 4166.8 RZ3 .3654 R15 -.8656 LSA 1261.5 NSA 221.1 SSA 14.9

$G1 4155.8 SG2 326.1THA 175.52 EL1 1238.6 EL2 178.9 ALF 167.45

2175



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH DATE OCT 14 1970 FLIGHT TIME 142.00 ARRIVAL DATE MAR 5 1971

HEL|C_ENTRIC CONIC

RL 149.21 LAL -.00

RP 108.35 LAP 1.38

RC 149.057 GL -18.21

PLAM(TOCENTRIC CONIC

C3 18.079 VHL 4.252

LNCN AZNTN LI_H TIME

83.74 5 7 7

118.28 11 15 17

63.74 5 7 7

116.26 11 15 17

83.74 5 7 7

116.26 11 15 17

DIFFERENTIAL CORRECTIONS

TDE -.6809 TRA-1.1845 TC3-4.2690 BAU 1.0358

ROE .2352 RRA -.0273 RC3 .3791 FAU .04023

FOE -.2764 FRA .0341 FC3-1.9288 BSP 13512

BOE .7204 BRA 1.1848 BC3 4.2858 FSP -478

DISTANCE 427.723

LOL 20.23 VL 26.979 GAL -6.73 AZL 92.54 HCA 212.52 SNA 126.27 ECC .21512 INC 2.5387 Vl 29.862

LOP 232.73 VP 37.399 GAP 9.40 AZP 87.66 TAL 206.27 TAP 58.79 RCA 99.11APO 153.44 V2 34.975

GP 28.82 ZAL 128.85 ZAP 147.03 ETS 54.17 ZAE 124.94 ETE 158.54 ZAC 130.56 ETC 259.87 CLP-163.25

OLA -37.86 RAL 244.72 RAO 6567.7 VEL 11.809 PTH 2.09 VHP 7.003 DPA 6.79 RAP 253.64 ECC 1.2975

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

1447.40 26.53 9.58 114.74 118.07 5 31 15 847.4 30.06 1.84

5577.77 26.55 260.04 114.75 118.05 12 48 15 4977.8 30.07 252.30

1447.40 26.53 9.58 114.74 118.07 5 31 15 847.4 30.06 1.84

5577.77 26.55 260.04 114.75 118.05 12 48 15 4977.8 30.07 252.30

1447.40 26.53 9.58 114.74 118.07 5 31 15 847.4 30.08 1.84

5577.77 26.55 260.04 114.75 118.05 12 48 15 4977,8 30.07 252.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4255.4 $¢dR 454.5 SG3 145.3 ST 1105.3 SR 317.4 SS 227.6

RRT -.7066 RRF -.8493 RTF .8627 CRT -.8078 CRS .9949 CST -.8095

SG4B 4279.6 R23 .3337 R13 -.8646 LSA 1151.3 MSA 220.0 SSA 18.6

SG1 4267.5 SG2 520.6 THA 175.66 ELI 1135.4 EL2 162.1 ALF 166.59

LAUGH DATE OCT 14 1970 FLIGHT TIME 144.00 ARRIVAL DATE MAR ? 1971

HELIOCENTRIC CONIC

RL 149.21 LAL -.00

RP 108.39 LAP 1.19

RC 151.Z05 6L -13.39

PLAN(T(XENTRIC CONIC

C3 18.873 VHL 4.108

LI_H AZMTH LI_H TIME

67.70 5 41 51

112.30 11 7 55

67.70 5 41 51

112.30 11 7 55

67.70 5 41 51

112.30 11 7 $6

DISTANCE 433.462

LOL 20.23 VL 28.908 GAL -6.35 AZL 92.04 i4CA 215.71 SMA

LOP 235.92 VP 37.336 GAP 9.59 AZP 88.34 TAL 204.54 TAP

GP 26.47 ZAL 127.17 ZAP 149.35 ET8 53.39 ZJJ[ 125.73 ETE

125.81 ECC .21538 IN(: 2.0382 Vl 29.862

60.25 RCA 98.72 APO 152.91 V2 34.962

160.08 ZAC 128.45 ETC 260.60 CLP-163.96

DLA -35.46 RAL 248.15 RAD 6567.7 V[L 11.758 PTH 2.08 VHP 6.961 OPA 4.07

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PC) CRT TIM

1389.23 25.45 2.67 116.21 115.58 6 4 40 769.2

5623.97 25.46 263.16 116.22 115.58 12 41 39 5024.0

1369.23 25.45 2.67 116.21 115.58 8 4 40 769.2

5623.97 25.48 263.16 116.22 115.56 12 41 39 5024.0

1369.23 25.45 Z.67 116.21 115.58 6 4 40 769.2

5623.97 25.46 263.16 116.22 115.58 12 41 39 5024.0

DIFFERENTIAL CORRECTIONS

TOE -.5710 TRA-l.063G TC3-4.6495 BAU 1.0523

RDE .2237 RRA -.03£6 RC3 .3764 FAU .03936

FDE -.2058 FRA .0952 FC3-2.0203 BSP 13415

BDE .8133 BRA 1.0841 8C3 4.6650 FSP -471

MID-COURSE EXECUTION ACCURACY

SGT 4320.6 _ 444.6 SG3 146.2

RflT -.6949 RRF -.8187 RTF .8569

SGB 4343.6 R23 .3059 R13 -.8586

SGI 4531.9 SG2 318.9 THA 175.89

RAP 255.37 ECC 1.2777

INJ 2 LAT INJ 2 LONG

28.67 354.86

28.68 255.35

28.67 354.86

28.68 255.35

28.67 354.86

28.68 255.35

ORBIT DETERMINATION ACCURACY

ST 978.5 SR 312.6 83 177.5

CRT -.7853 CRS .9838 CST -.7163

LSA 1018.8 MSA 219.6 $SA 23.3

ELI 1010.0 EL2 187.5 ALF 165.40

LAUNCH DATE OCT 14 197D FLIGHT TIME 146.0D ARRIVAL DATE MAR 9 1971

HELiocENTRIC CONIC

RL 149.21 LAL -.00

RP 108.43 LAP 1.01

RC 153,343 GL -10.64

PLAN[TOCENTRIC CONIC

C3 15.905 VHL 3.966

LN(H AZMTH LN(N TII_

71.72 6 19 29

108.28 10 57 43

71.72 6 19

108.28 10 57 43

110.00 10 9 7

110.00 12 7 15

DIFFERENTIAL CORRECTIONS

TO( -.4765 TRA -.8816 TC3-5.0240 BAU 1.0714

RD( .2170 RRA -.0375 RC5 .3620 FAU .03850

FOE -.1461 FRA .1490 FC3-2.0957 BSP 13867

BOE .5236 BRA .9823 BC3 5.0385 FSP -472

DISTANCE 439.191

LOt. 20.23 VL 26.636 GAL -5.96 AZL 91.61 HCA 216.89 SMA 125.37 ECC .21579 INC 1.6099 Vl 29.862

LOP Z39.11VP 37.273 GAP 9.70 kiP 88.75 TAL 202.60 TAP 61.69 RCA 98.31 kPO 152.42 V2 34.949

GP 24.45 ZAL 125.09 ZAP 151.40 ET3 52.80 ZAE 126.35 (TE 161.41 ZAC 126.65 ETC 261.44 CLP-164.70

DLA -33.29 RAL 251.59 RAO 6567.6 VEL 11.717 PTH 2.06 VHP 6.952 DPA 1.71 RAP 257.22 ECC 1.2618

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIR iNJ 2 LAT INJ 2 LONG

1283.00 24.$6 355.37 117.98 113.43 6 40 52 883.0 27.31 347.52

5683.20 24.37 267.24 117.99 113.41 12 32 26 5083.2 27.32 259.39

1285.00 24.36 355.37 117.98 113.43 6 40 52 683.0 27.51 347.52

5683.20 24.57 267.24 117.99 113.41 12 32 26 5083.2 27,32 259.39

5832.29 19.47 276.22 115.41 118.67 11 46 20 5232.3 23.14 269.01

5469.94 29.45 252.87 120.16 108.19 13 38 25 4869.9 31.65 244.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4401.5 S_ 440.6 SG3 147.2 ST 859.6 SR 312.5 SS 137.6

RflT -.6634 RRF -.7673 flTF .8548 CRT -.7620 CR3 .9413 CST -.5626

SGB 4423.5 R23 .2742 R13 -.8560 LSA 897.9 MSA 220.9 SSA 28.8

8G1 4411.6 $82 320.9 THA 178.07 EL1 893.8 EL2 194.7 ALF 163.73

LAUNCH DATE OCT 14 1970 FLIGHT TIME 148.00 ARRIVAL DATE MAR 11 1971

_4EL|OCENTRIC CONIC

RL 149.21 LAL -.IX)

RP 104.47 LAP .83

RC 155.470 GL -8.51

PLAN[TOCENTRIC CONIC

C5 15.121 VHL 3.889

LNCN AZMTH LMCH TIME

76.11 7 2 33

103.89 10 42 L_

76.11 7 2 33

103.89 10 42 ZO

110.00 9 36 11

110.00 13 7 53

DISTANCE 444.909

LOL 20.23 VL 26.789 GAL -5.56 AZL 91.24 t'_A 222.07 SMA

LOP 242.30 VP 37,212 GAP 9.97 AZP 86.08 TAL 201,05 TAP

GP 22.71 ZAL 122.70 ZAP 153.23 ET8 52.41ZAI[ 128.84 ETE

124.95 ECC .21636 i l_ 1.2370 Vl 29.862

63.12 RCA 97.90 APO 151.96 V2 34.937

162.81 ZAC 125.09 ETC 262.22 CLP-165.45

DLA -31.28 RAL 255.04 RAD 6567.6 VI[L 11.684 PTH 2.05 VHP 8.967 DPA -.35

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTM [NJ TIME PO CST TIM

1180.59 23.25 347.05 120.04 111.54 7 ZZ 14 580.6

578£.80 23.26 272.82 120.04 111.53 12 18 23 5182.6

1100.39 23.25 347.05 120.04 111.54 7 22 14 580.6

5782.80 23.26 272.8Z lZ0.04 111.53 12 18 23 5162.8

1141.37 14.81 304.21 115,62 121.17 9 47 32 81.4

5310.02 32.29 241.28 123.10 101.89 14 36 23 4710.0

DIFFERENTIAL COIIRECTION8

TDE -.3685 TRA -.8727 TC3-5.3789 BAU 1.0901

RDE .2128 RRA -.0426 RC3 .3845 FAU .03748

FOE -.0926 FRA .19t)3 FC$-2.1456 BRP 14138

60( .4430 BRA .6738 8C5 5.3926 FSP -474

RAP 259.16 ECC 1.2489

INJ 2 LAT INJ 2 LONG

25.97 339.19

25.98 264.95

25.97 339.19

25.98 264.95

18.83 299.40

33.59 232.29

ORBIT DETERMINATION ACCURACY

ST 739.7 SR $14.5 38 107.4

CRT -.7536 CR3 .8125 CRT -.2878

L3A 778.7 MSA 223.7 SSA 35.7

ELI 777.7 EL2 203.3 ALF 161.56

HID-COURSE EXECUTION ACCURACY

8GT 4482.3 6C_ 459.6 $G3 147.7

RRT -.6666 RRF -.7550 RTF .8538

SGe 4503.8 R23 .?.425 R13 -.8550

SG1 4492.0 3GZ 325.7 THA 176.22
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL .% 1970

LAUNCN DATE CXT 14 1970 FLIGHT TIM( 150.00 ARRIVIL _AT[ UAR 1) 1971

NELIOCENTRIC CONIC

RL 149.21 LAL -.OO

RP 108.51 LAP ._1

RC 157.587 &L -I.35

PLAN[TOCENTRIC COiIIC

C$ 14.498 VHL 3.90(,

LNCH AZNTH Ltq_H TIM(

61.74 7 59 30

99.28 10 14 27

100.00 9 42 21

100.00 11 IS 19

110.00 9 _D 43

110.00 13 31

DIFFERENTIAL CORItI[CT|ONS

TOE -.SO40 TRA -.7_tl TCS-5.7100 BAU 1.10115

ROE .2105 RRA -.0487 RCS .5970 FAU .05634

FOE -.0443 ERA .2474 FCS-Z.1714 BSP 14424

BO_ .3697 ENtA .7581 BCS 5.7231 FSP -475

DISTANCE 450.$17

LOt. 20.23 VL ZG.TOl GAL -5.15 AZL t)0.91HCA 225.25 SNA 124.50 ECC .21710 INC .90T5 VS 29.662

LOP 245.48 VP 37.152 GAP 10.16 AZP 99.35 TAL 199.29 TAP 64.53 RCA 97.47 APO 151.53 V2 34.925

&p 21.21 ZAL 120.03 ZAP 154.87 (TS 52.20 ZAE 127.23 ETE 163.66 ZAC 123.73 ETC 262.gT CLP-166.20

DLA -29.40 RAL 258.58 RAO 6537.6 V(L 11.656 PTH 2.05 VHP 7.002 DPA -2.15 RAP 261.19 ECC 1.2384

L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZNTN INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

1037.74 22.14 335.95 I22.35 109.88 8 15 48 437.7 24.64 328.07

5989.59 22.|5 281.10 122.55 109.65 11 52 34 5286.6 24.65 273.73

701.42 18.78 $09.88 120.92 113.69 9 54 2 101.4 21.82 302.40

S198.13 23.39 218.05 123.57 109.01 12 49 16 5098.1 27.54 280.59

769.57 11.14 311.08 119.98 122.57 9 33 32 169.6 15.83 304.48

5202.75 33.50 235.15 125.44 97.22 15 18 8 4602.8 34.14 223.96

NID-COURI_ EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4512.1 _ 440.9 $85 147.6 ST 616.6 SR 317.8 SS 92.5

RRT -.9544 _ -.7227 RTF .8540 CRT -.6949 CRS .5109 CST .1409

SE8 4585.4 R23 .2128 R13 -.8550 LSA 680.0 NSA 228.4 SSA 44.A

SG1 4571.5 $GZ 332.5 THA 176.36 EL1 660.0 ELZ 213.5 ALF 157.86

LAUNCH DATE OCT 14 1970 FLIGHT Till[ 152.00 ARRIVAL DATE MAR 15 1971

N(LICCENTRIC CONIC

RL 149.21LAL -.00

RP 1011.54 LAP .40

RC 159.092 GL -4.35

PLAN(TOCENTRIC CONIC

C3 13.987 Vl4L 3.740

LNCH AZNTH LNCH TIN(

lm.oo 8 25 8

gO.DO 10 II

100.00 9 4 12

lOG.DO 12 19 57

IIG.DO 9 12 10

IIO.DO 14 I_1 III

DIFFERENTIAL CGIEIECTION6

TDE -.21me TRA -.1_11_1 TC$-I.0101 BAU 1.12t2

RDE .ROll RRA -.05H RCS .S167 FAU .03509

FDE .0OO3 FRA .2937 FC5-2.1723 BSP 14700

810( .3035 liRA .tS45 9CS I.OL_9 FSP -474

DISTANCE 451.315

LOt. 210.28 VL 2t.t34 GAL -4.73 AZL 90.11 NCA 228.43 SNA 124.09 ECC .21800 INC .8127 V1 29.862

LOP 248.84 VP $7.005 GAP 10.31 AZP 89.59 TAL 197.51 TAP 65.94 RCA 97.04 APO 151.14 V2 34.913

19.89 ZAL 117.12 ZAP ISt._ (TS 52.16 ZAE 127.56 [T_ 164.59 ZAC 122.54 ETC 263.69 CLP-166.96

DLA -27.61 RAL 212.15 RAID 1517.l VI[L 11.655 PTH 2.04 VtCP 7.052 DPA -3.74 RAP 263.30 (CC 1.2302

L-X TIN( INJ LAT INJ _ INJ RT AIC INJ AZMTM INJ TIN( F_ CST TIN INJ 2 LAT INJ 2 LONG

91)1.49 17.12 550.41 125.$5 112.91 8 41 30 391.5 Z0.07 323.03

621).23 25.00 306.M 1L_.15 103.74 10 26 51 29.2 26.$5 298.60

H,5.12 14.02 319.70 121.87 118.17 9 18 38 285.1 17.49 312.83

5518.M 28._ 251.25 1_.93 99.95 15 51 58 4918.9 29.42 247.61

840.15 9.0,4 514.89 118.95 123.11 9 26 10 240.1 13.34 S08.43

5118.lkl 34.04 226.48 127.70 95.31 15 53 46 4516.6 34.13 217.24

MID-COURI[ EXECUTION ACCURACY ORBIT OET[RNINATION ACCORACY

SGT 4131.8 g 442.9 $85 147.1 ST 489.4 S_ 321.5 38 97.4

RRT -.1575 RRF -.(Ht09 RTF .8547 CRT -.6350 CRS .0881 CST .5574

SGB 4455.9 R23 .1957 R15 -.8556 LSA 542.1NSA 235.2 $$A 56.0

SG1 41_7,4 $G_ 540.6 THA 176.50 ELI 540.5 EL2 225.1 ALF 152.16

LAUNCH DATE OCT 14 1970 FLI;HT TIN( 154.00 ARRIVAL DATE NAR 17 1971

HELIOCENTRIC CONIC

RL 149.21 LAL -.OO

RP 108.58 LAP .27

RC 181.794 GL -2.49

PLAN[TOCENTR IC CONIC

C3 13.805 VHL 3.688

LNCH AZNTN LNCN TIM(

90.00 7 52 10

90.00 11 19 15

100.00 8 47 2

100.00 13 6 5

110.00 9 7 34

11D.00 15 2 2

DIFFERENTIAL CORRECTIONS

TOE -.1349 TRA -.4992 TC3-6.2714 OAU 1.1429

RO( .2081 RRA -.0134 RCS .3692 FAU .05577

FOE .0421 FRA .3385 FCS-2.1490 OSP 14950

BD_ .2479 BRA .5052 OCS 6.2835 FSP -472

DISTANCE 481.997

LOt. 20.25 VL 28.518 GAL -4.30 AZL 90.55 HCA 231.60 SNA 125.68 ECC .21909 INC .3457 Vl 29.862

LOP 251.84 VP 37.084 GAP 10.36 AZP 89.79 TAL 195.73 TAP 67.34 RCA 96.59 APO 150.78 V2 54.901

GP 16.73 ZAL 114.01 ZAP 157.71ETS 52.50 ZAE 127.84 (TE 165.41 ZAC 121.48 ETC 284.40 CLP-167.71

OLA -25.87 RAL 265.78 RAD 1567.5 VEL 11.619 PTH 2.04 VHP 7.114 DPA -5.12 RAP 265.47 ECC 1.2239

L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1143.35 12.87 339.59 124.66 115.44 8 11 14 543.4 16.19 532.49

5753.29 27.15 273.27 129.46 98.36 12 54 9 5155.3 28.03 284.71

9/_6.20 10.88 S25.54 123.62 116.02 9 3 8 386.2 14.52 318.86

5405.68 29.39 248.00 129.77 95.71 14 36 10 4805.7 29.87 239.23

901.78 6.74 518.18 121.33 123.59 9 22 35 301.0 11.11 311.81

5042.86 34.18 220.75 150.05 89.91 16 26 5 4442.9 33.79 211.50

MID-COURSE [X(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4710.8 $CRt 446.0 $83 146.1 ST 360.3 SR 525.1 SS 118.8

RRT -.8195 RRF -.6528 RTF .8559 CRT -.5149 CRS -.2438 CST .7550

4731.7 R25 .1815 R13 -.8586 LSA 430.0 NSA 243.9 SSA 72.1

SGI 4718.8 SG2 349.5 THA 176.62 EL1 423.4 EL2 237.2 ALF 140.66

LAUNCH DATE OCT 14 1970 FLIGHT TIM( 156.00 ARRIVAL DATE MAR 19 1971

HELIOCENTRIC CONIC

RL 149.21LAL -.IX)

RP 1011.81 LAP .08

RC 193.9t5 &L -.74

PLAN_TOCENTRIC CONIC

C3 15.338 VHL 3.t52

LNCH AZNTH LI4CH TINE

90.00 7 $5 39

90.00 12 3 48

100.00 8 37 4

100.00 13 45 24

lID.DO 9 5 $2

110.00 15 $3

DIFFERENTIAL C.CR_CTIONS

TDE -.0498 TRA -.$562 TCS-I.4lDO BAU 1.1590

RDE .2079 RilA -.0720 RCS .3665 FAU .03240

FDE .0824 FRA .3014 FC$-_.IO_I 63P 15202

BD( .2131 BRA .3654 BC3 8.5006 FSP -489

DISTANCE 487.167

LOL ZO.2S VL 26.503 GAL -3.68 AZL 90.10 HCA 234.70 SMA 123.29 ECC .22036 INC .1009 Vl 29.862

LOP 255.01 VP 36.977 GAP 10.77 AZP 89.94 TAL 193.94 TAP 68.72 RCA 96.12 APO 150.45 V2 34.890

GP 17.71 ZAL 110.72 ZAP 158.96 ET5 52.12 ZAE 128.07 ETE 166.14 ZAC 120.53 ETC 265.09 CLP-168.45

DLA -24.10 RAL 269.41 RAD 6587.5 VEL 11.807 PTH 2.03 VMP 7.189 DPA -8.34 RAP 267.70 ECC 1.2195

L-I TINE INJ LAT INJ LGNG INJ RT A$C INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT 1NJ 2 LONG

1244.96 9.83 345.50 127.14 116.69 7 56 44 645.0 13.33 338.58

5143.01 27.99 285.31 152.46 94.48 13 37 51 5043.0 28.32 256.66

1047.77 8.21 350.15 128.27 118.84 8 54 32 447.8 12.00 325.41

5515.44 29.82 241.33 132.56 92.23 15 14 0 4715.4 29.81 232.53

931.51 4.59 321.16 124.05 123.91 9 21 30 358.5 9.01 314.87

4977.48 54.01 215.62 132.54 61.19 18 56 23 4377.5 $3.25 206.48

MID-COQRS( EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 4778.6 Sr_ 449.7 $83 144.S ST 244.5 SIR 328.5 SS 1A9.0

RRT -.8010 RRF -.8301 RTF .8578 CRT -.2278 CRS -.4378 CST .6701

SGB 4801.0 R23 .1399 R15 -.8582 LSA 349.7 RSA 242.5 SSA 93.7

SG1 4787.5 SG2 $51.8 TNA 176.75 EL1 337.7 EL2 251.5 ALF 108.62
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197Op

LAUNCH DATE OCT 14 1970 FLIGHT TIME 158,00 ARRIVAL DATE HAR 21 lgTl

HELIOCENTRIC CO_iIC

RL 149.21LAL -.00

RP 109.65 LAP -.11

RC 165.932 GL .90

PLAN[TOCENTRIC CONIC

CS 13.179 VHL 3.630

LNCH AZHTH LNCH TINE

90.00 7 26 15

90.00 12 43 14

100.00 8 31 4

100.00 14 21 7

110,00 9 5 18

110.00 16 3 22

DIFFERENTIAL CCRRECTIONS

TDE .0499 TRA -.2037 TCS-8.GS98 BAU 1.1718

ROE .2078 RRA -.0820 RC3 .3837 FAU .03087

FDE .1232 FRA .4260 FC3-2.0277 BSP 15328

ROE .2136 BRA .2196 BC3 6.6509 FSP -459

DISTANCE 473.325

L0L 20.23 VL 26.439 GAL -3.41AZL 89.88 MCA 237.95 SNA 122.90 ECC .22183 INC .1235 Vl 29.86Z

LOP 258.19 vP 36.921 GAP 10.98 AZP 90.07 TAL 192.14 TAP 70.09 RCA 95.64 APO 150.16 v2 34.880

GP 16.81ZAL 107.29 ZAP 160.10 ETS 55.12 ZAE 128.28 ETE 166.79 ZAC 119.67 ETC 265.77 CLP-169.19

DLA -22.51RAL 273.18 RAD 6567.5 VEL 11.600 PTM 2.03 VNP 7.274 DPA -7.40 RAP 269.98 £CC 1.2169

L-I TIM( INJ LAT INJ LONG INJ RT ASC lNJ AZNTM INJ TIME PO C$T TIN IHJ Z LAT INJ 2 LONG

1329.03 7.22 350.30 129.85 117.45 7 46 24 729.0 10.84 343.50

5553.00 28.29 258,80 135.47 91.21 14 15 48 4955.8 28.16 250.14

1119.83 5.82 334.17 129.09 119.37 8 49 44 519.8 9.69 327.52

5238.23 29.68 235.59 135.47 89.21 15 48 25 4858.2 29.45 226.82

1012.51 2.53 323.99 127.05 124.10 9 22 11 412.5 6.gg 317.74

4918.32 33.75 211.03 135.21 84.19 17 25 20 4318.3 32.57 202.00

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 4834.1 8GR 452.4 863 142.9 ST 195.0 SR 330.5 SS 185.8

flRT -.5801RRF -.5994 RTF .8581 CRT .4501CRS -.5843 CST .0189

SGB 4855.3 RZ3 .1212 R13 -.8586 LSA 361.0 NSA 193.2 SSA 119.0

SG1 4841.3 862 367.9 THA 176.87 EL1 345.8 ELZ 166.5 ALF 70.41

LAUNCH DATE OCT 14 1970 FLIGMT TI_ 160.00 ARRIVAL DATE MAR 23 1971

H(LIC_ENTRIC CONIC

RL 149.21LAL -.00

RP 108.68 LAP -.29

RC 167.9RS GL 2.43

PLAN(TOCENTRIC CONIC

C3 13.134 VHL 3.624

LNCH AZNTH LEH TIN(

gO.DO 7 20 10

90.00 13 19 15

100.00 6 27 3t_

100.00 14 54 30

110.00 9 6 23

110.00 18 31 18

DIFFERENTIAL CORRI[CTIONS

TO( .146R TRA -.0493 TC3-8.7485 BAU 1.1885

RD( .2088 RRA -.o_r_l RCS .3786 FAU .02948

FDE .15R0 FRA .4643 FC3-1.9421 BSP 15552

ROE .2849 BRA .1027 6CS 6.7571 FSP -456

DISTANCE 478.966

LOL 20.23 VL 26.376 GAL -2.94 AZL 89.67 HCA 241.12 SNA 122.52 ECC .22351 INC .3345 Vl 29.862

LOP 261.36 VP 36.867 GAP 11.19 AZP 90.16 TAL 190.34 TAP 71.46 RCA 98.14 APO 1A9.91 V2 34.969

GP 16.00 ZAL 103.74 ZAP 161.16 ETS 53.79 ZAE 128.46 ETE 167.37 ZAC 118.88 ETC 266.46 CLP-169.92

DLA -20.69 RAL 278.94 RAD 6567.5 VEL 11.598 PTH

L-I TIM( INJ LAT

1404.29 4.84

5477.06 28.28

1186.8S 3.58

5189.93 29.71

t0tl5.12 .52

4864.23 33.30

2.03 VHP 7.369 OPA -8.33 RAP 272.30 ECC 1.2162

INJ L.CNG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

354.55 132.89 117.95 7 43 34 804.3 8.54 347.82

253.1R 138.56 88.40 14 SO 32 4877.1 27.75 244.56

337.86 132.19 119.70 8 47 23 586.6 7.51 351.27

230.52 138.49 86.58 16 20 40 4569.9 28.92 221.81

326.74 130.28 124.18 R 24 8 465.1 5.00 320.$2

206.88 138.06 81.77 17 53 17 4264.2 31.80 197.97

MID-COURSE EXECUTION ACCURACY CI_BIT DETERMINATION ACCURACY

SGT 4894.1 $GR 456.1SG3 141.1 ST 275.6 SR 332.8 88 221.5

I_RT -.361_ RRF -.5724 RTF .8606 CRT .8324 CR3 -.6168 CST -.6168

SG6 4917.5 RZ3 .1045 R13 -.8610 LSA 442.1 RSA 159.2 SSA 122.3

SG1 4902.8 3G2 $77.0 TNA 178.99 EL1 414.S EL2 122.7 ALF 51.41

LAUNCH DATE OCT 14 1970 FLIGHT TIME 162,00 ARRIVAL DATE MAR 25 1971

HELI(XENTRI( CONIC

flL 149.21 LAL -.00

RP 109.71 LAP -.46

RC 170.025 GL 3.86

PLAI_[TOCENTRIC CONIC

C3 13.204 VHL 3.684

LNCH AZNTH LNCH TIME

90.O0 7 16 27

90.00 IS 53 0

100.00 8 25 55

100.00 15 26 13

110.00 9 8 27

110.00 17 0 11

DIFFERENTIAL CORRECTIONS

TOE .2504 TRA .1235 TC3-6.7855 BAU 1.1998

ROE .2094 RRA -.1031RC3 .3702 FAU .02801

FDE .1941FRA .504MS FC3-1.8388 BSP 15739

BO( .3264 BRA .1609 BC3 6.7958 FSP -450

DISTANCE 484.591

LOL 20.23 VL 26.314 GAL -2.46 AZL 89.47 MCA 244.50 SHA 122.16 ECC .22541 INC .5323 Vl 29.862

LOP 264.53 VP 36.813 GAP 11.42 AZP 90.23 TAL 188.52 TAP 72.82 RCk 94.62 APO 149.69 V2 34.859

GP 15.28 ZAL 100.09 ZAP 162.14 ETS 54.65 ZkE 128.63 ETE 167.69 ZAC 118.16 ETC 267.13 CLP-170.64

DLA -19.21RAL 280.70 RAD 6567.5 VEL 11.601PTH 2.03 VHP 7.475 DPA -9.13 RAP 274.66 (CC 1.2173

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1474.56 2.59 $58.49 IS6.19 118.21 7 41 2 874.6 6.34 351.81

5409.08 28.05 248.23 141.78 85.92 15 23 9 4809.1 27.18 289.67

1250.43 1.42 341.$6 135.54 119.86 8 46 45 650.4 5.39 334.82

5108.4A 29.$7 225.99 141.65 84.18 16 51 22 4508.4 28.26 217.36

1117.16 -1.47 329.45 IS3.73 124.16 9 27 4 517.2 3.02 323.25

4814.48 32.75 203.10 141.08 79.60 18 20 25 4214.5 30.97 194.33

MID-COL_S( EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

8GT 4931.4 3GAR 459.4 SG3 139.1 ST 426.2 SR 334.2 88 258.0

RRT -.5417 RRF -.5461RTF .8630 CRT .8843 CRS -.6589 CST -.6366

SG8 4972.7 R23 .0902 R13 -.6633 LSA 568.0 NSA 189.9 SSA 92.0

861 4957.7 862 365.7 TNA 177.11 ELI $26.7 EL2 126.S ALF 37.24

LAUNCH O_TE OCT 14 1970 FLIGHT TIME 164.00 ARRIVAL DATE MAR 27 1971

HELIOCENTRIC CONIC

RL 149.21 LAL -.00

RP 108.74 LAP -.(dS

RC 172.049 GL 5.17

PLAN(TOCENTR | C CONIC

C3 13.39S VHL 3.660

LNCH AZNTH LNCH TIN(

90.00 7 14 24

90.00 14 25 1

100.00 8 23 29

100.00 15 58 37

110.00 R 11 14

110.00 17 27 21

DISTANCE 490.197

LOL 20.23 VL 26.253 GAL -1.97 AZL 69.28 14CA 247.46 SNA 121.60 ECC .22786 INC .7200 Vt 29.862

LOP 267.70 VP _M.761 GAP 11.65 AZP 90.28 TAL 186.70 TAP 74.17 RCA 94.08 APO 149.51 V2 34.850

GP 14.64 ZAL 96.38 ZkP 163.05 ETS 55.70 ZAE 128.78 ETE 168.$5 ZAC 117.48 ETC 267.80 CLP-171.36

DLA -17.56 RAL 284.46 RAD 6567.5 VEL 11.610 PTH 2.03 VHP 7.$88 DPA -9.81 RAP 277.06

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTM INJ TIM( PO CST TIN INJ 2 LAT

1541.84 .42 2.24 139.71 118.31 7 40 6 941.6 4.20

5346.03 27.87 243.80 145.12 83.73 15 54 g 4748.0 28.51

1512.45 -.68 344.77 139.09 119.89 8 47 22 712.4 5.30

5052.68 28.92 221.90 144.95 82.08 17 20 49 4452.7 27.52

1161.13 -3.45 332.17 137.36 124.05 9 30 43 $69.1 1.04

4768.74 32.13 199.67 144.26 77.66 18 48 50 4168.7 30.10

DIFFERENTIAL COIIRECTION8

TDE .3453 TRA .264_ TC3-6.6017 BAU 1.2111

RD( .2123 RRA -.1132 RCS .3935 FAU .02898

FDE .2195 FRA .5373 FC3-1.7437 BRP 16272

B0( .4054 8RA .3078 6CS 6.8124 FSP -461

NID-COURIM[ EXECUTION ACCURACY

6GT 5030.7 _ 4(14.6 SG3 137.5

RRT -.5£74 RRF -.5275 RTF .8700

$G8 5052.1 R23 .0774 R13 -.8703

SG1 5036.7 3G2 394.3 THA 177.19

ECC 1.2204

INJ 2 LONG

355.60

235.33

338.24

213.38

328.98

191.O5

ORBIT DETERMINATION ACCURACY

ST 578.3 2HI 337.1SS 285.5

CRT .8752 CR8 -.6754 CST -.9088

LSA 701.4 NSA 180.4 88A 71.6

EL1 653.7 ELI 144.3 ALF 28.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5 1970,

LAUNCH DATE OCT 14 1970

H[L IOCENTRI C CONIC

RL 148.R1 LAL -.DO

RP 108.77 LAP -.85

RC 174.O40 GL S.37

PLAI4[ TOCENTR 1C CONIC

C3 15. 715 VHL 3.703

LNCH AZNTH LNCH TIN[

90.00 7 15 $4

90.00 14 55

100.00 8 29 2

100.00 19 Z5 Sl

IlO.OG I 14 35

110.00 17 SS 48

FLIGHT TIN( IES.DD ARRIVAL DATE NAR 29 197!

DISTANCE 495.785

LOL ZO.Z$ VL ZI.ll3 GAb -1.45 AZL 99.10 HCA Z50.63 S(4A 121.45 ECC .22996 INC .9988 Vl 29.942

LOP 270.9S VP SS.710 GAP 11.69 AZP 00.30 TAL 184.68 TAP 75.51 flCA 93.52 APO 149.37 V2 34.841

GP 14.09 ZAL 92.S4 ZAP 143.90 ITS 56.94 ZAE 128.93 ET( 169.76 ZAC 116.84 ETC 248.47 CLP-17Z.D7

DLA -15.97 RAL 288.19 RAD 6567.5 VEL 11.623 PTH 2.04 VHP 7.712 DPA -10.39 RAP 279.49 ECC 1.2257

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

1007.23 -1.89 5,89 143.42 118.27 7 40 21 1007.2 Z.10 359.29

5682.95 ZT.ZO 2S9.1kl 148.90 81.80 19 23 51 4992.6 25.78 231.45

1375.4S 02.75 348.11 142.63 119.78 8 48 56 773.4 1.24 341.59

5001.91 28.39 219.22 148.39 60.21 17 49 13 4401.9 26.74 209.81

1Lt_l.3S -5.49 334.91 141.16 123.80 9 34 57 121.3 -.96 32R,98

47t6.79 31.49 IN.57 147.93 75.93 19 12 34 4126.8 29.23 188.09

DIFFERENTIAL CORRECTIONS #IO-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( .4797 TRA .4151 TC3-1.9734 BAU 1.2651 5ST 5051.D SGR 414.8 SG3 134.7 ST 792.1 Lq $35.8 SS 326.4

ROE .2194 RRA -.1L_4 RC3 .3488 FAU .02S25 RRT -.S05t RRF -.4903 RTF .9495 CRT .9GOS CRS -.9958 CST -.9483

FDE .2503 FRA .58L_ FC$-1.5950 Blip 161S6 SG8 SO78.2 R_ .0647 R13 -.8G98 LSA 890.Z NSA 188.4 SSA 55.3

BOE .51941RItA .S01S BCS 9.4_24 Flip -441 $41 50¢_,4 &GZ 401.1 THA 177.33 ELI 935.9 EL2 160.1 ALF 21.09

LAUNCH DATE OCT 14 1970 FLIGHT TINE 188.00 ARRIVAL DATE MAR 31 1971

14ELI(_ENTRIC C(_41C DISTANCE 501,351

RL 149.E1 LAL -.00 LOL 80.83 VL Z/b.l_k4 4AL -.9_ AZL 88.95 H(A 253.80 SNA 121.10 ECC .23263 IN(: 1.0710 V1 29.862

RP 104.79 LAP -1.03 LOP 274.05 VP 34.840 GAP 12.14 AZP 90.30 TAL 183.05 TAP 76.65 RCA 92.95 APO 149.29 V2 54.833

RC 174.055 GL 7.44 r_p 13.53 ZAL 88.90 ZAP 154.88 ET9 58.39 ZAE 129.08 ETE 169.14 ZAC 118.23 ETC 289.14 CLP-172.77

PLAi4[TOCEN_IIC CGNIC

CS 14.198 VI4L S.TIkl DLA -14.39 RAL 291.88 RAD 8587.8 VEL 11,643 PTH 2.04 VHP 7,846 DPA -10.R6 RAP 281.99 ECC 1.8332

LNCH AZMTM LNCH TIRE L-! TIN[ INJ LAT INJ _ INJ RT ARC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 7 IS 39 1171.44 -$.78 9.48 147.29 119.09 7 41 30 1071.4 .03 2.84

90.00 15 14 $9 5843.02 H.84 234.E1) 152.L_D 80.09 18 52 22 4945.0 25.02 288.00

100.00 8 27 10 1433.77 -4.79 351.44 146.73 119.54 8 51 12 833.8 -.81 344.80

100.OO 18 $4 0 4955.1'£ 27.85 214.91J 151.94 78.57 18 18 34 4355.9 25.95 806.12

110.00 9 19 ff 12_.85 -7.42 $57.88 145.10 123.47 9 34 34 073.9 -2.96 SS1.49

110.00 19 II 14 4111.41 30.81 193.10 151.13 74.41 19 57 55 4011.8 29.57 1R5.45

DIFF[RI(NTIAL C.CIECTIN NID-COUIUM[ EXECUTION ACCURACY (]tBIT DETERMINATION ACCLq_ACY

TO( .5ISCJ TRA .84M_ TCS*I.SSL'2 BAU 1.2351 S&T SO_.I 8GR dl43.9 SG3 132.2 ST 973.1 94q $35.8 SS 359.5

ND[ .81¢JZ _ -.134J0 NC3 .3204J FAU .02379 RRT -.4834 _ -.4743 RTF .8725 CRT .8457 CR9 -.7087 CST -.SHb46

FD( .E994 FRA .8205 FC3-1.4333 B8P 1_87 _ 51LPO.I _ .0570 R13 -.8727 LSA 1072.0 NSA 194.0 SSA 45.5

BDE .9999 BRA .EHN_ BC3 8.3203 Flip -433 301 5104.8 _ 407.5 THA 177.48 EL1 1014.9 EL2 171.7 ALF 18.75

LAUNCH DATE OCT 14 1970 FLIGHT TIN[ 170.00 ARRIVAL DATE APR 2 1971

HELIOCENTRIC CONIC

RL 149.21LAL -.DO

RP 109.92 LAP -1.21

RC 17l.Oil GL 8.43

PLAN[TOCENTflIC CONIC

C$ 14.779 VHL 5.1k44

LNCH AZNTH LNCH TIN[

90.00 7 14 25

90.00 15 55 7

1DO.DO 8 29 8

lO0.O0 17 21 5

IID.DO 9 22

11D.00 19 44 18

DISTANCE 506.893

LOt. 20.25 VL 23.07S 4AL -.$7 AZL 88.78 NCA 256.96 SNA 120.77 ECC .23559 INC 1.2575 Vl 29.962

LOP 277.20 VP 59.$11 GAP 1_.41 AZP 90.28 TAL IS1.21 TAP 78.16 RCA 92.52 APO 149.22 V2 $4.625

4P 15.06 ZAL 65.18 ZAP 185.42 ET3 60.08 ZA[ 129.19 ETE 169.48 ZAC 115.65 ETC 299.80 CLP-175.47

DLA -12.92 RAL 295.50 RAD 0587.S V[L 11.889 PTH 2.05 VHP 7.990 DPA -11.24 RAP 284.40 ECC 1.2451

L-I TIM( INJ LAT INJ LON4 INJ fiT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

1734.73 -5.79 15.03 151.31 117.77 7 43 20 1134.7 -2.01 6.37

5199.25 E8.10 233.13 155.90 78.$1 17 19 45 4598.5 24.27 224.94

1493.88 -6.79 354.76 150.78 119.16 8 54 2 893.7 -2.84 548.19

4914.55 27.22 211.95) 155.84 77.13 18 42 59 4314.5 25.17 203.79

1S29.73 -9.39 $40.51 149.17 123.02 9 44 33 726.7 -4.98 334.20

4854.25 30.18 181.34 154.74 73.09 20 I 50 4054.S 27.55 189.12

DIFFERENTIAL C(_RECTIONS

TDE .7225 11EA .8898 TC3-G.8950 8AU 1.2448

RD( .2201 RRA -.1517 RC3 .3095 FAU .0L_44

FD( .$187 iRA ._591 FCS-1.3149 BSP 19489

BO( .7553 liRA ._24 BC3 8.302_ FSP -428

LAUNCH DATE OCT 14 1970

HELIOCENTRIC CONIC

RL 149.81 LAL -.00

RP 108.84 LAP -1.SI

RC IOO.OG_ GL 9.20

PLAI4[ TOCENTIq I C CONIC

C5 15.540 Vl.6. $.94£

LNCH AzkrrH LNCH TIN[

90.00 7 15 44

90.00 18 _D 2

100.00 9 31 _J

100.00 17 47 4

110.00 8 _i 44

110.00 19 8 19

DIFFERENTIAL C(:Rf_CT|N

TD( .1104 TRA 1.10Y3 TC3-8.0_38 IAU 1.2529

9t_ .8834 NRA o.1047 RC3 .2874 FAU .02100

FDE .5951 iRA .8881 FCS-l.14H;9 BIN e 18385

BOE .96_ BRA 1.1195 BC3 8.0507 FSP -420

NIO-COUR3_ EXECUTION ACCURACY ORBIT DETERt41NATION ACCURACY

SGT 5140.8 _ 488.9 SG3 130,0 ST 1160.9 SR $55.4 SS 589.3

RRT -.4330 R_F -.4532 RTF .9759 CRT .8919 CR9 -.7118 CST -.9768

$_8 3181.0 RLr5 .049t) R13 -.9761 LSA 1259.$ NSA 198.9 SSA 38.2

SGI 5145.2 _ 413.3 THA 177.57 EL1 1194.8 EL2 180.9 ALF 13.84

FLI4HT TIN( 172.00 ARRIVAL DATE APR 4 1971

DISTANCE 512.408

LOL 80.25 VL L_.019 GAL .19 AZL 88.80 HCA 280.13 S(qA lZ0.44 ECC .29887 114(: 1.$997 Vl 29.692

LOP E80,38 VIe 34,584 GAP 12.89 AZP 90._4 TAL 179.38 TAP 79.51RCA 91.87 APO 149.21v2 34,816

GP 12.85 ZAL 81.31ZAP 134.11ET$ 11.94 ZA[ 129.31ETE 189.79 ZAC 115.09 ETC 2701:_6 CLP-174.16

DLA -11.30 RAL 299.04 RAD 8587.8 VEL 11,701PTH 2.08 VHP 9,148 OPA -11.33 RAP 888.99 ECC 1.2557

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIRE PO CST TIN INJ ELAT INJ 2 LONG

1797._) -7.79 18,57 153.44 117.32 7 43 41 1197.3 -4.03 9.87

5138.34 25.33 230.35 159.71 77.3E 17 4G 1 4558.4 23.55 288.25

1333.24 -8.74 338.D9 154.91 118.70 8 57 18 953.2 -4.83 551.47

4177.87 _11.83 L_9.4_ 1§_.42 75.89 11 8 _ 4877.7 64.43 801.$0

1379.90 -11.35 _I3._ 13_._4 122.48 _ 4_ 44 770.9 -8.99 S_7.00

4_23.78 29.94 189.18 158.47 71.94_ L_) 25 18 4OL_.9 L_.79 101.08

NID-C_ [)_CUTION ACCURACY GI_IIIT DI[TI[RNINATION ACCUIRACY

6GT 5170.2 _ 445.8 liGS 127.7 ST 1351.7 M 333.8 $8 422.8

RRT -.4437 _ -.4100 RTF .8711 (:liT .1104 CRI -.7113 CIT -.9t41

5181._ _ .04i00 RI3 -.1782 LSA 1440.1 _ 101.2 llA 33.S

SGI 5|8_.3 _ 418.9 THA 177.70 EL1 1379.7 EL2 lll.I ALF II.ll
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 5 1970,

LAUNCH DATE r_T 14 1970 FLIGHT TIME 174.00 ARRIYAL DATE APR 6 1971

H(L|OCEHTRIC CONIC DISTANCE 517.894

RL 149.21 LAL -.OO L_. 20.23 VL 25.963 GAL ,79 AZL 88.44 NCA 263.29 SMA 120.13 (CC .2AZSO IHC 1.$589 Vl 29.862

RP 1Ol.il LAP -1.55 LOP 283.52 VP 38.518 GAP 12.98 AZP 90.18 TAL 177.54 TAP 80.83 RCA 91.00 APO 149.26 v2 34.812

RC 181.954 GL 10.02 GP 12.24 ZAL ?7.92 ZAP 166.74 ETS E4.08 ZAE 129.43 (TE 170.08 ZAC 114.54 ETC 271.12 CLP-174.85

PLAMET(3_ENTRIC CONIC

C$ 11.485 VHL 4.060 DLA -9.84 RAL 302.48 RAD 6567.7 VEL 11.742 PTH 2.07 VHP 8.514 DPA -11.74 RAP 289.58 ECC 1.2713

LN_H AZNTH LN(H TIME L-[ TIN( INJ LAT IMJ LONG |NJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LO4MG

Io.O0 7 17 26 1959.21 -9.66 20.11 159.67 116.75 7 48 27 1259.2 -6.DO 13.35

90.00 16 45 46 5123.32 24.89 227.92 193.59 76.23 18 11 9 4523.3 22.85 219.91

lO0.O0 O 33 56 1612.44 -1D.66 1.44 159.15 118.09 9 O 50 1012.4 -6.82 354.76

100.00 18 11 57 4845.33 28.07 207.17 183.28 74.84 19 32 43 4245.3 23.74 199.15

110.OO 9 31 11 1453.25 -13.26 348.36 157.61 121.79 9 55 4 833.2 -8.98 339.84

110.00 19 31 13 4597.27 28.94 187.33 112.27 71.00 20 47 51 3997.3 26.10 179.32

DIFFERENTIAL C(:]IRECTIONI MID-COUR81[ EXI[CUTIOI ACCURACY CIIBIT DETERMINATION ACCURACY

TD( .99_1)O TRA 1.3329 TC3-5.7139 BAU 1.2607 SGT 5211.1 _ 414.7 863 125.0 ST 1527.9 8R 333.4 SS 445.6

ROE .2300 mtA -.1771 RC3 .2147 FAU .01970 RRT -.4L_tl lUIF -.4073 RTF .6825 CRT .8106 CR3 -.7207 CST -.9879

FOE .3702 FRA .7335 FC3-1.0346 BSP 16712 S_ 5232.3 RZ3 .0349 R13 -.6827 LSA 1613.0 MSA 204.1 $SA 29.2

ROE 1.0251 BllA 1.3446 BC3 5.7201 FSP -413 SGI 5215.3 _Z 420.8 THA 177.83 [L1 1552.1 EL2 192.2 ALF 10.19

LAIJNCH DATE OCT 14 1970 FL|_'IT TIME 176.00 ARRIVAL DATE APR 8 1971

_ELIOCENTRIC CONIC DISTANCE 523.345

RL 149.21 LAL -.00 LOL 20.23 VL 25.908 GAL 1.40 AZL 84.28 HCA 266.45 SklA 119.81 ECC .24650 I NC 1.7159 Vl 29.862

RP 108.87 LAP -1.71 LOP 286.49 VP 34.473 GAP 13.29 AZP 90.11 TAL 175.71 TAP 82.16 RCA 90.28 APO 149.35 V2 34.806

RC 183.991 GL 10.44 GP 11.89 ZAL 74.43 ZAP 167.32 (T$ 148.43 Z/dE 129.54 ETE 170.34 ZAC 114.01ETC 271.76 CLP-175.54

PLANETOCENTRIC CONIC

C3 17.8Z9 W4L 4.199 DLA °6.43 RAL 305.81RAD 6597.7 VI[L 11.790 PTH 2.08 VHP 6.495 DPA -11.87 RAP 291.87 ECC 1.2901

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ L._ INJ RT A_ INJ AZMTH INJ TIN( PO C$T TIM INJ 2 LAT INJ 2 LONG

!)0.00 7 18 32 1920.42 -11._2 23.15 163.99 116.05 7 51 32 1320.4 -?.92 16.82

90.00 17 10 18 3093.02 24.48 225.65 117.53 75.31 18 35 9 4493.0 22.22 217.91

100.00 8 34 47 1171.18 -12.52 4.81 113.47 117.37 9 4 36 1071.2 -8.76 358.04

IOO.OG 18 35 42 4817.50 25.56 205.L_ 167.ZO 73.98 19 55 59 4217.5 23.12 197.31

110.OO 9 35 43 1481._ -15.17 349.28 161.94 121.00 10 0 30 886.7 -10.9§ 342.72

110.00 19 3| 1i 4574.78 26.46 185.78 114.15 70.21 21 9 30 3974.8 25.49 177.86

DIFFERENTIAL C_UlI[CTIONLI MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( 1.1529 TNA 1.5591 TC3-5.$_1al BAU 1.2731 I_T 8241.1 _ 413.2 863 122.3 ST 1580.7 SR 333.6 $S 463.6

RID( .2376 RRA -.1119 RC3 .2427 FAU .016t$ RRT -.4041RRI r -._18 RTF .8883 CRT .8026 CR3 -.7220 CST -.9906

FOE .4001 FRA .7653 FC3 -.9114 BSP 17124 S_ 5211.3 R_ .0_91 R13 -.8884 LSA 1762.9 MSA 206.5 SSA 26.2

ROtE 1.1575 BllA 1.5705 8C3 5.4019 FSP -417 $61 5252.2 SG2 423.4 THA 177.94 ELI 1702.2 EL2 196.3 ALF g.18

LAUNCH DATE OCT 14 1970 FLIGHT TIME 178.00 ARRIVAL DATE APR 10 1971

I,_L10(ENTRIC CONIC DISTANCE 528.760

RL 149.21 LAL -.DO LOL 20.23 VL 25.854 GAL 2.04 AZL 66.15 HCA 269.61 3MA 119.51 ECC .25090 INC 1.8718 VI 29.862

RP 108.89 LAP -1.87 LOP 289.85 VP 36.429 GAP 13.12 AZP 90.01 TAL 173.88 TAP 83.49 RCA 89.53 APO 149.50 V2 34.801

RC 105.813 GL 11.17 GP 11.56 ZAL 71.06 ZAP 167.85 ET3 69.05 ZAE 129.64 ETE 170.57 ZAC 113.48 ETC 272.40 CLP-176.23

PLANETOC(NTRIC CONIC

C3 18.993 VHL 4.558 DLA -7.08 RAL 309.02 RAD 6567.6 V(L 11.848 PTH 2.10 VHP 8.690 DPA -11.93 RAP 294.38 ECC 1.3126

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

90.00 7 21 51 1980.93 -13.30 27.20 166.37 115.25 7 54 52 1380.9 -9.79 20.28

90.00 17 33 34 5067.39 24.03 224.11 171.52 74.55 18 58 1 4467.4 21.67 216.23

100.00 $ 39 48 1729.44 -14.32 8.20 167.86 116.52 9 8 38 1129.4 -10.64 1.34

100.00 18 58 17 4794.11 25.11 203.67 171.17 73.23 20 18 11 4194.1 22.58 195.79

110.00 9 40 18 1540.01 -17.02 352.31 166.35 120,10 10 5 58 940.0 -12.89 343.64

110.00 20 14 17 4556.31 26.02 184.52 170.08 69.57 21 30 13 3956.3 24.98 176.66

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.2947 TRA 1.8190 TC3-5.0013 BAU 1.2724 SGT 5217.4 S_ 459.2 363 120.1 ST 1853.9 SR 332.0 $S 489.3

ROE .2450 RflA -.2017 RC3 .2168 FAU .01720 RRT -.3801 RRF -.3142 RTF .8910 CRT .7954 CRS -.7244 CST -.9928

FOE .4311FRA .8075 FC3 -.7839 BSP 16998 8r,_ 5287.4 R23 .0247 R13 -.8911 LSA 1934.6 NSA 207.6 SSA 23.7

BDE 1.3176 ORA 1.8302 BC3 5.0110 FSP -402 SG1 5270.3 SG2 424.4 THA 178.09 EL1 1872.8 EL2 199.2 ALF 8.2D

LAUNCH DATE OCT 14 1970 FLIGHT TIME 180.00 ARRIVAL DATE APR 12 1971

HELIOCENTRIC CONIC DISTANCE 534,133

RL 149.21 LAL -.00 LOL 20.23 VL 25.800 GAL 2.71 AZL 87.97 HCA 272.77 SMA

RP 108.90 LAP -2.03 LOP 293.01 VP 36.387 GAP 13.98 AZP 89.90 TAL 172.05 TAP

RC 187.719 GL 11.59 GP 11.27 ZAL 67.81 ZAP 168.32 ITS 71.93 ZAE 129.74 ET(

PLAN[TOCENTRIC CONIC

C3 20.605 VHL 4.539 DLA -5.81RAL 312.10 RAD 6567.8 V[L 11.916 PTH 2.12 VHP

LNCN AZMTH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 7 24 2_ 2040.65 -15.00 30.71 172.81 114.30 7 58 22

90.00 17 55 37 5046.37 23.64 222.89 175.54 73.94 19 19 44

100.00 8 42 57 1787.11 -18.04 11.62 172.30 115.56 9 12 44

100.00 19 19 43 4775.14 24.74 202.38 175.18 72.66 20 39 18

110.00 9 44 54 1593.1t -18.81 355.40 170.81 119.08 10 11 27

110.00 20 34 15 4541.87 27.68 183.54 174.O5 69.09 21 49 57

DIFFER(NTIAL CORRt[CT1ONS MID-COq,JRSE EXECUTION ACCURACY

TDE 1.4540 TRA 2.0132 TC3-4.6215 BAU 1.2742 SGT 5217.5 BG, R 454.7 SG3 117.7

RD( .28411tRk -.2138 tiC3 .19_4 FAU .01592 RRT -.3577 RRF -.3415 RTF .8950

FDE -4582 FRA .8415 FC3 -.8190 BSP 17057 $GB 5307.0 R23 .0204 R13 -.8950

BOE 1.4760 BRA 2.0941 BC3 4.6255 FSP -393 SG1 5290.0 SG2 424.4 THA 178.23

119.22 ECC .25575 INC 2.0275 Vl 29.862

84.82 RCA 88.73 APO 149.70 V2 34.797

170.80 ZAC 112.96 ETC 273.03 CLP-ITG.91

8.901 DPA -11.91 RAP 296.88 ECC 1.3391

PO CRT TIM INJ 2 LAT INJ 2 LO_IG

1440.7 -11.60 23.74

4446.4 21.21 214.86

1187.1 -12.47 4.63

4175.1 22.13 194.56

993.2 -14.79 348.39

5941.9 24.58 175.73

ORBIT DETERMINATION ACCURACY

ST 2003.2 SR 331.0 SS 309.3

CRT .7898 CRS -.7265 CST -.9943

LSA 2082.7 NSA 206.4 SSA 21.7

ELI 2020.3 EL2 201.3 ALF 7.51
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970;

LAUNCH DATE OCT 14 1970 FLI;HT TIME 162.00 ARRIVAL DATE APR 14 1971

_I[LIO([NTRIC CONIC DISTANCE 539.458

RL 149.21 LAL -.DO LO_. 20.23 VL 25.748 GAL 3.41AZL 87.82 HCA 275.93 SNA 118.93 ECC .26109 INC 2.1841 Vl 29.98Z

RP 109.92 LAP -2.17 LOP 296.17 VP 36.347 GAP 14.56 AZP 89.77 TAL 170.23 TAP 88.16 RCA 87.88 APO 149.98 V2 34.793

RC 199.810 GL 11.92 GP 11.00 ZAL 64.70 ZAP 168.75 ET$ 75.08 ZAE 129.83 ETE 171.00 ZAC 112.44 ETC 273.85 CLP-177.40

PLANETOCENTRIC CONIC

C5 22.408 YHL 4.745 DLA -4.81RAL 315.05 RAD 6587.9 VEL 11.995 PTH 2.14 VHP 9.129 DPA -11.82 RAP 299.37 ECC 1.3702

LI_H AZMTH LNCH TIM( L-I TIME INJ LAT INJ LON; INJ RT ASC INJ AZRTH INJ TIME PO C$T TIN INJ Z LAT INJ Z LON;

60.00 7 27 1 2099.53 -16.62 34.33 177.29 113.26 8 2 1 1499.5 -13.33 27.19

90.00 18 18 28 5029.83 23.32 221.58 179.59 73.47 19 40 18 4429.8 20.83 213.79

100.00 8 48 12 1844.11 -17.89 15.05 178.79 114.50 9 15 56 1244,1 -14.23 7.98

lO0.OG 19 58 58 4780.49 24.44 201.40 179.21 7Z.ZZ ZO 59 19 4160.5 21.77 193.81

110.00 8 49 29 1645.99 -20.53 358.53 175.31 117.95 10 18 55 1048.0 -18.83 351.58

110.00 20 53 10 4531.37 27.42 182.83 178.04 68.74 22 8 42 3931.4 24.28 175.07

DIFF(RENTIAL CORRECTIONS NID-COURIM[ EXECUTICN ACCURACY ORBIT DETERMINATIOI_ ACCURACY

TD( 1.8175 TRA 2.3589 TC3-4.2380 BAU 1.2750 SGT 5304.4 _ 449.3 _3 115.4 ST 2137.3 SR 330.1 83 526.9

RDE .2847 RRA -.2245 RC3 .1688 FAU .01472 RRT -.$541 RRF -.31_ RTF .8994 CRT .7887 CRS -.72t)0 CST -.8955

FOE .4844 iRA .8854 FC3 -.5664 BSP 17140 3GB §323.4 RZ3 .0167 R13 -.8895 LSA 2218.0 RSA 208.8 SSA 20.1

1.8390 MA 2._HH)3 6C3 4.2384 FSP -388 SG1 5301.6 $GZ 423.4 THA 178.37 EL1 2153.1 EL2 202.7 ALF 6.98

LAUNCH DATE OCT 14 1970 FLIGHT TIN[ 184.00 ARRIVAL DATE APR 18 1971

HELIOCENTRIC CONIC D|STANCE 544.723

RL 149.21 LAL -.IX) LOL 20.23 VL 25.81H| GAL 4.15 AZL 8?.M HCA 279.09 SMA 118.64 ECC .28896 INC 2.3424 Vl Zg.882

RP 106.83 LAP -2.31 LOP 2_J).33 VP 36.307 GAP 14.77 AZP 86.63 TAL 168.42 TAP 87.51RCA 86.97 APO 150.32 V2 34.790

RC 181.483 GL 12.17 GP 10.75 ZAL 61.74 ZAP 11H).12 [TS 76.50 ZAE 129.91ETE 171.19 ZAC 111.92 ETC 274.26 CLP-178.30

PLAMETOCENTRIC CONIC

C3 24.708 VHL 4.81'00LA -3.42 RAL 317.23 RAO 6581|.0 VEL 12.086 PTH 2.18 VHP 9.378 DPA -11.67 R4P 301.85 ECC 1.4088

LNCH AZNTH LNCH TIRE L-I TIN( 1NJ LAT |NJ LONG 1NJ RT _ INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 7 29 47 2157.31 -18.14 3T,glD 18|.B0 112.12 8 5 45 1557.5 -14.99 30.68

90.00 18 34 3 5017.J4 23.08 220.77 183.85 73.13 19 59 43 4417.6 20.55 213.01

100.00 8 48 30 1900.34 -lJ.r.4 18.51 181.31 113.53 9 21 11 1300.4 -15.92 11.28

100.00 18 39 4 4790.02 24._ Z00.70 113.26 71.92 21 18 14 4130.0 21.52 182.94

110.00 8 34 1 181)2.40 -_.16 1.72 17_.63 116.71 10 22 19 1098.4 -18.40 35d.81

110.00 21 11 2 4S24.74 27.25 182.38 182.04 (_8.32 22 24 27 _J24.7 24.08 174.64

DIFFERENTIAL CCSII[CTION8 NID-COURIM[ EXECUTION ACCURACY CNBIT DETERt4INATION ACCURACY

111E l.TRee TRA 2.64N TC3-3.8530 BAU 1.2738 SGT 5316,9 M 443.0 S_3 113.0 ST 2257.7 Sit 329.2 SS 542.8

RDE .2787 RRA -.234| RC3 .1462 FAU .01355 RNT -.3003 _ -.L_144 RTF .9041 CRT .7629 CR3 -.7320 CST -.8984

FDE .5102 FRA .82S8 FC3 -.4747 BSP 17228 S_B 5535.3 RZ3 .0137 R13 -.9041 LSA 2335.9 MSA 208.7 SSA 18.7

BOE 1.8081 BRA 2.8590 BE3 3.8558 FSP -380 SGI 5518.8 682 421.1 THA 178.51 £L1 2272.5 EL2 203.4 ALF 6.57

LAUNCN DATE OCT 14 1970 FLIGHT TIME 183.00 ARRIVAL DATE APR 18 1971

NELiOCENTRIC CONIC DISTANCE 549.626

RL 149.21 LAL -.OO LOL 20.23 VL 25.646 GAL 4.68 AZL 87.50 HCA 282.25 3NA 118.37 ECC .27843 1NC 2.5055 Vl 29.982

RP 109.83 LAP -2.45 LOP 302.50 VP $6.289 GAP 15.21AZP 66.47 TAL 166.82 TAP 88.87 RCA 8_.DO APO 150.74 V2 $4.788

RC 193.340 GL 12.34 ;P 10.53 ZAL 58.92 ZAP 169.43 ET3 82.18 ZAE 129.98 ETE 171.37 ZAC 111.40 ETC 274.86 CLP-178.69

PLAN[TOCENTRIC CONIC

C$ _7._77 VHL 5.223 DLA -2.44 RAL 320.52 RAD 6564L1VEL 12.162 PTH 2.19 VHP 6.645 DPA -11.48 RAP 304.33 [CC 1.4489

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 7 32 38 2214.52 -19.57 41.48 186.33 110.89 8 9 33 1614.5 -16.55 34.10

90.00 18 54 32 5006.82 22.92 220,23 167.70 72.61 20 18 2 4406.6 20.37 212.49

100.00 8 52 51 1955.79 -20.70 21.98 185.85 112.0G 9 25 27 1355.8 -17.52 14.62

100.00 20 17 1 4743.58 24.08 200.27 187.30 71.73 21 38 4 4143.6 21.36 192.53

110.00 9 58 29 1750.31 -23.72 4.95 184.42 115.37 10 27 40 1150.3 -20.10 357.87

110.00 21 27 52 4521.83 27.18 182.19 1_.05 68.43 22 45 13 3921.8 24.01 174.46

DIFFERENTIAL CORRECTIONS N|O-COUR61[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.91_3 "IRA 2.63_ TC3-3,4803 BAU 1.2700 SGT 532§._ $6_ 43_.7 _3 110.8 ST 23_,8 SIR 328.2 38 557.4

RD( .2_01RRA -.2435 RC3 .1231FAU .01243 RIRT -.2631RRF -.263H_ RTF .90_1 CRT .7818 CRS -.7358 CST -.6970

FOE .5381FRA ._H_72 FC3 -.3644 BSP 17265 S_ 5343.7 R23 .0112 R13 -._092 LSA 2442.8 NSA 208.0 3SA 17.5

BO( 1.8038 liRA 2.9_30 BC3 3.4827 FSP -373 $81 5527.3 $(;2 417.8 THA 178.67 ELI 2378.8 EL2 Z03.5 ALF 6.24

LAUNCH DATE OCT 14 1970 FLIGHT TIME 188.00 ARRIVAL DATE APR 20 1971

H_LIOCENTRIC CONIC

RL 148.21 LAL -.00

RP 108.84 LAP -Z.57

RC 195.178 (,L 12.45

PLAMETOC(NTRIC CONIC

C3 30.288 VHL 5.501

LNCN AZNTH LNCH TIME

80.00 7 33 33

• 0.00 19 11 49

100.00 8 38 12

lO0.OO 2O 33 SO

110.00 10 2 33

110.00 £1 43 _H_

DIFFERENTIAL CGI_tECTION8

TO( _.1323 TRA 3.2727 TC3-3.1216 BAU 1.2638

RDE .304R I_A -.2S10 RC3 .1038 FAU .01134

FDE .5818 FRA 1.0100 FC3 -.3243 B_P 173_

BOE 2.1540 BRA 3.2R23 BC5 3.1234 FSP -367

DISTANCE 555.055

LOL 20.23 VL 25.568 GAL 5.75 AZL 87.35 HCA 285.41 _IA

LOP 305.86 VP _.233 GAP 15.89 AZP 89.L_ TAL 164.84 TAP

GP 10.32 ZAL S6.26 ZAP 169.68 ETS 88.11 ZAE 130.03 ETE

118.10 ECC .28056 IN(: 2.6885 Vl 29.882

90.25 RCA 84.97 APO 151.24 VZ 34.788

171.54 ZAC 110.86 ETC 275.44 CLP-176.70

DLA -1.47 RAL 323.05 RN) 85M.2 VEL 12.314 PTH 2.22 VHP 6.937 DPA -11.19 RAP 306.78 ECC 1.4981

L-I TIME INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TZME PO CST TIN INJ Z LAT INJ 2 LONG

L_?O.SZ -Z0.89 45.O6 190.87 109.57 8 13 23 1670.5 -18.03 37.55

5005.37 _.8_ 219.97 191.75 72.76 20 35 14 4405.6 20.27 212.24

_010.33 -22.05 23.46 190.41 110.71 9 29 43 1410.3 -16.03 17.97

4740.99 24.02 200.10 191.34 71.M 21 5_ 51 4141.0 21.29 192.38

1801.61 -2S.17 B.L_ 189.01 113.93 10 32 55 1201.6 -21.72 .77

4S22.48 27,Z0 182._3 1_0,0_ 68.45 22 _9 2 3922.5 24.03 174.50

MID-COURIM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 5524.8 _R 427.4 683 108.5 ST 2447.2 SR 327.1SS 570.8

RRT -.£ST_ _ -.2438 RTF .9142 CRT .7602 CRS -.7402 CST -.9977

5541.9 _ .D075 R13 -.9142 LSA 2525.5 MSA 207._ SSA 18.5

SG1 5525.6 382 412.6 THA 178.81 EL1 2460.5 EL2 203.5 ALF 5.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH DATE OCT 14 1970 FLIGHT TIME 190.00 ARRIVAL DATE APR 22 1971

HELIOCENTRIC CONIC

RL 149.21LAL -,00 LOL 20.23 VL

RP 108.94 LAP -2.69 LOP 306.82 VP

RC 196.697 GL 12.50 GP 10.13 ZAL

PLAN(TOCENTRIC CONIC

C3 33.737 VHL 5.808

LHCH AZMTN LNCH TIM( L-I TIM( INJ LAT

90.00 7 38 30 2325.45 -22.10

90.00 19 27 58 5005.29 22.84

100.00 8 59 34 2083.83 -23.30

100.00 20 49 35 4742.04 24.05

110.00 10 7 12 1892.24 -26.$3

t10.00 21 58 26 4528.50 27.30

DIFFERENTIAL CORRECTIONS

TOE 2.3509 TRA 5.6097 TC3-2.7814 BAU 1.2551

ROE ,5214 RRA -.2589 RC3 .0878 FAU .01030

FOE .5862 FRA 1.0547 FC3 -.2642 BSP 17476

ROE 2.3529 BRA 3.8188 BC3 2.7828 FSP -362

DISTANCE 560.096

25.547 GAL 6.61 AZL 87.16 NCA 288.56 SNA

38.197 GAP 1S,21 AZP 89.10 TAL 163.08 TAP

53.74 ZAP 169,86 ETS 90.27 ZAE 150.08 ETE

117.84 ECC .28643 INC 2.8385 Vl 29.86Z

91.65 RCA 63.85 APO 151.85 V2 34.785

171.71ZAC 110.37 ETC 276.01CLP 179.58

DLA

INJ LONG 1NJ RT ASC INJ AZMTH INJ TIM(

48.63 195.41 108.17 8 17 15

219.95 195.78 72.79 20 51 25

28.94]; 194.97 109.28 9 33 58

200.17 195.35 71.69 22 8 37

11.53 193.61 112.39 10 38 4

182.50 1_1|.05 68.58 23 13 53

MID-COURSE EXECUTION ACCURACY

6GT 5629.8 $G4R 418.5 $G5 106.5

RRT -.228§ RRF -.2157 RTF .9198

SG8 5346.2 R23 .0072 R13 -.9198

SG1 5330.6 SG2 407.6 THA 178.98

-.58 RAL 525.45 RAD 6566.3 VEL 12.454 PTH 2.25 VHP 10.256 DPA -10.87 RAP 309.22 ECC 1.5552

PO CST TIN INJ 2 LAT INJ 2 LONG

1725.4 -19.41 40.99

4405.3 20.27 212.22

1463.9 -20.45 21.31

4142.0 21.32 192.43

1252.2 -23.26 3.90

$926.5 24.14 174.76

ORBIT DETERMINATIOe4 ACCURACY

ST 2537.2 SR $28.0 SS 583.9

CRT .7827 CR$ -.7457 CST -.9980

LSA 2615.8 NSA 205.3 SSA 15.6

ELI 2550.1 EL2 201.9 ALF 5.78

LAUNCH DATE OCT 14 1970 FLI_4T TINS 192.00 ARRIVAL DATE APR 24 1971

HELIOCENTRIC CONIC

RL 149.21LAL -.00

RP 108.94 LAP -2.RO

RC 198.790 GL 12.49

PLANETOCENTR1C CONIC

C3 37.770 VHL 6.146

LNCN AZMTN LN(N TIM(

90.00 7 41 28

90.00 19 48 1

I00.00 9 2 55

100.00 21 4 15

110.00 10 11 25

110.00 22 1| 14

DISTANCE 565.034

LOL 20.23 VL 25.499 GAL 7.53 AZL 8Q.98 HCA 291.72 SNA

LOP $11.98 VP 36.155 GAP 18.76 AZP 88,88 TAL 161.35 TAP

GP 9.98 ZAL 51.38 ZAP 169.98 ETS 94.63 ZAl[ 130.11 ETE

117.59 ECC .29712 INC 5.0150 Vl 29.862

95.07 RCA 82.65 APO 152.52 V2 34.785

171.86 ZAC 109.85 ETC 276.56 CLP 178.85

DLA .24 RAL 327.71 RM) $588.5 V[L 12.615 PTH 2.29 VHP 10.605 DPA -10.50

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZRTH INJ TIME PO CST TIN

2378.24 -28.19 52.19 1_J).94 106.72 8 21 7 1779.2

5008.54 22.80 220.16 1911.78 72.88 21 S 29 4408.5

2119.50 -24.44 32.45 191).$2 107.78 9 38 11 1516.5

4744.51 24.14 200.46 1_).35 71.82 22 23 21 4146.5

190£.00 -27.76 14.87 198.22 110.77 10 43 7 1302.1

4538.89 27.48 182.98 198.02 68.81 23 27 48 $933.7

DIFFERENTIAL CORRECTIOI¢S RID-COUI_RE EXECUTION ACCURACY

TDE 2.5248 TRA 3.1Hb41 TCS-2.4tK)g BAU 1.2482 _T $3£4.$ SGR 406.7 SG5 104.1

RD( .5583 RRA -.EeOi RC3 .0716 FAU .00929 I_T -.1936 RRF -.1859 RTF .9254

FDE .8148 FRA 1.1014 FC5 -.2180 88P 17592 SGB 5340.5 R23 .0058 RI5 -.9254

BDE 2.5476 BmA 3.9785 8C3 2.4819 FSP -$57 SG1 5825.5 SG2 400.9 TMA 179.14

RAP 511.63 ECC 1.6216

INJ 2 LAT INJ 2 LONG

-20.68 44.42

20.34 212.43

-21.78 24.66

21.43 192.72

-24.70 7.05

24.35 175.21

ORBIT DETERMINATION ACCURACY

ST 2805.6 SIR 324.7 9S 596.2

CRT .7849 CRS -.7517 CST -.9965

LSA 2683.D NSA 203.1 $$A 14.7

EL1 2816.2 EL2 200.2 ALF 5.62

LAUNCH DATE OCT 14 1970 FLIGHT TINS 194.00 ARRIVAL DATE APR 26 1971

HELIOCENTRIC CONIC DISTANCE 569.852

RL 149.21LAL -.DO LOt. 20.23 VL 25.453 GAL 8.51AZL 86.80 MCA 294.88 SNA 117.34 ECC .30674 INC 3.1994 Vl 29.862

RP 108.94 LAP -2.90 LOP 515.15 VP 36.131 GAP 17.40 kZP 88.65 TAL 159.66 TAP 94.55 tiCk 81.35 APO 153.33 v2 54.786

RC 200.576 GL 12.45 GP 9.60 ZAL 49.16 ZAP 170.02 ETS 99.15 ZAE 150.12 ST( 172.01ZAC 109.53 ETC 277.10 CLP 178.10

PLANETOCENTRIC CONIC

C3 42.463 VNL 6.516 DLA .96 RAL 529.83 RAD 6565.6 VEL 12.800 PTH 2.$3 VHP 10.988 DPA -10.09 RAP 314.02 ECC 1.6988

LI_H AZNTN LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

gO.D0 7 44 27 2451.82 -24.16 55.73 204.44 105.21 8 24 58 1831.8 -21.86 47.85

90.00 19 57 O 5015.10 2S.OS 220.60 203.75 78.06 21 20 35 4415.1 20.50 212.85

100.00 9 6 14 2167.87 -25.46 35.95 204.05 106.22 9 42 22 1568.0 -22.99 28.00

100.00 21 17 53 4754.18 24.S0 200.98 203.$1 72.04 22 57 7 4154.2 21.62 193.21

110.00 10 15 32 1951.08 -28.92 18.28 202.81 109.08 10 48 3 1351.1 -26.04 10.23

110.00 22 25 5 4545.83 27.72 183.67 201.97 69.15 23 40 49 5945.8 24.65 175.86

DIFFERENTIAL CORR(CTION8 NI0-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 2.7272 TRA 4.3598 TC$-2.1612 BAU 1.2273 SGT 5314.9 $_ 398.2 SGS 101.9 ST 2658.6 SR 323.1 $S 608.7

ROE .3589 RRA -.2628 RC3 .0576 FAU .00832 RflT -.1589 RRF -.1536 RTF .9812 CRT .7884 CRS -.7586 CST -.9986

FOE .6425 FRA 1.1507 FC$ -.1696 BSP 17719 3_A3 5329.7 R23 .0048 R13 -.9312 LSA 2739.1 NSA 200.4 SSA 14.0

ROE 2.7507 BRA 4.3477 BC5 2.1619 FSP -358 SG1 5315.2 SG2 393.1 THA 179.31 ELI 2670.8 EL2 197.8 ALF 5.50

LAUNCH DATE OCT 14 1970 FLIGHT TIME 196.00 ARRIVAL DATE APR 26 1971

t'_LIOCENTRIC CONIC

RL 149.21 LAL -.OO

RP 108.98 LAP -S.O0

RC 202.339 GL 12.37

PLAM(TOCENTRIC CONIC

C3 47.935 VHL 6.923

LNCH AZNTH LNCH TIM(

90.00 7 47 25

90.o0 20 9 58

100. O0 9 9 32

100.00 21 SO 31

110.00 10 19 $2

110.00 22 $7 0

DISTANCE 574.52$

LOL 20.23 VL 25.407 GAL 9.55 AZL 66.61 HCA 298.03 SNA 117.10 ECC .$1740 INC 5.5956 Vl 29.862

LOP 318.$1 VP 56.100 GAP 18.08 AZP 88.40 TAL 158.00 TAP 945.05 RCA 79.95 AP@ 154.26 V2 34.787

GP 9.65 ZAL 47.08 ZAP 169.99 ETS 105,78 ZAE 130.10 ETE 172.16 ZAC 108.81 ETC 277.61 CLP 177.53

DLA 1.85 RAL 331.88 RAD 6588.8 VEL 13.011 PTH 2.37 VHP 11.409 DPA -9.65 RAP 516.57

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT

2483.09 -25.05 59.23 208.91 103.68 8 28 48 1883.1 -22.92

5024.74 23.22 221.24 Z07.67 73.$3 21 $3 41 44Z4.7 20.72

2218.24 -26.37 39.39 Z08.54 104.61 9 46 30 1618.2 -24.10

4764.83 24.52 201.$9 L_)7.23 72.35 22 49 55 4164.8 21.88

19t)9.11 -29.94 21.59 Z07.$8 107.33 10 $2 51 1399.1 -27.28

4555.72 28.08 184.54 205.$9 69.59 23 52 56 5956.7 25.00

DIFFERENTIAL CGItRI[CTION8

TDE 2.9393 TRA 4.758£ TC3-1.8822 BAU 1.2065

ROE .58OO lIRA -.2619 RC3 .O452 FAU .O0756

FDE .8711 FRA 1.2033 FC3 -.1329 BSP 17846

BDE 2.8858 BRA 4.7454 BE3 1.8827 FSP -349

ECC 1.7889

INJ 2 LONG

51.21

213.46

31.32

195.89

15.42

176.69

ORBIT DETERMINATION ACCURACY

ST 2708.S SR 521.1 SS 621.8

CRT .7928 CR$ -.7665 CST -.9989

LSA 2785.4 NSA 197.1 SSA 13.3

EL1 2715.5 EL2 194.9 ALF 5.41

MID-COUWRI[ EXECUTION ACCURACY

SGT 5300.7 $GR $87.1 SGS 99.8

RRT -.1212 RRF -.1182 RTF .9370

SGB 5314.8 R23 .0040 R13 -.9370

SG1 5300.9 SG2 $84.2 THA 179.49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUI_CM DATE OCT 14 1970

HELIOCENTRIC C(_41C

IlL Ill.El LAL -.00

RP 108.93 LAP -3.09

RC i_D4.080 GL IZ.Z5

PLAHETOCENTR! C CONIC

C3 §4.334 VHL 7.371

LNCH AZNTH LMCH TIN[

90.00 7 SO 24

90.00 L)O 21 51

1DO.D0 9 12 47

100.00 21 42 9

110.00 10 23 26

110.00 22 47 59

FLIGHT TIM( 198.00 ARRIVAL DATE APR 30 1971

DISTANCE 578.027

LOt. Z0.25 VL 25.39E GAL 10,89 AZL 88.40 HCA 301.19 SNA 116,88 ECC .32925 INC 3.5994 Vl Z9.86Z

LOP 321.49 VP 39.071 GAP 18.84 AZP 88.13 TAL 158.38 TAP 97,38 RCA 78.39 APO 155.34 V2 34.789

GP 9.52 ZAL 45.14 ZAP 199.88 (T$ 108.47 ZAE 130.06 ETE 172.30 ZAC 108.29 ETC Z78.10 CLP 176.54

DLA 2.25 RAL 333.69 MAD 6569.0 V[L 15.255 PTH 2.42 VNP 11.875 DPA -9.15 RAP 318.69 ECC 1.8942

L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ Z LOIiG

2532.95 -25.80 62.99 215.32 102.08 8 32 37 1952.9 -23.88 54.55

5037.22 25.46 222.08 211.55 75.88 21 45 49 4437.2 21.00 214.Z7

2297.19 -27.17 42.81 212.98 102.88 8 50 34 1867.Z -25.11 34.61

4779.21 24.90 202.59 211.11 72.75 23 1 47 4178.Z ZZ.20 194.75

L_49.05 -$0.64 24.95 211.91 105.53 10 57 32 1446.0 -28.40 18.60

4572.1E 28.39 185.60 t09.76 70.11 24 4 11 3972.1 25.42 177.68

DIFFERENTIAL CORRECTIONS NID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 3.1839 TRA 5.1t52 TC5-1.8232 BAU 1.1794 SGT 5292.S _ 575.5 SG5 97.8 ST 2759.3 SR 316.9 SS 635.9

ROE .40L_RRA -.2592 RC5 .0348 FAU .001859 RRT -.0799 _ -.0792 RTF .9429 CRT .7993 CRS -.7747 CST -.9991

FDE .7019 FRA 1.L_101FC3 -.1016 BSP 17954 SC_ 5295.9 R25 .0055 R15 -.9429 LSA 2823.6 MSA 195.Z 8SA 12.6

BI)( 3.1891 BllA 5.1197 BE3 1.9238 FSP -345 SG1 5282.6 _2 574.5 TNA 179.67 EL1 2751.2 EL2 191.2 ALF 5.34

LAUNCH DATE OCT 14 1970 FLIf_4T TIME ZOO.00 ARRIVAL DATE MAY 2 1971

HELIOCENTRIC CONIC D13TANCE 585.521

RL 149.21 LAL -.DO LOL 20.25 VL 25.519 GAL 11.91 AZL 66.18 HCA 504.55 SMA 116.64 ECC .34245 INC 3.8198 Vl 29.962

RP 101.92 LAP -3.15 LOP 324.24 VP 56.045 GAP 19.68 AZP 87.84 TAL 154.65 TAP 99.19 RCA 76.70 AlSO 156.58 V2 34.792

RC 20S.IOZ GL 12.11GP 9.59 ZAL 43.54 ZAP 169.68 ET$ 115.17 ZA[ 129.99 (TE 172.45 ZAC 107.77 ETC 278.58 CLP 173.71

PLAN[TOCENTRIC CON1C

¢3 41.048 VIAL 7.844 OLA 2.79 RAL 555.43 RAD 6569.2 VEL 13.535 PTH 2.47 VHP 12.393 OPA -8.61 RAP 320.98 ECC 2.0179

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT A941 INJ AZNTH INJ T|!4( PO CST TIN INJ 2 LAT 1NJ 2 LONG

90.00 7 55 21 2561.24 -28.45 64.09 217.65 100.50 8 36 23 1981.2 -24.73 37.83

90.00 ZO 32 48 3052.31 23.75 223.09 215.38 74.11 21 56 59 4452.3 21.34 215.25

100.D0 9 19 O 2514.68 -27.85 46.17 217.35 101.53 9 54 54 1714.7 -28.00 37.86

100.00 21 52 49 4794.11 25.11 Z05.N 214.92 73.25 25 12 45 4194.1 22.58 195.76

110.00 10 27 14 2091.74 -51.85 28.28 216.58 105.70 11 2 5 1491.7 -29.42 19.77

110.00 P.Z 541 4 4589.81 28.80 186.82 215.58 70.75 24 14 54 5989.9 25.90 178.64

DIFFERENTIAL C(]IIII[CTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T1DE 3.4088 TItA 5.8185 TC3-1.3831BAU 1.1458 SGT 5211.1SGR 363.8 SG3 95.9 ST 2768.0 SIR 319.5 63 651.9

ROE .4278 ItRA -.t512 RC5 .0155 FAU .00557 RRT -.0345 _ -.0360 RTF .9498 CRT .2047 CR6 -.7839 CST -.9992

FD[ .7333 IrRA 1.51_1FC5 -.075£ BSP 18007 _ 5275.7 R23 .0031R15 -.9488 LSA 2835.0 MSA 188.8 SSA 12.0

BO( 3.4293 BIIA 5.9252 BC5 1.3834 FSP -539 6G1 5281.2 592 565.4 THA 179.86 EL1 2779.7 EL2 187.0 ALF 5.28

LAUNCH DATE OCT 14 1970 FLIGHT TIME 202.00 ARRIVAL DATE MAY 4 1971

HELIOCENTRIC COqlC

RL 149.E1 LAL -.00

RF 108.91 LAP -3.22

RC 807.503 GL 11.95

PLAN[TOCENTRIC CONIC

C3 70.710 VHL 8.409

LNCH AZMTH LNCH TIN(

90.00 7 58 18

90.00 20 42 41

100.00 9 19 10

100.00 22 2 30

110.00 10 30 54

110,00 23 7 18

DISTANCE 567.361

LOt. 20.23 VL 25.277 GAL 13.25 AZL 85.94 HCA

LOP 327.81 VP 38.017 GAP 20.61 AZP 87.53 TAL

GP 9.28 ZAL 41.88 ZAP 169.40 ETS 1|7.83 ZAE

307.51 SMA 116.42 ECC .35719 |NC 4.0570 Vl 29.812

153.37 TAP 100.88 RCA 74.84 APO 158.00 V2 34.795

129.88 ETE 172.59 ZAC 107.28 ETC 279.03 CLP 174.83

DLA 3.28 RAL 337.04 RAD 6569.4 VEL 13.858 PTH 2.53 VMP 12.869 DPA -8.08 RAP 323.19 ECC 2.1837

L-1 TIME INJ LAT 1NJ LONG |NJ RT A$C INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2827.81 -28.98 69.58 221.89 98.83 8 40 8 2027.8 -25.47 61.04

5089.80 24.07 224.27 219.10 74.62 22 7 11 4489.8 21.73 216.58

2310.33 -28.42 49.48 221.62 99.89 9 58 30 1760.5 -28.78 41.04

4812.51 25.47 204.90 218.87 75.79 23 22 43 4212.3 23.00 199.97

2138.02 -52.29 31.56 220.77 101.87 11 8 50 1536.0 -30.32 22.90

4609.59 29.25 189.19 217.54 71.44 24 24 S 4009.6 28.42 180.14

DIFFERENTIAL CORRECTIONS

TD( 3.8594 TRA 9.1112 TC5-1.1619 8AU 1.0985

RDE .4344 RRA -.2402 RC3 .0191 FAU .0042_

FOE .7719 FRA 1.3901 FC5 -.0329 BSP 17995

BOE 3.6875 BRA 8.115R 6C5 1.1818 F6P -552

MID-COURSE EXECUTION ACCURACT ORBIT DETERMINATION ACCURACY

SGT 5257.2 Sr, Rt 551.6 395 94.0 3T 2790.4 SIR 315.5 SS 670.1

RRT .0158 _ .0120 RTF .9546 CRT .8121CRS -.7939 CST -.9994

5249.0 R25 -.0050 R13 .9546 LSA 2880.9 MSA 183.7 3SA 11.4

6G1 5257.2 892 551.6 THA .06 ELI 2902.0 EL2 182.2 ALF 5.23

LAUNCH DATE OCT 14 1970 FLIGHT TIME Z04.00 ARRIVAL DATE MAY 6 1971

HELIOCENTRIC CONIC

RL 149.21 LAL -.00

RP 108.10 LAP -3.27

RC Z09.184 GL 11.79

PLAN[TOCENTRIC CONIC

C3 91.219 VHL 9.012

LNCH AZNTH LN(H TIN(

90.00 7 39 15

90.00 ZO 31 35

100.00 9 22 19

100.00 22 11 15

110.00 10 54

110.00 23 15 32

DISTANCE 591.0g0

LOL Z0.25 VL 25.258 GAL 14.68 AZL 85.99 HCA 310.66 SNA 116.21 ECC .37370 INC 4.3154

LOP 5_0.88 VP 35.992 GAP 21.68 AZP 87.19 TAL 151.99 TAP 11_.65 RCA 72.78 APO 159.64

GP 9.17 ZAL 40.16 ZAP 129.02 (T$ 122.42 ZA[ 129.72 ETE 172.74 ZAC 106.74 ETC 279.45

DLA 3.99 RAL 538.53 fiN) 6569.9 VEL 14.235 PTM 2.59 VHP 15.614 DPA -7.49 RAP 325.36

L-I TIN( 1NJ LAT INJ _ INJ RT ASC 1NJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT

2872.42 -27.42 72.58 226.00 97.38 9 45 46 2072.4 -26.11

31119.50 24.42 225.81 222.75 75.20 22 16 25 4489.5 22.15

_404.54 -29.88 52.85 L1_5.72 96.07 10 2 21 1804.5 -27.46

4852.1_ 23.64 209.99 22Z.55 74.43 25 31 46 4232.6 23.46

2179.67 -52.95 34.76 225.04 100.05 11 10 45 1578.7 -31.11

4831.25 29.99 189.71 221.02 72.25 24 52 44 4031.3 28.98

DIFFERENTIAL C(_tR[CTION$

TD[ 3.9399 TRA 6.6457 TC3 -.9576 8AU 1.0401

ROE .4234 llA -.2247 RC3 .0122 FAU .00511

FDE .8123 FflA 1.4854 rc3 -.0552 BSP 17883

BDI[ 3.91t5 BRA 8.6475 BC5 .9579 FSP -524

MID-COURSE EXECUTION ACCURACY

SGT 5211.4 _ 339.8 SG5 92.5

RRT .0701 RRF .0654 RTF .9602

5222.5 R25 -.0029 R13 .9602

SG1 5211.4 SG2 358.9 TMA .27

V1 29.882

V2 34.799

CLP 173.94

ECC 2.3367

INJ 2 LONG

64.15

217.67

44.13

198.31

25.97

181.57

ORBIT DETERMINATION ACCURACY

ST 2807.1 SR 310.3 33 691.0

CRT .8204 CRS -.8048 CST -.9993

LSA 2902.0 NSA 178.1 SSA 10.8

EL1 2818.6 EL2 176.7 ALF 5.20
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE OCT 14 1970

HELI(:XENTRIC CONIC

RL 149.11LAL -.00

RP 106.98 LAP -3.32

RC !10.844 GL 11.$6

PLAN[TOCENTRIC CONIC

C$ 93.781 VHL 9.683

LNCN AZNTH LNCH TIM(

90.00 8 Z 7

90.00 20 59 27

100.00 9 Z5 20

100.00 22 19 56

110.00 10 $7 52

110.00 23 22 5S

FLIGHT TIME 205.00 ARRIVAL DATE MAY 8 1971

DISTANCE 594.455

LOt,. 20.23 VL 25.197 GAL 16.26 AZL 85.40 HCA 313.82 SMA 116.01 ECC .39ZIG INC 4.5997 V1 29.962

LOP 334.15 VP $5.$70 GAP 22.84 AZP 86.81 TAL 150.72 TAP 104.54 RCA 70.50 APO 161.52 V2 34.804

GP 9.07 ZAL 58.78 ZAP 165.55 ETS 126.89 ZAE 129.51 ETE 172.90 ZAC 106.24 ETC 279.85 CLP 172.98

DLA 3.$9 RAL 559.88 RAD 6569.8 VEL 14.866 PTH Z.66 VHP 14.340 OPA -6.90 NAP 327.47 ECC 2.5431

L-I TIN( IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ Z LONG

2714.83 -27.75 75.63 229.96 95.88 S 47 22 2114.8 -28.64 87.14

5111.22 24.79 227.09 225.30 75.86 22 24 39 4511.2 22.S0 219.11

2445.44 -29.24 55.71 229.78 96.50 10 6 6 1844.4 -28.05 47.12

4854.85 26.24 207.63 225.89 75.15 25 39 51 4254.8 25.94 199.78

2219.44 -$5.29 37.86 229.17 98.26 11 14 51 1619.4 -51.79 28.96

4654.61 50.17 191.34t 224.82 73.11 24 40 28 4054.6 27.58 183.14

DIFFERENTIAL CCIIRECTIONS

TDE 4.2595 TRA 7.2251 TCS -.7708 BAU .9883

ROE .5152 RRA -.2039 RC3 .0076 FAU .00178

FDE .8574 FRA 1.5491 FCS -.0165 BSP 17657

SO( 4.2707 BRA 7.2260 BCS .7709 FSP -314

MID-COURSE EXECUTION ACCURACY ORBIT DETERRINATION ACCURACY

SGT 5184.5 SGR 328.S SG5 90.7 ST 2819.0 SR 307.0 SS 715.4

RRT .1319 RRF .1249 RTF .8857 CRT .8297 CRS -.6161CST -.9996

S¢A3 5194.7 R25 -.0050 R13 .9557 LSA 2919.5 MSA 171.9 SSA 10.2

SGI 5164.5 $G2 325.4 THA .48 ELI 2SSO.S EL2 170.7 ALF 5.18

LAUNCH DATE OCT 14 1970 FLIGHT TIN( 208.00

14EL IOCENTR 1C CONIC

RL 149.21 LAL -.00

RP 108.89 LAP -3.55

RC 212.484 64- 11.53

PLAN[TOCENTR I C CONIC

C3 108.95S VHL 10.452

LNCH AZNTH LNCH TIN(

90.00 8 5 0

90.00 21 S 15

100.00 9 28 2O

100.00 22 25 34J

110.00 10 41 9

110.00 25 211 1ti

DIFFERENTIAL COItR2C T ! ONS

TDE 4.581)II TRA 7.9555

ND( .5501 RRA -.1767

FD4E .0079 FRA 1.6427

BOE 4.S029 BI_A 7.8575

DISTANCE 597.298

LOt- 20.23 VL 25.1(4) GAL 18.01 AZL 85.08 HCA

LOP 357.52 VP 35.949 GAP ?.4.18 AZP 86.40 TAL

GP 8.97 ZAL 57.55 ZAP 167.96 [TS 131.22 ZN[

ARRIVAL DATE MkY 10 1971

316.98 SMA 115.82 ECC .41319 IN(: 4.9158 Vl 29.862

149.58 TAP 106.55 RCA 67.97 APO 165.68 V2 34.810

129.25 ETE 173.06 ZAC 105.74 ETC 280.23 CLP 171.94

DLA 4.25 RAL 341.09 RAD 6570.1 N(L 15.172 PTH 2.72 VHP 15.161 DPA -6.31 RAP $29.51 ECC 2.7912

L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2754.72 -27.99 76.55 233.74 94.45 8 50 55 2154.7 -27.08 69.98

5134.62 25.17 222.72 229.73 76.58 22 $1 50 4554.8 23.08 220.67

2485.92 -L_.51 58.62 235.60 95.00 10 9 46 1885.9 -28.50 49.98

4878.85 29.65 209.49 229.52 75.93 23 48 55 4278.8 24.45 201.38

2256.04 -55.$3 40.83 255.11 96.54 11 18 47 1658.0 -32.58 31.82

4579.50 30.$5 193.14 228.10 74.05 24 47 16 4079.5 28.18 164.85

MIO-COURK (XJ[CUTION ACCURACY ORBIT DETERMINATION ACCL)RACY

TC5 -.e005 BAU .8758 SGT 5156.1 8DR 317.5 SG3 89.2 ST 2625.2 SIq 305.5 SS 743.6

tiC5 .0045 FAU .00028 RflT .1969 RRF .1908 RTF .9709 CRT .8599 CRS -.8283 CST -.9997

FC$ -.0022 BSP 17505 SGB 5165.9 R23 -.0031 ills .9709 LSA 2955.0 MSA 165.2 SSA 9.7

BC3 .4006 FSP -302 SGI 5155.5 SGZ 311.2 THA .70 ELI 2857.5 EL2 164,1 ALF • 5.17

LAUNCH DATE OCT 14 1970 FLIGHT TIME 210.00 ARRIVAL DATE kAY 12 1971

NELIOCENTRIC CONIC

RL 149.tl LAL -.00

RP lOl.15 LAP -3.38

RC 214.102 GL 11.10

PLAN(TOCENTRIC CONIC

C3 127.090 VHL 11.274

LN_H AZNTH LI4CH TIME

90.00 8 7 51

90.00 21 11 55

100.00 9 31 17

100.00 22 31 9

110.00 10 44 18

110.00 25 34 37

DIFFERENTIAL CORRECTIONS

TOE 4.9529 TRA 8.5479

ROE .5989 RRA -.1419

FOE .9G45 FRA 1.7477

601[ 4.9679 BRA 8.5491

DISTANCE 599.555

LOt. Z0.23 VL 25.125 GAL 19.95 AZL 84.73 HCA 520.13 SMA 115.64 ECC .43687 INC 5.2717 Vl 29.662

LOP 340.49 VP SS.9SO GAP 25.70 AZP 85.$5 TAL 148.60 TAP 108.75 RCA 65.12 APO 166.17 V2 54.816

GP 8.88 ZAL $6.47 ZAP 167.26 ETS 135.59 ZAE 128.87 ETE 175.24 ZAC 105.25 ETC 280.57 CLP 170.83

DLA 4.45 RAL 342.15 RAD 6570.3 VEL 15.762 PTH 2.80 VHP 16.084 OPA -S.72 RAP 531.46 ECC 3.0917

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

2791.71 -28.16 81.22 237.31 95.11 S 54 23 2191.7 -27.43 72.63

5160.20 25.56 2S0.47 253.00 77.36 22 $7 54 4560.2 23.57 222.37

2522.62 -29.70 61.33 257.20 93.58 lO 15 19 1922.6 -28.98 52.82

4904.51 27.06 211.28 252.62 76.79 23 52 54 4504.5 24.97 203.11

2294.10 -33.87 45.$1 256.64 94.91 11 22 32 1694.1 -32.82 34.53

4705.80 31.12 195.04 251.46 75.09 24 53 5 4105.8 28.78 188.64

MID-COIJR$[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS -.4465 8AU .7585 SGT 5126.7 6GR 508.0 SG5 87.9 ST 2827.5 SR $00.1 SS 776.3

RC5 .0025 FAU-.O0148 RRT .2720 RRF .2950 RTF .9757 CRT .8509 CRS -.8410 CST -.9998

FC5 .0101 BSP 16810 SG8 5156.0 fl23 -.0054 R15 .9757 LSA 2945.2 MSA 158.0 SSA 9.1

BC3 .4465 FSP -288 SG1 5127.4 84;2 2111.3 THA .94 ELI 2859.0 ELI 157.0 ALF 5.18

LAI.INCN DATE CX:T 14 1970 FLIGHT TIN( 212.00

I'N[LIOCENTRIC CONIC

RL 149.21 LAL -.00

RP 109.82 LAP -5.$9

RC 215.61t) GL 10.84

PLAN[TOCENTRIC CONIC

CS 149.415 VHL 12.L_4

LNCH AZMTH LI_H TIM(

90.00 8 10 41

90.00 21 16 17

100.00 9 $4 9

100.00 2R $9 30

110.00 10 47 17

110.00 25 58 51

DIFFERENTIAL CCIII_CTION8

TDE 5.2914 TRA 9._70

RID( .9519 lIRA -.0996

FDE 1.0195 FRA 1.8570

BO( 5.$290 MA 9.2475

ARRIVAL DATE MAY 14 1971

DISTANCE 601.034

LOL 20.2S VL 25.092 GAL 22.12 AZL 84.52 NCA 325.29 SNA 115.48 ECC .4SS74 INC 5.6782 Vl 29.882

LOP 345.69 VP 35.914 GAP 27.45 AZP 85.44 TAL 147.82 TAP 111.11 RCA 61.93 APO 169.05 V2 34.823

GP 8.79 ZAL 55.54 ZAP 164L42 ETS 159.41 ZAI[ 128.41 ETE 175.45 ZAC 104.77 (TC 280.89 CLP 169.81

DLA 4.54 RAL 345.04 RAD 6570.6 VI[L 16.454 PTH 2.87 VHP 17.161 DPA -5.15 RAP $53.$1 ECC 3.4590

L*I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2825.55 -28.26 85.67 240.61 91.89 8 57 46 2225.3 -27.70 75.05

5167.30 25.95 252.56 259.11 78.25 22 42 44 4587.5 24.07 224.20

2556.09 -29.61 63.81 240.55 92.28 10 16 45 1958.1 -29.18 55.06

4931.78 27.47 213.21 235.74 77.75 23 57 41 4551.8 25.50 204.98

2327.21 -34.05 46.19 240.50 93.59 11 26 4 1727.2 -53.19 37.05

4755.42 31.59 197.06 284.15 76.20 Z4 57 44 4133.4 29.37 188.56

MIO-COURIM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC5 -.5184 BAU .6361 SGT 5075.9 9811 21H).8 SG5 86.1 ST 2805.8 SR 296.5 SS 808.0

RC3 .0015 FAU-'.OOS18 RRT .3480 RRF .5386 RTF .9801 CRT .88_7 CRS -.8555 CST -.9998

FC5 .0184 68P 17153 SGAJ 5082.9 R25 -.0057 R13 .9801 LSA 2929.0 MSA 150.7 SSA 8.5

BC5 .3184 FSP -291 SG1 5075.0 SG2 281.0 THA 1.18 EL1 2815.4 EL2 149.8 ALF 5.22
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES <VOL 5 197OP

LAUI_EH DATE OCT 14 1970 FLIGHT TIM( 214.00 ARRIVAL DATE MAY 19 1971

t'IELI(XENTNIC C0i41C

RL 149.21LAL -.DO

RP 109.80 LAP -3.3R

RC 817.873 ;L ID.5l

PLANETOCENTRIC COUIC

C$ 17R.9§3 VEAL 15.30E

LN(H AZMTH LMCH TIN( L-I TIN( IHJ LAT

OR.DO 9 13 El 2955.08 -29.$1

O0.O0 21 19 17 SEll.l• EI.33

100.00 9 $1 57 ISiS.B1 -211.87

100.00 2t 39 50 4RGO.I5 27.87

110.00 10 SO • 235•.88 -34.13

110.OO 23 41 50 4714._1 $£.04

DIFFERENTIAL CGNItI[CTIONI

TDE S.70_9 TRA10.0734 TC3 -.lJ0• BAU .47L_

.4803 RItA -.O450 RC3 .0011 FAU-.0OS4•

FDE 1.O857 FRA 1.9147 FC3 .0_i7 BSP 17057

BOE 5.7433 BRAIO.0T3S BC3 .11H)Q FDP -28•

DISTANCE G01.521

LOt- Z0.23 VL Z5.043 GAL Z4.50 AZL 83.05 H(A

LOP 34•.$4 vP 55.900 GAP 49.4• AZP 84.87 TAL

GP 9.70 ZAL 34.84 ZAP 1•5.43 ETS 145.21 ZAE

3Z6.45 SNA 115.33 ECC .49434 I NC 6.1498 Vl Z9.862

147.29 TAP 113.74 RCA 59.32 APO 17Z.34 VZ 34.830

127.83 ETE 173.64 ZAC 104.3Z ETC 281.17 CLP 169.27

DLA

INJ LONG INJ RT ASC INJ AZNTH INJ TIN(

• S.•5 243.•1 90.90 • 1 3

2_J.34J 230.O1 79.20 Z2 4_ 14

U.Ot ?.43.50 91.12 10 20 3

215.H Z3I.I7 78.74 2A I 10

41.50 243.44 92.03 11 29 23

1_._0 _7.•5 77.3• 25 1 13

NID-COURJ[ EXI[CUTION ACCUIRACY

SRT _DI_.O SRR 293.T Sl;3 84.6

RRT .41•I Ill r .4194 RTF .9440

_dB S034.5 _ -.0041 R13 .9840

S_I SO27,5 IW_ Z•S.3 THA 1.44

4.55 hAL 343.79 RAD 6570.9 VI[L 17.271 PTH 2.95 VHP 18.3•9 DPA -4.61 hAP $31.04 ECC 5.ilZZ

PO CST TIM INJ Z LAT INJ Z LONG

2255.1 -27.90 77.21

4114.2 24.51 221.18

1985.8 -29.40 57.24

4510.1 21.03 204.i4

175•.• -$$.47 39.32

41•2.3 29.•7 190.59

OltOIT DETERNINATION ACCURACY

ST 2781.9 IMt £93.1SS 848.0

CRT .1735 CRS -.94_4 C$T -.9998

LSA 291•.§ NSA 142.9 SSA 8.0

EL1 2793.7 EL2 142.1ALF 5.27

LAUNCH DATE O(T 14 1970 FLIGHT TIN( 21•.00 ARRIVAL DATE HAY 18 1971

HELIOCENTRIC CONIC

RL 149.21 LAL -.00

RP 101.79 LAP -3.39

RC E19.923 GL IO.L_J

PLAN(TOCENTRIC CONIC

C3 211.477 VI'IL 14.53§

LNCH AZNTH LNCH TIN(

90.00 8 !1 14

80.DO Zl tO 44

1DO.DO 9 39 40

1DO.O• L_ _ $9

110.OO 10 $2 43

110.0O 23 43 Rg

DISTANCE •O0.TL_

LOL tO.E3 VL 25.034! GAL 87.37 AZL 83.L_ HCA 389.11 SNA 115.tO ECC .52923

350.01 VP 35.0110 GAP 31.81 AZP •4.21 TAL 147.07 TAP 111.67 RCA 54.23

8.•1 ZAL 34.33 ZAP 114.21 [T1 14•.1_4 ZN£ 127.09 ETE 1T3.68 ZAC 103.89

DLA 4.4• RAt. 344.31 RAO •571.8 VEL 1•.237 PTH 3.02 VHP 19.810 DPA -4.11

L-I TIN( 1NJ •.AT INJ lONG INJ RT _ INJ AZMTH INJ TIN[ P• C3T TIN

RERO.tO -1_1.32 •7.1HI 244.25 89.87 • 4 14 _RO.3

514t.II E1.71 43t.51 241.•7 80.L_ 22 41 11 4144.9

2111.1l -tO.ll lT.l_ 24•.25 !10.13 10 23 11 1Oll.Z

40O1._ _._• 217.4§ UI._ 79.83 _4 5 10 43R1.2

L'JAM_.33 -34.17 50.50 244.21 90.84 11 3E E• 170E.5

47R2.81 52.47 101.45 240.43 78.•4 45 3 11 41RE.•

DXFFER(NTIAL (_MIECTION8

TD( 4.1543 TllA10.0574 TC3 -.01N_J BAU .2•48

leD( .7355 I_A .C_13 RC3 .00_5 FAU-.OO831

FDE 1.10OT FRA 2.1103 FC3 .0_40 lip 1H31

BOE 4.1991 BRA10.9574 0C3 .0944 Flip -281

INC 6.7072 Vl 29.892

APO 171.14 V2 34.938

[TC 201.4_ CLP 114.77

RAP 331.12 ECC 4.4771

INJ 2 LAT INJ 2 LONG

-28.03 79.04

25.08 221.27

-_9.55 59.11

21.56 L_9.0_

-33.18 41.29

SO.5• lira.T•

DRB|T D_TERNINATION ACCURACY

ST 2752.1M 289.9 $$ 994.9

CRT .18_5 C_l -.17R_ CgT -._lt

LSA L_OS.E MSA 134.9 SSA 7.4

EL1 2764.1 ELI 134.1ALF 5.34

NID-COUItI_ 2X[CUTION ACCLMACY

_T 4972.• _ _10.1 _3 13.2

NiT .$111 W .SO_5 RTF .9174

S_ 4981.) R_3 -.0043 R13 .9874

S_1 4975,1 _ _49.E THA 1.71

LAUNCH DATE O(T 14 1970 FLIGHT TIN( 218.D0 ARRIVAL DATE NAY 20 1971

HELIOCENTRIC CONIC

RL 149.tl LAL -.0O

RP 101.75 LAP -3._7

RC t20._19 GL 9.99

PLAN[TOCENTRIC CONIC

C$ 254.510 VHL 15.953

LN(H AZNTH LNCH TIN(

_O.OO 9 18 57

JO.OO 21 tO 21

100.00 9 42 11

10O.0O tt 3R 42

110.OO 10 55 7

110.0O 23 43

DIFFERENTIAL CGRIt[CTIO_I

TD[ I.t479 TRAll._ TC3 -.0013 BAU .01•1

RiD( .7R0O lIRA .1024 RC3 .O041 FAU-.01111

FOE 1.2458 FRA 2.to31 FC3 .0404BSP 11811

liD( 1.1959 BRA15.1244 BC3 .0047 FSP -277

DISTANCE 5•1.248

LOL 20.25 V_ 25.015 GAL 30.57 AZL 12.•2 14CA $52.74 SNA 115.09 ECC .51•04

LOP 555.19 VP 35.183 GAP 34.5• AZP 13.45 TAL 147,E2 TAP 119.•8 RCA 49.10

GP 1.51 ZAL 34.07 ZAP 11k_.87 ETS 150.47 ZAE 12•.17 ETE 174.1_ ZAC 105.48

INC 7.5904 Vl 29.942

AlSO llD.Sl V2 54.1_7

ETC 24t.05 CLP 115.01

DLA 4.2• RAL 344.11 RAD I171.5 VEL 19.301 PTH 3.1D VHP 21.4•5 DPA -3.17 RAP 331.03 ECC 5.1811

L-| TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZNTH |NJ TIN( PO C$T TIN INJ 2 LAT INJ 2 LONG

2900.19 -28.31 89.15 _48.47 89.14 9 7 11 2300.2 -21.12 80.49

5279._ 27.07 239.89 _44.04 81.34 EE 41 21 41T9.7 25.59 230.54

£_1.38 -21).8• •9.40 _48.50 89.34 10 2• • 1031.4 -29.14 60.11

5023.71 21.•3 219,10 _43.77 81.01 24 3 2• 4423.7 27.09 211.55

E403.4• -34.18 52.14 _•.53 89.8• 11 55 11 1803.5 -53.82 4E.91

4824.39 32.•7 10_.85 _42.05 80.03 25 3 4t 4EE4.4 51.14 195.05

NID-COUR•( EXI[CUTION ACCURACY ORBIT DETERNINAT_ON ACCURACY

SGT 4113.4 _ 289.• S_3 81.9 ST 2713.0 IM 287.E S• 941.5

RItT .St_7 RRF .584• RTF .91104 CRT .8977 CR$ -.8921 CST -.9999

SRB 4921.lliU_l -.004• R13 .9904 LSA 2885.5 I_A 14•.7 S$A 4.9

SGI 49t•.4 _ 233.1 THA 2.01 EL1 2725.2 EL2 126.0 ALF 5.44

LAUNCH DATE OCT 14 1911) FLIGHT TIME L_m.O0 ARRIVAL DATE MAY 22 1971

HIlL IOCENTRI C CONIC

RL 14R.21 LA_ -.0O L.(X. 10.23 Yr.

Nil 10O.72 LAP -3.34 LOP 35t.37 _11

RC 221,131 G4. I.IkB _ 8.40 ZAL

PLAN[TOC[NTR i C CONIC

C3 309.5t4 Vt1L 17._3

DISTANCE 593.593

• 4.•90 GAL 34.27 AZL 01.?2 HCA 535.91 $44A 115.01 ECC .41435 INC 1.2159 Vl 29.81E

35.881 GAP 37.79 A_P 1_.4_ TA_ 147.85 TAP 123.7• RCA d4.35 APO 185.145 V2 _.951

34.10 ZAP 1•1.23 LrTS 153.84 ZNE 185.01 ETE 174.45 ZAC 103.11 ETC 281.80 CLP 1t3.15

DLA 3.91 _ _14.1_ _ i571.8 VI[L 10.731 IrrH 3.18 VHP 25.40_ DPA -3.33 RAP 339.42 ECC 1.0540

LNCH AZNTH iNCH TINE L-I TIIAE INJ LAT

0O.0O R 21 34 L513.81 -tR.L_

0O.0O 21 17 51 9314.R7 47.40

10O.0O I) 44 49 2•45.•0 -_•.87

10O.0O 21 37 11 _0_.47 _.17

110.0O 10 57 11 34111._ -34.17

110.00 _3 41 24 4R37.N 33.E3

lNJ _ INJ RT A$C INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ E LONG

• •.IS 250._0 88.•4 • 10 18 2313.9 -28.18 01.4•

_1.4_ F_•.OtJ 88.57 28 4• E• 4715.0 2•.09 233.OO

70.44 £_0.25 18.78 10 88 54 L_045.1 -E9.72 I1.11

L_.3_ _45.R5 82._9 _4 I 40 4458.5 ET.•O 213.79

53.34 _SlD.34 O•.l$ 11 37 35 1118.9 -53.91 44.10

20_.40 245.15 81.50 85 2 £2 4238.0 31.70 197.51

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 4848.3 _ 211_.I SG3 80.7 ST 46•2.4 Sit 284.9 S• 1011.5

RRT .1494 RRF .04L_ RT1 r .9928 CRT .9097 CRS -.0OS7 CST -.9999

Sr_ 425S.1 _ -.0042 R13 .R928 LSA 2060.0 14SA 118.5 $SA 6.5

$11 4830.3 SG_ 217.1 THA 2.32 ELI 2675.2 ELI 117.7 ALF 5.57

D IFF(NIENT I AL _CTi_

TD_ 7.1850 TNAI2.1F49 TC3 .0773 BAU .3EO9

.R717 NNA .2013 RC3 .00_4 FAU-.Ol_I

FR[ 1.3419 FRA t.4T_ FC3 .04•5 BI_ _ 1144•

BiD( 7.2370 BIEA12.97•1 RC3 .D77• FSP -273
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH DATE OCT 18 1970 FLIGHT TIME 70.00 ARRIVAL DATE DEC 24 1970

HELIOCENTRIC CONIC DISTANCE 210.856

RL 149.17 LAL -.00 LOt. 21.22 VL 29.626 GAL -15.82 AZL 87.73 HCA 98.73 SNA 147.19 ECC .27298 INC 2.2683 Vl 29.871

RP 107.50 LAP 2.25 LOP 117.99 VP 39.592 GAP -2.53 AZP 90.27 TAL 251.46 TAP 348.18 RCA 107.01APO 167.36 VZ 35.253

RC 89.R00 GL 8.32 GP -22.93 ZAL 1•6.75 ZAP 70.11ETS 5.55 ZAE 155.15 ET( 2•9.41ZAC 78.82 ETC 257.87 CLP -88.32

PLANETOCENTRIC CONIC

C3 60.738 VHL 7.793 DLA -4.20 RAL 212.30 RAO 8599.1 V(L 13.494 PTH 2.47 VHP 4.970 OPA -37.71 RAP 218.68 •CO 1.9996

LNCH AZNTH LNCH TIN( L-! TIN( |NJ LAT INJ LONG INJ RT ASC |NJ AZNTH |NJ TIN( PO CST TIN INJ 2 LAT 1NJ 2 LONG

90.00 O 30 12 2359.•0 -22.81 50.90 81.44 107.25 1 9 32 1759.8 -20.23 43.17

90.00 11 25 41 $264.98 28.91 237.85 94.85 80.84 12 53 26 4••5.0 25.37 229.$2

100.00 1 49 34 2103.75 -24.17 31.59 90.9• 108.15 2 24 38 1503.8 -21.46 23.84

100.00 12 49 0 4996.25 2•.32 217.82 94.5• 80.01 14 12 16 43••.2 28.65 209.41

110.00 2 53 18 1904.28 -27.83 _S.02 ••.53 110.70 3 25 2 1304.3 -24.76 7.19

110.00 14 1 48 4780.51 32.13 199.85 93.71 77.65 15 21 14 4188.5 30.10 191.03

DIFFERENTIAL C(_qflECT10NS RID-COURS4[ EXECUTION ACCURACY ORBIT DET[RNINATION ACCURACY

TOE .2995 TRA -.7117 TC3 -.0t_S •AU .2010 •GT 577.• •DR 48N_.2 $83 199.4 ST 270.7 SIR 235.1 SS 417.3

ROE -.3040 lIRA -.$Z$4 RC3 -.2390 FAU .08937 RflT .5980 RRF .(HI70 RTF .5805 CRT -.5949 CRS .9579 CST -.9187

FOE 1.2883 FRA -.9487 FC3-1.2738 •$P 1303 SG_ 781.7 RZ3 .1422 RI3 .8982 LSA 529.2 R$A 159.3 SSA 19.7

SO( .4268 BRA .7829 BCS .2478 FSP -584 SG1 642.1 SG2 409.7 THA 34.50 EL1 321.2 EL2 159.2 ALF 141.69

LAUNCH 0ATE OCT 13 1970 FLIfd'8T TIRE 72.00 ARRIVAL DATE DEC 28 1970

HELIOCENTRIC CONZC

RL 149.17 LAL -.00

RP 107.49 LAP 2.39

RC 71.740 GL 9.01

PLAN(TOCENTItlC CONIC

C3 59.$28 VHL 7.715 DLA

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT

90.00 0 E7 24 2373.19 -23.07

90.00 11 31 40 5241.79 2•.•5

100.00 1 47 3 2119.24 -24.43

100.00 12 $4 42 4973.97 28.05

110.00 2 51 £3 1914.75 -28.00

110.00 14 • I_ 4748.22 31.82

DIFFERENTIAL C¢IIIECT|ON8

TD( .3404 11A -.7•31 TC3 -.lOiS BAU .2218

RD_ -.20tO lIRA -.3243 RC3 -.2545 FAU .09318

FD( 1.3747 FRA -.9414J• FC3-1.3§52 BSP 1543

ELIDE .4420 BRA .9291 BC3 .2787 FSP -604

DISTANCE 217.598

LOt. 21.22 VL 29.397 GAL -15.63 AZL •7.57 HCA 99.97 SI4A 14•.91 ECC .27017 INC 2.429• Vl 29.871

LOP 121.21 VP 39.573 GAP -1.67 AZP 90.42 TAL 231.20 TAP 351.18 RCA 107.22 APO 186.60 V2 35.255

GP -23.79 ZAL 104.18 ZAP 75.00 ET• 3.57 ZN[ 154.04 ETE 261.56 ZAC 75.•8 ETC 257.53 CLP -73.57

-3.•2 RAL 212.70 RAD •369.1 V(L 13.44• PTH 2.4• VHP 4.840 OPA -37.78 RAP 216.12 ECC 1.9797

[NJ L_ |NJ RT ASC |NJ AZMTH |NJ TLt8E -PO CST TIM INJ 2 LAT |NJ 2 LONG

51.79 91.68 108.88 1 8 $7 1773.2 -20.$4 44.03

25•.Z0 94.a0 80.0§ 12 59 2 4641.8 25.00 227.92

32.43 91.22 107.78 2 22 19 1519.2 -21.77 24.64

216.22 94.31 79.21 14 17 36 4374.0 26.27 207.86

15.73 09.81 110.34 3 23 19 1314.7 -25.05 7.87

19•.15 93.39 7•.91 15 25 58 4148.2 29.68 189.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 844.1 8_ 308.4 SG3 210.4 ST 304.9 SR 221.9 S• 437.2

RRT .4609 RRF .6584 RTF .6801 CRT -.5994 CR3 .8512 CST -.9261

S(dD 820.• 11_3 .1451 RI3 .7384 LSA 554.2 RSA 160.6 3SA 19.7

SG1 711.8 SG2 408.3 THA 31.30 EL1 342.3 EL2 158.2 ALF 149.17

_AUNCH DATE OCT 15 1970 FLIGHT T|N( 74.00 ARRIVAL DATE DEC 28 1970

HELIOCENTRIC CONIC

RL 149.17 LAL -.OO

RP 107.48 LAP 2.53

RC 73.903 GL 9.72

PLAN(TOCEHTRIC CONIC

C3 58.385 VNL 7._40

LNCH AZNTH LNCN TIN(

gO.DO 0 24 54

90.00 11 37 54

100.00 1 44 50

100.00 13 O 39

110.00 2 49 49

110.00 14 12 9

DIFFERENTIAL CORRECTIONS

TOE .3886 TRA -.8177 TC3 -.1591 BAU .2480

fiDE -.2801 RRA -.3201 RC3 -.2722 FAU .09804

FOE 1.4483 FRA -.9728 FC3-1.4243 BSP 1811

BO( .4859 BRA .8781 BC3 .3153 FSP -$38

DISTANCE 223.890

LOL 21.22 VL 29.561 GAL -15.48 AZL 87.41 HCA 103.22 •HA 146.58 •CO .28745 [NC 2.5942 Vl 29.871

LOP 124.45 VP 39.547 GAP -1.25 AZP 90.59 TAL 250.84 TAP 354.05 RCA 107.56 APO 185.75 V2 35.257

GP -24.60 ZAL 165.53 ZAP 79.83 ETS 1.55 ZAE 152.58 ETE 254.27 ZAC 74.58 ETC 257.20 CLP -78.8D

DLA -3.03 RAL 213.17 RAD 6589.1 VEL 13.406 PTH 2.45 VHP 4.744 DPA -37.78 RAP 213.62 ECC 1.9805

L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZMTH ]NJ TIM( PO CST TIH INJ 2 LAT INJ Z LONG

2569.58 -23.34 52.68 92.00 108.51 1 4 40 1786.8 -20.85 44.89

5218.78 28.37 234.57 94.44 79.28 13 4 53 4618.8 24.82 228.34

2128.73 -24.89 33.27 91.55 107.41 2 20 18 1528.7 -22.07 25.45

4951.84 27.75 214.64 94.14 78.43 14 23 11 4351.8 25.88 208.34

1925.28 -28.33 16.45 90.18 109.98 3 21 55 1325.3 -25.34 8.55

4728.08 31.50 198.67 93.16 75.98 15 30 57 4128.1 29.28 186.18

N|O-COURS( EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT 721.3 $_R 518.5 883 219.4 ST 343.6 SIR 208.3 S• 455.0

RRT .5138 RRF .8599 RTF .7058 CRT -.8032 CRS .8443 CST -.9328

8G.B 888.3 RL_ .1450 RI3 .7726 LSA 584.9 MSA 181.0 SSA 19.7

381 790.0 382 406.1 THA 28.41 ELI 371.2 EL2 153.8 ALF 155.42

LAUNCH DATE OCT 15 1970 FLIGHT TIN( 7•.00 ARRIVAL DATE DEC 30 1970

HELIOCENTRIC CONZC

RL 149.17 LAL -.00

RP 107.48 LAP 2.85

RC 78.087 GL 10.45

PLAN(TOCENTRIC CONIC

C3 57.243 Vt'IL 7.56•

LNCH AZMTH LNCH TIN(

9O.OO 0 22 58

9O.00 11 44 23

1DO.DO 1 42 51

IO0.OO 13 • 54

110.OO 2 48 29

IIO.OO 14 17 43

DISTANCE 250.338

LOL 21.22 VL 29.817 GAL -15.31 AZL 87.24 HCA 106.46 SRA 146.14 ECC .26480 INC 2.7832 Vl 29.871

LOP 127.70 VP 39.518 GAP -.68 AZP 90.76 TAL 250.3• TAP 358.82 RCA 107.44 APO 184.84 V2 35.258

GP -25.36 ZAL 164.81 ZAP 84.55 ET3 359.48 ZAE 150.84 ETE 247.70 ZAC 73.54 ETC 256.90 CLP -83.97

DLA -2.44 RAL 213.70 RAD •569.0 VEL 13.364 PTH 2.44 VHP 4.678 OPA -37.75 RAP 211.22

L-I TIN( INJ LAT INJ L_ INJ RT ASC INJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT

2400.12 -25.•0 53.59 •2.40 104.13 1 2 39 18OO.1 -21.18

5195.71 26.07 232.85 14.3• 78.52 13 11 1 45_.7 24.22

2141.40 -24.94 34.12 91.1)4 107.03 2 18 32 1541.4 -22.37

4929.1_ 27.44 213.08 14.03 77.•3 14 29 4 4329.7 25.46

1935.95 -26.57 17.18 90.62 109.61 3 Z0 45 1335.9 -25.63

4707.88 31.18 195.20 93.00 75.17 15 3• 13 4107.9 28.81

DIFFERENTIAL COIIR(CTION8

TO( .4370 TRA -.•746 TC3 -.2124 BAU .2730

RDE -.2383 lIRA -.3128 RC3 -.2887 FAU .09789

FDE 1.5077 FRA -.�lkl• FC3-1.4804 BSP 2104

BOE .4985 BRA .9288 Be3 .35•6 FSP -868

ECC 1.9421

INJ 2 LONG

43.76

224.77

29.27

204.82

9.24

186.78

ORBIT DETERMINATION ACCURACY

3T 38•.7 _R 1_.8 SS 470.7

CRT -.6062 CRS .8575 CST -.9388

L3A 818.7 NSA 160.5 SSA 19.7

EL1 407.2 EL2 147.0 ALF 180.38

RID-COURSE EXECUTION ACCURACY

SGT 807.9 SGR 328.3 883 226.2

RRT .5587 RRF .4812 RTF .7484

SGB 944.2 R23 .1484 R13 .7997

SG1 871.6 SG2 403.3 THA 25.78
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH DATE OCT 15 1970 FLIGHT TIME 78.00 ARR|VAL DATE SAN 1 1971

biELIOCENTRIC CONIC

RL 146.17 LAL -.00

RP 107.49 LAP 2.77

RC 78.889 GL 11.22

PLAN[TOCENTRIE CONIC

CS 59.155 VHL 7.494

LNCH AZMTH LNCH TIM(

90.00 0 20 34

IO.O0 11 51 17

100.00 I 41 3

100.00 13 13 29

110.00 2 47 20

110.00 14 23 41

DISTANCE 216.741

LOt.. 21.22 VL 29.488 GAL -15.14 AZL 87.06 HCA 109.70 SMA 145.67 ECC .26221 INC 2.9380 Vl 29.871

LOP 130.95 VP 39.479 GAP -.10 AZP 90.99 TAL Z49.79 TAP 359.49 RCA 107.48 APO 183.87 VZ 35.299

GP -28.07 ZAL 164.02 ZAP 89.12 ETS 357.37 ZAE 148.89 ETE 241.92 ZAC 72.56 ETC 258.61 CLP -69.01

DLA -1.$4 RAL 214.30 RAD 8569.0 VEL 13.323 PTH 2.43 VHP 4.640 DPA -$7.70 RAP 208.98 ECC 1.9242

L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ Title PO CST TIM INJ 2 LAT XNJ 2 LONG

2414.07 -23.86 54.53 9Z.98 105.72 1 0 48 1814.1 -21.47 48.67

5172.54 25.74 231.32 94.35 77.77 13 17 29 4972.3 23.80 223.19

2154.45 -25.20 35.01 92.45 106.65 2 18 58 1554.4 -22.68 27.12

4907.20 27.10 211.48 94.00 76.88 14 35 16 4307.2 25.05 203.29

1949.98 -28.92 17.94 91.14 109.23 S 19 47 1347.0 -25.93 9.96

4687.43 30.79 193.71 92.92 74.37 15 41 49 4087.4 28.34 185.37

DIFFERENTIAL CORRECTIONS NID-COUR_M[ EX[CUTICN ACCORACT ORBIT DETERHINATION ACCURACY

TD[ .4938 TRA -.9_8 TCS -.2867 BAU .30_0 SGT 902.Z _ 531.4 $83 250.7 ST 434.2 SR 180.7 SS 484.S

RDE -.2175 RRA -.3083 RC3 -.2993 FAU .09870 RRT .5901 RRF .6995 RTF .7809 CRT -.6089 CRS .8510 CST -.9459

FOE 1.$919 FRA -.94t5 FC3-1.5217 BSP 2415 SGe 1047.1 RL_3 .1559 RIS .8207 LSA 655.7 NSA 159.1 SSA 19.7

BOE .SS94 BRA .SBOQ BC3 .4025 FSP -ESS $81 907.7 SG2 400.0 THA 25.40 EL1 449.4 EL2 138.5 ALF 164.25

LAUNCH DATE OCT 19 1970 FLIGMT TIME 60.00 ARRIVAL DATE JAN 3 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

lip 107.48 LAP 2.97

RC 80.SOT GL 18.05

F_A_TOCENTRIC CONIC

C8 55.101 Vl41.. 7.485

LNCH AZMTH LN(N TIME

90.00 0 18 $7

SO.IX) 11 58 58

100.00 1 30 Z'J

100.00 1S 20 Zil

110.00 2 41 20

110.00 14 H N

DIFFERENTIAL CORRECTION8

T0[ .5542 TRA -.101l TCS -.3274 BAU .3322

RO_ -.l172 RNA -.21)11 RC$ -.3102 FAU .09853

1.5803 FRA -.9G#7 FC3-1,5480 BSP 2745

EN_E .5892 HA 1.03L_J BC3 .4510 FSP -700

DISTANCE 243.102

LOL 21.22 VL 29.413 GAL -14.97 AZL 86.88 H(A 112.95 SMA 145.16 ECC .25987

LOP 134,20 VP 39,439 GAP .43 AZP 91.22 TAL 249.13 TAP 2.08 RCA 107.46

GP -H.74 ZAL 193.18 ZAP 83.49 ETS 355.22 ZA[ 146.80 ETE 2_G.91 ZAC 71.63

IN(: S.1200 Vl 29,871

APO 182.85 V2 35.258

ETC 256.36 CLP -95.91

DLA -1.82 RAL 214.90 RAD 69_.0 VEL 13.284 PTH 2.43 VHP 4.626 DPA -57.67 RAP 206.95 ECC 1.9068

L-1 TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

_I28.tkl. -24.12 55.51 93.44 105.30 0 59 5 1828.8 -21.79 47.82

5148.44 85.36 229._ 94.40 77.01 13 24 20 4540.4 25.34 221.58

218MB.08 -23.48 35.94 93.02 106.21 2 15 31 1568.1 -23.00 28.01

41MI4.23 28.74 209.87 94.04 76.11 14 41 50 4264.2 24.56 201.74

1998.34 -_9.08 18.75 91.74 108.81 3 18 58 1358.5 -26.24 10.72

4444.54 30.40 192.21 B2.B1 73.58 15 47 46 4086.5 27.85 185.95

NIO-C(_URSE (XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1002.6 SSR 533.8 SG3 232.6 ST 485.7 SR 168.8 SS 495.7

RRT .6157 RRF .7154 RTF .8053 CRT -.6111CRS .8248 CST -.9464

SCAB 1135.9 R_ .1GOG RIS .8369 LSA 695.0 MSA 156.9 SSA 19.6

SGI 1084.6 8G2 396.2 THA 21.23 ELI 497.1 ELI 129.0 ALF 167.27

LAUNCH DATE OCT 15 1970

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 107.48 LAP 2.97

tic 82.739 GL 12.88

PLAN[TOCENTRIC CONIC

CS 54.082 VHL 7.354

LNCH AZMTH LI_EH TIME

90.00 0 16 45

90.00 12 8 14

100.00 1 $7 48

100.00 15 27 50

110.00 2 45 25

110.00 14 58 42

FLIGHT TIME 82.00 ARRIVAL DATE JAN § 1971

DISTANCE 249.422

LOL 21.22 VL 29.355 GAL -14.78 AZL 86.69 NCA 116.19 SMA 144.60 ECC .25717

LOP 137.45 VP 59.392 GAP .9S AZP 91.46 TAL 248.38 TAP 4.57 RCA 107.41

GP -27.40 ZAL 182.22 ZAP 97.64 ET$ 353.04 ZAE 144.64 ST[ 252.62 ZAC 70.74

INC 3.3109 Vl 29.671

APO 181.79 V2 55.257

ETC 218.15 CLP -98.61

DLA -.58 RAL 215.$9 RAD 6569.0 VEL 13.245 PTH 2.42 VHP 4.838 DPA -37.69 RAP 205.10 ECC 1.8900

L-I TIM( INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2444.10 -24.40 56.58 94.08 104.84 O 57 27 1844.1 -22.12 48.63

5125.78 24.99 227.96 94.55 76.24 15 31 38 4523.8 22.86 219.94

2182.58 -25.75 56.93 93.67 105.76 2 14 10 1582.6 -23.32 28.96

4860.52 26.34 208.22 94.15 75.55 14 48 51 4260.5 24.07 200.16

1970.88 -29.$5 19.61 92.42 108.37 S 18 16 1570.9 -26.56 11.53

4844.99 29.97 190.66 92.97 72.74 15 54 7 4045.0 27.$2 182.A9

DIFFERENTIAL CORRECTIONS

TOE .8188 TRA-l.0499 TCS -.3875 6AU .3650

RDE -.1771 RRA -.2729 tiCS -.5192 FAU .08741

FOE 1.5964 FRA -.9936 FCS-1.5594 6SP S082

BOE .6456 BRA 1.0848 BE5 .5021 FSP -706

LAUNCH DATE OCT 15 1970

t_[LIOCENTRIC CONIC

RL 149.17 LAL -.DO

RP 107.49 LAP 3.06

RC 84.985 GL 13.79

PLANETOCENTRIC CONIC

C3 5S. 100 VHL 7.287

LNCH AZMTH LNCH TIME

90.00 0 14 49

90.00 12 14 28

100.00 1 $8 12

100.00 15 35 45

110.00 2 44 34

110.00 14 43 55

DIFFERENTIAL CORltI[CTIONS

TO( .887§ TRA-1.1073 TC3 -.4486 BAU .3939

ROE -.1574 RRA -.254,3 RC3 -.5266 FAU .09550

FOE 1.8001 FRA -.8105 FC3-1.5571 BSP 5433

BDE .7053 BRA 1.1361 BC3 .5549 FSP -706

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1107.5 SGR 533.6 SG3 252.8 ST 541.2 SR 152.7 SS 505.7

RRT .6347 RRF .7292 RTF .8235 CRT -.6126 CRS .8189 CST -.9522

SGB 1229.S RZ3 .1692 R13 .8491 LSA 740.2 MSA 154.1 SSA 19.5

SG1 1165.2 SG2 $91.9 THA 19.27 EL1 549.7 ELI 118.8 ALF 169.71

FLIGHT TIME 84.00 ARRIVAL DATE JAN 7 1971

DISTANCE 255.703

LOL 21.22 VL 29.288 GAL -14.62 AZL 86.49 HCA 119.45 SMA 144.01 ECC .25472 INC S.5128 Vl 29.871

LOP 140.70 VP $9.542 GAP 1.42 AZP 91.73 TAL 247.56 TAP 6.99 RCA 107.55 APO 180.69 V2 35.255

GP -28.05 ZAL 161.21ZAP 101.53 (TS 350.82 ZAE 142.44 ETE 228.97 ZAC 69.89 ETC 255.95 CLP-103.09

DLA .11RAL 216.48 RAID 6568.8 VEL 15.208 PTH 2.41 VHP 4.669 DPA -57.78 RAP 203.49 ECC 1.8759

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2450.77 -24.66 57.70 94.81 104.34 0 55 49 1860.8 -22.47 49.75

5098.03 24.57 226.19 94.72 75.46 13 $9 26 4498.0 22.33 218.24

2198.82 -26.02 36.00 94.42 105.26 2 12 50 1598.2 -23.67 29.99

4655.81 25.90 206.51 94.33 74.55 14 56 21 4255.8 25.55 198.52

1984.24 -29.$5 20.54 93.20 107.88 3 17 38 1384.2 -26.90 12.42

4622.56 29.51 189.10 93.10 71.91 16 O 55 4022.6 26.76 180.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT 1215.6 $GR 530.9 SG3 230.8 ST 600.7 8R 158.3 SS 514.1

RRT .0483 RRF .7415 RTF .8371 CRT -.6154 CRS .81S0 CST -.9554

SGB 1526.5 R23 .1798 R15 .8582 LSA 788.1MSk 150.6 SSA 19.3

SG1 1268.7 SG2 367.5 THA 17.49 EL1 606.8 EL2 108.1ALF 171.70
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970

LAUNCH DATE OCT 15 1970 FLIGHT TIME 66.00 ARRIVAL DATE JAN g 1971

HELI(XENTRIC CONIC

RL 149.17 LAL -.00

RP 107.50 LAP 3.14

RC 87,241GL 14.76

PLAMETOCENTRIC CONIC

CS 52.190 VHL 7.222

LNCH AZNTH LNCM TIM(

90.00 0 12 49

90.00 12 E$ 19

100.00 1 34 33

100.00 13 44 18

110.00 2 43 42

110.00 14 51 37

DISTANCE 261.948

LOL 21.22 VL 29.220 GAL -14.43 AZL 88.27 MCA 122.67 SNA 145,39 ECC .25231

LOP 14_ VP $9.289 GAP 1,88 AZP 92.01 TAL 246.66 TAP 9.34 RCA 107.21

GP -28.73 ZAL 180.11 ZAP 105,16 ETS 348.54 ZAE 140.25 ETE 225.90 ZAC 69.05

OLA .84 RAL 217.34 RAD 8568.9 VEL 13.173 PTN 2.41 VNP 4.719 DPA -37.98

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ- AZMTH |NJ TIME PO CST TIN

2479.00 -24.98 58.95 95.84 103.78 0 54 8 1879.0

5070.�d 24,09 224.35 94.98 74.65 13 47 49 4470.9

2215.36 -26.32 39.19 95,26 104.71 2 11 29 1615.4

4809.81 25.42 204.73 94.57 73.72 15 4 25 4209.8

1999.94 -29.95 21.58 94.08 107.33 3 17 1 1396.9

4599.00 29.00 167.45 93.29 71.06 16 B 16 3999.0

DIFFERENTIAL CORRECTIO_4S

TOE .7927 TRA-I.le09 TC3 -.5086 8AU .4228

-.1349 RRA -.2_4 RC5 -.3302 FAU .09219

F1)E 1.90'1_ FRA -.7550 FC$-1.5302 8SP 37t8

BiD( .7745 BRA 1.1835 BC5 .6064 FSP -688

MID-COURSE EXECUTION ACCURACY

SGT 1324.4 SGR 521.9 SG3 226.2

RflT .8569 RRF .7495 RTF .8459

986 1423.5 R23 .1904 RIS .8633

SG1 1371.9 SG2 379.9 TMA 15.75

INC 3.7281 Vl 29.871

APO 179.56 V2 55.253

(TC 255.75 CLP-lO?.35

RAP 202.10 ECC 1.6584

INJ 2 LAT INJ 2 LONG

-22.64 50.93

21.75 216.46

-24.04 31.13

22.94 196.81

-27.27 13.40

26.14 179.44

ORBIT DETERMINATION ACCURACY

ST 665.6 SR 121.1SS 526.3

CRT -.6114 CRS ,8069 CST -.9575

LSA 844.2 MSA 147.1 SSA 18.8

ELI 669.7 EL2 95.2 ALF 173.52

LAUNCH DATE OCT 15 1970 FLIGHT TIME 88.00 ARRIVAL DATE JAN 11 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 107.81 LAP 3.21

RC 19.504 GL 15.91

PLANETOCLrlMTR|C CONIC

CS 51.279 VHL 7.161

LNCH AZNTH LNCH TIM(

O0.O0 0 10 40

• D.O0 12 52 52

100.00 1 51 48

100.00 19 53 87

110.00 2 48 49

110.00 14 S9 M

DISTANCE 288.158

LOL 21.22 VL 29.149 GAL -14.25 AZL 88.04 HCA 125.92 SMA 142.74 ECC .24994 INC 3.9594 Vl 29.871

LOP 147.21VP 39.233 GAP 2.32 AZP 92.32 TAL 245.70 TAP 11.62 RCA 107.07 APO 178.42 V2 35.249

6P -L_9.45 ZAL 158.92 ZAP 108.50 ET8 346.21 ZN[ 138.09 ETE 223.32 ZAC 68.21ETC 255.60 CLP-111.37

DLA 1.63 RAL 218.27 RAD 65M.9 VI[L 13.139 PTH 2.40 VHP 4.786 DPA -$8.31 RAP 200.91 ECC 1.8439

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LOedG

_499.25 -25.30 80.35 H.S8 103.15 O 52 19 1899.2 -23.24 52.28

5042.21 23.58 222.A1 95.32 73.82 13 56 54 4442.2 21.12 214.59

2234.42 -26.64 40.51 _N$.22 104.08 2 10 1 1694.4 -24.44 32.40

4782.28 24.88 202.8a 94.89 72.87 15 13 10 4182.3 22.30 195.02

2015.37 -30.28 22,75 95.08 106.71 3 18 21 1415.4 -27.68 14.51

4574.08 28.44 185.73 93.58 70.18 16 16 12 $974.1 25.47 177.81

ORBIT DETERMINATION ACCURACY

ST 732.5 SR 107.1SS 530.3

CRT -.8085 CRS .7979 CST -.9604

LSA 899.2 MSA 142.7 SSA 18.7

ELI 735.5 EL2 84.6 ALF 174.85

DIFFERENTIAL C(_R(CTION8

T_ .98_ TRA-1.2152 TC5 -.5705 BAU .4539

RDE -.11J8 RRA -.20tJ_ RC3 -.3361 FAU .08950

FDE 1.5876 FRA -.9807 FC3-1.5112 BSP 4116

BIDE .8479 BRA 1.2351BC5 .6421FSP -677

MID-COURSE EXECUTION ACCURACY

SGT 1438.9 SGR 518.1 SG5 221.9

RRT ,9628 RRF .7825 RTF ,8540

SSB 1527.4 R23 .Z059 R13 .8693

SGI 1480,3 882 378.6 TMA 14,39

LAUNCH DATE OCT 15 1970 FLIGHT TIME 90.00 ARRIVAL DATE JAN 13 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 107.52 LAP 3.26

RC 91.778 6L 16.95

PLANETOCENTRIC CONIC

CS 50.459 VHL 7.108

LNCH AZMTM LNCM TIN(

90,00 0 8 15

90.00 12 49 17

100.00 1 SO 46

100.00 14 3 27

110.00 2 41 40

110.00 15 9 2

DISTANCE 274.332

LOL 21.22 VL 29.075 GAL -14.06 AZL 85.79 HCA 129.16 SMA 142.08 ECC .24763

LOP 150.46 VP 39.174 GAP 2.73 AZP 92.66 TAL 244.68 TAP 15.83 RCA 106.90

GP -$0.25 ZAL 157.63 ZAP 111.55 (TS 343.79 ZAE 135.97 ETE 221.18 ZAC 67.33

DLA 2.49 RAL 219.27 RAD 6568.9 VEL 13.108 PTH 2.39 VHP 4.870 DPA -$8.79

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIN

2522.02 -25.65 61.93 97.65 102.43 0 50 17 1922.0

5011.43 22.96 220.35 95.75 72.96 14 6 48 4411.4

2255.90 -26.99 42.01 97.30 103.36 2 8 21 1655.9

4752.79 24.27 200.88 95.29 72.00 15 22 40 4152.8

2035.96 -$0.62 24.08 96.22 106.00 5 15 54 1434.0

4547.30 27.81 183.92 93.91 69.27 16 24 50 3947.5

DIFFERENTIAL CORRECTIONS

TOE .9216 TRA-I.Z(H_4 TC5 -.6312 BAU .4838

ROE -.0974 RRA -.1650 RC5 -.3399 FAU .09611

FOE 1.5656 FRA -.6190 FC5-1.4774 BSP 4498

BOE .9287 BRA 1.2798 BC5 .7169 FSP -671

INC 4.2106 Vl 29.871

APO 177.27 V2 35.245

ETC 255.45 CLP-115.17

RAP 199.89 ECC 1.8304

INJ 2 LAT INJ 2 LONG

-23.68 53.81

20.41 212,61

-24.68 35.85

21,59 193.12

-28.12 15.77

24.74 176.09

ORBIT DETERMINATION ACCURACY

ST 804.6 SR 91.6 SS 535.7

CRT -.6004 CRS .7852 CST -.9628

LSA 960.9 MSA 158,2 SSA 18.3

ELI 806,5 EL2 75.0 ALF 176.06

MID-COURSE EXECUTION ACCURACY

SGT 1549.9 SGR 511.5 SG3 216.0

RRT .8652 RRF .7734 RTF .8597

S_ 1632.1 fl23 .2225 R13 .8792

SG1 1589.0 SG2 372.5 TNA 13.12

LAUNCH DATE OCT 15 1970 FLIGHT TIME 92.00 ARRIVAL DATE JAN 15 1971

HELIOCENTRIC CO(MIC

RL 149.17 LAL -.00

RP 107.53 LAP 3.31

RC 94.059 GL 18.20

PLANETOCENTRIC CONIC

C3 49.729 VHL 7.052

LNCH AZNTH LNCH TXNE

90.00 O 5 29

90.00 12 54 41

100.00 1 28 25

100.00 14 14 25

110.00 2 40

110.00 15 18 39

DISTANCE 280.476

LOL 21.22 VL 28.998 GAL -13.86 AZL 85.51NCA 132.39 SMA 141.41ECC .24536

LOP 153.71 VP 39.119 GAP 3.13 AZP 93.03 TAL 243.60 TAP 16.00 RCA 106.71

GP -31.15 ZAL 156.22 ZAP 114.30 ET8 341.26 ZAE 133.88 ETE 219.41 ZAC 66.39

OLA 3.44 RAL 220.38 RAD 9396.8 VI[L 13.080 PTH 2.39 VHP 4.970 DPA -$9,45

L-| TIME INJ LAT INJ I._ INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM

2547.97 -28.01 83.74 98.87 101.60 0 47 56 1948.0

4978.18 L_.28 218.16 96.27 72.06 14 17 59 4378.2

2280.40 -27.38 45,74 98.54 102.53 2 8 26 1680.4

4720.98 23.59 198.77 95.79 71.09 15 33 6 4121.0

Z055.25 -31.01 25.62 97.92 105,17 3 14 37 1455.2

4518.90 27.11 181.99 94.35 68.33 16 34 17 $918.9

DIFFERENTIAL C_R(CTI(_qS

TDE 1.01041 TRA-1.3140 TC5 -.1902 BAU .5121

RDE -.0711 RRA -.1583 RC5 -.3422 FAU .08223

FOE 1.5425 FRA -.3512 FC5-1.4317 BSP 4871

BOE 1.0136 BRA 1.$285 BC5 .7703 FSP -656

MID-COURSE EXECUTION ACCURACY

SGT 1113.0 8GR 903.4 8G3 209.0

RRT .0649 RRF .7835 flTF .8638

SSB 1737.8 R23 .2409 R13 .8758

SG1 1898.0 SG2 368.4 THA 11.94

INC 4.4859 Vl 29.871

APO 176.11 V2 35.240

ETC 255.31 CLP-I18.74

RAP 199.03 ECC 1.8183

INJ 2 LAT INJ 2-LONG

-24.15 55,56

19.62 210.49

-25.56 35.51

20.79 191.09

-28,62 17.23

29.92 174.27

ORBIT DETERMINATION ACCURACY

ST 882.1 SR 74,9 SS 541.9

CRT -.5825 CRS .7643 CST -.9649

LSA 1029.2 MSA 133.9 SSA 17.8

EL1 883.2 EL2 60.8 ALF 177.15

2188



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH DATE O(T 15 1970 FLI;HT TIN( 94.00 ARRIVAL DATE JkN 17 1971

HELIOCENTRIC CONIC

9L 149.17 LAL -.DO

RP 107.59 LAP 3.35

RC 99.339 GL 19.57

PLANETOCENTRIC CONIC

C$ 49.099 Vt4L 7.007

LN(_ AZNTH LNCM TIN[

90.00 O 2 11

90.00 13 7 17

100.00 I 29 38

100.00 14 29 31

110.00 2 30 44

110.00 15 _ 54

DIFFERENTIAL C(_RI[CTION$

TO( 1.1071 TRA-1.3575 TC3 -.7487 BAU .5394

ROE -.0553 ItRA -.llUl_ RC3 -.3429 FAU .07t00

FDE 1.51811 FRA -.4tlrJ FC3-1.3754 BSP 5230

NO( 1.10153 BRA 1.3837 0C3 .8217 FSP -635

OISTANCE 286.590

LOt. 21.22 VL 28.919 GAL -13.85 AZL 85.211_A 135.63 SNA 140.73 ECC .24314 INC 4.7911 Vl 29.871

LOP 158.98 VP 39.050 GAP 3.51 AZP 93.43 TAL 242.47 TAP 18.10 RCA 106.51 APO 174.94 V2 35.235

GP -32.19 ZAL 154.99 ZAP 119.79 ET3 336.59 ZA( 131.82 ETE 217.98 ZAC 65.36 (TC 255.19 CLP-12Z.IO

OLA 4.50 RAL 221.52 RAD 85S8.8 V[L 13.056 PTH 2.38 VHP 5.088 DPA -40.31 RAP 198.27 ECC 1.6081

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2577.99 -21.41 69.$4 100.27 100.61 0 45 9 1977.9 -24.67 57.90

4941.95 21.50 215.70 99.90 71.12 14 29 39 4341.9 16.72 208.21

2309.70 -27.77 45,75 lt.97 101.54 2 4 7 1708.7 -25.89 37.44

4tl9.37 22.81 114.49 99.41 70.13 15 44 37 4086.4 19.89 186.91

2079.93 -31.43 27.41 9tl.01 104.18 3 13 24 14T9.9 -29.17 18.94

4487.10 29.31 179.93 t4.91 67.35 li 44 42 3687.9 23.01 172.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1779.4 _ 494.2 $83 Z01.0 ST 989.0 SR 57.3 SS 549.0

RRT .1404 _ .TDL_) RTF .0688 CRT -.$430 CRS .7237 CST -.9669

1845.8 R25 .2999 R13 .9775 LSA 1104.9 NSA 129.9 SSA 17.0

SGI 1107.4 _ 364.7 THA 10.88 ELI 966.5 EL2 48.1 ALF 178.15

LAUNCH DATE OCT 15 1970 FLIGHT TIN( 99.00 ARRIVAL DATE JAN 19 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 107.57 LAP 3.37

RC 91.114 _. 21.10

PLAN[TOCENTIIIC CONIC

C3 48.917 VHL 9.973

LI4(H AZNTH LNCN TII_

90.00 Z3 S4 17

O0.O0 13 21 21)

IO0.O0 I _ 13

lOG.DO 14 39 39

110.00 2 34 dO

110.00 19 41 4

DIFFERENTIAL COIllI[CTIONI

11)( 1.81S1 T11A-|.3191 TC3 -.791HI BAU .S155

ROE -.0333 lIRA -.OgT8 RC3 -._klZ3 FAU .OTSS4

FD[ 1.4949 FRA -.4159 FCS-I.31DgS 91k0 SG08

BDE 1.£199 BRA 1.4003 BC3 .8701 FSP -813

DISTANCE L19£.875

LOL 21.12 VL 88.839 GAL -13.44 AZL 64.97 HCA 136.87 S(qA 140.04 ECC .24098 IN(: 5.1336 Vl 29.871

LOP 1Q0.20 VP 39.963 GAP S.97 AZP 93.87 TAL 241.29 TAP Z0.16 RCA 106.29 APO 175.78 V2 35.229

GP -33.$9 ZAL 192.11 ZAP 118.93 ITS 335.76 ZA[ t29.76 IT[ 218.84 ZAC 64.19 ETC 255.03 CLP-125.26

DLA 5.99 RAiL 1_2.TI RAID 85414.8 V_L 13.058 PTH 2.38 VHP 5.224 DPA -41.40 RAP 197.56 ECC 1.8001

L-I TIN[ INJ I.AT INJ LONG INJ fiT AIC INJ AZl4TH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

1912.91 -_i.9£ 14.31 101.99 91.44 24 37 50 2012.8 -25.24 60.00

41(]1.01 L_I).IO 215.21 97.1t 70.13 14 43 2 4302.1 17.71 205.73

2541.78 o19.19 49.11 101.U 100.37 2 I 17 1741.8 -2G.d7 39.75

4149.3t 21.91 194.0_ 97.16 69.14 15 57 28 4048.4 18.87 11_.55

ESN.I7 -31.90 29._1 100.74 103.00 $ 11 49 1508.9 -29.78 20.97

4434.D3 1§.40 177.72 99.10 68.52 16 56 18 5854.0 21.98 170.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 19110.0 $GR 484.9 SG3 192.4 ST 1057.3 SR $9.3 SS 558.9

RRT .4529 RRI r .B016 RTF .8990 CRT -.4494 CRS .6271CST -.9888

SNa 1931.t RZ3 .2801 R13 .8786 LSA 1188.7 MSA 126.4 SSA 18.1

SG1 1917.3 $62 34_.1TMA 9.86 EL1 1057.4 ELI 35.2 ALF 179.05

_AUNCM DATE OCT 15 1970 FLIGHT TIN( 98.00 ARRIVAL DATE JAN 21 1971

HELIOCENTRIC CONIC

9L 149.17 LAL -.00

RP 107,59 LAP 5.39

RC 100.910 GL 22.91

PLANIETOCENTRIC CONIC

C3 48.524 VHL S.952

LNCH AZNTH LNCH TIME

90.00 25 49 25

90.00 15 57 10

100.00 1 18 5

100.00 14 35 9

110.00 2 34 0

110.00 15 S5 41

DIFFERENTIAL CORRECTIONS

TDE 1.5589 TRA-1.4E79

RO£ -.001_ RRA -.0909

FDi[ 1.4799 FRA -.3359

BO( 1.5510 MA 1.4Z99

DISTANCE 298.735

LOt. 21.22 VL 28.757 GAL -13.29 AZL 14.48 HCA 142.10 SNA

LOP 165.45 VP 58.918 GAP 4,22 AZP 94,56 TAL 24D.07 TAP

GP -54.80 ZAL 151.12 ZAP 120.38 ETS $32.72 ZAE 127.$8 ETE

159.54 ECC .23997 INC 5.5253 Vl 29.871

22.17 RCA 108.09 APO 172.65 V2 55.222

215.95 ZAC $2.95 ETC 254.98 CLP-129.29

DLA

L-I TIN( INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TIN(

2854,09 -27.25 71.26 105,79 98.02 24 55 39

4857.81 19,55 210.38 98.65 69.10 14 58 8

2390.84 -28.64 50.93 103.56 98.95 1 57 44

4808.27 20.99 191.34 98,10 68.09 16 11 55

E145.16 -32.39 52.09 10_.77 101.57 $ 9 43

4418.71 24.39 173.$2 91.49 $5.25 17 9 18

MID-COURSE EXECUTION ACCURACY

TC3 -.8453 BAU .5881 SGT L_01.2 $GR 472.2 SG3 182.8

RC3 -.3577 FAU .01_37 RRT .8314 _ .8070 RTF .8998

FC3-1.2248 BSP 5878 S(dJ Z011.1 R23 .3021 RIS .8785

BC3 .9102 FSP -596 _1 LD024.8 _ 558.9 THA 8,86

7.05 RAL 224.18 RAD 8598.8 V(L 19.028 PTH 2.38 VHP 5.382 DPA -42.72 RAP 198.95 ECC 1.7955

PO CST TIN INJ 2 LAT 1NJ 2 LONG

2054.1 -25.86 92.87

4257.8 16.53 205.01

1780.8 -27.11 42.46

4008.3 17.T0 183.97

1545.2 -30.46 25.41

5816.7 20.92 167.97

ORBIT DETERNINATION ACCURACY

ST 1160.0 SiR 21.8 SS 569.0

CRT -.0624 CRS .2551CST -.9709

LSA 1286.1NSA 124.T SSA 14.8

EL1 1180.0 EL2 21.7 ALF 179.95

LAUNCH DATE OCT 15 1970 FLIGHT TIN[ 100.00 ARRIVAL DATE JAN 23 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 107.91 LAP 3.39

RC 103.194 GL 24.73

PLAN[TOCENTRIC CONIC

C5 48.891 VHL 8.949

LNCH AZNTN LNCN TIN( L-I TIN( INJ LAT

90.OO 23 43 21 2708.41 -27.$7

90.00 13 35 14 48011.15 18.31

100.00 I 12 40 8427.80 -Z9.09

100.00 15 12 24 4539.19 19.64

110.00 2 30 33 £184.t7 -31.91

110.00 18 11 I 4379._) 23.18

DIFFERENTIAL CCIItI[CTION8

TD( 1.4721 TRA-1.4918 TC3 -.9994 BAU .9135

ND( .0129 ItltA -.0292 RC3 -.3347 FAU .06399

FOE 1.4498 FRA -.2793 FC3-1.1453 BIP 6338

BO( 1.4725 BRA 1.41100 BC5 .9504 FSP -558

DISTANCE 30_.7118

LOt. 21.21 VL 28.674 GAL -11.00 AZL 84.05 HCA

LOP 11_.70 VP 31.850 GAP 4.95 AZP 94.92 TAL

GP -39.49 ZAL 149.04 ZAP 121.94 ET$ 319.45 ZAE

145.33 $NA 138.65 ECC .25883 INC 5.9739 Vl 29.871

238,81 TAP 24.15 RCA 105.81 APO 171.49 V2 55.215

125.54 ETE 215.27 ZAC 61.28 ETC 254.66 CLP-131.14

DLA

INJ LONG INJ RT ASC INJ AZNTH INJ TIN(

74,81 104.03 98.29 24 28 24

ZO7.27 _.84 68.02 15 15 22

54.$5 103.84 97.21 I 53 15

188.38 _.27 67.00 16 28 23

35.19 109.17 99.80 S 6 57

172.71 97.55 64.12 17 24 3

MID-COURSE EXECUTION ACCURACT

SGT 2117.4 8_1 465.7 SG3 173.0

RRT ._1 RRF .81£5 RTF .9724

SG6 2168.0 R23 .3239 R13 .8903

SG1 21S7.7 $G2 361.2 THA 8.02

8.59 RAL _5.81 RAD 951_.8 V[L 13.025 PTH 2.38 VHP 5.568 DPA -44.32 RAP 196.06 ECC 1.75548

PO CST TIN INJ 2 LAT INJ Z LONG

2105.4 -26.51 66.55

4206.2 15.17 200.00

1827.6 -27.78 45.77

3959.2 16.35 161.15

1584.3 -51.21 26.58

3775.5 19.49 165.49

ORBIT DETERMINATION ACCURACY

ST 1268.1 SIR 18.6 SS 575.2

CRT .6618 CR$ -.6147 CST -.9728

LSA 1387.2 NSA 121.9 5SA 15.7

ELI 1268,1 ELI 1_.9 ALF .56

2189



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL .%, 1970)

LAUNCN DATE OCT 15 1670 FLIGHT TIM( 1O2.OO ARR|VAL OATE JAN 25 1971

N(LIO(ENTRIC COMIC

RL 146.17 LAL -.00

RP 107.t4 LAP 3.59

RE 103.488 GL 16.93

PLAN[TOCENTS|C COMIC

C9 46.613 K •.973

LNCH AZNTH LNCH TIN(

90.00 I• •S 40

90.00 14 16 •

100.00 1 • •

100.00 13 •t 19

110.00 EII •

110.00 1l II 51

DIFF1DtENTIAL COIt_CTI(_4$

TD( 1.l•17 T,A-1.4817 TC• -.IH_13 BAU .1356

.033• lIRA .0177 RC• -.•El! FAU .03171

FD( 1.4134 IrRA -.£146 FC3-t.0436 Blip •707

IN_ 1.63£1 BllA 1.4819 BC3 .9775 FliP -SZ•

DISTANCE 310.776

LOL tl.lE VL El.•SO GAL -12.77 AZL 83.50 HCA

LQP 111.•4 VP 68.781 GAP 4.87 AZP •S.SI TAL

GP -68.4• ZAL 141.70 ZAP 122.88 [TS 329.90 ZA[

148.55 SRA 137.96 ECC .25483 INC 6.5041 Vl 29.871

237.50 TAP 23.06 RCA 105.56 APO 170.36 V2 55.207

123.29 ET( 214.77 ZAC 59.42 ETC 254.40 CLP-133.90

OLA 10.38 NAL 117.39 RAO 13U.8 VI[L 13.038 PTH 2.36 VHP 5.789 DPA -46.22 RAP 195.07 ECC 1.90C2

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZRTN lNJ TIN( PO C$T TIN INJ 2 LAT INJ Z LON;

ITI•.tT -18.04 79.15 108.89 94.14 24 21 43 21•3.3 -27.17 70.59

47St.71 11.14 Z03.78 101.•4 66.89 15 35 19 4151.7 13.57 lIH_.63

1484._0 -_t).S0 51.§0 1Dl.S6 95.06 1 47 30 1684.3 -28.49 49.84

450|.94 18.18 18§.09 100.75 65.86 16 47 25 3905.9 14.77 177.99

22•4.13 -••.43 •8.99 108.03 97.61 3 3 17 1634.1 -32.01 30.04

4618.8§ 11.75 119.84 99.13 •2.93 17 41 O 3728.9 17.95 132.77

MID-COUR$1[ EXECUTION ACCUIIACY ORBIT DETERMINATION ACCURACY

8ST 1131.l _ 456.1 •03 162.2 ST 1391.7 _ 32.6 S• 586.0

RRT .51)48 W .8115 RTF .8742 CRT .8400 CR9 -.9055 CST -.9749

L_77.8 RZ3 .3447 R13 .8813 LSA 1505.5 MSA 121.1 SSA 12.3

SG1 _148.S _2 3•3.9 THA 7.12 EL1 1392.0 EL2 17.7 ALF 1.13

LAI, RSCH DATE OCT 13 1970 FLIGHT TINE 104.00 ARRIVAL DATE JAN 27 1971

MELIOCENTIIIC CONIC

RL 149.17 LAL -.00

RP 107.44 LAP $.67

RC 107.743 GL L_.46

PLAN( TOC[14TR I C CONIC

C$ 49.410 VI4L 7.0,_4

LNCH AZNTH LNCH TIME

IO.O0 23 15 43

IK).O0 14 40 47

100.00 0 37 11

100.00 15 3S 44

110.00 £ _ 9

110.O0 II 40 M

DIFFERI[NTIAL CA_ItCTION6

TO( 1.8660 TmA-I.41M9 TC• -.9307 BAU ,•483

ROE .0419 lIRA .0734 RC$ -.3090 FAU .05137

FDE 1.4184 FRA -.1366 FC3 -.9114 BEP •806

BID( 1.134S BRA 1.4848 Be3 .INIO• Flip -454

DISTANCE 611.762

LOt. ,1.11 VL ,8.304 GAL -12.63 AZL 81.94 HCA 151.78 SNA 137.27 ECC .23293 IN(: 7.1417 Vl 29.871

LOP 175.19 VP 38.711 _AP 3.17 AZP 94.30 TAL 236.16 TAP 27.94 RCA 105.29 APO 149.24 V2 35.198

rHe -40.84 ZAL 144.04 ZAP 1Lr3.63 (T• 3£'Z.01 ZAI[ 120..86 (T( 214.40 ZAC 57.19 £TC 254.05 CLP-136.58

DLA 11.45 RAL ,29.17 RAD eS•8.• V[L 13.071 PTH

L-I TIME INJ LAT

2157.07 -18.18

4181.11 15.0Q

2334.10 -lff).II

4444.11 11.44

L_13.41 -••.68

4276.17 L_.D9

2.39 VHP 6.061DPA -48.4• RAP 193.72 [CC 1.9143

|NJ L_ INJ RT AEC INJ AZNTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

84.53 111.90 91.4• 24 13 3 2237.1 -27.78 75.90

19t).83 105.31 •5.73 15 56 54 4086.6 11.66 192.80

6•,ee 111.84 92.38 1 40 0 1954.1 -29.16 54.92

181.39 101.64 14.68 17 9 49 3844.8 12.90 174.39

43.71 111.54 64.65 2 58 22 1695.4 -32.84 34.63

16•.67 100.71 61.74 18 0 49 347•.3 1•.15 159.75

NID-COUR_ EXECUTION ACCURACY OR, IT DETERMINATION ACCURACY

SGT £340.7 _ 440.3 SG3 149.9 ST 1339.5 SR 55.2 S• 605.5

RRT .6497 ,RF .7984 RTF .8746 CRT .8116 CRS -.9106 CST -.9770

806 '361.• fin .34036 R13 .8807 LSA 1630.3 RSA 124.1 SSA 10.3

8411 2333.3 •02 365.9 THA 6.05 ELI 1540.1 EL2 32.2 ALF 1.67

LAUNCH DATE OCT 15 1970 FLIGHT TIME 106.00 ARRIVAL DATE JAN 29 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 107.99 LAP 3.34

RC 110.046 GL 32.39

PLAN[TOCENTRIC CONIC

C3 51.131 VHL 7.151

LNCH AZNTH LNCH TIN(

90.00 23 12 39

90.00 15 10 33

100.00 0 45 59

100.00 II I3 50

110.00 2 12 11

110.00 17 14 7

DIFFERENTIAL CORRECTIONS

TOE 2.0577 TRA-1.4963 TC3 -.9373 BAU .6712

ROE .0718 RflA .1267 RC3 -.2925 FAU .04749

FOE 1.3798 IRA -.0937 FC3 -.8040 BSP 7452

SO( 2.0590 BRA 1.5036 BC3 .9819 FSP -456

DISTANCE 322.723

LOL 21.22 VL 28.421 GAL -12.29 AZL 32.07 HCA

LOP 179.43 VP 38.340 GAP 5.46 AZP 97.19 TAL

GP -43.39 ZAL 141.00 ZAP 123.22 ETS 317.75 ZAE

154.99 SNA 136.59 ECC .23109 INC 7.9281 Vl 29.871

234.79 TAP 29.73 RCA 105.02 APO 168.15 V2 35.189

113.18 ETE 214.07 ZAC 54.50 ETC 253.55 CLP-139.27

DLA 14.89 RAL 231.26 RAD 6568.9 VEL 13.134 PTN 2.40 VHP 6.404 DPA -51.05 RAP 191.78 ECC 1.8415

L-] TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TII4E PO CST TIM INJ 2 LAT INJ Z LONG

2929.87 -29.26 91.32 115.79 38.06 24 1 29 2329.9 -28.23 82.65

4910.19 12.87 193.28 105.92 64.56 16 27 23 4010.2 9.34 188.38

2•41.59 -29.66 70.16 115.64 88.94 1 30 0 2041.6 -Z9.70 61.36

4373.70 14.33 177.17 105.19 63.48 17 36 44 3773.7 10.65 170.31

2371.84 -34.16 49.67 115.83 91.34 2 51 43 1771.8 -33.60 A0.47

4216.21 18.11 133.13 103.09 60.30 18 24 23 3616.2 14.04 156.37

MID-COURSE EXECUTIC_ ACCURACY ORBIT DETERNINATION ACCURACY

• GT 2461.4 SG_ 435.1 303 137.8 ST 1690.8 SR •6.8 S• 610.8

RRT .4903 RflF .7726 RTF .8803 CRT .7405 CRS *.85•8 CST -.9798

• C_ 2499.• R26 .3792 RI3 .8855 LSA 1794.8 MSA 122.8 SSA 9.0

• 01 2470.8 SG2 377.8 THA 5.07 EL1 1691.6 EL2 44.9 ALF 1.68

LAUNCH DATE OCT 15 1970 FLIGHT TIME 106.00 ARRIVAL DATE JAN 31 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 107.72 LAP 3.30

RC 112.324 GL 35.81

PLAN[TOCENTRIC CONIC

C3 54.039 VHL 7.351

LNCH AZMTH LNCH TIN(

9O.00 22 54 41

90.00 15 47 44

1(30.00 0 30 L_

100.00 1_ 58 39

110.00 2 1 27

110.00 17 44 4

DISTANCE 328.661

LOL 21.22 VL 28.336 GAL -12.04 AZL 61.07 HCA 156.20 •HA 135.91 ECC .22931 IN(: 8.9291 Vl 29.871

LOP 179.67 VP 38.569 GAP 5.74 AZP 98.30 TAL 233.38 TAP 31.58 RCA 104.75 APO 167.08 V2 35.179

GP -47.14 ZAL 137.46 ZAP 122.45 (T• 313.03 ZAE 115.12 ETE 213.65 ZAC 51.22 ETC 252.81 CLP-142.06

DLA 17.77 RAL 23_.67 RAD •5•9.0 V[L 13.244 PTH 2.42 VHP 6.855 DPA -54.01 RAP 188.85 ECC 1.8893

L-I TIRE INJ LAT INJ LONG INJ RT A$C [NJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

5049.77 -27.67 100.04 120.50 83.72 23 45 31 2449.8 -28.25 91,42

4517.69 10.11 189.90 109.47 63.41 17 3 2 3917.7 6.45 183.12

2755.86 -29.44 78.48 1_0.71 84.58 1 16 16 2153.9 -29.88 69.70

4209.84 11.69 172.25 108.64 •2.29 18 10 8 3688.8 7.89 165.52

?.440.88 -34.06 57.24 111.12 86.86 2 42 3• 1868.9 -34.12 48.00

4146.56 15.73 159.13 104.31 59.25 16 53 10 3546.6 11.54 152.54

ORBIT DETERMINATION ACCURACY

ST 1874.7 SR 76.7 SS 624.8

CRT .6150 CR$ -.7494 CST -.9826

LSA 197_.5 RSA 125.2 SSA 7.4

ELI 1875.3 EL2 60.5 ALF 1.44

DIFFERENTIAL C(_R(CTiONS

TOE 2._3|7 TRA-I.A•|• TC3 o._O79 BAU .6825

NO( .0740 RSA .ZOO• RC3 -.2611 FAU .04130

FDE 1.33£9 FRA -.0383 FC3 -._17 BSP 7805

BD( 2.3599 BRA 1.4988 BC3 .9447 FSP -413

NID-COUItSE EXECUTION ACCURACY

3GT 2571.4 IG, 413.0 SG3 124.0

RRT .3858 RRF .T095 RTF .8857

SGe 2610.9 R23 .3•99 R13 .8896

SG1 25•1.7 SG2 399.4 THA 5.71
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH DATE OCT 15 1970 FLIGHT TIME 110.00 ARRIVAL DATE FE9 Z 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 107.75 LAP 3.26

RC 114.599 GL 39.84

PLAN(TOCENTRIC CONIC

C3 59.079 VHL 7.886

LN(H AZNTH LN(H Tl_

90.00 22 26 25

_H).OD 16 36 44

100.00 0 8 2

100.00 17 43 44

110.00 1 46 31

110.00 18 21 44

DIFFERENTIAL CORRECTIONS

TDE 2.7651 TRA-1.4429 TC3 -.9369 BAU .8828

ROtE .0461 RRA .5007 RCS -.2108 FAU ,03440

FD( 1.5551 FRA .0174 FC3 -.5049 BSP 601.4

BOE Z.7655 BRA 1.4739 BC3 .9643 FSP -354

DISTANCE 334.573

LOL 21.22 VL 28.251 GAL -11.77 AZL 79.74 MCA

LOP 182.90 VP 38.497 GAP S.O0 AZP 99.73 TAL

&P -51.30 ZAL 153.31 ZAP 120.89 ET$ 307.67 ZAE

161.40 SNA 135.25 ECC .Z2739 INCID.2552 Vl Z9.871

231.94 TAP 33.34 RCA 104.47 APO 166.03 VZ 35.169

111.33 ETE 212.90 ZAC 47.19 ETC 251.66 CLP-145.17

DLA 21.16 RAL 236,51RAD 65S9.1VEL 13.433 PTN 2.46 VHP 7.478 DPA -57.29 RAP 184.28 ECC 1.97ZZ

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT |NJ 2 LONG

3211.43 -25.93 111.55 125.10 78.21 23 21 56 2611.5 -27.30 103.14

4399.79 9.44 193.17 114.53 62.37 17 50 3 3799.8 2.69 176.50

2902.95 -27.99 89.31 126.57 79.06 0 36 24 2303.0 -29.22 80.7Z

4185.55 9.29 168.29 113.53 61.18 18 53 28 3583.5 4.38 159.67

2394.83 -33.16 68.68 127.61 81.18 2 29 45 1994.8 -34.02 57.82

4064.42 12.82 154.55 I10.83 58.04 19 29 29 3464.4 6.50 148.11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_M_T 2689.4 I_R 412.3 $03 109.0 ST Z090.5 SR 80.5 SS 642.3

RRT .L_04 RRF .5668 RTF .8936 CRT .2731CRS -.4336 CST -.9855

S_ 2720.J R23 .3944 R13 .8935 LSA 2184.5 NSA 129.8 SSA 5.8

SG1 2690.7 S_ 403.6 TNA I.SD EL1 2090.6 EL2 77.4 ALF .61

LAUNCH DATE OCT 15 1970 FLIGHT TIN( 112.00 ARRIVAL DATE FEB 4 1971

HELIOCENTRIC CONIC DISTANCE 340.456

RL 14R.17 LAL -.00 LOL 21.22 VL 2R.II4J GAL -11.50 AZL 77.89 HC_A 164.39 Sl4A 134.59 ECC .22392 INClZ.lO71 V1 29.871

RP 107.79 LAP 3.20 LOP 184o14 VP 34.425 GAP 6.23 AZP 101.68 TAL 230.47 TAP 33.08 RCA 104.18 APO 185.00 V2 35.138

RC 118.071 0t_ 44.38 GP -36.34 ZAL 128.40 ZAP 118.37 [73 501.32 ZAE 107.20 ETE Z11.50 ZAC 42.23 [TC 249.76 CLP-149.02

PLAMETCCENTRIC CONIC

C3 68.070 VHL 8.£30 DLA 23.14 RAL _,40.00 gAD 6368,3 VEL 13.763 PTH 2.31 VHP 8.394 DPA -80.85 RAP 176.94 [CC 2.1203

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT _ INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 21 45 5Q 5431.68 -21.59 127.79 I32.18 71.22 22 41 28 2831.7 -23.95 119.91

90.00 17 49 2 4227.93 .94 173.54 11_.50 61.70 18 58 50 3427.9 -2.85 166.91

100.00 25 26 35 5114.26 -24.40 103.97 I35.Lq) 72.17 24 20 29 2314.3 -26.60 93.98

100.00 18 47 4 4040.38 • 3.35 138.34 I20.87 60.30 SR 34 24 3440.6 -.43 151.81

110.00 1 24 41 2763.30 -30.70 79.46 135.35 74.17 2 10 45 2163.3 -32.56 70.74

110.00 18 11Le3 3994.L_1 9.15 149.11 117.42 36.22 20 17 27 3364.3 4.73 142.81

DIFFERENTIAL COmECTIONS NID-COU_ EXECUTION ACCURACY ORBIT DETERN1NATION ACCURACY

TDE 3.3144 TRA-I.3_2 TC3 -.7233 RAU .676D 8GT 2801.1 $6R 423.8 SG3 95.1 ST 2525.0 SR 110.9 SS 635.5

ROE -.0467 RRA .43£1RC3 -.1394 FAU .DZ797 RRT -.lifo RRF .L_87 RTF .9081 CRT -.5331CRS .4231 CST -.9889

FDE 1.5011 FRA .0317 FC3 -.3344 BSP 6530 S_ 2833.3 RL_ -._MI49 RI3 -.9070 LSA 2414.6 NSA 132.2 SSA 4.5

DOE 3.5173 BRA 1.4366 BC3 .7428 FSP -320 SG1 2801.6 SG2 42.6 THA 178.91 EL1 2325.8 EL2 92.3 ALF 178.49

LAUNCH DATE OCT 15 1970 FLIGHT TIME 114.00 ARRIVAL DATE FEB 8 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 107.82 LAP 3.13

RC 119.138 GL 50.00

PLANETOCENTRIC CONIC

C3 85.352 VHL 9.239

LN(H AZNTH LNCH TIME

80.75 18 48 50

99.25 21 19 49

100.00 21 38 20

100.00 20 55 O

110.00 0 49 28

110.00 20 22 19

DIFFERENTIAL CORRECTIONS

TD( 4.1385 TRA-1.L_43 TC3 -.§499 BAU .6347

RDE -.4148 RRA .6316 RC5 -.0842 FAU .D2059

FDE 1.2079 FRA .0083 FC3 -.L_)88 B_P 8878

DOE 4.1573 B4qA 1.5601 BC3 .5363 FSP -267

DISTANCE 343.300

LOt. 21.22 VL 28.081 GAL -11.22 AZL 75.11 HCA I67.75 SNA 133.94 ECC .22427 INC14.8889 Vl 28.971

LOP 189.37 VP 56.333 GAP 8.48 AZP 104.36 TAL 228.96 TAP 33.71 RCA 103.90 APO 183.98 V2 55.147

GP -62.39 ZAL 122.56 ZAP 114.78 (TS 262.97 ZAE 101.62 ET( 207.63 ZAC 36.08 ETC 246.33 CLP-154.74

DLA 29.67 RkL 244.47 RkD 6339.7 VEL 14.377 PTH 2.61VHP 9.851DPA -63.43 RAP 135.16 ECC 2.4047

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4155.87 -10.17 172.77 136.15 61.98 I9 37 48 3535.9 -13.84 185.92

3Q40.33 -IO.15 156.95 I36.14 61,97 22 20 37 3048.5 -13.82 130.10

3531.73 -13.33 129.97 137.85 62.99 22 53 12 2931.8 -16.84 122.93

3727.88 -7.02 141.12 134.41 60.87 21 57 7 3127.9 -10.85 134.43

3001.47 -25.13 95.73 I43.77 66.03 1 39 27 2401.5 -28.15 87.85

3830.95 4.13 142.03 127.39 36.04 2I 26 10 3230.9 -.36 135.84

MIO-COURSI[ EX(CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2690.0 _ 341,9 SG3 76.8 ST 2578.5 SR 290.7 33 880.0

RRT -.367R RRF -.2440 RTF .9292 CRT -.9288 CRS .8738 C$T -.9924

SGB 2940.4 R23 -.5001 R13 -.9234 LSA 2678.9 NSA 137.1SSA 3.2

$GI L_H)Q.6 SG2 443.3 THA 173.78 EL1 2392.3 ELI 108.8 ALF 174.03

LAUNCH DATE OCT 13 1970 FLIGHT TIN[ 110.00 ARRIVAL DATE FEB 8 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 107.08 LAP 3.03

RC 121.402 GL 55.87

PLANETOCENTRIC CONIC

C3 123.31Hb VHL 11.108

LNCH AZMTH LNCN TINE

89.61 17 56 43

110.39 23 0

09.61 17 36 45

110.39 23 O 68

89.81 17 36 45

110.39 25 O L*I

DIFFERENTIAL _CTION$

Ti)E 5.5228 TRA -.71Nl_

RDE-I.5134 tA .It_4

FDE 1.3210 FRA .IL_D3

DOE 5.5384 BRA 1.2210

DISTANCE 352.083

LOL 21.22 VL _7.997 GkL -10.92 AZL 70.46 HCA

LOP 192.60 VP 58.281 GAP 6.8R AZP 109.31 TAL

GP -89.33 ZAL 115.67 ZAP 110.01 (T3 27R.40 ZAE

170.86 SNA 133.31 ECC .22238 IN(19.5426 Vl 29.871

227.42 TAP 34.27 RCA 103.64 APO 162.98 V2 33.136

94.84 ETE 198.42 ZAC 28.41 ETC 239.24 CLP-165.99

DLA

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN(

4455.07 -8.73 193.94 147.61 56.60 19 10 58

3487.26 -8.71 123.87 147.60 56.60 23 56 35

4435.07 -6.75 193.98 147.01 56.60 19 10 56

3407._ -8.71 123.87 147.60 36.60 23 38 33

4433.07 -6.73 193._e 147.61 56.60 16 10 56

_187.26 -8.71 123.87 147.80 56.60 25 58 33

NID-COURIE EXECUTION ACCURACY

TC3 -.3133 DAU .5_09 SGT 2671.9 8GR R76._ SG3 61.7

RC5 -.0109 FAU .01293 R_T -.8649 RRF -.688_ RTF .9605

FC5 -.0908 BSP 9199 SGB _038.0 RL_ -._088 R13 -.9470

BC3 .3137 FSP -2IS SGI 3001.4 SG_ 469.7 THA 165.22

_4.39 RAL 230.33 RkO 6370.5 VEL 15.644 PTH 2.78 VHP lZ.431 DPA -64.16 RAP 147.79 ECC 3.0308

PO CST TIN INJ Z LAT INJ 2 LONG

3653.1 -13.06 189.55

2887.3 -13.05 117.44

3853.1 -13.06 189.55

2887.3 -13.05 117.44

5853.1 -13.06 189.55

2867.3 -13.05 117.44

ORBIT DETERMINATION ACCURACY

ST 2749.5 SR 804.9 33 732.3

CRT -.9667 CRS .9888 CST -.9962

LSA 2953.5 NSA 144.3 SSA 2.1

EL1 2862.1 EL2 125.6 ALF 163.86
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH DATE OCT 15 1970 FLIGHT TIME 118.00 ARRIVAL DATE FEB 10 lg?1

NELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 107.99 LAP l.DS

RC 195.910 GL 80.91

PLANETOCENTRIC CONIC

CS IZI.909 _lb 13.182

LNCN AZNTH LI_H TIlE

93,83 19 0 8

118.17 0 11 2

93.83 19 0 8

119.17 0 11 2

IS.iS 19 0 8

118.17 0 11 Z

DISTANCE 357.733

LOL 21.22 VL 27.913 GAL -10.$9 AZL Q1.22 HCA 173.85 SNA

LOP 19§.83 VP 38.209 GAP S.8S AZP 118.64 TAL 225.80 TAP

GP -7§.20 ZAL 107.81 ZAP 104.19 (TS 250.26 ZA( 85.02 ETE

132.68 ECC .22085 INC28.7830 Vl 29.871

39.65 RCA 103.41 APO 161.96 VZ 39.124

173.06 ZAC 18.99 ETC 224.47 CLP 183.17

DLA 37.81 RAL 2§9.34 RAD 9571.3 VEL 18.741 PTM 3.06 VHP 17.799 DPA -59.86 RAP 128.20 ECC 4.7835

L-I TIM( INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TII4E PO CST TIN [NJ 2 LAT INJ 2 LONG

4S53.02 -§.13 209.39 182.72 52.49 19 17 41 4053.0 -9.98 203.38

3498.79 -5.11 122.21 162.70 52.49 1 9 21 2898.8 -9.94 116.19

4953.02 -5.15 Z09.99 162.72 52.49 19 17 41 4053.0 -9.96 203.38

3499.79 -3.11 122.21 182.70 52.49 1 9 21 2898.8 -9.94 116.19

4893.02 -5.13 209.39 182.72 52.49 19 17 41 4055.0 -9.96 203.38

3498.79 -§.11 122.21 182.70 52.49 1 9 21 2898.8 -9.94 116.19

GIRBIT DETERMINATION ACCURACY

ST 2290.8 SR 2025.8 SS 880.6

CRT -.9956 CRS .9927 CST -.9997

LSA 3178.5 HSA 154.1 SSA 1.3

EL1 3054.6 EL2 143.1 ALF 138.53

DIFFERENTIAL CORRECTIONS

11)1[ 9.OGOI TRA .5912 TC3 -.O985 BAU .2134

RD(-3.3471 RRA 1.0111 RC3 -.0148 FAU .00346

FDI[ 1.31S9 FlEA ,1949 FC3 -.0130 BSP 9376

8.0819 BRA 1.01'38 BC3 .0701 FSP -172

MID-COURSE EXECUTION ACCURACY

SGT 2305.t SGR 2078.1 SG3 50.2

RRT -.9482 R9F -.9186 RTF .9961

SCA_ 3104.2 R23 -.2189 RIS -.9745

SG1 3082.8 SG2 506.2 THA 138.14

LAUNCN DATE OCT 15 1970 FLIGHT TIME IZO.O0 ARRIVAL DATE FEB 12 1971

N(LIOCENTRIC CONIC

RL 149.1_ LAL -.IX)

RP 107.95 LAP 2.99

RC 115.912 ret. 57.29

PLAN[TOCENTRIC CONIC

C8 972.1Hie VHt. 25.940

LI_N AZNTH LMCH TIME

70.92 19 27 50

10t).39 0 23 13

1'0.92 19 27 30

IOI.Sl 0 23 13

110.00 1 3 3

110.00 29 47 10

DISTANCE 362.942

LOL 21.22 VL 27.850 GAL -10.18 AZL 37.19 HCA 176.41 SNA

LOP 199.05 VP 58.137 GAP 8.90 AZP 142.78 TAL 224.00 TAP

GP -87.69 ZAL 99.81 ZAP 97.99 ETS 204.48 ZkE 67.95 ETE

132.07 ECC .21763 INC52.8108 Vl 29.871

40.41 RCA 103.33 APO 160.81 V2 35.112

130.99 ZAC 14.45 ETC 241.20 CLP 111.20

DLA 33.63 RAL 271.89 RAID 6572.7 VEL 28.181 PTH 3.42 VHP $1.772 DPA -45.25 RAP 115.03 ECC12.0737

L-I TIM( INJ LAT INJ lONG |NJ iT 48(: INJ AZMTH INJ TIM( PO CST TIN INJ 2 bAT INJ Z LONG

4947.83 -.59 Z05.71 181.00 56.15 20 45 18 4047.6 -§.04 199.46

3719.11 -.58 138.30 180.98 56.15 1 25 14 3119.1 -5.OZ 130.26

4847.93 -.59 205.71 181.00 56.15 20 45 18 4047.6 -5.04 199.46

3719.11 -.58 138.50 180.98 56.15 I 25 14 ¢ 3119.1 -3.02 130.26

3397.45 -4.78 129.85 183.81 56.11 2 3 3 29g7.4 -9.20 123.55

3817.29 3.61 141.34 178.17 55.98 24 50 48 3217.3 -.08 135.13

ORBIT DETERMINATION ACCURACY

ST 265.9 SR 2815.6 89 1318.2

CRT -.8389 CRS .9990 CST -.8811

LSA 3116.5 NSA 153.4 SSA 1.5

ELI 2824.4 EL2 145.1 ALF 94.33

DIFFERENTIAL COIIIECTION9

TO( .9713 TRA 1.9407 TC5 -.0t19 BAU 1.4167

RD-12.7930 RRA-1.5113 RC3 -.1580 FAU-.01971

irD( 2.1984 FItA .5529 FC3 .0254 BSP 9027

BO212.7723 BRA 2.4398 BC3 .1375 FSP -145

MID-COURSE EXECUTION ACCURACY

SGT 571.1 899 2954.4 SG3 44.6

RRT -.4287 RRF -.9899 RTF .5484

SGB 3009.1 R23 -.1223 R13 -.9918

SGl 2984.9 $92 314.1 TNA 94.88

LAUIM:N DATE OCT 13 1970 FLIGHT TIME 122.00 ARRIVAL DATE FEB 14 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 107.97 LAP 2.73

RC 188.138 GL -SO.S8

PLANETOCENTRIC CONIC

C81078.794 VHL 32.813

LNCH AZNTH LN(N TIN(

18.42 S 41 44

131.$8 18 28 14

18.42 3 41 44

181.58 18 28 14

18.42 S 41 44

131.38 18 28 14

DISTANCE 372.119

LOL 21.22 VL 27.748 GAL -10.58 AZL 159.13 HCA 182.93 8NA 131.47 ECC .22608 INC69.1527 Vl 29.871

LOP 202.27 VP 38.095 GAP 8.08 AZP 20.89 TAL 223.61 TAP 46.58 RCA 101.73 APO 161.19 V2 35.099

GP 56.96 ZAL 98.03 ZAP 99.90 (T8 173.79 ZAE 63.82 ETE 245.32 ZAC 135.35 ETC 264.49 CLP 102.63

OLA -73.83 RAL 289.27 RAD 6573.0 VI[L 34.613 PTH 3.51 VHP 42.877 DPA 74.20 RAP 168.93

L-] TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

2451.52 -.92 80.41 199.43 163.84 6 22 35 1851.3 7.07

879.80 -.81 285.79 199.49 163.84 18 39 31 78.8 7.07

2451.32 -.62 80.41 199.43 163.84 6 22 33 1851.5 7.07

879.80 -.61 289.79 199.49 163.84 16 39 31 76.8 7.07

2451.52 -.62 80.41 199.43 195.84 6 22 33 1851.5 7.07

879.80 -.61 295.79 199.46 163.84 16 39 31 76.8 7.07

DIFFERENTIAL CORRECTIONS

TOE 4.7901 'IRA .1585 TC3 -.0715 BAU 2.7071

RO-11.741HS REA _.0193 RC3 .1740 FAU-.DS993

FDE-t.5487 FRA .43QS FC3 .0313 BSP 8508

BOE12.9893 BRA 2.0295 BC3 .1881FSP -145

MID-COURSE EXECUTION ACCURACT

SGT 964.4 SGR 2667.3 SG3 46.2

RRT -.8119 R9F .9983 RTF -.7845

SGB 2837.0 R23 -.1038 R13 .9939

SG1 2783.0 SG2 340.5 THA 107.03

ECC18.7213

INJ 2 LONG

78.80

283.97

78.60

283.97

78.60

283.97

ORBIT DETERMINATION ACCURACY

ST 837.3 SIR 2088.7 $8 1342.3

CRT -.9742 CR8 -.9999 CST .9708

LSA 2720.2 NSA 185.2 SSA 2.0

ELI 2241.3 EL2 173.9 ALF 111.49

LAUNCH DATE OCT 13 1970 FLIGHT TIM( 124.00 ARRIVAL DATE FEB 16 1971

I'_LIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 108.01 LAP 2.64

RC 150.397 G4. -80.92

PLAN(TOC2NTR|C C(_41C

C8 E98.R02 Vt4L 18.399

LNCH AZMTH LNCH TIM(

8.14 O 33 21

171.39 12 20 57

8.64 0 53 21

171.39 12 20 57

8.64 0 55 21

171.99 12 20 37

DISTANCE 578.819

LOL 21.22 VL 27.698 GAL -10.02 AZL 121.74 i_A 185.02 SMA

LOP 205.49 VP 37.994 GAP 7.97 AZP58.38 TAL 221.64 TAP

GP 73.20 ZAL 105.27 ZAP 105.33 ETS 127.82 ZAE 86.99 ETE

130.88 (CC .22177 INC31.7384 Vl 29.871

46.86 RCA 101.86 APO 159.91 V2 35.086

202.63 ZAC 156.63 ETC 236.41 CLP 142.90

DLA -82.40 9AL 222.34 RAD 8571.6 VI[L 19.754 PTH 3.12 VHP 21.833 OPA 63.33 RAP 236.83 ECC 5.4254

L-I TIM( INJ LAT INJ L_ INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

_335.18 S.88 84.58 131.40 172.55 1 34 38 1755.2 14.79 88.90

9999.09 8.89 258.28 131.43 172.55 13 57 58 3239.1 14.79 257.58

_553.18 8.83 84.38 151.40 172.55 1 34 36 1755.2 14.79 83.90

5939.CHI 6.88 258.26 151.43 172.35 13 57 56 5239.1 14.79 257.38

L_3.18 8.89 84.58 131.40 172.35 1 34 36 1753.2 14.79 83.90

5959.09 8.99 258.28 131.45 172.35 13 57 58 5239.1 14.79 257.58

ORBIT DETERMINATION ACCURACY

ST 1522.8 SR 1909.0 SS 934.3

CRT .9883 CRS -.9918 CST -.9997

LSA 2614.7 MSA 192.0 SSA .9

ELI 2433.2 EL2 182.0 ALF 31.50

DIFFERENTIAL C(_III_CTION8

TD[-4.2733 1lEA -.371_4 TC3 -._44 BAU .1860

ItD(-3.1319 IIA -.9214 RC3 .0392 FAU _00328

FOE-1.4117 FRA -.I_H)O FC3 -.0108 BSP 10248

BOlE 8.9028 BRA .9019 RC5 .0482 FSP -171

HID-CO_8[ EXECUTION ACCURACY

8GT 1790.7 _ 2819.3 863 33.2

RRT .9591 RgF .ltt82 RTF .9983

S;B 3340.0 R23 -.1708 R13 .9849

SG1 3307.2 SG2 489.8 THA 58.13

2192



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5, 1970 )

JLAUNCN DATE OCT l) 1970 FLIGHT TIN[ 119.00 ARRIVAL DATE FEB 18 1971

t4(LIOCENTRIC CQNIC

9L 149.17 LAL -.00

RP 104.09 LAP 2.S1

RC 132.087 GL -S9.ZO

PLAN[TOC[NTRIC CONIC

C3 109.119 Vt'IL 10.449

LNCN AZMTH LNCH TIME

17.44 O 27 19

192.S9 11 17 49

17.44 0 27 19

192.$9 11 17 49

17.44 0 27 18

192.59 11 17 49

DISTANCE 398,319

LOL !1.28 VL 27.$9S GAL -9.M AZL 108.11 HCA 187.89 )HA

LOP tM.T1 VI e $7.N$ GAP 9.08 AZP 71.S5 TAL 219.92 TAP

GP 69.01 ZAL 119.ZS ZAP 110.119 (TS 92.27 ZA[ 98.87 [TE

130.31 ECC .21994 INC18.6193 Vl 29.871

47.81 RCA 101.65 APO 158.97 V2 $S.DT4

159.54 ZAC 161.18 ETC 224.86 CLP-179.51

OLA -74.70 2AL 110.91 _ 9ST0.1 ¥I[L 15.181 PTH 2.73 VHP 14.2)9 DPA 52.13 RAP 244.77

L-| Till[ XNJ I.AT |NJ L._4G INJ RT ASC INJ AZNTH INJ TIN( PO C)T TIN INJ 2 LAT

211)0.95 19.9) 77.15 116.25 164.02 1 3 49 1590.6 24.30

5_)9.04 11.85 219.4) 116.t8 1M.OZ 12 52 49 5100.0 24.31

2iN.IS 19.13 77.1S 116.25 1M.02 1 3 49 1590.6 24.30

591M).N 19.1) 2S9.4) 116.28 1M.02 lZ 52 49 5100.0 24.31

EISO.i5 18.83 77.1S 111.29 1M.O2 1 ) 49 1590.6 24.30

S891.1NJ 19.13 2S9.41 118.28 144.O2 12 52 49 5100.0 24.31

DIFFERENTIAL C(IRI[CTIONS

TD(-2.9901 TRA-1.3944 TC) -.)87) BAU .1852

lED( o1379 lIRA -.4057 RC) -.0112 FAU .011_5

FDE -.8665 FRA -.2548 FC3 -.1297 B)P 10489

BOlE E.9933 BRA 1.4447 BC) .3075 F)P -217

N|D-COURIM[ EXECUTION ACCURACY

8GT 3414.t 8C_ 847.2 805 65.6

RRT .80dl41mF .1497 RTI r .971)

S9B )SIT.71U_ -.LNJI2 91) .944)

9GS )41_.8 _ 493.4 THA 11.52

ECC 2.7958

1NJ 2 LONG

75.15

257.44

75.15

257.44

75.15

257.44

ORBIT DETERNINATION ACCUQACY

ST 1854.) SR 2(;4.1 S9 617.7

CRT .1938 CRS -.0513 CST -.9867

LSA 1952.7 14SA 276.$ SSA 1.8

EL1 1855.0 EL£ 259.0 ALF 1.61

LAUNCH DATE OCT 15 1970 FLIGHT T|NE 129.00 AiqRIVAL DATE FEB 80 1971

H(L IOCENTR1C CONIC

RL 149.17 LAL -.00

RP 1041.09 LAP 2.38

RC 134.950 GL -49.79

PLAN(TOCENTR I C CONIC

C3 62.19d VHL 7.884

LNCH AZNTH LNCH Title

29.24 1 9 L_

153.79 11 L_

26.24 1 9 19

155.76 11 _

29.24 1 9 L_

155.76 11 L_ 18

DISTANCE 387 991

LOL 21.22 VL 27.505 GAb -9.Z9 AZL 102.U HCA 190.96 _4A 129.75 ECC .Z1877 INC12.SZ16

LOP 211.82 VP 37.853 GAP 8.24 AZP 77.90 TAL 219.24 TAP 49.Z0 RCA 101.3t APO 158.15

GP 60.94 ZAL IZO.OP3 ZAP 118.19 [T9 1_.45 ZNE 108.60 [TE 149.99 ZA¢ 157.70 [TC 250.01

DLA -67.10 RAL 218.14 IIIAO IS81.2 V[L 13.547 PTH 2.49 VHP 10.959 DPA 42.42 RAP 246.36

L-I TIN( INJ LAT ZNJ _ INJ RT AIC INJ AZI4TH INJ TIN[ PO CST TIN INJ 2 LAT

2040.10 25.74 87.01 118.11 154.84 1 45 30 1440.8 30.93

5SIS.L_ 85.75 258.52 119.14 154.84 12 55 $4 4995.2 30.94

L_40.80 23.74 97.08 119.12 154.84 1 43 30 1440.8 30.93

55t)S._ 25.75 850.52 119.14 154,84 12 55 54 4115.2 30.94

2040.10 25.74 87.01 119.12 154.84 1 43 30 1440.8 30.95

5595.L_ 85.75 250.51 119.14 154.84 12 55 54 4995.2 30.94

DIFFERENTIAL C.CtlIECTION8

TDIE-8.IOJ8 TNA-1.5500 TC3 -.2119 BAU .7619

nO( .41_ lima -.14OO 8C3 .0_7 FAU .Ot4t$

FD£ -.799) FllA -.2TI8 FC3 -*$$11 Blip 11295

DOE 8.8417 MA 1.55M 6C5 .9165 FSP -169

MID-COURt[ EXECUTION ACCURACY

SGT $402.2 _ 440.5 80) 81.5

RRT -.0000 W -._1_ RTF .9)94

St,4 5t31.5 _ .)294 RI$ -.9384

SG1 3102.2 SGff 440.5 THA laO.O0

Vl _.971

V8 35.061

CLP-167.45

(CC 8.0231

INJ 8 LONG

63.58

854.1t

$5.58

2)4.it

63.58

854.99

ORBIT DETEielINATION ACCURACY

ST 1612.9 SR )51.4 S) 569.5

CRT -.7512 CRS .6059 CST -.9717

LSA 1914.0 14SA 882.8 $SA 8.8

EL1 1655.5 EL8 834.6 ALF 171.39

LAUNCH DATE OCT 15 1970 FLIGHT TIN[ 150.00 ARRIVAL DATE FEB 26 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.DO

RP 109.15 LAP 2.84

RC 157.065 _L -41.93

PLAN[TOCENTRIC CONIC

C5 42.949 VHL 6.554

LNCH AZNTH LN(H TIN(

34.16 1 51 16

145.94 11 £7 8

54.16 1 51 16

145.64 11 27 E

34.19 I 51 16

145.84 11 87 2

DISTANC[ 595.721

LOt. 21.88 VL 27.426 GAL -8.64 AZL 99.25 HCA 194.08 GHA 129.80 ECC .21760 IN(: 9.2466 Vl 86.971

LOP 815.15 VP 37.769 GAP 8.42 AZP 81.0) TAL 219.57 TAP SG._ RCA 101.05 APO 157.55 V8 55.047

GP 53.49 ZAL 125.15 ZAP $24.77 ETS 84.)4 ZA[ 112.15 [T[ 148.72 ZAE 152.20 [TC E46.61 CLP-165.43

DLA -90.37 RAL 282.65 RAID 9568.6 VI[L 12.819 PTH 2.33 VHP 9.290 DPA _4.02 RAP 847.10 ECC 1.7099

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 8 LAT INJ 8 LON_

1916.11 27.56 59.55 115.55 146.11 8 25 14 1316.6 54.10 51.37

5534.05 27.57 259.91 115.57 140.10 12 59 19 49)4.0 $4.11 251.94

1618.61 67.56 56.55 115.35 146.11 2 25 14 1318.6 34.10 51.57

5534.05 2).57 256.91 115.57 146.10 18 59 16 4934.0 54.11 851.94

1918.61 27.56 58.53 115.35 146.11 2 25 14 1318.6 34.10 51.37

5534.05 27.57 258.91 115.37 149.10 12 59 16 4954.0 54.11 851.94

ORBIT OETERNINATION ACCURACY

ST 1734.6 M )98.6 9S 584.7

CRT -.8395 CRS .9598 C$T -.9594

LSA 1857.8 NSA 848.5 SSA 3.9

EL1 1768.1 EL8 811.5 ALF 169.11

DIFFERENTIAL CORRECTIONS

T01[-1.7486 TRA-1.5600 TC3-1.4885 BAU .8500

RDE .4479 RRA -.0901 tiC5 .1883 FAU .0)010

FOE -.7504 FRA -.2598 FC5 -.GOG7 8SP 11542

BDE 1.7995 MA 1.5612 BC3 1.4804 FSP -517

MID-COURSE EXECUTION ACCURACY

S&T 5t92.7 _ 475.2 $1;5 96.6

RRT -.4415 RRF -.7498 RTF .9128

SC_ 37254 R_ .$771 RI5 -.9155

SGI 3898.7 SG2 425.9 THA 176.70

LAUNCH DATE OCT 15 1970 FLIGHT TIN( 138.00 ARfllVAL DATE FEB 84 1971

H_LIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 1011.17 LAP 8.09

RC 159.21t GL -35.33

PLANETOCENTNIC CONIC

C5 55.859 VHL 5.767

LNCH AZNTH LN_H TIN(

41.11 2 85_ 14

158.89 11 87 58

41.11 8 _ 14

138.89 11 87 58

41.11 8 _ 14

138.99 11 27 51

DISTANCE 599.471

LOL 81.88 VL 27.345 GAL -0.60 AZL 97.01 HEA 197.24 )MA 128.98 ECC .81783 IN(: 7.0551 Vl L_.871

LOP 216.34 VP 37.714 GAP 6.60 AZP 85.2) TAt.. 214.90 TAP 52.14 RCA 100.71 APO 156.61 V£ 55.034

GP 47.11 ZAL 128.59 ZAP 130.55 ET) 61.)8 ZN[ 119.88 (T[ 149.81 ZAC 146.05 ETC 251.46 CLP-168.05

DLA -_4.85 RAL L_7.51 RAID 95M.5 VEL 12.4)5 PTH 2.25 VHP 6.349 DPA 87.04 RAP 247.86

L-I TIN( INJ LAT INJ LONG INJ IT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 8 LAT

1817.37 29.05 48.15 114.27 138.53 2 59 58 1217.4 34.90

5508.17 29.07 255./1) 114.28 158.53 12 59 44 4904.2 34.91

1817.)7 Z9.05 48.15 114.27 158.55 8 59 52 1217.4 54.90

5504.17 29.07 255.?0 114.28 138.53 12 59 44 4906.2 54.91

1817.)7 29.05 48.15 114.27 138.55 2 51 32 1817.4 34.90

5501.17 Z1.07 255._0 114.28 158.5) 12 59 44 490_.2 34.91

DIFFERENTIAL COIUII[CTiON$

TD[-1.4)18 TRA-I.S_ql TC5-8.0114 BAt) .9055

RID( .5_04 IMtA -.0)50 RC5 .25_7 FAU .0_1)4

FDE -.Bit FRA -.t1_11 F(5 -.99)8 BDP 118A1

DOE 1.4810 811A 1.53)2 8C5 2.03_0 FSP -590

NID-COURSEEXECUTION ACCURACY

SGT 5TIT.T _AI 484._ $G) 109.9

RRT -.1942 RRF -.9943 RTF .6942

SC_ )818.tP.L_ .4019 915 -.8974

SG5 5798.4 _ 593.9 THA 175.96

ECC 1.5474

INJ 2 LONG

40.12

249.67

40.12

849.67

40.12

249.67

ORBIT DETERMINATION ACCURACY

ST 1817.6 SR 378.9 SS 470.7

CRT -.8502 CR$ .9749 CST -.9459

LSA 1719.8 NSA 838.6 SSA 5.5

EL1 1659.8 ELI 195.6 ALF 168.65

Z153



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL..%, 1970)

LAUNCH DATE OCT 13 1970 FLIGHT TIM( 134.00 ARRIVAL DATE FEB 26 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.DO

RP 108.21 LAP 1.94

RC 141.459 6L -29.94

PLAN[TOCENTRIC CONIC

CS 27.822 VHL 5.25S

LNCH AZMTH LNCH TIN[

47.16 3 4 27

132.84 11 29 30

47.18 3 4 27

132.84 11 28 30

47.18 3 4 27

132.84 11 28 3O

DIFFERENTIAL CORRECTIONS

TDE-l.1831 TRA-1.4748 TC3-E.§137 6AU .9349

RDE -$221 liRA -.0304 RC3 .3003 FAU .03878

FOE -.5444 FRA -.I835 FC3-1.1327 BSP 11911

BOE 1.2282 BRA 1.4749 SC3 2.5316 FSP -376

DISTANCE 405.227

LOt. 21.22 VL 27.271 GAL -8.23 AZL 95.58 HCA 200.41 SNA 128.14 ECC .21673 INC 5.5777 Vl 29.871

LOP 221.54 VP 37,64E GAP 8.79 AZP 84.77 TAL 213.21 TAP 53.62 RCA 100.37 APO 155.91 VZ 35.021

GP 41.77 ZAL 130.81 ZAP 135.09 ETS 59.21ZAE 119.22 ETE 151.65 ZAC 142.18 ETC 254.38 CLP-161.73

OLA -49.80 RAL 231.74 RAD 8888.1 VI[L 12.208 PTH 2.18 VHP 7.786 DPA 21.20 RAP 248.82 ECC 1.4546

L-I TIM( |NJ LAT |NJ LONG |NJ RT ASC INJ AZRTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

1729.38 29.21 38.94 113.52 132.31 3 33 16 1129.4 34.41 30.19

S501.02 29.23 255.34 113.53 132.30 12 58 11 4901.0 34.4Z 248.59

1729.38 29.21 38.S)4 113.52 132.31 3 33 16 1129.4 34.41 30.19

5501.02 28.23 235.34 113.53 132.30 12 58 11 4901.0 34.42 248.59

1729.38 29.21 38._4 113.52 132.31 3 33 16 1129.4 34.41 30.19

5501.02 29.23 253.34 113.33 132.30 12 58 11 4901.0 34.42 248.59

MID-COURt( [X[CUTIOI ACCUIIACY ORBIT DETERNINATION ACCURACY

8GT 3853.2 $GR 475.1 SG3 119.1 ST 1492.7 SR 351.6 SS 405.4

RRT -.8535 RRF -.8824 RTF .8771 CRT -.8425 CRS .9830 CST -.9265

SG4_ 5882.4 P.Z5 .4158 R13 -.8802 LSA 1569.2 NSA 232.0 SSA 7.4

$81 5888.1 $82 5(HS.5 THA 175.49 EL1 1522.3 ELZ 185.8 ALF 168.60

LAUNCH DATE OCT 18 1970 FLIGHT TIME 138.00 ARRIVAL DATE FEB 28 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 108.ES LAP 1.78

RC 143._43 feL -23.33

PLAN[TOCENTRIC CONIC

C3 23.985 VHL 4.897

LNCH AZNTH LM(H TIN(

52.44 3 38 3

127.94 11 23

52.48 3 38 3

127.34 11 23

52.48 3 31 3

127.54 11 II I_1

DIFFERENTIAL COIMECTION8

TOE-I.OGel 11A-I.42_D TC5-3.0018 BAU .IHi83

RD[ .2141 RRA -.OLqll RE3 .3311 FAU .0388R

FOE -.48£0 IrRA -.113O FC3-1.3948 BSP 12375

B_ 1.0418 BRA 1.4L_ BC3 5.0198 FSP -411

DISTANCE 410.981

LOL 21.22 VL 27.194 GAL -7.90 AZL 94.48 NCA 203.53 SNA 127.63 ECC .21839 INC 4.4620 Vl 29.871

LOP £24.74 VP 37.579 GAP 8.R7 AZP 85.91 TAL 211.52 TAP 55.10 RCA 100.01 APO 155.25 V2 55.008

6P 37.31 ZAL 151.48 ZAP 159.12 [T3 57.50 Z/dE 121.44 ETE 153.68 ZAC 138.2_ ETC 256.40 CLP-161.92

DLA -45.75 RAL 255.38 RAD 854;4.0 V(L 12.057 PTH 2.16 VHP 7.440 DPA 16.30 RAP 249.98 ECC 1.3947

L-| TIM( ZNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

1449.0'2 28.8R 28.84 113.30 127.28 4 5 32 1049.0 33.32 21.44

5511.41 28.70 255.84 113.31 127.27 12 55 14 4911.6 53.33 248.66

1449.0_ 28.69 28.64 115_50 127.28 4 5 32 1049.0 53.32 21.44

3311.81 28.70 255.88 115.51 127.27 12 55 14 4911.6 33.53 248.86

14149.02 28.89 28.64 115.50 127.28 4 5 32 1049.0 33.52 21.44

5511.91 28.70 235.84 115.31 127.27 12 55 14 4911.8 33.33 248.66

MXD-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3942.0 _ 444.8 3G3 128.1 ST 1378.1 SR 353.3 SS 550.5

RRT -.8701RRF -.8887 RTF .8892 CRT -.8324 CRS .9888 CST -.9040

SGB 5R89.4 R23 .4088 R13 -.872D LSA 1440.7 MSA 227.3 SSA 9.8

3G1 3974.4 SG2 345.4 THA 175.45 EL1 1404.2 EL2 181.0 ALF 168.40

LAUNCN DATE OCT 15 1970 FLIGHT TIME 138.00 ARRIVAL DATE MAR 2 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.O0

RP 108.29 LAP 1.62

RC 145.816 GL -21.37

PLANETOCENTRIC CONIC

C3 21.447 VHL 4.831

LNCH AZNTN LNCH TIN(

57.20 4 10 58

122.80 11 19 3

57.20 4 10 56

ltt.80 11 19 3

57.20 4 10 58

ltt.80 11 19 3

DIFFERENTIAL CORRECTIONS

TD( -.8515 TRA-1.3358 TC3-5.4540 BAU .9954

ROE -2579 RRA -.0259 RC3 .3482 FAU .03960

FOE -.3803 FRA -.0578 FC3-1.5983 8SP 12733

BO[ .9897 BRA 1.3559 BC3 3.4715 FSP -433

DISTANCE 416.731

LOt. 21.22 VL 27.119 GAL -7.54 AZL 93.60 H(A 208,76 SMA

LOP 227.94 VP 37.512 GAP 9.16 AZP 82.79 TAL 209.81 TAP

GP 33.60 ZAL 131.43 ZAP 142.54 (13 58.09 ZAE 123.09 (TE

127.13 ECC .21619 INC 3.5988 Vl 29.871

56.57 RCA 99.65 APO 154.61 VZ 54.995

155.66 ZAC 134.88 ETC 257.90 CLP-162.56

OLA -42.27 RAL 239.14 RAD 8567.9 VI[L 11.951PTH 2.13 VHP 7.225 DPA 12.16 RAP 251.34 ECC 1.3550

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1572.54 27.82 21.04 115.62 123.20 4 37 9 972.5 51.98 15.56

5535.72 27.84 257.17 113.83 123.19 12 51 17 4935.7 31.99 249.70

1572.54 27.82 21.04 113.62 123.20 4 37 9 972.5 31.98 15.56

5535.72 27.84 257.17 11_.63 123.19 12 51 17 4933.7 31.99 249.70

1572.54 27.82 21.04 113.82 123.20 4 37 9 972.5 51.98 15.56

5533.72 27.84 257.17 113.83 123.19 12 51 17 4935.7 31.99 249.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 4059.7 SGR 455.7 SG3 134.5 ST 1257.5 SR 319.4 SS 295.6

RRT -.6883 RRF -.8789 RTF .8626 CRT -.8170 CRS .9928 CST -.8727

SGe 4085.2 R23 .5890 R13 -.8651 LSA 1311.8 RSA 224.1 SSA 12.7

$81 4071.8 SG2 330,4 THA 175.57 EL1 1284.9 EL2 180.3 ALF 168.04

LAUNCH DATE OCT 15 1970 FLIGHT TIME 140.00 ARRIVAL DATE MAR 4 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 108.33 LAP 1.45

RC 147.979 GL -17.92

PLANETOCENTR|C CONIC

C3 19.588 VHL 4.424

LI_H AZMTH LNCH T|ME

91.54 4 43 57

118.48 11 13 53

61.54 4 43 37

119.48 11 13 33

61.54 4 43 57

118.44 11 13 35

DIFFERENTIAL CCIIRECTIONS

TOE -.7238 TRA-I.1785 TC3-3.8784 BAU 1.0189

ROE .23IS lIRA -.O275 RC3 .3579 FAU .03979

FDE -.3049 FRA -.0015 FC3-1.7608 BSP 13043

BD[ .7822 BRA 1.2788 8C3 3.8948 FSP -447

DISTANCE 422.475

LOL 21.22 VL 27.D45 GAL -7.17 AZL 92.91 HCA 209.94 SNA 128.64 ECC .21613 [NC 2.9074 Vl 29.871

LOP 231.14 VP 37.446 GAP 8.34 AZP 87.48 TAL 208.09 TAP 58.04 RCA 99.27 APO 154.01 V2 34.982

GP 30.48 ZAL 130.66 ZAP 145.48 ETS 54.92 ZAE 124.33 ETE 157.50 ZAC 152.07 ETC 259.10 CLP-162.95

DLA -39.29 RAL 242.58 RAD 8567.8 VI[L 11.872 PTH 2.11 VHP 7.095 DPA 8.64 RAP 252.86 ECC 1.3220

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

141HS.87 28.82 13._ 114.41 119.68 5 8 54 896.9 30.57 6.ZZ

5583.55 28.83 259.20 114.42 119.85 12 46 18 4985.S 30.58 251.56

1494.87 28.82 13.66 114.41 119.86 5 8 54 896.9 30.57 6.22

5583.55 28.83 259.20 114.42 119.85 12 48 18 4965.6 50.58 251.56

14948.87 28.82 13.88 114.41 119.86 5 8 54 898.9 50.57 6.22

5583.55 26.83 259.20 114.42 119.85 12 46 18 4965.6 30.58 251.56

MID-COURSE EXECUTION ACCURACY ORBIT D(TERNINATION ACCURACY

$GT 4150.9 _ 445.7 SG3 138.8 ST 1140.6 SR 310.7 SS 243.7

RRT -.8813 RRF -.8588 RTF .8575 CRT -.7983 CRS .9951 CST -.8276

$86 4174.8 R23 .3642 R13 -.8597 LSA 1186.3 NSA 222.4 SSA 16.1

381 4182.4 SG2 321.2 TMA 175.73 EL1 1168,0 EL2 182.8 ALF 167.42
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OJ

LAUNCH DATE OCT 15 1970 FLIGHT TIME 142.00 ARRIVAL DATE MAR 6 1971

HELIOCENTRIC CONIC

ML 148.17 LAL -.00

RP 108.$7 LAP 1.28

RC 150.132 GL -14.88

PLAN(TOCENTRIC C¢_¢IC

C3 18.117 VHL 4.258

LNCH AZMTH LNCH TIN(

85.84 5 17 S9

114.38 11 8 32

85.64 5 17 59

114.38 11 I 32

85.64 5 17 39

114.58 11 8

DISTANCE 428.212

LOt. 21.22 VL 28.172 GAL -8.78 AZL iZ.34 HCA 213.13 SNA 126.17 ECC .21821 INC 2.3381 V1 29.871

LOP 234.33 VP 37.381 GAP 8.53 AZP 88.04 TAL 206.36 TAP 59.49 RCA 98.89 APO 153.45 V2 $4.989

&P 27.84 ZAL 129.$3 ZAP 148.03 ET$ 53.97 ZAE 125.28 ETE i59.15 ZAC 129.71 [TC 280.11 CLP-183.81

DLA -38.88 RAL 245.97 RAD 8587.7 VEL 11.811PTH 2.09 VHP 7.022 DPA 5.82 RAP 254.55 ECC 1.2982

L-I TIM( INJ LAT INJ LONG INJ RT ASC %NJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ Z LOnG

1419.18 25.76 8.83 115.$9 117.08 5 41 38 819.2 29.17 559.09

5(M_.09 25.77 281.97 115.58 117.07 12 39 58 5007.0 29.18 254.22

1418.18 25.78 8.83 115.59 117.08 5 41 38 819.2 29.17 559.09

5t0t.99 Z5.77 281.97 115.51 117.07 12 39 59 5007.D 29.18 254.22

1419.18 25.78 8.83 115.59 117.08 5 41 38 819.2 29.17 559.09

5101.90 25.77 281.17 115.59 117.07 12 39 59 3007.0 29.18 254.22

ORBIT DETERMINATION ACCURACY

ST 1038.7 _R 308.6 88 200.9

CRT -.7804 CR$ .R928 CST -.7681

LSA 1077.2 NSA 222.4 SSA 20.0

EL1 1065.2 EL2 187.8 ALF 166.49

DIFFERENTIAL CGIRIE_CTIONS

TO( -.8ZO_ TRA-1.2000 TC3-4.297Z BAU 1.0448

RDE .2289 liRA -.0283 RC3 .3e75 FAU ,03978

FDE -.2417 FRA .0473 FC3-1.9011 BSP 13523

BOE .8811 BRA 1.t011 BC3 4.3129 FSP -488

MID-COURSE EXECUTION ACCUMACY

$GT 4239.3 _ 441.7 $83 142.8

RRT -.8941RRF -.836§ RTF .8569

$86 4282.1 RZ3 .3312 R13 -.8587

SG1 4270.4 SGZ 317.1 THA 175.86

LAUNCH DATE OCT 15 1970 FLIG4"IT TIN( 144.00 ARRIVAL DATE MAR 8 1971

N(LIC(ENTRIC CONIC

RL 149.17 LAL -.00

RP 108.41 LAP 1.10

RC 152.275 GL -12.15

PLAN[TOCENTRIC CONIC

C3 18.1N10 Vt4L 4.118

LNCH AZMTH LNCH TIM(

89.87 5 54 4

110.53 10 57

00.87 5 54 4

110.33 10 57

69.87 5 $4 4

110.33 10 $7 N

DISTANCE 433.$41

LOL 21.22 VL 88.900 GAL -6.41 AZL 91.88 HCA 216.31SMA

LOP 237.52 VP 37.318 GAP 9.71 AZP 88.50 TAL 204.82 TAP

GP 25.10 ZAL 1_7.$4 ZAP 180.26 ET3 53.23 ZJM[ 126.01 ETE

125.70 ECC .21647 INC 1.8586 Vl 29.871

60.93 RCA 98.49 APO 152.92 V2 34.956

160.63 ZAC 127.69 ETC 281.01 CLP-164.32

OLA -$4.36 RAL tJ9.$4 R_ 6567.7 V_L 11.782 PTH 2.D8 VHP 6.989 DPA 3.02 RAP 256.31

L-I TIM( INJ LAT 1NJ _ |NJ RT _ INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT

13_.04 24.94 351.65 117.10 114.71 6 18 20 736.D 27.79

H99.53 24.68 295.56 117.11 114.69 12 31 41 5059.5 27.81

13_.04 P.4.68 339.65 117.1D 114.71 6 16 20 738.0 27.79

_39.53 t..4.J9 285._ 117.11 114.69 12 31 41 5059.5 27.81

13_.04 r.4.88 359.65 117.10 114.71 8 18 ZO 736.0 27.79

5659.53 24.60 _65.58 117.11 114.69 12 31 41 5059.5 27.81

DIFFERENTIAL C0811ECTI(:NO

TD( -.5154 T8A-I.0111 TC3-4.8851 BAU 1.0Q06

ROE -21K RRA -.0354 RC3 .3477 FAU .D38113

FD( -.17dl FRA .1071 FC_-I.t3 6_P 13817

BOE .5582 BRA 1.011587 BC3 4.1778 FSP -480

MID-CGURI_ EXECUTION ACCURACY

SGT 43Z$,7 I_R 433.5 SG3 143.5

R_T -._12 RRF -.8040 RTF .8511

SGB 4343.4 R_3 .30£1 _R13 -.8528

SG1 4333.8 SG2 316.6 THA 176.07

ECC 1.2791

INJ 2 LOnG

351.85

257.76

351.85

257.76

351.85

237.76

ORBIT DETERNINATION ACCURACY

3T 912.3 SiR 305.8 83 153.1

CRT -.7514 CR3 .9733 C3T -.6441

LSA 948.0 M3A 223.2 $SA 25.0

EL1 942.1 EL2 195.2 ALF 163.22

LAUNCH DATE OCT 15 1970 FLIGHT TIME 148.00 ARRIVAL DATE MAR 10 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 108.45 LAP .82

RC 154,40e 61 -9.89

PLAN[TOCENTRIC CONIC

C3 18.024 VHL 4.003

Lh_H AZNTH LN_H TIN(

75,88 8 34 3

108.12 10 44 25

73.08 6 34 5

10_.12 10 44 25

110.00 9 42 14

110.00 12 35 28

DISTANCE 439.661

LOt. 21.22 VL 26.829 GAL -6.01 AZL 91.4§ HCA 219.49 3MA

LOP 240.70 VP 37.255 GAP 9.90 AZP 88.88 TAL 202.87 TAP

GP 23.67 ZAL 125.39 ZAP 152.24 ETS 52.88 ZAE 126.59 ETE

125._5 ECC .21887 INC 1.4488 Vl 29.871

$2.58 RCA 98.09 APO 152.42 V2 54.945

161.93 ZAC 125.98 ETC 281.85 CLP-185.08

DLA -32.25 RAL 252.74 RAD 6367.6 VEL 11.722 PTH 2.07 VflP 6.986 DPA .76 RAP 258.21ECC 1.2837

L-I TIM( INJ LAT IHJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

1241.52 23.58 351.83 116.91 112.65 6 54 4_ 641.5 26.45 344,00

5728.07 23._1 270.33 116.92 112,64 12 19 53 5128.1 26.46 282.50

1241.52 23.59 551.83 116.91 112.65 6 54 46 641.5 26.45 344.00

5728.07 23.81 270.33 118.92 112.64 12 19 53 5128.1 26.48 282.50

032.54 18.51 303.44 115.16 120.37 9 52 46 32.5 20.42 294.50

5385.04 51.10 248.80 121.7R 104.96 14 5 11 4785.0 52.84 238.01

ORBIT DETERMINATION ACCURACY

ST 796.9 SIR 307.0 SS 117.1

CRT -.7204 CR3 .9050 C$T -.4388

LSA 831.Z MSA 228.3 SSA 30.8

EL1 829.1EL2 204.6 ALF 165.45

DIFFERENTIAL CORRECTIONS

TOE -.4217 TRA -.8N9 TC3-$.0258 BAU 1.0796

ROE .2140 RRA -.0377 RC3 .3709 FAU .03783

FOE -.1164 FRA .1§88 FC3-2.048_ BSP 13877

BIDE .4729 BRA .9978 6C3 5.0395 FSP -462

MID-COURSE EXECUTION ACCURACY

SGT 4404.7 $GR 431.3 SG3 144.4

RRT -.8894 RRF -.7717 RTF .8493

8G8 44_3.7 R23 .2893 R13 -.8308

881 4414.2 $82 319.7 THA 176.23

LAUNCH DATE OCT 15 1970 FLIGHT TIN( 148.00 ARRIVAL DATE NAR 12 1971

HELIOCENTRIC CO_ilC

RL 149.17 LAL -.00

RP 10_.48 LAP .74

RC 158.830 GL -7.43

PLAN_TOCENT1RIC CONIC

C3 15.281 VHL 3.907

LNCH AZNTH L_H TIN(

78.74 7 22 2

101.28 10 23 $0

78.74 7 22 2

101.28 10 23 50

110.00 9 20 1i

110.00 13 14 44

DISTANCE 443.370

LOL 21.22 VL 88.780 GAL -3._1 AZL 91.09 HC_222.67 SMA

LOP 243.88 VP 37.195 GAP 10.09 AZP 99._0 TAL 201.11 TAP

GP 22.01 ZAL 122.62 ZAP 134,00 [TS 52.33 ZAI[ 127.05 ETE

124.81 ECC .21742 IN(: 1.0875 V1 29.871

63.77 RCA 97.68 APO 151.95 VZ 34.951

163.08 ZAC 124.47 ETC 262.60 CLP-165.80

DLA -_0.30 8AL 258.17 RAD 6367.8 V_L 11.690 PTH 2.08 VHP 7.006 DPA -1.21 RAP 260.20 ECC 1.2512

L-I TIN( INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIN( PO C3T TIM |NJ 2 LAT INJ 2 LONG

1122.58 22.51 $42._ 1_1.00 110.84 7 40 45 522.6 25.14 354.54

3824.85 22.32 277.17 121.00 110.83 12 O 55 5225.D 25.15 269.52

11f_.58 Z_.Sl 342.38 121.00 110.84 7 40 45 522.8 25.14 334.54

58_..4.83 _.52 277.17 121.00 110.83 12 O 55 5225.0 25.15 289.32

737.15 12.02 309.$1 115.94 121.96 9 3_ 38 137.1 18.95 502.63

3258.38 32.85 257.39 11M,._1 89.68 14 32 22 4658.4 53.93 228.29

ORBIT DETERMINATION ACCURACY

ST 680,4 SR 310.1 8S 92.8

CRT -.6805 CRS .7053 CST -.0712

LSA 716.1 NSA 231.5 $SA 57.9

ELI 715.9 EL2 218.0 ALF 160.9Y

OIFF(RENTIAL C(:IU_CTiON_

TI_ -.9858 111A -.881_1! TC3-S.lt93 6AU 1.0981

• £10e liRA -.0488 RC3 .3741 FAU .05947

FD[ -.OI78 FRA ._074 FC3-_.0t17 6_P 1415D

80( .38/J4 BRA .0883 OC3 5.3823 FSP -463

NID_I_ [mrCUTION ACCU_ACT

S_FT 44_4.788R 431.6 SG3 144.7

RRT -.6SSSRRF -.7387 8TF .e486

4301.4 I_$ ._377 R13 -.6497

881 4483.7 $G2 325.3 THA 176.37
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 15 1970 FLIGHT TIN= 150.00 ARRIVAL DATE MAR 14 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 108.53 LAP .S§

RC ISl.M1 GL -5.3§

PLANIETOCENTRIC CONIC

C5 14.542 V1_L 3.827

LI_H AZNTH LNCH TIME

8S.97 8 41 23

R5.03 I 32 19

100.00 9 10 45

100.00 11 45 38

110.00 9 8 42

110.00 14 4 10

01FIrERENTIAL CORRECTIO#I$

TOE -.2533 TRA -.7704 TC3-5.S908 BAU 1.1185

RDE .2091 RRA -.OASS RCS .3772 FAU .05572

FD( -.0220 FRA .2537 FC3-2.1122 BSP 14432

BO( .3285 lIRA .7719 BC3 5.7033 FSP -464

DISTANCE 451.069

LOt. 21.22 VL 2l.S91 GAL -5.20 AZL 90.77 HCA 225.85 SNA 124.38 ECC .21815 INC .7689 Vl 29.871

LOP 247.07 VP 37.132 GAP 10.28 AZP 89.41 TAL 199.33 TAP 85.18 RCA 97.25 APO 151.52 V= 34.919

GP 20.57 ZAL 120.20 ZAP lS§.S$ ETS 52.15 ZA[ 127.42 ETE 164.D9 ZAC 123.17 ETC 263.34 CLP-196.$5

OLA -28.47 RAL 2§9.S5 RAD QSS7.S V[L 11.683 PTH 2.05 VHP 7.044 DPA -2.93 RAP 282.27 ECC 1.2410

L-Z TIME [NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM [NJ 2 LAT |NJ Z LONG

tOS.O0 21.41 325.74 123.33 109.22 8 58 26 303.0 23.83 317.90

737.99 21.42 313.87 123.$3 109.21 9 44 36 138.0 23.84 305.83

007.$7 15.75 316.31 120.66 115.74 9 24 12 207.7 19.08 309.11

5396.59 27.30 261.79 125.18 102.67 13 18 54 4995.6 28.77 253.50

814.10 10.01 315.50 117.56 122.88 9 22 16 214.1 14.27 306.98

5162.93 33.80 230.08 125.38 95.43 15 30 13 4562.9 34.16 220.85

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 4384.4 SGA_ 453.9 $83 144.6 ST 562.1 SR 314.2 $S 86.5

RRT -.1400 RRF -.7062 RTF .8490 CRT -.6235 CRS .3121CST .4027

SGB 4585.0 R23 .2081 R13 -.8500 LSA 802.2 NSA 239.5 SSA 46.8

SG1 4372.6 SG2 352.7 THA 176.50 ELI 801.6 EL2 229.5 ALF 157.30

LAUNCH DATE OCT 15 1970 FLIGHT TIME 152.00 ARRIVAL DATE MAR 16 1971

H_LIOCENTRIC CONIC

RL 14R.17 LAL -.00

RP 10a.51 LAP .37

RC 1e0.740 ret. 03.41

PLANETOCENTRIC CONIC

C3 14.151 VHL 3.73E

LNCH AZMTH LNCH TIME

90.00 7 57 _J

90.00 10 44 31

100.00 8 46 36

100.00 12 $7 41

110.00 9 2 15

110.00 14 _ IJ4

DIFFERENTIAL CCItRECTICtt6

TOE -.1708 TRA -.G4SO TC3-3.9799 6AU 1.1SSS

ROlE .208£ RRA -.0564 RC3 .3794 FAU .03446

FDE .OLDOe FRA .£/MI4 FC3-£.1082 BSP 14895

BO£ .2693 BRA .1_173 BC3 5.9920 FSP -463

DISTANCE 456.757

LOL 21.22 VL 25.625 GAL -4.77 AZL 90.48 HCA 229.02 SNA 125.96 ECC .21904 INC .4851 Vl 29.871

LOP 250.25 VP 37.075 GAP 10.47 AZP 89.68 TAL 197.55 TAP GG.57 RCA 96.81 APO 151.12 V2 34.907

GP 19.32 ZAL 117.23 ZAP 137.01 ETS 52.16 ZAE 127.73 ETE 164.98 ZAC 122.02 ETC 264.05 CLP-167.30

DLA -28.71 RAL 263.Z0 RAD 6567.8 VEL 11.642 PTH 2.04 VHP 7.096 DPA -4.43 RAP 26,1.41 ECC 1.2329

L-I TIME INJ LAT INJ L_ INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

10_.$7 14.50 336.25 125.35 114.59 S 15 29 488.7 17.70 329.01

5627.24 26.51 276.32 127.57 100.66 12 21 43 5227.2 27.55 270.07

_6.47 12.12 523.25 1L_.S5 117.54 9 2 25 326.5 15.71 516.31

5462.S7 28.93 252.18 126.05 97.88 14 8 44 4862.7 29.72 245.46

078.49 7.41 313.64 116.66 123.43 9 18 54 278.5 11.96 310.54

3083.41 $4.14 225.89 126.37 91.78 16 3 57 4483.4 34.01 214.55

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4656.6 $GR 437.0 SG3 143.9 ST 441.3 SIR 318.6 SS 99.9

RRT -.6229 RRF -.6741 RTF .8499 CRT -.5288 CRS -.1004 C5T .7245

$GB 4659.3 R23 .1814 _13 -.8507 LSA 489.5 NSA 251.3 SSA 58.5

SG1 4645.8 SG2 341.3 THA 176.82 EL1 485.6 EL2 245.7 ALF 151.05

LAUNCH DATE OCT 15 1970 FL[GHT TIME 154.00 ARRIVAL DATE MAR 18 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 108.S0 LAP .18

RC 132.823 &L -1.$0

PLAN[TOCENTRIC CONIC

C5 13.779 VHL 3.712

LNCH AZNTH LN(H TIME

90.00 7 35 36

90.00 11 35 "8

100.00 8 34 S

100.00 13 19 ZO

110.00 8 59 1

110.00 15 10 54

DIFFERENTIAL CORRECTIONS

TOE -.0817 TRA -.5114 TC3-6.2343 BAU 1.1504

ROE .£O79 RRA -.0652 RC3 .3807 FAU .03315

FOE .0608 FRA .3415 FC3-2.0833 BSP 14959

BOE .2255 BRA .5152 SC3 8.2459 FSP -452

DZSTANCE 462.432

LOt. 21.22 VL 26.557 GAL °4.54 AZL 90.22 HCA 252.20 SMA 125.55 ECC .22012 [NC .2259 Vt 29.871

LOP 253.43 VP 57.014 GAP 10.$7 AZP 89.86 TAL 195.76 TAP 67.96 RCA 95.56 APO 150.75 V2 34.896

GP 18.21ZAL 114.11 ZAP 156.32 ETS 52.$5 ZAE 128.00 ETE 165.77 ZAC 121.00[TC 264.75 CLP-198.D4

DLA -25.01RAL 266.81RAD 6567.5 VI[L 11.626 PTH 2.04 VHP 7.1610PA -5.75 RAP 266.61ECC 1.2267

L-! TIME INJ LAT IN'J LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

1203.13 11.10 343.08 125.43 118.22 7 55 59 605.1 14.55 556.09

5899.00 27.83 259.37 130.55 96.46 13 10 7 5099.0 28.24 260.75

1014.27 9.31 328.25 124.49 118.53 8 51 0 414.5 15.05 521.47

5365.08 29.64 244.86 130.TS 94.08 14 48 43 4765.1 29.89 256.07

936.13 5.44 316.99 122.13 123.80 9 14 57 336.1 9.84 515.67

5013.99 34.16 218.47 130.88 88.58 16 34 28 4414.0 53.58 209.28

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4711.1 $_AI 441.0 SG3 143.0 ST 324.8 SR 322.7 SS 125.9

RRT -.S05! RRF -.6454 RTF .8514 CRT -.5407 CRS -.5565 CST .7826

S_ 4751.7 R23 .1574 R13 -.8521 LSA 385.9 NSA 258.5 SSA 74.0

SG1 4718.7 SG2 350.5 THA 176.74 EL1 374.9 EL= 262.9 ALF 155.54

LAI._H DATE OCT 15 1970 FLIGHT TIME 156.00 ARRIVAL DATE MAR 20 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 108.65 LAP -.01

RE 134.000 G,L .10

PLANETOC2NTRIC CONIC

CS 13.514 VHL 3.6?8

LNCH AZNTH LNCH TIME

90.00 T 23 17

90.00 12 13 40

100.00 S 2S 25

100.00 13 56 13

110.00 8 57 56

110.00 15 41 11

OIFFERENTIAL COIRICTION$

TDE .O00G TRA -.3169 TC3-6.4454 BAU 1.1862

RD( .20611_A -.0718 RC3 .3805 FAU .03179

FDE .0905 FRA .$055 FC3-2.0566 Blk 0 15193

BOE .2081 liRA .5759 BC3 6.4548 FSP -458

DISTANCE 468.094

LOL 21.22 VL 26.491 GAL -3.89 AZL 89.99 HCA 235.38 SNA 123.18 ECC .22139 INC .0000 Vt 29.871

LOP 256.e0 VP 3Q.937 GAP 10.88 AZP 90.01 TAL 193.96 TAP 69.33 RCA 95.89 APO 150.42 V2 34.885

GP 17.23 ZAL 110.80 ZAP 159.53 ETS 52.72 Z/dE 128.22 ETE 166.47 ZAC 120.08 ETC 285.45 CLP-168.78

DLA -23.$5 RAL 270.47 RAD 6367.5 V1EL 11.615 PTN 2.04 VHP 7.236 DPA -6.91 RAP 268.87 ECC 1.2224

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

1292.61 8.35 $46.23 127.87 117.15 ? 44 49 692.6 11.94 541.58

5801.11 28.18 262.26 133.44 92.94 13 50 1 5001.1 28.29 253.$0

1089.64 S.86 3S2.44 127.05 119.17 8 44 33 488.8 10.89 525.76

5R80.12 29.88 238.71 1S3.51 90.85 15 24 15 4680.1 29.88 229.91

989.98 S,$9 322.81 124.92 124.03 9 14 26 390.0 7.84 316.55

4951.74 33.95 213.$2 133.36 85.71 17 3 43 4351.7 32.98 204.52

NID-COUI_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4??6.6 _ 445.2 SG3 141.7 ST 235.6 SR 526.5 SS 157.8

RRT -.38_ RRF -.8136 RTF .8533 CRT .0776 CRS -.5155 CST .5070

SGB 4796.3 R23 .1365 R13 -.8539 LSA 538.2 NSA 252.7 5SA 95.4

SGI 4785.8 $82 360.0 THA 176.85 ELI 327.5 EL= 254.1 ALF 83.42
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAU_tCH DATE GOT 13 1170 FLIGHT TIN[ 159.00 ARRIVAL DATE NAR 22 1971

M(LIGOENTRIC CONIC

RL 149.17 LAL -.00

RP 108.66 LAP -.ZO

RC 168.1Hil GL 1.99

PLAN_TGOENTRIC CONIC

C$ 13.392 VHL $.99S

LNCH AZMTN LNCH TINE

90.00 7 15 40

90.00 14 59 $1

I00.00 I Zl 12

100.00 14 |0 20

110.00 I 51 L_

110.00 11 10 11

DISTANCE 473.743

LOL |1.It VL |1.4|9 GAb -3.43 AZL 89.77 NCA 239.55 SNA 122.77 ECC .Z2284

LOP 159.77 VP 34.901 GAP 11.08 AZP 90.12 TAL 192.15 TAP 70.70 RCA 95.41

GP 19.37 ZAL 107.34 ZAP 1t0.84 ETS 53.81 ZA( 129.42 ET( 167.09 ZAC 119.24

DLA -21.70 RAL 874.17 RAD ISI7.S V(L ll,lOl PTH Z.O3 VHP 7.$23 DPA -?.91

L-I TIN( ]NJ LAT INJ L_NG INJ RT ASC |NJ AZMTH INJ TIM( PO C$T TIM

1370.05 5.95 $S£.U 130.17 117.74 7 39 30 770.0

SSll.?l H.9t Z§l._il_ 1H.40 81.92 14 Z5 49 4918.8

1156.43 4,G0 $34.19 1n.94 119.57 8 41 8 556.4

SL_7._ _.99 133.|Z 1_4.$7 60.01 15 57 8 4807.9

1041.81 1.41 319.32 117.J6 124.16 9 15 47 441.9

4115.00 35.S7 L_D.24 1)4.05 83.14 17 31 Sl 4295.0

DIFFER2NTIAL _CTION$

TD( .0942 TRA o.2131 TC5-6.SII94 BAU 1.1791

ItD( .2081 lIRA -.0018 ilK3 .3783 FAU .030Et)

FOE .1374 FRA .4L_SS FC3-1.9822 B|P 15350

BOE .2L_N_ BRA .L_IIIK3 1.1004 FSP -450

NIO-COURKEX(CUTION ACCURACY

S&T 4433.4 8_R 44a.6 SG3 139.9

RRT -.5441_RF -._37 RTF .6540

S_B 4134.1R_ .1182 R13 -.6545

$91 4840.1 _ 34m.3 THA 176.98

INC .|33Z Vl Z9.071

APO 150.13 V2 34.874

ETC 261.13 CLP-119.Sl

RAP 271.18 ECC 1.2199

INJ 2 LAT INJ 2 LONG

9.6D 345.84

29.D1 247.59

8.50 3Z9.5t

29.24 224.57

3.99 319.29

32.£1 _00.25

ORBIT DETERNINATION ACCURACY

ST 235.2 IMm 328.i iS 194.9

CRT .6763 CRS -.8019 CST -.2119

LSA 591.3 MSA 188.7 9SA 112.9

ELI 374.6 EL2 151.7 ALF 54.54

LAUNCH DATE GOT 15 1970 FLIGHT TIN( 160.00 ARRIVAL DATE NAR 24 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 1011.89 LAP -.39

NC 199.1107 GL 3.1?

PLAICZTOCENlIIC CONIC

C$ 13.323 _ 3.830

LNCH AZNTH LNCH TIN[

90.00 7 10 51

90.00 13 211 21

100.00 8 19 15

100.00 15 2 34

110.00 9 0 4

110.00 16 $4 I_

DISTANCE 479.376

LOL 21.22 VL _S._3 GAL -2.94 AZL N.S8 H(A 241.72 _44 122.36 ECC .22455 INC .4387 Vl L_.B71

LOP 2_.04 _P 34.846 GAP 11.30 AZP S0.21 TAL IM).33 TAP 72.D5 RCA 94.91 APO 149.87 V2 34.884

G9P 15.60 ZAL 103.77 ZAP 161.18 (T6 53.1_ ZA[ 126.60 ETE 167.64 ZAC 118.48 ETC 21t4.81 CLP-170.23

DLA -L_.D? RAL 277.91 RAO 1567.5 _L 11._04 PTH 2.03 V_P 7.419 DPA -8.70RAP 273.53

L-I TIN INJ I.AT |NJ _ INJ RT _ |NJ AZNTH INJ T114£ PO CST TIN INJ 2 LAT

1441.01 3.67 358.61 133.76 118.10 7 34 59 841.0 7.40

$446.92 _._0 230.94 t_.47 67.26 14 59 8 4846.5 27.52

1_80.09 2.43 339.70 133.10 119.80 6 _ 45 _0.1 6.40

S142.67 _.36 J_J.31 1_|.37 65.46 16 28 16 4342.7 28._4

1011.71 -.33 328.18 131.14 124.18 9 18 17 492.7 3.94

4842.81 33.07 21)_._1 $38,1_ 60.83 17 _9 9 4242.6 31.46

DIFFERENTIAL CalIECTI_

TO( .1911 1114 -.0|_ TC5-I.IMII11AtJ 1.1931

ROE .2099 R_A -.O|ll RC3 .$719 FAU ,021MIT

FOE .1722 FRA .4N3 FC$-I.ITIO BIP 13535

BD( .2846 MA .10_4 BC3 0.t_84 F|P -445

NID-CO_II_EX(CUTION ACCURACY

SGT 48_.489R 492.5 893 138.1

liT -.S469RRF -.5987 RTF .8385

SGB 4119.5R_ .10_D R13 -.8569

991 4896.9 K2 $78.4 THA 177.09

ECC 1.2193

INJ 2 LONG

349.01

242.38

333.14

219.83

$21.97

194.39

ORBIT D(TERNINATION ACCURACY

ST 337.9 8_ 331.3 63 230.3

CRT .8690 (:ITS -.6|04 C$T -.9727

L|A 486.4 14_A 158.9 SSA 111.1

EL1 459.9 EL2 111.4 ALF 44.34

LAUNCH DATE OCT 15 1976 FLIGHT TIRE 142.00 ARRIVAL DATE NAR 24 1171

HELIOCENTRIC CONIC

RL 149.17 LAL -.DO

9P 108.72 LAP -.57

RC 171.039 GL 4.54

PLAN(TGOENTRIC CONIC

C3 15.399 VHL $._1

LNCH AZNTH LN_N TIM(

• O.OD 7 9 14

90 ,DO 14 1 2

100.00 8 19 29

lO0.OO 15 33 26

110.00 9 2 33

liD.00 17 5 52

DISTANCE 484.993

LO_ EI.ZE VL 24.301 GAL -2,47 AZL 89.37 H(A 244.89 3MA 1Z2.OE (CC .22644 INC .4322 Vl 29.071

LOP 244.11 VP 34.792 GAP 11.52 AZP 90.27 TAL 188.51 TAP 73.40 RCA 94.39 APO 149.45 V2 34.855

GP 14.91 ZAL 100.10 ZAP 162.|1 (TS 54.91 ZAE 126.77 [TE 168.14 ZAC 117.77 ETC 267.48 CLP-170.94

DLA -16.45 RAL 461.86 RAD 6367.5 V(L 11.610 PTH _.03 VHP 7.524 DPA -9.53

L-I TINE INJ LAT INJ LONG IMJ RT ASC |NJ AZNTH INJ TIM( PO CST TIN

1308.22 1.50 .36 157.13 118.2| 7 33 22 908.2

5381.80 27.90 248.25 141.|8 84.94 15 30 44 4781.0

1261.51 .$7 343.07 13|.50 119.89 8 39 51 681.5

5083.74 29.19 224.17 142.53 83.24 16 56 12 4483.7

1143.37 -2.47 330._ 1_4.73 124210 9 21 38 343.4

47_4._4 32.46 201.61 141.92 78.75 18 25 47 4194.6

DIFFERENTIAL CORRECTIONS

TD( .2H3 TRA .111_ TC3-6.7232 BAU 1.2061

RD( .2101 RRA -.1031 RC3 .3637 FAU .02745

FDE .t058 FRA .5094 FC3-1.7735 BSP 15723

BO( .3433 MA .1556 BC3 6.7351 FSP -439

NID-COURW[ EXECUTION ACCURACY

S&T 4947.7 $GR 4H.l SG3 13|.Z

RRT -.5277RRF -.5308 RTF .8391

S_ 4_4_.iU3 .0_79 R13 -.8395

_1 4_5_.5 _G_ 387.0 TNA 177.20

RAP 275.91 ECC 1.2205

INJ 2 LAT INJ 2 LONG

5.27 333.71

26.90 237.72

4.34 339.54

27.95 215.59

2.02 3E4.42

30.60 192.90

ORBIT DETERMINAn9_ ACCURACY

ST 490.1 M 332.9 S| 294.3

CRT .9095 CRS -.8808 CST -.8445

LSA 622.2 14SA 165.4 SSA 84.4

EL1 580.9 EL2 116.6 ALF 33.12

LAUNCH DATE GOT 15 1970 FLIGHT TIN[ 164,00 ARRIVAL DATE MAR 28 1971

I'_LIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 108.75 LAP -.76

RC 173.0|6 GL 5.81

PLANETGOENTRIC CONIC

C3 15.998 VHL 3.698

LNCH AZNTH LNCN TIN(

90.00 • | 35

90.00 14 32 13

100.00 8 18 40

1DO.D0 16 $ 11

110.00 9 5 43

110.00 17 32 34

LOL 21.22 VL

LOP 269.28 VP

GP 14.29 ZAL

DISTANCE 490.390

• S.239 GAL -1.97 AZL 89.1| HCA £46.06 Sl4A 121.1_i ECC .22862

34.739 GAP 11.75 AZP 20.$I TAL 166.68 TAP 74.74 RCA 93.64

H.|8 ZAP 163.50 [73 36.02 ZAE 126.92 ETE 1611.56 ZAC 117.10

DL4 -16._4 RAL 28|.41 RAD t587.5 VI_L 11,616 PTH 2.04 VHP 7.639 DPA -10.1|

L-I TIN( INJ LAT INJ _ INJ RT ASC lNJ AZNTH INJ TIN[ PO CST TIM

1373.20 -.59 3._11 140.69 116.31 7 33 6 973.2

3323.2| 27.47 242.0_ 14_.05 82.64 16 0 36 4723.2

1341.48 -1.87 348.37 140.10 119.85 6 41 2 741.7

50211.97 26.69 L_0.2| 14S.84 61,_11 17 27 1 4430.0

1114.21 -4.41 333.4_ 131.38 123.93 9 25 39 394,2

4730.1_ 31.85 198.30 14S.13 76.89 18 51 4| 4150.2

DIFFERENTIAL C_NrCTION$

TDE .3931 TRA .L_7 TC3-8.7300 BAU 1.L_252

RD( .£120 NNA -.113| RC| .33_ FAU .0_36

FD( .2313 FRA .5594 FC3-1.67|5 B3P 16203

• 4471 BIIA ._D4T BC3 |.73|4 FSP -449

MID-COURI[EXECUTION ACCURACY

8GT SOII.IIGR 481.1 SG3 134.3

RRT -.|llI W -.S116 RTF .8639

SGI! S04|.O R23 .07Sl R13 -.8661

SGI 5027.5 SG_ 395.4 THA 177.29

Vl 29.871

V2 54.944

CLP-171.$5

IN( .8158

APO 149.47

ETC 268.1|

RAP 278.33 ECC 1.2238

INJ 2 LAT INJ 2 LONG

3.19 357.36

26.20 233.58

2.31 339.85

27.16 211.77

.08 327.27

29.72 189.74

ORB|T C_TE_4INAT|ON ACCURACY

ST 643.6 SR 335.6 S| 294.5

CRT .8951CR$ -.6863 CST -.9096

LSA 760.4 NR.A 174.7 SSA 68.3

ELI 713.2 EL2 135.0 ALF 26.03

2197



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH DATE OCT 15 1970 FLIGHT TIME 166,00 ARRIVAL DATE MAR 30 1971

H(L|OCENTRIC CONIC

RL 149.17 LAL -.OO LOt. 21,22 VL

RP 108.76 LAP -.94 LOP 272.45 VP

RC 175.059 GL 9,97 GP 13.73 ZAL

PLAN(TOCENTR|C CONIC

CS 15.92l VHL 3.732

LN(M AZNTH LNCH TIM(

90.00 7 6 40

90.00 15 Z 14

100.00 9 19 42

100.00 16 31 54

110.00 9 9 Z5

110.00 17 58 40

DIFFERENTIAL CORRECTIONS

TOE .5175 TRA .4804 TC3-6.6053 BAU 1.2314

ROE .2149 RRA -.1264 RCS .3599 FAU .02470

FDE .2972 FRA ,5795 FC3-1,5357 BSP 16144

BD( .5602 BRA .4948 BC3 6,9140 FSP -431

DISTANCE 496,171

26.179 GAL -1.45 AZL 89.01 I_A 251.23 SMA 121.30 ECC .23103 IHC .9914 Vl 29.871

36.989 GAP 11.99 AZP 90.32 TAL 184.84 TAP 76.07 RCA 93.28 APO 149.33 V2 34.837

92,62 ZAP 164,$2 [TS 57,33 ZAE 129,07 (TE 168,98 ZAC 116.47 ETC 266.83 CLP-172.36

DLA -1§.25 RAL 289.14 RAD 8567.5 V(L 11.632 PTH 2.04 VHP 7.764 DPA -10.$9 RAP 280.77 ECC 1.2292

L-I TIN( IHJ LAT IMJ LONG |NJ fiT ASC INJ. AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

IS39.82 -2.65 7.54 144.45 118.20 7 33 57 1036.8 1.15 .91

5270.03 26.96 238.21 149.51 81.01 16 30 5 4670.0 25.45 229.87

1401.19 -5.98 349.64 143.87 119.69 8 43 $ 801.2 .30 343.11

4990.89 28.13 216.71 149.29 79.49 17 54 55 438D.9 26.39 208.34

1245.44 -6.SS 35a.18 142.22 123.66 9 30 10 645.4 -1.88 329.94

4709.41 31,19 195,31 148,50 75,23 19 17 9 4109.4 28,84 186.89

NID-COURK EXECUTION ACCURACY CIRBIT DETERMINATION ACCI)RACY

8ST 5051.9 9GR 491.9 SGS 132.0 ST 840.2 SR SS4.9 S$ 332.7

RRT -,4897 RRF -,4897 RTF ,8960 CRT .9798 CRS -.7112 CST -,9467

S072.7 R25 .0452 R13 -.6999 LSA 944.7 MSA 183.0 SSA 59.7

_1 S099.7 99_ 40_.3 THA 177.42 EL1 891.7 ELZ 191,7 ALF 19.87

LAUNCH DATE OCT 15 1970 FLIGHT TIME 168,00 ARRIVAL DATE APR 1 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 108.80 LAP -1.12

RC 177.047 GL 8,01

PLAN[TOCENTR|C CONIC

C3 14.593 VHL 3.794

LNCH AZNTH LNCH TIM(

90.00 7 7 13

9O,OO 15 31 5

100.00 8 21 22

100.00 16 59 57

110.00 9 13 28

110,00 18 24 0

DIFFERENTIAL CORII(CTION$

TD( ,1415 TRA ,6797 TC3-9,4431 BAU 1,2413

R02 -£173 RflA -.1389 RCS .5253 FAU .02332

FOE .2999 FRA .9171 FCS-I.4DSO B_k 0 19277

BDE .6771 BRA .6937 BC3 6,4512 FBP -425

DISTANCE 501.729

LOL 21.22 VL 29,119 GAL -.92 AZL M.84 NCA 254.39 SI4A

LOP 275.81 VP 35.838 GAP 12,24 AZP 90.31 TAL 185.00 TAP

GP 13,23 ZAL 88.97 ZAP 185,09 [T9 58.85 ZN[ 129,20 ETE

120,96 ECC .23572 IN(: 1,1802 Vl 29,871

77,40 RCA 92,69 APO 149,29 V2 34.929

169.39 ZAC 115.87 ETC 299,49 CLP-17S.05

DLA °13.68 RAt. 292.82 RAD 9587.6 VEL 11.852 PTH

L-I TIM( INJ LAT

1998,58 -4,t4

52E1,84 24,41

14t0,32 -5,87

49;5¢1.51 27.94

1287.15 -8.29

4872.24 30,51

2.05 VHP 7.898 OPA -11.12 RAP 283.24 ECC 1.2369

INJ LONG INJ RT _ INJ AZMTH IMJ TIN[ PO CST TIM INJ 2 LAT lNJ 2 LONG

11,05 148,3t 117,IHm 7 35 32 1099,6 -,88 4,41

234,79 155,12 79,39 18 58 S 4421,8 24.67 229.55

352.91 147.91 119.40 8 45 42 860.5 -1.71 549.36

213.53 152.87 77.89 18 21 33 4338.5 25.59 205.27

338.91 149.20 123.28 9 35 5 897.2 -3.85 332,64

192,82 152,01 73.18 19 41 55 4072.E 27,99 164.$4

MID-COUIRSI[ (XECUTIOI ACCURACY ORBIT DETEf_¢INATION ACCURACY

S4;T S004.5 _ 493.2 SG3 129.8 ST 1029.8 SR $34.9 SS 365.0

RRT -.4702 RRI r -.440£ RTF .8995 CRT .8800 CRS -.7202 CST °.9954

5115.8 R23 .0553 R13 -.9897 LSA 1128.1 MSA 188.8 $$A 44.3

SG1 5099.2 $92 408.4 THA 177.54 ELI 1070.0 EL2 164.5 ALF 14.00

LAUNCH DATE OCT 15 1970 FLIGHT TIN( 170,00 ARRIVAL DATE APR 3 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -,DO

RP 108.83 LAP -1,29

RC 179.021 GL 8.94

PLAN(TOCENTRIC CONIC

CS 1§.011 VHL S.874

LNCH AZMTH LNCH TIME

90.00 7 8 23

00.00 15 58 47

100.00 8 23 $2

100.00 17 28 20

110,00 9 17 47

110.00 18 49 34

D1FF(flENTIAL CORflECTION$

TO( .7990 TRA .9870 TCS-9.2242 BAU 1.2506

RDE .2215 RRA -,15.JL4 RCS .3042 FAU .02197

FDE ,3259 FRA .8529 FC3-1.2872 BSP 16452

BID( .7999 BRA .8999 BC3 8,2317 FSP -420

DISTANCE 507,261

LOt. 21,22 VL 2S,061 GAL -,36 AZL 68,68 HCA 257,56 SNA 120,63 ECC ,25671 INC 1,3239 Vl 29,871

LOP 278.76 VP 36,590 GAP 12,51 AZP 90,29 TAL 181,16 TAP 78,72 RCA 92,07 APO 149,18 V2 54.822

GP 12.77 ZAL 85.14 ZAP 165.80 ETS $0.59 ZAE 129.33 ETE 199.67 ZAC 115.30 ETC 270.15 CLP-179.74

DLA -12.13 RAL 298,44 RAD 9597,6 VEL 11,879 PTH 2,05 VHP 8,044 DPA -11.48 RAP 285,72 ECC 1,2470

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1781.97 -9.95 14.55 152,41 117.59 7 57 45 1181.7 -2.88 7.08

5178.46 25,83 231,74 156.85 77,97 17 25 6 4578,5 23,91 223,60

1519.23 -7.93 359.19 151.87 118.99 8 48 51 919.2 -S.70 349.60

4699,13 26,93 210,70 156,57 76,51 18 47 56 4298,1 24,81 202,54

1549.35 -10.22 $41,72 150.30 122.80 9 40 1S 749.S -5.83 335.39

4638.80 29.85 190.24 155.95 72.51 20 5 53 4038.8 27.17 182.06

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5133.5 SGR 464.0 SG3 127.5 ST 1213.7 SIR 394.9 99 393.5

RRT -.4501 RRF -.4385 RTF .8738 CRT .8451 CRS -.7258 C$T -.9757

SGO 5154.4 R23 .0479 R13 -,8737 LSA 1904.2 M$A 193.9 SSA 37.5

SG1 5157.7 $G2 414.0 THA 177.66 EL1 1246.9 EL2 174.2 ALF 13.39

LAUI4CH DATE OCT 15 1970 FLIGHT T[MI[ 172,00 ARRIVAL DATE APR 5 1971

14[LIOCENTRIC CONIC

RL 149.17 LAL -.00

R@ 108.95 LAP -1.48

RC 11)0,980 G.L 9,75

PLANETO((NTR|C CON|C

CS 15.795 VI4L 3.974

LNCH AZMTH LNCH TIN(

90,00 7 10 2

90.OO 19 25 Z'J

100,00 9 28 4

100,00 17 52 1

110.00 9 22 17

110.00 19 12 18

D|STANCE 512.767

LOL 21,22 VL 26.003 GAL .22 AZL 89.52 HCA 260.72 SIdA

LOP 281.04 VP 38.542 GAP 12.79 AZP 90.24 TAL 179.32 TAP

GP 12,38 ZAL 81,46 ZAP 189,48 ETS 62.55 ZAE 129,45 ETE

lZ0,30 [CC ,24003 IN(: 1,4836 Vl 29.871

80.04 RCA 91,42 AFO 149,17 V2 34,815

199.97 ZAC 114.74 ETC 270.81 CLP-174.49

DLA -10,93 RAL 299.98 RAD 8987,6 Vl[L 11,712 PTH 2,09 VI4P 8,201 OPA -11,71 RAP 288,21 ECC 1,2599

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM ZNJ TIME PO C$T TIM INJ Z LAT INJ 2 LONG

19£3,29 -8.59 18.09 159.59 117,10 7 40 25 1223.5 -4.85 11,33

5139.79 23.25 229.06 1Q0.97 79.74 17 51 3 4539.8 23.17 221.00

1577,64 -9,55 559,49 158,05 118,48 8 52 22 977,9 -5,67 352,64

4880,35 26,34 208,21 180.37 75.3E 19 13 2 4E90,3 24,06 200,15

1401,89 -1£,15 344,59 154,50 122,20 9 45 59 801,9 -7,81 338,17

4609,19 29.£2 188,19 159,59 71,42 20 29 7 4009,2 28,41 180,11

C_BIT DETERMINATION ACC_ACY

ST 1401,2 SIR 333.4 SS 424.6

CRT .8325 CR$ -.7290 CST -.9891

L$A 1488.3 MSA 196.9 $SA $2.7

EL1 1428.8 EL2 181.1 ALF 11.39

DIFFI[RENTIAL ¢.._tl_CTl(_48

TO( ._4Jl 11A 1.1OS9 TC3-5.9553 BALI 1.2590

• 2267 llA -.1&43 RC3 .2824 FAil .02057

FDE .3579 FRA .9910 FC3-1.127§ BSP 19502

BI_ .9338 MA 1,1180 BC3 5,_19 FSP -407

NIO-COURS[ EXECUTION ACCURACY

SGT 5171.5 _ 443.0 963 125.1

IMT -.4295 RRF -.4141RTF .9761

SGB 5192.2 R23 ,0391 R13 -.8792

SG1 5175.4 8G2 417.8 THA 177.78

2198



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 5 1970,

LAUm(_ DATE O(T IS ltYQ FLIGMT Title 174.DO ARRIVAL DATE APm 7 I971

14_LIO(ENT||( (ON|C

ItlL 149.17 LAL -.OO LOt. Zl.ZZ VL

MP |Ol.i7 LAP -1.D3 LOP |85.10 VP

lC Ill.DIS GL lO.4S GP 11.99 ZAL

PLAN[TO(EMTRIC CONIC

(! 19.791 vtq. 4.0t)4

LI_H AZNTH LNCH TIN[

gO.O0 • I! $

IO.00 II SO _10

IO0,00 I 11 14

I00.OO ll ll $4)

lID.IX) I li 55

110.1)(3 19 15 7

DIFF[III[MTIAL r.._lmtCTl011

71_ !.0451) T1)A 1.1544 TCFS.e434 IAU I.L_HI

.t$19 IliA -.1770 IC$ .2515 FAU .Oll_J

FDE .$8St FRA .7E7i FC$ -.IH)4i B3P 11171)

DOE I.OetO MA 1.5411 1)C3 5.9493 FJP -404

DISTAN(E 518.|43

|5.1M7 ;AL .81 AZL •i.31 I_A ZI$.18 SNA 119.98 ECC .24349

39.491 lAP 13.09 AZP 90.11 TAL 177.47 TAP 11.$4 RCA K.74

77.9l ZAP ID7.07 ITS 1.4.75 ZAE 1Z9.57 [TE 170.Z5 ZAC 114.Z0

IN( 1.|404 Vl 21.87!

AP_ 149.ZZ VZ 34.809

ETC 271.44 CLP-175.11

DLA -9.18 RAL SO3.49 tAD SSl?.? V_L 11.755 PTH Z.O? VHP 8.370 DPA -11.88 NAP Z90.71 ECC 1.Z758

L-I Tlt_ INJ LAT INJ LONG |NJ RT AIUC INJ AZMTH INJ Till[ PO CST TIM lMJ Z LAT IMJ Z LOnG

I114.$4 -10.43 11.51 1110.85 111.48 7 43 Z7 1244.3 -I.79 14.77

5105.79 24.70 22t.7Z 114.57 75.91 18 15 55 4505.8 ZZ.49 Zle.75

1930.40 -11.49 2.91 110.35 117.81 8 5l 11 1036.4 -?.il $5i.09

4_I.N 25.79 _06.04 llA.t_ 74.32 19 57 8 4299.D Z3.38 199.07

1454.71 -14.05 347.41 1N._ 121.49 9 51 10 854.7 -9.70 $41.00

4585.42 28.i5 lJHI.37 133._ 70.51 ZO 51 31 3983.4 Z5.73 178.42

NID-COUNI_EvfCUTION ACCUNACY CMIIT DETERMINATION ACCURACY

8iT 3L_Oe.38_R 4GZ.O 803 lZZ.6 ST 1573.0 M $$$.Z S• 448.1

-._mmF -._32 ITF .8800 CRT .9211CN• -.7994 CST -.9872

WAS 3_.7R£3 .0340 NI3 -.8901 L•A 1651.• NSA Z00.4 SEA 28.9

5&l 5tlDS.7 _ 491.3 THA 177.91 ELI 1599.9 ELE 187.3 ALF 10.01

LAUNCH DATE OCT 15 11)'/0 FLIGHT TIN[ 179.00 ARRIVAL DATE APW 9 1971

HEL IOCENTII IC CONIC

RL 149.17 LAL -.00

lip loe.89 LAP -1.71)

IIC 114.034 GL 11.04

PL_ TOCEJIdTN I C COMIC

C$ 17.m K 4._34

LNCH AZMTH L.MCH TIlE

DO.O0 ? 14 t_

JO.OO 17 15 •

100.OO I 31 37

100.00 18 40 11

110.00 I 31

! |O.00 10 37 0

DIlTkNCI[ 5tS.W

21.1rl VL 23.1)t| GAL 1.44 AZL M.20 HCA 297.0dl S44A 119.97 ECC

LOP IIm.27 _P 30.4Sl GAP 13.40 AZP J0.01) TAL 175.13 TAP 82.97 tCA

11.1al ZN. 74.37 ZAP 117.t3 [TI i7.91 ZAI[ lZl.II ETE 1/'0.30 ZAC

.24773 1NC 1.7953 Vl 29.971

g0.02 APO 149.31 VZ 34.904

113.GG ETC Z?Z.IO CLP-175.DG

ECC 1.2951

INJ Z L_;

18.Z1

214.82

339.39

lid. 30

343 .DI

177.00

01RiXT DI[TERIdINATiON ACCURACY

ST 1723.5 SO 333.3 •S 414.•

CAT .8191 ORS -.7101CST -._01

L•A 180t.7 NSA 203.0 SEA 23.9

EL1 1749.8 EL2 192.1ALF 9.03

DLA -7.71 NAL 301.75 RAO 1517.7 V[L 11._03 PTH 2.01) VHP 8.552 DPA -11.97 RAP 295.22

L-I TIN[ INJ LAT INJ LONG INJ RT AOC INJ AZMTH INJ TIME PO C•T TIN |NJ 2 LAT

1144.85 -12.t_1 2S.M ii_J.IO 115.73 7 49 4l 1344.8 -O.S8

9071,41 IA.II J_.4.71 111,33 74.81 ll 31) 42 4471.3 21.97

1094.53 -$3.25 I.|l 114.19 117.04 9 0 12 1094.5 -9.32

480_.01 t3.17 Z04. _n 114.19 73.47 ZO 0 15 4ZOZ.D Z_.71

ISO7.11) -13,11 350.47 113.11 IZO._J 9 51 41 IO7.7 -II.?Z

4311.95 21).15 !1)4.99 |97,1l Ir4).75 21 13 1 3tNI1.1 93.13

O z IrFUItlIT 1 _t. (4:lllE T IONl

1.171)7 1111A S.ltMll TC3-5.3131 ILIU 1.2774

.till Ilia -.11111 KI .Ir374 F_IJ .01111

KD[ .4055 FIIA .Te_J FC3 0.01_4 lip 17093

lm_ 1.EDSD M4 1.5753 BC3 5.3111 FSP -408

NID-4_U_J[ Ir_rcuTIoN ACCURACY

8iT S£11.i I011 440.4 _3 lZO.Z

liT -.3007 NI r -.374£ IITF .8857

161 $£_J.3 1_3 .0L_O R13 -.8858

I_1 §941.2 _G_ 4_.7 THA 179.03

LAUNCH DATE OCT 13 1970 FLIGHT TIN[ 178.00 ARRIVAL DATE APR 11 1971

HELIOCENTRIC CONIC

RL 141.17 LAL -.GO

RP 109.90 LAP -1.95

RC 186.768 GL 11,5_

PLANIETOCENTRIC CONIC

C5 19.585 VHL 4.31111

LNCH AZMTH LN_H TINE

!10.O0 7 19 $4

• O.00 17 •l I1

100.00 • 55 10

100.00 11) E 311

110.00 • 3• 93

11D.00 EO 17 53

DIFFERENTIAL CORRECTION1)

1.540E 11_A 1.8247 TC3-4.9388 BAU 1.2770

RO_ .9473 RRA -._013 RC3 .tlEO FAU .01671)

FOE .4531 F_A .8010 FC3 -.7525 ELSP 10900

DOE 1.Site iRA 1.9351) Be3 4._434 FSP -3_4

DISTANC( 523.019

LOL EI.22 VL 25.437 GAL 2.01 AZL 89.05 HCA 270.20 SNA 119.39 ECC .23219

LOP E91.43 VP _HI.40l GAP 15.73 AZp 89.99 TAL 173.79 TAP •3.99 RCA 89.26

GP 11.35 ZAL TO.DO ZAP 168.14 ET/ 13.92 ZAE 129.79 ETE 170.73 ZAC 113.13

IN(: 1.9459 Vl 29.971

APO Ii9.4l VE 34.799

[TC 972.74 CLP-171.4I

DLA -6.46 RAL 309.37 tAD t547.9 V_L 11.892 PTH Z.10 VHP 8.749 DPA -11.99 SAP 295.73 [CC 1.5180

L-I TIME INJ LAT INJ LONG INJ 2T ASC INJ AZNTH lNJ TIME PO CST TIN INJ E LAT |NJ _ LONG

t004.75 -13.99 98.91 IS9.43 114.87 7 50 19 1404.8 -10.5_ 91.95

1051.71 95.74 E93.05 172.54 74.09 19 2 25 4451.7 21.53 213.91

175£.E3 -15.D1 3,54 113.19 111.19 9 4 22 1159.5 -11.37 E.6d

4771).43 _4.82 _t.9T 172.19 72.79 20 _2 16 4179.4 EZ.Z3 194.85

1510.10 -17.72 553.S0 137.92 119.79 10 2 Z4 NO.• -15.95 54_.78

4545,_ 27.7E 193.17 171.07 19.15 21 53 57 3945.9 24.64 175.86

MID-COURSE E)_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 5t$1.T_ 4_.3 _$ 117.9 ST 1895.1 SR 551.9 55 490.7

RRT -._1 B_F -.34_ RTF .8888 CRT .6042 CR$ -.7519 C•T -.9924

SCAB 5979.| _ .0_40 R13 -.8889 LEA 1975.0 MSA E04.4 SEA 23.5

$01 3931.4 80_ 4£4.5 THA 179.17 EL1 lilt.1 EL2 195.3 ALF 8.11

LAUNCH DATE OCT 13 1970 FLIGHT TIME IlM).O0 ARRIVAL DATE APR 13 1971

HELIOCENTRIC CONIC

RL 1411.17 LAL -.00 L(_. El.El VL

RP 1011.91 LAP -E.IO LOP 2_4.53 VP

RC 188.e07 GL 11.1)1 G.P 11.05 ZAL

PLAM[TOC[NTIt I C CONIC

C5 20.1)70 VHL 4.5711

LNCH AZNTH LNCH TIME

• O.00 7 19

JO.O0 18 O 5

100.00 9 38 SO

100.00 11) 25 53

110.00 • 41 8

11D.00 _0 37 44

DIFFERENTIAL CGNR_CTICeel

TOE 1.4_tJ1 TRA 8.0_07 TC3-4.$570 lAD 1.2799

liD[ .t!1)7 NNA -.2119 RC3 .1979 FAD .01559

F_[ .4915 IrRA .8_7 Irc5 -.•422 B3P t;['012

BDE 1.5£15 liRA 2.1015 BC5 4.5t08 FSP -SiS

DI$TAN(E 3_.430

25.783 GAL |.7i AZL 87._0 HCA 273.$G SNA 119.07 ECC .25709 INC Z.1032 Vl Z9.871

30,_ GAP 14.0_ AZP 19.18 TAL 171.95 TAP 15.32 RCA 88.45 APO 149.68 VZ 34.793

97.73 ZAP 111.51) LrT9 72._0 ZA_ 129.8i [TE 170.94 ZAC 112.61 [TC 273.37 CLP-177.1•

DLA -5.20 RAL 313.05 tAD 15417.1) Vl[L 11.931PTH 2.12 Vt,Ip 3.9i_ DPA -11.94 RAP riB.Z5 ECC 1.5431

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

L_3.95 -15._5 39.19 174.10 113._0 7 54 D 149319 -IZ.E9 25.10

S031.30 L_.33 L_l.ee 17t.59 73.59 19 23 54 4431.5 Z0.87 215.90

1109.43 -11._9 19.95 173.11 115.16 9 I 39 1_09.5 -15.19 5.94

4711.L_ 24.45 _01.45 17_.tt 72.95 EO 45 14 4161.2 21.75 193.66

1113.51 -19.47 336.39 17t.12 118.87 10 • 1 1013.4 -15.$0 349.73

43_0.0_ 27.39 192.74 171.0_ 18.70 21 53 14 5930.1 94.24 174.08

NID-CC_ItI_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3971.2 _ 459.0 84;3 115.7 3T L_038.8 SR 531.1 SS 510.0

RRT -._4_0 _r .._70 RTF .8952 CRT .7981CRS -.7555 CST -.t_40

SCA_ SL_JS.S RL_ .01_tJ R13 --_932 LEA 2117.5 NSA 205.5 SEA 21.6

SG1 3_73.5 SG2 4_4.4 THA 178.31 ELI 2056.0 EL2 157.8 ALF 7.45

Z199



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAONCM DATE OCT 15 1970

H[LIOCENTRXC CONZC

RL 149.17 LAL -.00
RIP 108.92 LAP -Z.24

RC 190.549 GL 12.21

PLANE TOCENTRXC CONIC

C3 22.903 VHL 4.786

L_J'0 AZMTM LNCH TIME

90.00 7 22 27

90.00 IS 20 46

100.00 8 41 54

100.00 19 43 59

110.00 9 45 50

_I0.00 20 56 33

FLIGHT TIME 182.00

01STANCE 539.759

LQ- 21.22 VL 25.730 GAL 3.47 AZL 87.74 HCA 276.52 SNA

LOP 297.75 VP 36.326 GAP 14.47 AZP 89.74 TAL 170.13 TAP

GP 10.79 ZAL 64.62 ZAP 169.O0 ET$ 76.15 ZAK 129.98 ETE

ARRIVAL DATE APR 15 1971

118,78 ECC .26250 INC 2.2581 Vl 29.971

86.65 RCk 87.60 APO J49.96 V2 34.791

171.14 ZAC 112.09 ETC 273.98 CLP-177.85

DLA -4.01RAL 316.00 RAO 6567.9 VlEL 12.012 PTH 2.14 VHP
L-J TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2122.35 -17.23 35.73 178.62 112.63 7 57 49

5015.73 23.05 220.64 18(3.65 73.07 19 44 22

1866.02 -18.30 16.39 178.13 114.06 9 13 0

4747.29 24.16 L_0.52 IJ_.27 71.84 21 3 7

1665.87 -21.16 359.73 176.67 117.50 10 13 36

4620.20 27.14 182.08 179.07 68.37 22 11 53
DIFFERENTIAL CORRECTIONS MIO-COUR,_[ EXECUTIC]N ACCURACY

TOE 1.6495 TRA 2.39A8 TC3-4.1982 BAU 1.2865 .%T 5294.7 _ 447.1 .%3 113.1

ROE .2683 RRA -.L_'_ZgRC3 .16§8 FAU .01462 RRT -.3E09RRF -.3062 RTF ,8990
F0£ .4821FRA .8737 FC3 -.5528 BSP 17437 SG6 5313.5 R23 .0167 R13 -.899J

BOE 1.6.711 8RA 2.3653 BC3 4.8015 FSP -390 .%1 5296.7 .%2 423.3 THA 178.44

LAUNCH DAT[ OCT 15 1970 FLIGHT TIME 184o00

HELIOCENTRIC CCNIC DISTANCE 545_0|4

RL 149.17 LAL -.00 LOL 21.L_Z VL 25.678 GAL 4.22 AZL 87.58 HC.A 279.68 SMA 118.49 ECC .26846
RP 108.93 laP -2.38 LOP _}00:91 VP 58,286 GAP 14.88 AZP 89.59 TAL 168,31 TAP 87.99 RCA 86.68

RC 19E.414 GL 12.42 GP 10.56 ZN. 61.65 ZAP 169.34 ETS 79.67 ZAE 130,06 ETE 171.33 ZAC 111.57
PLAMETOCENTRIC _NIC

C3 25.162 VHt. 5.016 Ola -2.91RAL 318.81RAO 6568.0 VEL 12,103 PTH 2.J7 VHP 9.442 DPA -11.63
LNOq AEtATH _ TIME k-I TIME INJ laT ZNJ LOqG INJ RT A_ INJ AZt4TH INJ TIME PO CST TIN

90.00 7 25 23 2179.9"4 -18.71 39.30 J83.17 111.65 8 1 43 1579.9
90.00 18 40 16 5004.24 22.82 219.88 184.73 72.76 20 3 41 4404.2

100.00 • 45 12 1921.90 "19.aJ 19.85 182.69 112.85 9 17 24 1321.9

100.00 20 E 58 4737449 23.95 199.86 184.34 71.56 21 21 56 4J37.5

110.00 9 50 30 1718.00 -ZE.76 2.93 181,25 116.22 I0 19 8 1118'0

110.00 El 14 20 4514.16 26.99 181.67 183.10 68.16 22 29 34 3914.2

DIFFERI[NTIAL _CTIONS MID-OOURSE EXECUTION ACCURAC_

TO( 1.8328 TRA 2.6_O7 TC3-3.7943 0AU 1.2773 SGT 5304.0 .%R 440.3 ,%3 111.2
R_. .2799 RRA -.2334 RC3 .1425 FAU .01323 I_T -.2940 RRF -.2798 RTF .g028

FOE .3121 FRA .9190 FC5 -.4552 BSP 17180 _ 5312.3 _3 .0133 R13 -.2029

1,8540 BRA 2.6709 BC3 3.7970 FSP -373 .%1 5305.6 .%2 420.7 THA J78.59

9,192 DPA -11.82 RAP 300,73 ECC 1.3769

PO CST TIM INJ 2 LAT INJ 2 LONG

1522.3 -13.99 28.55

4415,7 20.51 2J2.89

1266.0 -14.90 9.25

4147,3 21.45 t92.77

1065,9 -17.31 352,72

39_.2 23.96 174.36

CR81T DETERgJNATION ACCURACY

ST 2152,5 SR 331.1SS 522,2

CRT ,7937 CRS -,7352 CST -.9951

LSA E229,9 NSA 206,5 SSA 19.9

ELl 2168.6 EL?. 199.9 ALF 7.02

ARRIVAL DATE APR 17 1971

IN(: 2.4150 Vl 29.871

APO 160.30 v2 34.789

ETC 274 • 59,,, CLP-178.53

RAP 303.22 ECC 1,41A1
INJ 2 LAT INJ 2 LONG

-15,61 32.00

20,24 212.15

-16.55 12.58

21.21 192.14

-19.05 355.76

23.78 173.98

ORBIT DETERMINATION ACCURACY

ST 2286,7 Sit 329.6 SS 542,7

(.RT .7903 CRS -.7384 CST -.9962

LSA 2364.Z MSA 206.2 SSA IB.6

ELI 2301,6 EL2 200,6 ALF 6,55

LAUNCH DATE OCT 15 1970

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 108.94 LAP -2.51

RC.194,261GL 12.57
PLAN[TOCENTRIC CONIC

C3 27.792 VHL 5.272

LNCq AZMTM LNCH TIME

90.DO 7 28 23

90.00 18 58 36

100.00 8 48 51
100.00 20 20 49

110,00 9 55 6

110.00 21 31 4

FLIGHT TIME 186.00 ARRIVAL DATE APR 19 1971

OISTANCE 550,202

LOL 21,22 VL 25,628 GAL 5,01 AZL 87,43 MCA 282,84 SMA 118,22 ECC ,_7502 INC 2,5748 VJ 29.871
LOP 304,06 VP 36,249 GAP 15,33 AZP 89,43 TAL 166,51 TAP 89,35 RCA 85,71APO 150,7_ v2 34,787

GP 10.34 ZAL 58.85 ZAP 169.63 ET5 83.44 ZAE 130.13 ETE 171.50 ZAC 111.05 ETC 275.18 CLP-179.23

0Ld -1.88 RAL 321.49 RAD 6568.1 VEL 12.213 PTH 2.19 VMP 9.713 DPA -11.39 RAP 305.69 ECC 1.4574

L-I TIME INJ I.AT INJ LONG |NJ RT AS(: INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2256,56 -20,10 42,88 187,74 110,36 8 5 40 1636,6 -17.14 35,45

4996.89 22.67 219.39 188.81 72.56 20 21 53 4396.9 20.07 211.68
1976,98 -21,23 23,32 167.27 111,55 9 21 46 1577,0 -18,12 15,91

4731,70 23.82 199,40 188,40 71,39 21 39 al 4131,Z 21,06 191,77

1769.62 -24.27 6.17 185.86 114.84 10,24 35 1169.6 -20.72 358.83

45JI.82 26.93 181.52 187.13 68.10 22 46 16 3911.8 23.72 173.83
DIFFERENTIAL COR_CTIONS

TOE 2.0081 TRA 2.967B TC3-3.4251BAU 1.2734

ROE .2936 RRA -.2419 RC3 .1214 FAU .01212

FOE ,5384 FRA ,9205 FC3 -,3775 BSP 17250

80E 2.0295 BRA 2.9777 BC5 3.4272 FSP -367

MID-COURSE EXECUTION ACCURACY

.%T 5312.2 .%R 432.9 .%3 109.0
RRT -.2674 RRF -,2545 RTF .9080

.%6 5329.8 R23 .0107 R13 -.2080

.%1 5313.5 .%2 417.1 THA 178.74

ORBIT OETERNINATIOI ACCURAC_

ST 2390.1 SR 3E6.7 SS 557.1

CRT .7886 CRS -.7420 CST -.9969
LSA_2467,5 MSA 205,7 SSA 17.4

ELl 2404.2 EL2 201.0 ALF 6.23

LAUNCH DATE OCT |5 1970 FLICelT TIME 188.00 ARRIVAL DATE APR 21 1971

HELIOCENTRIC CONIC
RL 149,17 LAL -,00

RP 108,9A laP -2,63

RC 196,090 GL 12,64

PLAN[ TOCENTRZ C C_NIC
C3 30.851 VHL 5,554

LNCH AZMTH LNCH TIME
9O.OO 7 31 26

90.00 19 15 47

100.00 8 52 21

100.00 20 37 33

110.00 9 59 36

110.00 21 46 47

OISTANCE 555,314

L0L 21.22 VL 25,578 GAL 5,64 AZL 87,26 PICA 266,00 SMA

LOP _07,24 VP _6,212 GAP 15,81 AZP 89,_4 TAL 164,72 TAP
GP 10,14 Z_L 56,16 ZAP 169,86 ET$ 87,47 ZAE 130,19 ETE

117,95 ECC ,28225

90.72 RCA 84,66

171,67 ZAC 110.53

OLA -,92 RAL 324,02 RAO 6568,_ VIEL J2,3_8 PTH 2,22 VHP 10,009 OPA -11,09

L-I TIME _J t.AT INJ I.CNG |NJ RT AE_ INJ AZNTH INJ TIME PO CST TIM
2292.21 -21.37 46.46 192.32 109.03 6 9 58 1692.2

4993,49 _Z,60 219,16 192.88 72,47 20 39 0 4393,5

2031.21 -22.35 26.62 191.87 110.16 9 26 12 1431.2

4729.73 E3.78 199.35 192.46 7J.33 21 56 23 4129.7

1820,67 -25,69 9,46 _90,49 113.36 10 29 57 1220.7

4513.03 L_;.96 181._0 191.16 68.14 23 2 0 3913.0
DIFFERENTIAL _CT|ONS

TOE 2.19(30 TRA 3.2920 TC3-3.0699 BAU 1.2669
ROE ._088 RRA -.2490-RC3 .1022 FAU .01106

FOE ,5642 FRA 1,0035 FC3 -,3105 BSP 17340
BOE 2,2117 _RA 3._014 BC3 3,0716 FSP -361

ZNC 2.7387 Vl _9.871

APO 151,24 V2 3A.786
ETC 275,75 CLP-179,93

M|D-C(X)RSE EXECUTION ACCURACY

.%T 5316.8 SGR 424,7 .%3 106.9

RRT -,2391RRF -.2279 RTF ,9135

SC_ 5333.8 R_3 .0084 R13 -.9135

.%1 53J7.8 .%2 412.3 TMA 178.90

RAP 308.14 ECC 1.5077

INJ 2 LAT INJ 2 LONG
-18.58 38.90

19.99 211.46

"19.60 19.Z6
21.01 191.65

-22.31 1.94

23.75 173.90

ORgIT DETERNINATION ACCURACY

ST 2480,4 5R 327.8 SS 570,5

CRT ,7882 CRS -,7465 CST -.9975

LSA 2557,9 MSA 204,7 5SA 16.4

ELI _A93,9 EL2 200,6 ALF 5,99

22OO



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 15 J970 FLIGHT TIME 190.00 ARRIVAL DATE APR 23 1971

H£LIOCENTRIC CONIC DISTANCE 560.336

RL 149.17 LAL -.IX) LOL 21.22 VL 25.529 GAL 6,71 AZL 67.09 H(A 289.J§ SMA I17.69 ECC .29024 Vl 29.871

RP IO8.94 LAP -Z.75 LOP 310.40 VP 36.177 GAP 16.34 AZP 69.05 TAL 162.96 TAP 92.1| RCA 83.53 v2 34.785

RC 197.900 GL 12.67 GP 9.96 ZAL 53.65 ZAP I7D.02 ET5 91,7! ZAE J'_O.Z4 ETE 171.83 ZAC 110.01 CLP 179.35

PLAME TOCENTRIC CONIC

C3 34.405 VHL 5.866 DLA -.05 RAL 326.42 RA0 6568.4 VEL 12.481 PTH 2.26 VHP 10.332 DPA -10.74 RAP 310.58 ECC 1.5662

LNV.J4 AZNTH LNO4 TIME L-I TIME INJ LAT INJ _ INJ RT ASI_ |NJ AZMTH INJ T_ME PO C$T TIM INJ 2 LAT INJ Z LONG

90.fX3 7 34 31 2346.81 -22.54 5D.04 196.89 107.61 8 13 37 1746.8 -19.92 42.34
90.00 19 31 50 4993.82 22.60 219.J9 196.9"Z 72.48 20 55 4 4393.8 J9.99 211.49

100.0(3 B 55 50 2084.50 -23.75 30.31 196.46 IOB.70 9 30 34 1484.5 -20.96 22.62

100.00 20 53 12 4731.37 23.82 199.46 196.49 71.38 22 12 3 4131.4 21.05 191.75
110.00 10 4 1 1871.O4 -27.01 J2.78 195.13 111.79 J0 35 12 1271.0 -23.81 5.08

110.00 22 I 29 4517.59 27.08 181.90 195.17 68.29 23 16 47 3917.6 23.88 174.19

INC 2._79

APO 151.85

ETC 276.31

DIFFERENTIAL _CTIONS NID-CCXJRSE EXECUTION ACCURACV ORBIT OgTERMINATION ACCURACY

TDE 2.3783 TRA 3.r_91 TC3-2.7328 _ 1.2576 S_T 5314.3 SGR 415.7 SG3 104.7 ST 2556.8 SR 326.7 SS 583,1

ROE .3256 RRA -.2645 RE3 .0_47 FAU .0|004 RRT -._5 RRF -.1996 RTF .919| CRT .7893 CI_S -.75JT CST -.9979

FOE .5901 FRA J.0482 FC3 -.2526 6SP 17438 _ 5330.5 _ .0DT0 R13 -.9191 LSk 2634.9 MSA 2133.2 $SA 15.5

E_E 2.4005 8RA 3.6380 6C3 2.7_,1 FSP -356 SGI 5315.0 E_2 406.5 THA 179.06 ELI 2569.9 EL2 199.6 ALF 5.79

LAtJAO4 DATE OCT 15 1970 FLIGHT TIME 192.(]0 ARRIVAL DATE APR 25 I971

HEL IOCENTRIC CON][(:

RL 149.17 LAL -.OD

RP 108.94 LAP -2.85

RC 199.690 GL. 12.64

I;_.ANE TOCENTRI C CONIC

C3 _.538 VHL 6.Z[_
LNOJ AZNTH L NCH TZME

90.00 7 37 36

90.00 19 46 47

lO0.O0 8 59 18

I00.00 21 7 47

110.00 10 8 21

110.00 22 15 13

Ol FFEA_NTZAL CORRECTION_

TCq[ 2.5730 TRA 3.9675 TC3-2.4159 l_U 1.2450

RD£ .3440 RRA -.2579 RE3 .0690 FAU .00906

FI_ ,6168 FRA 1._2 IrE3 -,2033 BSP |?S_

BO£ 2.5999 BRA 3.99_ 6C3 2.4165 IrSP -352

DISTANCE 565.232

LOL 21.22 VL 25.A81 GAL T.65 AZL 86.9_ HC_t 292.31 SMA 117.43 ECC .29907

313.56 VP 36.144 GAP 16.9Z AZP 88.83 TAL 161.23 TAP 93.54 RCA 82.31

GP 9.79 ZAL 51.28 ZAP 170.11 ET$ 96.13 ZAE 130.26 ETE 171.98 ZAC 109.49

IN(: 3.0836 VJ 29.871

APO 152.56 V2 34.785

ETC 276.86 CLP 178.62

0LA .75 RAt. 3_B.68 P-N3 65C_.5 VgL 12.645 PTH 2.30 MAP IO.685 OPA -10.35 RAP 312.99 ECC 1.6342

L-I TIME INJ LAT INJ _ INJ RT AS(: INJ A2NTH |NJ TIME PO (:ST TIM INJ 2 LAT I NJ 2 LONG

2400._ -23.60 53o60 _01.45 106.12 8 17 _6 |800.3 -21.16 45.77

4997.67 22.66 219.44 J_0.94 71.58 21 10 5 d397,7 20,09 211.73

2136.7"/ -24.85 33.81 201.04 107.|7 9 34 54 1536.8 -22.26 25.9?

4736.41 23.93 199.79 _0.51 71.52 _'Z 26 43 4136.4 21.18 19'2.07

1920.69 -_.ZZ 16.13 199.77 110.14 lO 40 21 1320.6 -25.22 8.25
1525.30 27.27 182.42 199.16 68.54 23 30 39 5925.3 24.11 174.66

NID--C(_M_ E_CUTI(]q ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5308.5 SGR d06.O SG3 102.6 ST L=_;_._._._._._._._0.5SR 325.4 SS 595,5

-.|7_9 ff -.I692 RTF .9_._3 CRT .7914 CRS -.7577 CST -.9983

S_B _4.0 1_3 .0D_ RI3 -.9_D LS& 2699.4 MSA 201.| SSA 14,7

SGI 5_.0 S_. _W_9.6 THA 179.Z2 EL! 2633.2 FL_ 198.0 ALF 5.64

LAUNCH DATE OCT 15 1970

HELIOCENTRIC CONIC

RL 149.17 LAL -._O

RP 108.94 LAP -2.95

RC L_1.461 GL 12.57

PLAN_ TOCENTRIC CONIC

C3 45.351 VHL 6.584

LNCH AZNTH LNCH TIME
90.00 7 40 42

90.00 2U O 41

100.00 9 2 44

100.00 21 21 20

llO.O0 I0 12 35

110,00 L_ _ 0

FLIGHT TIME 194.00 ARRIVAL DATE APR _7 1971

OlSTMACE 570.044

LOL 21.22 VL 25.434 GAL 8.64 AZL 86.73 HCA 295.47 SNA 117.19 ECC ._OBB5 INC 3.2676 Vl 29.87|

LOP 316.75 VP 36.111 GAP 17.55 AZP 88.59 TAL 159.53 TAP 94.99 RCA 80.99 APO 153.58 V2 34.786

6P 9.64 ZAL 49.06 ZAP 170.13 ETS 100.69 ZAE 130.27 ETE 172.13 2AC 108.96 ETC 277.38 CLP 177.87

DLA 1.48 RAL 330.81RAO 6568.6 VEL 12.834 PTH 2.34 VHP 11.074 OPA -9.90 RAP 315.37 ECC 1.7154

L-I TIME INJ LAT |NJ _ INJ RT AS(: |NJ AZNTH INJ T|ME PO CST TIN INJ 2 LAT INJ 2 LONG

2452.55 -24.54 57.14 Z_5.99 104.59 8 21 34 1852.5 -22.30 49.19

5004.80 22.85 219.91 204.93 72.77 21 24 5 4404.8 20.25 212.19

2187.9_ -25.83 37.30 _05.60 105.39 9 39 12 1587.9 -25.44 29.3I

4744.63 24.10 L;_]_._4 _4.48 71.76 22 40 24 4144.6 21 .58 192.60

1969.40 -29,32 19.50 Z04.40 108.42 |0 45 23 1369.4 -26.52 11.45

4535,95 27.53 185.14 _03.12 68.89 23 43 36 _936.0 24.41 175.36

DIFFERENTIAL CORII_CTICNS MID-COURSE E_CUTIO,I ACCURACY

TOE 2.7799 TRA 4;.3658 TC3-2.119J BAU 1.2286 SGT 3297.7 SGR :_FJS.3 SG3 1130.5

RC( .36_O RRA -.2590 RE3 .0551FAU .00810 RRT -.1d06 RRF -.1361R1T .9309
FOE .6442 FRA 1.1448 FC3 -.1618 BSP 17695 S_B 5312.5 1_3 .0046-R13 -.9309

BO_ 2.7997 BRA 4.3735 BC3 2.1196 FSP -348 $61 5_98.0 _ 391.6 THA 179.AO

LAUNO'I DATE OCT 15 1970 FLIGHT TIME 196,O0

HELICX:ENTRIC CCNIC DISTANCE. 574._

RL 149.17 LAL -.00 _0L 21.L_ VL 25._ GAL 9.71 AZL 86.34 HCA 298.62 _qA 116.95 ECC .3197D

RP 108.93 LAP -3.04 LOP 319.89 VP 36.081 GAP IB.24 AZP 88._bl TAL 157.87 TAP 96.49 RCA 79.56

RC 203.212 GL 12.47 GP 9.50 ZAL 46.c_ ZAP 170.07 ETS 105.35 Z_M[ 110.26 ETE 17_.27 ZAC 108.44

PLAN[TOCENTRIC C(_IIC

C3 48._67 VHL 6.996 OLA 2.14 R_L 332.81RA0656_.8 VEL 13.051PTH 2.38 _AP 11.502 DPA -9.42

LNO'I A2'NTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN
9(3.(_3 7 43 47 2_03.50 -25.37 60.64 210.48 103.02 8 25 31 1903.5

90.O0 20 13 31 5014._ 23.03 L=_0.59 Z_.87 73.05 21 37 6 4415.0

IOO.O0 9 6 8 2237.9_ -_6.70 40.75 210.12 103.96 9 43 25 1637.9

1OO.00 21 33 52 4755._0 24.34 201.06 Z06.42 72.09 22 53 8 4155.8

110.0(3 10 16 39 _017.16 -30.30 22.88 209,00 106.65 JO 50 16 1417.2

IIO.GO 22 39 50 4549.3_ 27.86 184.O4 Z07.03 69.34 23 55 39 _949.3

DIFFERENTIAL CORRECTIONS MID-COURSE E_ECUTION ACCURACY

TD£ 2.9894 TRA 4.7683 TC3-1.8429 BAU 1.Z068 SGT 3_,82.8 SGR 384.5 SG3 98.5

ROE .36_6 RRA -.2576 RE3 .0450 F_ .00715 _ -.I0_0 RRf" -.0999 RTF .9370

FOE .6753 FRA 1.|9_O FC3 -.1_65 BSP 17812 St_ 5_96,8 R_3 .00_9 RI3 -.9370

BOE 3.O142 BRA 4.7753 I_C3 1.8434 FSP -_1.4 SGI 5283,0 S(,2 _2.5 THA 179.57

ORBIT DETERNINATION ACCURACY

ST 2672.5 SR 323.9 56 607.9

CRT .7946 CR5 -.7645 CST -.9986

LSA 2752.7 MSA 198.4 SSA 13.9
ELI 2684.9 EL_ 195.7 ALF 5.55

ARRIVAL DATE APR 29 1971

IN(: 3.4614 Vl 29.871

APO 154.33 V2 34.788

ETC 277.89 CLP 177.11

RAP 317.72 ECC 1.8059

INJ 2 LAT INJ 2 LONG
-23.33 52.57

20.49 212.84

-24.52 32.64

21.66 193.31

-27.72 14.65

24.79 176.21

ORBIT DETERHINATION ACCURACY

ST 2715.0 SR 522.0 SS 621.1

CRT .7989 CR5 -.772! .CST -.9988

LSA 2796.8 NS_ 195.2 S$A 13.2

ELI 27Z7.2 EL2 192.8 ALF 5.44

2201



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 15 ]970 FLIGHT TIN([ J9B.00 ARR]VAL DATE MAY 1 ]97]

HEJ,,IC(ENTR ] C CONIC
RL 149.17 LAL -.'DO

RP ]08.92 LAP -3.17

RC 204.943 GL |Z.33
PLANE TOCENTRI C CONIC

C_ 55.542 VHL 7.453

LNCH AZMTH LNCH TIME

90.00 7 46 52

90.00 20 25 Z]

100.00 9 9 29

]00.00 21 45 25

] 10.00 10 20

110.00 22 50 45

DISTANCE 579.153

LOL 21.22 VL 25.345 GAL 10.86 AZL 86.33 HCA 301.78 SMA ]16.71 ECC .33176

LOP 3Z3.06 VP 36.052 GAP 19.01 AZP 88.07 TAL 156.26 TAP 98.05 RCA 77.99

GP 9.37 ZAL 45.04 ZAP 169.94 ETS 110.05 ZAE ]}0.2Z ETE 172.41 ZAC ]07.92

OLA 2.73 RAL 334.68 RAO 6569.0 VEL 13.3(30 PTH 2.43 VHP ]].976 OPA -8.9]

L-I T|ME IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] T|H[ PO CST TIN

2553.02 -26.08 64.09 214.91 ]01.43 8 29 25 1953.0

5027.98 25.29 221.46 212.75 73.42 2l 49 9 4428.0

2286.55 -27.45 44.17 214.58 102.32 9 47 35 1686.6

4769.69 24.62 202.02 212.31 72,50 23 4 55 4169.7

2063.83. -31.16 26.24 213.56 104.83 10 55 2 1463.8

4565.18 28.23 185.12 210.93 69.88 24 6 50 3965.2

0IFFERENTIAL CORRECTIONS

TOE 3.2150 TRA 5.1961 TC3-1.5966 BAU 1.1784

ROE .4090 RRA -.2532 RC3 .0327 FAU .00619

FOE .7044 FRA 1.2556 FC3 -.0965 85P 17914

8OE 3.7409 6RA 5.2042 BC3 1.5869 FSP -340

MI0-CC_SE EXECUTION ACCURACY

Sr.,T 5263.9 SGR 373.1 SG3 96.5

RRT -.0599 RRF -.0601 RTF .9430

5GB 5277.1 R23 .0034 R13 -.94_0

_,1 5263.9 _K.2 372.4 THA 179.76

INC 3.6673 VI 29.871

APO ]55.43 V2 34.790

ETC 278_38 CLP 176.3]

RAP 320.03 ECC 1.9141

IN] 2 LAT ]NJ 2 LONG

-24.24 55.9]

20.79 213.67

-25.48 35.93

22.00 194.20

-28.8] ]7.82

25.23 177.23

ORBIT DETERMINATION ACCURACY

ST 2748.6 SR 319.8 SS 635.6

CRT .8042 CRS -.7804 CST -.9990

LSA 2832.7 HSA 191.3 SSA 12.5

ELl 2760.7 EL2 189.3 ALF 5.37

LAUNOH OATE OCT 15 197(] FLIGHT TIME 200.00 ARRIVAL DATE HAY 3 ]97]

HELIC(ENTRIC CONIC
149.17 LAL -.(30

RP 108.91 LAP -3.19

RC 206.655 GL 12.17

PLANETOCENTRIC CONIC

C3 63.270 VHL 7.954
LNCH AZHTH LNCH TIME

90.00 7 49 56

20.00 20 36 10

lOO.OO 9 12 47

I{gO.OO 21 56 O

I]O.OO 10 24 31

110.OO 23 0 46

DIFFERENTIAL CORRECTIONS

TOE 3.4561 TRA 5.6595 TC3-1.3492 8AU 1.1414

ROE .4342 RRA -.2453 RC3 .0239 FAU .00518

FOE .7382 FRA 1.3185 FC3 -.0709 8SP 17960
BOE 3.4833 8RA 5.6649 _C3 1.3494 FSP -335

OISTANCE 583.404

LOL 21.22 VL 25.300 GAL 12.10 AZL 86.11H(A 304.94 ,T_A ]16.49 ECC .3452! INC 3.8878 V] 29.87]

LOP 326.23 VP 36.024 GAP 19.86 AZP 87.77 TAL 154.72 TAP 99.66 RCA 76.28 APO 156.70 V2 34.793

GP 9.25 ZAL 43.25 ZAP 169.71 ETS 114.74 ZAE 130.14 ETE 172.55 ZAC 107.40 ETC 278.84 CLP 175.48

0LA 3.25 RAL 336.41 RAO 6569.2 VEL 13.589 PTH 2.48 VHP 12.502 DPA -8.36 RAP 322.29 ECC ?.O4]3
L-I TIRE IN] LAT |NJ LONG ]NJ RT ASC IN] AZHTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

2600.96 -26.69 67.47 219.26 99.84 8 33 17 2001.0 -25.05 59.]8

5043.58 23.59 222_0 216.58 73.86 22 0 13 4443.6 2].15 714.68

2333.70 -28.09 47.53 218.97 100.66 9 51 41 1733.7 -26.34 39.17
4786.07 24.96 2133.12 216.13 72.99 23 15 46 4186.1 ?2.39 195.76

2109.22 -31.90 29.57 218.05 102.99 IO 59 40 1509.2 -29.79 21.00

4583.32 28.65 186.37 214.76 70.50 24 17 9 3983.3 25.72 178.4]

HI0-_SE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 5241,8 5GR 361,4 SG3 94,7 ST 2775.3 SR 3]7.2 SS 651.8

RRT -.0135 RRF -.0159 RTF .9490 CRT .8104 CRS -.7895 CST -.9992
5254.3 R_3 .0031 R13 -.9490 LSA 2862.3 HSA 186.9 $SA 1).9

SGI 5241.8 _2 361.3 THA 179.95 ELI 2787.2 EL2 ]85.] ALF 5.32

LAUNCH DATE OCT 15 1970 FLIGHT TIME 202.00 ARRIVAL CATE MAY 5 !971

HELIOCENTRIC CONIC

RL 149.]7 LAL -.00

RP 108.90 LAP -3.25

RE 208.346 GL 11.99

PLANETOCENTRIC CONIC

C3 72_395 VHL S .509
LNCH AZMTH LN(H TIME

90.00 7 52 58

20.OO 20 A5 58

]OO.O0 9 ]6 3

IOO.OO 2Z 5 35
110.00 ]0 _ 15

llO.O0 23 9 52

DISTANCE 587.392

LOt. 21.22 VL 25.258 GAL ]3.44 AZL 85.87 HCA 308.10 SHA ]16.27 ECC .36024

LOP 329.39 VP 35.998 GAP 20.81 AZP 87.45 TAL ]53.25 TAP 101.35 RCA 74.39

GP 9._4 ZAL 4].59 ZAP 169.40 ETS 119.38 ZAE ]_0.03 ETE 177.70 ZAC 106.88

DLA 3.70 RAL 358.03 RAO 6569.4 V[L 13.919 PTH ?.54 VHP 13.089 DPA -7.79

L-I TIME |NJ LAT IN] LONG IN] RT 45_ IN] AZNTH IN] TZHE PO CST TIM

2647.14 -27.18 70.76 223.50 98.26 8 37 5 2047.1

5061.56 23.92 223.7I 220.3Z 74.38 22 JO ZO 44_1.6

2379.19 -28.62 50.8] 223.25 99.01 9 55 42 ]779.2

4804.74 25.32 204.39 219.88 73_56 23 25 40 4204.7

2153.17 -32.53 32.84 222.45 J0J.]4 ]I 4 9 1553.2
4603.52 29.10 187.77 218.53 71.22 24 26 35 4003,5

DIFFERENTIAL CORRECTIONS

TOE 3.7152 TRA 6.1573 TC3-1.1301 8AU 1.0939

ROE .4616 RRA -.2334 RC3 .0168 FAU .00410
FOE .7753 FRA 1.3877 FC3 -.0490 BSP 17932

8OE 3.74_ BRA 6.1617 BC3 1.1303 FSP -328

NI0-COURSE EXECUTION ACCURACY

SGT 5217.3 _ 349.6 SG3 92.9

RRT .0375 RRF .033I RTF .9549

5229.0 R23 -.O0Z9 RI3 .9549

5/-.,1 5217.4 .SG2 349.3 THA .14

INC 4.126D vJ 29._7!

APO J58.16 v2 54.797

ETC 279.28 CLP !74.62

RAP 324.5! E'CC 2.]914
INJ ? LAT INJ Z LONG

-25.76 62.38

21.55 215.85
-27.08 42.35

27.83 ]96.48

-30.65 74.13
_6.26 !79.73

ORBIT 0ET£R_INATION ACCURACY

ST 2795.7 .SR 314.4 SS 670.5

CRT .8J77 ORS -.7994 CST -.9994
LSA 2886.4 MSA ]81.8 SSA ]].3

EL] 2807.5 EL? ]80.2 ALF 5.28

LAUNCH 0ATE OCT 15 1970 FLIGHT TIME 204.00 ARRIVAL DATE MAY 7 1971

MELI(XENTRIC CONIC

RL 149.17 LAL -.00

RP 108.89 LAP -3.30
RC 210.017 GL 11.79

PLANETCCENTRIC CONIC

C3 83.232 VHL 9.123

LNCJ-I AZMTH LNCH TIME
90.DO 7 55 59
90.00 20 54 46

IOO.O0 9 19 15

I(30.00 22 14 11

110.00 IO 31 53

lID.D0 23 18 3

DIST_NC_ 591o058

LOL 21.22 VL 25.217 GAL 14.91 AZL 85.61HCA 311.25 5_44

LOP 332.56 VP 35.974 GAP 21.88 AZP 97.10 TAL 151.88 TAP

GP 9.04 ZAL 40.07 ZAP 169.00 ETS ]23.92 ZAE 129.87 ETE

116.06 ECC .37709 IN(; 4.3858 Vl 29.871

103.13 RCA 77.30 APO 159.83 VZ }4.802

]72.84 ZAC 106.36 ETC 779".70 CLP ]73.70

OLA 4.08 RAL 339.51 RAO 6569.6 VEL 14.303 PTH 2.60 VHP 13.747 DPA -7.20

L-! TZNE ZNJ LAT INJ LONG INJ RT A_ INJ A214TH |NJ TIME PO CST TIM
2691.32 -27.57 73_94 227.62 96.72 8 40 51 20_1.3

5081.73 24.28 225.08 _3.97 74.97 22 19 27 448] .7

2422.78 -29.05 53.99 227.41 97.39 9 59 38 1822.8

4825.50 25.71 205.80 LP'Z3.54 74.21 23 34 37 4225.5

2195.45 -33.04 36.04 226.72 99.32 11 8 28 1595.5

4625.59 29.58 189.31 222.22 72.02 24 35 8 4025.6
OIFFERENTIAL CORRECTION5

TOE 3.9961 TRA 6.6970 TC3 -.9286 BAU 1.0334

ROE .4913 RRA -.2167 RC3 .01|1 FAU .00292

FOE .8165 FRA 1.4644 FC3 -.0303 BSP 17804

BOE 4.0262 8RA 6.7006 8C3 .9287 FSP -320

RAP 326.67 ECC 2.3698

INJ 2 LAT INJ 2 LONG
-26.36 65.48

21.98 2_7.16

-?7.7? 45.43

23.30 197.84
-31.40 27.20

26.83 181.20

ORBIT OETERNINATION ACCURACY

ST 2810.9 SR 311.2 SS 692.0

CRT .8258 CRS -.8100 CST -.9995

LSA 2906.1MSA 176.2 SSA 10.7

ELI 2822.7 EL2 174.8 ALF 5.24

HI0-COURSE EXECUTION ACCURACY

SGT 5191.3 SGR 338.0 SG3 91.3

RRT ,0938 RRF .0875 RTF .9606

5202.5 R25 -.0029 RI3 .9606

SGI 5191.4 5G2 336.5 THA .35

2Z02



JPL TM 33-99 EARTH-VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 15 1970

HEL IO(ENTRIC CONIC

RL 149.17 LAL -.00

RP 106.87 LAP -3.34

RC Z11.667 GL 11.57

PLANE T(XENTRI C CONIC

C3 96.182 VHL 9.607

LNCH A2'MTH LNCH TINE

90.00 7 58 59

90.00 21 2 30

100.00 9 ZZ 24

10(3.00 ZZ 21 47

110.0d 10 35 22

11D.I_D 23 25 17

FLIGHT TINE 206.00 ARRIVAL DATE NAY 9 1971

DISTANCE 594,323

LOL 21.ZZ VL 25.178 GAL 16.52 AZL 85.33 PICA 314.41 SNA 115.86 ECC .39604

LOP 335.73 VP 35.952 GAP 23:09 AZP 86.73 TAL 150.62 TAP 105.03 RCA 69.98

GP 8,94 ZAL 38.70 ZAP 168.50 ETS 128.33 2AE 129.65 ETE 173.00 ZAC 105.85

INC 4.6722 vJ 29.87!

APO 161.75 v2 34.8D7

ETC 280.09 CLP 172.73

CL4 4.40 RAL 340.85 RAD 6569.9 VEL 14,749 PTH 2.67 VHP 14,488 DPA -6.60

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ A2NTH INJ TINE PO CST TIM

2733.24 -27.87 76.97 231.57 95.23 B 44 32 2133.2

5103.91 24.67 226.59 227.§Z 75.63 22 27 34 4503.9

2464.2! -29.37 57.02 231,41 93.63 10 3 28 1864.2

4848.17 26.12 Z07.36 227.09 74.93 23 42 33 4248.2

2235.80 -33.44 39.12 E]O,B5 97.54 11 12 38 1635.8

4649.33 30.06 190.99 225.81 72.91 24 42 47 4049.3

RAP 328.77 ECC 2.5829

INJ 2 LAT |NJ 2 LCqG

-26.85 68.45

22.45 218.62

-28.25 48.39

23.80 199.34

-32.04 30.17

27.43 182.79
DIFFERENTIAL CCRRECTIONS

TOE 4._021 TRA _.22145 TC3 -.7441 BAU .9569

ROE .5238 RRA -.1946 RC3 .0069 FAU .00158
FDE .8624 FRA 1.5497 FC3 -.0142 8SP 17559

BO£ 4.3338 8RA 7.2871 8C3 .7442 FSP -309

MID-C(X/RSE EXECUTION ACCURACY

SGT 5163.9 _ 316.8 SG3 B9,8

RRT .1556 _ .14B0 RTF .9662

5174.2 R23 -.00_0 R13 .9662

SGI 3164.1 sr_ 322.8 THA _57

LAUNO4 DATE OCT 15 197'0 FLIGHT TIME 2[_.00

HELIOCENTRIC CONIC

RL 149.17 LAL -.DO
RP 108.86 LAP -3.37

RC 213.296 Gt. 11.33

PL4NE T(XENTRIE CONIC

C3 11!.773 VeiL 10.572

LNO'I A2'NTH LNCH TINE

90.00 8 I 57

90 .DO 21 9 9

JDO.DO 9 25 29
IO0.DO _2 29 18

110.DO 10 38 44

JJO.DO 23 31 33

DISTANCE 597.087
LOL 21.22 VL 25.141 GAL 18.31 AZL 83.01 HCA

LCP 338.90 VP 35,932 GAP 24.45 A2'P 86.31 TAL

GP 8.85 ZAL 37.48 ZAP 167.88 ETS J32.60 ZAE

CRSIT DETEI_INATION ACCURACY

ST 2821.1 SR 3(37.9 SS 717.0

CRT .B349 CRS -.8214 CST -.9996

LSA 2922.0 NSA 170.0 SSA 10.1

ELI 2832.8 EL2 168.7 _LF 5.23

ARRIVAL DATE MAY 11 1971

317.57 E_4A J15.67 ECC .41743 IN(: 4.9913 Vl 29.871
149.50 _-P 107.07 RCA 67.39 APO 163.96 V2 34.813

I29.36 ETE 173.16 ZAC 105.35 ETC 280.45 CLP 171.69

pLA 4.64 RAL 342.06 RAD 6570.1 VEL 15,268 PTH 2.74 VHP 15,326 OPA -5.99 RAP 330.80

L-I TZNE ZNJ I.AT |NJ LONG ZNJ RT ASC INJ AZMTH |NJ T|NE PO (ST T]N ZNJ 2 LAT
2772.56 -_.08 79.82 233._4 93.81 8 48 10 2172.6 -27.26

3127.96 25.06 2"28.24 2J0.94 76.37 22 34 37 4528.0 22.94

2503.16 -29.61 59.89 235._Z 94.33 10 7 12 19113.2 -28.69
4872.60 26.55 209.06 250.53 75.73 23 49 31 4272.6 24.32

2273.92 -33.74 42.05 234.78 95.82 11 16 37 1673.9, -32.57

4674.EO 30.53 192.79 129.29 73.87 24 49 27 4074.6 28.04

NID--COURSE EXECUTION ACCURACY

SGT 5135.1 _ 316.5 SG3 B8.3

RRT .2233 f_F .2146 RTF .9714

5144.9 R_ -.0032 R13 .9714

SGI 5135.6 SG2 308.5 THA .79

DIFFERENTIAL C.CRREC T|Q_

TDE 4.6365 TRA 7.9257 TC3 -.5762 BAU .8611

RE£ .5596 RRA -.1660 Re3 .0040 FAU .00003

FOE .9138 FRA 1.6432 FC3 -.0004 8SP 17193

E_[ 4.6701 8RA 7.9274 8C3 .5763 FSP -298

ECC 2.8395

INJ 2 LONG

71 .26

220.22

51.20

.96

33.01

184.50
OI_IT DETERNINATION ACCURACY

ST ZB26.0 SR 304.5 SS 745.9

CRT .B449 CRS -.83_4 CST -.9997

LSA 2934.1 NSA 163.3 SSA 9.6

ELI 2837.8 EL2 162.Z ALF 5.2E

L4UNCH DATE OCT 15 1970

HELIO(ENTRIC CONIC

RL 149.17 LAL -.00

RP 108.83 LAP -3.38

RC 214.903 GL 11.08

PLANETOCENTRIC CONIC

C3 130.694 VHL 11.43E

LNGH AZNTH LNCH TINE

90.00 8 4 54

90.00 21 14 37

100.00 9 28 3(3

10_.00 22 33 42

llO.O0 10 41 56

llO.00 23 36 45

FLIGHT TINE 210.00 ARRIVAL DATE NAY 13 1971

DISTANCE 599,218

LOL 21.22 VL 25.106 GAL 20.29 AZL B4-,65 PICA

LOP 342.0B _M 35.913 G_P 26.01 AZP 85.83 TAL

GP 8.76 ZAL 36.42 ZAP 167.13 ET5 136.71ZAE

3L_3.73 f_4A 115.50 ECC .44165 INC 5.3516 vl 29.871

148.54 TAP 109.27.RCA 64.49 APO 166.51 v2 34.819

128.99 ETE 173.34 ZAC 104.87 ETC 280.78 CLP 170.56

DLA 4.81 RAL 343.11 RAD 6570.4 VEL 15,875 PTH 2.B1 VHP 16.281 DPA -5.40 RAP 332.73 ECC 3.1509

L-I TINE lNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT ZNJ 2 LONG

2808.91 -28.22 82.47 238.68 92.49 8 51 43 221_8.9 -27.57 73.87

5153.79 25.46 2_0,03 234.20 ]7.18 22 40 31 4553.8 25.45 221.94

2539.24 _29.76 62.56 2_B.BO 92.94 10 10 49 1939.2 -29.D4 53.83

4898.69 26.97 210.8B 233.81 76.60 23 55 L_ 4298.7 24.86 202.72

2509.42 -33.95 44.80 2398.49 94.21 11 L:_ 25 1709.4 -33.00 35.69

4701.27 31.04 194.71 232.63 74.91 24 55 6 4101.3 28.66 186.32

DIFFERENTIAL CORR1ECTIONS

TCE 5.0044 TR4 8.62B6 TC3 -.4242 BAU .7412

RCE .5993 RRA -.1296 RC3 .0022 FAU-.00175

FDE .9717 FRA 1.7525 FC3 .0116 BSP 16676

802 5.0402 _RA 8.6296 BC3 .4_42 FSP -284

NID-COURSE EXECUTION ACCURACY C_13IT DETERMINATION ACCURAC_

5GT 5105.4 SGR _07.4 SG3 87.0 ST 2826.1 SR 301.D SS 779.5

RRT .2966 RRF .2873 RTF .9763 CRT .8557 CRS -.8459 CST -.9998
_,0 3114.7 R23 -.0D34 RI3 .9763 LSA 2942.8 HSA 156.1 55_ 9.0

SGI 5106.2 .SG2 293.5 THA 1.03 ELI 2837.8 EL2 155.1 ALF 5.22

LAUNCH DATE OCT 15 1970 FLIGHT TINE 212.DO ARRIVAL C_TE MAY 15 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.DO

RP 108.81 LAP -3.39
RC 216.489 GL 10.81

PLANETO(J[NTRIC CONIC

C3 153,859 VHL 12.404

LNO4 AZNTH LNCH TINE
90.00 8 7 49

90.00 21 18 48

JDO.DO 9 31 27

IDO.DO L_Z 37 51

110.DO 10 44 59

110.DO 23 40 49

DISTANCE 600,534

LOL 21.22 VL 25.074 GAL _'Z.52 AZL 84.24 PICA 323.89 5_A 115.33 ECC .46916 INC 5.7642 vl 29.871

LOP 345.25 VP 35,898 GAP 27.81 AZP 83.34 TAL 147.80 TAP 111.69 RCA 61.22 APO 169.45 V2 34.826

GP B.67 ZAL 35.5_ ZAP 166.28 ETS 140,63 ZAE 126.51ETE 173.53 ZAC 104.39 ETC 281.09 CLP 169.32

DLA 4.89 RAL 344.00 RA0 6570.7 _EL 16.589 PTH 2.88 VHP 17.375 OPA -4.82

L-I TIME INJ I..AT INJ LONG INJ RT ASC |NJ AZNTH ZNJ TIME PC) CST TIN
2841.79 -28.29 84.88 242.15 91.2B 8 55 10 2241.8

5181._6 25.87 231.95 _37.29 78.06 22 45 10 4581.4

2572.00 -29.85 64,99 242.10 91.66 10 14 19 1972.0

4926.39 27.39 212.83 2)6.92 77.54 23 59 57 4326.4

2341.88 -_4.09 47.33 241.91 92.72 11 24 1 1741.9

4729.27 31.52 196.76 _35.B0 76.03 24 59 38 4129,3
DIFFERENTIAL CCRRECTIOqlS

TOE 5.3652 TRA 9.3339 TC3 -.299_ BAU .6153

RC_ .6432 RRA -.O846 RC3 .0014 FAU-.00_47

FOE 1.O274 VRA _.8637 FC3 .0195 8SP 17079

5.4036 8RA 9.3563 BC3 .2992 FSP -288

NID-O_UR_ EXECUTION ACCURACY

S6T 5050.4 S6R 299.7 S(13 B5.5

RRT .3_ RRF ._626 RTF .9B06

S_ 5059.3 1_3 -.0039 R13 .9B06

SGI 5051.6 $62 278.1 THA 1.27

RAP 334.56 ECC 3.5321

INJ 2 LAT INJ 2 LC_G
-27.81 76.24

23.96 223.80

-29.30 56.23

25.40 204.60

-33.34 38.17

29.28 18B._7

ORbiT DETERMINATION ACCURACY

ST 2799.2 SR 297.3 SS 811.7

CRT .8662 CRS -.8579 CST -.9998

LSA 2925.8 NSA 148.8 SSA 8.4

ELl 2811.0 EL2 147.9 ALF 5.27
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JPL TM 33,99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 15 1970

HELIOCENTRIC CONIC

RL 149.17 LAL -.(30

RP 108.79 LAP -3°39

RC 218.051 GL 10.53
PLANE TOCENTRIC CONIC

C3 182,502 VHL 13.509

LNEJ4 AZMTH LNCH TIME

90.00 8 10 41

9O.OO 21 ?l 35

100.00 9 34 20

I(30.00 22 40 37

110.00 10 47 51

110.00 23 43 36

FLIGHT TIME 214.00

DISTANCE 600.812

LOL 21.22 VL 25.045 GAL 23.03 AZL 83,76 HCA 327.04

LOP 348.42 VP 35.885 GAP 29.88 AZP 84,75 TAL 147.31

GP 8.58 ZAL 74.83 ZAP 165.25 £TS 144.43 ZAE }27.90

0LA 4.89 RAL 344.71 RAO 6571.0 VEL 17.431 PTH 2.96

L-I TIME INJ LAT INJ LONG INJ RT AS(; |NJ AZMTH

2670.67 -28.32 86.99 245.10 90.22

5210.70 26.26 234.00 lb10.16 79.02

2600.89 -29.89 67.14 245.09 90,53

4955,72 27.81 214.91 239.82 78.56

2370.80 -34.16 49.58 245.01 91.39

4758.57 31.98 198.92 238.78 77.23

ARRIVAL DATE MAY 17 1971

5NA I15.19 ECC .50050 ZNC 6.2445 V1 29.871

TAP 114.36 RCA 57.54 APO 172.84 V2 34.834

ETE 173.74 ZAC 103.94 ETC 281.36 CLP 167.96

VHP 18.635 DPA -4.27 RAP 336.27 ECC 4.0035

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
6 58 32 2270.7 -27.98 78.34

22 48 25 4610.7 24.48 225.79
10 17 41 20{10",9 -29.49 58.35

24 3 13 4355.7 25.95 206.60

11 27 22 1770.8 -33.59 40.39

25 2 54 4158.6 29.90 190.33

OIFFER1ENTIAL CORRECTIONS

T0E 3.7824 TRAIO.1744 TO3 -.182§ BAU .4452

ROE .6929 RRA -.0288 RC3 .0017 FAU-.O0582

FDE 1.0951 FRA 1.9943 FC3 .0276 BSP 16986

8DE 5.8238 8RA10.1744 6C3 .1825 FSP -283

HI0-OOURSE EXECUTION ACCORACY

SGT 5001.4 SGR 294.2 _3 83.9

RRT .4523 RRF .4429 RTF .9845

5GB 5010.1 R23 -.0041 R13 .9845

SG_ 5003.2 SG2 262.3 THA 1.53

ORBIT DETERHINATION ACCURACY

ST 2775,4 5R 293.9 55 852.8
CRT °8777 CR$ -.8708 CST -.9999

LSA 2914.9 MSA 141.1 $5A 7.9

EL1 2787.4 EL2 140.2 ALF 5.32

LAUNCH DATE OCT 13 1970 FLIGHT TIME 216.00 ARRIVAL DATE MAY 19 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.[30

RP 108.76 LAP -3.38

RC 219.389 GL 10.23

PLANETOCENTRIC CONIC

C3 218.279 VHL 14.774

LN(J4 A2'NTH LN_ TIME

9O.OO 8 13 32

go.o0 21 22 44

I00.00 9 37 8

IDO.DO 22 41 50

110.{30 10 50 31

II0.00 23 44 35

0ISTANCE 599.740

LOL 21.22 VL 25.019 GAL 27.90 AZL 83.19 H_ 350.20

LOP 351.60 VP 35.675 GAP 32.29 AZP 84.08 TAL 147.1_

GP 8.49 ZAL 34.34 2AP 164.04 ETS 148.04 ZAE 127.14

0LA 4.78 RkL 345.21RA0 6571.2 VEL 18,428 PTH 3.04
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZMTH

2894.8_ -28.31 88.76 247.69 89.34

5241.93 26.65 236.21 242.78 80.06

2625.26 -29.89 68.95 247.71 8,9.58

4986.79 28.21 217.13 _42.47 79.67"

2395.56 -34.18 51.52 247.72 90.24

4789.25 32.42 201.20 241.53 78.52

SHA 115.06 ECC .53626 INC 6.8143 Vl 29.871

TAP 117.34 RCA 53.36 APO 176.76 V2 34.842

ETE 173.98 ZAC 103.51ETC 281.59 CLP 166.43

OIFFERENTIAL CCRRECTIONS

TOE 6.2402 TRAJI.0714 TC3 -.0794 BkU .2317

ROE .7496 RRA .0399 Re3 .0027 FAU-.O0877

FOE 1.1719 FRA 2.1423 FC3 .0348 85P 16867

BOE 6.2850 BRAII.0715 Be3 .0794 FSP -279

MID-COURSE EXECUTION ACCURACY

SGT 4947.2 _ 291,2 8G3 82.5

RRT .5334 RRF .5245 RTF .9879

5r_ 4955.8 R_3 -.0044 R13 .9879
T_I 4949.6 5G2 246.2 THA 1.80

VHP 20.09§ OPA _.77 RAP 337.82 ECC 4.5923
INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

9 1 47 2294.9 -28.10 80.10

22 50 6 4641.9 25.01 227.93

I0 20 53 2025.3 -29.63 60.15

24 4 56 4386.8 26.49 208.75

II 50 27 1795.6 -33.77 42.30

25 4 45 4189.3 _.150 192.31

ORBIT DETERMINATION ACCURACY

ST 2743.6 5R 290.7 SS 900.7

CRT .8893 CR5 -.8837 CST -.9999

LSA 2899.2 MSA 133.1 SSA 7.3

ELI 2755.7 EL2 132.3 ALF 5.40

LAUNCH DATE OCT 15 1970

HELIOCENTRIC CONIC

RL 149.17 LAL -.00

RP 108.74 LAP -3.36

RC 221.103 GL 9.91

PLANETOCENTRIC CONIC

C3 263.439 VHL 16.231
LN(J_ AZMTH LN(H TIME

90.00 8 16 21

90.00 21 22 0

1/30.00 9 39 50

1130.00 22 41 13

I10.OO I0 52 58

110.00 23 44 34

FLIGHT TIME 218.00

CISTANCE 596.910

LOL 21.22 VL 24.998 GAL 31.19 AZL 82.49 HCA 333.36

LOP 354.78 VP 35.869 GAP 35.12 AZP 83.28 TAL 147.37

GP 8.39 ZAL 34.12 ZAP 162.61ETS 151.50 2AE 126.18

OLA 4.54 RAL 345.47 RAO 6571.5 VEL 19.615 PTH 3.12

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH

2913.59 -28.29 90.13 249.84 88.65

5275.36 27.02 238.59 245.12 81.19

2644.34 -29.87 70.37 249.88 88.83

5019.84 28.59 219.52 244.84 B0.87

2415.45 -34.18 53.07 249.96 89.32

4821.50 32.83 203.63 244.00 79.90

ARRIVAL 0ATE MAY 21 1971

SHA 114.95 ECC .57705 INC 7.5060 Vl 29.871

TAP 120.73 RCA 48.62 APO 181.29 v2 34.851

ETE 1.74.26 ZAC 103.11ETC 281.79 CLP 164.71

VHP 21.798 DPA -3.35 RAP 339.20 ECC 5.3355

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

9 4 55 2313.6 -28.18 81.47

22 49 56 4675.4 25.53 230.24

10 23 54 2044.3 -29.71 61.57

24 4 53 4419.8 27.03 211.06

11 33 13 1815.5 -33.89 43.84

25 4 56 4221._ 31.09 194.84
DIFFERENTIAL CCRR£CTIONS

TOE 6.7410 TRAI2.0521 TC3

ROE .8147 RRA .1239 RC3

FOE 1.2592 FRA 2.3104 FC3

80E 6.7900 BRA12.0528 BE3

MI0-COUR$E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

•0108 8AU .0412 .$GT 4886.6 _;R 291.3 8G3 81.3 ST 2702.2 SR 287.9SS 956.3
.0045 FAU-.01254 RRT .6127 RRF .6047 RTF .9908 CRT .9014 CRS -.8966 CST -.9999

.0412 BSP 16727 5G8 4895.2 R_3 -.0046 R13 .9908 LSA 2878.1 MSA 124.9 SSA 6.8

.0117 FSP -27fi ._G1 4889.8 ,_G2 230.1 THA 2.10 ELI 2714.6 EL2 124.1 ALF 5.50

LAUNCH DATE OCT 15 1970 FLIGHT TIME 2213.00 ARRIVAL 0ATE MAY 23 1971

HELIOCENTRIC CONIC

RL 149.17 LAL -.DO

RP 108.71 LAP -3.33

RC 222.592 GL 9.57

PLANETOCENTRIC CONIC

C3 321.022 VHL 17.917

LNCH A214TH LNCH TIME

90.00 8 19 7

90.00 21 19 4

100.00 9 42 25

IDO.O0 22 _ 28

110.00 10 35 8

110.00 23 42 14

OISTANCE 591.789

LOL 21.22 VL 24.983 GAL 35.00 AZL 81.63 PICA 336.51 SMA 114.88 ECC .62346 INC 8.3688 Vl 29.871

LOP 357.96 VP 35.867 GAP _.47 AZP 82.32 TAL 148.09 TAP 124.60 RCA 43.26 APO 186.50 V2 34.860
GP 8.28 2AL 34.19 2AP 160.91 ETS 154.80 ZAE 124.98 ETE 174.57 ZAC 102.75 ETC 281.95 CLP 162.74

DIFFERENTIAL CORRIECTIONS

TOE' 7.2847 TRAI3.1157 TC3

ROE .8904 RRA .2238 RC3

FOE 1.35_3 FRA 2.5012 FC3

BOE 7.3390 8RA13.1176 BC3

0LA 4,16 RAL 345.45 RAO 6571.8 VEL 21.032 PTH 3.19 VHP 23.792 0PA -_.Dl RAP 340.35 ECC 6.2832

L-I YIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2925,88 -28.26 91.03 251.49 88.20 9 7 53 2325.9 -28.22 82.36

5311.39 27.37 241.16 247.11 82.44 22 47 36 4711.4 26.04 232.75

2657,22 -29.85 71.32 251.54 88.33 I0 26 42 Z057.2 -29.76 62.52
5055.28 28.94 222.09 246.87 82.18 24 2 43 4455.3 27.56 213.56

2429.63 -34.16 54.18 251.67 88.67 II 35 38 1829.6 -33.97 44.94

4855.64 33.21 206.22 246.15 81.39 25 3 10 4255.6 31.66 197.33

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5C,T 4817.8 5GR 294.9 SG3 80.1 ST 2649.2 SR 285.6 55 1020.7

RRT .6868 RRF .6800 RTF .9931 CRT .9130 CRS "-.9091 CST -.9999
5r_ 4826.8 R23 -.0048 R13 .9931 LSA 2851.0 MSA 116.7 5SA 6.2

5(;1 482_.1 $62 214.1 THA 2.41 ELl 2662.0 EL2 115.9 ALF 5.63

.0884 BAU .3805

.0070 FAU-.OI744

.0470 BSP 16568

.0887 FSP -271

2204



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970 J

LAUNCH DATE OCT 16 J970 FLI _4T TiME 70.0(3 ARRIVAL DATE DEC 25 ]970

I._LIOCENTRIC CONIC DISTANCE 212.066

RL 149.13 LAL -.DO LOL 22.22 VL 29.745 GAL -16.|9 AZL 87.66 PICA 97.36 SMA ]46.26 E£C .27734 v] 29.879

RP ]07.49 LAP 2.32 LOP 1|9.58 VP 39.676 GAP -2.14 4ZP 90.30 TAL 252.75 TAP 359.|! RCA 107.J4 V2 35.254

RC 70.666 GL 8.45 GP -22.75 ZAL 167.Z0 ZAP 73.19 ET5 4.08 ZAE |55.23 ETE 263.59 ZAC 76.74 ELP -71.72

PLANETOCENTRIC CONIC

C3 63.279 VHL 7.955,0LA -4.]9 RAL 212.62 RAD 6569.2 VEL 13.588 PTH Z.48 VHP 4.965 DPA -36.90 RAP 216.88 ECC 2.0414

LNCH AZ14TH LNCH TXNE _-I TINE IN] LAT |NJ LO_ IN] RT AS(: IN] AZNTH JNJ TINE PO CST TIN IN] 2 LAT IN] 2 LONG
90.00 9 27 26 2570.18 -23.02 51.59 92.47 106.97 ! 6 57 J770.2 -29.47 43.83

90.00 11 23 9 5274.44 27.0| 258.52 95.91 81.16 12 51 3 4674.4 25.5] 230.]7

1OO.00 I 46 49 2114.11 -24.39 32,29 9'Z.00 107.85 2 22 3 1514.1 -21.72 24.51
1_O.00 12 46 27 5005.74 _143 218.50 9§.6§ 80.35 14 9 53 44_5.7 26.80 210.07

119,00 2 50 34 1914.57 -28.08 15.72 90.57 119.35 3 22 26 1314.6 -25.05 7.85

119.00 15 59 |Z 4778.05 32.27 L_00.57 94.80 78.05 15 |8 50 4178.1 ]0.28 ]9].71

1NO 2.3430

APE) 189.38

ETC 257.63

OIFFERENTIAL CORRECTIONS NID-CCUR_ EXECUTJOI ACCURACY ORBIT DETERMINATION ACCURACY

TIX .3Z73 TRA -.7565 TC5 -.0886 BAU .2076 SGT 611,5 SGR 467,7 SG3 196,8 ST 287,1 SR "237;2 5S 4]0.7
ROE -.3143 liRA -.5218 RE3 -.Z;289 FAU .09(Y'28 RRT .4190 RRF .5950 RTF .6217 CRT -.6152 CRS .8662 CST -.9224

FOE 1.2964 FRA -.9347 FC3-1.23§1 BSP 1387 SGB 782.2 R_3 ..1587 R13 .7096 LEA 550.4 N,_4 160.1 SSA J9.4

EOE .4558 MA .8_1 B_3 .2454 FSP -558 $G1 669.5 SG2 404.5 THA ]0.71 ELI 336.5 EL2 159.5 4LF ]43.68

LAUNCH DATE OCT 16 1970 FLIGHT TINE 72.00 ARRIVAL_OATE DEC 27 ]970

HELICCENTRIC CCNIC O|STANCE 218.578

RL 149.13 LAL -.00 LOL _Z.22 VL 29.708 GAL -J5.92 AZL 87.50 HCA |00.60 5_44 147.90 ECC .27441 IN(: 2.5029 Vl 29.879

RP 107.48 LAP 2.46 LOP 122,83 VP ]9.650 GAP -1.50 AZP 90.46 TAL 252.41 TAP 355.02 RCA 197.31 APO ]_.48 V2 35.256

RC 72.818 GL 9.12 GP -23.55 ZAL 166.59 ZAP 78.04 ET$ 2.14 ZAE 153.89 ETE 255.97 ZAC 75.67 ETC 257.3! CLP -76.94
PLANETOCENTRIC CON|C

C3 61.980 VHL 7.875 DLA -3.65 RAL 213.06 RAD 6569.2 VEL 13.540 PTH 2.48 VHP 4o851DPA -36.90 R4P 214.41 ECC 2.0290

LNCH AZNTH L.NC,H TINE L-| TINE |NJ LAT IN] _ ]NJ RT ASC iN3 4274TH IN] T;NE PO CST T;N |NJ 2 LAT IN] 2 LONG

9D.OD 0 24 59 2_82,59 -25.26 52.41 9"Z.73 106,62 1 4 42 1_2.6 -20.76 44.63
90.00 11 29 4 5252.D0 26.77 236.9_ 95.70 B0.40 12 56 36 4652.0 25.17 _8.62

IOO.00 I 44 58 2125.67 -24.62 33.06 92.27 107.50 2 20 4 1525.7 -22.99 25.25
1130,00 12 52 7 4964.15 28.17 216.95 95.42 79.57 14 15 11 4384.2 26.45 208.57

110o00 2 48 59 1924o22 -=¢:8.50 16.58 90°88 110.02 3 21 3 1324.2 -25.31 8.48

110.00 14 4 15 4758,36 31.98 196.90 94.52 77.25 15 23 33 4158.4 29.89 190.3]

DWFERENTIAL CORRECTIONS NIO-C(XJRSEE_ECUTION ACCURACY ORBIT DETERNINATICN ACCURAC_

TOE ,5703 TRA -,8099 T¢3 -,1336 BAU .2506 SGT 682.4 SGR 497,4 SG3 206.5 ST 322,6 SR 225 .I SS 429.4

ROE -.2937 RRA o.3186 RE3 -.2441 F_J .09358 RRT .4726 RRF" ._ RI"F" .6808 CRT -.6221CR$ .8621 CST -.929]

FOE 1,3723 FRA -.9476 FC3-1.5071BSP 1639 _ 844.4 R_3 .|380 RI3 .7481 L$A 558.5 N$A 161.2 $SA 19.4

00_ .4726 BRA .9_5 0C3 .2783 FSP -594 .SGJ 742.0 .5G2 403.1THA 27.89 ELl 360.3 EL2 157._ ALF 150.28

L4UI_J4 04TE OCT 16 1970 FLIGHT TIN[ 74.00 ARRIVAL DATE DEC 29 1970

HELIOCENTRIC CONIC

RL 149.13 LAL -.D0

RIP 107.48 LAP Z.59

RC 74.992 GL 9.81

PLANETCX:ENTRIC CONIC

C3 60.727 VHL 7.793

U404 A2'NTH I.N(.H TINE

90.00 0 22 49
90.00 11 35 13

100.00 1 42 43

I00.00 J2 38 1

119.00 2 47 41
119.00 14 9 33

DISTANCE 225.043

LOL 22.22 VL 29.663 GA_ -15.74 AZL 87.33 PEA 103.85 5NA 147.46 ECC .27]56

LOP 126.06 VP 39.618 GAP -.89 AZP 90.64 TAL 25|.97 TAP 355.8| RCA 107.42

GP -24.26 ZAL 165.91 ZAP BZ.8| ET5 .16 ZAE 152.25 ETE 249.07 ZAC 74.66

INC 2.6662 V] 29.879

APO 187.5! V2 35.258

ETC 257.0] CLP -82.11

DLA -3.07 RAL 213.56 RAD 6569.1 VEL J3.494 PTH Z.47 VHP 4.769 DPA -36.84 RAP 212.04 EEC 1.9994

L-I TINE IN] LAT IN] LONG ]NJ RT A_ IN] AZNTH XNJ T|NE PO CST TIN IN] 2 LAT IN] 2 LONG

2395.05 -23.S0 53.25 93.07 106.27 1 2 44 1795.0 -21.04 4S.44

5229.64 26.50 235.34 95.57 79.64 13 2 24 4629.6 24.80 227.96

2137.28 -24.86 33.84 9_.62 107.16 2 18 21 1537.3 -22.28 26.00

4962,64 27,90 215.41 95.28 78.81 14 20 44 4362.6 26.07 207.08

1933.93 -28.53 17.04 9].26 109.68 3 19 55 1335.9 -25.58 9.]I

4758.75 31.67 197.45 94.32 76.42 15 28 32 4118.7 29.48 188.93

DIFFERENTIAL COl_CTIOk_ NIO-COUR,_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACV

TOE .4182 TRA -.8659 TC3 -.1824 BAU .2565 S_T 762.8 SGR 505.0 SG3 214.1 ST 362.2 SR 212.8 SS 444.]

ROE -.2733 RRA -.3123 RE3 -.2580 FAU .09591 RRT .5173 _ .6435 RTF .7273 CRT -.6289 CRS .8583 CST -.93_1
FOE 1.4355 FRA -.9463 FC3-I.58T3 BSP 1915 _ 914.8 R_3 .1408 R13 .7788 LSA 589.3 M$A 161.5 SSA 19.5

BOE .4995 _RA .92_S _C3 .5160 FSP .-_24 S_1 622.3 _G2 4{)0.9 THA _.3_ ELl 39|.2 El._ 1_3.2 ALF 1_5.7T

LAUN_Jq DATE OCT 16 1970

HELI(_ENTRIC CONIC

RL 149.13 LAL -.130

RP 197.48 LAP 2.71
RC 77.186 GL 10.54

PL4NET(_ENTRIC CONIC

C3 59.515 VHL 7.715

LNO4 A2_ATH LNO4 TINE
gO._O 0 20 51

90_00 11 41 45

100.DO I 41 1

100.00 13 4 13

119.00 2 46 35

119.OO J4 15 9

FLIGHT TINE 76.00 ARRIVAL DATE _EC 31 ]970

OISTAPEE 231.462

LOL L_Z.22 VL 29.613 GAL -15.57 AZL 87.17 _ 107.09 SNA 146.97 ECC .26877

LOP 129.33 VP 59.581 GAP -.32 AZP 90.83 TAL 251.42 TAP 358.51 RCA 107.47

GP -24.94 ZAL 165.16 ZAP 87.44 ET$ 358.14 Z_E 150.36 ETE 242.96 2AC 73.70

DLA -2.51RAL 214.12 RAO 6569.J VEL |3.449 PTH 2.46 VHP 4.717 OPA -36.76

L-_ TINE JNJ L.AT JNJ LONG ZNJ RT A,_ ZNJ A2NTH |NJ T|NE PO CST TIM
2407,73 -23.74 54.J0 93.48 105.91 1 0 39 1607.7

3207.14 26.LP'Z 235.75 9§,52 78.90 15 8 30 4607.1

21_e_.10 -23.10 34.64 93.05 106.B0 2 16 51 1549.1

4941.00 27.50 215.67 95.20 78,05 14 26 34 4341.0

1943.86 -28.73 17.73 91.71 109.34 3 J8 59 1343.9

4719.01 31.35 196.01 94.19 75.62 15 33 48 4119.0
DIFFERENTIAL CORRECTIONS

"TOE .4706 TRA -.9"239 TC3 -.2345 BAU .2847

ROE -.2532 RRA -.5033 RC3 -.2703 FAU .09725

FOE 1.4841 FRA -.9318 FC3-I .4144 BSP L:>'ZI4

801[ ._344 _RA .9"_24 BE3 .3_579 F'_P -6A9

IN(: 2.8342 Vl 29.879

APO 186.47 v2 35.259
ETC 256.73 CLP -87.]8

RAP L_9._0 ECC 1.9795
IN] Z LAT IN] 2 LONG

-21.33 46.26

24.42 225.55

-22.56 26.77

25.68 205.59

-25.85 9.76
29.96 187.55

ORBIT DETERNINATION ACCURAC_

ST 405.9 SR 21)0.2 SS 457.9

CRT -.6356 CRS .8552 CST -.9493

LS_ 623.1MSA 160.8 $SA 19.5

ELI 428.2 EL2 146.3 ALF 160.17

MID-COURSE EXECUTIQN ACCURACY

SGT 851.3 S_R 510ol _G3 2J9.6

RRT .5528 RRF .6629 RIT ,7630

SCaB 992.5 _3 .1452 R13 .8030

SC,I 909.J _ _J_.0 THA 22.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OATE OCT 16 ]970 FLIGHT TIME 78.00 ARRIVAL 0ATE JAN _ 197]

HELIOCENTRIC COMIC

RL 149.13 LAL -.00

RP 107.48 LAP 2.82

RC 79.396 GL ]I.Z9

PLANETOCENTRIC CONIC

C3 58.339 VHL 7.638

LNCH AZMTH LNCH TIME

90.00 g J9 Z

90.00 11 48 31

]00.00 I 39 29

]00.00 13 IO 45

1|0.00 2 45 4I

1]0.00 14 21 4

0]5TANCE 237.836

LOL 22.22 VL 29.556 GAL -15.39 AZL 86.99 _CA 110.34 5MA
LOP 132.58 VP 39.538 GAP .23 AZP 91.05 TAL 250.78 TAP

GP -25.58 ZAL 164.34 ZAP 91.90 ET$ 356.09 ZAE 148.32 ETE

146.43 ECC .26604 INC 3.008] V! 29.879

J.|I RCA ]07.47 APO ]85.39 V2 _5.259

237.67 ZAC 72.80 ETC 256.47 CLP -9?.11

0LA -1.93 RAL 214.75 RAO 6569.1 VEL 13.405 PTH 2.45 VHP 4.690 OPA -36.69

L-I TINE IN] LAT |NJ LONG |NJ RT ASC IN] AZNTH IN] TIME PO CST TIH
2420.85 -23.98 54.99 93.97 105.53 O 59 23 1820.9

5]84.28 25.91 232.I5 95.52 78.15 13 14 55 4584.3

2161.35 -25.33 35.48 93.55 106.42 2 15 31 I56J.3

4919.01 27.28 212.31 95.19 77.29 14 32 44 4319.0

1954.16 -28.98 18.44 92.24 108.97 3 I8 J5 1354.2

4698.97 31.00 194.55 94.13 74.82 15 39 22 4099.0
DIFFERENTIAL CCRR£CTION$ MIO-COUR54E EXECUTION ACCURACY

TOE .5274 TRA -.9827 TC3 -.2691 8AU .3145 SGT 946.3 SGR 512.9 5G3 222.8

ROE -.2337 RRA -.2914 RE3 -.2812 FAU .09760 ART ,5803 RRF .6798 RTF .7901
FOE 1.5J77 FRA -.9050 FC3-1.4483 85P 2527 ,_ |076.4 R_3 .I515 R13 .8217

60E .5768 ERA 1.0250 8C3 .4033 FSP -665 SGI 1001.4 .%2 394.7 THA 20.84

RAP 207.75 ECC 1.9601

IN] 2 LATINJ 2 LONG

-21.62 47.]1

24.02 223.99

-22.84 27.57

25.26 204.09

-26.12 10.43

28.6! ]86.16

CRSIT 0ETERNINATIC_ ACCURACY
ST 453.5 SR 187.6 SS 469.5

ERT -.6424 CR5 .8527 EST -.9448

LSA 659.9 HSA 159.3 $SA 19.4
ELI 470.8 EL2 138.5 AbF ]63.66

LAUNCH DATE OCT 16 1970 FLIGHT TIME BO.00 ARRIVAL DATE JAN 4 1971

HELIOCENTRIC CCNIC 01STANCE 244.168

RL 149.13 LAL -.00 LCL 22.22 VL 29.494 GAL -15.L_ AZL 86.81 PICA 1J3.58 SHA

RP 107.48 LAP 2.92 LOP 135.83 VP 39.492 GAP .76 AZP 91.28 TAb 250.05 TAP

RC 81.621 GL 12.09 GP 26.20 ZAL 163.46"ZAP 96.15 ETS 354.01ZAE 146.18 ETE

145.84 ECC .26335 1NO 3.1895 VJ 29.879

3.63 RCA 107.44 APO |84.25 V2 35.258

233.12 ZAC 71.94 ETC 256.25 CLP -96.85
PLANETOCENTRIC CONIC

C3 57.199 VHL 7.563 0LA -1.33 RAL 215.44 RAO 6569.0 VEL 13;363 PTH 2.44 VHP 4.688 OPA -38;66 RAP 205.90 ECC ].94J3
LNCH A2'NTH LNCH TIME L-I TIME IN] LAT IN] LONG |NJ RT ASC IN] A2MTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

gO.OO 0 |7 20 2434.64 -24.23 55._Z 94.53 105.12 0 57 55 I834.6 -21.92 48.01

gO.O0 II 55 43 5160.8] 25,57 230.52 95.60 77.40 13 21 44 4560.8 29.58 222.41

1(30.00 ! 38 3 2174.24 -25.58 36.36 94.12 106.02 2 14 18 ]574.2 -23.14 28.41

100.00 J3 17 41 4896.45 26.94 210.72 95.24 76.52 ]4 39 17 4296.4 24.8! 202.57

I10.00 2 44 53 1965.04 -29.22 I�._D 92.84 108.58 3 17 38 J365.0 -26.41 ]J .15

JlO.OO 14 27 20 4678.4| 30.63 193.06 94.14 74.02 15 45 19 4078.4 28.13 184.76

OZFFERENTIAL CCRRI[CTION$ HID-COURSE EXECUTION ACCURAC_ CRBIT OETERNINATION ACCURACY
TOE .5882 TRA-1.0416 TC3 -.3455 9AU .3451 SGT |046.3 _ 512.9 _3 224.0 ST 504.9 SR 174.6 55 479.6

ROE -.2|44 ARA -.2766 RE3 -.2903 FAU .09700 ART .6Oil RRF .6944 RTF .8104 CRT -.6495 CR5 .85J3 CST -.9487

FOE 1.5387 FRA -.8666 FC3-1.4682 85P 2854 _ 1J65.3 R_3 .J594 RI3 .8359 LSA 700.3 HSA 157.0 SSA ]9.4

BOE .6261 8RA 1.0777 8C3 .4513 FEP -674 SGI |097.8 SG2 390.7 THA ]8.90 ELl 518.3 EL2 129.3 ALF J66.48

LAUNCH 0ATE OCT t6 1970 FLIGHT TIME 82.00 ARRIVAL CATE JAN 6 1971

HELIOCENTRIC CONIC

RL 149.13 LAL -.00

RP 107.48 LAP 3.02

RC 85.861GL 12.93

PLANETOCENTRIC CONIC

C3 56.094 VHL 7.490

LNCH AZNTH LNCH TIldE

90.00 O 15 39
90.00 ]2 3 23

][30.00 I 36 41

100.00 13 25 3

I|0.00 2 44 11

110.[30 14 34 2

0ZFFERENTIAL CCRRECTIONS

TOE .653J TRA-_.O998TC3 -.4031 8AU .3759

ROE -.1952 RRA -.2593 RC3 -.2979 FAU .09557

FOE 1.5483 FRA -.8189 FC3-1.4751 85P 31_

BOE .6816 ERA 1.1300 BC3 .5012 FEP -677

145._2 ECC .2607! INC 3.3801 V] 29.879

6.07 RCA 107.36 APO 185.08 V2 35.256

229,_ ZAC 7J.13 ETC 256.05 CLP-JO].40

0ISTANCE 250.460

LCL 2?.22 VL 29.428 GAL -|5.04 AZL 86.62 HCA 1J6.82 SHA

LOP 139.08 VP 39.44| GAP _.25 AZP 9J.53 TAL 249.25 TAP

GP -26.80 ZAL J62,51 ZAP I00.16 ETS 351.89 ZAE 144.00 £TE

0L4 -.70 RAL 216.J9 RA0 6569.0 VEL 13.32! PTH 2.45 VHP 4.706 DPA -36.69 RAP 204.27 ECC ].9232

L-I TINE IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

2449.37 -24.49 56.92 95.J8 104.68 0 56 29 1849.4 -22.23 48.98
5136.50 25.20 228.83 95.73 76.64 13 29 0 4536.5 23.1] 220.79

2188.03 -25.83 37.30 94.78 105.59 2 13 9 1588.0 -23.45 29.52

4873.08 26.55 209.09 95.36 75.74 14 46 16 4273.1 24.33 201.00
J_76.73 -29.47 20.02 93.53 108.16 3 17 7 1376.7 -25.71 ]1.92

4657.14 30.22 |91.54 94.21 73.20 15 51 39 4057.1 27.62 183.31

HI0-_SE EXECUTION ACCURACY ORBIT 0ETERHZNATION ACCURACY
SGT 1149.9 SGR 510.6 SG3 223.3 ST 560.8 SR J6J .3 SS 488.4

AR_ .6161RRF .7073 RTF .8256 CRT -.6569 CRS .8506 CST -.9fi20

5G8 1258.2 R23 .1692 R/3 .8465 LSA 744.4 NSA 154.0 SSA |9.3

$C.I 1197.4 SG2 386.3 THA 17.14 EL1 570.5 EL2 |19.4 ALF 168.79

LAUNCH DATE OCT 16 1970 FLIGHT TIME 84.00 ARRIVAL DATE JAN 8 ]971

HELIOCENTRIC CONIC

RL 149.13 LAL -.00

RP 107.49 LAP 3.10

RC 86.111GL 13.83

PLANETOC[NTRIC CONIC

C3 55.030 VHL 7.418

LN(Jq A2'NTH bNCJ-I TINE
gO.DO 0 13 57

90.00 12 11 35

100.00 I 35 17

100.00 13 32 56

110.00 2 43 30

110.00 14 41 12

DISTANCE 256.7_2

LQ,. 22.22 VL 29.358 GAL -]4.85 AZL 86.42 PICA 120.06 SHA 144.57 ECC .25811 INC 3.58J9
LOP 142.33 VP 39.387 GAP 1.73 AZP 9!.80 TAL 248.37 TAP 8.43 RCA J07.25 APO 181.88

GP -27.42 ZAL 16_.47 ZAP 103.91 ET5 349.73 ZAE 141.8! ETE 226.0! ZAC 70.34 ETC 255.88

OLA -.03 RAL 2!7.00 RAO 6569.0 VEb 13.281PTH 2.43 VHP 4.J44 OPA -36.82 RAP 202.86

L-J TINE IN] LAT IN] LONG IN] RT AS( IN] AZ_4TH IN] TIME PO CST TIN JNJ 2 LAT
2465.36 -24.76 58.02 95.91 104.2'0 0 55 2 1865.4 -22.56

5JII.OB 24.79 227.08 95.93 75.85 13 36 46 4511.J 22.60

2L_03.1Y4 -26.10 38.33 95.52 105.11 2 12 0 !603.0 -23.78

4848.66 26.13 207.40 95.54 74.95 14 53 45 4248.7 23.81

1989.49 -29.74 Z0.91 94 [31 107.69 3 16 39 1389.5 -27.04

4634.95 29.77 189.97 94.34 72.37 15 58 27 4034.9 27.07
0IFFERENTIAL CORRECTIONS

TOE .7216 TRA-!.1570 TC3 -.4616 8AU .4067

ROE -.1763 _A -.2398 RE3 -.3041FAU .09345

FOE 1.5469 FRA -.7651FC3-1.4702 8SP 3534

_E .7428 8RA 1.1816 BE3 .5528 FSP -675

HI0-CCX,IR,_E EXECUTION ACCURACY

S(,T 1256.2 SGR 506.4 SG3 2_.9

ART .6266 RRF .719I RTF .8370

I354.5 R23 .IBO9 R|3 .8545

SGI 1299.6 SG2 381.5 THA 15.55

V! 29.879

V2 35.254

CLP-]05.72

ECC 1.9057

IN] 2 LONG
50.03

219.;0

30.3]

199.37

]2.77

18].82

ORBIT OETERNINATION 4CCURACY

ST 618.8 SR 147.7 SS 495.8

CRT -.b'_4_ CR5 .8506 CST -.9549

LSA 792.2 MSA 150.5 SSA 19.1

EL/ 6_6.8 EL2 109.0 ALF 170.70

22O6



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH C_TE O(T 16 1970 FLIGHT TIRE 66.00 ARRIVAL CATE JAN 10 1971

HELIOCENTRIC CONIC
RL 149.13 LAL -.O0

RP 107.50 LAP 3.17

RC 88.372 GL J4.79

PLANEI_ENTR|C CONIC
C3 54.010 VHL 7.349

LNCH AZNTH LNC.H TIRE

90.130 0 12 9

90.00 12 20 24

IfX}.OO I 33 48

100.OO 13 41 25

110.00 2 42 47

110.OO 14 48 56

DIFFERENTIAL CORRECTIONS

TOE ,7970 TRA-1.ZI]_3 TC3 -.5J8§ 8AU .4350

ROE -.1541RRA -.21§2 RC3 _.3068 FAU .08996

FOE 1.5549 FRA -.6889 FC3-1,4420 0SP 3804

BOE .8117 BRA 1.2289 BC3 .60Z4 FSP -633

DISTANCE 262.929

LOL ZZ.22 VL 29.284 GAL -14.66 AZL 86.20 HCA 123.31 SMA 143.89 ECC .25556 INC 3.7973 Vl 29.879

LOP 145.58 VP 39.329 GAP 2.18 AZP 92.09 TJL 247.4-2 TAP 10.73 RCA 107.12 APO 180.66 V2 35.251

GP -28.07 ZAL 160.36 ZAP I0_.3_ ETS 347.52 ZAE I39.66 ETE 223.28 ZAC 69.55 ETC 255.73 CLP-I09.BO

DLA .69 RAL 2|7.88 RAD 6569.0 VEL 13.243 PTH 2.42 VHP 4.BO0 0P4 -37.06 RAP 20].66 ECC 1.8889

L-I T|RE ]NJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIRE PO CST TIM INJ Z LAT INJ 2 LONG

2482.97 -25.05 59.2_ 96.74 103.66 0 53 31 1863.0 -22.92 51 .20

5064.25 24.33 ._25.25 96._0 75.04 13 45 B 4484.2 22.04 217.33

2219.55 -26.39 39.48 96.36 104.57 2 I0 48 1619.6 -24.13 31.41

4822.89 25.67 205.63 95.79 74.13 15 I 48 4222.9 23.24 197.67

2003.64 -_0.03 21.91 9fl.J9 107.16 3 16 1! 1403.6 -27.39 13.72

4611.57 29.28 188.33 94.§3 71.51" 16 5 47 4011.6 26.47 J80.27

NIO-COURSEEXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1362.6 SGR 495.9 SG3 216.0 ST 683.1 SR 131.0 SS 507.8

RRT .63LP'Z RRF ,726I R'iF .8440 CRT -.6718 CRS .8523 CST -.9566

|450.0 R23 .|920 RI3 .8586 LSA 848.4 MSA 147.0 $SA 16.6

SG| |40|.0 .TK',2 373.7 THA 13.97 EL1 688.9 ELI 96.2 ALF 172.51

LAUNCH 0ATE OCT J6 1970 FLI_.IT TINE 88.00 ARRIVAL GATE JAN 12 1971

HFL IOCENTRIC CONIC

RL 149.13 LAL -.00
RP 107.51 LAP 3.24

RC 913.641 GL 15.83

PLANE TOCENTRIC CONIC

C3 53.052 VIII. 7.284
LNO_ AZMTH LNCJ-I TIRE

90.DO 0 10 9

90.DO 12 29 56

100.00 I 32 10

100.00 13 50 35

110.00 2 41 59

II0.00 /4 57 16

DISTANCE269.|II

LOL 22.22 VL 29.ZD8 GAL -14.47 AZL 85.97 HC.A 126.55 5MA 143.20 ECC .2fi306

LOP 148.83 VP _J.Z69 GAP 2.61 AZP 92.40 TAL 246.41 TAP 12.96 RCA 106.96

GP -?.8.78 ZAL 159.16 ZAP 110.60 ETS 345.23 ZAE 137.54 £TE 221.D0 ZAC 68.75

OLA 1.47 RAL 218.82 RAO 6566.9 VEL 13._7 PTH 2.41VHP 4.87! 0PA -37.44

L-| T|NE INJ LAT |NJ _ INJ RT ASC ;NJ AZNTH |NJ TIME PO CST TIN

2502.64 -25.36 60.58 97.68 103.05 0 51 51 1902.6

5053.71 23.81 L_"Z3._. 96.54 74.21 13 54 II 4455.7

_.38.07 -26.70 40.77 97.32 103.96 2 9 28 1638.1

479§.52 25.14 203.76 96.11 73.28 15 10 31 4195.5

2019.56 -30.34 23.05 96.19 106.55 3 15 38 1419.6
4586.79 28.73 186.61 94.80 70.63 16 13 43 3986.8

OIFFERENTIAL CORR[C TI CI_LS

TDIE .87_0 TRA-I.2639 TC3 -.5775 BAU .4656
RDE -.1365 RRA -.1935 RC3 -.31Z0 FAU .08723

FOE 1.5_NJ6 FR/t -.6365 FC3-J.4235 BSP 4199

8DE .8836 BRA 1.2786 8C3 .6564 1:'51=' -643

NID-GOURSE E_ECUTION ACCURACY

SGT 1472.6 SGR 491.2 SG3 211.6
_T .6361 RRF .7393 RTF .8509

1552.4 R_3 .Z089 RI3 .8639

SC,,| 1507.6 SG2 370.2 THA 12.76

IN(. 4.0294 VI 29.879

APO 179.43 V2 35.247
ETC 255.60 CLP-II3.66

RAP 200.65 ECC 1.8731

INJ 2 LAT INJ 2 LONG

-23.3J 52.51

21.42 215.47

-24.52 32.65

22.61 195.88

-27.78 14.79

25.62 178.64

ORBIT DETERMINATION ACCURACY

ST 749.2 SR 117.5 SS 511.3

CRT -.6789 ORS .6516 CST -.9594

LSA 9D3.3 MSA 142.5 SSA 18_4

ELI 753,4 £L_ 85.7 ALF J73.84

LAUNCH DATE OCT 16 1970 FLIGHT TIRE 90.00 ARRIVAL GATE JAN 14 1971

I'_LIOC[NTRIC CONIC

Rt.. 149.13 LAL -.IX]

RP 107.53 LkP 3.29

RC _1Z.917 GL 16.97

PLANETC_ENTRlC CONIC

C3 52.163 VHL 7.222

LNCH AZMTH LNCH TIRE

90.00 0 7 52

90.00 12 40 19

100.00 I 30 17

IOG.O0 14 0 35

110.00 2 41 I

'I0.00 15 6 21

L. ;ERENTIAL CCRRECTIONS

T_E .5549 TRA-1.3147 TC3 -.6355 BAU .4948

ROE -.1174 F_ -.1690 RC3 -.3155 FAU .08387
FOE I .5074 F_A -.5764 FC3-| .3920 BSP 4578

8OE .9620 BRA 1.3255 BC_ .?095 FSP -638

CISTANCE 275.260

LOL 22.22 VL 29.129 G4L -14.27 kZL 85.72 I'W.A 129.79 5NA 142.49 ECC .25061 INC 4.2817 Vt 29.879

LOP 152.08 VP 39.Z06 GAP 3.02 AZP 92.74 TAL 245.35 TAP 15.13 RCA 106.78 APO 178.19 V2 35.243

GP -29.57 ZAL 157.85 ZAP 113.51 ETS 342.86 2AE 135.47 ET_219.13 ZAC 67.91 ETC 255.47 CLP-117.30

0L4 2.32 RAL 219.84 RA0 6568.9 VEL 13.173 PTH 2.41 VHP 4.958 DPA -37.99 R4P 199.81 ECC 1.8585

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZNTH |NJ TIRE PO EST T|M INJ 2 LAT INJ 2 LONG

2524.91 -25.69 62.13 98.75 102.34 0 49 57 1924.9 -23.73 54.00

5025.06 23.23 221.26 96.96 73.33 14 4 4 4425.1 20.73 213.49

2259.05 -27.04 42.23 98.41 103.26 2 7 57 1659.1 -24.95 34.06

4766.15 24.55 201.78 96.51 72.39 15 213 1 4166.2 21.91 193.98

L_037.69 -30.69 24.35 97.32 105.86 3 14 59 1437.7 -28.21 16.03

4560.28 28.12 184.79 95.14 69.71 16 22 21 3960.3 25.09 176.92

NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1583.0.SGR 484.2 SG3 206.0 ST 820.1 SR 102.4 SS 516.3

R_T .6366 RRF .7508 RTF .8558 CRT -.6855 CRS .6511 CST -.9616

SC_ 1655.4 1_3 .2269 R13 .8673 LSA 964.5 NSA 137.9 SSA 18.1

SGI 1614.4 SG2 366,1 THA 11.62 ELI 823.1 EL2 74;3 ALF 175.07

LAUNCH OATE OCT 16 1970 FLIGHT TINE 92.00 ARRIVAL _ATE JAN 16 1971

H_LIOCENTRIC CONIC

RL 149.13 LAL -.DO

RP 107.54 LAP 3.33

RC 95.197 GL 18.21

PLANETOCENTRIC CONIC
C3 51.363 _ 7.167

LNCH A214TH _ TINE
90.00 0 5 12

90,00 12 51 43

100;00 1 28 4

IDO.DO 14 11

110.DO 2 39 49
IIO.DO 15 16 17

OIFFERENTZAL CORRECTIOI_

TOE 1.O435 TRA-1._W_O TO3 -.6919 B_ .5926
ROE -.0971RRA -,14L_Z RC3 -.3177 FAU ,0_1009

FDE 1.4849 FRA -.5130 FC3-|.3499 OSP 4948
BOE 1.0480 BRA I._34 BC3 .7613 FSP -625

DISTANCE 201.378

LOL L_Z.Z2 VL _9.047 GAL -14.07 AZi. 85.44 H(.A 133.02 SMA 141.77 ECC .24821 IN(: 4.5589 Vl 29.879

L(3P 155.33 VP 39-,141 GAP 3.41 _ 93.11 TAL 244.23 TAP 17.25 RC_ 106.58 APO 176.95 V2 35.238

GP -30.48 ZAL 156.43 ZAP 116.12 ETS 340._6 ZAE 133.44 ETE 217.60 ZAC 66._9 ETC 255.36 CLP-120.71

0LA 3.26 RN. 220.94 RA0 6568.9 _EL 13.142 PTH 2.40 VHP 5.061 DPA -38.72 RAP 199.09 ECC 1.8453

L-I TINE INJ L.AT INJ L(31_ JNJ RT AS_ INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
2550.43 -26.05 63.91 I19.97 101.52 0 47 43 1950.4 -24.20 55.73

4991.87 22.56 219.06 97.47 72.42 14 14 55 4391.9 19.95 211.36

2"?.83.14 -27.40 43.93 99.65 102.4_ 2 6 7 1683.1 -25.42 35.69

4734.39 23._ 199.66 97.00 71.47 15 30 27 4134.4 21.13 191.94

2058.59 -31.07 25.86 96.62 105.03 3 14 7 |458.6 -28.69 17.46

4531.70 27.43 182.85 95.58 68.75 16 31,49 3931.7 24.29 175.09
NID-COURSEE_ECUTZON ACCURACY ORBIT OETERNII_TION ACCURAC_

5_T 1693.8 SGR 475.8 5_3 199.3 ST 896.6 SR 85.9 55 522.5

RRT .6342 RRF .7615 RTF .8592 CRT -.6903 CRS .8489 CST -.9636

1759.4 1_3 .2462 RI3 .8695 LSA 1032.6 HSA 133.5 SSA 17.6

S_1 1721.8 SG2 361.9 THA 10.57 ELI 898.6 EL2 62.0 ALF 176.20

2207



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 16 1970 FLIGHT TINE 94.00 ARRIVAL DATE JAN 18 1971

HELIOCENTRIC CONIC

RL 149.13 LAL -.00

RP 107.56 LAP 3.36

RC 97.481GL 19.56

PLAN[TO(ENTRIC CONIC

C3 50.679 VHL. 7.119

LN(J.I AZl4TH LIMCH TIME

90.00 D 2 D

90.00 13 4 20
100.00 I 25 22

100.00 14 23 59

110.00 2 38 16
110.00 15 27 13

DISTANCE 287.467

LOL 22.£2 VL 26.964 GAL -13.86 AZL 85.13 PICA 136.26 SIAA 141.04 gcc .24587 INC 4.8669 Vl 29.879

LOP 158._8 VP 39.074 GAP 3.78 AZP 93.52 TAL 243.06 TAP 19.32 RCA 106.36 APO 175,72 V2 35.232

GP -31.53 ZAL 1§4.88 ZAP 118.41 KTS 337.72 ZA[ 131.44 ETE 216.37 ZAC 65.97 ETE 255.24 CLP-123.93

DLA 4.32 RAL 222.12 RAO 6568.9 VEL 13.116 PTH 2.39 VHP 5.180 OPA -39.65 RAP 198.48 ECC 1.8540

L-! TINE INJ LAT INJ LCNG |NJ RT A_ |NJ AZNTH INJ TZNE PO CST TIN ZNJ 2 LAT INJ 2 LONG

2580.00 -26.43 65.99 101.37 100.54 0 45 0 1980.0 -24.71 57.75

4955.62 21.80 216.68 98.10 71.47 14 26 55 4355.6 19.07 209.07

2311.10 -27.80 45.92 101.07 101.46 2 5 54 1711.1 -25.94 37.61

4699.73 25.11 197.57 97.61 70.50 15 41 58 4099.8 20.24 189.75

2082,97 -31.48 27.64 100.11 104.06 3 12 59 1483.0 -29.25 19.15

4500.65 26.64 180.78 96.12 67.75 16 42 I5 3900.7 23.39 173.13

DIFFERENT|AL CORRECTIONS N|O-CCUR,T_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0E 1.1408 TRA-1.4031TC3 -.7457 BAU .5494 SGT 1804.6 SGR 466.6 SG3 191.B 5T 979.7 SR 66.2 SS 529.7

ROE -.O757 RRA -.1130 RC3 -.3185 FAU .07596 RRT .6282 RRF .7713 RTF .8616 CRT -.6920 (R5 .8432 CST -.9655

FOE 1.4629 FRA -.4475 FC3-1.2977 BSP 5_05 _ 1864.0 R_3 ._o69 RJ3 .8709 LSA 1108.2 HSA 129.5 SSA 16.8
BOE 1.1434 8RA 1.4097 BE3 .8109 FSP --603 _! 1829.2 SG2 358.1 THA 9.60 ELI 960.9 EL2 49.2 ALF 177.24

LAUNCH DATE OCT 16 1970 FLIGHT TINE 96,00 ARRIVAL DATE JAN 20 1971

HELIOCENTRIC CONIC OISTAI_E 293.529

RL 149.13 LAL -.DO LOt, 22.22 VL 26.880 GAL -13.64 AZL 84,79 14C4 139.49 SNA 140.31 ECC .24358 INC 5.2154 Vl 29.879

RP 107.58 LAP 3.38 LOP 161.83 VP _9.006 GAP 4.13 AZP 93.97 TAL 241.85 TAP 21.34 RCA 106.15 APO 174.49 V2 55.226
RC 99.767 GL 21.11GP -32.73 Z/¢ 153.17 ZAP 120.39 ETS 334,69 ZAE 129.44 ETE 215.41ZAC 64.80 ETC 255.11 CLP-126.98

PLAMETOCENTRJC EONJC
C5 50.145 _ 7.O81 0LA 5.51RAL _23.39 RAD 6568.8 VEL 13.096 PTH 2.39 VHP 5.317 DPA -40.81 RAP 197.90 ECC 1.8255

LNCH AZNTH LNCH TIME L-I T|NE INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 23 54 10 2614.70 -26.84 68,45 102.99 99.38 24 37 45 Z014.7 -25.27 60.13

90.00 13 18 25 4915._5 20.91 214.08 98.87 70.46 14 40 20 4315.7 18.06 206.57

IOO.DO I 22 3 2343.94 -_.22 48.27 102.73 100.29 2 | 7 1743.9 -26.51 39.08
IDO.DO 14 37 9 4661.65 22.Z'Z 194.89 96.35 69.48 15 54 51 4061.6 19.25 187.37

110.DO 2 36 15 2111.69 -31.94 29.79 101.84 102.88 3 11 27 1511.7 -29.84 21.17

IJO.DO 15 39 _6 4466.65 29.75 178.94 96.80 66.70 |6 33 53 3866.7 22.57 17J.01

OlFFEMENTIAL COI_IECTIONS NIO-COUR_ EXECUTION ACCURACY GK_IT DETERMINATION ACCURACY

TOE 1.2480 TRA-1.4443 TC3 -.7966 BAU .3751 SGT 1916.0 SGR 497.4 SG3 183.8 ST 1070.0 5R 49.7 53 537.7

ROE -.0537 RRA -.0814 RC5 -,3181FAU ,O7164 RRT .6186 _ .7802 RTI r .8635 CRT -.6858 CRS .8_74 CST -.9675

FOE 1.4406 FRA -.3829 FC3-1.2368 BSP 5673 _ 1969.8 R23 .2889 RI3 .8719 LSA 1191.8 MSA 126.0 55A 15.9

801[ 1.2491BRA 1.4466 6C3 .6578 FSP -984 ._1 1937.9 SG2 395.4 THA 8.70 ELI J070.5 EL2. 56.1ALF 178.17

LAUNCH DATE OCT 16 1970 FLIGHT TINE 98.00 ARRIVAL DATE JAN 22 1911

DISTANCE 299.564

LOL 22._2 VL 28.794 GAL -13.42 AZL 84.39 PICA 142.73 S_A 159.58 ECC .24136 INC 5.6089 Vl 29.879

LOP 165.07 VP _.936 GAP 4.47 AZP 94.47 TAL 240.59 TAP 25.51 RCA 105.89 APO 175.27 V2 35.218

GP -34.20 ZAL 151.29 ZAP 122.01ETS 331.85 ZAE 127.40 ETE 214.69 ZAC 65.45 ETC 254.95 CLP-129.86

DLA 6.96 RAL 224.78 RAD 6568.8 VEL 13.083 PTH 2.39 VHP 5.476 DPA -42._2 RAP 197.50 ECC 1.8196

L-I TII_ INJ LAT INJ LONG INJ RT ASC INJ AZt4TH INJ TINE PO CST TIM INJ 2 L_LT INJ 2 LONG

2655.87 -27.26 71.39 104.90 97.96 24 53 37 2055.9 -25.88 62.99

4871.15 19.87 211.23 99.81 69.40 14 55 50 4_71.1 16.89 203.82

2382.94 -28.66 51.08 104.66 98.87 I 57 37 1782.9 -27.14 42.61

4619.31 21.19 192.17 99.27 68.41 16 9 22 4019.5 18.07 184.76
2145.91 -32.43 32._D 103.88 101.45 3 9 24 1545.9 -30.51 25.61

4429.10 24.71 176.11 97.65 6_.60 17 6 56 _29.1 21.21 168.72

HELIOCENTRIC CONIC

RL 149.13 LAL -.DO

RP 107.60 LAP 5.39

RE IO2.053 GL 22.82

PLANETOCENTRIC CONIC

C3 49.811VHL 7.058

LN_4 AZNTH LNCH TINE

90.00 25 49 21

90.00 13 34 18

100.00 1 17 54

I00.00 14 52 22

110.00 2 53 38

liD.DO 15 53 7

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3736 TRA-1.4737 T(3 -.8389 BAU .5964 S_T 2024.3 _ 444.6 ,_3 174.4 ST 1172.6 SR 28.6 55 5_1.2

ROE -.0282 RRA -.0438 RE3 -.31_6 FAU .06651 RRT .60|B RRF .7850 RIT .8637 CRT -.6326 CR5 .7558 CGT -.9692

FOE 1.4308 FRA -.306_ F(3-1.1559 BSP 3_3 SG_ 2072.9 R_3 .3116 R|3 .87]3 LGA 1290.1NGA 124.5 55A 14.6
BOE 1.5739 BRA 1.4743 BC3 .8996 FSP -534 ,T_I 2042.4 SG2 352.0 THA 7.76 ELI 1172.9 EL2 22.1 ALF 179.12

LAUNCH DATE OCT 16 1970 FLIGHT TINE IDO.DO ARRIVAL DATE JAN 24 1971

HELIC(ENTRIC O3NI(

RL 149.13 LAL -.DO

RP IO7.63 LAP 3.39

R_ I04_339 GL 24.76

PLANET(_ENTR_¢ CONIC

C3 49.756 VHt. 7.054

LNO_ AZNTH _ TINE
90.00 23 43 17

90.DO 13 52
100.00 1 12

I00.00 1_ 9 43

IlO.DO 2 _0 11

IIO.DO 16 8 39

DISTANCE, _O5.575

LOL 22.22 VL _8.708 GAL -13.19 AZl, 83.93 H_ 145.96 SlAA
LOP 168.92 VP 3_.86fl GAP 4.80 AZP 95.03 TAL 239.29 TAP

GP -3§.92 ZAL 149.18 2AP 123.29 ETS 328.56 ZAE 125._0 ETE

1_8._6 ECC .25921 INC 6.0675 Vl 29.879

25.25 RCA .105.64 L_ 172.07 V2 35.211

214.I6 ZAC 61.85 ETC 254.76 CLP-132.61

OLA 8.42 RAL 226._3 RAO 6968.8 ',/EL 13.081PTH 2.39 VHP 5.664 OPA -43.90 RAP 196.60 ECC 1.8189

L-J TIN_ INJ LAT INJ _ INJ RT AS( INJ AZNTH _NJ TZNE PO CST TIN INJ 2 LAT INJ 2 LONG

2709.35 -E7.68 74.95 107.14 96.22 24 28 22 2105.3 -26.55 66.47

4821.12 18.64 208.07 101.(30 68.29 I5 12 49 4221.1 15.53 200.78
_429.83 -,_9.11 54.49 106.99 97.13 1 93 6 1829.8 -27,81 45.93

4571.87 19.97 189.17 100.43 67_28 16 25 59 5971.9 16.72 151.89

2187.13 -32.94 39.41 106.29 99.68 3 6 56 1587.1 -31.26 26.59

4_87.32 23.91 173.46 _.72 64.44 17 21 47 3787.3 19.88 166.21

CRBIT DETERtAINATION ACCURACY

ST 1279,3 SR 14.9 S5 557,1

CRT -.3579 CR5 .3993 CST -.9715

LGA 1390.0 NGA 121.5 55A 13.5

ELI 1279,3 EL2 15.9 ALF 179.76

DIFFERENTIAL O_CTIONS

TOE t-._65 TRA-|oS070 T(3 -.BS_O BAU .622_

ROE -.DO81RRA -,0069 R(3 -.3119 FAU .06231

FOE i.3982 FRA -.2963 FC3-1.08A2 8SP 6399

60( 1.5069 BRA 1.5071 B(3 .9354 FSP -533

NID-C_URGE EXECUTION ACCURACY

S_T 2139.4 SGR 439.6 _3 165.6

RRT .5821 RRF .7907 RTlr .8666

2184.0 R23 .3344 RI3 .6735

S_I 2155.0 SG2 354.8 THA 7,01

220S



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 16 1970 FLIGHT TIME IDZ.00 ARRIVAL _ATE JAN 26 1971

HELIOCENTRIC CONIC DISTANCE 3IJ.561

RL I49.13 LAL -.00 LOt. Z2.ZZ VL 28.620 GNL -12.95 AZL 83.39 HC.A 149.18 SMA 138.I3 ECC .23713 INC 6.6094 V] 29.879

RP 107.65 LAP 3.38 LOP ]71.56 VP 38.793 GAP 5.J0 AZP 95.68 TAL 237.96 TAP Z7.14 RCA 105.38 APO I70.89 VZ 55.20_

RC 106.6E4 GL 26.98 GP -37.96 ZAL 146.61 ZAP 124.06 ETS 3Z4.97 ZAE I23.08 ETE 213.79 ZAC 59.95 ETG 254.51 CLP-135.27

PLAME TOCENTRI C CONIC

C3 50.084 VHL 7.077 CLA 10.ZZ RAL 227.97 RAO 6568.8 VEL 13.094 PTH 2.39 VHP 5.888 DPA -45.90 RAP 195.68 ECC 1.8243

LNCJ4 A2'NTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH [NJ T|ME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 23 35 33 2765.64 -28.05 79.32 109.83 94.06 24 2! 38 2165.6 -27.19 70.76

90.0(3 14 13 32 4764.1| 17.17 204.54 IOZ._J 67.13 15 32 56 4164.1 13.92 197.37
10(3.00 1 5 53 _.95 -29.52 58.69 109.70 94.96 | 47 20 1886.9 -28.52 50.03

100.130 lfl 29 48 4518.03 18.52 185.83 101.89 66.11 16 45 6 3918.0 15.14 I78.68

I10.00 2 25 39 2237.37 -33,45 39.24 109.19 97.47 3 2 56 1637.4 -32.06 30.28

110.130 16 26 _. 4340.37 22.10 170.55 100.09 63.23 |7 38 53 3740.4 18.33 163.44

OIFFERIENTIAL _CTI(_I_ NlO-COl_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TDI[ 1.6677 TR/&-|.5293 TC3 -.9lib E_4J .6435 SGT 2252.0 _ 43J .| SG3 155.4 ST 1402.5 SR 19.2 SS 568.4

ROE .O141 RRA .O348 RC3 -.3038 FAU .0573! RRT .5504 RRF .7879 R'W .8685 CRT .4695 CRS -.5981 CST .9738

F'DIE 1.3779 FRA -.1960 FC3 -.9206 BSP 6773 _ 2292.9 1_3 .3562 R13 .8747 LSA 1._8.6 HSA 120.7 SSA 12.0

BOE 1.6678 BRA 1.5297 E_3 .9611 FSP -505 SG! LP'264.8 .SG2 357.9 THA 6.17 ELI 1402.5 EL2 17.0 ALF .37

LAUNCH DATE OCT 16 1970 FLIGHT TIHE 104.00 ARRIVAL DATE JAN 28 ]971

HELIOCENTRIC C.,_I I C

RL 149.13 LAL -,,00
RP |07.68 LAP 3.36

RC IO8.906 GL 29.53

PLANE TOCFNTR | C CCNIC

(:3 50.970 W4L 7.1_

A214TH INCH T|NE

go.o0 23 25 31

90.00 14 36
IOO.OO 0 57 6

100.00 15 53 29

110.00 2 19 37

110.00 16 47

DISTANCE 317.526

LOL 22.22 VL 26.533 GAL -12.70 AZI. 82.74 HC_4 152.40 5HA /37.42 ECC .23511"INC 7.2639 Vl 29.879

lOP 174.BJ VP 36.7_ GAP 5.40 AZP 96.44 TAL 236.59 TAP 28.99 RCA 105.I! APO 169.73 V2 35.193
GP -40.42 ZAL 144.11 ZAP |24.37 [T6 32|.04 ZAE 1_.67 ETE 213.54 ZAC 57.66 ETC 254.I7 CLP-137.87

01._ IE.33 RAL 229.83 RAO 6568.9 VEL 13.128 PTH 2.40 VHP 6.163 0PA -48.24 RAP 194.38 ECC 1.8388

L-I T|NE INJ I._T |NJ LONG INJ RT AS( INJ AZMTH INJ TZME PO C$T TIM INJ 2 LAT INJ 2 LONG

Z_10.32 -26.29 84.77 113.07 91.34 24 12 5J 2240.3 -27.80 76.14

46_.16 15.38 ZO0.52 104.47 65.93 15 56 46 4098.2 12.00 J93.48

2557.60 -29.82 63.9_ 113.02 92.22 I 39 44 1957.6 -29.19 55.17
4456.11 16.77 |82.07 I03.81 64.89 17 7 45 3856.1 13.25 175.05

2299.42 -33.90 44.03 112.73 94.67 2 57 56 1699.4 -32.88 34.94
4287.05 213.43 167.31 101.87 61.98 17 58 55 3687.0 16.52 160.36

ORBIT DETERMINATION ACCURACY

5T 1549.4 SR 40.0 55 587.6

CRT .6L_3 CRS -.7664 CST -.9760

LSA 1652.9 MSA 123.4 SSA I0.2

ELI 1549.6 EL2 31 .4 ALF .92

OlFFERIENTIAL CORRECTIONS NID-_S4E EXECUTION ACCURACY

TOE 1.8717 TRA-I.53_O TC3 -.9199 BAU .6567 S(;T 2359.6 SGR 418.1 .SG3 143.8

.0385 RRA .0904 RC3 -.L_74 FAU .05124 RRT .4965 RRF .7711 RTF .8693

FOE 1,3736 FI_ -.1210 rc3 -.8703 BSP 6895 SC_ 2396.3 R_3 .3777 213 .8745

BO£ 1.8721 BRA 1.5357 BC3 .9637 FSP -440 $61 2369.0 _ 361.0 THA 5.17

LAUNCH 0ATE _(T 16 1970 FLIGHT TIN[ |06.00 ARRIVAL CATE JAN 30 197!

HELIOCENTRIC CONIC CISTANCE 323.466

RL 149.13 LAL -.{30 LOL 22.22 VL 28.445 GAL -12.45 AZL 81.92 HCA 155.62 SI4A

RP 107.71 LAP 3.32 LOP |78o_5 VP _,647 GAP 5,_ AZP 97.36 TAL 235,19 TAP

RC 111.166 GL 32.51GP -43.37 ZAL 141.01 ZAP 124.11ETS 316.70 ZAE 117.97 ETE

PLANETOC[NTRIC CONIC

C3 52.712 VHL 7.260 DLA 14.81 RAL 23I .95 RAC 6568.9 VEL ] 3.I94 PTH 2.41 VHP 6.514 CPA -50.96 RAP 192.45 ECC I .8675

LNCH AZNTH LN_H TIME L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TtME PO CST TIN INJ 2 LAT INJ Z LONG

9D.00 23 12 10 2934.71 -28.24 91.67 117.03 87.88 24 I 4 2334.7 -28.24 83.01

90._ 15 8 40 4620.45 13.17 J95.89 107.08 64.70 ]6 25 40 40213.5 9.65 188.97

1DO.DO 0 45 26 2646.61 -_9.87 70.54 117.08 88.74 I 29 32 _46.6 -29.72 61.73

100.00 16 LP'Z I 4383.79 14.63 177.76 106.35 63.64 17 35 5 3783.8 10.97 170.88

110.OO 2 11 31 2377.23 -34.I7 50.09 J17.09 91.09 2 51 9 1777.2 -33.64 40.88

110.DO 17 12 25 4225.93 18.43 163.69 I04.26 60.69 18 22 51 3625.9 14.39 156.9]

DIFFER1ENTIAL CORt_IECTION5 MID-COURSIE EXECUTION 4CCUR_CY ORBIT DETERMINATION ACCURACY

TOE 2.1032 TRA-1.5442 TC3 -.9"223 _U .6776 SGT 2477.4 SCaR 414.0 SG3 132.2 ST 1702.8 SR 53.3 SS 595.3

ROE .0477 RRA .1464 RC3 -.2717 FAU .04630 RRT .4L_'Z _ .7382 RTF .8750 CRT .5440 CRS -.6997 CST -.9790

FOE 1.3393 FRA -.0813 FC3 -.7605 BSP 7491 SG6 2511.7 R_3 .3918 R13 .8794 LSA 1800.4 HSA 122.6 SSA 8.8
BOE 2.1037 BRA 1.5311BC3 .9615 FSP -436 _1 2483.9 SGZ 372.9 THA 4.20 EL1 1703.0 EL2 44.7 ALF .98

]36.71ECC .23317 INC 8.0758 Vl 29.879

_0.81RCA 104.83 APO 168.59 V2 35.184

2|3.32 ZAC 54.87 [TO 253.67 CLP-140.49

LAUNCH DATE OCT I6 1970 FLIGHT TINE 108.00 ARRIVAL CATE FEB J ]97l

HELIOCENTRIC CONIC 0ISTM4C'E 3_9._84

RL 149.13 LAL :.DO LOL 22.22 VL _8.357 GAL -12.19 AZL 80.88 HC_ 158.83 SI4_ 1_6.01ECC .Z3I]0 INC 9.1164 VI 29.879

RP IO7.74 LAP 3.28 LOP 181.29 VP 3_.573 GAP 5.95 A2P 9_.51 TAL 233.76 TAP 32.58 RCA 104.55 APO 167.47 V2 35.1 74

RC 113.462 GL _6.00 GP -46.95 2AL 137.40 ZAP 123.15 ETS 311.1_ 2AE 114.87 ETE 2J2._9 ZAC 51.47 ETC 252.92 CLP-143.24

PLANETOCENTRIC CCNXC

C3 55.813 ViaL 7.4710LA 17.76 RAL 234.39 RAO 6569.0 VEL 13.311PTH 2.43 VHP 6.980 0PA;_54.05 RAP 189.45 ECC 1.9_85
LNO'I A214TH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIME PO'_-,_T TIM INJ 2 LAT INJ 2 LONG

90.00 LP'Z 53 44 3057.39 -27.61 100.59 121.83 83.45 23 44 42 2457.4 -28.23 91.98

90.00 15 46 36 4526.01 10;36 190.38 110.68 63.50 17 2 2 3926.0 6.72 183.59

I00.OO 0 29 25 2761.51 -29.39 79.04 122.05 84._9 I 15 27 2161.5 -29.87 70.27

100.00 16 57 3_ 4297.13 11.95 172.7_ I_3.8fl 62.40 18 9 9 3697.1 8.16 165.98

II0.00 2 0 29 2476.56 -34.03 57.64 122.49 86.50 2 41 46 1876.6 -34.14 48.60

110.00 17 42 57 4154.82 16.02 159.C:O 107.52 59.39 18 52 12 3554.8 11.84 152.99

DIFFERENTIAL CORI_CTIONS NIO-COUK_E EXECUTION ACCURACY ORBIT DETERNII_TION 4CCURACY

TOE 2.4|_ TRA-I.530| TC3 -._93 _ ._78 Sr_T g_90.5 _ 40_.8 SG3 118.9 ST 1888.0 SiR 65.4 SS 610.4

ROE .0461 RRA .223| 1_3 -.2424 F_J .04022 RRT .3095 f_q5r .6611R'rF .88|2 CRT .3727 CRS -.5397 CST -.9820

FOE 1.319_ FRA -.0L=96 FC3 -.6239 _SP 7840 _ 26_2.1 _3 .4019 R13 .8842 LSA 198J.4 NSA 125.1 SSA 7.2

601[ 2.4140 _RA 1.5463 BC3 .9"Z18 FSP -396 SG1 2593.6 SG_ 385.5 THA 2.84 ELI 1888.2 EL2 60.7 ALF .74

22O9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970 ),

LAUNCH 0ATE CX:T 16 1970 FLIGHT TIHE 110.00 ARRIVAL DATE FEB 3 1971

I_[LIO_ENTRIC CONIC

RL 149.13 LAL -.00
RP 107.77 LAP 3.23

RC 115.736 GL 4_.13

PLANETOCENTRIC CONIC

C3 61.Z57 VHL 7,827 OL4

LNO4 AZNTH LNCH TIME L-I TIHE INJ LAT

90.00 E2 26 35 3224.09 -25.76

90.00 16 36 59 4404.81 6.60

100.00 0 6 19 2915.18 -27.83

100.00 17 43 52 4188.95 8.47

110.00 I 45 J 2606.37 -33.04

110.00 IB 21 39 4070.52 I3,04

01FFER_NT|AL CORRECTION5

TOE 2.8364 TRA-1.4853 TC3 -.8J42 BAU .6862

ROE .0101 /;IRA .3277 RC3 -.1981 FAU .O3344

FOE 1.3037 FRA .OL:_3 FC3 -.4766 654= 8046

BOE 2.8364 ERA 1.5210 BE3 .8379 FSP -339

DISTANCE 335.277

LOt. 62.22 VL 28.270 GAL -11.93 AZL 79.49 HCA 161.02 SHA 135.32 ECC

LOP 184.52 VP 58.499 GAP 6.21 AZP 100.01 TAL 232.29 TAP 34.32 RCA

GP -51.29 7AL 133.13 ZAP 121.37 ET5 506.40 ZAE 111.20 ETE 212.28 ZAC

21.25 RAL 237.30 R).0 6569.1 VEL 13.513 PTH 2.47 VHP 7.631 OPA
I.NJ LONG INJ RT ASC INJ A214TH INJ TIME

112.43 127.56 77.81 23 20 19
183.45 115.88 62.40 17 50 24

90.19 128.05 78.63 0 54 54

166.58 114.87 61.23 18 53 41

67.64 129.15 80.67 2 28 27

154.68 112.16 58.12 19 29 30

NIO-COURS£ EXECUTION ACCURACY

`%T 2701.2 `%R 403.0 SG3 104.3

RRT .1013 RRF .4_951 RTF .8902
2731.1 R_3 .4_50 R13 .6911

`%1 270_.5 ._2 400.9 THA .89

LAUNCH 0ATE OCT 16 1970 FLIGHT TINE 111.00

•22949 INC10.SO77 Vl 29.879

104.27 APO 166.38 V2 35.164

47.27 ET_ 251.73 CLP-146.55

HELI(XENTRIC OONIC

RL 149.13 LAL -.00
RP 107.80 LAP 3.16

RE 118.005 GL 44.98

PLANETOCENTRIC CONIC

C3 71.136 VHL 8.434
LNCH A214TH LNCH TIME

9O.0O 21 39 39

90.00 17 52 35

1OO.OO 23 25 6

100.00 IB 49 48

110.00 1 22 14

110.00 19 13 6

DISTANCE 341.139

LOL L_'2.22 VL 28.182 GAL -11.65 AZI.. 77.53 PICA
LOP J67.76 VP 38.425 GAP 6.45 AZP J02.07 TAL

GP -55.56 ZAL 168.06 ZAP 118.60 ETS 299.82 ZAE

-57.46 RAP 164.67 ECC 2.0081

PC) CST _IH INJ 2 LAT INJ 2 LONG

L_624.1 -27.18 104.05

3804.8 2.85 176.78

2315.2 -29.12 81.62

3588.9 4.57 159.97

.3006.4 -33.97 58.72

3470.5 8.75 148.44

CR81T OETERMINATION ACCURACY
ST 2106.1 SR 78.1 55 629.5

CRT -.0685 CR5 -.1031CST -.9852

LSA 2195.7 HSA 129.6 SSA 5.6

ELI 2106.1 EL2 77.9 ALF 179.85

ARRIVAL OATE FEB 5 1971

165.EO 8HA 134.65 ECC .22773 INC12.4745 Vl 29.879

230.80 TAP 36.0J RCA 103.98 APO 165.31 V2 35.153

106.72 ETE 210.60 ZAC 42.07 ETC 249.73 CLP-150.30

OLA 25.35 RAL 240.89 RA0 6569.4 VEL 13.874 PTH 2.53 VHP 8.604 DPA -60.94 RAP 176.86 ECC 2.1707
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2_4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3475.50 -21.06 129.33 133.75 70.62 22 37 34 2875,5 -25.51 121.52

4224.95 .84 173.37 124.00 61.69 19 3 O 3624.9 -2.95 166.74

3135.49 -23.95 105.38 134.82 11.55 24 17 _2 2535.5 -26.24 97.34

4040.J9 3.51 IS8.YZ 122.52 60.30 19 57 8 3440.2 -.47 151.79

2781.34 -30.36 80.76 137.09 73.47 2 8 35 2181.3 -32.32 72.09

3967.10 9.25 149.26 lI9.00 56.95 20 19 13 3367.1 4.84 142.96

ORBIT DETERMINATION ACCURACY

ST 2343.9 SR 136.3 SS 645.3
CRT -.7286 CRS .6184 CST -.9888

LSA 2431.4 HSA 132.3 55A 4.3

ELI 2346.0 EL2 93.3 ALF 177.57

DIFFERENTIAL CORRECTION5 MID-COUR,_E EXECUTION ACCURACY

TOE 3.4182 TRA-J.407I TC3 -.6960 BAU .6755 SGT 2808.8 SGR 433.7 SG3 68.9

ROE -.1265 RRA .4681 RC3 -.1414 FAU .02684 RRT -.2394 RRF .1593 RTF .9065

FOE 1.2775 FRA .0536 FC3 -.3666 8SP 8546 .%8 2842.1R_3 -.3926 R13 -.9043

80E 3.4206 ERA 1.4829 8C3 ,7103 FSP -305 .5(,I 2810.7 5G2 420.8 THA 177.83

LAUNCH OATE OCT 16 1970 FLIGHT TIME 114.00 ARRIVAL _ATE FEB 7 1971

HELIOCENTRIC CONIC DISTANCE 346.962

RL 149.15 LAL -,00 LOL 22.22 VL 28.095 GAL -11.36 AZL 74.52 PICA 168.36 5NA 153.98 ECC .22599 INC15,4821 Vl 29.819

RP 107.84 LAP 3.09 LOP 190.99 VP 38.351 GAP 6.68 AZP 105.18 TAL 229.27 TAP 37.63 RCA 103.70 APO 164.26 V2 35.141

RC 120.271 GL 50.59 GP -62.89 ZAL 121.99 ZAP 114.68 ETS 290.98 ZAE 101.09 ETE 206,55 ZAC 35.59 ETC 246.01 CLP-Jfi6.42

PJ,,.ANETG_,E-NTRIC CONIC
C3 90.577 VHL 9.517 0LA 30.02 RAL 245.56 RA0 6569.8 VEL 14.558 PTH 2.64 VHP 10.184 OPA -63.71 RAP 164.19 ECC 2.4907

LNO4 AZNTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT A,_ INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

79.60 18 40 26 4177.21 -9.85 175.67 138.10 61.50 19 50 4 3577.2 -13.58 168.86

100.40 21 29 I 3633.67 -9.83 135.67 138.09 61.49 22 29 34 3033.7 -13.56 128.86

79.60 18 40 26 4177.21 -9.85 175.67 138.10 61.50 19 50 4 3577.2 -13.58 168.86

100.40 21 29 1 3633.67 -9.83 135.67 138.09 61.49 22 29 34 5033.7 -13.56 128.86

110.00 O 44 46 ]031.70 -24.28 97.67 145.65 65.17 1 35 17 2431.7 -27_42 89.90

110.O0 20 27 48 3827.17 3.98 141.85 129.73 56.02 21 31 35 3227.2 -.50 135.65

DIFFERENTIAL CORRECTIONS HI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.2881 TRA-1.2212 TC3 -.5137 BAU .6674 `%T 2888.3 `%R 589.5 `%3 73.2 57 2_94.3 SR 352.4 S5 674.3

ROE -.5349 RRA .6854 RE3 -.0680 FAU .01956 RRT -.6517 RRF -.3457 RIT .9305 CRT -.9496 CR5 .9041 CST -.9926

FOE 1 .2725 FRA .0847 FC3-.1869 85. ° 8908 `%B 2947.9 R23 -.3628 R13 -.9231 L$A 2700.0 MSA | 37.6 SSA 3.0

8OE 4.3213 ERA 1.4012 8C3 .5182 FSP -254 `%1 2914.a `%2 443.2 THA 17_.24 ELl 2615.8 EL2 JlO.O ALF 172.64

LAUNCH DATE OCT 16 1970 FLIGHT TINE 116.00 ARRIVAL 0ATE FEB 9 1971

HELIC_ENTRIC CONIC DISTANCE 352.717

RL 149.13 LAL -.OO LO.. _.E2 VL 28.009 GAL -11.05 AZL 69.35 HOt 171.46 5HA 133.33 ECC .22420 INC20.6535 Vl 29.879

RP 107.87 LAP 3.DO LOP 194.22 VP 38.277 GAP 6.88 AZP 1J0.44 TAL 227.70 TAP 39.16 RCA 103.44 APO 163.22 v2 35.130

RC 122.531 GL 56.55 GP -70.09 ZAL I14.82 ZAP 109.fl5 ETS 275.95 ZAE 93.69 ETE 195.92 ZAC 27.50 ETC 238.11 CLP-169.22
PLANETOCENTRIC CONIC

C3 135.048 VHL 11.621 OLA 34.80 RAL 251.02 RAO 6_70.5 VEL 16.012 PTH 2.82 VHP 13.067 DPA -63.98 RAP 145.71 ECC 3.2226
LNCH A2'NTH LNCH TINE L-I TINE INJ I.AT XNJ LONG ZNJ RT A.SC INJ A2'MTH INJ TINE PO CST TIN INJ _ LAT INJ 2 LONG

68.87 17 54 16 4483.74 -8.15 196.[]0 150.14 56.05 19 9 0 3883.7 -12.56 191.63

111.13 23 6 42 3491.47 -8.14 123.82 150.J3 fl6.05 24 4 54 ?.891.5 -12.54 117.44

68.87 17 54 16 4483.74 -8.15 198.00 J50.14 56.05 19 9 0 3883.7 -12.56 191.65

111.13 23 6 42 3491.47 -8.14 J23.B2 J_lO.I_ _6.05 24 4 54 2891.5 -12._4 117.44
68.87 17 54 16 4483.74 -8.15 1_.00 150.14 56.05 19 9 0 3883.7 -12.56 191.63

111.13 23 6 42 3491.47 -8.]4 123.82 1_0.13 56.05 24 4 54 2891.5 -12.54 117.44

DIFFERENTIAL CORRECTIONS HIO-C..CuRSI_ EXECUTION _CCURAC_ ORBIT DETERMINATION ACCURACY

TOE 5.5331 TRA -.7404 TC3 -.2710 BAU .4894 `%T 2834.9 SGR 1106.6 8G3 58.8 ST 2731.3 SR 946.3 55 738.6

ROE-1.8841 RRA l.OOI4 RC3 -.0025 FAU ,01171 RRT -.8919 RRF -.7480 RTF .9651 CRT -.9898 CRS .9748 CST -.9967

FOE 1.3263 FRA .1193 FC3 -.075| 8SP 909I 5C_ _043.2 R_3 -.3029 R13 -.9496 LSA 2979.9 MSA 145.2 5SA 1.9

_OE 5.8450 ERA 1.2454 8C3 .6711FSP -_3 .%1 3006.4 SG2 471.9 THA 160.30 ELI 2887._ EL2 127.7 ALF 161.03
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 16 1970 FLIGHT TIME 1;8.00 ARRIVAL DATE FEB 11 1971

HELIOCENTRIC CONIC DISTANCE 358.315

RL 149.13 LAL -.00 LOL 22.22 VL 27.923 GAL -10.71 AZL 58.59 HCA 174.41 S_4A 132.69 ECC .22210

RP 107.91 LAP 2.91 LOP 197.44 VP 38.Z04 GAP 7.03 AZP 121.29 TAL 226.06 TAP 40.47 RCA 103.22

RC 124.786 GL 60.82 GP -75.Z0 ZAL 106.66 ZAP 103.33 ETS 24Z.68 ZAE 82.95 ETE 166.43 ZAC 17.73

PLANETOCENTRIC CONIC

C3 268.204 VHL 16.377 DLA 37.78 RAL 261.53 RAO 6571.6 VEL 19.736 PTH 3.12 VHP 19.335 DPA -58.42

LNCH A2'NTH LNCH TINE L-I TIME INJ LAT INJ _ONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

63.87 18 5 10 4673.29 -4.Z6 210.]8 166.04 52.42 19 23 3 4073.3
116.13 0 13 38 3520.31 -4.24 123.30 166.03 52.42 1 14 19 2920.3

63.87 18 3 10 4673.29 -4.26 210.38 166.04 32.42 19 23 3 4073.3

116.13 0 15 38 3520.31 -4.24 123.30 166.03 52.42 1 14 19 2920.3
63.87 18 3 10 4673.29 -4.26 210.38 166.04 52.42 19 23 3 4073.3

116.13 0 15 38 35L;_.31 -4.24 123.30 166.03 52.42 1 14 19 2920.3

INC31.4060 Vl 29.679

APO 162.16 VZ 35.118

ETC 222.85 CLP 154.48

DIFFERENTIAL. CORRECTIONS NID-C,(3_,_ EXECUTION ACCURACY

TOE 5.8180 TRA .6231 TC3 -.0388 BAU .1854 SGT 20_-0 SC_ 2314.4 SG3 48.3

ROE-6.5010 RRA .9546 Re3 --0542 FAU .00131 RRT -.9450 RRF -.9382 RTF .9988

FOE 1.5756 FRA .2083 FC3 --0042 BSP 9"L_6 S_B 3097.I R23 -.202fl R13 -.9782

BOE 8.7242 BRA 1.1233 8C3 -0517 FSP -163 `%1 3054.8 SG2 510.0 THA 131.4fl

RAP 126.05 ECC 5.4140

INJ 2 LAT INJ 2 LONG

-9.10 204.39

-9.08 117.30

-9.10 204.39

-9.08 117.30
-9.10 204.59

-9.08 117.30

ORBIT DETERNINATION ACCURACY

ST _!337.1SR 2277.8 SS 922.0

CRT -.9955 CRS .9945 CST-1.DOOD

LSA 3188.2 M._ 154.6 SSA 1.3

ELI 3052.4 El.2 144.5 ALF 13J.79

LAUNCH DATE OCT 16 1970 FLIGHT TINE 120.00 ARRIVAL DATE FEB 13 1971

HELIOCENTRIC CONIC
RL i49.13 LAL --00

RP 107.95 LAP 2.81

RC 127.036 GL 54.32

PLANETOCENTRIC CONIC

C3 871.515 VHL 29,521
LNCH A214TH LNCH TINE

76.82 20 17 2

103.18 23 46 31

76.82 20 17 2

103.J8 23 46 31

110.00 2 £'6 5

110.00 22 40 35

DISTANCE 363.332

LOL 22.22 VL 27.838 GAL -10.23 AZL 28.91 HCA 176.79 5HA 132.06 ECC .21850

LOP 200.66 VP ]8.110 GAP 7.O1 AZP 151.05 T/d. 224.I8 TAP 40.97 RCA 103.21

GP -63.35 ZAL 98.68 ZAP 97.00 ETS 196.6=?. ZAE 63.22 ETE 126.56 ZAC 17.48

OLA 31.00 RAL 274.90 RAD 6372.9 VEL 31.509 PTH 3.47 VHP 36.351 DPA -40.64
L-I TINE INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TINE PO CST TIN

4534.96 -.03 196.74 184.88 59.00 21 32 37 3935.0

3861.37 --01 147.03 184.87 39.00 24 50 53 _61.6

45_4.96 --03 J96.74 184.88 59.00 21 32 37 3935.0

3861.57 -.01 147.03 184.87 59.00 24 50 53 3261.6

3376.30 -12._3 118.00 1_'Z.83 38,10 3 22 21 2776.5

4068.02 12;95 154,75 176:92 5B-08 23 48 23 5468.0

DIFFERENTIAL _CTIONS

TOE -.5632 TRA 2-0_36 TC3 -.0_69 BALI 2.0372
RO-13.6313 RRA-2.3704 RC3 -.1709 FAU--02915

FOE Z.3319 FRA .6696 FC3 .0290 BSP 8114

B0213.6430 BRA 3.I232 BC3 .1748 FSP -132

INC61.0883 Vl 29.879

APO 160.92 V2 35.105
ETC 249.70 CLP 105.77

RAP 114.69 ECC15.3429
INJ 2 LAT INJ 2 LONG

-4.14 190.29

-4.12 140.58

-4.14 190.29

-4.12 140.58

-17.11 111.32
8.64 14B._O

ORBIT DETE/_INATION ACCURACY

ST 176.5 SR 2650.7 SS 1440.6

CRT .3731CRS .9993 CST .§412

LSA 3018,1N$A 153.4 SSA 1.5

ELI 2652.6 EL2 144.5 ALF 87.81

MID-COURSE EXECUTION ACCURACY

S6T 521.1 S_ 2881.9 SG3 44.1

RRT .1730 RRF -.9935 RTF --0638

$6B292B,7 RL_ -.1156 R13 -.992B

$61 2883.4 SG2 512.8 IHA 88.13

LAUNCH DATE OCT 16 1970 FLIGHT TIME 12Z.OO ARRIVAL DATE FEB 15 1971

HELIOCENTRIC CONIC

RL 149.13 LAL -.00

RP 107.99 LAP 2.70

RC 129.278 GL -§5.08

PLANETOCENTRIC CONIC

C3 800.470 VHL 28.293

LNCH AZNT H LNCH TINE

13.42 5 14 56

166.58 16 21 32

13.42 § 14 56

166.58 16 21 32

13.42 fi 14 56

166.55 16 21 32

DIFFERENTIAL CORRECTIONS

TOE 3.4506 TRA .2911 TC3 -.0340 _AU 1.8866

RD-12.1981RRA 1.1230 Re3 .1678 FAU-.02489

F02-2.2868 FRA .2433 FC3 -0269 B,_P 9180

80E12.6767 BRA 1.160f 0C3 .1763 FSP -150

DISTANCE 372.3]0

LOL 22.22 VL 27.754 GAL -10.60 AZL 148.26 HCA 183.17 SNA 131.45 ECC .22646 1NC5812575 VI 29.879

LOP 203.88 VP _-0§7 GAP 8.14 AZP 3|.78 TAL 223.70 TAP 46.86 RCA 101.66 APO 161.22 V2 35.093

GP 62.26 ZAL 99°38 ZAP 98.03 ETS 169.06 ZAE 70.00 ETE 241.41 ZAC 141.48 £TC 25j .52 ¢LP 107.46

DLA -78.21 RAL 286.06 RAD 6572.8 VEL 30.360 PTH 3.46 VHP 36.968 DPA 74.89 RAP 191.29 ECC14.1737

L-| TINE INJ LAT INJ LONG INJ RT ASC INJ A2_qTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2446.00 .34 82.71 195.98 168.21 5 55 42 1846.0 8.17 81.48

653.41 .34 283.11 196.00 168.21 16 32 26 53.4 8.17 281.88

2446,00 .34 82.71 195.98 168.21 5 55 42 1846.0 8.17 81.48

653.41 .34 283.11 196.00 168._1 16 32 26 53.4 8.17 281.88
2446.00 .34 82.71 195.98 168.21 fi 35 42 1846.0 8.17 81.48

633.41 .54 283.11 196.00 168.21 16 32 26 53.4 B.17 281.88

MID-COURSE EXECUTION ACCURAC_ ORBIT DETERMINATION ACCURACY

SGT 815.3 S(,R 2871.1 SG3 47.J ST 704.2 SR 2492.9 _5 1497.5
RRT -.7240 RRF .9969 RTI: -.6753 CRT-.9670 CRS -.9998 _ST .9612

`%6 2984._ 923 -.1073 RI3 .9934 LSA 2986,7 NSA 180.7 $$A 1.9

_I ,_J53,4 $1;2 550.4 *THA 102.05 ELI 2584.6 EL2 173.0 ALF 1"05.35

L_UNCH DATE OCT 16 1970 FLIGHT TINE 124._0 ARRIVAL DATE FEB 17 1971

HELIOCENTRIC CONIC

RL 149.13 LAL --00

RP 108.03 LAP 2.58
RC 131.513 GL -60.33

PLANETOCENTRIC CONIC

C3 214.306 VHL 14.639

LNOq AZMTH _ TIH_
10.29 0 31 5

169.71 11 49 56

10.29 0 31 5
169.71 11 49 56

10.29 0 31 3

169.71 11 49 56

OIFFERENTIAL C._IRI_CTION$

TOE-4.3689 TR4 -.7155 TC3 --0707 _AU

R02-2.7458 RRA -.8197

F02-1.1660 FRA -.1751

BOE 5.1601 8RA 1.0880

DISTkNCE 377.]02

LOL 22.22 VL 27.670 GAL -10.11 /_ 117.83 _ 185.52 SMA 110.85 ECC .22292 INC27.8545 Vl 29.879

LOP 207.10 VP 37.985 GAP 8.10 A2'P 62.28 TAL 221.81 TAP 47.33 RCA 101.68 APO 160.02 V2 35.080

GP 73.11ZAL 107.35 ZAP 105.15 ETS 113.28 ZAE 90.17 ETE 1B8.29 2AC 158.71 ETC 228;47 CLP 154.07

DLA -80.95 RAL 216.44 RAD 6571.2 VEL 18._20 PTH 3-03 VHP 19.612 DPA 62.13 RAP 239.83 ECC A.5269

L-I TINE INJ LAT INJ L(]_ INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

23_Z.04 8.95 83._J 124.99 170.84 1 9 47 1722-0 16.84 82.49

5809.35 8,93 258.67 125.01 170.84 13 26 45 5209.4 16.83 257.76

2322.04 8.93 63._9 124.99 170.84 1 9 47 |722-0 16.84 82.49
5809.33 8.95 258.67 123.01 170.84 13 26 43 5209.4 16.85 257.76

2322.04 8.95 83._ 124.99 170.84 1 9 47 1722.0 16.84 82;49

5809.35 8.95 258.67 |23.01 170.84 13 26 45 5209.4 16,85 257.76

NIO-_ EXECUTION ACCURACY ORBIT DETEI_IN_TION ACCURACY

.2023 _T 2476.9 SGR 2305.1SG3 55.0 ST 1791.4 SR 1236.6 SS 804_
RC3 -.0002 FAU -00716 RRT .9_76 _F .9397 RTF .9978 CRT ,97?0 CRS -.9717 CST -.9997

FC3 --0289 8SP 10480 _ 3383.6 R_3 -.1891 R13 .9813 L$A 2]09.3 NSA 228.9 S$A 1.1

8C3 .0707 FSP -180 .%1 3347.7 SG2 491.2 THA 42.85 ELI 2163.8 EL2 218.1 ALF 34._9
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE OCT 16 1970 FLIGHT TIME 126.00 ARRIVAL DATE FEB 19 1971

HELIOCENTRIC CC_JC DISTANCE 382.848

RL 149_13 LAL -.0O LCL ZZ.ZZ VL ZT. SBB GAL -9.73 AZL f06.87 HCA I88.46 SI4A 230.27 ECC .22122 INC16.6714 Vl 29.879

RP 108.07 LAP 2.45 LOP 210.32 VP 37,_}3 0AP 8.23 AZP 73.30 TAL 220.10 TAP 48.56 RCA 101.4§ APO J 59.08 V2 35.067

RC ]33.740 GL -54.25 GP 66.96 ZAL 115.41 ZAP 112.97 ET5 78.10 ZAE 100.99 ETE 155.85 ZAC 160.76 ETC 228.18 CLP-175.59
PLANETOCENTRIC CONIC

C3 94.540 VHL 9.723 CLA -72.78 RAL 213,33 RAD 6569.6 VEL 14,693 PTH 2.66 VHP 13,309 DPA 49.75 RAP 245,45 ECC 2.5559

LNCH AZMTH LNCH _IME L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
19.65 0 37 24 _155.49 18.43 74.91 117.39 161.82 J 13 19 1555.5 26.01 72.56

160.35 11 18 49 5674.17 18.44 259.43 I17.41 161.81 12 53 23 5074.2 26.02 257.08

19.65 0 37 24 2155.49 18.43 74.91 117.39 161.82 I 13 19 1555.5 26.01 72.56

160.35 11 18 49 5674.17 18,44 259.43 117.41 161.81 12 53 23 5074,2 26.02 257.0#

19.65 0 57 24 2155.49 18.43 14.91 117.39 161.82 ] 13 19 1555.5 26.01 72,56

160.35 l! J8 49 5674/17 18.44 259.43 117.4| 161.81 J2 53 23 5074.2 26.02 257.08

DIFFERENTIAL CORRECTIONS MI0-CCURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.7612 TRA-I.4589 TC3 -.5OO2 8AU .6323 SGT 3467.7 SGR 669,0 5G3 68,3 ST 1845.8 SR 259.5 55 599.3

ROE .2928 RRA -.3247 RE3 .0071 FAU .01843 RRT .6821RRF .4643 RTF .9620 CRT -.2335 ERS .4108 CST -.9824

FpE -,8438 FRA _.2612 FC3 -.|688 BSP 10957 _ 3531.7 R23 -,2802 R13 .9570 LSA 1938.9 HSA 272.7 SSA 2,0

80E 2.7767 BRA 1.4946 8C5 .5003 FSP -226 SGJ 3498.2 $G2 484.9 THA 7;64 EL1 1846.8 EL2 252.2 ALF 178.08

LAUNCH DATE OCT 16 1970 FLIGHT TIME 128.00 ARRIVAL DATE FEB 21 1971

HELIOCENTRIC CCNIC DISTANCE 388,531

RL 149.13 LAL -.00 LOL 22.22 VL 27.506 GAL -9.38 AZL 101.63 HCA 191.54 SMA 129.69 ECC .22005 INCll .6280 Vl 29.879
RP 108.11 LAP 2.3| LOP 213.53 VP 37.841 GAP 8.39 AZP 78.60 TAL 218.41 TAP 49.96 RCA 101.15 APO 158.23 V2 35.054

Re 135.957 GL -46.58 GP 58.79 ZAL 122.0_ ZAP 1_0._3 ETS 68,11 ZAE 108,22 ETE I49.39 ZAC 156.29 ETC 240.99 CLP-166.31
PLANETOCENTRIC CONIC

C3 56.709 VHL 7.531 OLA -65.13 RAL 219.50 RAO 6569.0 V1EL I3.344 PTH 2,44 VHP 10.504 DPA 39.67 RAP 246.78 ECC 1,_333
LNCH A2_4TH LNCH TINE L-I TIME IN] LAT IN] LONG IN] RT A_ IN] A2)4TH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

28.54 ! 20 35 2010.63 24.72 64.27 116.97 152.42 I 54 6 1410.6 31.74 60.34
151 ,46 1I 23 17 5580.61 24.72 258.28 I16.99 152.42 12 56 18 4980.6 31.75 254.35

28.54 I 20 35 2010.63 24.72 64.27 116.97 152.42 J 54 6 1410,6 31.74 60.34

J 51.46 11 23 17 5580.61 24.72 258.28 116,99 152.42 12 56 18 4980.6 31.75 254.35

28.54 I 20 35 21310.63 24.72 64,27 116.97 152.42 I 54 6 1410.o 31.74 60.34

151.46 11 23 17 5580.6J 24.72 238.28 116.99 15_.42 12 56 18 4980.6 31.75 254.35

DIFFERENTIAL CCRRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T02-2.0552 TRA-J.5746 TC3-1.0387 BAU .7920 SGT 3606,Z SGR 432.8 5(;3 83.7 ST 1782.5 SR 363.7 SS 550.7

ROE .4699 RRA -.IL_Z4 RC3 .1115 FAU .02577 RRT -.1J71RRF -.4582 RTF .9292 CRT -.7752 CR5 .9092 CST -.9678

FOE -.7733 FRA -.2717 FC3 -°3933 8SP 1J27I SG6 3634.6 R23 .3501 R13 -.9299 LSA 1883.2 MSA 257.8 SSA 3.0

BOE 2.1082 BRA 1.5793 BC3 1.044_FSP -276 SGI 3606.6 SG2 449.6 THA 179.14 ELI 1805.1 EL2 226.9 ALF !70.87

LAUNCH 0ATE OCT 16 1970 FLIGHT TIME J30.OO ARRIVAL CATE FEB 23 1971

01STANCE 394.258

LOL 22.22 VL 27.426 GAL -9.03 AZL 98.59 HCA 194.68 SHA 129.14 ECC .21917 INC 8.5888 Vl 29.879

LOP 216.74 VP 37.770 GAP 8.57 AZP 81.69 TAL 216.73 TAP 51.41 RCA 100.83 APO 157.44 V2 35.041

GP 51.48 ZAL 126.85 ZAP 126.59 ETS 63.69 ZAE 113,4J ETE 149.00 ZAC 150,62 ETC 246.40 CLP-163.16

CLA -58.48 RAL 224,74 RAO 6568.6 VEL 12.722 PTH 2.31 VHP 9.046 DPA 51.75 RAP 247.55 ECC 1.6664

L-! TIME IN] LAT IN] LONG IN] RT ASC IN] A214TH JNJ TIME PO CST TIN IN] Z LAT IN] 2 LONG

1892.91 27.BO 53.38 115.86 143.77 2 33 5 1292.9 34.14 48.10

5530.03 27.81 256.77 115.87 143.76 12 57 53 49_3.D 34.15 251.49

1892.91 27.B0 53.38 115.86 143.77 2 33 5 1292.9 34.14 48.10

5530.03 27.81 256.77 I15.87 143.76 12 57 53 4930.0 34.J5 251.49
1892.91 27.80 53.38 115.86 143.77 2 35 5 1292.9 34.14 48.10

5530.03 27.8J 256.77 115.87 143.76 12 57 53 4930.0 34.15 251.49

HELIOCENTRIC CONIC

RL 149.13 LAL -.00

RP ID8.15 LAP 2.17

RC 138.166 GL -39.47
PLANE TOCENTRIC CONIC

C3 40.492 VHL 6.363

LNCH AZNTH LNCH TIME

36.43 2 J 32

143.57 11 25 43

36.43 2 1 32
143.57 11 25 43

36.43 2 1 32

143.57 11 25 43

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-1.6374 TR4-1.5809 TC5-1.5945 BAU .870I SGT 3702.0 SGR 468.3 S(13 98.4

RCE .4195 RRA -.0591 RE5 .L:_22 FAU .03118 RRT -.46E8 RRF -.7718 RTF .9045

FOE -.6956 FRA -.2488 FC3 -.6667 854:> 11597 SC_ 3731.5 R_3 .39_4 R|3 -,9071

_E 1.6903 BRA 1.5820 BC3 1.6073 FSP -323 SGJ 3708.4 SG2 414.4 THA 176.61

LAUNCH DATE OCT 16 1970 FLIGHT TIME 132.00

HELIOCENTRIC CONIC DISTANCE AO0.OOI

RL 149.13 LAL -.00 LCL L:_.22 VL 27.346 GAL -8.69 AZL 96.61HCA 197.84 S_A

RP 108.19 LAP 2.02 LOP219.94 VP 37.700 GAP 8.75 AZP 83.71 TAL 215.05 TAP

RE 140.364 GL -33.32 GP 45.32 ZAL 150.01 ZAP I32,01 ET$ 60.93 ZAE 117.21 ETE
PLANETOCENTRIC CONIC

C3 32.045 VHL 5.661 DLA -52.87 RAL 2"29.33 RAO 6568.3 VEL 12.386 PTH Z.24 VHP

LNCH AZNTH LNCH TIME L-! TINE INJ LAT IN] LCNG INJ RT ASC IN] A21qTH JNJ TIME
43.29 2 38 56 1794.LP'Z 28.81 43.28 114.71 136.46 3 8 50

136.71 I! 25 O 55J0.59 28.82 255.89 114.73 136.45 12 56 50

43.29 2 38 56 1794.22 28.81 43.28 114.71 136.46 3 8 50

136.7J 11 25 O 5510.59 28.82 253.89 114.73 136.45 12 56 50

43.29 2 38 56 1794.22 28.81 43.28 114.71 136.46 3 8 50

136.71 11 25 0 5510,59 28.82 25fl.89 114.73 136.45 12 56 50
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

T02-1.3383 TRA-I.5503 TC3-2.1253 8AU .9175 SGT 3792.5 SGR 472,4 SG3 110.6

ROE .5556 RRA -.0378 RE3 .2644 FAU .03497 RRT -.5823 RRF -.8577 RTF .8862
FOE -.60_1 FRA -.2063 FC3 -.9448 8SP 11881 SC,8 _21.8 R"Z3 .4137 R13 -.8893

BOE 1.3849 BRA 1.5508 8C5 2.1417 FSP -361 SG1 3802.6 SG2 383.1 THA 175.81

ORBIT DETERNINATJON ACCURACY

ST J686.6 5R 379.0 SS 500.1

CRT -.8329 CRS ,9601 CST -.9544

LSA 1782.8 MSA 245.4 SSA 4.3

ELI 1716.3 EL2 206.1ALF 169.24

ARRIVAL DATE FEB 25 J971

I_B.59 ECC .21848 INC 6.6055 V! 29.879

52.88 RCA 100.50 APO 156.68 V? 35.D2_
150.40 ZAC 145.35 ETC 252.59 CLP-16_.12

8.215 DPA 25.01 RAP 248.40 ECC 1.5274

PO CST TIN INJ 2 LAT IN] 2 LONG

1194.2 34.45 37.02

4910,6 34.46 249.63

1194.2 34.45 37.DZ

4910,6 34.46 249.63

1194.2 34,45 37.D_

4910.6 34.46 249.63
ORBIT 0ETERNINATION ACCUR_C_

ST 1564.8 SR 360.5 SS 441.5

CRT -.8391CRS .9754 CST -.9_80

LSA 1648.4 MS4 237.D SSA 5.9

EL1 1594.3 EL2 19_.5 ALF 168.89
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 19701

LAUNCH 0ATE OCT 16 1970 FLIGHT TINE 134.D0 ARRIVAL C;T£ FEB 27 I97I

HELIOCENTRIC CONIC DISTAI_E 405.748

R_ 149.13 LAL -.(30 LOL Z_.ZZ VL 17.168 GAL -8.33 AZL 95.20 HCA 101.01 SXA

RP 108.Z3 LAP 1.86 LOP-223.14 VP 37.631 GAP 8.93 AZP 85.14 TAL 113.35 TAP

RC 142.5§2 GL -28.10 GP 40.19 ZAL 131.76 ZAP 136.58 ET5 58.87 ZAE 119.99 ETE

PLANETOCENTRIC CONIC

C3 27.007 VHL 5.197 0LA -48.19 RAL 233.36 RAD 6568.1 VEL 12.181 PTH Z.19 VHP

LNCH A2'NTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT A_ INJ AZI4TH

49.23 3 13 55 1707.12 28.69 34._0 114.04 130.53

130.77 11 22 10 5512.08 28.70 255.91 114.05 130.53

49.23 3 13 55 1707.12 28.69 34.Z0 114.04 I_0_53

130.77 11 22 10 5512.D8 2B.70 255.91 114.05 130.53

49.23 3 13 55 1707.12 28.69 34.Z0 114.04 130.53

130.77 11L:_rz 10 5512,08 _.70 255.91 114.05 130.53

DIFFERENTIAL CCRRECTION5 MID-COURSE [X[CUTION ACCURACY

TOE-I.IO21 TRA-1.4933 TC312.6062 8AU .9471 SGT 3861.6 S_ 459.4 S(13 119.0

ROE .3031 ERA -.0332 RC3 .2967 FAU .03709 RRT -.6264 RRF -.8794 RTF" .8697

FOE -.5052 FRA -.1472 FC3-1.1888 BSP 11948 .SCAB3888.8 RZ3 .4232 R13 -.8727
BOE 1.1430 BRA 1.4937 8C3 2.6232 FSP -376 5G1 387Z.4 _ 357.1 THA 175.70

128.06 ECC .2|795 INC 5.2048 Vl 29.879
54.35 RCA 1DO.15 APO 155.97 v2 35.0J4

151.35 ZAC 140.82 ETC 255.22 CLP-161.95

7.716 DPA 19.40 RAP 249.45 ECC 1.4445

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3 42 22 JJOT.I 33.7_ 27.31

12 54 2 4912.1 33.71 249.03

3 42 22 1107.1 33.70 27.31

12 54 2 49J2.1 53.71 249.03

3 42 22 1107,1 33.70 27.31

I_ 54 2 4912.1 33.71 249.03

ORBIT OETERNINATION ACCURACY
ST 1425.4 SR 334.7 SS 375.3

CRT -.8271CRS .9832 CST -.9145

LSA 1493.8 MSA 231.0 SSA 8.1

ELI 1452.5 EL2 184.6 ALF 168.83

LAUNCH DATE OCT 16 1970 FLIGHT TINE J_6.DO _' ARRIVAL QATE MAR I 197J

_LIC(ENTRIC CONIC DISTANCE 41i.493

RL 149.13 L.AL -.00 LOL 22.22 VL 27.J91 GAL -7.97 AZl. 94.16 HCA 204.18 SMA
RP 108.27 LAP 1.'10 LCP 226.34 VP 37.563 GAP 9.11 AZP 86.21 TAL-_11.64 TA_

RC 144.730 GL -23.65 GP 35.93 ZAL 132.39 Z AP 140.45 ETS 57._ ZAE ILP'_.05 ETE

LANE TOCENTRIC CONIC

C3- 23.690 VHI. 4.867 OLA -44.26 RAL 237.04 RAO 6568.0 VEL 12.044 PTH
LNO4 A2'NTH LNO_ TZNE L-I TINE INJ LAT XNJ L.ONG INJ RT AS(:

54.45 3 47 33 1616.44 28.01 25.99 113.93 125.78 4 14 39

I15.55 11 17 51 5528.12 28.03 256.82 113.94 125.77 12 49 59

54.45 3 47 33 1616.44 28.01 25.99 113.93 125.78 4 14 39
125.55 11 17 51 5528.12 28.03 256.82 113.94 125.77 12 49 59

54.45 '3 47 33 1626.44 28.01 25.99 113.93 125.78 4 14 39

125.55 11 17 51 5528.12 28.03 236.82 113.94 125.77 12 49 59

DIFFERENTIAL CCR_CTIOI¢S NIO-CGURSE--EXECUTION ACCURACY

TOE -.9285 TRA-J.4404 TC3-3.0742 BAU .97g0 SGT __9.2 _ 450.9 SG_ 127.2
ROE .2704 RRA -.0_6 RC3 .3246 FAU ;03872 RRT -.2605 RRF -.8820 RTF .8623

FOE -.4216 FRA -.0966 IRC3-1,4149 BSP J2401 SGIB _J94.7 _3 .4106 R13 -.8649

BOE .9670 8RA J.4406 9C3 3.0913 FSP -408 5_1 3980.4 _2 337.6 THA 175.68

Vl 29.879

v2 35.001

CLP-162.21

127.54 ECC ._1757 INE 4.1583

55.82 RCA 99.79 APO I55.29

154.41ZAC 137.01ETC 257.06

2.15 VHP 7.409 OPA 14.70 RAP 250.69 ECC 1.3899
|NJ AZMTH INJ TJNE _ CST TIM INJ 2 LAT |NJ 2 LONG

1026.4 32.48 18.72

4928.1 32.49 249.54

I026.4 32.48 18.72

4928.1 52.49 249.54

1026.4 32;48 18.72
4928.1 32.49 249.54

CRBIT OETERt4IK4TZGN ACCURACY
ST 1306.5 SR 318.7 SS 320.2

CRT -.8134 CRS .9889 CST -.8873

L5_ 1363.6 MS_ 227.2 SSA 10.6

ELI 1332.5 EL2 181.8 ALF 168.56

LAUNCH OATE OCT I6 1970 FLIGH_ ?I34_ 138.00 ARRIVAL CA TE MAR 3 197|

HELIOCENTRIC CONIC _ISTANCE 417.234

RL I49.13 LAL -.DO LOL 22.22 VL 27.114 GAL -7.61AZL 93.34 HCA _07.36 5_A 117.04 ECC .21735 INC 3.3428 V! 29.879

RP ID8.31 LAP 1.54 LOP 229.54 VP 37.496 GAP 9.29 AZP 87.03 TAL Z09.92 T4P 57.29 RCA 99.42 APO 154.65 V2 34.988

RC 146.899 GL -19.83 GP 32._8 ZAL 132.14 ZAP 143.74 ETS 55.82 ZAE 123.58 [TE 156.37 ZAC _33.8_ ETC 258.45 CLP-162.69

PLAN[TOCENTRIC CONIC

C3 21.334 VHL 4.6|9 CLA -40.92 RAL 240.5l RAC 6567.9 V[L 1].946 PTH Z.13 VHP 7.219 CPA ]0.74 RAP 252.1_ ECC |.55ll

LNCH AXN-TH LNCH TIME L-I TIRE INJ LAT |NJ LON_ _NJ RT A_C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

59.13 4 20 46 1548.47 27.08 18.41 114.35 121.93 4 46 35 948.5 31.09 10.90

110.67 11 12 213 5555.25 27.10 258.51 114.36 121.92 12 44 56 4955.2 31.10 250.99
59.15 4 20 46 1548.47 27.08 18.41 114.35 121.93 4 46 35 948.5 31.09 10.90

120.87 II 12 _0 5555.25 27.10 258.51 114.36 121.92 12 44 56 4955.2 3I.IO 250.99

59.13 4 ZO 46 I548.47 27.08 18.41 114.35 121.93 4 46 35 948.5 31.09 10.90
120.87 11 12 20 5555.25 27.10 258.51 114.36 121.92 IZ 44 56 4955.2 31.10 250.99

DIFFERENTIAL CORRECTIONS NIO-C(_JRS_ EXECUTION ACCURACY ORBIT OETER_4INATION ACCURAC_

TOE -.7837 TRA-1.3732 TC3-3.5076 _AU 1.0051 5GT 4065.3 S(.R 440.9 S(.3 132.9 ST 1J88.2 ,5R 307.5 SS 166.6

R13F. .247'_ RRA -.0278 RC3 .3389 FAU .03940 RRT -.6752 RRF -.8694 RTF .8561 CRT -.7941 CRS .9930 CST -.8487
FGE -.3423 FRA -.04|9 FC3-1.5988 _SP 12748 S(_ 4089.1R_ .3900 R13 -.8584 LSA I235.6 MSA 224.8 SSA 13.7

802 .8218 BRA 1.3735 8C_ 3.5239 FSP -427 SGI 4076.2 SC,Z 324,3 THA 175.79 ELI 1213.6 EL2 183.0 ALF 168.11

I._UN(.H DATE OCT 16 1970 FLIGHT TINE 140.00 ARRIVAL DATE NAR 5 1971

P_LIOCENTRIC CONIC

RL 149.13 LAL -.00

RP 108.35 LAP 1.36

RC 149.057 GL -16.51

PLANETOCENTRIC CONIC

C3 19.564 VHL 4.423

LNCH A2"NTH LNCH TINE
63.45 4 54 27

I16.55 11 5 31

63.45 4 54 27

II6.55 I1 5 31

63.45 4 54 27

I16.55 II 5 31

DIFFERENTIAL CORRECTIONS

TOE -.6608 TRA-1.296_ TC3-3,9151 8AU 1.0280

ROE .23_2 RRA -.0L=B6 RC3 .347_ FAU .03944

FOE -.2700 FRA .0127 FC3-J .7454 _SP 13062
BOE .7004 BRA 1.2965 Be3 3.9305 F.T,P -440

DIST*NCE 422_969

LOL 2"Z.22 VL 27.039 GAL -7.24 _ZL 92.69 _ _10.54 S_A 126.54 ECC .21727 INC 2.6858 Vl 29.879

LOP 23_.73 VP 37.429 GAP 9.48 _ZP 87.69 TAL Z08.19 TAP 58.74 RCA 99.05 APO 154.D4 v2 34.975
GP 29.40 ZAL 131.Z'Z ZAP 146.56 ETS 54.68 ZAE 124.73 ETE 158.16 ZAC 13].I] ETC 259.58 CLP-163.3O

OLA -_.05 RAL 243.88 RA0 6567.8 VEL 11.872 PTH 2.11 VHP 7.105 0PA 7.37 RAP 153.71 ECC 1.3220

L-I TINE INJ LAT INJ LONG |NJ RT" ASC |NJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
1470.22 26.05 11.16 115.22 118.78 5 18 57 870.2 29.67 3.5J

5592.12 26.06 260.93 11fl.22 118.76 J2 38 43 4992.1 29.69 253.27

1470.12 26.05 11.16 115.22 118.78 5 18 57 870.2 29.67 3.51
5592.12 _6.O6 260.93 115.2_ 118.76 1_ 38 43 4992.1 29.69 253.27

1470.Z"Z 26.05 11.16 115.22 118.78 5 18 57 870.2 29.67 3.51

5592.12 26.06 260.93 115.22 118.76 12 38 43 4992.1 29.69 253.27

MI0-COURS[ EXECUTION ACCURACY CIR_IT CETERNINA TION ACCURACY

SGT 4156.2 S(,R 432.5 5G3 136.8 ST 1073.6 .SR _OJ.2 SS 216.6

RRT -.6794 RRF -.8478 RTF .8514 CRT -.7711CRS .9945 CST -.7924

SG_ 4178.7 R_3 ._626 R13 -.8533 LSA 1113.5 NSA 224.0 SsA 17.3

S_! 4166.6 SG2 316.6 THA 175.93 ELl 1099.2 EL2 /187.3 ALF 167.42

Z213



JPL TM 33-99 EARTH.VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE C_T 16 1970 FLIGHT TIME 148.00 ARRIVAL DATE MAR 7 1971

HELI(XENTRIC CC_IIC

RL 149.1] LAL -,00

RP 108.39 LAP 1.19

RE 151.205 GL -13.58

PLANE TOCENTRIC CCNIC
C3 18.180 VHL _.264

LNCH AZHTH LNCH TIME

67.58 5 29 32

112.42 IO 56 56

67.58 5 29 3Z

112.42 10 56 56

67.58 5 29 32

112.42 10 56 56

DIFFERENTIAL CCRRECTICNS

TDE -.5542 TRA-I .2110 TC}-4.3041 BAU 1.0497

ROE .Z222 RRA -.0_O5 RC3 .3531FAU .03906

FOE -.2052 FRA .0657 FC3-1.6602 8SP ]3369

BOE .5971 BRA 1.Z|14 6C3 4.3186 FSP -448

DISTANCE 428.697

LOL 22.22 VL 26.965 GAL -6.65 AZL 92.14 HCA 213.73 SMA 126.06 ECC .81734 INC 2.1424 Vl 29.879

LOP 235.98 VP 37.364 GAP 9.66 AZP 88.22 TAL 206.45 TAP 60.18 RCA 98.66 APO 153.46 V2 34.962

GP 26.89 24_, _LP9.76 ZAP 149.0! ETS 53.77 ZAE 125.60 ETE 159.76 ZAC 188.87 ETC 260.55 CLP-163.97

DLA -35.53 RAL 247.20 RAD 6567,7 VEL 11.814 PTH 2.09 VHP 7.044 DPA 4,48 RAP 255.44 ECC 1.2992

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1388.52 24,98 3.95 116.46 116.13 5 52 41 788.5 28.28 356.21
5639.28 25,00 264.12 116.46 116.12 12 3(] 55 5039.3 28.29 256.38

1388.52 24,98 3.95 116.46 116.13 5 52 41 788.5 28.28 356.21

5639.28 25.00 264.12 116.46 116.12 12 30 55 5039.3 28.29 256.38

1388.58 24.98 3.95 116.46 116.13 5 52 41 788.5 28.28 356.21

5639.28 25.00 264.12 116.46 116.12 12 30 55 5039.3 28.29 256.38

MIO-COLkqSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 4245.6 5DR 427.0 _3 139.4 ST 962.6 5R 299.1 SS 171.4

RRT -.6767 RRF -.62135 RTF .8461 CRT -.7443 CRS .9881 CST -.7046

5_ 4267,0 R23 .3_O7 R13 -.8498 LSA 997.2 HSA 224.8 SSA 21.6
SGI 4255.5 502 315.7 THA 176.09 ELl 989.0 EL2 194.4 ALF 166.45

LAUNCH DATE OCT 16 1970 FLIGHT TIME 144.(_3 ARRIVAL DATE MAR 9 1971

HELIOCENTRIC CONIC

RL 149.13 LAL -.00
RP 108.45 LAP 1.01

RC 153.343 GL -10.95

PLANETOCENTRIC CONIC

C3 17.068 VHL 4.131

LNCH AZHTH LNCH TIME

71.73 6 7 26

108.27 JO 45 32

71.73 6 7 26

108.27 10 45 32

110.OO 9 56 51

110.00 11 55 18

DISTANCE 434.416

LCL 2Z.22 VL 26.892 GAL -6.46 ALL 91.68 NCA 216.91 SHA 125.59 ECC .21756

LOP 239.11 VP 37.299 GAP 9.84 AZP 88.65 TAL 204.70 TAP 61.60 RCA 98.27

GP 24.75 ZAL 127.88 ZAP 151.15 ETS 53.06 ZAE 126.28 ETE 161.18 ZAC 126.95

OLA -33.28 RAL 250.52 RAO 6567.7 VEL 11.767 PTH 2.08 VKP 7.019 0PA 2.00
L-_ TIME INJ LAT INJ LCNG INJ RT A54C INJ AZMTH INJ TIM[ PO CST TIM

1298.94 23.91 356.39 118.02 113.87 6 29 5 698.9

5699.33 23.92 268.29 118.03 113.86 12 20 31 5099.5

1898.94 23.91 356.39 118.02 113.87 6 29 5 698.9

5699.53 23.92 268.29 118.O3 113.86 IE 20 31 5099.5

5848.95 18.92 277.20 115.36 119.01 11 34 19 5248.9

5485.57 29,11 253.96 120.29 108.76 13 26 43 4885.6

DIFFERENTIAL CORRECTIONS

TOE -.4571 TRA-I.1156 TC3-4.6713 BAU 1,0690
ROE .2155 RRA -.0338 RC3 _3568 FAU .03830

FOE -.1456 FRA .1181 FC3-1.9429 BSP 13623

BOE .5054 BRA 1.1161 BC5 4.6849 FSP -451

INC 1.68.30 Vl 29.879
APO 152.92 V2 3A.949

ETC 261.42 CLP-164.68

RAP 257.28 ECC 1.2809

INJ ? LAT INJ 2 LONG

26.95 348.60

26.94 260.50

26.93 348.60

26.94 260.50

22.64 270.04

31._9 245.49

ORBIT DETERMINATION ACCURACY

ST 850.6 5R 299.5 5S 130.8

CRT -.7111CRS .9559 CST -.5499

LSA 882.0 MSA 227.5 SSA 26.7
ELl 878.§ EL2 203.9 ALF 165.12

MIO-COURSE EXECUTION ACCURAC_

,_K,T 4327.2 5(.,R 423.6 SG3 140.8
RRT -.6677 RRF -.7889 RTF .8453

•_,8 4347.9 RZ3 .2976 R13 -.8467

$61 4336.5 SG2 314.6 THA 176.24

LAUNCH DATE OCT 16 1970 FLIGHT TIME 146.00 ARRIVAL DATE MAR 11 1971

HELIOCENTRIC CONIC DISTANCE 440.127
RL 149.13 LAL -.00 LOL 22.22 VL 26.821GAL -6.06 AZL 91.89 HCA 220.09 SHA 185.14 ECC .21794 INC 1.2870 Vl 29.879

RP 108.47 LAP .83 LOP 242.30 VP 37.236 GAP 10.02 A?P 89.02 TAL 202.93 TAP 63.08 RCA 97.87 APO J52.41 V2 34.937

RC 155.470 GL -8.57 GP 22.91ZAL 125.65 ZAP 153.05 ETS 52.56 ZAE 126.82 ETE 162.441AC 125.29 ETC 262.22 CLP-165.41

PLAN_TOCENTRIC CONIC

C3 16.160 VHL 4.0L:_ 0LA -31.24 RAL 253.87 RAG 6567.6 VEL 11,728 PTH 8.07 VHP 7.028 DPA -.16 RAP 259.22 ECC 112659

LNCH AZMTH LNCH TIME L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

76.23 6 50 44 1193.16 22.84 347.82 119.87 111.91 7 I0 37 593.2 25.61 340.01

103.77 I0 28 57 5780._6 22.85 273.96 119.87 111,90 12 5 18 5180.3 25.62 266.14

76.23 6 50 44 1193.16 22.84 347.82 119.87 111,91 7 10 37 593.2 25.61 340.01

10_.-77 10 2_ f17 5780.26 22,85 273.96 119.87 111.90 12 5 18 5180.3 25.62 266.14
110.00 9 _2 46 699.04 14.18 _07.19 115.29 121.43 9 34 25 99.0 18.24 _00.43

110.00 12 56 6 5322.37 38.11 242.L:_ 123.09 108,40 14 24 48 4722.4 33.48 233.2¢

DIFFERENTIAL CORRECTIONS MID-COURSAE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.3687 TRA-I.OI32 TC3-5.O234 8AU 1.0880 _T 4409.1 5GR 423.1 SG3 141.6 ST 740;0 SR _32.3 SS 99.4

ROE .2116 RRA -.0377 RE} .3Co08 FAU .03738 RRT -.6560 RRF -.7560 RTF .8440 CRT -.6705 CRS .8459 CST -.2718

FOE -.0928 FRA .1674 FC3-2.O024 BSP 13898 SGB 4429.3 R23 ,2642 R13 -.8452 LSA 770.5 MSA 232.6 SSA 32.7

E_3E .4251 6RA 1.0139 Be3 5.0365 FSP -453 SGJ 4417.9 502 318.7 THA 176.38 ELI 769.8 EL2 2_.6 ALF 163.33

LAUNEH DATE OCT 16 1970 FLIGHT TIME 148.D0 ARRIVAL DATE MAR 13 1971

HELIOCENTRIC CONIC
RL 149.13 LAL -.00

RP IO8.51 LAP .64
RE 157.587 GL -6.39

PLANET(X:ENTRIC CONIC

C3 15.415 VHL 3.926

LNO-I AZHTH LNCH TIME

81.98 7 47 19

98.02 9 59 28

I[30.00 9 26 31

I[30.00 11 E 57

110.00 9 6 47

110.00 13 39 11

DIFFERENTIAL CORRECTIONS

TOE -.2848 TRA -.9(_8 TC3-5.356I 8AU 1.I063

ROE .2094 RRA -.0426 RE3 .3644 FAU .03629

FOE -.0447 FRA .2146 FC3-2.O383 8,_° 14169

BOE .3535 BRA .90_ 8C3 5.3685 FSP -454

0ISTAN(E 445.827

LOt. L:_.22 VL 26.750 GAc -5.66 AZL 90.94 HEA 223.27 5_A

LCP 245.48 VP 37.174 GAP 10.21AZP 89.32 T_LZOJ.16 TAP

GP 21.33 ZAL 123.13 ZAP 154.74 ETS 52.24 ZAE 127.25 ETE

124.69 ECC .21849 INC .9404 VJ 29.879

64.43 RCA 97.45 APO 151.94 V2 34.925

163.54 ZAC 123.86 ETC 262.98 CLP-166.15

DLA -29.34 RAL 257.27 RAD 6567.6 ',/EL 11.696 PTH 2.06 VHP 7.046 DPA -2.04 RAP 261.25 ECC 1.2537

L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ AZ)4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1045.50 21.77 336.36 121.98 110.17 8 4 45 445.5 24.32 328.54

618.50 21.78 _O5.O2 1_1.98 110.16 10 9 47 18.5 24.33 297._0

724.10 18.15 311.27 1_.41 114.17 9 38 35 124.1 21.26 303.86

5703.17 25.49 269.19 1_3.31 106.16 1_ 38 0 5103.2 27.46 260.95

786._7 11.03 311.99 116.44 122.56 9 19 53 186.3 15._fl }05.42

5_13.76 33.41 _33.99 123._3 97.7_ 15 6 5 4613.8 34.11 224.82

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 4488.3 _ 4_4.6 SC,3 141.8 ST 627.9 5R }06.4 SS 8_.1

RRT -.6416 RRF -.72_. RTF .8436 CRT -.6_53 CRS .5484 CST .18fi2

S_8 4508.4 _3 .2324 R13 -.8446 LSA 6fi9,8 MSA 2A0.7 SSA 39.9

SGJ 4496.6 St,,2 _5.1 THA 176.51 ELI 656.7 EL2 229.9 ALF 160.88

2214



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CATE OCT 16 1970 FLIGHT TINE I50.00 ARRIVAL 0ATE NAR 15 J971

HELIOCENTRIC CONIC DISTANCE 451 .§18

RL |49.13 LAL _.00 LOt. 22.22 VL 26.68J GkL -5.Z4 AZL 90.63 HCA Z26.45 SNA 124.26 £CC .21920 INC .6325 VI 29.879

RP IO8.54 LAP .46 LOP 248.66 VP 37.112 GAP lO.4O AZP 89.56 TAL 199.37 TAP 65.82 RCA 97.02 *PO 151 .§0 V2 34.913

RC 159.692 GL -4,37 GP 19.96 ZAL IL_3.36 ZAP 156.27 ETS 52.11 ZAE 127.61 ETE |64.51 ZAC 122.61 ETC 263.70 CLP-166.89

PLANE TOCENTRIC CONI¢
C3 14.808 VHL 3.848 OLA -27.§fl RAL 260.72 RAO 6567.6 VEL 11.670 PTH 2.05 VHP 7.086 DPA -3.68 RAP 263.36 ECC 1.2437

LNCH AZWTH LNCH TINE L-Z TINE ;NJ LAT ;NJ LONG INJ RT ASC INJ AZIATH INJ T/RE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 B 9 21 1011.34 16.59 331.67 122.67 113.28 B 26 13 411 .3 19.60 324.29

90.00 10 5 0 654.66 24.92 _O7.25 1E5.67 103.91 10 15 35 34.7 26.39 E98.98

100.00 8 49 26 881.79 13.51 320.68 IZ1.18 116.92 9 4 B 281.8 17.D1 313.64

1DO.DO 12 7 36 5527.48 28.24 256.87 126.46 100.24 13 59 44 4927.5 29.36 248.25

110.OO 8 57 56 855.10 8.49 315.69 118,22 123.24 9 12 I1 255.1 12.80 309.26
110.OO 14 15 36 5126.93 34.00 227.29 127.29 93.79 15 41 3 4526.9 34.15 218.04

DIFFERENTIAL CORRECTIONS MIDoCOURS_ EXECUTION ACCURACY ORBIT DETERNINATIQN ACCURACY

TOE -.2036 TRA -.7848 TC3-3.6682 8AU 1.|24| ._T 4565.7 S4_R 427.7 ,_3 141.6 ST 515.1 SR 311.2 S$ 85.1
ROE .2083 RRA -.0484 RC3 ._0 FAU .03511 RRT -.6257 RRF -.6894 RTF .844| CRT -.5333 CRS .0933 CST .6289

FOE -.0010 FRA .2595 FC3-2.0529 8SP 14438 S_B 4585.7 R_3 .2031 RI3 -.8450 LSA 550.6 N$A 252.7 SSA 48.9

I_E .2913 8RA .7863 8C5 5.6781 FSP -454 SGI 4573.6 SG2 333.1 THA 176.63 ELI 548.7 El.2 247.1 ALF 157.29

LAUNCH DATE OCT 16 1970 FLIGHT TIME 152.00

HELIOCENTRIC CONIC
RL 149.13 LAL -.00

RP IO8.58 LAP .27

RC 161.784 GL -2.49

PLANE TOCENTRIC CONIC

C3 14.3L_ v_. 3.785
LNO_ AZNTH LNCH TINE

gO.O0 7 3i Zl

90.00 11 5 5

I00.00 8 32 25

100.00 12 52 43

110.130 8 93 10

110.00 14 48 27

DIFFERENTIAL _CT|ONS

TOE -.1119 TRA -.6581 TC3-5.9464 EAU 1.1410

ROE .L=078 RRA -.0552 RC3 .3707 FAU .03384

FOE .O4DO FRA .5030 FC3-2.0451 8SP |4620

808 .2409 EWA .6604 BC3 5.9580 FsP -452

ARRIVAL DATE MAR 17 1971

DISTANCE 457.197

LOL 2"Z.22 VL 26.612 GAL -4.81 AZL 90.36 HCA 229.62 SMA 123.84 ECC .ZZOO9 INC .3557 vJ 29.879
LOP 251.84 VP 37.052 GAP 1{3.59 AZP 89,77 TAL 197,58 TAP 67.20 RCA 96.58 APO 15I .09 V2 34.901

GP 18.75 ZAL 117.37 ZAP 157.66 ETS 52.16 ZAE 127.90 ET[ 165.37 ZAC 121.50 ETC 264.42 CLP-167.63

OLA -25.83 RAL 264.24 RAO 6567.6 VlEL 11,649 PTH 2.05 VHP 7.141 DPA -5.11 RAP 265,54 ECC 1.2357

L-| T|NE ]NJ LAT INJ LONG ]NJ RT ASC INJ A214TH |NJ TINE PO CST TIM INJ 2 LAT ZNJ Z LONG

1157.46 12.46 340.42 124.DO 115,64 7 56 39 557.5 15.81 333.34

5761 .84 27.07 273.88 128.78 98.65 12 41 7 5161.8 27.99 265.33

979.68 10.43 326.31 1L_Z.95 118.17 8 48 45 379.7 14.11 319.46

5414.86 29.33 248.66 129.11 96.06 14 L_ 58 4814.9 29.86 239.91
914.58 6.25 318.85 120.43 123.67 9 8 24 314.6 10.64 312.50

5052.72 34.18 221.50 129.43 90.37 16 12 40 4452.7 33.85 212.27

MID-COURSE EXECUTION ACCURACY CR81T DETERNINATION ACCUR4CY

5GT 4639.0 S_R 431.7 SG3 140.9 ST 403.1 SR 31_5.9 SS 105.4

_T -.6083 RRF -.6572 RIT .8450 CRT -.3919 CR5 -.2666 CST .8080

46_9,0 R_3 .17_ R|3 -.8458 L$A 443.3 NSA 270.8 $5A 60.4

SG| 4646.5 _2 342.0 THA 176.74 ELI 436.0 EL2 268.7 ALF 151.07

LAUNCH DATE OCT 16 197D

HELIOCENTRIC CONIC

RL 149. |,3 LAL -.DO

RP 108.61 LAP .O8

RC 163.865 GL -.74

PLANE TOCENTRIC CONIC

C3 13.956 VHL 3.736

LNO4 AZNTH LNCH TIME

90.00 7 21 25

90.00 !1 49 37

I00.00 8 22 32

I00.00 13 31 II

l ID.DO 8 51 2

IIO.O0 15 19 10

FLIGHT TI_ 154.00 ARRIVAL CATE MAR 19 1971

DISTANCE A62.865

LOt. 2Z.ZZ VL 2'6.545 GAL -4.37 AZL 90.10 HCA 232.80 SMA

LOP 255.01 VP 36.994 GAP 113.78 AZP 89.94 TAL 195.78 TAP

GP 17.70 ZAL 114.20 ZAP 158.93 ET$ 52.40 ZAE 128.15 ETE

125.43 ECC .22116 INC .1040 Vl 29.879

68.58 RCA 96.13 APO 150.72 V2 34.890

166.12 ZAC 120.52 ETC 265.11 CLP-168.37

OL4 -24.17 RAL 267.83 RAO 6567.5 VEL 11.634 PTH 2.D4 VHP 7.207 DPA -6.36 RAP 267.77 ECC 1.2297

L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1255.54 9.50 346.11 I26.11 116.80 7 42 21J 655.5 13.03 339.20

5652.28 27.94 265.96 131.59 94.79 13 25 49 5052.5 28.31 257.54

1058.24 7.87 3]0.74 125.23 118.93 8 40 I0 458.2 11.67 324.01

5324.81 29.79 242.03 131.72 92.59 14 59 56 4724.8 29.83 255.2Z

968.84 4.20 321.71 122.98 123.96 9 7 II 568.8 6.63 515.42

4986.98 54.09 216.37 151.72 87.35 16 42 17 4387.0 53.35 207.20

DIFFERENTIAL CORRECTIONS

TOE -.0394 TRA -.5240 TC3-6.1937 BAU 1.1577

ROE .21380 RRA -.0629 RC3 .3727 FAU .03255

FOE .0777 FRA .3443 FC3-2.0189 8SP 14957

BOE .2117 8RA .5277 8C3 6.2049 FSP -451

LAUNCH DATE OCT 16 1970

HELIOCENTRIC CONIC

RL 149.13 LAL -.00

RP 108.65 LAP -.II

RC 165,932 GL .91
PLANE TOCENTRI C CONIC

C3 13.699 VHL 3.7131

LNCH A2'NTH LNCH TINE
90.DO 7 II 50

90.00 12 28 14

I00.00 8 16 37

I(30.00 14 6 9

II0.00 8 50 47

llO.O0 15 48 28

DIFFERENTIAL CORRECTIONS

TOE .0467 TRA -._3 TC3-6.3959 8AU 1.1734

ROE .2084 RRA -.0716 RC3 .3729 FAU .03120

FOE .1137 FRA .3849 FC3-1.9716 8SP 15205

BOE .2136 6RA .3870 8C3 6.4068 FSP -449

MIO-C(_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4711.2 SGR 436.4 S_3 140.0 ST 504.6 5R 520.7 SS 154.1

RRT -.5908 RRF -.6269 RTF .8469 CRT -.1236 CRS -.4651CST .7155
SG8 4751.4 _3 .1534 RI3 -.8475 LSA 548.9 MSA 293.7 SSA 74.7

_I 4718.3 S62 351.6 THA 176.85 ELI 333.0 EL2 291 .I ALF 123.68

FLIGHT TIME 156.DO ARRIVAL CATE MAR 21 1971

DISTANCE 468.517

LOL. LPZ.Z2 VL 26.479 GAL -3.92 AZL 89.87 HCA 235.97 5_44 123.02 ECC .22243 INC .1265 Vl 29._79

LOP 258.19 VP 36.936 GAP 10.99 AZP 90.07 TAL _93.97 TAP 69.94 RCA 95.66 AF_ 150.39 V? 34._80

GP 16.76 ZAL 110.86 ZAP 160.D9 ETS 52.82 ZAE 128.37 ETE 166.79 ZAC 119.65 ETC 265.80 CLP-169.10

OLA -LP'Z.53 RAL 271.47 RAO 6567,5 VEL 11.623 PTH 2.04 VHP 7.284 DPA -7.45 RAP 27D.06 ECC 1.2255

L-Z TIME ]NJ LAT INJ LONG ]NJ RT ASC INJ AZMTH ]NJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG
1336.40 6.99 350.72 128.66 117.51 7 34 7 736.a 10.62 545.92

5563.27 28.28 259.50 134.41 91.56 14 O 58 4963.3 28.19 250.83

1127.33 5.57 334.58 127.88 119.42 8 35 24 527.3 9.45 327.94
5247.57 29.89 236.29 134.43 89.57 15 33 37 4647.6 29.51 227.50

I020.21 2.24 324.39 125.81 124.12 9 7 47 420.2 6.70 31_.15

4927.45 33.81 211.74 134.19 84.61 17 1O 36 4327.4 32.69 202.6_

MID-COUR,_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5_T 4777.8 SGR 441.3 5(;5 138.7 ST 248.9 SR 3_4.8 SS 166.9

RRT -.5725 RRF -.5978 R1T" .8489 CRT .3593 CRS -.5740 CST .2756

SG6 4798.2 R_3 .1350 R13 -.8495 LSA 554.6 MSA 247.4 $SA 91.5

,SGI 4784.6 S_2 361 .3 THA 176.96 ELI 346.4 EL2 217.8 ALF 63.42

Z215



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 16 |970 FLIGHT TIME 158.00

HELIOCENTRIC CONIC

RL 149.13 LAL -.00

RP 10B .68 LAP -.29

RC 167,985 GL 2,45

PLANE TOCENTRI C CONIC

C3 13._52 VHL 3.68I

LNCH AZMTH LNCH TIt_

90.00 7 5 54

90.00 13 3 37

100.00 8 13 16

100.00 14 38 57

110,00 8 51 54

110.00 16 16 48

OIFFERENTIAL CCRREC T IONS

TOE .1420 TRA -.2236 TC3-6.5345 8AU 1.1858

ROE .2087 RRA -.0817 RC3 .3694 FAU .02969

FOE .1510 FRA .4273 FC3-1.8964 8SP 153?0

BOE .2524 BRA .2380 BC3 6.5450 FSP -439

0ISTANCE 474.158

LOL 22.22 VL 26.414 GAL -3.45 AZL 89.66 HCA 239.14 SNA

LOP 261.36 VP 36.880 GAP I1.19 AZP 90.18 TAL 192.15 TAP

GP p 15.93 ZAL 107.38 ZAP 161.16 ETS 53.41 ZAE 128.57 ETE

ARRIVAL GATE MAR 23 1971

122.63 ECC .2Z390 INC .3412 VI 29.B79

71.29 RCA 95,17 APO 150.09 V2 34.869

167.39 ZAC 118.81ETC Z66.48 CLP-169._?

GLA -L>O,gI RAL 275,16 RAG 6567.5 VEL 11.616 PTH ?.04 VHP 7.37? OPA -8.40 RAP 27?.40 ECC 1.2730

L-J TIHE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1408.60 4.70 354.79 131.54 117.96 7 29 _3 808.6 8.41 348.07

_486.36 ?8.29 253.87 137.33 80.74 14 35 3 4886.4 ?7.82 245.24

lIgI.?l 3.43 338.11 130.84 119.71 8 33 7 591.? 7.36 331.53

5178.98 ?9.75 231.19 137.77 86.90 16 5 16 4579.0 29.00 222.47

1070.12 .33 327.00 128.91 124,18 9 9 44 470.1 4.81 320.78

4872.83 33.38 207.53 136.86 82.15 17 38 1 4272.8 31.93 198.60

NI0-COURSE EXECUTICN ACCURACY ORBIT 0ETERHINATION ACCURACY

SGT 4830.6 SGR 444.9 SG3 136,9 ST 286.6 SR 327,4 SS ?04.0

RRT -.5§18 RRF -.5677 RTF .8496 CRT .8008 CRS -.6413 CST -.3716

,%0 4851.1R23 .I153 R13 -.8501 LSA 431.4 NSA 183.8 SSA 105.6

SGI 4836.9 SG2 370.6 THA 177.07 ELI 413.4 EL2 136.0 ALF 49.73

LAUNCH 0ATE OCT 16 1970 FLIGHT TIHE 160,00 ARRIVAL GATE MAR 25 1971

0ISTANCE 479.783

LCL 22.22 VL ?6,350 GAL -?.97 AZL 89.46 HCA 247.31SHA 122.75 ECC .22559 INC .5418 VJ ?9.879
LCP 264.53 VP 36.825 GAP II.41 AZP 90.?5 TAL I90.32 TAP 7?.63 RCA 94.67 APO 149.83 V2 34.859

GP 15.19 ZAL 103.78 ZAP 162.16 ETS 54.Z0 ZAE 128.75 ETE 167.92 ZAC 118.07 ETC 267.16 CLP-l?0.53

HqELIOCENTRIC CONIC

RL 149.13 LAL -.00

RP I08.71 LAP -.48

RC 170.025 GL 3.88

PLANETOCENTRIC CONIC

C3 13.518 VHL 3.677

LNCH AZNTH LNCH TIME

9O.OO 7 Z 20
9O.OO 13 36 54

IO0.OO 8 IJ 42

IOO.O0 15 10 13

IIO.OO 8 54 E

IIO.OO 16 44

MI0-CCURSE EXECUTION ACCURACY

SGT 4889.6 SGR 449.3 SG3 135,?

RRT -.5329 R_" -.fi41! RTF .8523

5_ 4910.2 R23 .0994 R13 -.8577

5GI 4895.5 5G2 379.7 THA 177.18

OIFFERENTI4L CORRECTIONS

TOE .2384 TRA -.06EE TC3-6.6287 BAU 1.1998

ROE .Z097 RRA -.0_0 RC3 .3649 FAU .078343

FOE .I844 FRA .4658 FC3-1.8172 BSO 15527
8OE .3175 8RA .1111 Be3 6.6388 FSP -435

OLA -19,30 RAL 278.88 RAO 6567.5 VEL 11.615 PTH 2.04 VHP 7.468 OPA -9.2? RAP 274.77 ECC 1.2225

L-I TIt4? INJ LAT INJ LONG INJ RT A_C INJ A214TH INJ TIt4? PO CST TIM INJ 2 LAT INJ 2 LONG
1475.97 2.54 358.56 134.70 JIB.El 7 ?6 56 876.0 6.30 351.89

5417.88 28.09 248.87 140.39 86.24 15 7 11 4817.9 27.27 240.30
12fl?.17 1.36 341.46 134.05 119.86 8 3? 34 652.2 5.33 334.91

fi116.92 29.43 226.61 140.26 84,50 16 35-30 4516.9 28.36 217.97

1119.49 -1.56 329.57 13_.2_ 1E4.15 9 I? 41 519.5 2.93 323.37

4822.36 32.84 203.69 139,77 79.94 18 4 45 4222.4 31_11 194.90

CRBIT 0ETERMINATION ACCURACY

ST 400.5 SR 330.0 5S 239.2

CRT .9203 CRS -.6789 CST -.7107

LSA 539.5 MSA 158.8 $SA 101.1

ELl 508.9 EL2 101.6 ALF 39.03

LAUNCH OATE OCT 16 1970

HELIOCENTRIC CONIC

RL 149.13 LAL -.00

RP 108.74 LAP -.66

RC 172.049 GL 5.21

PLANETOCENTRIC CONIC

C3 13,601 VHL 3._8

LNCH AZNTH LNCH TIME

90.00 7 0 27

90.00 14 8 38

100.00 8 11 25

100,00 15 40 21

110.00 8 56 57

110.00 17 II 19

FLIGHT TIME 162.00 ARRIVAL GATE

GISTANCE 485.392

LOt. 22,?2 VL 26.787 GAL -2.48 AZL 89.27 HCA ?45.48 SHA |21.88 ECC .22751 INC .7308 Vl 29.879

LOP 267.70 VP 36,77I GAP 11.63 AZP 90,30 TAb 188.49 TAP 73.97 RCA 94.15 APO 149.61 V2 34.85G
GP 14.53 ZAL 100.10 ?AP 165.08 ETS 55.18 ZA_ 128.91ETElI68.39 ZAc 117.37 ETC 267.84 CLP-171.24

OLA -17.70 RAL ?82.6? RAG 6567,5 VEL I1.618 PTH ?.04 VHP 7.575 GPA -9.9I RAP 277.17 ECC 1.?738

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIH INJ 2 LAT INJ ? LONG

1540.56 .46 2.17 138.10 118.31 7 26 7 940.6 4.24 355.53

5355.95 27.73 744.38 143.59 84.01 15 37 54 4756.0 26.61 235.89
1311.52 -.65 344.7I 137:48 119.89 8 33 17 711.5 3.33 338.19

5060.2? ?8.99 727.45 143.47 87.36 17 4 41 4460.2 27,63 213.91

1168.90 -3.44 332.16 135.74 174.03 9 16 ?6 568.9 1.05 325,95

4775.60 32.?3 L:_O.I8 142.77 77.94 18 30 54 4175.6 30.24 I91.54

NAR 27 1971

OIFFERENTIAL CORRECTION5 MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .3406 TRA .IO88 TC3-6.6599 8AU 1.2127 5GT 4943.8 SGR 453.? SG3 133.4 ST 551.8 5R 337.0 55 ?73.7
ROE .2112 RRA -.1031 RC3 .3574 FAU .02689 RRT -.5138 RRF -.5158 RTF .8557 CRT .9764 CRS -.7015 CST -.8508

FOE .2161FRA .5039 FC3-1.7118 BSP 15714 _ 4964,5 RE3 .0859 RI3 -.8555 LSA 675.8 MSA 162.6 SSA 81.?

8OK .4OO7 BRA .1499 BC3 6.6695 FSP -4]O SGI 4949.3 SG2 388.4 THA 177.29 ELI 634.8 EL2 108.7 ALF 30.11

LAUI_H 0ATE OCT 16 1970 FLIGHT TIME 164.00 ARRIVAL GATE MAR 29 1971

HELIOCENTRIC CONIC 01STANCE 490.981

RL 149.13 LAL -.GO LOL 22.22 VL 76.225 GAL -1.97 AZL 89.09 PICA 248.65 SMA 121.52 ECC .72968 INC .9105 V1 29.879

RP 108.77 LAP -.85 LOP ?70.86 VP 36.718 GAP 11.86 AZP 90.33 TAL 186.65 TAP 75.30 RCA 93.61 APO 149.43 V2 34.841

RC 174.060 GL 6.44 GP 13.94 ZAL 96.37 ZAP 163.94 ET5 56.35 ZAE 129.06 ETE 168.87 7AC 116.77 ETC 268.51 CLP-171.94
PLANETOCENTRIC CONIC

C3 13.807 VHL 3.716 OLA -I6.11 RAL 286,36 RAO 6567,5 VEL 11.6_7 PTH 2.04 VHP 7.690 0PA -10.50 RAP 279.61 ECC 1.2272

LNCH AZMTH LNCH TIME L-I TIME JNJ LAT INJ LONG INJ RT ASC INJ AZlqTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 6 59 47 1603.51 -1.57 5.68 14|.71 118._8 7 16 30 1003.5 2.72 359.05

90.00 14 39 9 5299.56 27.26 240.32 146.94 82.03 16 7 28 4699.6 25.88 231.92

100.00 8 12 8 1370.05 -2.63 347.93 141.12 119.79 8 34 58 770.1 1.35 341.41

100100 16 9 28 5008.26 28.46 218.68 146.74 80.44 17 3? 57 4408.3 ?6.84 710.25

110.OO 9 0 ?7 1218.69 -5.33 334.77 139.44 123.81 9 20 46 618.7 -.86 328.55

110.OO 17 37 39 4732.39 31.57 196.99 145,99 76.16 18 56 31 413E.4 29.35 188.49

0IFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE .4394 TRA .2786 TC3-6.6561BAU 1.E303 SGT _012.8 _ 457,9 ._3 131.6 ST 706.5 SR 334.5 Ss 302.1

ROE .2139 RRA -.J137 RC3 .3497 FAU .02578 RRT -.4983 RRF -.4961 RTF .8615 CRT .9099 CR$ -.7139 CST -.9106

FOE .2418 FRA .5354 FC3-J.6167 8SP 16136 SGB 5033.5 R_3 .0740 RI3 -.8618 LSA 41118.0 MSA 170.4 SSA 65.3
ODE .4888 8RA .3009 BC3 6.6653 FSP °-436 .%1 5017.9 ._G_ 396.6 THA 177.38 EL1'771.3 EL2 127.1ALF 24.00

7216



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT I6 1970 FLIGHT TINE 166.00 ARRIVAL DATE MAR 31 ]97J

t'q[L IOCENTRI C CONIC

RL 149.13 LAL -.00

RP 108.79 LAP -I .03

R E I76.055 GL 7.55
PLANE TOCENTRIC CONIC

C3 I4.144 VHL 3.761

LNCH AZMTH LNCH TI_

90.00 7 0 2

90.00 1_ 8 34

lO0.OO B 13 35

100.00 16 37 42

110.00 9 4 25

110.00 18 3

DIFFERENTIAL COR1KqECTIONS

TOE .5623 TRA .4762 TC3-6.5365 BAU 1.1376

ROE .2157 RgA -.I_ RC3 .3343 FAU .OE4EI

FOE .2761 FRA .5767 FC3-1.4819 BSP 16119

BOE .6022 BRA .4928 Be3 6.5451 F.SP -422

DISTANCE 496.552

LOL 8Z.ZZ VL 26.J64' GAL -1.45 AZL 88.98 PICA 251.BZ 5t4A I21.16 ECC .23811 ]NO 1,0825 VI 89.879

LOP 874.03 VP 36.667 GAP 12.10 AZP 90.34 TAL 184.80 TAP 76.68 RCA 93.04 APO 149.89 V2 34.833

GP J3,41 ZAL 98.60 ZAP 164.74 ETS 57.73 ZAE 129.81ETE 169.20 ZAC 116.10 ETC 869.J8 ELP-|72.64

CLa -14._4 RAL 890.D9 RAD 6§67.6 tEL IJ,642 PTH Z,04 VHP 7.816 OPA -10.98 RAP 882.07 ECE |.2328

L-I TINE IN] LAT |NJ LONG IN] RT ASC IN] A214TH IN] TINE PO CST TIM IN] 2 LAT |NJ 8 LONG

1665.54 -3.57 9,14 145.50 118.ll 7 27 48 1065.5 .22 2.51

5848.14 26.72 236.65 J50.44 _._7 16 36 2 4648.1 25.10 888.35

1428.23 -4.59 351.13 144.93 119.57 8 37 84 828.2 -.62 344.60

4960.68 27.87 215.27 150.20 78.74 18 0 23 4360.7 26.04 Z06.95

1269.05 -7.23 337.43 |43.30 123.50 9 25 34 669.0 -2.78 331.17

4692.63 ]0.89 194.09 149._ 74.57 19 21 35 4092.6 28.46 185.73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION AccuRACY

,T_T _046,5 S6R 459.2 ,5G3 129.4 ST 897.8 Sit 334.1 55 339,J

RRT -.4764 I_F -.4694 RTF .8627 CRT .8899 ER$ -.7254 CST -.9459

5067.4 1_3 .0634 RI3 -.8629 LSA 999.1MSA 178.4 S._A 52.8
SG1 5051.5 S&Z 403.4 THA 177.50 EL1 947.0 EL2 144.4 ALF J8.78

LAUNCH DATE OCT 16 1970 FLI_T TINE 168.00 A_IVAL DATE APR 2 1971

HELIOCENTRIC CONIC

RL 149.13 LAL -.00

RP J08.82 LaP -1.21
RC J78.036 Gt. 8.55

PLANE TOCENTRI C CONIC
C3 14.622 VHL 3.824

LNO.I A2'NTH LNCH TINE

9O.O0 7 1 !

90.00 15 36 57
1130.00 8 15 37

IO0.O0 17 5 2

II0,00 9 8 42

110.00 18 28 L_

DIFFERENTIAL r..ORRECTION._

TOE .6846 TRA .6755 TC3-6.3732 BAU I.E474

ROE .2189 RRA -.1389 RC3 .3177 FAU .O_wZ84

FOE .]052 FR.4 .6124 FC3-1.3520 BSP 16248

BOE .7187 8RA .6896 Be3 6.38J1 FSP -415

DISTANCE 50_.10!

LOL Z"Z.22 VL 26.104 GAL -.91 AZI. 88.75 _ 254.98 5MA
LCP 277.Z0 VP 36.617 GAP 12.35 AZP 90.32 TAL 182.96 TAP

GP 12.92 ZAL 88.83 ZAP 165,48 ET$ 59,32 ZAE 129.34 ETE

lID.B2 ECC .23483 IN(: 1.2483 VI 29.879
77.94 RCA 92.45 APO 149.J9 VZ 34.825

169.55 8AC 115,51 ETC 269.84 CLP-173.33

DLA -12.98 RAL 893.76 RAO 6567.6 tEL 11.662 PTH 2.05 VHP 7.95I DPA -11.37 RAP 284.55 ECC 1.2406
L-I TINE IN] I.AT IN] LONG IN] RT ASC IN] AZMTH IN] TINE PO CST TIN IN] 2 LAT IN] 2 LONG

1726.98 -5.53 12.59 I49.45 117.82 7 29 48 1127.0 -1.77 5.94

5201.43 26.I4 233.35 154.06 78.71 17 3 38 460J.4 84.32 225.16

J486.27 -6.53 354.35 148.90 119.23 6 40 23 886.3 -2.59 347.78
49|7.38 87.26 218.|9 153.80 77.23 18 26 59 4317.4 25.23 803.98

1320.01 -9.14 340.15 147.31 123.08 9 30 42 720.0 -4.72 333.84
4656.40 ]0.20 191.49 152.91 73.17 19 46 2 4056.4 27.60 183.26

NID-CCURSE EXECUTION ACCURACY CRBIT OETERNINATION ACCURACY

,T_T 5088.0 _ 460.6 SG3 127.1 ST 1081.9 SR 334.2 SS 369.9

RRT -.4564 RgF -.4461RTF .8665 CRT .8721CRS -.7316 CST -.9641

SC6"5108.8 R_3 .0540 RI3 -.8667 LSA 1176.1NSA 184.4 SSA 43.4

SGI 5092.4 _2 409.5 THA 177.62 EL1 1121.3 EI.2 157.8 ALF 15.39

LAUNCH DATE OCT 16 1970 FLIGHT TINE 170.00 ARRIVAL DATE APR 4 I9?I

HELIOCENTRIC CONIC DISTANCE 507.625

RL 149.13 LAL -.00 LQ- 22.22 VL 26.045 GAL -.34 AZL 88.59 HCA 258.15 SMA

RP ]08.64 LAP -].38 LOP 280.36 VP 36.568 GAP 12.6J AZP 90.29 TAL I81.I0 TAP

RC ]80.008 GL 9;44 GP 12.49 ZAL 85.09 ZAP J66.17 ETS 61.14 ZAE I29o47 ETE

PLANETO(ENTRIC CONIC

C3 15.255 VHL 3.906 DLA -11.46 RAL 297.38 RAD 6567.6 tEL 1! .689 PTH 2.06 VHP

LNCH AZNTH LI_H TIME L-I TINE IN] LAT

90.00 7 8 32 1788.03 -7.46

90.00 16 4 18 5159.32 25.55

100.00 8 18 5 1544.26 -8.45

100.00 17 31 25 4878.32 26.64

llO.OO 9 13 IS |371.54 -11.04

110.00 18 52 46 4623.80 29.54

DIFFERENTIAL CORRECTIONS

TDE ,8126 TRA .8856 TC3-6.1561BAU 1.2570

RDE .2229 RRA -.1516 RE3 .2990 FAU .02153

FOE .3331FRA .6496 FC3-1,2221 65P 16414

.8426 8RA .8965 BC3_.1633 FSP -412

LALRACH DATE OCT 16 1970

HELIOCENTRIC CONIC

RL 149.13 LAL -.00

RP 108.86 LAP -1.55

RC 181.954 GL 10.81

PLANETOCENTRIC CONIC

C3 ]6.056 VHL 4.007

LNCH A2'NTH LNCH TINE
90.00 7 4 29

90.00 16 ]0 35

100.00 8 20 54

100.0(] 17 56 51

llO.O0 9 17 57

110.00 19 16 17

DIFFERENTIAL CCRRI[CTION5

TOE .9473 TRA 1,1080 TC3-5.8827 8AU 1.2641

ROE .2277 RRA -.1648 RC3 .2768 FAU .02008

FOE .3618 FRA .6890 FC3-I.0825 8SP 16500

BOE .9742 _qA 1.1_02 BE3 5.8893 FSP -399

IZ0.48 ECC .83784 INC 1.409] Vl 89.879

79.25 RCA 91.82 APO 149.14 V2 34.818

169.87 ZAC 1|4.94 ETC 270.50 CLP-J74,01

8.098 DPA -11.67 RAP 887.04 ECC 1.2511

IN] LONG IN] RT ASC IN] AZ;4TH IN] TINE PC) CST TIM IN] 2 LAT ZNJ 8 LOI_
16.05 153.54 117.d0 7 32 Z0 1188.0 -3.73 9.35

210.41 I§7.80 77.35 17 30 17 4559.3 23.55 888.31

357.59 153.00 118.78 8 43 50 944.3 -4.54 3S0.98

209.46 157.51 75.92 18 52 44 427.8_3 24.44 881.35

342.92 151.44 122.56 9 36 6 771.5 -6.67 336.56

J89.18 156.57 71.96 20 9 49 4023.8 26.79 181.08
MID-COURSE EXECUTION ACCURACY ORBIT DETER_4INATION ACCURACY

5GT 5128.6 5GR 461.5 SG3 125.I ST 1264.9 SR 334.1 SS 398.7

RRT -.4370 RgF -.4249 RTF .8704 CRT ._560 CRS -.7340 CST -.9749

S_ 5149.3 1_3 .0467 R13 -.8706 LSA 1353.9 HSA 189.7 SSA 37.0

SGI 5|32.6 S_2 414.8 THA J77.73 EL1 1897.4 EL2 168.4 ALF J2.96

FLIGHT TINE 172.00 ARRIVAL DATE APR 6 1971

DISTANCE 513.122

LOL 28.22 VL 25.967 GAL .24 A2'L 88.43 H_ 261.31 5eAA 120.15 ECC

LOP 283.52 VP 36.521 GAP 12.89 A2'P 90.24 TAL 179.25 TAP 80.56 RCA
GP 12.09 ZAL 81.41 ZAP 166.81 ETS 63.18 ZAE 129.60 ETE 11'0.15 ZAC

.84119 INC 1.5668 Vl 29.879

91.17 APO 149.13 v8 34.812

114.39 ETC 871.16 ELP-174.69

OLA -9.97 RAL _0.92 RAD 6567.6 tEL 11.723 PTH 2.07 VHP 8.256 DPA -11.88 RAP 289.55 ECC 1.8648

L-I TINE INJ LAT INJ LONG INJ RT AS( INJ A2_4TH INJ TIRE PO CST TIM INJ 8 LAT INJ 8 LONG

1848.72 -9.34 J9.51 157.74 116.85 7 35 18 I248.7 -5.66 18.76

5121.76 24.96 227.82 161.64 76.18 17 55 56 4521.8 82.82 819.80

1602.18 -10.33 .86 157.22 118.21 8 47 36 1002.2 -6.48 354.19

4843.52 26.04 Z07.04 161.33 74.78 19 17 34 4843.5 83.70 199.03

1423.54 -12.93 345.77 155.E_ 121.92 9 41 41 823.5 -8.68 339.32

4594.94 28.91 187.17 160,33 70.91 2'0 32 52 3994.9 86.04 179.17

MIO-_ E_ECUTION ACCURACY ORBIT OETERNIN_TION ACCURACY

S_T 5162.2 SC,R 460.9 SG3 I_2.B ST 1444.8 SR 333.5 55 487.0
RRT -.4J59 RRF -.4018 RTF .872! CRT .8415 CRS -.7350-CST -.9818

S(,6 518_.7 R_3 .0404 RI3 -.8728 LSA 1530.5 MSA 194.1 SSA 38.4

5G| 5165.7 ,._G2 438.9 THA 177.86 ELI 1472.2 EL8 176.8 ALF 11.15

_'ZI7



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 16 1970

HELIOCENTRIC CONIC

RL 149.13 LAL -.00

RP 108.87 LAP -1.71

RC 183.891GL I_.87

PLANETOCENTRIC CONIC

C3 17,043 VHL 4.128

LNCJ4 AZMTH LNCH TIME
90.00 7 6 46

9(3.00 16 55 46

100.00 8 23 58
1130.O0 18 ZI 15

110.00 9 22 46

110.00 19 38 57

FLIGHT TIME 174.00 ARRIVAL GATE APR 8 1971

DISTANCE 518.569

LO.. ZZ.2Z VL 25.930 GAL .84 AZL 88.26 HCA 264.47 SHA

LOP 286.69 VP 36.475 GAP 1}.19 AZP 90.17 TAL 177.40 TAP

GP 11.73 ZAL 77.80 ZAP 167.40 ET5 65.47 ZAE 129.72 ETE

119.83 ECC .24489 INC 1.7206 Vl 29.879

81.87 RCA 90.49 APO 149.18 V2 34.806

|70.42 ZAC 113.84 ETC 271.80 CLP-175,37

CLA -8.54 RAL 304.37 RAG 6567.7 VEL 11.765 PTH 2.08 VHP 8.426 GPA

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

1909.O4 -I|.18 22.99 162.05 116.19 7 38 35

5088.76 24.41 225.56 165.56 75.18 18 20 35

1659.99 -12.17 4.16 161.54 117.51 8 51 38

4813.O4 25.48 Z04.95 165.23 73.82 19 41 28

1475.88 -14.79 348,68 160.02 ZZI.J7 9 47 22

4569.92 28.34 185.45 164.18 70.04 20 55 6
OIFFERENTIAL CORRECTICNS MID-COURSE EXECUTION ACCURACY

TOE 1.0882 TRA 1.3362 TC3-5.5739 BAU 1.2713 SGT 5194.0 SGR 459.4 SG3 |20.4

ROE .2337 RRA -.1769 RC3 .2546 FAU .01884 RRT -.3952 RRF -.3792 RTF .8774
FOE .3886 FRA .7224 FC3 -.9572 BSP 16670 SGB 5214,3 R23 .0328 R|3 -.8775

BE 1.1150 BRA 1.3479 Be3 5.5797 FSP -397 5_1 5197.2 SG2 421.7 THA 177.98

LAUNCH DATE OCT 16 1970 FLIGHT TIHE 176,00

HELIOCENTRIC CONIC 0ISTANCE 524.020

RL 149.13 LAL -.0(3 LOL LP_.22 VL 25.874 GAL I .47 AZL _.13 PiCA 267.63 SNA 119.52 ECC
RP 108.89 LAP -1.87 LOP 289.85 VP 36.430 GAP 13.50 AZP 90.08 TAL 175.55 TAP 83,18 RCA

RE 185.815 GL 11.42 GP 11.41 ZAL 74.30 ZAP 167.94 ET$ 68.02 ZAE 129.83 ETE 170.66 ZAC

PLANETOCENTRIC CONIC

C3 18.236 VHL 4.270 OLA -7.16 RAL 307.70 RAG 6567.7 VEL 11,616 PTH 2.09 VHP 8,610 GPA
LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME

90.00 7 9 19 1968.90 -12.95 26.49 166.44 115.40 7 42 8

90.00 17 19 49 5060.32 23.90 223.63 169.54 74.34 18 44 10

1(30.00 8 27 14 1717.55 -13.96 7.50 165.93 116.70 8 55 51

100,00 I8 44 _ 4786.91 24.97 205.18 169.19 73.01 20 4 22

110.00 9 27 39 1528.39 -16.62 351.65 164.43 120.31 9 53 7

110.00 20 0 40 4548.83 27.84 184.01 168.10 69.32 21 16 29

DIFFERENTIAL CCRR[CTION5 MID-COURSE EXECUTION ACCURACY

TOE 1.2256 TRA 1.5691 TC3-5.25|J BAU 1.2815 $GT 5226.9 SGR 457.6 ,_,3 118.0

ROE .2416 RRA -.1886 RC5 .2322 FAU .01777 RRT -.3753 RRF -.5596 RTF .8831

FDE .4105 FRA .7549 FC3 -.8435 BSP 16982 SGB 5246.9 R23 .0281 RI3 -.8832
BOE 1.2492 8RA 1.5804 8C3 5.2563 FSP -399 SG! 5229.7 $G2 424.0 THA 178.11

-12.01 RAP 292.06 ECC 1.2805

PC} CST TIM !NJ 2 LAT INJ 2 LONG
I309.0 -7.57 16.17

4488.8 22.13 217.63

1060.0 -8.39 357.42

4213.0 23.02 197.02

875.9 -10.56 342.14
3969.9 25.36 177.54

ORBIT GETERMINATION ACCURACY

ST 1617.6 SR 332.9 SS 451.1
CRT .8504 CR5 -.7376 CST -.9867

LSA 1700.4 MSA 196.8 SSA 28.6

EL/ 1641.3 EL2 182.8 ALF 9.82

ARRIVAL GATE APR 10 1971

•24898 INC 1.8733 V] 29.879

89,76 APO 149.28 V2 34.801

113,31ETC 272.44 CLP-176.O5

-12.06 RAP 294.57 ECC 1.3001

PO CST TIM INJ 2 LAT INJ 2 LONG

1368.9 -9.42 19.59

4460.3 21.52 215.77

1117.5 -10.26 .66

4186.9 22.41 195.32

928.4 -1_,47 345.00

3948.8 Z4.7_ 176.18

ORBIT OETERMINATION ACCURACY

ST 1768.4 SR 333.1 55 469.1

CRT .8208 CR5 -.7378 CST -.9896

LSA 1848.7 MSA 199.7 5SA 25.7

ELl 1789.7 EL2 188.0 ALF 8.89

LAUNCH DATE _T 16 1970

HELIOCENTRIC CONIC

RL 149.13 LAL -.00

RP 108.90 LAP "_'.03

RC 187.719 GL 11.87

PLANETOCENTRIC CONIC

C3 19.659 VHL 4.434

LNCH AZMTH LNCH TIME

90.00 7 12 5

90.00 17 42 44

100.00 8 30 38

100.00 19 6 51

II0.00 9 32 32

110.00 20 21 26

FLIGHT TIME 17B.00

LOL 22.22 VL

LOP 293.01 VP

GP II.11 ?AL

OISTANCE 529.414

25.819 GAL 2.13 AZL 87.97 HCA 270.79 ,_A

36.387 GAP 13.84 AZP 89.97 TAL 173.70 TAP

70.91 ZAP 168.42 ETS 70.83 ZAE 129.94 ETE

ARRIVAL CATE APR 12 1971

119.21ECC .25349 INC 2.0254 Vl 29.879

84.49 RCA 88.99 APO 149.43 V2 34,797
170.88 ZAC 112.78 ETC 279.08 CLP-176.73

GL4 -5.84 RAL 310.92 RAG 6567.8 VEL 11.876 PTH 2.11 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2028.25 -14.65 30.02 170.90 114.50 7 45 52

5036.39 23.45 222.02 173.57 73.65 19 6 40

1774.77 -15.68 10.88 170.40 115.78 9 0 13

4765.10 24.53 201.71 173.21 72.36 20 26 16

1580.94 -18.40 354.68 168.91 119.33 9 58 53

4531.69 27.43 182.85 172.07 68.75 21 36 57

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TDE 1.3847 TRA 1.8301 TC3-4.8719 BAU 1.2816 $GT 5245.8 _ 453.9 S_3 115.9
ROE .2496 RRA -.2OO9 RC3 .2073 FAU .01640 RRT -.3518 RRF -.3358 RTF .8866

FOE .4389 FRA .7951 FC3 -.7224 BSP 16919 S_ 5265.4 R23 .o233 R13 -.8867

8DE 1.4070 BRA 1.8411BC3 4.8763 FSP -386 SGI 5248.2 SG2 424.6 THA 178.25

LAUNCH DATE OCT 16 1970 FLIGHT TIME I_O.DO

HELIOCENTRIC CONIC OISTANCE 534.763

RL 149.13 LAL -.OO LCL 22.22 VL 25.765 GAL 2.82 AZL 87.82 HCA 273.95 5HA 118.92 ECC .25846

RP 108.92 LAP -2.17 LOP296.17 VP 36.345 GAP 14.20 AZP 89.85 TAL 171.86 TAP 85.81RCA 88.18

RC 189.610 GL 12.22 GP 10.84 ZAL 67.65 ZAP 168.86 ETS 73.91ZAE 130.04 ETE 171.09 ZAC 112.26
PLAHE.TOCENTRIC CONIC

C3 21.342 VHL 4.620 DLA -4.60 RAL 31&.O0 RAG 6567.9 VKL 11.947 PTH 2,13 VHP 9.023 OPA -11,95
LNCH A2'MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A.._C INJ A21WTH INJ TIME PO CST TIN

90.00 7 14 57 2086.95 -16.28 33.56 175.41 113.49 7 49 44 1486.9

90.00 18 4 28 5016.95 23.07 220.72 177.64 75.11 19 28 5 4417.0

1(30.OO 8 34 8 1891.52 -17.53 14.29 174.92 J14_74 9 4 40 1231.5

1(30.00 19 27 58 4747.61 24.16 200.54 177.26 71.85 20 47 6 4147.6

110.130 9 37 25 1693.38 -20.12 357.78 175.45 118.25 10 4 39 1033.4

110.00 20 41 10 4518.5! 27.10 181.97 176.09 68.32 21 56 29 3918.5
DIFFERKNTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.5441 TRA 2.0980 TC3-4.4934 BAU 1.2831 ._,T 5264.8 SGR 449.4 SG3 113.7

ROE .2594 RRA -.2125 RC3 .1834 FAU .01519 RRT -,5285 R_ -,5128 RTF .8912
FOE .4648 FRA .8334 FC3 -.6163 BSP 16991 S_ 5283.9 R23 .0192 RI3 -.8913

8DE 1.5657 8RA 2.1087 8C3 4.4971 FSP -379 SGI 5266.8 $G2 424.5 THA 178.38

8.808 DPA -12.04 RAP 297.08 ECC 1.3235

PO CST TIM INJ 2 LAT INJ 2 LONG

1428.2 -11.23 23.02

4436.4 20.98 214.22

1174.8 -12.08 3.93

4165.1 21.89 193.91

980.9 -14.36 347.91

3931,7 24.29 175.O9

ORBIT DETERNINATION ACCURACY

ST 1930.6 5R 332.0 S$ 492.1

CRT .8123 CRS -.7388 CST -.9920

LSA 2009.6 MSA 201.5 $5A 23.4

EL1 1949.5 EL2 191.7 ALF 8.D3

ARRIVAL CATE APR 14 1971

INC 2.1775 vl 29.B79

APO 149.65 V2 34.793

ETC 273,70 CLP-177.40

RAP 299,59 ECC 1.3512

INJ 2 LAT INJ 2 LONG

-12.97 26.45

20.54 212.96

-13.85 7.22

21.46 192.79

-16.19 350.86

23.91 174.25
ORBIT DETERMINATION ACCURACY

ST 2072.7 SR 331.3 SS 510.8

CRT .8057 CRS -.7401 CST -.9937

LSA 2150.6 MSA 202.8 SSA 21,4

ELI 2090.0 EL2 194.6 ALF 7.40

2218



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197Op

LAUNCH DATE oCT 16 1970 FLIGHT TIME 182.00 ARRIVAL DATE ApR 16 1971

HELIOCENTRIC CONIC DI-STANCE 540.061

RL 149.13 LAL -.00 LOL 22.22 VL 25.712 GAL 3.54 AZL 87.67 HCA 277.11SMA 118.63 ECC .26393 INC 2.3309 VI 29.879

RP 108.95 LAP -2.31LCJ_ 299.33 VF 36.305 GAP 14.58 AZF 89.71 TAL 170.02 TAp 87.13 RCA 87.32 APO 149.94 V2 34.790

RE 191.483 GL 12.48 GF 10.59 ZAL 64.53 ZAF 169.24 ETS 77.26 ZAE 130.13 ETE 171.28 ZAC 111.73 ETC 274.31 CLP-178.09

FLANETOCENTRIC CONIC

C3 23.318 VML 4.829 DLA -3.43 RAL 316.96 RAD 6567.9 VEL 12.02g FTH 2.15 VHF 9.255 DpA -11.80 RAp 302.09 ECC 1.3838

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 7 17 58 2144.93 -17.82 37.12 179.97 112.38 7 53 43 1544.9 -14.63 29.89

99.00 18 25 2 5001.90 22.77 219.72 181.73 72.69 19 48 23 4401.9 20.19 212.00

I_0.00 8 37 42 1887.70 -18.90 17.72 179.49 113.60 9 9 10 1287.7 -15.54 10.53

100.00 19 47 58 4734.36 23.88 199.65 181.34 71.47 21 6 53 4134.4 21.13 191.94

110.00 9 42 16 1685.58 -21.77 .93 178.04 117.03 10 10 22 1085.6 -17.97 353.86

110.00 20 59 54 4509.25 26.86 181.35 180.12 68.02 22 15 3 3909.2 23.64 173.67

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

TDE 1.7076 TEA 2.3775 TC3-4.1140 BAU 1.2835 SGT 5279.9 SGR 444.0 SG3 111.5 ST 2199.6 SR 330.7 SS 527.1

RDE .2706 RRA -.2227 RC3 .1604 FAU .01405 RRT -.3042 RRF -.2895 RTF .8963 CRT .8008 CRS -.7420 CST -.9950

FDE .4897 FRA .8720 FC3 -.5216 BSP 17083 SEB 5298.6 R23 .0158 R13 -.8964 LSA 2276.8 MSA 203.6 SSA 19.8

BDE 1.7289 BRA 2.3879 BC3 4.1171FSP -373 SG1 5281.7 SG2 422.8 TMA 178.53 ELI 2215.6 EL2 196.7 ALF 6.92

LAUNCH DATE OCT 16 1970 FLIEHT TIME 154.00 ARRIVAL DATE ApR 18 1971

HELIOCENTRIC CONIC

RL 149.13 LAL -.00 LOL 22.22 VL

RP 108.93 LAP -2.45 LOP 302.50 VP

RC 193.340 GL 12.67 EP 10.36 ZAL

FLANETOCENTRIC CONIC

C3 25.627 VHL 5.062

LNCH AZMTH LNCH TIME

90.00 7 21 3

90.00 18 44 24

100.00 8 41 18

100.00 20 6 50

110.00 9 47 3

110.00 21 17 35

DIFFERENTIAL CORRECTIONS

TDE 1.8780 TRA 2.6721 TC3-3.7371BAU 1.2812

ROE .2832 RRA -.2322 RC3 .1384 FAU .01292

FDE .5150 _RA .9123 FC3 -.4363 BSP 17_46

BCE 1.8992 BRA 2.6822 BC3 3.7397 FSP -367

DISTANCE 545.301

25.660 GAL 4.29 ALL 67.51 HCA 280.27 SMA

36.266 GAF 15.00 AZF 89.56 TAL 168.20 TAp

61.56 2AP 169.57 ETS 80.87 ZAE 130.21 ETE

118.34 ECC .26997 INC 2.4863 vl 29.879

88.47 RCA 86.39 APO 150.29 V2 34.788

171.46 ZAC 111.21 ETC 274.91 CLp-178.77

DLA -2.34 RAL 319.77 RAD 6568.0 VEL 12.125 pTH 2.17 VHP 9.508 DPA -11.58 RAp 304.58 ECC 1.4218

L-I TIME INJ LAT INJ LONE INJ RT ASC INJ AZ'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2202.10 -19.26 40.69 184.56 111.16 7 57 45 1602.1 -16,22 33.34

4991.10 22.55 219.01 185.83 72.40 20 7 36 4391.1 19.93 211.31

1943.22 -20.37 21.19 184.09 112.36 9 13 42 1343.2 -17.16 13.86

4725.22 23.68 199.05 185.42 71.21 21 25 36 4125.2 20.90 191.36

1737.4_ -23.34 4.14 182.66 115.72 I0 16 1 1137.4 -19.69 356.90

4503.79 26.72 180.98 184.17 67.85 22 32 39 3903.8 23.48 173.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 5291.1 SGR 437.6 SG3 109.4 ST 2314.2 SR 330.1 Ss 542.5

RRT -.2785 RRF -.2650 RTF .9014 CRT .7974 CRS -.7446 CST -.9960

SGB 5309.2 R23 .0129 R13 -.9014 LSA 2391.0 MSA 203.8 SSA 18.5

SG1 5292.6 SG2 420.2 THA 178.67 EL1 2329.2 EL2 197.9 ALF 6.54

LA'JN(H DATE OCT 16 1970 FLIGHT TIME 186.90 ARRIVAL DATE ApE 20 1971

HELIOCENTRIC CONIC DISTANCE 550.474

EL 149.13 LAL -.00 LOL 22.22 VL 25.609 GAL 5.09 ALL 87.36 HCA 283.43 SMA

EF 108.94 LAP -2.57 L,ZXc 305.66 vF 36.226 GAF 15.45 AZF 89.39 TAL 166.39 TAp

EC 195.176 GL 12.78 GF 10.15 ZAL 58.74 ZAF 169.83 ETS 84.75 ZAE 150.29 ETE

FLANETC_ENTRIC C_IC

C_ 28._18 VHL 5.321DLA -1.32 RAL 322.45 RAD 6568.1VEL 12.235 FTH 2.20 VHF

LNCM AZMTM LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH

90.0C 7 24 12 2258.39 -20.61 44.27 189.16 109.86

go. Q0 19 2 38 4984.41 22.41 218.57 189.93 72.22

155.00 8 44 56 1997.98 -21.75 24.67 I88.71 111.03

IOO.OO 20 24 35 4720.05 23.57 198.71 189.51 71.06

110.00 9 51 46 1788.77 -24.82 7.40 187.31 114.30

I10.00 21 34 14 4502.02 26.68 180.87 188.22 67.79

DIFFERENT IAL CC_RECTIONS

TDE 2.0528 TRA 2.9816 TC3-3.3752 BAU 1.2786

EDE .2972 RRA -.2403 RC3 .I177 FAU .01183

FDE .5404 FRA .9537 PC3 -.3618 BSP 17259

BDE 2.0742 BRA 2.9913 BC3 3.3772 FS4 = -361

LA,_CH DATE OCT 16 1970

HELICKZENTRIC O3NIC

RL 149.13 LAL -.00 LC__ 22.22 VL

RF 108.94 LAF -2.69 LOP 308.82 VP

_C 196.997 EL 12.83 GP 9.96 ZAL

PLANETOCENTRIC CONIC

C3 31.448 VHL 5.608

LNCH AZMTH LNCH TIME

90.00 7 27 23

90.00 19 19 42

100.00 8 48 33

100.00 20 41 14

II0,00 9 56 23

110.00 21 49 53

DIFFERENTIAL CORRECTIONS

TDE 2.2356 TRA 3.3071 TC3-3.0183 BAu 1,2697

RDE .3128 RRA -.2470 RC3 .0988 FAU .01079

FDE .5660 FRA .9968 FC3 -.2970 BSF 17306

BDE 2.2574 8RA 3.5163 BC3 3.0199 FSF -356

I18.07 ECC .27662 INC 2.6449 Vl 29.879

89.82 RCA 85.41AFO 150.73 v2 34.786

171.63 ZAC 110.69 ETC 275.49 CLP-179.46

9.782 DpA -11.31 RAp 307.05 ECC 1.4660

INJ TIME FO CST TIM INJ 2 LAT INJ 2 LONG

8 1 50 1658.4 -17.71 36.79

20 25 42 4384.4 19.77 210.89

9 18 14 1398.0 -18.70 17.20

21 43 15 4120.0 20.77 191.03

10 21 34 1188.8 -21.32 359.99

22 49 16 3902.0 23.43 173.21

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5301.0 SGR 430.2 SG3 107.3 ST 2413.4 SR 329.3 SS 556.6

RRT -.2517 RRF -.2394 RTF .9066 CRT .7953 CRS -.7481 CST -.9968

SGB 5318.4 R23 .0102 R13 -.9066 LSA 2490.2 MSA 203.5 SSA 17.4

SG1 5302.1 SG2 416.3 TMA 178.82 ELI 2427.7 EL2 198.5 ALF 6.24

FLIGHT TIME 188.00 ARRIVAL DATE AFR 22 1971

DISTANCE 555.568

25.559 GAL 5.93ALL 87.19 HCA 286.59 SMA 117.80 ECC .28397 INC 2.8076 vl 29.879

36.192 GAP 15.94 A_ 89.20 TAL 164.60 TAp 91.19 RCA 84.35 APO 151.25 V2 34.785

56.07 ZAp I70.04 ETS 88.86 ZAE 130.35 ETE 171.79 ZAC 110.17 ETC 276.06 CLP 179.84

DLA -.39 RAL 324.99 RAD 6568.3 VEL 12.362 FTH 2.23 VHP 10.081 DFA -10.98 RAp 309.51 ECC 1.5176

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2313.71 -21.84 47.86 193.78 108.48 8 5 57 1713.7 -19.12 40.25

4981.63 22.35 218.38 194.01 72.15 20 42 44 4381.6 19.70 210.71

2051.90 -23.03 28.17 193.34 109.61 9 22 45 1451.9 -20.14 20.56

4718.67 23.54 198.62 193.58 71.02 21 59 52 4118.7 20.73 190.94

1839.57 -26.20 10.70 191.98 112.79 10 27 2 1239.6 -22.88 3.11

4503.77 26.72 180.98 192.26 67.85 23 4 57 3903.8 23.48 173.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5300.4 SCAR 422.1 SE3 105.2 ST 2501.1 SR 328.5 SS 569.8

RRT -.2226 RRF -.2124 RTF .9126 CRT .7948 CRS -.7524 CST -.9973

SEB 5317.2 R23 .0082 R13 -.9126 LSA 2578.1 MSA 202.6 SSA 16.3

SG1 5301.3 562 411.4 THA 178.98 ELI 2514.7 EL2 198.3 ALF 6.00
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT ;6 ;970

H_LIOCENTR; C CONIC

RL 149.13 LAL -.00

RP 108.94 LAP -2.80

RC 198.798 GL ;Z.83

PLANE TC_ENTRI C CONIC

C3 35.088 VHL 5.924

LNCH AZNTH LNCH T1142

90.00 7 30 35

90.00 19 35 40

;00.00 8 52 9

100.00 EO 56 47

110.O0 10 0 54

110.00 22 4 31

FLI_T TINE 190.00 ARRIVAL OAT[ APR 24 1971

DISTANCE 560.570

LO. 22.22 VL 25.510 GAL 6.82 AZL 87.02 PICA 289.74 SMA 117.54 ECC .29108

LOP 311.98 VP 36,157 GAP 16,47 AZP 88,99 TAL 162,83 TAP 92,58 RCA 83,21

GP 9.79 ZAL 53.55 ZAP 170.17 ETS 93.17 ZAE I30.39 ETE 171.95 ZAC 109,64

INC 2.9758 VJ Z9.879

APO J5|.87 V2 34.785

ETC 276.62 CLP 179.12

0LA .48 RAL 327.39 RAO 6568.4 VEL 12.508 PTH Z.E6 VHP 10.408 OPA -10.60 RAP 311.94 ECC 1.3775

L-I T|NE |NJ LAT ZNJ LONG IN; RT ASC IN; AZMTH IN; TINE PO CST TIM |NJ 2 LAT IN; 2 LONG

2368.00 -12.97 51.44 198.39 I07,03 8 10 3 1768.0 -Z0.42 43.70

4982.56 22.37 218.44 |98.08 7Z.|7 213 38 42 4382.6 19.72 2;0.77

2104.90 -24.19 31.67 197.97 108.11 9 27 14 1504.9 -21.49 23.92

4720.89 23.59 I96.76 |97.64 71.08 22 15 28 4120.9 2_.79 191.08

1889.70 -27,48 14,03 196.66 111.18 10 32 14 1289.7 -24.35 6.26

4508.86 26,85 181,32 196,29 68,01 23 19 40 3908,9 23,63 J 73.64
DIFFERENTIAL CORRECTIONS MID-C_URSE EXECUTION ACCURACY

TOE 2.4248 TRA 5.6495 TC5-2.6846 8AU 1.2599 SGT 5298.8 SGR 4|3.1 SG3 103.1

ROE .3300 RRA -.2519 RC3 ,0816 FAU ,00979 RRT -,19J5 RRF -,|835 RIT ,9J85

FOE .5919 FRA 1.0417 FC3 -.E415 9SP 17399 S_ 53|4.9 1_3 .0067 R|3 -.9185

BOE 2.4471 8RA 3.6582 8C3 2,6858 FSP -351 SGI 5299,4 S_ 405.4 THA 179.14

LAUNCH DATE OCT 16 1970 FLI_4T TINE 192.00

HELIOCENTRIC CONIC OJ$TANQ[ 365,464

RL 149.13 LAL -.00 LDL E'Z.22 VL 25.462 GAL 7.77 AZL 86.85 HCA 2_.90 SMA

RP 108.94 LAP -2.90 LOP 315.15 VP 36.t24 GAP 17,05 AZP 88,77 TAL 161,10 TAP

RC ZOO.578 GL 12.78 GP 9,63 Z_4. 51,18 ZAP 170,24 £TS 97,66 Z_E J_0,42 ETE
1PEANE TOCENTR ; C CONIC

C3 39.324 VHL 6.271 0LA |,26 RAL 329,66 RAO 6568,5 VEL 12,676 PTH 2,_0 VHP

LNO4 A2'NTH _ T|NE L-I T|NE ZNJ {.AT IN; I.CNG IN; RT A_ IN; AZt4TH |NJ TINE

90.130 7 33 48 E421.17 -23.99 55.01 2132.98 105.52 8 14 9

90.00 19 50 32 4986.99 L_d.46 218.74 202.12 72.29 21 13 39

100.00 8 55 44 2156.90 -25.25 35.|7 2OE.58 106.56 9 3l 41

;00.00 21 11 17 4726.49 23.71 199.15 201.67 7J .24 22 30 4

;JO.OO JO 5 19 1939,07 -28,65 17.40 201.34 109.50 JO 37 38

110.00 22 18 11 4517.08 27,06 18J.87 200,_0 68.27 23 55 28
DIFFERENTIAL CORRECTIONS NID-CO_ EXECUTION ACCURACY

TOE 2.6204 TRA 4.0106 TC3-2.3706 0AU 1.2468 `%T 5292.1 _R 403.4 SG3 I01.I

ROE .3488 RRA -,2548 RC3 ,0662 FAU ,00882 RRT -,1582 _ -,1524 RTF .9245

FOE .6185 FRA 1.0891FC3 -,1943 6SP 17523 _ 5307,4 223 ,0054 R13 -,9246

BOE 2.6435 BRA 4.0187 6C3 2.3715 FSP -347 SGI 5292.5 SG2 398.3 THA 179.51

ORflIT OETERNINATION ACCURACY

ST 2575.2 SR 327.5 SS 582.3
CRT .7956 CRS -.7575 CST -.9979

LSA2652.8 NSA 201.1 SSA J5.4

EL; 2588.4 EL2 J97.4 ALF 5.81

ARRIVAL DATE APR 26 J971

117.28 ECC .30105 INC 3.1508 Vl 29.879
94.00 RCA 81.97 APO 152.59 v2 34.786

172.10 ZAC ;09.12 ETC 277.13 CLP 178.39

10.767 OPA -10.18 RAP 314.34 ECC 1.6471
PO CST TIN IN; 2 LAT IN; 2 LONG

1821.2 -21.63 47.13

4387.0 19.83 211.05

J5f16.9 -22.74 27.28

4126.5 20.93 19;.44

1339.; -25.72 9.44

39;7,1 23,87 174.16
ORBIT DETERNINATION ACCURACY

ST 2636.1SR 326.3 SS 594.6

CRT .7975 CRS -.7635 CST -.9982

LSA 2714.7 NSA 199.1 SSA 14.6

ELI 2649.0 EL2 ;95.9 ALF 5.67

LAUNCH OATE OCT 16 1970

HELIOCENTRIC CONIC

RL 149.13 LAL -.DO

RP 108.93 LAP -3.00

RC 202.339 GL ;2,68
PLANETOCENTRIC CONIC

C3 44.260 VHL 6,653

LNQ'J A2'NTH LNCH TIRE

90.00 7 37 0

90.00 20 4 20

1DO.DO 8 59 16
IDO.DO 21 24 45

IIO.DO 10 9 37

110.DO 22 30 53

FLIGHT TINE 194.00

DISTANCE 570.230

LOt. 22.22 VL 25.415 GAL 8.78 AZL 86.67 HCA 296.06 SNA

LOP 3;8.31VP 56.092 GAP 17.69 AZP 88.55 TAL 159.40 TAP

GP 9.48 ZAL 48.96 ZAP 170,23 ETS 102,27 ZAE 130,45 ETE

ARRIVAL DATE APR 28 1971

117.03 ECC .31100 INC 3.3342 Vl 29.8T9

95.43 RCA 80.64 APO 153.43 v2 34.787

172.24 ZAC 108.39 ETC 277.67 CLP 177.65

11.161DPA -9.7; RAP 316.72 ECC 1.7284

PO CST TIN IN; 2 LAT JNJ 2 LONG

1673.1 -22.72 50.53

4594.7 20.01 211.34

1607.8 "23.88 30.62

4135.2 21.15 192.00

1387.6 -26.99 12.64

_92B.2 24.19 174.87

ORBIT OETERNII_TION ACCURACY

ST 2685.7 SR 324.8 SS 607.1

ORT ,8006 CRS -.7702 CST -.9985

LSA 2765.6 NSA 196.5 SSA J3.8

ELl 2698.4 EL2 193.7 ALF 5.56

OLA 1.98 RAL 331.79 RAO 6568.7 VEL 12.870 PTH 2.34 VHP

L-[ T[NE IN; LAT IN; LONG IN; RT A_ IN; A214TH IN; TJNE

2473.13 -24.89 58.55 207.54 103.96 8 18 14

4994.67 22.62 219,24 206.12 72.50 21 27 3fl

2207,79 -26.19 38.66 207.17 104.95 9 36 4

4735.25 23.9(3 199.71 205.66 71.49 22 45 41

1987.58 -29.70 20.78 206.00 107.76 10 42 45
4528.22 27.34 182.62 204.28 68.63 23 46 22

DIFFERENTIAL CORRECTIONS NID-C.(XmSlE EXECUTION ACCURACY

TOE 2.8744 TRA 4.3927 TC3-2.0773 BAU 1.2295 SGT 5280.6 _ 393.0 `%3 99.1

ROE .3692 RRA -,2554 RC3 .0fl27 FAU ,00789 RRT -.1221RRF -,1186 RTF .9307

FOE .6461 FRA 1.1392 FC3 -.1545 BSP 17656 SGB 5295.2R_3 .0044 RJ3 -.9307

BOE 2.8484 BRA 4,4001 Be3 2,0779 FSP -344 `%1 5280,8 ,%2 _JO,O THA 179,48

LAUNCH DATE OCT 16 1970 FLIGHT TIME 196.00

HELIOCENTRIC CONIC DISTANCE 574,842

RL 149.13 LAL -.DO LCL L_.22 VL 25.369 GAL 9.86 AZL 86.47 HC.A 299.21 _4A 116.79 ECC .32205

RP 108.93 LAP -3,08 LOP 321.48 VP 36.061 GAP 18.40 AZP 88.28 TAL J57.74 TAP 96.95 RCA 79.18
RC 204,080 GL |2,56 GP 9.35 ZAL 46.88 ZAP 1/O.15 ETS 1136.95 ZAE J30,42 ETE 172.38 ZAC J08.07

PLANETOCENTRIC CCNIC

C3 50.025 VHL 7,073 OLA 2,62 RAL 333,79 _ 6568,8 VEL 13,091PTH 2,39 VHP 11,596 DPA -9,21
LNCH AZNTH LNO4 TINE L-I TINE INJ LAT INJ LO_ INJ RT AS( INJ A2_4TH INJ TINE PO CST TIN

90.00 7 40 12 2523.77 -25.67 62.05 212.06 102._8 e L_ 16 1923.8

90.DO 20 17 6 5005.39 22.84 219.95 210.07 72.79 21 40 31 4405.4

1DO.DO 9 2 46 2_57.46 -27.01 42.12 211.72 103.31 9 40 24 1657.5

IDO.O0 21 37 13 4746.93 24.15 L=_0.49 209,61 71.83 22 56 20 4146.9

;IO.DO JO 13 49 2035.09 -_0.64 24.16 210.64 105.96 10 47 44 1435.1

110.00 22 42 40 4642.06 27.68 183.55 ZDS,Z2 69,09 23 58 22 3942.1
DIFFERENTIAL CCRR[CTIONS NI0-CCUR_I_ EXECUTION ACCURACY

TO£ 3.0386 TRA 4.79_9 TC3-1.8041 BAU J .2069 `%T 5264.7 SGR 382.1 `%3 97.1

ROE .3913 RRA -.2532 RC3 .0409 FAU ,00695 RRT -.0827 _r -.0_17 RTF' .9369

FOE .6753 FRA J.1930 FC3 -.IE03 BSP 17780 SGB 5278.5 R_3 .0038 R13 -.9369

801[ 3.0637 8RA 4.8056 BC3 1.8046 FSP -340 `%1 5264,7 `%2 380,8 THA 179.65

ARRIVAL DATE APR 30 197;

IN(: 3.5277 VJ 29.879

APO 154.41 v2 34.789

ETC 278.17 CLP 176.88

RAP 319.06 ECC ;.8233

INJ 2 LAT INJ 2 LONG
-23.71 53.93

20.27 212.22

-2_.91 33.95

21.44 192.74

"28.15 15.85

24.58 175.73

ORBIT DETERNINATION ACCURACY

ST 2725.4 SR 322.9 S$ 620.4

CRT .8047 ORS -.7777 CST -.9988

LSA 2807.1NSA ;93.3 SSA 13.1

ELl 2737.8 EL2 190.8 ALF 3.47
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUe_H DATE OCT 16 1970

HELZOCENTRIC CONIC

RL 149.13 LAL -.00

RP 108.92 LAP -3,15

RC Z05.B02 GL 12.40

PLANE TOCENTRZC CON]C

C3 56.781 VHL 7.535

LNO4 A2'NTH LNCH TIME

gO.DO 7 43 23,

90.00 2028 50

100.00 9 6 13

I00.00 21 48 41

110.00 10 _7 53,

110.00 L:_ 53, 30

FLIGHT TZNE 198.00 ARRIVAL DATE NAY 2 1971

015TANCE 579.271

LOL _2.22 VL 25.3,14 GAL 11.01 AZL 86.17 PICA 302.37 SNA 116.56 ECC .33432 INC 3.7336 VJ 29.879
LOP 314.64 VP 36.033 GAP 19.18 AZP 88.00 TAL 156.13 TAP 98.51 RCA 77.59 APO 155.53 V2 34.792

GP 9.22 ZAL 44.94 ZAP 169.99 ETS 111.65 ZAE 130.37 ETE 172._b? ZAC I07.54 ETC 278.64 CLP 176.08

DLA 3.19 RAL 3,3§.66 RAO 6569.0 VEL J3,.3,47 PTH 2.44 V.HP 12.077 DPA -8.67 RAP 321.36 ECC 1.9345

L-! TJNE XNJ I.AT JNJ LONG INJ RT A,_ INJ A2T4TH INJ ¥INE /:O CST TIN INJ 2 LAT INJ 2 LONG
2371.96 -26.}4 65.49 Z16.51 100.78 B 26 16 1973.0 -24.59 57.26

5018.90 23,.11 LP'ZO.S5 213.97 73.16 21 52 26 4418,9 20.58 213.09

1305.78 -27.73. 45.54 216.20 101.65 9 44 39 1705.8 -25.84 37.24

4761.51 24.45 20|.45 213.51 72.25 23 B 2 4161.3. 21.79 193.66

208|.46 -3.1.46 27.53 215.22 104.12 10 52 35 146J.5 -29.20 19.05

4558.38 28.07 184.66 212.12 69.64 24 9 29 3958.4 25.04 176.79

OZFFERENTIAL _CTIONS NIO-CO_I_ EXECUTICN ACCMRACV

TOE 3.2660 TRA 5.233,7 TC3,-1.5503 6AU 1.1771 SGT 5145.1 _ 370.8 .%3 95.3

ROE .4152 RRA -.2480 RC3, .0JO8 FAU .00599 RRT -.0397 IMF -.0409 R/l: .943,1

FOE. .7067 FRA 1.2514 FC3, -.0914 BSP 17_5 _ 52._.2 _ .0035 R13, -.943,1

8OE 3.2923 BRA 5.2396 BC3, 1.5506 FSP -3,_6 $61 5145.2 $62 3,70.5 THA 179.84

LAUNCH DATE OCT 16 1970 FLXGHT TINE _.00

HELJOCENTRJC COqIC

RL 149.13, LAL -.00

RP 108.91 LAP -3.22

RC 207.503 GL 12.22

PI.ANE TOCENTRIC COqIC

.C3 64.731 VNL 8.046
LNCH AZNI"H LNCH TINE

90.00 7 46 3,3,

90.00 20 39 33.

IOO.OO 9 9 3.7

JO0.00 21 59 9

110.00 10 21 50

110.00 23 3. 26

01STI_RE 583.477

LO. 22.22 VL 25.281 GAL 12._ AZL 86,05 _ 305.53.

3.27.81 VP 36.005 GAP 20.05 AZP 87.70 TAL 154.60 TAP

GP 9.If ZN, 43.15 ZAP 169.74 ET$ 116.33 ZAE 130.30 4[TE

CRBIT DETERMINATION ACCURACY

ST 2757.1 SR 320.7 SS 635.2
CRT .8098 CRS -.7859 CST -.9990

LSA 2841 .I MSA 189.3 SSA 12.4

ELI 2769.4 EL2 187.3 ALF 5.41

ARRIVAL DATE MJtY 4 1971

116.34 .ECC .34802 IN(: 3.9544 Vl 29.879
100.12 RCA 75.85 APO 156.8-2 v2 34.795

172.66 ZAC 107.02 ETC 279.10 CLP 175.25

DLA 3.70 _ 3.37.40 RA0 6569.2 VEL 13.641 PTH 2.49 VHP 12.613 0PA -8.10
L-| TINE INJ LAT INJ LG_ INJ RT ASC INJ AZNTH INJ TIME _ CST TIN

1610.54 -26.91 68.86 Z20.97 99.18 8 30 14 2020.5

5035.00 23.42 221.93 217.80 73.61 22 3 28 443.5.0

2352.59 oZB.32 48.89 2_D.f_ 99.98 9 48 50 1752.6

4778.|8 24._ 201._ 217._4 72.75 ,_3 |B 4B 4178.2

EIR6.58 -_.,.16 30.96 219.72 102.26 10 57 17 1526.6

4576.96 18.51 J85.93 215.95 70.28 24 19 43 _977.0

OIF'FERENTIAL _CTIQ_IS MI0-_ E_ECUTICIq ACCURACY

TOE 3..5020 TRA 5.TOO6 TC3-1.3156 _ 1.1386 SGT 5_.6 .%R 3,59.2 SG3 93.5

ROE .4410 RRA -.2_ RC3 .lYe4 FAU .00499 RRT .00T5 _ .(]041 RTF .9492
FOE .7410 FRA 1.3,153 FC3 _-.0_8 BSP 17_I_ _ 52_4.9 RL_ -.0030 RI_ .9492

_0_ 3.53.66 ERA 5.7037 9C3 1.3157 FSP -330 ,%1 5122.6 _ 3.59.2 THA .03

RAP 323.62 ECC 2.06.53
INJ 2 LAT INJ 2 LONG

-25.3.6 60.54

20,95 214.13
-26.65 40.48

_2.20 194.75

-50.14 22.23

25.35 178.00

OR6IT DETERNINATION ACCURACY

ST 2781.7 SR 318.2 SS 651.8

CRT .8159 CRS -.7949 CST -.9992

LEA 2868.7 NSA 183.0 SSA 11.8

ELI 2793.8 EL.2 183.2 ALF 5.35

LAI.W,CH DATE OCT 16 1970 FLIGHT TINE 202.00 ARRIVAL DATE HAY 6 I_t71

HELIOCENTRIC CONIC DISTANCE 587.412

RL 149.13 LAL -,OOLOL 22.22 VL 25.239 GAL 13.65 AZL 85.81 HCA 508.69 S_A

RP 108.90 LAP -3.27 LOP 350.98 VP 35.990 GAP 21.02 AZP 87.38 TAL 153.14 TAP

116.12 ECC .36334 IN(: 4.1935 Vl 29.079

101.82 RCA 73.93 APO J38.31 V2 3,4.799

RC 209.184 GL 12.02 GP 9.00 ZAL 41.50 ZAP 169.40 ETS 120,93 ZAE 130,18 ETE 172.80 ZAC 106.49 ETC 279.53 CLP 174.38"

PLANE TOCENTRIC CONIC

C3 74.150 _ 8.610 DLA 4.14 RAL 339.01 RAO 6569.4 V_L 13.981 PTH 2.55 VHP 13.211 DPA -1i.51 RAP 325.83 ECC 2._.200

LNOi A2'NTH LNCH T|NE L-I TIHE INJ L_T INJ LONG |NJ RT AS_ INJ A2NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 7 49 41 2666.3.2 -27._6 72.14 L:_ZS.12 97.60 8 3,4 8 2066.3 -26.03 63.72

gO.00 20 49 13 5053.46 23.77 223.17 L=_I,55 74.14 22 13 28 4453.5 21.37 215.32

IDO.O0 9 11 58 2597.70 -28.81 52.15 224.89 98.33 9 52 56 1797.7 -27,36 43.65

100.20 22 8 39 4797.3,1 23.18 203.88 221.10 73.33 23 26 36 4197.3 22.65 195199

110.00 10 25 40 2170.20 -3.2.74 34.13 224.13 100.41 11 1 50 1570.2 -50.96 25.36

110.00 23 12 27 4597.58 2_.97 187.35 219.73 71.01 24 29 5 3,997.6 26'11 179.34

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 3.7706 TRA 6._O48 TC3-1.0991 OAU 1.O_93 SGT 5197.7 _ 347.7 .%3. 91.8 ST 2800.3. SR 313.3. S5 670.9

.4689 RRA -.L_3, RC3 .0155 FAU .00_Jl RRT .0594 _ .0541 RI'F .9552 CRT .82_0 CRS -.B047 CST -.9994

FOE .7787 FRA 1.3857 FC3, -.0457 BSP 17864 S_ 5209.3 R_5 -.0029 R13 .9552 LSA 2891.1 MSA 180.0 S$A 11.2

BOE 3.7996 ERA 6._1_9 _3. 1.O992 FSP -3.24 S(,1 5197,7 S_. 347.1 1HA .23 ELI 2812.4 EL2 178.4 ALF 5.52

LAUNCH DATE OCT 16 1970 FLI_T TIME 204,00 ARRIVAL DATE NAY 8 1971

HI[LIOCENTRIC CCNIC DISTANCE 591.011

RL 149.13, LAL -.00 LOt, 22.Z'Z VL 25.198 GAL 15.15 AZI. 85.55 _ 311.84 SNA 115.91 ECC ._8054 INC 4.4546 vJ 29.879

RP 1138.88 LAP -3,._,2 LOP 3_1.15 VP 35.956 GAP 22.11 AZ'P 87.03 TAL 151.77 TAP 103.62 RCA 71 ;_ APO 160.02 V2 34.804
RC 210.844 GL 11.80 GP 8.90 ZAL 39.99 ZAP 16_.97 ETS J15.42 ZAE 130.01 ETE 172,95 ZAC 105.98 ETC 279.93 CLP 173.46

PLANE TOCENTRI C CONIC
C3 83.306 VHL 9.2_6 OLA 4.50 RAL _10.49 RAD 6569.7 VEL 14.375 PTH 2.61 VHP 13.882 DPA -6.91 RAP 327.99 ECC 2.4039

LNO4 AZNTH LNCH TIME L-I TIME INJ LAT INJ L_NG INJ RT ASC INJ A214TH INJ TIN[[ PO CST TIM INJ Z LAT INJ 2 LONG

90.DD 7 32 48 2710.06 -27.71 75.29 E_J.23. 96.05 8 37 58 2110.1 -26.59 66.80
90.00 20 57 53 5074.09 24.15 224.56 225.20 74.74 22 22 29 4474.1 21.82 216.66

100.OO 9 16 16 2440.87 -_9.20 55._0 229.05 96.71 9 56 57 1840.9 -27.96 46.72

100.20 22 17 9 4818.51 25.58 205.33 224.76 73.99 23 3,7 27 4218.5 23.14 197.38
110.00 10 19 21 2211.10 o33.21 37.30 228.41 98.59 11 6 14 1612.1 -31.67 28.42

110.OO 23 20 3_ 4620.05 29.46 IBS.g_ 223.41 71.82 24 37 32 4020.0 26.69 180.83

OIFFER_NTIAL _ORI_CTION_ NIO-(.OUR_ EXECUTION ACCURACY OR6IT DETERMINATION ACCURACY

TOE 4.0343. TRA 6.7516 TC3, -.8992 BALI 1.02C_ .%T 5171.1 .%R 3,36.3 .%3 90.3 ST 2813.7 SR 312.2 SS 692.9
ROE .4993. RRA -.Z086 RC3. .0101 FAU .0027_ RRT .1165 _ .1095 R1T .9611 CRT .8310 CRS -.9152 CST -.9995

FOE .8_O6 FRA 1.4637 FC3 -.0276 B_P 17724 Sr.,B 518'_.0 RL_ -.00_9 RI3 .9611 LSA 2909.3 MSA 174.4 SSA 10.6

4.0850 ERA 6.7549 _3 .gO00 (rSP -3.15 .%1 5171.2 ,_ 3_4.0 THA .44 ELI 2825.7 EL2 172.9 ALF 5.29
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970>

LAUNCH OATE OCT 16 1970

HELIOCENTRIC CONIC

RL 149.13 LAL -.00

RP 108.86 LAP -3.35

RE 212.484 GL 11.57

PLANETOCENTRIC CONIC

C3 98.682 VHL 9.934

LNCM AZNTH LNCH TIME

90.00 7 55 53

90.00 21 5 31

I(30.00 9 19 30

100.00 22 24 36

110.00 IO 32 55

]10.00 23 27 4O

FLIGHT TZME 206.00 ARRIVAL CATE

0ISTANCE 594.194

LOL 22.22 VL 25.159 GAL I6.80 AZL 85,16 HCA 315.00 SMA 115.7I ECC .39990 XNC 4.7431 V1 19.879

LOP 337.32 VP 35.934 GAP 23.34 AZP 86.64 TAL 150.51 TAP 105.53 RCA 69.44 APO 161.99 V2 34.810

GP 8.81 ZAL 38.62 ZAP |68,44 ETS 129.78 ZAE 129.78 ETE 173.10 ZAC 105,47 ETC 280.31 CLP 172.48

0LA 4.B0 RAL 341.83 RAO 6569.9 VEL 14,833 PTH 2.68 VHP 14.638 0PA -6.29 RAP 330.07 ECC 2.6241

L-I TIME IN# LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2751.48 -27.98 78.29 233.18 94.57 8 41 45 2151.5 -27.05 69.75

5096.72 2i.54 226.10 228._4 75.42 22 30 28 4496.7 22.30 218.I5

248_.63 -29.49 58.31 233.04 95.15 10 0 51 1881.8 -28.46 49.66

4841.61 26.01 206.91 228.31 74.72 23 45 18 4241.6 23.66 198.90

2252.0_ -33.58 40.36 232.53 96.81 11 1027 I652.0 -32.27 31.38

4644.18 29.96 190,62 227.00 72.71 24 45 4 4044.2 27.30 182.44

MAY 10 1971

GIFFERENTIAL CORRECTICNS NIO-COURSE EXECUTION ACCURACY

TOE 4.3636 TRA 7.3469 TC3 -.7179 BAU .9471 SGT 5143.1 _ 325.5 SG3 88.8

ROE .532fi RRA -.1852 RC3 .0062 FAU .00137 RRT .1790 RRF .1708 RTF .9667

FOE .8673 FRA 1.5507 FC3 -.0121 BSP 17467 5GB 51_3.4 _3 -.0030 R13 .9667

BOE 4.3959 BRA 7.3493 8C3 .7179 FSP -305 SGJ 5143.4 SG2 320.2 THA .65

LAUNCH OATE OCT 16 1970 FLIGHT TIME 208.00

HELIOCENTRIC CONIC DISTANCE 596.854

RL 149.13 LAL -.OO LCL 22.22 VL 25.1L_Z GAL 18.62 AZL 84.93 PICA 318.16 SIVA 115.53 ECC .42176 INC 5.0653
RP 108.85 LAP -3.38 LOP 340.49 VP 35.914 GAP 24.74 AZP 86.22 TAL 149.42 TAP I07.58 RCA 66.80 APO 164.25

RC 214.102 GL 11.31GP 8.72 ZAL 37.41 ZAP 167.80 ETS 133.98 ZAE 129.48 ETE 173.26 ZAC 104.97 ETC 280.66
PLANETOCENTRIC CONIC

C3 11_.811 VHL 10.715 OLA 5.03 RAL 343.03 RAO 6570.2 VE_ 15,367 PTH 2.75 VHP 15.496 OPA -5.68 RAP 332.0_

LNO'I AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT
90.00 7 58 57 2790.24 -28.15 81.11 236.93 93.17 8 45 27 2190.2 -27.42

90.00 21 12 l 5121.25 24.95 227.78 232.15 76.16 22 37 22 4521.2 22.8!

100.00 9 22 40 2520.23 -29.69 61.15 236_83 93.67 10 4 40 1920.2 -28.86

100.00 22 30 59 486_.47 26.44 208.63 231.73 75.53 23 52 6 4266.5 24.19

110.00 10 36 20 2289.65 -33.84 43,27 236.45 95.11 11 14 30 1689.6 -32.77

110.00 23 33 48 4669.82 30.46 192.45 230.47 73.69 24 51 38 4069.8 27.93
DIFFERENTIAL CORR_-,CTIONS MJO-COUR._ EXECUTION ACCURACY

TOE 4.7025 TRA 7.997-7 TO3 -.5522 8AU .8476 _T 5114.1 _ 315.6 SG3 87.5

ROE .5691RRA -.1551RC3 .0035 FAU-.O0018 RRT .2472 RRF .2381RTF .9719

FOE .9197 FRA 1.6482 FC3 .0014 8SP 17073 SC_ 5123.8 R23 -.0032 R13 .9719

BOE 4.7369 8RA 7.9992 BC3 .5522 FSP -293 SGJ 5114.7 SG2 305.8 THA .88

ORBIT 0ETERMINATION ACCURACY

ST 2822.0 SR 308.8 SS 718.5
CRT .8399 ORS -.8264 CST -.9996

LSA 2923.5 MSA 168.2 $$A 10.0

EL1 2833.9 EL2 166.9 ALF 5.27

ARRIVAL _ATE HAY 12 1971

Vl 29.879

VZ 34.816
CLP 171.43

ECC 2.8_95
INJ 2 LONG

72.62

_19.77

52.44
200.55

34.20

184.17
ORBIT DETERMINATI_ ACCURACY

ST 2825.4 5R 305.4 SS 74B.2

CRT .8497 ORS -.8382 CST -.9997

LSA 2934.3 MSA 161.5 $SA 9.5

ELl 2837.4 EL2 160.3 ALF 5.26

LAUNCH CATE OCT 16 1970 FLIGHT TIME 210.0_ ARRIVAL CATE MAY 14 ]971

HELIOCENTRIC CONIC

RL 149.13 LAL -.00

RP I08.82 LAP -3.39

mc 215.699 GL 11.05

PLANE TOCENTRIC CONIC

C3 134.42J VHL 11.594

LNCH AZMTH LNCH TIME

90.00 8 I 59

90.00 21 17 19

100.00 9 25 46

100.00 22 36 13

110.00 10 39 37

I10.00 23 38 52

01STANCE 598.853

LOL 22.22 VL 25.088 GAL 20.65 AlL 84.57 HCA 321.32 SMA 115.35 ECC .44654 INC 5.4299 V] 29._79

LOP 343.66 VP 35.897 GAP 26.34 AZP 85.76 TAL 148.49 TAP J09._I RCA 63._4 APO J66._6 V2 34,_23

GP _.65 ZAL 36.36 ZAP 167.04 ETS 138.01ZAE 129.10 ETE 17}.44 ZAC I04.4_ ETC 2_0.99 CLP 170.79

CLA 5.18 RAL 344.07 RA0 6570.4 VEL 15.992 PTH 2.82 VHP 16.473 CPA -5.07 RAP 334.00 ECC 3.2122

L-I TIME IR3"LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2825.93 -28.26 83.72 240.4'5 91.86 8 49 5 2225.9 -27.70 75.10

5147.51 25.37 229.59 235.40 76.98 _2-4_ 6 4547.5 2_.33 221.§_

2555.69 -29.81 63.78 240.58 92._0 10 8 22 1955.7 -29.1_ 55.03

4892.99 26.88 210.48 235.00 76.40 23 57 46 4293.0 24.74 Z01,33

2324.58 -34.02 45.98 240.13 93.51 11 18 _J 1724.6 -33.16 36._5

4696.86 30.96 194.40 233.80 74.74 24 57 8 4096.9 28.56 1_6.02
OIFFERENTIAL CORRECTIONS

TOE 5.0751 TRA 8.7109 TC3 -.4025 8AU

ROE .6099 RRA -.1170
FOE .9788 FRA 1.7577

BOE 5.1116 BRA 8.7117

LAUNCH OATE OCT 16 1970

HELIOCENTRIC CONIC

RL J49.13 LAL -.00

RP 108.80 LAP -3.39

RC 217.273 GL 10.77

PLANETOCENTRIC CONIC

C3 15_.475 VHL 12.589

LNCH AZMTH LNCH TIME
90.00 8 4 59

90.00 21 21 18

100.00 9 28 48

100.00 22 40 10

110.00 10 42 43

110.00 23 42 44

MI0-CCURSE EXECUTION ACCURACY

.7233 5GT 5083.8 SGR 307.0 5G3 86.2

RC3 .OOZ0 FAU-.O0201 RRT .3208 RRF .3111 RTF .9768

FC3 .0130 8,5,° 16545 SG0 5095.1 R_3 -.0035 RI3 .9768

8C3 .4025 FSP -2_0 C:_| _O84.8 SG2 2_.7 THA I,JI

FLIGHT TIME 212.00

OISTANCE 600.000

LOt. 22.22 VL 25.055 GAL 22.93 AZL 84.15 H_A 324.48 SHA 115.19 ECC .47471 JNC 5._488

LOP 346.84 VP 35.881 GAP 28.18 AZP 85.23 TAL 147.78 TAP 11_.26 RCA 60.51APO 169.87

GP 8.55 ZAL 35.48 ZAP 166.13 ET8 141.88 ZAE 128.60 ETE 173.63 ZAC I04,01ETC 281.28

0L4 5.25 RAL 344.94 RA0 657_.7 VEL 16.727 PTH 2.90 VHP 17.594 OPA -4.4_ RAP 335.81

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT
_858.05 -28.31 86.07 243.68 20.69 8 52 37 2258.1 -27.91

5175.55 25.78 231.54 238.47 77.87 22 47 33 4575.6 23.86

2587.70 -Z9.88 66.16 243.66 91.04 10 11 56 1987.7 -79.41

4921,13 27.32 212.46 238.09 77,36 24 2 11 4321.1 25.30

1356.38 -34.13 48.46 243.52 92.05 11 21 59 1756.4 -33.47

4725.23 31.45 196.46 236.96 75.87 25 1 _ 4125.2 _9.19
OIFFERENTIAL CORRECTIONS

T0E 5.43(]0 TRA 9.4464 TO3 -.2804 8AU .5941

ROE .6547 RR4 -.0703 RC_ .0014 FAU-.00376

FOE 1.0351 FRA J.8709 FC3 -0205 8SP 17017

80E 5.4772 8RA 9.4466 9C3 ._804 FSP -285

ORBIT CETERMIN4TION ACCURACY

ST 2@23.6 SR 301.9 $5 782.7

CRT .8603 CR$ -.8506 CST -.999_

LSA 2941.5 MSA 154.3 55A _.9

ELI ?_35.5 EL2 153.3 ALF 5.27

ARRIVAL C4TE MAY 16 1971

VJ 29.879

V2 34.830

CLP J69 .(]4

MI0-COUR,_ EXECUTION ACCURACY

SGT 5026.4 SGR 299.7 SO3' 84.5

RRT .3958 RRF .3_60 RTF .9811

_8 5035.3 R23 -.[X_38 R13 .9811
5GI 5027.8 SO? 275.2 TMA 1.36

ECC 3.6081

INJ 2 LONG

77.42

223.40

57.38

204.24

39.28

187.99

ORBIT OETERMINATION ACCURACY

ST 2793.5 SR 298.1 58 815.5

CRT .8705 ORS -._623 CST -.999_

LSA 2921.6 MSA 147,0 SSA 8.3

ELI 2805.6 EL2 146,1ALF _,_2

222_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 16 1970

HELIOCENTRIC CONIC

RL 149.13 LAL -.OO

RP 108.78 LAP -3.39

RE 2J8.823 GL 10.47

PLANE TOCENTRIC CCNIC

C3 188.278 VHL 13.721

LNCH AZNTH LNCH TINE

90.00 B 7 57

90.00 ZI 25 49
I00.00 9 31 45

100.00 22 42 42

110.00 10 45

110.00 23 45 19

FLIGHT TINE 214.00 ARRIVAL DATE MAY 18 1971

DISTANCE 600.058

LOL 22.22 VL 25.016 GAL 25.50 AZk 63.66 HCA 317.64 SNA 115.05 ECC .50681 INC 6.3380 Vl 29.879
LOP 550.01 VP 35.869 GAP 30,31AZP 84.64 TAL 147.54 TAP 114.98 RCA 56,74 APO 173.35 V2 34.636

GP 8,46 ZAL 34.81 ZAP 165.07 ET$ 145.58 ZAE 127.97 £TE 173,85 ZAC I03.56 ETC 281.54 CLP 167.65

OLA 5.22 RAL 345.63 RAD 6571.0 VEL 17.595 PTH 2.97 VHP 18.887 DPA -3.94 RAP 337.49 ECC 4.0966

L-I T1142 INJ LAT INJ LONG ZNJ RT AS(: INJ A2t4TH INJ TINE PO C$T Y|M INJ 2 LAT |NJ 2 LONG

2886.04 -28.32 88.11 246.59 89.66 8 56 3 2286.0 -28.06 79.46

5205.39 26.19 233.63 241.31 78.84 22 50 35 4605.4 24.39 225.43

2615.74 -29.89 68.24 246.60 89.95 10 15 21 2015.7 -29.58 59.45

4950.93 27.74 214.57 240.96 78.39 14 5 13 4350.9 25.86 21_°7

2384.51 -34,18 50.66 246.57 90,75 11 25 23 1784.5 -33.69 41.44

4754.92 31.93 198.65 239.91 77.08 25 4 34 4154.9 29.82 190.07

DIFFEI_ENTXAL CORRECTIONS

TC_E 5.8611 TRAIO.E774 TC3 -.1657 BAU .4172

ROE .7057 RPA -.0123 RC3 .0018 FAU-.O0619

FOE 1.1046 FRA 2.0046 FC3 .0285 BSP 16917

6OE 5.9034 8RAIO.2774 BC3 .16§7 FSP -281

LALJN(.H DATE OCT 16 1970

HE_LIOCENTRIC CON|C

RL 149.13 LAL -.O0
RP 108.75 LAP -3.37

RC 220.349 GL 10.16

PLANETOCENTRIC CONIC

C3 225.585 VHL 15.O19

LN(J.I A214TH LNCH TINE
90.OO 8 10 53

90.00 21 24 41

100.00 9 34 36

I00.00 Z2 43 38

I10.00 10 48 21

110.D0 23 46 23

OIFFERENTIA_ CCRRECTIONS
TOE 6.3252 TRAIl.1880 TC3 -.0646 6AU .1951

ROE .7638 RRA .0589 RC3 .0030 FAU--.00925

FOE 1.1832 FRA 2.136| FC3 .0355 BSP 16797

BOE 6.3711 BRA11.1882 BC3 .0647 F$P -276

MID-COURSE EXECUTION ACCURACY ORBIT OETERRINATZON ACCURACY

,T_T 4976.6 5GR 294.8 `%3 83.1 5T 2767.9 SR 294.7 SS 857.8

RRT .4750 RRF .465§ RTF .9850 CRT .8817 CRS -.8749 CST -.9999

SG6 4985.3 R23 -.D042 R|3 .9850 LSA 2909.4 MSA 139.3 SSA 7.8
•%1 4978.6 S_ 259.3 THA 1.62 ELl 2780.1 EL2 138.4 ALF 5.38

FLIGHT TIME 216.00 ARRIVAL DATE NAY 20 1971

0ISTANCE 598.700

LOL _._ VL 25.001GAL 28.44 AZL 83.08HC.A 330.80

LOP 353.19 VP 35.660 GAP 32.79 AZP 83.95 TAL 147.23

GP 8.37 ZAL 34.36 ZAP 163.81ETS 149.J3 2AE 127.18

_4A 114.92 ECC .54346 INC 6.9209 VJ 29.879

TAP 118.03 RCA 52.47 APO 177.38 v2 34.847

ETE J74.09 ZAC 103.13 ETC 281.76 CLP 166.10

01-4 5.08 RAL 346.11 PAD 6571.3 VEL 18.625 PTH 3.05 VHP20.588 DPA -3.44 RAP 339.02 ECC 4.7126

L-I TINE INJ LAT INJ LONG INJ RT ASC. INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2909.Z0 -28.29 89.81 249.12 88.81 8 59 23 2309.2 -28.16 81_4
5237.19 26.59 235.87 243.90 79.90 22 51 58 4637.2 24.93 227.60

2639.11 -29.88 69.96 249.15 89.03 10 18 37 2039.1 -29.69 61.18

4982.51 28.8.15 216.83 243.58 79.51 24 6 40 4382.5 26.42 2OB.46

2408.36 -34_18 52.51 249.21 89.65 11 28 30 1808.4 -33.85 43.29

4786.02 32._8 200.96 242.63 78.38 25 6 9 4186.0 30.44 192.28

NID-COUR'_E EXECUTION ACCURACY _IT DETERRINATZON ACCURACY

`%_ 4921.3 `%R 292.4 S_3 81.8 ST 2734.0 5R 291.4 S_ 907.0

RRT .554§ I_F .5457 _I"F .9883 CRT .8932 CRS -.8876 CST -.9999

SCaB 49_0.0 _3 -.0044 R13 .9883 LSA 2892.2 MSA 131.2 SSA 7.2

•%1 4924,0 S(12 243.2 THA 1.89 ELI 2746.3 EL2 130.4 ALF 5.45

LAUNCH DATE OCT 16 1970

HELIOCENTRIC CONIC

RL 149113 LAL -,00 LOL 22.22 VL

RP 108.72 LAP -3.34 LOP 356.37 VP

RC 221.851GL 9.83 GP 8.27 ZAL

PLANETOCENTRIC CONIC

C3 272.776 VHL 16.516

LNCH AZNTH LNCH TIME

90.00 8 13 47

90.00 21 23 35
100.00 9 37 24

100.00 22 42 40

110.00 10 50 50
110.00 23 45 43

FLIGHT TINE ZI8.OO ARRIVAL DATE MAY 22 19TI

01STANCE 595.494

24.981 GAL 31.83 AZL 82.37 HCA 333.95 S_4A 114.82 ECC .58527 INC 7.6317 Vl 29.679

35.855 GAP 35.7I AZP 83.14 TAL 147.53 TAP 121.48 RCA 47.62 APO _2.02 v2 34.856

34.17 ZAP 162.33 ETS 152,51ZAE 126.19 ETE 174.37 ZAC 102.74 ETC 281.95 CLP 164.33

CLA 4.82 RAL 346.34 RAC 6571.6 VEL 19.852 PTH 3.13 VHP 22.140 DPA -3.02 RAP 340.36 ECC 5.4892

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

2926.7[} -28.26 91.09 251.20 88.17 9 2 34 2326.7 -28.22 82.42

5271.24 26.98 238.29 246.19 81.05 22 51 27 4671.2 25.46 229.95

2657.03 -29.85 71.31 251.25 88.33 10 21 41 2057.0 -29.76 62.51

5016.15 28.55 219.25 245,91 80.73 24 6 16 4416.1 26.97 210.80

2427.19 -34.16 53.99 251.38 88.78 11 31 17 1827.2 -33.96 44.75

DIFFERENTIAL COR_C TIONS

TOE 6.8334 TRAI2.18W:J TC3
ROE .8302 RRA .1457 RC3

FOE 1.2727 FRA 2.3282 FC3

BO£ 6.8837 8RA12.1838 0C3

LAUNCH DATE OCT 16 1970

HELIOCENTRIC CONIC

RE 149.13 LAL -._O

RP 108.69 LAP -3.31
RC 223.327"GL 9.47

PLANETOCENTRIC CONIC

C3 333.068 VHL 18.250

LN(J4 A214TH LNCH TINE
90.00 8 16 39

90.00 21 _13 13
I00.00 9 40 3

I00.00 22 39 29
110.00 10 53 2

110.00 23 43 0

DIFFERENTIAL CORRECTIONS

TOE 7.3838 TRA13.2395 TC3

ROE .9084 RRA .2507 RC3

FOE 1.3742 FRA Z.5235 FC3

801[ 7.4394 _RA13.2619 6C3

79.78 25 6 2 4218.8 31.04 194.64
ACCURACY ORBIT DETERRINATZON ACCURACY

80.6 ST 2690.5 SR 288.6 SS 964.2

RIF .9912 CRT .9048 CRS -.9001 CST -.9999
RI3 .9911 LSA 2869.9 MSA 123.1 SSA 6.7

THA 2.19 ELI 2703.2 EL_ I_2.3 ALF 5.55

ARRIVAL DATE MAY 24 1971

4818.75 32.B0 _03.42 245.06

MID-COURSE EXECUTION

.0236 6AU .0_79 SC-T 4859.5 .SGR 293.1 ,%3

,0050 FALP.01319 RRT .6316 RRF .6238

.0419 6SP 16646 `%6 4868.4 R23 /3047

.0241 FSP -273 ,%1 4863.1 ,%2 227.0

FLIGHT TIME L:_0.00

DISTANCE 589.883

LCL LPZ._ VL 24.967 GAL 35.75 AZl. 81.48 H_ 337.10 S#4A 114.75 ECC .63278 IN(: 8.5236 Vl 29.879

LOP 359.55 VP 35.854 GAP 39.16 AZP 82.14 TAL 148.34 TAP 125.45 RCA 42,14 APO 187.36 v2 34.865

GP 8.16 ZAL 34.50 ZAP 160.58 ETS 155.75 ZAE 124.94 ETE 174.68 ZAC 102.38 ETC 282.10 CLP 162.31

DLA 4.40 RAL _46.27 RAO 6571.9 _L 21.316 PTH 3.21 VHP 24.194 DPA -2.70 RAP 341.46 ECC 6.4815

L-I TINE INJ LAT INJ LONG INJ RT A_ _NJ AZNTH INJ TINE PC) CST _ INJ 2 LAT |NJ 2 LONG
2937.56 -_8.24 91.88 252.75 87.77 9 5 36 2337.6 -28.25 83.22

5508.01 27._1 240.92 248.13 82.32 22 48 41 4708.0 25.99 232.51

2668.53 -29.82 72.16 252.82 87.88 10 24 32 2068.5 -29.60 63.36
5052.27 28.91 221.87 247.88 82.06 24 3 42 4452.3 27.51 213.35

2440.1_ -34.14 55.00 253.00 88.18 11 33 42 1840.1 -34.02 45.75

4653.45 33.19 206.05 247.15 81.50 25 3 53 4_3.5 31.63 197.17

MID-CO.IR,_ EXECUTION ACCURACY ORBIT OETERT4INATION ACCURAC_

.0992 BAU .4432 .%T 4789.2 SC.R 297.2 ,%3 79.5 ST 2634.9 SR 286.2 SS 1030.4

.0075 FAU-'.OI831 RRT .7031 _ .6964 RW .9934 CRT .9161 CR5 -.9123 CST -.9999

.0476 BSP 16482 S_6 479_.4 R_3 -,0048 RI3 ,9934 LSA 2841.3 MSA 114,9 SSA 6.1

• 0995 FSP -269 ,%1 4793.6 ,%2 211.1 THA 2.50 ELI 2647.9 EL2 114.2 ALF 5.69

_Z'Z3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE OCT 17 1970

HELIOCENTRIC CONIC

RL 149.08 LAL -.0D

RP 107.49 LAP 2.39

RC 71.740 GL B.56

PLANE TOCENTRIC CONIC

C3 65,_94 VHL 8.118

LNCH AZNTH LNCH TIME

90.00 0 24 59
90.00 11 20 34

100.00 I 44 21

100.00 12 43 53

110.00 2 48 5

110.00 13 56 38

FLIGHT TIME 70.00 ARRIVAL DATE 0EC 26 1970

DISTANCE ?13.285

LOL Z3.Z! VL 29.863 GAL -16.57 AZL 87.58 HCA 97.99 5NA

LOP 121.21 VP 39.759 GAP -I.T6 AZP 90.34 TAL ?53.98 TAP

GP -Z2.50 ZAL 167.60 ZAP 76.25 ETS 2.68 ZAE 155.I4 ETE

149.36 ECC .28187 INC 2.4164 V! Z9.887

351.97 RCA 107.26 APO 191.45 v2 35.255

257.77 ZAC 76.72 ETC 257.40 CLP -75.09

OLA -4.20 RAL 112.98 RAO 6569.3 VEL 13.684 PTH 2.50 VHP

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ A214TH INJ TIH£

2379.67 -23.20 52.22 93.51 106.70 1 4 38
526-4.41 27.11 239.23 97.00 BI.50 IZ 48 39

2123.62 -24.58 32.93 93.04 107.56 2 19 45

5015.69 28.54 219.22 96.75 80.71 14 7 29

1924.10 -28.30 16.37 91.63 110.02 3 20 9

4787.98 32.40 2131.11 95.93 78.47 15 16 26
DIFFERENTIAL CCRRECTIONS

TOE .3556 TRA -.8024 TC3 -.1112 BAU .2158

ROE -.3262 RRA -.3167 RC3 -.2182 FAU .09082

FOE 1.2955 FRA -.9168 FC3-1.1932 85P 1481

8OE .4825 8RA .8627 BC3 .2449 FSP -349

LAUNQ4 DATE OCT 17 1970

HIO-COURSE EXECUTION ACCURACY

`%T 646.6 `%R 478.3 `%3 193.4

RRT .4316 RRF .5803 RTF .6549

`%B 804.3 R23 .I30fi R13 .7216

,%1 697.9 5(;2 399.7 THA 27.33

FLIGHT TIME 72.00

DISTANCE 219.767HELIOCENTRIC CONIC

4.973 DPA -36.03 RAP 215.16 ECC 2.0844

PO CST TIN INJ 2 LAT INJ 2 LOhlG
1779.7 -20.69 44.44

4684.4 25.66 230.87

1523.6 -21.95 25.12

4415.7 26.96 210.77

|324.1 -25.31 8.47

4188.0 _0.48 192.42
ORBIT DETERMINATION ACCURACY

ST 303.4 SR 240.1 55 402.5
CRT -.6352 CRS .8752 CST -.9254

LSA 534.3 MSA 160.8 SSA 19.1

ELI 352.4 EL2 159.6 ALF 145.20

ARRIVAL DATE DEC 28 1970

RL 149.08 LAL -.00 LQ.. 23.21 VL 29.818 GAL -16.19 AZL

RP 107.48 LAP _.53 LOP 124.45 VP 39.727 GAP -1.13 AZP
RC 73.903 GL 9.22 GP -23.20 ZAL 166.96 ZAP 81.05 ET5

PLANETOCENTRIC CONIC

C3 64,498 VHL 8.031
LNO'I ATMTH LNCH TIME

90.00 0 22 52

90.00 11 26 26

100.00 I 42 29

I00.00 12 49 30

lIO.OO 2 46 48
110.00 14 1 40

DIFFERENTIAL CORRECTIONS

TOE .4OO4 TRA -.8574 TC3 -.1557 BAU .2406

ROE -.3069 RRA -.3116 RC3 -.2315 FAU .09360

FOE 1.3613 FRA -.9_ZI FC3-1.2563 B,SP |74!

BOE .5044 BRA .9122 8C3 .2790 FSP -582

87.43 HCA 101.24 St4A 148.90 ECC .27880 INC

90.50 TAL 253.57 TAP 354.8ORCA 107.39 APO
.78 ZAE 153.60 ETE 250.52 ZAC 75.74 ETC

2.5748 Vl 29.887

190.41 v2 35.257

257.11CLP -80.26

OLA -3.66 RAL 213.45 RAO 6569.2 VEL 13.633 PTH 2.49 VHP 4.874 DPA -35.96 RAP 212.81 ECC 2.0615

L-| TII4[ INJ I.AT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2391.16 -23.42 52..99 93.79 106.38 1 2 43 179J,2 -20.96 45.18

5262.65 26.89 237.68 96.83 80.76 12 54 9 4662.6 _5.33 229.36

2134.29 -24.80 33.64 93.34 107.25 2 18 4 1534.3 -22.20 25.81
4994.75 28.30 217.71 96.56 79.95 ]4 12 44 4394.8 26.62 209.31

1932.95 -28.51 16.96 91.95 109.72 3 19 ! 1333.0 -25.55 9.04

4768.85 32.13 199.68 95.68 77.66 15 21 9 4168.9 30.10 191.06

MIO-CCXJRSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
,%T 721.0 ,%R 485.7 `%3 201.7 ST 339.8 5R 229.2 SS 418.2

RRT .4770 RRF .6039 RTF .7047 CRT -.6442 CRS .8733 C$T -.9313

,%B 869.3 R23 .1329 R13 .7562 LSA 562.4 NSA 161.8 55A 19.2
,%1 772.7 ,%2 398.3 THA 24.82 ELI 378.4 EL2 157.4 ALF 151.05

LAUNCH DATE OCT 17 1970 FLIGHT TIME 74.00 ARRIVAL DATE DEC 30 1970

HELIOCENTRIC CONIC

RL 149.08 LAL -.00

RP 107.48 LAP 2.65

RC 76.087 GL 9.90
PLANETOCENTRIC CONIC

C3 63.149 VHL 7.947

LNCH ATHTH LNCH TIME

90.00 O 20 59

90.00 11 32 33

100.00 1 40 52

IOO.00 12 55 22

110.00 2 45 45

110.00 14 6 57

DISTANCE 226.202

LOL 23.21 VL 29.765 GAL -16.01 AZL 87.26 HCA 104.48 SHA

LOP 127.70 VP 39,689 GAP -.54 AZP 90,68 TAL 253.04 TAP

GP -23.86 ZAL 166.25 ZAP 85.74 ET$ 358.85 ZAE 151.79 ETE

148.38 ECC .27580 INC 2.7369 Vl 29.887

357.52 RCA 107.46 APO 189.30 V2 35.258

244.08 ZAC 74.80 ETC 256.83 CLP -8§.3§

DLA -3.13 RAL 213.98 RAD 6569.2 VEL 13.583 PTH 2.48 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2402.73 -23.64 53.76 94.15 106.05 1 1 2

5240.90 26.64 236.14 96.73 80.02 12 59 54

2145.05 -25.02 34.37 93.70 106.92 2 16 37

4973.8! 28.04 216.20 96.44 79.20 14 18 15

1941.90 -28.71 17.59 92.34 109.40 3 18 7

4749.73 31.85 198.26 95.51 76.87 15 26 7

4.806 DPA -35.86 RAP 210.58 ECC 2.0393

PC) CST TIM INJ 2 LAT INJ 2 LONG

1802.7 -21.22 45.93

4640.9 24.99 227.86

J545.0 -22.46 26.50

4373.8 26.27 207.85

1341.9 -25.79 9.63
4149.7 29.71 189.70

ORBIT DETERMINATION ACCURACY

ST 380.0 SR 218.0 SS 432.0

CRT -.6533 CR$ .B721CST -.9366

LSA 593.3 HSA 161.9 $5A 19.2

EL1 410.6 EL2 152.7 ALF 155.92

DIFFERENTIAL CORRECTIONS

TOE .4496 TRA -.9146 TC3 -.2036 BAU .2680
ROE -.2878 RRA -.3036 RC3 -.2435 FAU .09542

FOE 1.41-38 FRA -.9141 FC3-1.3082 BSP 2022

8OE .5338 8RA .9637 6C3 .3174 FSP -608

LAUNCH DATE OCT 17 1970

HEL|OCENTRIC CONIC

RL 149.08 LAL -.00

RP 107.48 LAP 2.77

RC 78.289 GL 10.61

PLANETOCENTRIC CONIC

C3 61.642-VHL 7_864

LNCH A?NTH LNCH TIME
90.00 0 19 18

90.00 11 38 58

100.00 I 39 26

100.00 13 1 31

IlO.O0 2 44 55

HIO-COUR.SE EXECUTION ACCURACY

,%T 803.7 `%R 490.9 ,%3 208.0

RRT .5140 RRF .6244 RTF .7437

,%B 941.7 R_3 .1368 R13 .7836

,%| 854.4 ,%2 396.1 THA 22.52

FLIGHT TINE 76.00 ARRIVAL DATE JAN 1 1971

DISTANCE 232.589

LOL 23.21 VL 29.707 G&L -15.83 AZL 87.30 H(.A 107.72 S_A 147.81 ECC .27285 INC 2.9037 Vl 29.887

LOP 130.95 VP 39.645 GAP .03 AZP 90.88 TAL 252.43 TAP .15 RCA 107.48 APO 188_4 V2 35.259

GP -24.47 ZAL 165.47 ZAP gO.28 ETS 356.89 2AE 149.79 ETE 238.48 ZAC 73.92 ETC 256.58 CLP -90.30

DLA -2.59 RAL 214,57 RAO 6569.2 VEL 13.535 PTH 2.47 VHP 4.765 OPA -35.76 RAP 208.52

L-I TIRE INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT
2414.58 -23.87 54.36 94.57 105.71 0 59 32 1814.6 -21.48

5218.93 26.37 234.58 96.69 79.29 13 5 57 4618.9 24.62

2156.07 -25.23 35.12 94.14 106.58 2 15 22 1556.1 -22.72

4952.67 27.76 214.70 96.39 78.45 14 24 4 4352.7 25.89

1951.09 -28.92 18.23 92.61 109.08 3 17 26 1351.1 -26.04

ECC 2.0178
INJ 2 LONG

46.70

226.35

27.22

206.39

10.23

4130.4 29.31 188.35
ORBIT DETERMINATION ACCURACY

ST 424.0 SR 206.6 SS 443,9

CRT -.6628 CR$ .BTlB CST -.9412
LSA 627.0 MSA 161.1 SSA 19.2

ELI 448.4 EL2 146.3 ALF 159.87

110.00 14 12 32 47_0.42 31.54

DIFFERENTIAL CORRECTIONS

TOE .50_0 TRA -.9732 TC5 -.E342 BAU .2972

ROE -.2690 RRA -.29"18 RC5 -.2541 FAU .096_8

FOE 1.4525 FRA -.8934 FC3-1.3478 BSP 2322

BOE .5704 8RA l.Ole3 6C3 .3594 FSP -627

196.84 93.40 76.08 15 31 22

NIO-COURE_E EXECUTION ACCURACY

,%T 893.2 `%R 493;7 `%3 212.3

RRT ,5431 RRF ,6421 RTF .7735

`%6 1020.6 R23 .1424 RI3 ,8049

,%1 941,8 ,%2 393.2 THA 20.42

2224



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OATE OCT 17 197D

H_L IOC_'NTRZ C CON|(

RL 149.08 LAL -.00

RP 107.48 LAP 2.87

RC 80.507 GL 11.35

PLANE TOCENTRJ C CONIC

C3 60.573 VHL 7.783

LNCH A2'NTH LNCH TZM_

9(3,00 0 | 7 44

90,00 11 49 44

|00.00 I 38 8

100.00 13 8 |
110,(30 2 44 13

lIO._ 14 18 26

FL](#IT TINE 78.00 ARRIVAL GATE JAN 3 197l

OI STANCE 238.934

LOL 23.21 VL 29.643 GAL -19.64 AZL 86.9Z I._A 110.97 SNA 147.19 ECC .26996

LOP 1_4.20 VP 39.597 GAP .57 AZP 91.10 TkL 251.72 TAP Z.69 RCA 107.45

GP -25.05 ZAL 164.64 ZAP 94.61 ETS 354.90 ZAE |47°68 ETE _33o68 ZAC 73.09

INE 3.0768 vl 29.887

APO 186.92 VZ 35.258

ETC 256.36 CLP -95.09

DLA -2.D3 RAL 215.22 RAD 6569.1 VEL 13.488 PTH 2.A7 VHP 4.750 DPA -35.68 RAP 206.65 ECC 1.9969

L-! T|NE IN| LAT IN| LONG JNJ RT AS(: IN| A214TH |NJ TIN[ PO CST TIM IN| Z LAT IN| 2 LONG

2426.91 -24.09 55.40 95.07 105.35 0 58 11 1826.9 -21.75 47.51

5196.54 26.08 233.01 96.72 78.55 13 12 2| 4596.5 24.24 224.82

2167.56 -25.45 55.g0 94.64 106.2] 2 14 16 1567.6 -22.98 27.97

4931.12 27.46 213.16 96.39 77.70 14 30 12 4331.1 25.49 204.92

1960.70 -29.1] 18.9D 93.34 108.74 3 16 54 1_0.7 -26.29 10.86

4710.74 31.21 195.40 95.36 75.29 15 36 56 4110.7 28.87 186.98

OWFER[NTEAL CORRECTIONS NI0-COURSE EX[CUTZON ACCURACY ORBIT OETERI41NATION ACCURACY

TD£ .5602 TRA-|.0324 TC3 -.3069 BAU .3275 S_T _.] _ 494.3 S_3 214.6 ST 471.6 5R 194.9 SS 454.1

ROE -.290] RRA -.2794 RC3 o.2633 FAU .09621 RRT .565] I_ r .6575 RTF .7962 CRT -.6725 CRS .8724 CST -.945J

FDE I .4780 FRA -,86_1 FC3-|.3751 88P 2637 _ 11115.0 R23 .1496 R13 .8214 LSA 663.9 NSA 159.5 SSA 19.2

BOlE .6137 8RA 1.0695 _3 .,1044 FSP .-641 ,%1 1034.0 SG2 ]89.6 THA 18.52 ELI 491.1 EL2 138.5 ALF 163.08

LAUN04 DATE OCT |7 1970 FLIGHT TIME 80.00 ARRIVAL DATE JAN 5 1971

HELIOCENTRIC CCNIC DISTANCE 245.236
RL 149.08 LAL -.00 LOL 23.21 VL 29.575 GAL -15.46 AZL 86.74 H(.A 114.21 5_A 146.53 ECC .26712 INC 3.2575 VJ 29.887

RP 107.48 LAP 2.97 LOP 137.45 VP 39.545 GAP 1.08 A2'P 91.34 TAL 250.93 TAP 5.15 RCA 107.39 APO |85.67 V2 35.257

RC 82.739 GL 12.14 GP -25.61 ZAL 163.7A ZAP 96.73 ETS 352.89 ZAE 145.51ETE 229.60 ZAC 72.31 ETC 256.16 CLP -99.69

PLANET(XENTRZC CONIC
C3 59.340 VHL 7.703 DLA -J .44 RAL 215.93 RAD 6569.1 VEL 13.442 PTH 2.46 VHP 4.756 DPA -35.66 RAP 205.00 ECC I .9766

LNCH A214TH LNCH TINE L-I TINE IN| I.AT IN| LONG I_J RT A,T_ IN| A2MTH IN| TINE POCST TIN IN| 2 LAT JNJ 2 LONG

SO.O0 0 16 16 24]9.96 -24.32 56._ 95.64 104.96 0 56 56 1840.0 -22.03 48.36

90.00 11 52 54 5173.47 25.75 231.40 96.81 77._0 13 19 7 4573.5 23.82 223.26
IOO,00 I 36 56 21r9.74 -25.66 36.73 95.22 105.85 2 13 16 1579.7 -23.26 28.77

100.00 13 14 54 4908.93 27.|3 211.60 96.46 76.94 14 36 43 4]08.9 25.06 Z03.41

110.00 2 43 38 1970.93 -29.35 19.61 93.95 J08.37 3 16 29 1370.9 -26.56 11.54

110.00 14 24 42 4690.50 30.85 193.94 95.38 74.49 15 42 52 4090.5 28.41 185.58

0IFFERENTIAL COR_CTIONS NI0-COURSE E)Q[CUTION ACCURACY CRBIT 0ETERNINATION ACCURACY

TOE .6212 TRA-J.Ogl4 TC3 -._11 _tU .3582 ,%T 1087.4 SGR 492.5 ,%3 2J5.0 ST 522.6 SR 182.9 $S 462.9
ROE -.23L=_Z RRA -.2635 RC3 -.2710 FAU .09527 RRT .5820 RRF .6710 RTF .8133 CRT -.6829 CR$ .8740 (ST -.9486

FOE 1,4918 FRA -.82|J FC3-1.3900 8SP 2962 SC_ 1193.7 R23 .1586 R13 .8339 LSA 704.1NSA 157.1 SSA 19.1

BOlE .6632 BRA 1.1227 8C3 .45J5 FSP -.648 ,%1 1129.8 ,%2 385.5 THA 16.78 ELI 538.3 EL2 129.7 4LF |65.71

LAUNCH OATE OCT 17 1970 FLIGHT TIM[ 82.00 ARRIVAL GATE JAN 7 1971

HIELIOCENTRIC CONZC DISTANCE 251 .A98

RL 149.OB LAL -.00 LOL 23.21 VL 29.]D3 GAL -15.27 AZL 86.55 PEA 117.A5 514A IAS.8A ECC .26a32 IN( 3.AA76 vl 29.887

RP 107.49 LAP 3.06 LOP 140.70 VP ]9.489 GAP J.57 AZP 9J.59 TAL 250°07 TAP 7.53 RCA 107.29 APO 184.39 V2 35.255

RE 84.985 GL 12.97 GP -26.18 ZAL 162.77 ZAP 102.60 ETS ]._.84 ZA£ 143.33 ETE 226.15 ZAC 71.56 ETC 256.00 CLP-JO4.0T

PLANETOCENTRIC CONIC

C3 58.|47 VHL 7.625 DLA -.83 RAL 216.71RAD 6169.1 VI[L 13.398 PTH 2.45 VHP 4.782 DPA -35,71 RAP 203.57 ECC 1.9569

LNCJ4 AZNTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT A$C _NJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT JNJ 2 LONG

90.00 0 14 47 2454.00 -24.57 ]7.24 96.28 104.54 0 55 41 1854.0 -22.33 49.28

90.00 12 0 31 5149.]1 25.40 229.73 96.95 77.04 13 26 20 4549.5 23.36 221.65

100.00 I 35 45 2192.86 -25.92 37.63 95.88 105.43 2 12 18 1592.9 -23.55 29.64

1130.00 13 22 15 4885.88 26.77 ZD9.96 96.59 ?6.17 14 43 41 A28].9 24.60 Z01.85

llO.O0 2 43 6 1982.01 -29.58 20.39 94.64 107.96 3 16 8 1582.0 -26.85 12.27

110.OO 14 31Z'Z 4669.50 30.46 192.42 95.46 73.67 15 49 12 4069.5 27.92 184.15

OIFFER£NTIAL CORRECTIONS NIO-COUR_ E_ECUTION ACCURACY ORBIT DETERRINATION ACCURACY

TOE .6859 TRA-l.1495 TC3 -.4163 _U ._9 ,%T 118g.5 _ 4_.7 ,%3 213,7 ST _77.2 SR 170.4 SS 470.6

ROE -.2139 RRA -.2453 RE3 -.2773 FAU .09_ RRT .59_6 RRF .6832 RTF .8260 CRT -.6939 CRS .8766 EST -.9515

FOE 1.4955 FRA -.7724 FC3-1.3937 8SP 3295 S_ 1286.0 R_3 .1694 R13 .8432 I.,SA 748.0 NSA 154.0 $5A 19.1
801[ .718] BRA 1.1714 BC3 .5003 FSP -649 ,%1 1228.3 _ 380.9 THA |5.20 ELI 589.7 ELZ 120.1ALF 167.91

LAUNCH DATE OCT 17 1970 FLIGHT TIME 84,Q0 ARRIVAL DATE JAN 9 197J

HELIOCENTRIC CONIC DISTANCE 257.7L_
RL 149.08 LAL -.CO LOL 23.21 VL 29.427 GAL -15.(_ AZL 86o33 H(.A 120°70 SMA |45.13 £CC .26157 INC 3.6493 VJ 29.887

RP tOT°50 LAP 3.14 LOP 143.95 VP 39.430 GAP _°03 AZP 91.86 TAL 249.14 TAP 9.84 RCA 107.17 _PO 183.09 V2 35._53

RC 87.241 GL 13.86 GP -26.76 ZAL 161.72 ZAP 106.21 ET8 ]48.74 2AE 141.18 ETE 223.26 ZAC 70.83 ETC 255.85 CLP-lO8.22

PLAN[TOCENTRJC CONIC

C3 56.996 VHL 7.550 DL_ -.18 RAL 217.54 RAO 6569.0 _[L 13.355 PTH _.44 VIAP 4.826 OPA -35.88 RAP L;_2.35 ECC 1.9380

LNO.I AZMTH LI_H TINE L-! TINE IN| t.AT IN| LONG IN| RT ASC _NJ A21qTH IN| TINE PO CST TIN _NJ 2 LAT IN| 2 LONG

90.00 O 13 16 2469.34 -24.8_ _8._9 97.02 104.08 0 54 26 1869.3 -22.65 50.29

90.00 12 8 40 3124.37 23.00 Z28.0D 97.16 76.26 15 34 5 4524.4 22.87 219.98

100,00 I 34 32 LP'Z07.23 -_6.I8 38.6,?. 96.63 104.97 2 11 19 1607.2 -23.87 30.59

100.00 13 30 6 4861.72 21S.36 _.30 96.78 75.37 14 51 8 4261.7 24.09 Z00.24
110,CO 2 42 35 1994.20 -29.84 21.Z5 95.42 107.51 3 15 49 1394.2 -27.15 13.09

110.{30 14 38 3_ 4647.51 30.03 190.86 95.59 72.84 15 55 59 4047.5 27.38 182.66

DIFFERENTIAL COI_CTJK_INS NIO-COU_E_ECUTION ACCURACY ORBIT O_TERMINAT|ON ACCURACY

TOE ,7543 TRA-I,_3 TC3 -.4PZJ _AAJ .4193 ,%T 1_3.8 SGR 483.2 ,%3 211.0 ST 635.3 SR 157.4 55 477.4

RO_ -.1914 RRA -._52RC3 -.18_8 FALl .091_ RRT ._|2RRF .r_J49 RW .8_55 CRT -.7053 CRS .8799 CST -.9541

FOE 1.4909 FRA -,7183 FC3-1.3871 8_P 3633 SC_ 1381.1 _3 .1821RI3 .8_01 L,_t 795.8 NSA 150.4 $5A 18.9

.7792 BRA 1,22711_C3 .5503 FSP -645 ,%1 1329.0`%_ 375.9 THA 13.78 ELl 645.2 EI._ 109.9 ALF 169.79

Z"Z25



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATE OCT 17 1970 FLIGHT TIN[ 86.00 ARRIVAL DATE JAN 11 1971

HELIOCENTRIC COMIC

RL 149.(98 LAL -.00

RP 107.51 LAP 3.21

R( 89.506 GL 14.92

PLANE TOCENTRI C CONIC

C3 55,893 VHL 7.476

LN(J'I AZNTH LNCH TII4E

gO.O0 011 38

90.00 12 17 28

100.00 1 33 13

I00.00 13 38 34

110.00 2 42 1

II0.00 14 46 15

DIFFERENTIAL CORRECTIONS

TOE .8302 TRA-1.2580 TO3 -.5258 BAU .4467

ROE -.1731 RRA -.1994 RC3 v.2845 FAU ,087fl9

FOE 1.499fl FRA -.6402 FCS-1.3567 BSP 3877

BOg .8480 BRA 1.2737 BC3 .5978 FSP -596

DISTANCE 263.910

LOt. 23.21 VL 29.348 6AL -14.89 AZL 86.14 HCA 123.94 Sl4A 144.39 ECC .25886 IN(. 3.8650 Vl 29.887

LOP 147.21 VP 39.368 GAP 2.48 AZP 92.16 TAL 248.15 TAP 12.08 RCA 107.02 APO IBl .77 V2 35.249
GP -.a'27.40 2AL 160.60 ZAP 109.55 ETS 346.58 ZAE 139.07 ETE 220.85 ZAC 70.09 ETC 255.72 CLP-112.14

DLA .55 RAL 218.43 RAD 6569.0 vEL 15.514 PTH 2.43 VHP 4.886 DPA -36.17 RAP 201.34 ECC 1.9199

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A2_4TH INJ TIME PO (;ST TIN INJ 2 LAT INJ 2 LONG
2486.35 -25.10 59.46 97.84 103.56 O 53 4 1886.4 -22.99 fli.42

5097.76 24.56 226.17 97.43 75.45 13 42 25 4497.8 22.32 218.22

2225.18 -26.45 39.73 97.47 104.45 2 10 16 1623.2 -24.21 31.65

4836.16 25.91 206.54 97.03 74.55 14 59 10 4236.2 23.54 198.54

2007.81 -_I0,II 22.21 96._0 107.00 5 15 29 1407.8 -27.49 14.00

4624.30 29.55 199.22 95.79 71.97 16 3 19 4024.3 26.80 181.1|
MI0-COURSI[ EXECUTION ACCURACY ORBIT OETERI41NATION ACCURACY

SGT 1397.3 5_ 471 .I _3 205.9 ST 699.3 SR 141 .O SS 489.8
RRT .6057 RRF .6998 RTF .8408 CRT -.7188 CRS .8863 CST -.9555

1474.6 1_3 .1935 R13 .8530 LSA 852.5 HSA 146.9 S_. 18.4

5(,1 1428.0 5_2 367.5 THA 12.34 ELI 706.7 EL2 97.0 ALF 171.60

LAUNCH DATE _T 17 1970 FLIGHT TINE 88.00 ARRIVAL DATE JAN 13 1971

HEL IOCENTRIC CONIC

RL 149.08 LAL -.00
RP 107.52 LAP 3.26

RC 91.778 GL 15.85

PLANETOCENTRI C C.GNI C

C3 54.856 VHL 7.407
LNCH A2_4TH LNCH TIME

90.00 O 9 47

gO.O0 12 26 58

I00.00 1 31 43

100.(30 13 47 43

110.00 2 41 21

I10.00 14 54 35

oIIrFER[NTIAL _CTIOI_

TO( .9051 TRA-I.3123 TC3 -.5826 8AU .477|

ROE -.1560 RRA -.1778 RC3 -.2895 FAU .08495

FOE | .4721 FRA -.5921 FCS-1.3406 BSP 4281

BOE .9185 8RA 1.3243 BC_ .6506 FSP -610

DISTANCE 270.064

LOL 23.21 VL 29.266 F_AL -14.69 AZL 85.90 HCA 127.18 _A 143.65 ECC .25621 IN(: 4.0977 Vl 29.887

LOP 150.46 VP 39.304 GAP 2.90 AZP 92.48 TAL 247.09 TAP 14.27 RCA 106.84 APO 180.45 v2 35.245

GP -28.10 2AL 159.38 2AP 112.61 ETS 344.34 2AE 137.01 ETE 218.85 2AC 69.32 ETC 255.61 CLP-115.84

0LA 1.29 RAL 219.39 RAO 6569.0 VEL 13.275 PTH 2.43 VHP 4.961 DPA -36.61 RAP 2DO.SO ECC 1.9026

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG
2505.49 -25.40 60.78 98.78 102.96 0 51 32 1905.5 -23.36 52.70

5069.39 24.06 224.24 97.76 74.60 13 51 28 4469.4 21.7"2 216.36

2241.18 -26.75 40.98 98.42 103.86 2 9 5 1641.2 -24.58 32.8fl

4_JO8.94 25.40 204.67 97.34 73.69 15 7 52 4208.9 22.92 196.75

2023.25 -30.41 23.31 97.30 106.41 3 15 4 1423.2 -27.87 15.04

4599.63 29.02 187.50 96.05 71.08 16 11 14 3999.6 26.16 179.48

MIO-GC_JR,T_ EXECUTION ACCURACY ORBIT DE TER_4INATION ACCURACY
_T 1505.4 S_ 466.2 SG3 201.7 ST 764.0 SR 128.2 S5 492.3

RRT .6059 RRF .7140 RTF .8469 CRT -.7310 CRS .8896 CST -.9581

S_ 1575.9 R23 .2121 R13 .8579 LSA 906.6 MSA 142.2 SSA IB.3
SGI 1533.3 SG2 364.1 THA 11.27 EL1 769.8 EL2 86.8 4LF 172.92

LAUNCH DATE OCT 17 1970 FLIGHT TIME 90.00 ARRIVAL DATE JAN 15 1971

HELIOCENTRIC CONIC DISTANCE 276.186

RL 149.08 LAL -.00 LOt. 23.21 VL 29.182 6AL -14.48 AZL 85.65 HCA 130.42 SHA 142.89 ECC .25362 INC 4._511

RP 107.53 LAP 3.31 LOP 153.71 VP 39.237 GAP 3.30 AZP 92.82 TAL 245.98 TAP 16.40 RCA 106.65 APO 179.13

RC 94.056 6L 16.99 GP -28.89 2AL 159.06 ZAP 115.39 ETS 342.00 ZAE 135.00 ETE 217.22 2AC 68.51 ETC 255.51

PLANE TC_ENTRIC CONIC

C3 53.894 VHL 7.341 DLA 2.14 RAL 220.42 RAD 6569.9 VEL 13.238 PTH 2.42 VHP 5.051 DPA -37.22 RAP 199.82

Vl 29.887

V2 35.240

CLP-119.32

ECC 1.8870

LNCH AZMTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 O 7 38 2527.28 -2fl.72 62.29 99.85 102.26 O 49 45 1927.3 -23.78 54.16

90.00 12 37 ZI 5038.86 23.50 222,19 98.18 73.72 14 I 20 4438.9 21.04 214.38

I00.00 1 29 58 2261.70 -27.08 42.42 99.51 103.17 2 7 40 1661.7 -25.00 34.24

I00.00 13 57 42 4779.67 24.83 202.69 97.74 72.79 15 17 21 4179.7 22.24 194.85

110.0(3 2 40 30 2040.95 -30.75 24.58 98.43 105.73 3 14 31 1441.0 -28.29 16.25

110.00 15 3 39 4573.19 28.42 185.67 96.39 70.15 16 19 52 3973.2 25.45 177.75

OIFFERENTIAL CORRECTIONS MID-CCURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

TOE .9865 TRA-I .3630 TC3 -.6382 8AU .5059 SGT 1613.7 SGR 459.0 SG3 196.4 ST 834.0 SR 113.6 SS 497.1

ROE -.1371 RRA -.1533 RC3 -.2928 FAU .08168 RRT .6049 RRF .7262 RTF .8511 CRT -.7446 CRS .8943 CST -.9603

FOE 1.4488 FRA -.5358 FC3-1.3121 B,SP 4658 54;8 1677.7 R23 .2514 R13 .8610 LSA 967.6 MSA 137.6 SSA 17.9

BOE .9960 BRA 1.3716 BC3 .7022 FSP -607 SGI 1638.7 SG2 359.9 THA 10.26 EL1 838.3 EL2 75.4 ALF 174.16

LAUNCH OATE OCT 17 1970 FLIGHT TINE 9"Z.00 ARRIVAL DATE JAN 17 1971

HELIOCENTRIC CONIC DISTANCE 282.278

RL 149.08 LAL -.00 LOL 23.21 VL 29.096 PAL -14.27 AZI. 85.37, HCA 133.65 5HA 142.12 ECC .25109 INC 4.6302 Vl 29.887
RP 107.55 LAP 3.33LOP 156.96 VP 39.168 GAP 3.68 AZP 93.20 TAL 244.83 TAP 18.48 RCA 106.44 APO 177.81 V2 35.235

RC 96.339 GL 18.22 GP -29.B0 2AL 156.63 ZAP 117.86 ETS 339.53 ZAE 133.03 ETE 215.90 ZAC 67.61 ETC 255.41 CLP-122.59-

PLANET(X;ENTRIC CONIC

C3 53.025 VHt. 7.282 OLA 3.07 RAL 221.53 RAO 6568.9 VEL 13.206 PTH 2.41 VHP 5.J55 OPA -38.02 RAP 199.25 ECC 1.8727

LNO4 AZNTH LNO4 TIME L-I" TIME INJ LAT INJ LONG INJ RT AS( INJ A2_4TH INJ TIHE PO CST Tf$4 INJ 2 LAT INJ 2 LONG

90.00 0 5 4 2552.39 -26.07 64.05 101.07 101.45 0 47 37 1952.4 -24.23 55.86

gO.O0 12 48 44 5005.71 22.85 219.97 98.68 72.80 14 12 10 4405.7 20.28 212.24

100.00 1 27 51 _85.3_ -27.44 44.09 |00.75 102.36 2 5 56 1685.4 -25.46 35.85

I00.00 14 8 39 4747.94 24.17 L_O.56 98.22 71.86 15 27 47 4147.9 21.47 192.81
110.00 2 39 23 2061.49 -31.12 26.07 99.72 104.92 3 13 45 1461.5 -28.76 17.66

110.OO 15 13 36 4544.61 27.74 183.72 96.82 69.18 16 29 21 3944.6 24.66 175.91

DIFFERENTIAL CORRECTIONS MIO-COU_ EXECUTION ACCURACY ORBIT OETEI_4INATION ACCURACY

TOE 1.0748 TRA-J.4102 TC3 -.6922 BAU .5354 SGT 1722.3 S_R 450.5 SG3 190.1 ST 909.5 SR 97.6 SS 503.2

ROE -.1169 RRA -.1264 RC3 -.2950 FAU .07800 RRT .6006 RRF .7374 RTF .8539 CRT -.7600 CRS .8999 CST -.9622

FOE 1.4270 FRA -.4758 FC3-1.2735 BSP 5026 5(_ 1780.2 R23 .2521 RI3 .8628 LSA 1035.3 HSA 133.1 SSA 17.4

BOg 1.0811 8RA 1.4158 BC3 .7525 FSP -595 5_1 1744.3 S(;2 355.6 THA 9.32 EL1 912.5 EL2 63.2 ALF 175.32
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNC_ 0ATE OCT ]7 ]97(3

HEL|OCENTR|C CONIC

RL |49.08 LAL -.00

RIP 107.57 LAP 3.37

RC 98.624 GL 19.59

PLANE TOCENTRIC CONIC

C3 52.279 VHL 7.2_0

LNCH A2'NTH LNO.I TINE

90.00 0 ! 57

90.0/3 13 1 22

1130.00 I 25 14

I00.00 14 20 46

IIO.O0 Z 37 55

Hb.O0 J5 Z4 35

FLIGHT TIME 94.00 ARRIVAL DATE

DISTANCE _8.342

LOL 23.21 VL 29.009 GAL -14.06 AZL 85.06 HCA 136.89 SMA 141.35 ECC .2486Z IN(: 4.9410 V] 19.B87

LOP 160.L_3 VP 39.098 GAP 4.04 AZP 93.61 TAL Z43.62 TAP L_3.Gl RCA 106.2] APO 176.50 V] 35.229

GP -30.87 ZAL 155.07 ZAP 120.04 ETS 336.90 ZAE 131.08 ETE ZI4.B6 ZAC 66.59 ETC 255.30 CLP-125.67

OLA 4.|3 RAL L='22.72 RAO 6568.9 V£L 13.177 PTH 2.4| VHP 3.2_ 0PA -39.02 RAP 198.77 ECC ; .8604

L-I TIME IN] I.AT IN] LONG IN] RT ASC |NJ AZNTH INJ TIME PO CST TIN IN] 2 LAT IN] 2 LONG

2581,63 -26.45 66,|| |02,47 100.49 0 44 39 1981 ,7 -24,74 57.86

4969.42 2"Z.09 217.58 99.30 71.83 14 24 JJ 4369.4 |9.41 Z09.94

2313.05 -27.82 46._ I02.17 101.39 2 3 47 1713.0 -25.97 37.74

4713.26 23.42 198.26 98.82 70.87 15 39 |9 4||3.3 20.59 19D.60

2085.58 -31.33 27.83 I0| .21 103.95 3 |2 40 ]485.6 -29.29 19.34

4513.49 26,97 181.63 97.33 68.16 16 39 48 3913,5 23,76 J73,93

JAN 19 197|

0 IFFERIENTIAL COR1R1ECTICNS

T01E 1.1717 TRA-|.453_ TC3-.7440 _U .33_

ROE -.0936 RRA -.0971 Re3 -.29(d3 FAU .07402

FOE 1.4066 FRA -.4144 FC3-I .L_58 BSP 5_84

8DE I .1756 BRA 1.4566 6(:3 .80137 FSP -578

LAUNCH DATE OCT J7 1970

HELIOCENTRIC CONIC

RL 149.08 LAL -.OD
RP 107.59 LAP 3.39

RC 100.910 5L 21.11

PLANt TOCENTRI C CONIC

C3 3|.691 _ 7.190

LNO_ 4214TH LNO4 TINE

90.00 23 54 11

90.00 13 15
IO0,O0 J 21 58

I(30.00 14 34 19

|10.OO 2 35 58

l|O.O0 15 36 48

MIO-(.OURSE EXECUTIOMACCURACY ORBIT DETERMINATION ACCURACY

SGT 1831.I _ 441.5 SG3 183.1 ST 991.5 SR 80.3 SS 510.5

RRT .3_ ImF .7477 RTF .8560 CRT -.778] CRS .9063 CST -.9641
S_ 1883.5 R_J .2740 RI3 .8640 LSA |110.5 HSA 129.0 SSA ]6.7

SG| 1850.4 SO,?. 351,8 THA 8.44 ELI 993.5 EL2 50.3 4LF 176.39

FLIGHT TIME 96._3 ARRIVAL 04TE JAN 2J 1971

0 ZSTANC£ 294,379

LQ. 23.21 VL 2B.920 GAL -13.B3 4ZL 84.71 HCA

I63.45 VP 39.0"26 GAP 4.39 AZP 94.07 TAL

GP -32,12 ZAL Jfl3,3fl ZAP 121.89 [TS 334,08 ZAE

140.12 SNA 140.59 ECC .24621 INC 5.2917 Vl 29.887

242.37 TAP _..50 RCA 105.97 APO 175.20 v2 3fi.222

129.13 ETE 2|4.07 ZAC 65.42 ETC 255.19 CLP-128.59

OLA 3.32 RAL L_'Z4.OI RA0 6568.9 VEL 13.155 PTH 2.40 VHP fi.4J3 DP4 -40.26 RAP ]96.31

L-I TIME IN] LAT ZNJ _ _NJ RT ASC IN] AZMTH |NJ TIME PO CST TIM IN] Z LAT

2616.14 o16.86 ¢:_.55 104.09 99.33 24 37 47 2016.1 -25.29

4929,33 2J.L_Z 214,96 1_O.06 70.80 14 37 38 4329,3 ]8.41
2345.69 -28.24 48.39 J03.82 100.23 2 | 4 1745.7 -26.54

4675.0J ZZ.34 193.76 99.55 69.83 15 52 14 4075.0 19.59

2114.12 -31.96 _J.93 |0"Z.95 102.78 3 11 12 1514.1 -29.89

4479.35 _6.09 179.37 96.01 67.08 J6 5| 28 5879.3 22.75
DIFFERENT TAL _CT_CNS

TOE 1 .Z79Z TRA-1.4921

ROE -.0736 RRA -.0653

FOE 1.3869 FRA -,3330

BO_ 1.2813 BRA 1.4933

MI0-CCURS_ E)_CUTION ACCURACY

TC3 -.7_25 _lU .5846 SGT 1940.1SGR 432.5 SC,3 175.6

RC3 -.1937 FAU .069_2 RRT .58_ RRF .7568 RTF .B575

FC3-1,1693 _SP 5741 S_ 1987.7 R_3 .2973 R|3 .8646

_3 .8459 FSP -5§7 SG| 1956.B SG2 349.0 TH4 7.62

ECC 1.8fi07
|NJ 2 LONG

6O .23

ZO7.42
40.00

188 ._0

21 .34

| 71 .BO

OR_IT OETERNIN_TION ACCURACY

ST 1081.1 5R 62.0 55 519.0

CRT -.8012 CRS .9130 CST -.9660

LSA 1194.1 MS4 125.6 554 ]5.8

ELI |082.2 EL2 37.| 4LF 177.36

LAUNCH 0ATE OCT 17 1970

Ht[LICX:ENTRIC CONIC
RL 149.08 LAL -._0

RiP 107.61 LAP 3.39

RC |03.|_NS GL 2_.83

PLANETOCENTRJC CONIC

C3 51.316 VHL 7.164

LNCH A2'NTH LN_H T|NE

9D.00 23 49 23

90.00 13 31 26

100.00 1 17 50

100.00 14 49 36

110.00 2 33

110.00 15 50 34

FLIGHT TINE 98.00 ARRIVAL CAT£ JAN _3 197]

DISTANCE 300.391

LOL 23.21 VL 2_.831 GAL -|3.60 AZL 84.31H_A

LOP 166.70 VP 58.953 GAP 4.72 AZP 94.57 TAL

GP -33,60 Z4L ]51,44 ZAP 123,39 ETS 33|,03 Z4E

],13.35 5_4 139_82 ECC .Z4387 INC 5.6930 v] 29.887

241.08 TAP 24.44 RCA ]05.72 APO 173.9Z vZ 35.215

|ZT.lfl ETE 2]3.50 Z4C 64.05 ETC 255.05 CLP-|31.36

OL4 6.68 RkL LP'_3.4J RAD 6568.9 V_L 13.|41 PTH Z.40 VHP 5.573 0P4 -4].75 RAP 19T.81 [CO 1.8445

L-I TIME IN] LAT IN] LONG IN] RT 43_ IN] AZHTH _NJ TIME PO CST TZM IN] Z LAT IN] 2 LONG

2637.27 -27.28 71.49 |06.00 97.9] 24 33 40 2057.3 -25.90 63.09

4884.37 ZO.J9 212,09 ]00.99 69.71 14 52 5] 4284.6 17.25 204.65

23R4.64 -28.68 51.20 I05.76 98.8] ] 57 35 1784.6 -27.16 42.73
4632.43 21.32 193.01 100.45 68.73 16 6 48 4032.4 J8.43 ]85.57

2148._0 -32.46 32.48 |04.96 10J.35 3 9 |0 1548.3 -30.56 23.78

4441.34 25.06 176.91 98.84 65.95 17 4 35 _4] .5 21.60 ]69.47
DZFFEI_NTZAL CORRECTIONS

TOE 1.4063 TRA-| ,3203 TC3 -,8321 04U
RD_ -.0478 RRA -.0270

FOE 1.3821FR4 -.t2779
001[ 1.407| _RA 1.3_0G

LAUNCH 0ATE OCT J7 J970

H_L IOCENTRJC CCNIC

_.. 149.08 I._L -.00

RP 107.64 LAP 3.39

RC 105.482 GL 24.78
PLANF'TOCENTR I C C(]qJ C

C3 51,235 VHL 7.158

LNG'_ 4ZNTH _ TINE

90.00 23 43 18

gO.00 13 49 42
I00.00 | 12 34

100.00 13 7 3

110.00 2 29 55

110.00 16 6 1_

NI0-CCL_,T_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

.6048 S_T 20_3.8 S¢,R 419.6 S_3 166.6 ST 1i83.8 SR 40.7 Ss 533.7
RC3 -.2913 FAU .06474 RRT .56O4 RRF .7606 R1T .8572 CRT -.8325 CRS .9128 CST -.9676

FC3-|.09"ZI 6SP 5943 _ _8.4 R_3 .3212 R13 .8638 LS4 1293.1MSA 124.4 SSA 14.3

E_3 .88|6 FSP -505 S_| 2059.6 SG2 345.2 THA 6.75 ELI J184.3 EL2 _2.6 ALF 178.36

FLIGHT TIME lO0.O0

0fSTANCE 306,378

LOt. 23,21 VL _,741 GAL -13,37 AZL 83,84

LOP 169,94 VP 38,879 GAP 5,04 AZP 95,I5 7AL
GP -35,37 ZAL 149.32 ZAP J24.5I ET$ 327,7J ZA£

ARI_IVAL 0ATE JAN 25 197J

146.58 SI,44 139.06 ECC .24161 IN(: 6.1599 Vl 29.887

239.76 T4P 26.34 RCA 105.46 AF_ 172.66 VZ 35.207

1_5.09 ETE ZJ3,]J ZAC 6_.43 ETC _54.87 CLP-I34.0J

DIFFERENTIAL CORRECTIONS MI0-CCUR_ E_ECUTION ACCURACY

TOE 1.5395 TR4-l.5543 TC3 -.8737 _ .6305 _GT 1159.5 SGR 415.8 SG3 138.5

-.0183 RR_ .0083 RC3 -.Z�OD FaU .06O78 RRT .537B _ .7661 RW .8603

FOE 1.3509 FRA -.1335 FC3-1.0170 "Bl= (>454 S_B 1199._ R_3 ._453 R13 .8_3

_O_ 1.539_ BRA 1.3344 _3 ._05 FSP -310 ,T_I Z|7| .3 ._ _4B.6 THA 6.07

01-4 8.24 RAL L_'ZI_._I RA0 6368.9 VEL 13,138 PTH 2.40 VHP 5.76| _PA -43.52 RAP 197._0 ECC 1.8432

L-I TIME INJ LAT INJ _ |NJ RT ASC INJ 42)4TH INJ TIME PC) CST TIM ]NJ _ LAT INJ 2 LONG
_706.91 -27.69 75.06 |08.26 96.|7 _4 _8 25 _]06.9 -26.55 66.58

4834.14 |8.97 208.89 102.16 68.57 15 10 16 4234.1 15.89 Z01.57

2431.70 -29.I2 34.63 108.07 97.06 | 53 6 1831.7 -_7.84 46.06

4584.59 20._0 |89.97 101.59 67.58 J6 23 27 3984.6 17.09 182.65

2189.66 -3_.97 35.6_ 107.41 99.57 3 6 24 ]589.7 -3].30 26.77

4399.39 13.86 ]74.L_'Z 99.90 64.77 17 |9 3J 3799.4 20.27 166.93

ORBIT DETERN|NAT|ON ACCURACY

ST 1289.3 SR 25.9 SS 539.5

CRT -.8439 CRS .8565 CST -.9702

LS4 |392,5 MSA 121,| SSA 13.3

ELI 1289.3 EL2 |3.9 4LF 179.03
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATlE OCT 17 197(3 FLIGHT TII4[ |02.00 ARRIVAL DATlE JAN 27 1971

HI[LIOClENTRIC CONIC

RL 149.08 LAL -.00

RIP 107.66 LAP 3.37

RC 107.765 GL 27.02

PLANETOCIENTRJC CONIC

C3 51._61 VHL 7.J81

LNO_ AZNTH LNCH T|NE L-I IIl_ INJ LAT

90.00 23 35 31 2767.69 -28.06

90.00 14 10 56 4776,52 17.50

100.00 J 5 46 Z489.Z8 -29.53

100.00 15 27 IS 4530.16 18.85

IIO.DO 2 25 19 2240.33 -33.48

110.00 16 Z4 14 4351.87 L_.45

OIFFIERI[NTIAL _CTIONS

TOE 1.7030 TRA-J.5761 TC3 -.9013 BAU .65|Z

ROE -.OO67 RRA .0522 RC3 -.2829 FAU .05593

FD£ 1.33443 FRA -.1767 FC3 -.9391BSP 6819

1.7030 _A 1.3769 BC3 .9447 FSP -483

0ISTANC[ 312.343

LOt. 23.21VL 28.650 GA_ -13.13 AZL 83.Z9HCA
LOP 173.19 VP 38.B05 GAP 5.34 AZP 95.81 TAL

6P -37.47 ZAL 146,92 Z/IP 12§.Z0 ITS 324.09 ZAI[

149.91SMA 138.31 IECC .23942 INC 6.7138 Vt 29.B97

2_8.40 TAP 28.213 RCA 105.19 APO 171.42 v2 35,198

122.89 lET[ 212.B8 ZAC 60.48 IETC 254.63 CLP-136.57

OLA

INJ _ INJ RT ASC INJ A214TH INJ TIME

79.47 1J0.t)6 93.98 24 21 38

205.30 103.66 67.37 15 30 33

58.86 110.83 94.87 I 47 15

|96.58 |03.05 66.36 16 42 48

39,46 110.34 97.33 3 2 40

171.25 101.23 63.52 17 36 46

NID-COURSE EX[CUTICN ACCURACY

S6T ZZTO.I SGR 408.5 .%3 149.0

RRT ._010 RI_ .7613 RTF .8623

SC8 2306.6 RE3 .3681 RI3 .8677

SOl 1279.5 SC.Z 352.1 THA 5.29

10.07 RAL 228.62 RA0 6568.9 M[L 13.150 PTH Z.40 VHP 5.988 OPA -45.61 RAP 196.35 lECC 1.8486
PO CST TIN INJ 2 LAT INJ 2 LONG

2167.7 -27.21 70.91

4176.5 14.28 198.10

1889.3 -28.54 50.20

3930.2 15.50 179.39

1640.3 -'-32.10 30.50

3751.9 J8.71 164.11

ORBIT DIETIERMJNATION ACCURACY

ST 1412.4 SR 18.4 SS 551.5
CRT -.4478 CRS .2920 CST -.9726

LSA 1511.5 NSA 120.4 SSA 11.8

fELl 1412.4 EL2 16,4 ALF 179.67

LAUNCH OATIE OCT 17 1970 FLIGHT T|NE 104.00 ARRIVAL DATlE JAN 29 1971

HILL.IOCKNI_R¢C CONIC
RL 149.08 LAL -.00

RP 107.69 LAP 3.34

RC 110.O46 GL 29.61

PI.AN[ TOCI[NTRI C CCNIC

C3 52.482 VHL 7.244
L.NCH AZMTH LNCH TINE

go.DO 23 25 20

go.OO 14 _ 9

100.00 0 56 51

100.00 J5 5J 15

110.00 2 19 11

110.00 16 45 24

OISTANCE 31B.286

LOL 23.21 VL _.560 0AL olZ.87 AZL 82.61 PICA 153.03 S_AA 137.56 EECC .23730

LOP 176,43 VP 38.729 GAP 5.63 AZP 96.59 TAL 237.00 TAP 3(3.03 RCA 104.92

OP -40.01 Z_q. 144.18 ZAP 125.37 ET$ 3_0.09 ZAI[ 120.49 IETK 212.74 ZAC 58.12

OLA 12.21RAL 230.51RAO 6568.9 VEL 13.185 PTH 2.41 VHP 6.267 DPA -48.06
L-| T|NE INJ LAT |NJ LOIG ;NJ RT A_I_ |NJ AZIATH INJ TIIAE PO C$T TIN

2843.33 -28.29 84.99 I14.25 91.23 24 12 43 2243.3

4709.67 15.70 201._ 103.61 66.13 15 54 39 4109.7

2560.86 -29.83 64.16 114,Z0 92.09 I 39 32 1960.9

4467.37 17.10 182,75 104,96 65.10 17 5 43 3867.4

2303.L:_ -33.92 44.3_ 113,92 94.49 2 57 34 1703.2

4297.77 20.77 167.95 103.03 62.12 17 57 2 3697.8

IN(: 7.3861 VI 29.887

APO J70.21 V2 35.189

IETC 254.29 CLP-139.10

OIFFIERENTIAL. CORlq[CTION5 MIO-COUR8E EXECUTION ACCURACY

TD£ 1.9085 TRA-I .5815 TC3 -.gOg8 gAU .6648 S_T 2377.0 _ _JO,3 SG3 438.0

ROlE .0157 RRA .1076 RC3 -.2681 FAMJ .05016 RRT .4424 _ .7403 RTF .8637

rOlE 1.3301 FRA -.1089 FC3 -.8274 8SP 6963 5G6 2410.2 RZ3 .36_ RI3 .8681

BIDE 1.9086 _RA 1.5852 BC3 .9476 FSP -427 SGI ZM3.7 S_Z 356.2 THA 4.34

RAP 195.09 IECC 1.8637
INJ 2 LAT INJ 2 LONG

-27.82 76.36

12.34 194.15

-29.2_ 55.41

13.60 J75.70

-32.93 35.22

16.89 160.98

ORBIT DlETlERNINATION ACCURAC_

ST 1558.0 SR 31.2 SS 570.2

CRT .1895 CRS o.3902 CST -.9750
LSA 1654.8 NSA 122.7 SSA 10.0

fELl 1558.0 EL.2 30.6 ALF .22

LAUNCH DATIE OCT 17 1970 FLIGHT TIN( 106.00 ARRIVAL DATE JAN 31 1971

I'_LIOCIENTRIC CONIC DISTANCE 324.206

RL 149.08 LAL -.00 LOt. 23.21 VL 28.469 GAL -12.62 AZL 81.78 NCA 156.24 SIAA 136.83 ECC .23526 INC 8.2248 Vl 29.887

RP 107.72 LAP 3.30 LOP 179.67 VP 38.654 GAP 5.90 AZP 97.54 TAL 235.58 TAP 31.82 RCA 104.64 APO 169.02 V2 35.179

RC 112.324 GL 3_.63 GP -43.07 ZAL 141.02 ZAP 124.96 lETS 315.68 ZAIE 117.78 lETlE 212.62 ZAC 55.24 lETC 253.79 CLP-141.66

PLANETOCIENTRIC CONIC

C3 54.320 VHL 7.370 OLA 14.74 RAL 232.65 RAO 6569.0 VEL 13.254 PTH 2.42 VHP 6.626 OPA -50.89 RAP 193.14 KCC 1.8940

LNCH A?NTH LNCH TINE L-I TINE INJ LAT ZNJ _ INJ RT ASC INJ AZNTH ZNJ TIN_ PO C$T TIM INJ 2 LAT INJ 2 LONG

go.O0 23 11 43 2939.44 -28.23 9_.D2 118.26 87.71 24 O 43 2339.4 -28.25 63.35

go.O0 15 6 50 4630.60 13.46 196.49 108.25 64.85 16 24 1 4030.6 9.97 189.56

100.00 O 44 56 2651.51 -29.86 ?0,90 118.33 88.55 I 29 7 2051.5 -29.74 62.10

I00.00 16 20 14 4393.76 14.93 178.35 107.52 63.80 |7 33 28 3793.8 11.29 171.45

110.00 2 10 54 2382.50 -34.17 50,50 118.35 90.85 2 50 37 1782.5 -33.68 41.29

110.OO 17 10 45 4235.54 18.75 164.26 105.43 60.88 18 21 21 3635.5 14.73 157.45

OIFFIERI[NTIAL CORRECTIONS NIO-CO, MSI[ £XECUT|ON ACCURACY ORBIT 0[TKRNINATION ACCURACY

TOE 2.1476 TRA-I .580_ TC3 -.9074 8AU .6840 SGT 2492.4 SGR 395.9 SG3 126.9 ST 1713.5 SR 45.6 85 580.1
ROE .0239 RRA .1G62 RC3 -.2525 FAU ,045|9 RRT ._27 R_' ,_J_ RTF .8697 CRT .2054 CRS -.3999 CST -.9782

FOE 1.3025 FRA -.06_3 FC3 -.7203 8SP 7540 S_2523.6 R23 .4043 RI3 .8732 L,T_ 1805.5 NSA 17_,..4 $5A 8.5

BO1[ 2.1477 BRA 1.5996 8C3 .9419 FSP -419 SGI 249G.6 Sr_ _8.3 TH_ 3.37 ELl 1713.5 EL2 44.6 ALF .31

LAUNCH OATIE OCT 17 1970 FLIGHT T_NE 108,00 ARRIVAL DATlE FlEB 2 1971

H(LIOCIENTRIC CONIC

RL 149.08 LAL -,00
RP 107.73 LAP 3.26

RC 114.599 GL 38.20

PLAN[TOCENTRIC CONIC

C3 57.635 q.lL 7.392

LNCH AZNTH LNCH TINE
9O.OO 22 52 48

gO.OO 15 45 35

I00.00 0 18 19

IOO.00 16 56 31

II0.00 1 59 33

110.00 17 41 57

DISTANCE 330.103

LOt. 23.21 Vl. _.378 GAL -12.35 AZl.. 80.69 PICA

L.OP 182.90 VP 38.578 GAP 6.16 AZP g_.72 TAL
GP -46.79 ZAL 137.32 ZAP 123.82 [TS 310.75 ZAI[

159._5 SMA 136.11KCC .23330 INC 9.3078 Vl 29.887

234.12 TAP 33.57 RCA 104.35 APO 167.86 V2 35.169
1J4.63 ETE 212.37 ZAC 51.70 KTC 253.03 CLP-144.37

OLA 17.75 RAL 235.13 RAO 6569.0 VEL 13.379 PTH 2.45 VHP 7.108 OPA -54.12 RAP 190.06

L-I TZNE ZNJ LAT INJ LCNG INJ RT A,T_ |NJ AZNTH ZNJ TINE PO_3T TIN INJ 2 LAT

3065.11 -27.55 101.14 123.17 83.18 23 43 53 2465.1 -28.21

4534.07 10._ 120,84 111.91 63.59 17 1 9 3934.1 6.97
2?69.23 -29.34 79.61 123.40 84,00 I 14 38 2169.2 -29.86

4305.18 12.21 173.19 III.08 62.50 |8 8 16 3?05.2 8.43

2484.34 -33.9_ 58.44 123.87 86.15 2 40 57 1884.3 -34.15

416_.84 16.29 160,06 10_.75 59.33 18 51 19 3562.8 ]2.13
OZFFIER[NTIAL G3RRI[CTIONS

TOE 2.4686 TRA-1.5752 TC3 -.87'09 8AU_6928

ROE .0185 RRA .2460 R¢3 -.2239 FAU .03918

FOlE 1.2869 FRA -.0212 FC3 -.3885 8_P 787J

BOlE 2.4687 _RA 1.5943 8C3 .8992 FSP -379

HIO-COUR8_ rX_CUTIC]q ACCURACY

_GT Z_03o4 S_R 392.2 SG3 114.0

SC_ 2632.8 R_3 .4139 R13 .8787

•%1 L=_OS.O SG_ 381.7 THA 2.01

lECC 1.9485

INJ _ LONG

92.34

184.05

70.84

166.43

49.210
_53.43

ORBIT O_T£RRINATION ACCURACY

ST 1900.8 _R 61.0 S$ 596.7
CRT .0386 CRS -._282 CST -.9814

LSA 1989.2 NSA 125.1 SSA 6.9
fELl 19(_.8 EL2 60.9 ALF .07

2228



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNOI {)ATE OCT |7 1970

HEL IOCENTRZC CONIC

RL |49.08 LAL -.00

RIP 107_79 LAP 3.20
RC 116.8T1 GL 40.43

PLANE TOCENTRZ C CONIC

C3 63.53! VHL 7.971

4ZNTH LNCH TIN[

90.00 12 24 40

90,00 ]G 37 27

1OO.00 O 4 31

I00._ 17 44 IZ

110.00 I 43 30

110.O0 18 21 44

FLIGHT TIM( |10.00 ARRIVAL DATE FrB 4 1971

DISTANCE 335.976

LOL Z3.21 VL 28.288 GAL -11.08 AZL 79.23 PiCA

LOP 186.14 VP 38.502 G;tP 6.41 AZP 100.29 TAL

GP -51.32 ZAL 132.93 ZAP 121.81 ETS 305.12 ZAE

162.64 SNA 135.40 ECC .23140 INCID.7697 V! Z9.887

232.63 TAP 35,28 RCA 104.07 APO 166,73 VZ 35.158
110.87 [T[ 2|1.68 ZAC 47.32 ETC 251.60 CLP-|47.49

DL4 21.34 RAL 238.11 RAO 6569.2 VEL 13.597 PTH 2.49 VHP 7.790 DPA

L-I TINE ZNJ taT INJ LC]qG INJ RT AS(: INJ AZNTH ZNJ TIME

3137.24 -25.56 IJ3.34 119.04 77.39 23 18 37

4.109.19 6.74 183.71 1J7,16 62.43 17 50 57

2927.88 -27.66 91.09 119.55 78.18 0 53 20

4193.89 8.63 166.86 J|6.24 61.27 18 54 6

2618.28 -32 .g0 (_.74 1_0.71 _O.|S 2 2? 8

4076.25 13.24 155.20 113.50 58.19 19 29 40

-57.68 RAP 185.05 ECC 2.0456

PO CST TIN INJ 2 LAT INJ Z LONG

2637.2 -27.05 ID4.99

3809.3 3.00 |77.03

2327.9 -29.01 82.59

3593.9 4.73 160.24

2018.3 -33.91 59.G5
3476.3 8.94 J48.74

OIFFER(NTIAL CO_CTIONS MID._ ELOCUTION ACCUR_Y ORBIT Dt[T(rRNINATION ACCURACY'

10[ 109074 TRA-I °5293 TC3 -.79_3 _U .(_JOZ SGT 1712.Z SGR _J0.3 SG3 100.0 ST 2120.1 SR 85.O SS 616.8

ROE -.O171 RRA .3553 RC3 -.1806 F/_ .03151 RRT -.0003 _ .4148 R_ .8870 CRT -.3838 CR$ .2L_04 CST -.9848

FO( 1.2744 FRA .0256 FC3 -.4430 BSP 8|1D SG6 _41.3 RL_ -.4151 R13 -.8870 LS_ L_05.8 NSA 129.5 SSA 5.4

2.9076 _A 1.5701 _k_3 .8127 FSP -_7 S_1 27J2.Z _. _J_.3 THA 1_._0 EL| 2|20.J ELI 78.4 ALF 179.11

LAUNCH DA7E OCT 17 1970 FLIGHT TII4E 1|2.00 ARRIVAL DATE FEB 6 1971

HELIOCENTRIC C_NIC DISTAN(I[ 341.818

RL I49.06 LAL -.00 I.Q. 23.21 VL 18.19e GAL -11.79 AZL 77.14 HCA 165.82 SNA 134.70 ECC .22955 1NC12.8638 VJ 19.887

RP I07.82 LAP 3.13 LCP 189.37 VP 36.426 GAP 6.69 AZP |[]_.48 TAL 231.12 TAP 36.94 RCA 103.78 APO 165.62 V2 35.147

RC 119.138 GL 45.43 GP -56.83 ZAL 127.69 ZAP 118.76 (T$ L_JB.31 ZA[ 106.23 [TE Z09.91 ZAC 41.86 ETC 249.68 CLP-15| .58
PLAMETOCENTRIC C(_IC

C3 74.417 VHL 8.617 DLA L_.38 RAL 241.81 RAD 6569.4 VEL 13.992 PTH 2.95 VHP 8.827 DPA -61.25 RAP 176.72 ECC 2.2247
LNCH AZMTH iNCH TIME L-I TIME INJ LAT IN./ _ INJ RT ASC INJ A2MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2'LONG

gO.O0 Zl 34 59 3501._6 -20.47 130.99 135._ 69.99 L_33 17 _301.3 -23.0J 123.24

90.00 17 56 46 4_O.31 .69 175.11 125.76 61,69 19 7 7 3620.3 -3.09 166.48

100.O0 23 21 21 3158.14 -'_.49 106.8e 136.46 1'0.91 24 15 59 2598.1 -25.84 90.90

100.00 18 53 2 4038.68 3.46 158.23 114,_ 60.29 20 0 20 3438.7 -.52 191.71

110.OO J 19 39 18GO.33 -29.M 82.11 136.86 72.79 2 6 19 L_O0.5 -31.05 73.50

110.00 19 19 9 3969.29 9.33 149.36 120.63 38.97 20 11 19 3389.2 4.92 143.O7
DIFFEI_NTIAL CONNECTIONS NI0-C_RE Ir_E(:UTION ACCURACY ORBIT 0£11ERXIlttTION ACCURACY

10[ 3.5_|1 TRA-|.4435 TC3 -.6674 _IU .G755 SGT _J5.5 SGR 448,1 SG3 84.9 ST 2360.9 SR *167.4 SS 635.7

R0[ -.187| RRA ._065 R_3 -.1246 FAU .02507 _ -._184 RRF .0521 RTF .g053 CRT -.8255 CRS .7312 CST -.9888

F0[ 1.1947 FRA .OSA_ F_3 -._010 _SP 8595 SG_ _50.9 _ -._J97 R13 -.gO20 LSA 2447.2 MSA 13265 SSA 4.0
BO( 3.5167 _R4 1.5_ 8C3 .67g0 FSP -Z�Z SGI 1819.9 SGZ 419.3 TH_ 176.75 ELI 2_65.0 EL2 94.3 ALF 176.65

LAUNCH 0ATE OCT 17 1970 FLIGHT TIME 114.00 ARRIVAL DATE FEB 8 |'971

MELIOCENTRIC CONIC

RL 149.08 LAL -._(]

RIP 107.86 LAP 3.05

R_ 121.402 GL 51 .Z0
PLAN(TOCI=NTRI C CONIC

C3 96.400 _4. 9.818

LNO, I AZNTH LNCH TIME

78.48 18 32 38

101.52 21 38 I

78.48 18 32 38

101.52 21 38 I

110o00 0 39 39
110.00 ZD 34 6

0I STANCE 347.619

LQ. 23.21 VL 28.109 GAL -11.50 AZL 73.87 NCA

LOP 192.60 VP 38.350 GAP 6.87 4ZP 105.85 TAL

GP -63.45 ZAL 121.38 ZAP 114.52 ETS 188.89 ZN[

168.g? S_A 134.1)2 ECC .22772

Z_9.57 TAP M.54 RCA 103.50

100.31 ET( _05.38 ZAC 35.04

INCI6.1279 Vl 19.887

4PO 164.54 V2 35.136

£TC 245.63 CLP-158.19

OL4 30.39 RAL 246.70 PAD 6569.9 VEL 14.756 PTH 2.G7 _AP 10.548 OPA -63.96 RaP 163.05 ECC 2.5865

L-I TIME INJ t.AT INJ i.(3NG INJ RT ASC INJ AZNTH INJ TXME PO CST TIN INJ 2 L4T INJ 2 LONG

4217.59 -9.51 178.50 140.12 61.O0 19 42 56 3617.6 -13.31 171.73

3680,53 -9,49 134.51 |40.I| G0,99 L:_ 38 21 3020.5 -13.29 127.74

4217.99 -4#.51 178.50 140,1_ 61.00 19 42 56 3617.6 -13.31 IT! .73

3620.53 -9.49 134.51 140.11 60,99 _2 38 21 5020.5 -13.29 127.74

3064.28 -23.33 99.1_ 147,55 64.28 J 30 44 2464.3 -26.60 92.08

3821.83 3.78 141.97 |31.00 56.00 21 37 48 3221.8 -.71 135.37

OIFFEMENTIAL COR_CTIONS XZO-_ EXECUTION ACCURACY ORBIT 0£TI[RMINATION 4CCUR4CY
TD_ 4.4492 TRA-|.2344 TC3 -.4764 _AU .6178 SGT _BS_._ SGR 646.9 .SG] 69.7 ST 2608.6 SR 420.6 SS 670.0

R0[ -.6727 RR4 .7433 RC3 -.0534 FALl .01853 RRT -.71SM RRF -.4340 RTF .9323 CRT -.9634 CRS .9149 CST -.9929

F0( 1.25Ski FRA .0_ FC3 -.1664 _qP 8912 SG_ 1954.9 1_3 -.3840 R13 -.9235 LS_ 2.722.4 NSA 137.9 SS_ 2.8

B0£ 4.4997 BR4 1.4409 8C3 .4793 FSP -242 SGI 1911.5 SC_ 443.2 THA 170.62 ELI 2639.9 Et,? 111.4 ALF 171.15

OAT[ OCT 17 19113 FLIGHT TIME 116.00

DISTANCE 399.344

_L 23,21 VL 28.020 G_L-11.18 4ZL 68.09 _.A

LOP 195.83 VP 38.274 GAP 7.06 AZP 111.72 TAL

GP -?0.85 ZAL 113.90 ZAP 109.00 ETS 27v_.09 ZN[

172.05
Z27.98 TAP

92.42 ETE

ARRIVAL DATE FED JO 197]

J33.35 ECC .L_582 INC_1.9139 VJ 29.887

40.03 RCA 103.24 41=O 163.46 V2 35.124

193.0J ZAC 26.50 ETC 236,77 CLP-172.93

MELIOCENTR|C CCNIC

RL 149.O8 LAL -.00

RP 107.89 LAP 2.96
RC 123.6_O GL 97.23

PLANETOCENTRIC CONIC

C3 148.878 _q. J2._

LNCH AZNTH _ TIME
68.14 17 5_ 25

111.86 _3 13 12
68.14 17 51 25

111.86 23 13 12

68.14 17 52 23

111.86 23 13 12

DLA 39.21 PAL 253.59 RN) 6570.6 V(L J6.438 PTH 2.87 VHP J3.7gO OPA -63.68

L-I TIME INJ I.AT INJ LGNG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

4514.36 -7.55 _00.00 J51.79 59.50 19 ? 40 3914.4

3496.97 -7.99 1_.83 15Z.77 59.50 24 11 19 2897.0
4514._6 -7,S5 Z_O.OD 15Z.79 59.50 19 7 40 3914.4

3496.97 -7.93 123.83 15Z.77 55.50 24 11 29 2897.0

45J4.36 -7,55 ZO0.O0 151.79 59.50 19 ? 40 3914.4

3496.97 -7,53 123.83 1_,77 55.50 24 11 _9 2897.0

NID--_OUR_ ELOCUTION 4CCURACY

SGT ZTt4.8 SGR 12_.3 SG3 96.0

RRT -.9|_1 _ -.7903 RTF .9703

$6_ 3045._ RZ3 -.2949 R13 -.9527

SGI 3007.9 SC,Z 474.8 THA 156.99

OIFFFR[NTIAL CORRAL TIONS

TOE 5.729_ TRA -.6715 TC3 -.Z193 _ .4564

RO(-Z.3183 RRA 1.0840 RC3 .0038 FAU .01054

FDE 1.3355 FR4 .1159 FC3 -.0613 9SP 9115

BO( 6.1805 824 1.2792 8C3 .1293 FSP -195

RAP 143.45 ECC 3.4502

INJ 2 LAT INJ 2 LONG
-12.02 193.69

-12.00 117.51

-12.02 193.69

-12.00 117.51

-12.O2 193.69

-12.00 1"_7.51
ORBIT D[ll[R_INATION 4CCURACY

ST 2692.8 SR 1104.6 SS 747.6

CRT -.9919 CR$ .9797 CST -.9972

LSA 3001.5 NSA |46.1 SS4 I .7

ELI 2907,7 EL?. 129.7 4LF 157.81

Z_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 17 1970 FLIGHT TIME 118.00 ARRIVAL DATE FEB J2 197!

HELIOCENTRIC CONIC

RL 149.08 LAL -.00

RP 107.93 LAP 2.86

RC 125.912 GL 60.79

PLANETOCENTRZC CON|C

¢3 316.334 VHL 17,842

LNO_ AZNTH LNCH TIME

64.23 18 12 38

115.77 0 19 29

64.23 18 IZ 38

115.77 0 19 29

64.23 18 J2 38

115.77 0 19 29

OIFF[R1ENTIAL CCRRECTION6
TOE 5.3339 TRA .9190 TC3 -.0178 BAU .2628

R06-7.8147 RRA .7701RC3 -,0591FAU-,O0130
FOE 1.6568 FRA .2293 FC3 .0035 6SP 9142

6Og 9.4615 8RA 1.1991 6C3 .0618 FSP -156

DISTANCE 358.879

LQ. 23.21VL 27.933 GAL -10.82 AZL 55.42 HCA I74.96 5HA 132.69 ECC .22351 INC34.5833 VJ 29,887

LOP I99.05 VP 38.198 GAP 7.19 AZP 124.48 TAL 226.30 TAP 41.26 RCA 103.03 APO 162.35 V2 35.112

GP -74.75 ZAL 105.45 ZAP 102.43 ETS 234.43 ZAE 80.59 ETE I59.25 ZAC 16.52 ETC 222.28 CLP 144.94

OLA 37.55 RAL 263.94 RA0 6§71,8 VEL 20.968 PTH 3.I9 VHP 21.192 DPA -56.63 RAP 124.03 ECC 6.2390

L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TIME PO EST TIN INJ 2 LAT ZNJ 2 LONG

4688.90 -3.37 210.98 169.56 52.58 19 30 47 4088.9 -8.20 204.98

3546.45 -3.36 124.76 169.55 52.57 J 18 36 2946.5 -8.19 118.77

4688.90 -3.37 210.98 169,56 52.58 19 30 47 4088.9 -8.20 204.98

3546.45 -3.36 12,.76 169.55 52.57 1 18 36 2946.5 -8.19 118.77
4688.90 -3.37 210.98 169.56 52.58 J9 30 47 4088.9 -8.20 204.98

3546.45 -3.36 124.76 169.55 52.57 J 18 36 2946.5 -8.19 118.77
NZD-EOUR51E EXECUTION ACCURACY GR6IT DETERMINATION ACCURACY

SGT 1754.0 SGR 2537.6 563 46.7 ST 1716.5 5R 2511.3 5S 975.5

RRT -.9366 RRF -.9§47 RTF .9974 CRT -.9948 CRS .9960 CST -.9999

566 3084,8 R_3 -.1847 R13 -.9819 LSA 3J90.7 HSA 154.5 $SA 1.3

5GI 3041.9 SG2 fi12,6 THA 124.02 ELI 3038.4 EL2 145.1ALF 124.30

LAUNCH DATE OCT 17 1970 FLZGHT TIME IL_O.00 ARRIVAL DATE FEB 14 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.OO

RP 107.97 LAP 2.75
RE J28.158 GL 50.27

PLANE TOCENTRZC CON]C

C31138.593 VHL 33.743

LNCH A214TH LN(J./ TINE

90.00 23 21 56

90.00 20 58 M
100.00 1 22 57

I00.00 21 44 13

110.00 3 27 22

110.00 21 56 19

0ISTANCE 363.636

LOt. 23.21 VL 27.846 GAL -10.29 AZL 18.71 HCA 177.09 SMA

LOP 202.27 VP 38.123 GAP 7.10 AZP 161.27 TAL 224.32 TAP
GP -57.93 ZAL 97.64 ZAP 96.17 ET5 I93.96 2AE 57.66 ETE

132.05 ECC .21913 INC71.2932 Vl 29.887

41.41 RCA I03.I_ APO 160.99 V2 35.099
123.70 ZAC 22.09 ETC 255.80 CLP 101.67

0LA 27.14 RAL 278.02 RAO 6573.0 VEL 35,495 PTH 3.52 VHP 41.759 0PA -35.09 RAP 114.88 ECC19.7384

L-I TIME INJ I.AT INJ LONG INJ RT A_ INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

3976.53 -7.11 159.45 192.59 62.52 24 28 13 3376.5 -10.74 152.65

4444.46 7.85 185.70 184.88 62.70 22 12 43 3844.5 4.13 179.00

3599.13 -11.21 133.86 194.77 62.11 2 22 56 2999.1 -14.86 126.97
4297.10 11¢95 172.72 182.71 62.40 22 55 52 3697.1 8.16 165.98

3209.78 -18.76 108.53 199.01 60.89 4 20 52 2609.8 -22.50 101.39
4259.21 19.53 165.65 178.51 61.37 23 7 18 3659.2 15.56 158.78

ORBIT 0ETERMINAT|ON ACCURACY

ST 3?2.3 SR 2377.3 55 1555.3

CRT .9205 CRS .9995 CST .9070

LSA 2861.O HSA 154.0 SSA 1.4

ELI 2402.0 EL2 144.0 ALF 81.77

OIFFERENTIAL CORRECTIONS

706-2.07gO TRA 2.0561 TC3 -.0520 8AU 2.7781

R0-13.9548 RRA-3.3033 RE3 -.1749 FAU-.04137

FOE 2.5224 FRA ,8469 FC3 .O315 8SP 8203
BOE14,1088 8RA 3.8909 6¢3 .1825 FSP -137

MID-COURSE EXECUTION ACCURACY

,%T 633.9 5GR 2721.3 .%3 43.6

RRT .5819 Rl_ -.9957 RTF -.5075

$GB 2794.2 R23 -.1143 R13 -.993I

561 2747.1 S¢2 510.7 THA 82.00

LAUNCH DATE OCT 17 1970 FLIGHT TIME 122.00 ARRIVAL DATE FEB 16 1971

HELIOCENTRIC CONIC
RL 149.08 LAL -.00

RP 108.01 LAP 2.64

RE 130.397 GL -58.00

PLANETOCENTRIC CONIC

C3 591.114 VHL 24.313

LNO4 AZNTH LNCH TIME

9.79 4 29 29

170.21 15 50 16

9.79 4 29 29

170.21 lfl 50 16

9.79 4 29 29

170.21 15 50 16

DIFFERENTIAL CCRMECTION$

TOE 1.4178 TRA ,3010 TC3 -.0332 BAU 1.2011

RO-12.2684 RRA .3647 RC3 .1483 FAU-.01395
F9E-2.2325 FRA .JOlfl FC3 .0204 BSP 9766

8OE12.35OO BRA .4728 6C3 .1520 F$P -156

DISTANCE 372.637

L0_ 23.21 VL 27.760 GAL -10.65 AZL 139.09 HCA 183.49 SHA

LOP 205.49 VP 38.049 GAP 8.23 A2P 40.96 TAL 223.81 TAP

GP 66.74 ZAL 101.00 ZAP 99.40 ETS 161.71 ZAE 75.50 ETE

131.43 ECC .22714 INC49.0931 Vl 29.887

47.29 RCA 101.57 APO 161.28 V2 35.086

234.45 ZAC 146.78 ETC 256.82 CLP 114.45

OLA -81.39 RAL 277.43 RAD 6572.5 VEL 26.691PTH 3.38 VHP 31.934 DPA 73.08 RAP 211.39 ECC10.7282

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

_431.48 1.63 84.37 187.17 171.39 5 10 0 1831.5 9.54 83.58

629.66 1.63 281.26 187.19 171.39 16 0 46 29.7 9.54 280.47

2431.48 1.63 84.37 187.17 171.39 § 10 0 1831.5 9.54 83.58

629.66 1.63 281.26 J87.19 171.39 16 0 46 29.7 9.54 280.47

2431.48 1.63 84.37 187.17 171.39 5 10 0 1831.5 9.54 83.58

629.66 1.63 281.26 187.19 171.39 16 0 46 29.7 9.54 280.47
HIO-CGURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 601,8 SGR 3034.5 $G3 48.3 ST 363.1 ,SR 2896,4 SS 1457.6

RRT -,4439 RRF .993§ RTF -.3454 CRT -.8953 CRS -.9995 CST .8809

Sr..,B 3093.6 R23 -.1226 R13 .9916 LSA 3258.4 HSA 168.0 SSA 1.8
_I 3046.7 S(;2 537.1 THA 95.19 ELI 2914.6 EL2 160.7 ALF 96.42

LAUNCH OATE OCT 17 1970 FLIGHT TIME 124,00 ARRIVAL OATE FEB 18 1971

H£LIOCENTRIC CONIC

RL 149.08 LAL -.00

RP 108.O5 LAP 2.51

RC 132.627 GL -59.20

PLANETOCENTRIC CONIC

C3 174.045 VHL 13.193

LNCH A2'NTH LNCH TIME
12.29 0 23 16

167.71 II 34 19

12.29 0 23 16

167.71 11 34 19

12.29 0 23 16

167.71 II 34 19

DISTANCE 377.80J

LOL 23.21VL 27.675 6AL -10,20 AZL 114,59HCA 186.05 SMA

LOP 208.71 VP 37,975 GAP 8,25 AZP 65.53 TAL 221.98 TAP
GP 72.21 ZAL 109.53 2AP 107.07 ETS 101.10 2AE 93.07 ETE

130.82 ECC .22413 INC24.5863 Vl 29.887

48.02 RCA 101.50 APO 160.14 V2 35.074

176.37 ZAC 160.15 ETC 223.96 CLP 163.83

OLA -79.20 RAL 214.48 RAO 6570.9 VEL 17.186 PTH 2.94 VHP 17.765 OPA 58.80 RAP 242.01 ECC 3.8643
L-I TIME INJ LAT INJ L.CNG |NJ RT ASC INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2286.73 11.09 81,86 122.33 168,99 I I 22 1686.7 18.94 80.67
fl778.98 11.10 259.07 122.35 168.99 13 10 38 5179.0 18.94 257.87

2286.73 11,09 81.86 IL:_Z.33 168.99 I I 22 1686.7 18.94 80.67

5778.98 11.10 259.07 122.35 168.99 13 10 38 5179.0 18.94 257.87
L_Z86.73 11.09 81.86 122.33 168.99 I I 22 1686.7 18.94 80.67

5778.98 11,10 259.07 122.35 168.99 13 10 38 5179.0 18.94 257.87

_RBIT OETERRINATION ACCURACY
ST 1878.3 SR 754.5 SS 714.0

CRT .9408 CRS -.9142 CST -.9974

LSA 2131.6 HSA 251.5 55A 1.3

EL1 2010.0 EL2 258.9 ALF 21.01

DIFFERENTIAL CORRECTIONS

T06-4.0238 TRA -.9900 TC3 -,1428 8AU ,3359

ROE-I.3049 RRA -.7162 Re3 -.0Z13 FAU ,01031
FOE-1.0220 FRA -.2OO1 FC3 -,0513 8SP 10440

BOE 4.2301 BRA 1.2219 6C3 .1443 FSP -185

HID-C(X_SE EXECUTION ACCURACY

,SGT 2908.8 SGR 1755.1 $G3 56.7

RRT ,9443 RRF .8938 RTF .9908

$66 3397.3 R23 -.2130 1213 .9760
SGJ 3360.3 s¢2 499.9 THA 30.42

223O



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 17 1970 FLZGHT TIME 126,00 ARRIVAL DATE FEB 20 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.00

RP 108.09 LAP 2.38

.RC 134.850 GL -52.14

PLANETOCENTRZC CONZC

C3 82.975 VHL 9.109

LNO4 AZNTH LNCH T|ME
21.98 0 48 16

158.02 11 19 55

21.98 0 48 16

158.02 11 19 55

21.98 0 48 16

158.O2 11 19 55

DZFFERIENTZAL CORRI[CTIOI_

TDIE-Zo5556 TRA-I.5110 TC3 -.6|70 _LU .6952
ROE .3742 RRA -.2641 RC3 .O286 FAU .02031

FO_ -.8192 FRA -.2638 FC3 -.11213 BSP 10901
E¢( 2.5829 BRA 1.5339 BC3 .6177 FSP -232

130.22 ECC .22251 INC15.3399 V! 29.887
49.30 RCA 101.24 APO 159.19 V2 35.061

153.30 ZAC 159.95 ETC 231.97 CLP-172.61

DISTANCE 383.383

LOL 23.21 VL 27.590 GAL -9.83 AZL 103.34 I._A 189.03 SMA

LOP 211,92 VP 37.902 GAP 8.36 AZP 74.84 TAL 220.27 TAP

GP 64.78 ZAL 117.60 ZAP 115.O0 gTS 74.99 2AE 103.00 ETE

DLA -70.76 RAL 215.B1 RAD 6569.6 VEL 14.294 PTH 2.60 VHP 12.518 DPA 46.90 RAP 246.05 ECC 2.3656

L-I TIME |NJ LAT XNJ LONG XNJ RT ASC |NJ AZNTH |NJ T|ME PO CST TXM INJ 2 LAT INJ 2 LONG

21213.86 20.06 72.44 118.48 159.47 1 23 37 15L_3.9 27.52 69.70

5650.79 20.07 259.36 118.50 159.46 12 54 6 5(350.8 27.53 256.62

2120.86 213.06 72.44 118.48 159.47 1 23 37 1520.9 27.52 69.70

5650.79 20.07 259.36 118.50 159.46 12 54 6 5050.8 27.53 256.62

2120.86 2_.06 72.44 118.48 159.47 1 23 37 1520.9 27.52 69.70

5650.79 20.07 259.36 118.50 159.46 12 54 6 5050.8 27.53 256.62

NID-C.OUR_ EXECUT|CNACCURACY CRBIT OETERNINATION ACCURACY
SGT 3488.3 SGR 558.9 SG3 70.6 ST 1825.9 SR 279.8 SS 580.9

RRT .5219 _ ._463 RI_ .9521 CRT -.4845 CRS .6551CST -.9783

SC_ 3532.8 R23 -.3048 R13 .9487 LSA 1917.8 NSA 267.4 SSA 2.2
SGI 3500,7 _ 475.1 THA 4.87 ELI 1831.0 ELZ 244.1 ALF 175.68

LAUNO4 DATE OCT 17 1970 FLIGHT TIME 128.00 ARRIVAL DATE FEB 22 1971

HELIOCENTRIC CCNIC

RL 149.08 LAL -.00

RP IO8.13 LAP 2_24
RC 137.063 GL -44.32

PLANE TOCENTRI C CONIC
C3 52.204 VHL 7,225

LNCH AZNTH LNCH TINE

30.91 I 31 33

149.09 11 23 12

30.91 I 31 33

149.09 11 23 12

30.91 I 31 33

149.09 11 Z3 11

DISTANCE 389.069

LOL 23.21 VL 27.507 GAL -9.48 AZL 100.72 _ 19"Z.13 SMA
LOP 215.13 VP 37.829 GAP 8.54 AZP 79.51 TAL 218.58 TAP

GP 56.61 ZAL 123.99 ZAP 122.19 ET$ 67.00 ZAE 109.76 ETE

129.64 ECC .22135 INC10.7234 Vl 29.867
50.71 RCA 100.94 APO 158.33 V2 35.047

149.11ZAC 154.76 ETC 243.63 CLP-165.44

DLA -63.11 RAL 221.65 RAD 6569.9 VEL 13.174 PTH 2.41 VHP 10.108 OPA 37.35

L-| TINE INJ LAT INJ LO_ INJ RT ASC INJ A2_TH INJ TIN[[ PO CST TIM
1961.31 25.48 61.34 J17.66 149.94 2 4 34 1301.3

5569.05 25.49 258.06 117.69 149.94 12 56 1 4969.1

1_1.31 25.48 61.34 117.66 149.94 2 4 34 I_1.3

5569.05 25.49 230.06 1J7.68 149.94 12 56 1 4969.1

1261.3J 25.48 61.34 117.66 149.94 2 4 34 1381.3

5569.05 25.49 258.06 117.69 149.94 12 56 | 4969.1

DIFFERENTIAL CORRECTIONS

TDE-I.9263 TRA-1.6OOI TC3-1.1668 BAU .8195

ROE .4503 RRA -.1094 RC3 .1316 FAU .02717

FOE -.7439 FRA -.2650 FC3 -.4506 6SP 11291

BOE 1.9782 8RA 1.6039 Be3 1.1742 FSP -283

RAP 247.21ECC 1.8591
INJ 2 LAT INJ 2 LONG

32.32 57.03

32.33 253.74

32.32 57.03

32.33 253.74

52.32 57.03

32.33 253.74

CRBIT OETERMII_ITION ACCURACY

ST 1744.9 SR 361.7 SS 529.7

CRT -.7879 CRS .9241CST -.9634

LSA 1841.7 MSA 253.4 SSA _ 3.3

ELI 1768.4 EL2 219.8 ALF 170.58

MI0-C.OLRS[ EXECUTION ACC'L_ACY

SGT 3612.4 SGR 447.7 SG3 85.9

K_T -.2027 _ -.5513 RI"F .9199

SGB 3640.1 R23 .3697 R13 -.9210

SGI _|3.6 SG2 430.3 THA 178.54

LAUNCH DATE OCT 17 1970 FLIGHT TIME 130.00 ARRIVAL DATE FEB 24 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.00

RP 108.17 LAP 2.09

RC 139.266 GL -37.31

PLANETOCENTRIC CONIC

C3 38.428 VHL 6.199

LNCH kZMTH LNCH TIME

38.73 2 11 44

141.27 11 23 43

38.73 _ 11 44

141.27 11 23 _3

38.73 2 11 44

141.27 II 23 43

01KFERENTIAL CORRECTIONS

TDE-1.5327 TRA-I.6OI0 TC3-1.7148 BAU .6977

RDE .3918 RRA -.0588 RC3 .2132 FAU .03213

FOE -.6580 FRA -.2357 FC3 -.7238 B_WP 11608

BOE 1.5820 8RA 1.6021 6C3 1.7280 FSP -326

DISTANCE 394.792

LOt. 23.21 VL 27.426 GAL -9.13 AZL 97.98 PiCA 195.27 SMA 129.07 ECC .22044 INC 7.9762 Vl 29.887

LOP 218.34 VP 37.757 GAP 8.72 AZP 82.30 TAL 216.88 TAP 52.16 RCA 100.62 APO 157.52 v2 35.034

GP 49.50 2AL 128.52 2AP 128.39 ETS 63.09 2AE 114.62 ETE 149.40 ZAC 149.02 ETC 249.99 CLP-162.99

DLA -56.58 RAL 226.75 RAO 6568.5 VEL 12.641 PTH

L-I TIME INJ LAT

1867.63 27.88

5528.88 27.89

1867.63 27.88

5528.88 27.89

1867.63 27.88

5528.88 27.89

2.29 VHP 8.834 DPA 29.50 RAP 248.03 ECC 1.6324

INJ LONG INJ RT ASC INJ A214TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.40 116.31 141.46 2 42 52 1267.6 34.00 44.81

256.75 116.33 141.45 12 55 52 4928.9 34.01 251.16

50.40 116.31 141.46 2 42 52 1267.6 34.00 44.81

256.75 116.33 141.45 12 55 52 4928.9 34.01 251.16

50.40 116.31 141.46 2 42 52 1267.6 34.00 44.81

256.75 I16.33 141.45 12 55 52 4928.9 34.01 251.16
MID-COURSK EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 3707.4 SGR 459.1 SG3 99.7 ST 1631.1 SR 363.5 SS 473.3

RRT -.4758 RRF -.7896 RTF .8957 CRT -.8260 CR5 .9624 CST -.9479

SC_ 3735.7 R23 .4076 RI3 -.8984 LSA 1719.8 NSA 242.8 SSA 4.7

SG1 3713.9 _ 403.1 THA 176.59 ELI 1658.9 EL2 201.4 ALF 169.41

LAUNCH DATE OCT 17 1970 FLIGHT TIME 13E.00 ARRIVAL DATE FEB 26 197J

_LIOCENTRIC CONIC DISTANCE 400.527

RL 149.Oe LAL -.00 LOt. 23.21VL 27.345 GAL -8.77 AZL 96.15 HCA 198.43 SMA

RP 108.21 LAP 1.94 LOP 221.54 VP 37.696 GAP 8.B9 AZP B4.16 TAL 215.19 TAP
RC 141.459 GL -31.33 GP 43.56 2AL 131.37 ZAP 133.63 ETS 60.50 Z/_E 118.15 ETE

PLANETOCENTRI¢ CONIC

C3 31.026 VHL 5.570 DLA -_1.13 RAL231.09 RAO 6569.E _EL 12.345 PTH 2.23 VHP
LNO_ A2NTH LNCH TINE L-I T|NE INJ I.AT INJ LONG INJ RT ASC

45.47 2 48 41 1770.99 _8.46 40.40 115.17

134.53 11 21 25 5517.57 ZB.47 256.23 115.1B

45.47 2 48 41 1770.99 _.46 40.40 115.17

134.53 11 21 25 5517.57 _.47 256.23 115.18

45.4T 248 41 1770.99 _8.46 40.40 115.17

134.53 11 21 25 5517.57 _.47 256.23 115.18

0IFFERENTIAL CORRECTIONS

TDE-1.2473 TRA-J.5_ TC3-2.2276 _AU .9306

ROE .3325 RRA -.0,104 RC3 ._9 FAU .03550

FOE -.5636 FRA -.lgOJ FC3 -.9206 BSP 11875

602 1.2909 BRA 1.5694 _C3 2.2435 FSP -361

128.52 ECC .21972 IN(: 6.1522 Vl 29.887

53.62 RCA 100.28 APO 156.76 V2 35.021
151.04 ZAC 143.87 ETC 253.65 CLP-162.22

8.100 DPA 23.02 RAP 248.97 ECC 1,5106

INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

134.45 3 18 12 1171.0 33.89 33.94

134.44 12 53 22 4917.6 33.90 249.77

134.45 3 18 12 1171.0 33.89 33.94

134.44 12 53 22 4917.6 33.90 249.77
J34._5 3 18 12 1171.0 33.89 33.94

134.44 12 53 LPZ 4917.6 33.90 249.77

MID-COJR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3796.8 SGR 458.1 5G3 111.0 ST 1498.9 SR 342.8 SS 411.7

RRT -.5767 RRF -.8595 RTF .8780 CRT -.8257 CRS .9760 CST -.9263

SC_ 3024.4 R_3 .4247 RI3 -.8810 LSA 1574.2 MSA 235.5 SSA 6.5

SGI 3806.2 S_2 372.6 THA 175.97 ELI 1525.8 EL2 189.9 ALF 169.14
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE OCT 17 ]970

HELIOCENTRIC CONIC

RL ]49.08 LAL -.DO

RP tO8.]5 LAP 1.78

RC I43.643 GL -26.28

PLANEI"(XENTRIC CONIC
C3 26.503 VHL 5.148

LNCJ4 AZHTH LNCH TIH[

51.31 3 23 32

128.69 II ]7 16

51.31 3 23 3Z

]28.69 11 ]7 16
51.31 3 Z3 32

1_B.69 11 17 I6

FLIGHT TINE 134.00 ARRIVAL 0ATE FEB 28 J97J

01STANCE 406.266

LOL 23,2! VL 27.265 GAL -8.41 4ZL 94.85 HCA Z0|.6] SMA 1Z7.96 ECC .2J917 INC 4.8486 V] 29.887
LOP 224.74 VP 37.616 GAP 9,07 4ZP 85.49 TAL 2J3,46 TAP 55.06 RCA 99,93 APO ]56.03 V2 35.008

GP 38.65 ZAL 132.84 ZAP 138.04 ETS 58.51ZAE 120.73 ETE 153.08 ZAC 139.49 ETC Z56.00 CLP-162.19

0LA -46.60 RAL 234.94 RAO 6568.1 VEL I2.161 PTH 2.18 VHP 7.656 OPA I7.64 RAP 250.J] ECC ]_4362

C-[ TIM[ IN] LAT IN] LONG |NJ RT 45C IN] AZMTH IN] TIH[ PO CST TIN IN] 2 LAT IN] 2 LONG

J684.3fl 28.1l 31.45 J14.59 128.83 3 51 36 1084.4 32.92 24.45

5525.49 28.12 256.65 J14.60 lIB,B3 12 49 21 4925.5 32.93 249.65

]684.35 2B.II 3J.45 I14.59 128.83 3 51 36 ]084.4 32.92 24.45

5525.49 28.12 256.65 114,60 128,83 12 49 21 4925.5 32.93 249.65

1684.35 28.11 31.45 114.59 128.83 3 51 36 ]084,4 32.92 24.45

5525.49 28.12 256.65 114.60 126.83 I2 49 21 4925.5 32.93 249.65

DIFFERENTIAL CORR£CTIONS
TOE-I .0214 TRA-I .5119 TC3-2.6886 BAU .9584

ROE .2859 RRA -.0358 RC3 .2953 FAU .03729

FOE -.4638 FRA -.J_O2 FC3-1.2182 BSP |1953

1.0607 8RA 1.5123 8c3 2.7048 FSP -373

LAUNCH DATE OCT 17 I970

HIELI_ENTRIC CONIC

RL 149.08 LAL -.(30

RP 108.29 LAP 1.62

RC 145.816 GL -2_.01

PLANETC_ENTRIC CONIC
C3 23.463 VHL 4,844

LN(J4 AZNTH LNCH TIME

56.44 3 57 20

123.56 I1 lI 45

56.44 3 57 20

J23,56 II II 45
56.44 3 57 ZO

J23.36 II II 45

OIFF1ERENTIAL CCRRECTIOH5
TOE -,85§9 TRA-I.4_7 TC3-3.|3_2 8AU .9891

ROE ,2578 RRA -.0309 RC3 .3171 FAU .03865

FOE -.38L_3 FRA -.0796 FC3-1.4261 8SP 12404

BOE .8938 8RA 1,4590 8C3 3.1532 FSP -402

ORBIT 0ETERMINATION ACCURACY

ST 1356,! 5R 318.8 SS 345.0

CRT -.8089 CRS .9836 CST -.9(]O1

LSA 1416,5 MSA 230.3 SSA 8.8

ELI 1380.9 EL2 184,1ALF 169.03

MIO-COURSE EXECUTION ACCURACY

SGT 3866.9 SGR 443.9 SG3 118.6

RRT -.6184 RRF -.8754 RTF ,8620

3892.3 R23 ,43(30 RI3 -,8648

5GI 3876.7 SGZ 348.0 THA I75.91

FLIGHT TIHE J36,00 ARRIVAL 0ATE MAR 2 197J

DISTANCE 412.002

LOL 23.21 VL 27.187 GAL -8.03 AZL 93.87 HCA 204.78 SMA 127.45 ECC .21877 INC 3.8660 v! 29.687
LOP 227.94 VP 37.§47 GAP 9.25 AZP 86.49 TAL 2JI,76 TAP 56.54 RCA 99.57 APO 155.33 v2 34.995

GP 34.38 ZAL 133.24 ZAP 141,75 ETS 56.89 ZAE 122.63 ETE 155.14 ZAC 135.83 ETC 257.67 CLP-162.5]

DLA-42.SI RAL 238.49 RA0 6368.0 VEL 12.035 PTH 2.13 VHP 7.385 OPA 13.14 RAP 251.44

L-I TIME IN] LAT |NJ LOh_ IN] RT AS(: |NJ AZMTH IN] TIME PC) C$T TIM IN] 2 LAT

]602.88 27.31 23.32 114.60 124.35 4 24 3 1002,9 31,6]
5546._ 27.32 257,95 JJ4,6| 124.34 I2 44 I2 4947.0 3J.62

1602.88 27.31 23.32 |J4,60 124.35 4 24 3 ]002.9 3].6J
5546.98 27.32 257.95 ]J4.61 ]24,34 I2 44 12 4947.0 31.62

1602.88 27.31 23.32 IJ4.60 124.35 4 24 3 J002.9 31.6!

5546.98 27.32 257.9_ 114.61 124,34 12 44 12 4947.0 31.62

MID-CCUR.T_E EXECUTION ACCURACY

SGT 3974.2 ,SGR 435.7 S(,3 126.1

RRT -,6499 RRF -.8742 RTF .8550

5G6 3998.0 R23 .4141R13 -.8574

_| 3984.3 SC,2 330.3 THA I75.90

ECC 1.3861
IN] 2 LONG

J5.99

250.61

]5.99

250.6]

]5.99

250.6]

ORBIT DETERMINATION ACCURACY

ST J237.4 .SR 305.4 SS 290.6

CRT -.7912 CRS ,9692 CST -.8667

LSA 1287.3 MSA 227.2 SSA ]1.5

ELI |261.2 EL2 183.3 ALF J6B,TJ

LAUNCH OATE OCT 17 1970

HELIOCENTRIC CONIC

RL ]49.08 LAL -.00

RP 108.33 LAP 1.45

RC 147.979 GL -|8,33

PLANETOCENTRIC CONIC

C3 21.267 VHL 4.61E

LNCH ATNTH LNCH TIM[

6].07 4 3I Z

1]6.93 11 4 59

61.07 4 31 2

118.93 11 4 59

61.O7 4 31 2

118.93 II 4 59

FLIGHT TIME I38.00

OISTANCE 417.733

LOL 23.21 VL 27.109 GAL -7.68 AZL 93.09 HCA Z07.96 SMA 126.94 ECC ,21851 INC 3=0950 vl 89.687

LOP 231,14 VP 37.479 GAP 9.43 kiP 87._7 TAL 210.03 TAP 57.99 RCA 99.20 APO 154.68 v2 34.982

GP 31.19 7AL 132,81 ZAP 144,g0 ETS 55.54 ZAE 124._4 ETE 157.06 7AC 132.78 ETC 258.97 CLP-163.03

OLA -39.60 RAL 241.86 RA(_'6567,9 VEL 11.943 PTH 2.!3 VHP 7.218 DPA 9.35 RAP 252.94 ECC ].3500

L-I TIME IN] LAT IN] LCt_; |NJ RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

]522.98 26.32 15.73 115.12 120.72 4 56 25 923.0 30.19 8.19

5579.23 26.34 L_O.03 115.13 120.71 12 37 58 4979.2 30.20 252.49

1522.98 26.32 13.73 115.12 120.72 4 56 25 923.0 30.]9 8.19

5579.23 26.34 260.03 115.13 1213.71 12 37 58 4979,2 30.20 252.49

]522.98 26.32 15.73 115.12 IL_3.72 456 25 923,0 30,19 8.19

5579.23 26.34 260.03 115.13 120.71 12 37 58 4979.2 30.20 252.49

ARRIVAL OATE MAR 4 1971

OIFFERENTIAL CORRECTIONS

TOE -.7|73 TRA-I,3921 TC3-3.5533 8AU 1.0146

ROE .2385 RRA -.0292 RC3 .3295 FAU .03916
FO_ -.3058 FRA -.0265 FC3-1.5940 8S,° 12772

802 .7361 BRA 1,3924 8C3 3.5685 FSP -421

MI0-COUR,_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5GT 4071.1 SGR 427.I .SG3 131.2 ST I121.5 ]R 296.8 SS 238.6

RRT -.6639 RRF -.8591RTF ,8494 CRT -.7677 CRS .893J CST -.8J93

SG8 4093.5 R23 .3_'J0 RJ3 -,8515 LSA _162.6 MSA 2_5.6 SSA 14.8

SGI 4081.1 SG2 318.6 THA 175.99 EL1 1145.! EL2 186.3 ALF 166.20

LAUNCH OATE OCT 17 1970 FLIGHT TIME 140.00 ARRIVAL CATE MAR 6 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.[30

RP 108.37 LAP 1.28

RC 150.132 GL -15.14

PLANETOCENTRIC CONIC

C3 19.592 VHL 4.426

LNO_ A2'NTH LNCH TINE
65.39 5 5 31

114.61 I0 36 46

65.39 5 fl 31

114,61 I0 56 46

65.39 5 5 31

114.61 IO 36 46

OIFFERENTIAL CORR1ECTION$
TOE -.5794 TRA-1.2947 TC3-3.g047 8AU 1,0264

ROE .2216 RRA -.0338 RC3 .3260 FAU .03833

F0E -.2210 FRA ,0423 FC3-1,6933 85P 12596
802 .6203 _A 1.2951 8C3 3.9185 FSP -4OO

OISTANCE 423.46!

L0L 23.21VL _7,033 GAL -7.30 AZL 92.47 PICA 211.I4 SMA 126,44 ECC .21841 INC 2,4704 Vl 29.887

LOP 234,33 VP 37.412 GAP 9,6| AZP 87.89 TAL 208.28 TAP 59.43 REA 98.83 APO ]54.06 V2 34.969
GP 28.36 ZAL _3|,73 ZAP 147,61 ET5 54.44 ZAE 125.10 ETE J58.61 ZAC ]30,22 ETC 260.04 CLP-]63.64

OLA -36,84 RAL _45.16 RAO 6567.8 V[L 11.873 PTH 2.JI VHP 7.1J9 0PA 6.13 RAP 254.60 ECC 1.3224

L-I TIME INJ LAT INJ LOMG INJ RT ASC INJ A2'NTH INJ TIME PO CST _ INJ 2 LAT INJ 2 LONG

1441.56 25.28 8.36 116.06 117.74 5 29 33 841.6 28,78 .70

5621.45 25.29 262.86 116.07 117.73 12 30 27 5021.5 28,79 255.20

I441.56 25.L_ 8,36 116.06 117.74 3 29 33 841.6 28,78 _.?0

5621.45 25.29 262.86 116.07 117.73 12 30 27 502I.fi 28.79 255.20
1441.56 25.28 8.36 116.06 117.74 5 29 33 841.6 28.78 .70

5621.45 25.29 262.86 I16.07 117.73 J2 30 27 5021.5 88.79 255.20

HIO-CCX_5£ [XECUTION ACCURACY ORBIT DETERMINATION AcCuRACY

SGT 4110.4 SGR 411.8 SG3 132.0 ST 983.8 SR 287.4 55 178.6

RRT -.6524 RRF -.8283 R1T .8365 CRT -.7275 CRS .8921 CST -.7222

S_ 4J3J.0 R23 ,_87 RI3 -.6383 L$A 10IS,6 MSA 224.6 $SA |9.J
SGJ 4||9.3 SC,2 31|.4 THA 176.24 ELI 1006.6 EL2 192,7 ALF J67.54

2232



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)
i

LAUNCH DATIr OCT 17 1970 FLIGHT TIME 142.00

HEL|OCENTRIC CONXC DISTANCE 429.177

RL |49.08 LAL -._0 LOL 23.21 VL 26.958 GA/ -6.92 AZL 91.95 HCA 214.33 _AA

RIP 108.41 LAP 1.10 LOP 237.52 VP 37.346 GAP 9.78 AZP l_.39 TAL 206.53 TAP

RC 152.275 GL -12.31 GP 25.96 ZAL 130.16 ZAP 149.96 ETS 53.56 ZAE 125.91 ETE

PLANE TOCENTRIC CON|C

C3 18.270 VHL 4.274 0LA -34.41 RAL 248,41 RA0 6567.7 VEL 11.817 PTH 2.09 VHP

ARRIVAL DATE MAR 8 1971

J25.96 ECC .2|846 INC. 1.9515 Vl 29.887

60.86 RCA 98.44 APO 153.47 V2 34.956

J60.36 ZAC 128.05 ETC 260.97 CLP-164.32

LNC/4 AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG

69.58 5 42 O 1354.80 24.21 .88 1J7.341 115.23 6 4 35

110.42 10 46 17 5675.29 24.23 266.56 117.37 115.22 12 2013 52

69.58 5 42 0 1354.80 24.21 .88 117.36 115.23 6 4 35

110.42 10 46 17 5675.29 24.23 266.56 117.37 |15.L_Z 12 Z0 52

69.58 5 42 0 1354.80 24.21 .88 117.36 115.23 6 A 35

110.42 IO 46 17 5675.29 24.23 266.56 117.37 115.22 12 Z0 52
OIFFERIENT]AL C_CT|(]q,S NZ0-COUR_ EX_CUT]ON ACCv,JAACY

TOE -.4973 TRA-1.2299 TC3-4.3212 _ 1.0588 SGT 4252.4 SC.R 416.9 SG3 137.1
ROE .2180 RRA -.0_07 RC3 .3429 FAll .03863 RRT -.6644 f_F -.8066 RTF .8426

FOE -.1757 FRA .0770 FC3-1.8304 8SP |_107 5G8 4272.8 RZ3 ._62 RI3 -.844|

802 .5430 BRA J.2303 B(13 4.3348 FSP -441 S_J 4261.5 _ 310.9 THA 376.25

7.068 DPA 3.38 RAP 256.38 ECC 1.3007
INJ RT ASC |NJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

754.8 27.40 353.15

5075.3 27.41 258.82

754.8 27.40 353.15

5075.3 27.41 258.82

754.8 27.40 353.15

5075.3 27.41 258.82

ORBIT DETERMINAT|ON ACCURACY

ST 903.3 SR 292.7 SS 148.5
CRT -.7063 CRS .9810 C$T -.6363

LSA 933.4 NSA 228.1SSA 23.1

ELI 927.9 EL.2 20J.7 ALF J66.46

FLIGHT TINE 144.00 ARRIVAL DATE NAR 10 1971LAUNCH DATE OCT 17 1970

125.48 ECC .21866 IN(: 1.5111 Vl 29.887
62.27 RCA 98.04 APO 152.92 V2 34.943

161.73 ZAC 126.21ETC 261.81 CLP-165.03

OISTANCE 434.888

LOL 23.21 VL 26.884 GAL -6.52 AZL 91.5J PiCA 217.51 SNA

LCP 240.70 VP 37._1 GAP 9.96 AZP 88.80 TAL 204.77 TAP

GP 23.92 ZAL 12_.19 ZAP 152.02 ET$ 52.89 ZA[ 1_6.§5 ETE

DLA -32.23 RAt. 251.69 RA0 6567.7 VEL 11.772 PTH 2.08 VHP 7.051 0PA 1.00 RAP 258.'27 ECC 1.2830

L-; T;ME |NJ LAT ZNJ _ ;NJ RT ASC INJ AZMTH INJ TIME PC) CST TIN ]NJ 2 LAT INJ 2 LONG
1256.83 23.15 352.80 118.97 113.08 6 43 15 636.9 26.07 345.02

5743.04 23.17 271.43 118._7 113.06 12 7 51 5J4§.0 26.08 263.65

1236.85 23,15 352.B0 118.97 113.08 6 43 15 656.9 26.07 545.02

3743.04 23.17 271.43 118.97 1J3.06 12 7 51 5145.0 26.08 263.65
649.97 15.g0 J04.44 115.07 120.66 9 40 37 50.0 19.85 297.54

5399.92 30.83 247.88 121.98 105.54 13 53 47 4799.9 32.66 239.14

NID-COJR_. E_CUTION ACCURACY ORBIT DETERNINATION ACCURAClV

S_T 4328.7 SGR 414.3 $63 138.1 ST 793.2 SR 294.2 SS 110.2

RRT -.6536 RRF -.7730 RTF .8391 CRT -.6628 CRS .9253 CST -.4229
4_48.5 _3 .L_'_B R13 -.8405 LSA 820.3 N.SA 232.5 $SA 28.4

SGI 4337.2 S_ 313.0 THA 176.40 ELl 818.6 EL2 213.4 ALF 165.16

HELIOCENTRIC COMIC

RL 149.08 1..AL -.[30
RP 108.45 LAP .92

RC 154.408 GI. "-9.78

PLANE TOCENTRI C CONIC

C3 17.195 _ 4.147

LNCH AZNTH _ TIME
73.92 6 22 18

106.08 10 32 6

73.92 6 Z"d 18

106.08 10 _" 6

IIQ,_ 9 29 47

110.00 12 23 47

DIFFERENTIAL CCRR[CTIONS

TO( -.4016 TRA-I.13_ TC3-4.6717 BAU 1.0768

ROE .2125 RRA -.0340 RC3 .3461 FMJ .03774

FDE -.1178 FRA .IL_Z IRC3-1 .gO0Z BSP 15619

BDE .4543 eRA 1.1323 _3 4.6845 FSP -440

LAUNCH DATE OCT 17 1970 FLIGHT TIME 146.00 ARRIVAL OATE MAR 12 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.00

RP 108.49 LAP .74

RC 156.530 GL -7.48

PLANETOCENTRIG CONIC

C3 16.310 VHL 4.039

LNCH A2'NTH LNO4 TIRE

78.89 7 IO 37

101.11 10 10 II

78.89 7 I0 37

101.11 10 I0 11

I10.00 9 6 59

110.00 13 13 0

DIFFERENTIAL CORRECTIONS

TDE -,3158 TRA-I.[_I TC3-5.0126 E_J 1.0957

ROE .E096 RRA -.0377 RC3 .3505 FAU .05677

FOE -.0678 FRA .1766 FC3-1.9518 BSP 13896

801[ .3790 BRA l.OLXJ8 BC3 5.0248 FSP -442

DISTAKE 440.589

LCL 23.21 VL 26.812 GAL -6.12 AZL 91.13 HCA 220.69 SmAA 125.02 ECC .21903 INC 1.1304 Vl 29.887

LOP 243.89 vP 37.217 GAP 10.14 AZP 89.14 TAL E02.99 TAP 63.68 RCA 97.64 APO 152.41 V2 34.931

GP 22.17 7AL 125.89 ZAP 153.84 ETS 52.42 ZAE 127.05 ETE 162.94 ZAC 124.63 ETC 262;60 CLP-165.76

DLA -30.25 RAL 255.00 RAO 6567.7 V_L 11.734 PTH 2.07 VHP 7.059 DPA -1.05 RAP 260.26 ECC 1,2684
L-; TIME ]NJ /.AT INJ LOMG INJ RT ASC INJ A214TH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

1134.11 22.10 343.08 120.85 111.20 7 29 31 534.1 24.78 335.28
5843.54 22.11 278.39 120.85 111.18 11 47 35 5243.5 24.79 270.59

11)4.11 _.10 343._ 120.85 111.20 7 29 31 534.1 24.78 335.28

5843.54 22.11 278.39 120.83 111.18 11 47 35 5243.5 24.79 270.59
754.85 12.18 310.26 115.63 12"2.19 9 19 34 154.9 16.34 303,64

5270.79 32.80 238.33 1_4.23 100.21 14 40 50 4670.8 33.86 229.26
NID_ _XECUTION ACCURACY ORBIT DETERNIK_TION ACCURACY

S_T 4410.2 S_ 415.2 SG3 138.7 ST 687.4 SR 298.1 SS 84.2

RRT -.64|4 RRF -.7391RTF .8_81 CRT -.6092 CRS .7442 CST -.0498

4429.7 R_3 .2320 R13 -.8393 LSA 714.0 MSA 240.0 SSA 34.6

5G1 4418.3 S_ 318.0 THA 176.53 EL1 713.9 EL2 227.7 ALF 163.47

LAUN_ DATE OCT 17 1970 FLIGHT TIME 148.00

H_LIOCENTRIC CONIC

RL 149.08 LAL -.00

RP 108.53 LAP .35

RC 158.641GL -5.37

PLAMETOCENTRIC CONIC

C3 15.581 VHL 3.947
LNO4 A214TH LNCH TIME

87.69 8 34 20

92.31 9 13 18

100.00 8 56 4

1OO.00 11 34 15

110.(]_ 8 54 54

110.00 13 51 55

ARRIVAL DATE MAR 14 1971

DISTANCE 446.281

LOL 23.21VL 26.740 GAL -5.70 AZl. 90.80 HCA LP'23.86 SNA 124.57 ECC .21955

LOP 247.07 VP 37,154 GAP 10.33 AZP 89.43 TAL 201.21 TAP 65.07 RCA 97.22

GP 20.66 ZN. 123.31 ZAP 155.48 ETS 32.15 ZAE 127.45 ETE 163.99 ZAC 123.26

DLA -28.40 RAL258.36 RAO 6567.6 VEL 11.703 PTH 2.06 VHP 7.087 OPA -2.84

L-I TIME INJ LAT INJ LONG INJ RT ASC ;NJ ATNTH INJ TIME PO CST TIM
897.54 21.05 325.21 |_2.98 109.53 8 49 18 297.5

771.29 21.06 315.97 122.98 109.51 9 26 9 171.3

827.01 13.17 317,46 120.38 116.07 9 9 51 227.0

3605.09 27.17 27_._9 124.93 102.96 13 7 40 5005.1

830.70 9.39 314._ 117.03 123.02 9 8 44 2_0.7

5174.17 33.73 230.95 IL=6.ZO 95.94 15 18 9 4574.2

DIFFERENTIAL CORRECTIONS

TOE -.2345 TRA -.9182 TC3-5.3565 BAU 1.1141

• 2063 RRA -.0425 RC3 .3550 FAU .03569

FDt[ -.OL_'_6 FRA .L_'_20 FC3-1.9829 EL_P 14173

BO_ .3136 BRA .9192 _3 5.3483 FSP -443

IN(: .7961 Vl 29.887

APO 151.92 V2 34.919

ETC 263.35 CLP-166.fiO

NIO-COUR_ E_CUTION ACCURAC¢

S6T 4490.0 `%R 418.1 ,%3 138.9

RRT -.627| RRF -.7054 RTF .8381

`%6 4509.5 R_3 .2273 R13 -.8391

,%1 4497.7 S_ 325.1 THA 176.64

RAP 262.33 ECC 1.2564

INJ 2 LAT INJ 2 LONG
23.52 317.40

23.53 3508.17

18.56 310.3_

28.69 253.92

13.68 307.91

34.18 221.73

ORBIT OETERRINATION ACCURAC¢

ST 581.7 SR 303.1 SS 75.9

CRT -.5352 CRS .3362 CST .4555

LSA 609.2 N,._A 251.3 SSA 41.8

ELI 608.6 EL2 244.8 ALF 161.28

2233



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH GATE OCT 17 1970 FLIGUT TIME 150.00 ARRIVAL DATE MAR 16 1971

HI[LIOCENTRIC CONIC

RL 149.08 LAL -.(30

_P 108.56 LAP .37

RC 160.740 GL -3.41

PLANETOCENTRIC CONIC

C3 14.984 VHL 3.871

LNCH AZMTU LNCH TIME

90.00 7 42 29

90.00 10 32 29

I[30.00 8 32 30

I[30.[30 12 25 9

110.00 8 48 10

110.00 14 25 59

DIFFERENTIAL CORRECTIONS

TOE -.1544 TRA -.7989 TC3-5.6365 8AU 1.1314
RDE .2077 RRA -.0482 RC3 .3590 FAU .03448

FOE .0192 FRA .2655 FC3-1 .9924 8SP 14435

BOE .2588 BRA .8004 6C3 5.6479 FSP -443

01STANCE 451.962

LOL 23.21VL 26.670 GAL -5.28 AZL 90.50 UCA 227.04 SUA |74.14 ECC .22026 ZNC .4985 V| ?9.887

LOP 250.25 VP 37.093 GAP I0.51 AZP 89.66 TAL |99.4| TAP 66.45 RCA 96.79 APO 151.48 VZ 34.907

GP 19.35 ZAL 120.49 ZAP 156,95 ETS 52.07 ZAE 127.79 ETE 164.92 ZAC 122.06 ETC 264.07 CLP-167.23

0LA -26.66 RAL 261.79 RAO 6567.6 VEL 11.678 PTU . 2.05 VHP

L-[ TIME |NJ LAT

!104.02 14.01

5835.30 26.21
942.46 11.61

5472.09 28.84
893.30 7.05

5094.01 34.12

7.130 OPA -4.40 RAP 264.48 ECC 1.Z466

IN| LONG IN| RT A_ IN| AZNTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

337.26 122.89 114.86 8 0 53 504.0 17.25 330.08

279.08 187.J0 101.13 12 9 45 5235.3 27.48 270.65
324.18 121.68 117.74 8 48 13 342.5 15.24 3|7.26

252.86 127.61 98.22 13 56 21 4872.| 29.68 244.16
317.73 118.95 123.53 9 3 3 293.3 11.42 311.35

224.72 128.J6 92.27 15 50 53 4494.0 34.06 215.48
MI0-COUR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.f_T 4565.6 _ 422.1 5C,3 158.6 ST 476.3 5R 308.5 $$ 87.9
RRT -.6109 RRF -.6722 RTF .8387 CRT -.4207 CR$ -.1175 CST .7769

S_B 4585.1R_3 .1984 R13 -.8395 LSA 505.3 USA 26611 55A 50.7

SGI 4572.9 _2 333.6 THA 176.75 ELI 501.4 EL? 265.9 ALF J58.41

LAUNCH DATE OCT 17 1970 FLIGHT TIME 152.00 ARRIVAL GATE MAR 18 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.00

RP 108.60 LAP .18
RE 162.826 GL -1.60

PLANET_.ENTRIC CONIC
C3 14.508 VHL 3.809

LNCH AZHTH LNCH TIME
90.00 7 21 4

90.00 11 21 48

1{30.00 8 19 41
I00.00 13 5 52

110.00 9 44 44

110.00 14 57 18

0ISTANCE 457.633

LOL 13.21 VL 26.601GAL -4.84 AZL 90.23 PICA 230.22 SHA 123.71 ECC .22114 INC .2302 V| 29.887

LOP 253.43 VP 37.032 GAP 10.70 AZP 89.85 TAL 197.61 TAP 67.82 RCA 96.35 APO 151.07 v2 34.896

GP 18.20 ZAL 117.47 ZAP 158.29 £T5 52.17 ZAE 128.07 ETE 165.74 ZAC 110.99 ETC 264.78 CLP-167.96

0LA -24.98 RAL 265.28 RAO 6567.6 VEL 11.657 PTH 2.05 VHP 7.186 GPA -5.76
L-Z TXNE IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TIME PO C5T TIM

1216.60 10.69 343.86 124.60 Y/6.38 7 41 20 616.6

5708.33 27.56 270.04 129.89 96.79 12 56 56 5108.3

1027.36 8.88 329.00 123,64 118.66 8 36 48 427.4

5372.80 29.59 245.58 130.12 94.45 14 35 25 4772.8

948.73 4.96 320.65 121.24 123,86 9 0 33 348.7

5024.19 34.17 219.27 |30.28 89.05 16 21 2 4424.2
OIFFER1ENTIAL CORRECTIONS

TOE -.0744 TRA -.6715 TC3-5.9090 8AU 1.1482

ROE .21378 RRA -.8550 RC3 .3824 FAU .03322

FOE .8577 FRA .3073 FC3-I .9825 BSP 14691

8OE .2207 8RA .6738 BC3 5.9201FSP -442

RAP 266.69 ECC I._388
IN| _ LAT IN| 2 LONG

=4.15 336.89

28,2| 261.43

12.64 322.23

29,89 236.79

9.37 3|4.34

33.66 210.06

ORBIT DETERMINATION ACCURACY

ST 377.5 SR 3|3.9 SS 112.8

CRT -.2274 CRS -.3954 CST .7984

LSA 405.2 MSA 292.9 SSA 61.5

ELl 394.1 EL2 292.8 ALF 154.62

MI0-COURSE EXECUTION ACCURACY

SGT 4638.6 _ 426.9 5G3 137.9

RRT -.59_ _ -.6403 RTF .8400

SGB 4658.2 R23 .1725 R13 -.8407
,%1 4645.6 5/.,2 343.0 THA 176.85

LAUNCH 0ATE OCT 17 1970 FLIGHT TIME 154,00 ARRIVAL OATE MAR ZO 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.88

RP 108.63 LAP -.81

RC 164.900 GL .I0
PLAN6TOCENTRIC CONIC

C3 14.145 VHL 3.761

LNCH AZMTH LNCH TIME

90.00 7 8 53

90.00 12 2 24

I[30.00 8 12 2

I[30.00 13 41 56
110.00 8 43 34

110.00 15 26 53

01STANCE 463.29!

LC_ 23.21 VL 26.533 GAL -4.40 AZL 89.99 HCA 233.39 SMA

LOP 256.60 VP 36.973 GAP 10.90 AZP 90.01 TAL 195.79 TAP

GP 17,19 ZAL 114.27 ZAP 159.52 ETS 52.45 ZAE 128.31ETE

123.30 ECC .22270 INC .0000 V| 29.887

69.19 RCA 95.90 APO 150.69 V2 34.885

166.47 ZAC 120.04 ETC 265.47 CLP-168.69

0LA -23.34 RAL 268.85 RAG 6567.6 VEL 11.642 PTH 2.04 VUP 7.254 GPA -6.95 RAP 268.95 ECC 1.2328

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

1302.82 8.04 348,81 126.85 117.24 7 30 36 702.8 11.63 341.97

5610.89 28.14 262.97 132.59 93.29 13 35 55 5010.9 28.30 254.31

1099.01 6.52 333.01 126.03 119.24 8 _ 21 499.0 10.37 326.34

5289.93 29.87 239.44 132.67 91.23 15 10 6 4689.9 29.72 230.64

I0_0.11 3.01 323.34 123.86 124.07 9 0 14 400.| 7.46 317.09

4961 .59 33.99 214.39 132.56 86.16 16 49 35 4361.6 33.09 205.27

ORBIT DETERMINATION ACCURACY

ST .xOl.O SR 318.9 SS 143.3

CRT .1124 CR$ -.5428 CST .5582

LSA 331.5 MSA 312.1 SSA 74.4

ELI 329.0 EL2 289.8 ALF 58.6]

DIFFERENTIAL COR_CTIONS

TOE .0074 TRA -._ TC3-6.1481 8AU 1.1646

ROE .2082 RRA -.0628 RC3 .3649 FAU .83193

FOE .0938 FRA .3475 FC3-1.9544 85P 14954

BOE .2084 BRA .fl397 BC3 6.1589 FSP -441

UI0-COURSE EXECUTION ACCURACY

_T 4709.3 5C.R 432.2 SG3 137.0

RRT -.5763 RRF -.6102 RTF .8420

4729.1RZ3 .1496 R13 -.8426
.%1 4715.9 SG2 352.7 THA 176.96

LAUNCH DATE OCT 17_ 1970 FLIGHT TIME 156.0(] ARRIVAL CATE HAR 22 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.[30
RP IO8.66 LAP -.20

RE 166.961 GL 1.69

PLANETOCENTRIC CONIC

C3 13.891VHL 3.727

LN04 AZMTH LNCH TIME

90.00 7 1 24

90.00 12 38 48

IO0.00 B 7 32

100.00 14 15 20
110.00 8 44 1

110.00 15 55 21

DISTANCE 468.937

LCI. 23.21 VL 26.466 GAL -3.94 AZL 89.76 HCA 236.57 5HA

LOP 259.77 VP 36.915 GAP 11.09 AZP 90.13 TAL 193.97 TAP

GP 16.30 ZAL 110._ ZAP 160.64 ET5 52.92 ZAE 128.52 ETE

122.89 ECC .22347 INC .2385 VJ 29.887

70.54 RCA 95.43 APO 150.35 v2 34.874

167.11 lAG 119.18 ETC 266.16 CLP-169.4 |

0LA -21.73 RAL 272.47 RAG 6567.5 VEL 11.631 PTH 2.04 VUP 7.333 GPA -7.98

L-I TIME IN| LAT IN| LONG IN| RT AS( IN| AZMTH IN| TIME PC) C$T TIM
1377.13 5.70 353.02 129.50 117.78 7 24 21 777.1

5528.63 28.32 256.96 135,36 90.29 14 I0 56 4928.6

1163.66 4.36 336.59 128.75 119.60 8 26 56 563.7

5217.33 29.85 234.04 135.34 88.39 15 42 18 4617.3

1049.31 1.13 325.91 126.74 124.17 9 I 30 449.3

4904.45 33.64 209.96 135.03 83.57 17 17 5 4304.5
OIFFERENTIAL CORRECTIONS

TOE .0923 TRA -.3g'20 TC3-6.345g BAU 1.!805

ROE .2090 RRA -.0715 RC3 .3657 FAU .0_061

FOE .1281 FRA .3865 FC3-1.9076 8.5P 15198

BOE .2285 _RA .3984 BC3 6.3565 FSP -438

NIO-COUR.e_E EXECUTION ACCURACY

_T 4776.8 S_R 437.6 SG3 135.8

RRT -._84 RRF -.5817 RTF .8445

4796.8 R23 .1295 RI3 -.8450

S(,I 4783.| SG2 362.6 TUA 177.05

RAP 171.27 ECC 1.2286

IN| 2 LAT IN| Z LONG

9.38 346.27

28.06 248.31

8.26 329.99

29.31 225.28

5.60 319.69

32.39 200.96

OR6IT_0ETERMINATION ACCURACY

ST 279.5 SR 323.3 SS 176.3

CRT .5680 CRS -.6235 CST .043|

LSA 388.1 USA 235.3 SSA 88.3

EL1 379.9 EL2 195,8 ALF 52.21

2234



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATE OCT J7 ]970 FLIGqT TINE 158.00 ARRIVAL DATE MAR 24 1971

_LIOCENTRIC CONIC

RL 149.08 LAL -.DO

RP 108.69 LAP -.39

RC 169.007 GL 3.18

PLANETOCENTRIC CONIC

E3 ]3.749 VHL 3.708

LNC_ AZNTH LNCH TIW_

90.00 6 56 49

_3.DO 13 12 42

JO0.OO B 5 11

100.00 14 47 1

IIO.DO 6 45 41

110.00 16 23 0

0ZSTAI_E 474.569

LOL 23.21 V_ 26.401GAL -3.47 AZL 89.55 PICA Z39.74 $f4A J22.50 ECC .2249fl

LOP 262.94 VP 36.859 GAP 11.30 AZP 90.23 TAL 192.14 TAP 71.88 RCA 94.94

GP 15.51ZAL 107.40 ZAP 161.68 ETS 53.58 ZAE 126.72 ETE 167.68 ZAC 118.39

DLA -20.14 RAL 276.14 RAD 6567.5 VEL 11.62§ PTH 2.04 VHP 7.421 DPA -8.67

L-I TINE IN] I.AT |NJ.LONG IN] RT AS( IN] AZNTH XNJ TINE PO C$T TIN

1445.07 3.54 356.84 132.45 118.11 7 20 54 845.1.

5436.17 28.23 251.66 1_,26 87.63 14 43 38 4856.2
1224.41 2.30 339.94 131:T-_ P 119.81 B 25 _6 624.4

5152.05 29.63 L_zg,ZO J38.17 85.86 16 12 53 4552.1

1097.51 -.72 328.43 |29.88 124.18 9 3 58 497.5

4851.72 33.17 Z05.9_ 137.?D 81.L_Z 17 43 52 4251.7
DIFFERENTIAL CORRECTION,5

TOE .1873 TRA -.2334 TC3-6.477fl 8_U 1.1925

ROE .ZO94 RRA -.0816 RC3 ,3626 FAU .02910

FOE .1639 FRA .4279 FC_-1.6326 8SP 15305
BOE .2810 BRA .2473 8C3 6.4876 FSP -429

NI0-Q_URSE EXECUTION ACCURACY

5GT 4827.6 S6R 441.7 $63 134.0
RRT -.5576 RRF -.5518 RTF ,8452

S_B 4647.8 _ .1123 R15 -.8457

_1 4835.5 SC_ 572.0 THA 177.17

INC .4474 V] 29.887

APO 150.05 V2 34.864

ETC 266.84 CLP-170.13

RAP 273.62 ECC ].2263

IN] 2 LAT IN] 2 LONG

7.27 330.14

27.60 243.05

6.26 333.38

28.74 220.51

3.77 322.22

31,,.60 197.05

ORBIT DETERNINATION ACCURACY

ST 343.2 SR 526.2 $S 213.1

CRT .8676 CRS -.6743 CST -.4606

LSA 477.2 NSA 179.7 SSA 97.9

ELI 457.6 EL2 121.7 ALF 43.32

LA_ DATE OCT 17 1970 FLIGHT TINE 160.00 ARRIVAL DATE MAR 26 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.00

RP 108.72 LAP -.57

RC 171,039 GL 4.57
PLANE TCCENTRZC CONIC

C3 13.7J9 _ 5.704
LNO-I A2'NTH LNO4 TINE

50.DO 6 54 13

90.0Q 13 44 55

]00.00 8 4 22
IDO.O0 15 17 27

110.00 8 48 15

]10.130 16 50 3

OIST_CE 480.186

LOt. 23.21 VL 26.536 6AL -2.99 AZI. 89.36 HOt 242.91 SNA 122.11 ECC .22664 INC .6431 VI 29.887

LOP 2.66.11 VP 36.805 GAP 11.91 AZP 90.29 TAL 190.31 TAP 73.Z1 RCA 94.44 APO 149.79 V2 34.855
GP 14.80 ZAL 103.79 ZAP 162.65 ETS 54.42 ZAE 128.89 ETE 168.19 ZAC 117.66 ETE 267.51 ELP-170.84

OLA -18.55 RILl. 279.86 RAD 6567.5 VEL 11.623 PTH 2.04 VHP 7.519 DPA -9.64 RAP 276.02
L-Z TZNE IN] I.AT IN] LONG IN] RT AS_ IN] AZNTH IN] TINE PO C$T TXN IN] 2 LAT

1509.41 1.46 .45 135.66 118.28 7 19 22 909.4 5.25

5390.89 27.95 246.91 141.31 85.26 15 14 46 4790.9 27.00

1283.05 .52 343.15 155._ 119.89 8 25 45 685.0 4.29

5092.50 29.26 224.81 141.16 83.58 16 42 19 4-492.5 28.06

1145.51 -2.55 330.95 153.23 124.10 9 7 21 545.5 1,94

4602.78 52.60 202.22 140.57 79.10 18 10 5 4202.8 30.75
D IFFEI_ENTIAL _CTION5

TOE .2830 TRA -.0708 TC3-6.5678 8AU I.L:_4

RINE .2106 RRA -.092_ RC5 .5585 FAU .02774
FOE .1957 FRA .4655 FC5-1.7505 8SP 15515

BOE .3528 8RA .1161 8C5 6.5776 FSP -425

MID-COU_ EXECUTION ACCURACY

SGT 4886.5 SGR 446.4 SG3 152.4

_vr -.SJgO RRF -.5258 RTF .8482

4906.7 RZ5 .0970 R13 -.8486

SGJ 4891.9 SG2 581.1 THA 177.27

ECC 1.2258
IN] 2 LONG

553 • 78

238 • 37

33,6.62

216.22

324.73

193.48

(3R81T DETERMINATION ACCURACY

ST 462.7 SR 329.0 SS 247.4

CRT .9394 CRS -.7026 CST -.7392

LSA 591.5 NSA 158.7 55A 92.6

ELl 560.1 ELi?. 93.2 ALF 54.85

LAUNCH OATE OCT 17 1970 FLIGHT TINE 162.DO ARRIVAL DATE MAR 26 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.DO

RP 108.75 LAP -.76

RC 173.0§6 GL 5.86

PLAN[TOCENTRIC CONIC

C3 |3.BO7 VHL 3.726

LNCH AZNTH LNCH TINE

90.00 6 53 3

90.00 14 15 51

IDO.OO 8 4 41

1130.00 1546 54

110.00 8 51 32

110.0/3 17 16 33
DIFFERENTIAL CCRRECTIONS

TDE .5847 TRA .IDO7 TC5-6.5955 8AU 1.2195

ROE .2122 RRA -.1031 Re3 .3514 FAU .02656

FOE .2263 FRA .5021 FC5-1.6530 8._ ° 15706

8OE .4394 BRA .1441 8C3 6.6051FSP -421

DISTANCE 485.786

LOL 23.21 VL 26.272 GAL -2.49 AZL 89.17 HCA 246.08 &qA 121.74 ECC .22857 INC .8279 vl 29.887

LOP 269.28 VP 56.750 GAP 1|.75 AZP 90.54 TAL 185.46 TAP 74.54 RCA 93.91APO 149.57 v2 54.646

GP 14.17 ZAL 100.10 ZAP 163,54 ETS 55.46 Z_E 129.05 ETE 168.64 ZAE 116.98 ETE 268.I9 ELP-171.54

DLA -!6.97 RAL 283.59 R_0 6567.5 VEL 11.627 PTH 2.04 VHP 7.525 DPA -!0.25 RAP 27_.45 ECC 1.2272

L-I TIME |NJ LAT IN] LONG IN] RT AS_ IN] 42147H IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

1571.71 -.fi5 3.90 139.10 118.31 7 19 14 971,7 3.24 357.27

5331.39 27.54 242.6_ 144.51 85.14 15 44 45 4731.4 26.31 234.16

1340.55 -1.63 546.31 138,49 119.85 8 27 1 740.6 2.35 339.79

5057.78 28.77 L=_D.8_ 144.52 81.5_ 17 10 52 4457.8 27,30 212.33

1193.78 -4.39 335.46 136.7_ 123.95 9 11 26 595.8 .10 327._5
4757.32 51.96 198.82 143.(_ 77.16 18 35 50 4157.3 29.87 150.24

NI0-COURSE EXECUTION ACCURACY CRBIT DETERRINATIC_ ACCURAC_

SGT 4940.2 S6R 450.4 SG5 130.6 ST 613.1 SR 331.1 SS 281,1

RRT -._01RRF -.5008 RTF .8515 CRT .9386 CRS -.7205 CST -.8572

S_ 4960.7 R_5 .0855 R15 -,8518 LSA 730.1NSA 160.3 5$A 76.3

S_J 4945.5 _ 389.6 THA 177.37 ELl 689.3 EL_ 101.6 ALF 27.53

LAUNCH DATE OCT 17 1970 FLIGHT TINE 164.00 ARRIVAL DATE MAR 30 197J

HELIOCENTRIC CONIC DISTANCE 491.368

RL 149.08 LAL -.00 LOL 23.21VL 26.210 GAL -1._ AZl. 89,00 HCA 249.24 SI4A 121.37 ECC .23076 INC 1.DO38 Vl 29.887

RP 108.78 LAP -.94 LOP 272.4_ VP 36.697 GAP 11.96 AZP 90.36 TILL 186.6_ TAP 75.86 RCA 95.57 APO 149.38 V2 34.837
RC 175.059 GL 7.04 GP 15,60 ZAL 96,55 ZAP 164,37 £TS 56,70 ZAE 129,20 ETE 169.05 ZAC 116,34 ETC 268.86 CLP-172,23

PLANETOCENTRIC CONIC

C3 14.021 VHL 5.744 OLA -15.40 RAL _87.32 RA0 6567.6 VEL 11.656 PTH 2.04 VHP 7.742 DPA -10.82 RAP 280.50 ECC 1.2307
LNCH AZNTH LNCH TZNE L-Z TINE INJ LAT INJ LON_ _NJ RT A$C INJ A214TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 6 52 57 1632.89 -2.52 7._. 142.74 118.21 7.20 9 1052._ 1.27 .69

90.DO 14 45 4d 5276.94 27.04 238.70 147.87 81.25 16 15 41 4676.9 25.55 23[3.35

100.00 8 5 52 1597.62 -5.56 549.44 142.16 119.70 8 29 9 797.6 .42 342.92

]OO.O0 16 15 30 4987.44 _8.21 217.18 147.65 79.69 ? 7 38 38 4387.4 26.50 208.80
IJO.DO 8 55 213 1242.62 -6.24 536.03 140.51 125.68 916 5 642.6 -1.77 329,79

IIO.DO 17 42 51 4715.20 51.29 195.75 146.87 75.47 19 1 6 4115.2 28.97 187.29

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURAC_ ORBIT DETERNINATION ACCURAC_

TOE .4845 TRA .27_ TC5-6.5854 8AU 1.2557 _SGT 5004.5 S_R 455.0 SG5 128.9 ST 767.1 SR 555.5 SS 309.5
ROE .2150 RRA .1140 RE5 .5435 FAU .025_O RRT -.4840 RRF -.4807 RTF .8573 CRT .9212 CRS -.7295 EST -.9120

FOE .2516 FRA .5340 FC3-1.5561 BSP 16087 Sr_ 5025.2 R_5 .0722 R15 -.8576 LSA 873.9 NSA 167.0 SSA 62.5

BOE .5301 ORA .2966 8C5 6.5923 FSP -425 5G1 5009.4 SG2 597.8 THA 177.46 ELI 827.8 EL2 1Z0.3 4LF 22.52
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JPL TM 33-99 EARTH--VENUS"rRAJECTORIES (VOL. 5, 1970)

LAUNCH CATE OCT 17 1970

HELIOCE_L3RIC CONIC

RL 149.08 LAL -.00

RP 108.80 LAP -1.12
RC 177.047 GL B.11

PLANETOCENTRIC CONIC

C3 14.367 VHL 3.790

LNCH AZMTH LNCH TIME

90.00 6 53 40

90.00 15 14 39

100.00 8 7 4£

100.00 16 43 18

110.00 8 59 34

110.00 18 7 56

FLIGHT TIME 166.00 ARRIVAL 0ATE APR I 1971

DISTANCE 496.930

LOL £3.ZI VL Z6.149 GAL -1.44 AZL 88.83 HCA 25Z.41 5MA 1ZI.0£ ECC .23320 INC 1.172£ Vl 29.887

LOP £75.61 VP 36.645 GAP 12.£0 AlP 90.35 TAL 184.76 TAP 77.17 RCA 92.80 APO 149.24 V2 34.829

GP 13.09 ZAL 92.57 ZAP 165.15 ETS 58.15 ZAE I29.35 ETE 169.42 ZAC 115.73 ETC 269.53 CLP-172.9£

CLA -13.84 RAL 291.04 RA0 6567.6 VEL 11.651 PTH £.05 VHP 7.868 OPA -If.Z6 RAP 283.57 ECC 1.2564

L-I TIME INJ LAT INJ LC_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ £ LAT INJ 2 LONG

1695.48 -4.46 10.71 146.57 117.99 7 £| 53 1093.5 -.68 4.07

5_£7.11 26.47 £35.16 151.57 79.56 16 41 46 4617.l £4.76 £26.9!

1454.60 -5.48 352.59 I46.01 119.43 9 3I 57 854.6 -1.5£ 346.04

4941.12 Z7.6| 213.88 151.12 78.05 18 5 59 4341.£ £5.68 £05.61

1292.17 -8.10 3_B.66 144.40 123.3£ 9 2! 6 69£.£ -5.66 53£.38

4676.42 30.59 192.92 |50.27 73.94 19 25 5£ 4076.4 £8.08 184.6£

OIFFERENTIAL CORRECTIONS MIO-COUR,_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6060 TRA .4713 TC3-6.4652 BAU J.2434 SGT 5039.7 _ 456.7 .5G3 I26.8 ST 953.5 SR 333.5 $$ 344.5

ROE .217! RRA -.1£66 RC3 .3£84 FAU .02369 RRT -.4625 RRF -.4548 RTF .8592 CRT .9008 CRS -.7377 CST -.945!

FCE .£838 FRA .5734 FC3-l.4277 8SP 16085 5GB 5060.3 R23 .0619 R|3 -.8594 LSA 1051.7 MSA I74.5 $SA 50.7

BOE .6437 BRA .488J BC3 6.4736 FSP -41£ 5G| 5044.1 5G2 404.5 THA 177.58 ELI 1000.7 EL£ 138.0 ALF 17.84

LAUNCH OATE OCT 17 1970 FLIGHT TIME 168.00 ARRIVAL 0ATE APR 3 1971

HELIOCENTRIC CONIC 01STANCE 502.471

RL 149.08 LAL -.(30 LCL 23.£1 VL 26.088 GAL -.90 AZL 88.67 HCA 255.57 SMA 120.67 ECC .23594 -INC 1.3349 VI £9.887
RP 108.83 LAP -1.29 LOP £78.78 VP 36.595 GAP 12.45 AZP g0.33 TAL 182.90 TAP 78.48 RCA 9£._ APO 149.14V£ 34.8££

RE 179.0£1 GL 9.07 GP 12.62 ZAL 68.79 ZAP 165.87 ETS 59.81 ZAE 129.48 ETE 169.75 ZAC 115.14 ETC £70.19 CLP-173.60
PLANET(_.ENTRZC CONIC

C3 14.857 VHL 3.854 0LA "12,_0 RAL 294.71 RA0 6567.6 VEL
LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 6 55 I 17_3.76 -6.38

9(3.00 15 4£ 38 5181.75 25.87

lO0.O0 8 10 4 1511.64 -7.38

lO0.O0 17 10 16 4899.09 £6.98

110.00 9 4 5 I342.44 -9.97

110.00 18 32 44 4641.O6 29.90
OIFFERENTIAL CORRECTIONS

TOE .7£83 TRA .6728 TC3-6.3013 8AU 1,2531

ROE .££03 RRA -.1391 RC3 .31£I FAU .02234
FOE .31£3 FRA .6093 FC3-I .3018 85P 16229

60E .7609 BRA .6870 Be3 6.3091 FSP -407

11.672 PTH 2.05 VHP 8.005 DPA -11.60 RAP £85.87 ECC 1.£445

INJ LONG INJ RT A.SC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ £ LONG

14.10 150.55 117.65 7 24 15 1|53.8 -£.63 7.43

231.97 155.01 78.07 17 8 59 4581.7 23.97 ££3.8£

355.76 150.01 119.05 8 35 15 911.6 -3.45 349.18
210.91 154.73 76.61 18 31 55 4299.1 24.87 20£.74

341.35 148.44 122,87 9 26 28 742.4 -5.57 335.0£

190.40 153.82 72.60 19 50 5 4041.1 £7.£2 18£.£3

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 5081.0 5GR 458.2 _3 124.7 ST 1134.7 5R 333.7 $5 574.8

RRT -.4427 RRF -.4319 RTF .8629 CRT .8822 CRS -.7419 CST -.9632

.S(,6 5101.6 R'23 .0528 RI3 -.8631 LSA I£26.8 MSA 180.7 SSA 4£.5

5GI 5085.1 _2 410.5 THA 177.70 ELI 1179.0 EL£ 152.0 ALF 14.80

LAUNCH CATE OCT 17 1970 FLIGHT TIME 170.00 ARRIVAL DATE APR 5 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.00

RP I08.85 LAP -1.46

RC 180.980 GL 9.9£
PLANE TOCENTRIC CONIC

C3 15.503 VHL 3.937

LNCH AZNTH LNCH TIME

90.00 6 56 5£
90.00 16 9 38

100.00 8 1£ 49

I00.00 17-36 2£
110.00 9 8 .50

llO,O0 18 56 50

DISTANCE 507.986

LOt. £3.21VL £6.029 GAL -.33 AZL 88.51HCA £58.74 $MA I£0.33 ECC .23898 INC 1.4930 vl 29.887

LOP 281.94 VP 36.547 GAP 12.7! AZP 90.29 TAL 181.04 TAP 79.78 RCA 91.58 APO 149.09 V£ 34.815

GP 12,21 ZAL 85.04 ZAP 166.54 ETS 61.71 ZAE 129.62 ETE 170.06 ZAC 114.58 ETC 270.85 CLP-174.28

OLA -10.79 RAL 298.33 RAO 6567.6 VEL 11.700 PTH 2.06 VHP 8.15£ DPA -11.86 RAP £88.37 ECC 1.2551

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ £ LAT INJ £ LONG

1813.83 -8.£6 17.51 154.68 117.18 7 27 6 1213.8 -4.55 10.80

5140.79 £5.27 ££9.13 158.76 76.77 17 35 19 4540.8 23.19 2£1.07

1568.80 -9.25 358.97 154.15 118.55 8 38 58 968.8 -5.37 35£.33

4861.06 26.35 L:_08.26 158.46 75;35 18 57 23 4261.1 £4.08 £00.19

1393.38 -11.84 344.11 152.60 122._I0 9 32 3 793.4 -7.49 337.72

4609.£4 £9.23 188.16 157.49 71.43 L:>D 13 40 4009.£ 26.41 180.II

OIFFERENTIAL CORRECTIONS MI0-COUR,_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TCE .8563 TRA .883£ TC3-6.0807 8AU 1.2618 SC,T 5118.0 5GR 458.5 ,5(.3 122.3 ST 1_14.3 SR 333.5 55 403.1

RCE .£244 RRA -.1516 RC3 .29£7 FAU .02096 RRT -.4221RRF -.4084 RTF .8663 CRT .8658 CRS -.7444 CST -.9743

FOE .3400 FRA .6444 FC3-1.1703 B$P 16390 SG8 5138.5 RZ3 .0445 RI3 -.8664 LSA 1401.8 MSA 185.7 $SA 36.5

60E .885£ BRA .8961 6C3 6.0877 FSP -40£ SGI 51_1.6 SG2 415.3 THA 177.82 EL1 1346.1 EL2 163.0 ALF 12.58

LAUNCH DATE OCT 17 1970

HELIOCENTRIC CONIC

RL 149.08 LAL -.00

RP 108.87 LAP -1.63

RC 18£.9£5 GL 10.65

PLANETOCENTRIC CONIC

C3 16.3££ VHL 4.040

FLIGHT TINE 17_.00 ARRIVAL 0ATE APR 7 1971

0ISTANCE 513.474

LCrL 23.21VL 25.97l GAL .26 A?L 88.35 HCA 261.90 SHA

LOP £85.10 VP 36.500 GAP 12.99 AZP 90.23 TAL I79.18 TAP

GP 11.83 ZAL 81.35 ZAP 167.16 ETS 63.84 ZAE 129.74 ETE

LNCH AZMTH LNCH TIME L-I TIME INJ LAT
90.00 6 59 6 1873.71 -I0.II

90.00 16 35 38 5104.26 £4.67

IO0.O0 8 15 5£ 16£6.O2 -11.09

10(3.00 18 1 33 48£7.18 25.74

110.(30 9 13 43 1444.86 -13.69

110.00 19 20 II 4581.10 28.60
OIFFERENTIAL CORRECTIONS

TOE .99£8 TRA 1.1066 TC3-5.8109 8AU 1.2694

ROE .2294 RRA -.1645 RC3 .2716 FAU .01964

FOE .3681 FRA .68£4 FC$-J.0418 8.%° 1648£

BOE 1.0189 BRA 1.1188 8C3 5.8173 FSP -393

120.00 ECC .£4236 INC 1.6475 Vl 29.887

81.08 RCA 90.92 APO 149.09 V2 34.809

170.34 ZAC 114.03 ETC 271.50 CLP-174.96

0LA -9.32 RAL 3OI.87 RA0 6567.7 VEL 11.735 PTH 2;07 VHP 8.311 OPA -12.03 RAP 290.89 ECC 1.£686

INJ LONG INJ RT ASC INJ A1'NTH INJ TIHE PC) CST TIM INJ 2 LAT INJ 2 LONG

20.95 158.92 116.59 7 30 19 1273.7 -6.46 14.17

226.62 162.62 75.64 18 0 43 4504.3 ££.46 £18.65

2.Z_'Z 158.40 117.94 8 42 58 10£6.0 -7.£7 355.51

Z05.92 162.3(3 74.26 19 22 0 42£7.£ £3.34 197.95

346.95 156.88 121.63 9 37 48 844.9 -9.41 340.47

186.21 161.28 70.43 20 36 3£ 3981.1 £5.66 178.27

MIO-COUR_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 5153.3 $(,R 458.2 SG3 IZ0.4 ST 1493.3 5R 333.0 SS 430.7
RRT -.4019 RRF -.3865 RTF .8697 CRT .8511 CR$ -.7449 CST -.9814

SG8 5173.7 R_3 .0380 RJ3 -.8698 LSA 1577.7 MSA 190.1 SSA 31.9

SGI 5156.6 SG2 419.3 THA 177.94 ELI 1520.3 EL£ 171 .7 ALF IO.89
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE OCT 17 J97[_ FLIGHT TIME 174.D0 ARRIVAL CATE APR 9 197l

HELIOCENTRIC CON|C

RL ]49.08 LAL -.00

RP Z08,88 LAP -],79

RC 184.854 GL 11.27

PLANE TOCENTRIC CONIC

C3 17,330 VHL 4.163

LNCH AZMTH LNCH TIME

90.00 7 I 37

90.00 17 0 36

100.00 8 19 9

1OO.O0 18 25 45

110.O0 9 18 4Z

110.OO 19 42 41

C/STANCE 518.93!

LOL Z].21 VL 25.914 GAL .87 AZL 88.20 HCA 265.06 ,SMA 119.68 ECC .746J0 INC 1.7996 VJ 29.887

LOP 288.27 VP 36.454 GAP 1].29 AZP 90.16 TAL 177.32 TAP 82.38 RCA 90.23 APO 149.14 V2 34.804

GP 11.48 ZAL 77.73 ZAP 167.72 ETS 66.22 ZAE 129.86 ETE 70.59 ZAC 113.48 ETC 272.14 CLP-175.63

CLA -7.90 RAL 305.31 RAO 6567.7 VEL 11.778 PTH 2.08 VHP 8.482 DPA -12.12 RAP 293_.41

L-I TIME INJ LAT INf LONG INJ RT A,SC INJ AZMTH INJ TIME PO EST TIM JNJ 2 LAT

1933.33 -11.9D 24,41 163.26 115.88 7 33 5I 1333.3 -8.32

5072.18 24.11 224.43 166.56 74,69 18 25 B 4472,2 21.78

1683.21 -12.90 5.51 162.75 117.Z0 8 47 13 1083.2 -9.15

4797.54 25.18 205.90 I66.22 75.34 19 45 42 4197.5 22.66

1496.74 -15.55 549.85 161.25 120.84 9 43 39 896.7 -11.32

4556.76 28.03 184.55 165.15 69.59 Z0 58 38 3956.8 25.00
ClFFERENTIAL CORRECTIONS NI0-COLMSE EXECUTION ACCURACY

TEE 1.1312 TRA 1.3374 TC3-5.5044 BAU 1.2766 SBT 5|84.6 _ 457.0 _5 ||8.2

RCE .2359 RRA -.1767 RC3 °2496 FAll .01845 RRT -.3815 RRF -._655 RTF .8750
FCE .3925 FRA .7166 FC3 -.9208 BSP 16622 S(,8 5204.7 R_3 .0321 R15 -.8750

_CE 1.1555 BRA 1.3491 BE3 5.5100 FSP -388 BG| 5%B7,5 ,_G2 422.5 THA 178.06

ECC 1.2852

INJ ? LONG

17.55

2J6.54

358.72

196.01

343.27

%76.69

ORBIT 0ETERNINATION ACCURACY

ST 1659.4 SR 532.9 88 452.7

CRT .#589 CRS -.7450 CST -.9860

LSA 1741.0 M$A 193.7 SSA 28.3

ELI 1685.0 EL2 178,7 ALF 9.66

LAUNCH DATE OCT 17 1970 FLIGHT TIME 176.00 ARRIVAL OATE APR 11 1971

H_LIOCENTRIC CONIC DISTANCE §24.352
RL 149.08 LAL -.00 LOL 23.21 VL 25.857 GAL 1.51 AZL 88.05 HCA 268.22 5MA 119,37 ECC

RP 108.90 LAP -1.95 LOP 291.43 VP ]6.409 GAP 15.61 AZP 90.06 TAL I75_46 TAP 85.69 RCA

RC 186.768 GL I|.79 GP 11.17 ZAL 74,22 ZAP 168.24 ETS 68.86 ZAE 129,98 ETE 170.82 2AC
PLANETOCENTRIC CONIC

C3 18.548 VHL 4.307 DLA -6.54 RAL ](38.65 RA0 6567.8 VEL 11.829 PTH 2.10 VHP B.668 DPA

LNCH A2'NTH LNCH TIME L-I TIME INJ LAT INJ LON_ INJ RT A,_ INJ A2NTH INJ TIME

90.00 7 4 23 1992.60 -15.64 27.89 167.69 115.06 7 37 36

90.00 17 24 27 5044.58 23.60 222.57 170.56 73.89 18 48 32

100.O0 8 22 37 1740.24 -14.65 8.84 167,19 116.55 8 51 37
100.00 18 48 55 4772.18 24.68 202.1B 170.21 _2.57 20 8 27

11D.00 9 23 44 1548.86 -17.52 552.82 165.70 119.94 9 49 55

110.00 213 4 17 4556.52 27.54 183.16 |69.09 68.90 21 I9 55

CIFFERENTIAL CORMECTIONS NIO-OOURSE EXECUTION ACCURACY

TOE 1.2705 TRA |.5741 TC5-5.J805 BAU 1.2859 5GT 5216.4 5GR 455,2 SG3 115.9

ROE .2438 RRA -.1885 RE5 .2275 FAU .017_6 RRT-._II RRF -.5459 RTF .8807

FOE .4146 FRA .7499 FC5 -.8101 BSP 16925 S_8 5256.5 R_5 .0276 RI5 -.B807

8CE 1.2937 _RA 1.5853 BC5 5.1854 FSP -591 ,T_I 5219.0 SG2 424.5 THA 178.18

.25024 INC 1.9501 VJ 29.887

89.50 APO 149.24 V2 34.799

112,95 ETE 272,78 ELP-176,30

-12.J3 RAP 295.93 ECC 1.30§3

PO CST TIH INJ 2 LAT INJ 2 LONG

1392.6 -10.15 20,95

4444.6 2J.17 214.74

11A0.2 -10.99 1.96

4172.2 22.06 194.36

94B.9 -13.21 346.13

5956.3 24.42 175._6

CRBIT OETERRINATION ACCURACY

5T 1809.6 5R 535.I S5 470.9

CRT .8287 ORS -.7445 CST -.989!

LSA 1888.9 MSA 196.8 8SA 25.5

EL1 1830.8 EL2 184.3 ALF 8.76

LAUNCH CATE OCT 17 1970 FLIGHT TIME 178.00 ARRIVAL CATE APR 13 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.DO

RP 108.91 LAP -2.1D

RC 188.667 GL 12.2D

PL4NETOCENTRIC CONIC

C3 20.O02 VHL 4.472

LNCH AZHTH LNCH TIME

90.00 7 7 19

90.00 17 47 12

1DO.DO 8 26 12

_OO.OO 19 11 I

110.00 9 28 47
110.00 20 24 5fi

0ISTANCE 529.755

LCX. 23.21 VL 25.802 GAL 2.18 AZL 87.90 MCA 271.58 S#AA 119.06 ECC

LOP 294.59 VP 36.366 GAP 13.94 AZP 89.95 TAL 173.61 TAP 84.99 RCA
GP 1D.88 7AL 70.83 ZAP J68,71 ETS 71.77 ZAE I30.D9 ETE 171.04 ZAC

.75480 INC 2.1002 vJ 29.887

88.73 APO 149.40 V2 34.795

112.42 ETC 273.41 ELP-I76.97

0LA -5.24 RAL 311.87 RA0 6567.8 VEL 11.890 PTH 2,|I VHP 8;868 0PA -|2,O8 RAP 298,4a ECC 1.3292

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A2'NTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

21351.43 -15.30 31.41 172.19 114.12 7 41 3J 145J.4 -11.92 24.37

5021.43 23.16 221.02 174.62 75.23 19 J0 54 4421.4 20.64 213.25

1796.99 -16.55 12.21 171.69 115.39 8 56 9 1197.0 -12.78 5.22

4751.10 24.24 200.77 174.25 71.95 'ZO 30 12 4151.1 21.54 193.01

1601.06 -19.07 555.86 170.22 118.92 9 55 28 1001.1 -15.06 349.03

4519.80 27.13 182.05 175.09 68,36 21 40 15 3919.8 23.95 174.33

CRBIT DETERNINATION ACCURACY

ST 1967.4 SR 332.2 SS 493.1

CRT .8198 CRS -.7453 CST -.9917

LSA 2045.5 MSA 198.8 SSA 23.2

ELI 1986.3 EL2 188.4 ALF 7.95

CIFFERENTIAL CORRECTIONS

TOE 1.4291 TRA 1.8361 TC3-4.8055 BAU 1.2862

RCE .2521 RRA -.2OD6 RC3 .2027 FAU .0J605

FOE .4423 FRA .7892 FC3 -.6938 BSP 16881

_CE 1.4511BRA 1.8470 BC3 4,_O_ FSP -379

MID-COURSE EXECUTION ACCURACY

SGT 5235.1SGR 451.4 SG3 J13.9

RRT -.3374 _ -_5216 R'W .8845

5254.5 RZ3 .0_7 R13 -.8846

S_1 5237.3 SG2 424.7 THA 178.32

LAUNCH OATE C(T 17 1970 FLIGHT TINE IBO.O0 ARRIVAL 0ATE APR 15 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.00

RP 108.92 LAP -2.24

RC 190.549 GL 12.51

PLANETOCENTRIC CONIC

C3 21.722 VHL 4._I

LN_.J-_ AZMTH LNCM TIME
90.00 7 10 24

90.00 18 B 48

100.00 8 Z9 51

100.00 19 32 l

11O.00 9 35 48

110.00 _ 44 54

0ISTANCE 535.072

LOL 23.21 VL 25.748 GAL 2.87 AZL 87.75 PICA 274.54 5HA 118.77 ECC .25983 INC 2.2506 vI 29.887

L_P 297.75 VP _5.524 GAP 14.51 AZP 89.82 TAL 171.76 TAP 86.30 RCA 87.91 APO 149.63 V2 34.791
GP 10.62 ZAL 67.56 ZAP 168.12 ET5 74.95 ZAE I_0.J9 ETE 171.24 ZAC 1_1.90 ETC 274.03 CLP-177.6fl

OLA -4.01RAL 314_96 RAO 6567.9 VEL 11.962 PTH 2.13 VHP 9.084 0PA -11.95

L-Z TIME INJ I._T INJ _ |NJ RT A_ INJ A2NTH INJ TIME PO EST TIN

2109.68 -16.89 34.95 176.74 115.07 7 45 33 1509.7

5002.72 22.78 219.78 178.71 72.72 I9 52 I0 4402.7
1853,54 -17.95 15.61 176.25 114.31 9 O 45 1253.3

4754.29 25._ 199.65 178.32 71.46 20 50 55 4134.3
1653.18 -20.75 358.97 174.80 117.79 10 1 21 10_.2

4507.22 26.61 181.21 177.|_ 67.96 21 59 JJ 5907.2

0IFFERENTIAL CORRECTIONS

T_E 1.5883 TRA 2.1056 TC5-4.4297 BAU 1.2B74

ROE .2621-RRA -.2116 RC3 .17_ FAU .01484
FOE .467fi FRA .8271 FE3 -.flgJ6 BSP 16950

BOE J.6098 BRA 2.J16E BE3 4.4335 FSP -372

RAP ]00.95 ECC 1.3575

INJ 2 LAT INJ 2 LONG

-13.63 27.79

20.21 212.05
-14.51 8.50

21.13 191.94

-16.87 351.99

25.58 173.54

CRBIT DETERMINATION ACCURACY

8T 2105.6 SR 331.6 SS 511.1

CRT .8129 CRS -.7464 CST -.9935

LSA 2182.8 MSA 200.3 SSA 21.3

ELl 2123.0 EL2 191.6 ALF 7.36

MIO-COUR_ EXECUTION ACCURACY

SGT 5253,1SGR 446.9 SG3 111.8

RRT -.51_8 RRF -.29B6 RTF .8894

5272.I R_5 .01B7 RJ5 -.BB95

SGJ 5255°0 SG2 424.2 THA 178.46

2237



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CiTE CK_T 17 1970

HELIL_CENTRIC CONIC

RL 149.08 LAL -.00

RP 100,93 LAP -2.30

RE 192.414 GL 12.74

PLANE TOCENTRIC CONIC

C3 23.741 VHL 4.072

LNCH AZHTH LNCH TIME
90.00 7 13 34

90.00 IB 29 13

I00.00 8 33 34

100.00 19 51 54

110.O0 9 3B 46

llO.O0 21 3 12

FLIGHT TIME 1B2.00

CISTANCE 540.357

LOL 23.21 VL 25.695 GAL 3.60 AZL 87.60 HCA 277.70 SMA

LOP 300.91 VP 36.204 GAP 14.70 AZP 89.68 TAL 169.92 TAP

GP 10.3B ZAL 64.44 ZiP 169.48 ETS 78.41 ZAE 130.28 ETE

ARRINAL CiTE APR 17 1971

118.48 ECC ._653B INC 2.4023 Vl ?9.BB7
87.62 RCA B7.03 APO 149.92 V2 34.789

171.43 ZAC 111_37 ETC 274.63 CLP-178.32

CLA -2.86 RAL 317.92 RA0 6568.0 VEL 12.047 PTH 2.15 VHP 9.319 0PA

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

2167.25 _18.39 30.51 181.33 111.92 7 49 41

4988.36 22.49 21B.83 182.B2 72.33 19 52 22

1909.15 -19.47 19.05 1_0.06 113.14 9 5 24
4721.69 23.60 198.82 182.42 71.11 21 10 36

1705.O8 -22.37 2.13 179.42 116.55 10 7 11

4498.53 26.59 180.64 181.18 67.68 22 18 I0
CIFFERENTIAL CORRECTIONS MI0-CO, JRSK EXECUTION ACCURACY

TOE 1.7475 TRA 2.3832 TC3-4.0607 OAU 1.2890 SGT §260.3 SGR 441.6 SG3 109.6
ROE .2738 RRA -.2216 RE3 .1566 FAU .01379 RRT -.$898RRF -.2759 RTF .8951

FOE .4905 FRA .8641 FE3 -.5029 B$P 17146 _B 5286.B R23 .0155 R13 -.8951

OCE 1.7688 BRA 2.3935 BE3 4.0637 FSP -370 SG1 5269.9 5G2 422.6 THA 178:60

LAUNCH CiTE CX_T 17 1970 FLIGHT TIME 184.00

HELIOCENTRIC CONIC 0ISTANCE 545.504

RL 149.OB LAL -.DO LO.. 23.21 VL 25.642 GAL 4.36 AZL 87.A4 HCA 280.06 SMA liB.19 ECC

RP 1OB.94 LAP -2.51 LOP 304.00 VP 36.245 GAP 15.12 AZP 09.52 TAL 168.09 TAP BB.95 RCA

RC 19A.261 GL 12.90 GP 10.16 ZAL 61.46 ZiP 169.79 ET$ 82.12 ZAE 130.37 ETE 171.60 ZAC
PLANETOCENTRIC CONIC

C3 26.102 VHL 5.109 CLA -J.TB RAL 320.74 RiO 6568.1 VEL 12.144 PTH 2.|B VHP 9.574 0PA
LNCH AZMTH LNCH TIME L-I TIME INJ LiT INJ LONG INJ RT AS( INJ A2'HTH INJ TIME

9(3.DO 7 16 40 2224.06 -19.80 42.08 185.96 110.67 7 53.52

90.00 18 48 30 4978.22 22._8 218.16 186.94 72.06 20 11 20

100.00 8 37 19 1964.34 -20.91 22.52 185.50 111.86 9 10 3

100.00 _ 10"40 4713.18 23.42 198.25 186.52 70.87 21 29 13

110.OO 9 4}40 1756.65 -23.90 5.35 184.09 115.20 I0 12 57

110.00 21 _>0 48 4493.63 26.46 180.31 185.25 67.53 22 35 42

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY
TOE 1.9226 TRA 2.6844 TC3-3.6799 OAU 1.2850 S6T 5278.2 S_ 435.0 SG3 107.6

ROE .2865 RRA -.2309 RC3 .1345 FAU .01261 RRT -.2631 RRF -.2503 RTF .9001

FOE .5171 FRA .9058 FC3 -.4182 BSP 17115 SGB 5296.1 R23 .0124 R13 -.9001
BCE 1.9439 BRA _.6944 BE3 3.6823 FSP -361 SGI 5279.4 SG2 419.6 THA 170.75

-11.77 RAP 303.46 ECC 1.3907

PC CST TIM INJ 2 LiT INJ 2 LONG

1567.3 -15,26 31.23

4308.4 19.86 211.14

1309.2 -16.18 11.81

4121.7 20.81 191.14

1105,1 -18,62 355.00

3898.5 23.33 172.99

OR81T 0ETERMINATION ACCURACY

ST 2223.$ SR 331.4 55 525.5

CRT .8077 CRS -.7478 CST -.9947

LSA 2300.1 MSA 201.3 55A 19.7

EL1 2240.0 EL2 194.0 ALF 6.92

ARRIVAL CiTE APR 19 1971

.27150 INC 2.5562 VI 29.B87
B6.10 APO 150.28 V2 34.7B7

110.85 ETC 275.22 CLP-179.01

-11.52 RAP 305.94 ECC 1.4296

PC CST TIM INJ 2 LAT INJ 2 LONG

1624.1 -16.81 34.68

4370.2 19.62 210.49

1364.3 -17.76 15.14

4113.2 20.59 190.60

1156.6 -20.31 358.05

3893.6 23.15 172.69

ORBIT DETERMINATION ACCURACY

ST 2340.6 SR 330.6 SS 542.1

CRT .B040 CRS -.7505 CST -.9958

LSA 2416.7 MSA 201.6 SSA 18.4

ELI 2355.7 EL2 195.4 ALF 6.52

LAUNCH CiTE L"XZT 17 1970 FLIGHT TIME 186.00

HELICwCENTRIC CONIC CISTANCE 550.741

RL 149.00 LAL -.00 LL% 23,21VL 25.591GAL 5.17 AZL 07.29 HCA 204.02 SMA

RP 108.94 LAP -2.63 LOP 307.24 VP 36.200 GAP 15.57 AZP 89.34 TAL 166.27 TAP

RC 196.O90 GL 12,98 GP 9.97 ZAL 58.64 ZiP 170.03 ETS 06,09 ZAE 130.44 ETE

PLANE TOCENTRIC CONIC

C3 28.854 VHL 5.372 DLA -.78 RAL 323.42 RAC 6560.2 VEL 12.257 PTH 2.21 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LiT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 7 20 5 2280.02 -21.10 45.67 190.60 109.33 7 58 5

90.00 19 6 37 4972.16 22.15 217.76 191.06 71.90 20 29 29

100 .O0 8 41 4 2018.79 -22.25 26.01 190.1 § 110.49 9 14 43

100.00 2_ 28 19 470B.61 23.31 197.95 190.63 70.74 21 46 4B

110.00 9 48 29 1807.76 -25.34 B.62 188.70 113.75 10 18 37

110.00 21 37 23 4492.41 26.43 1fl0.23 189.32 67.49 22 52 16

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE 2.1103 IRA 2.9973 TC3-3.3165 OAU 1.2BOI SGT 5290.0 SGR 427.8 SG3 105.6

ROE .3011 RRA -.2387_RC3 .1142 FAU .01155 RRT -.233§ RRF -.2240 RTF .9061

FOE .5425 FRA .9473 FC3 -.3465 BSP 17100 SG8 5307.3 R23 .0114 RI3 -.9061

BOE 2.1316 BRA 3.0068 BC3 3.3184 FSP -355 -_I 5291.0 5(,2 415.9 THA 178.91

LAUNCH CiTE OCT 17 1970 FLIGHT TIME 108.00

HELIOCENTRIC CONIC

RL 149.00 LAL -.00

RP 10B.94 LAP -2.75

RC 197.900 GL 13.00

PLANETO(ENTRIC CONIC

C3 32.058 _ 5.662

LNCH AZMTH LNCH TIME L-I TIME INJ LAT
9o.oo 7 23 24 2335.03 -22._

90.00 19 23 36 4969.98 22.11

100.00 B 44 49 L:'072.43 -23.49

100.00 20 44 53 4707.82 23.30

110.00 9 53 13 1858.32 -26.69

110.00 21 52 58 4494.69 26.49

OIFFERENTIAL CORRECTIONS

TOE E.2819 TRA 3.3246 TC3-2.9674 BAU 1.2724

ROE .3170 RRA -.24fl0 RC3 .09fi5 FAU .01052

FOE .5676 FRA .9904 FC3 -.2842 0.%° 17270

OCE Z.3030 BRA 3.3336 Be3 2.9609 rSP -350

ARRIVAL CiTE APR 21 1971

117.92 ECC .27825 INC 2.7135 Vl 29.887

90.29 RCA 05.11 APO 150.73 V2 34.786

171.77 ZAC 110.32 ETC 275.80 CLP-179.69

9.051CPA -11.22 RAP 300.42 ECC 1.4749

PC CST TIM INJ 2 LiT INJ 2 LONG

1680.0 -18.27 38.14

4372.2 19.47 210.11

1418.8 -19.26 10.49

4108.6 20.47 190.31

1207.B -21.91 1.15

3892.4 23.14 172.61

ORBIT 0ETERMINATION ACCURACY

ST 2449.1 SR 330.1 SS 556.1

CRT .8029 CRS -.7540 CST -.9965

LSA 2525.0 MSA 201.1 SSA 17.2

EL1 2463.5 EL2 195.6 ALF 6.22

ARRIVAL CiTE APR 23 1971

Vl 29.B07

v2 34.705
CLP 179.61

DISTANCE 555.B17

LO.. 23.21 VL 25.541 GAL 6.02 AZL 87.12 H(A 287.17 SMA 117.65 ECC .28571 INC 2.8751

LOP 310.40 VP 36.172 GAP 16.06 AZP 89.15 TAL 164.48 TAP 91.65 RCA 84.03 APO 151.26
GP 9.78 ZAL 55.97 ZiP 170.21 ETS 90.28 ZAE 130.50 ETE 171.92 ZAC 109.80 ETC 276.37

0LA .15 RAL 325.97 RiO 6568.3 VEL I_.387 PTH 2.24VHP 10.154 CPA -10.06 RAP 310.87 ECC 1.5276
INJ LONG INJ RT AS( INJ AZMTH INJ TIME PC CST TIM INJ 2 LiT INJ 2 LONG

49.26 195.25 107.92 8 2 19 1735.0 -19.64 41.59

217.62 195.16 71.84 20 46 26 4370.0 19.42 209.97

29.52 194.82 109.O4 9 19 21 1472.4 -20.67 21.85

197.90 194.72 70.72 22 3 _3 4107.8 20.45 190.26
11.93 193.49 112._ I0 24 11 1258.3 -23.44 4.28

180.38 193.38 67.56 23 7 53 3894.7 23.21 172.75

MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

$6T 5286.0 5GR 419.5 SG3 103.6 ST 2522.1 5R 329.3 SS 568.8

RRT -.2059 RRF -.1968 RTF .9118 CRT .8011 CRS -.7580 CST -.9972

568 5302.7 RE3 .0081 RI3 -.9118 LSA 2598.6 MSA 200.6 SSA 16.2

$61 5286.8 $62 410.5 THA 179.06 ELI 2536.0 EL2 196.0 ALF 6,01

2238



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE C_T 17 1974] FLIGHT TIME 19(].00 ARRIVAL DATE APR Z5 1971

HELICWCENTRIC CONIC

RL 149.08 LAL -.00

RP 108.94 LAP -2.85

RC 199.690 GL 12.97

PLANE TL-_CENTRIC CONIC

C3 35.787 VHL 5.982

LNCH ATMTH LNCH TIME

90.00 7 26 43

90.00 19 39 28

100.00 8 48 32

I00.00 21 0 21

110.00 9 57 50

110.00 22 7 32

DISTANCE 560.799

LOL 23.21 VL 25.491 GAL 6.93 AZL 86.96 HCA 290.33 5MA

LOP 313.56 VP 36.137 GAP 16.60 A/P 88.94 TAL 162.71 TAP

GP 9.62 ZAL 53.44 ZAP 170.32 ETS 94.68 ZAE 130.55 ETE

117.39 ECC .29394 INC 3.0423 Vl ?9.887

93.04 RCA 82.88 APO 151.89 VZ 34.785

172.07 ZAC 109.27 ETC 276.91 CLP 178.90

CLA .99 RAL 328.37 RAD 6568.4 VEL 12.536 PTH 2.27 VHP 10.485 OPA -10.45

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZUTH INJ TIME PC) CST TIM

_389.D2 -23.38 52.84 199,90 106.44 B 6 32 1789.0

4971.50 22.14 217.7Z 199.25 71.88 21 Z ZO 4371.5

Z125.15 -24.61 33.03 199.48 107.52 9 23 57 1525.2

4710.60 23.36 198.08 198.00 70.80 22 18 52 4110.6

1908.22 -27.93 15,29 198.21 110.57 10 29 38 1308.2

4500.29 26.63 I_.75 )97.43 67.74 23 22 33 3900.3

01FFER_NTJ_ CORRECTIONS

TCE 2.4706 TRA 3.6696 TC3-2.6372 BAU 1.2623

RCE .3345 R_A -.2494 RE3 .0786 FAU .00954

FCE .5935 FRA 1.0356 FC3 -.2309 8SP 1731_

ODE Z.493! BRA 3.6783 8C3 2.6384 FSP -346

MI0-COURSE EXECUTION ACCURACY

S_T 5283,3 S_R 410.6 503 101.6

RRT -.1744 RRF -.1674 RTF .9179

568 5299.2 R23 .(3064 R13 -.9179

$61 5283.8 SG2 404.2 THA 179.22

RAP 313.30 ECC 1.5890

INJ 2 LAT INJ Z LONG

-20.91 45.05

19.46 210.07

-21,99 25.Z2

20.52 190.43

-24.87 7.45

23.38 173.10

ORBIT 0ETERMINATION ACCURACY

ST 2592.4 SR 328.3 SS 581.3

CRT .8016 CRS -.7631CST -.9977

LSA 2669.5 USA 199.2 SSA 15.3

ELI 2605.8 ELI 195.3 ALF 5.83

LAUNCH DATE DOT 17 1970 FLIGHT TIME 192.00 ARRIVAL DATE APR 27 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.00

RP lOB.94 LAP -2.95

RE 2gi.461 GL 12.90

PLANETOCENTRI{ CONIC

C3 40_128 VHL 6.335

LNCH AZMTH LNCH TIME

90.00 7 ]O 3

90_flO 19 54 15
100.O0 8 52 13

I430.00 21 14 47

110,00 10 Z 21

110.00 22 21 B

01STANCE 565.670

LOL 23.2! VL 25.443 GAL 7.89 AZL 86.78 HC.A 293.49 5t.wA
LOP 316.73 VP 36.104 GAP 17.19 AZP 88.72 TAL 160.97 TAP

GP 9.46 ZAL 51.07 ZAP 170.36 ETS 99.22 7AE 1}0.58 ETE

117.13 ECC .30306 INC 3.2165 vi 29.887

94.46 RCA 81.63 APO 152.63 V2 34.786

172.22 ZAC 108.74 ETC 277.44 CLP 178.17

0LA 1.77 RAL 330.64 RA0 6568.5 VEL 12.708 PTH 2.31 VHP 10.849 OPA -10.00

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2MTH INJ TIME PO CST TIM

2441.89 -24.36 56.41 L_4.52 104.91 8 10 45 1841.9

4976.48 LP'Z.Z4 218.04 _3.30 72.01 21 17 12 4376.5

2176.87 -_5.63 36.54 204.13 105.94 928 30 1576.9

4716.74 23.49 198.49 202.85 70.97 22 33 23 4116.7

1957.36 -29.05 18.66 _D_.92 108.66 I0 34 58 1357.4

4509.01 26.86 181.33 201.46 65.01 23 36 12 3909.0
OIFFERENTIAL CORRECTIONS

TOE 2.6669 TRA 4.0339 TC3-2.3263 8AU 1._485

ROE .3537 RRA -.2517 RC3 .0635 FAU .00860

FOE .6201 FRA 1.0831 FC3 -.1855 85P 17486

8OE 2.6_3 BRA 4.0418 BC3 2.3_72 FSP -342

MI0-COURSE EXECUTION ACCURACY
_I 5275.5 Y,a 400.9 SG3 99.7

RRT -.1403 RRF -.J356 RI"F .9242

S_ 5Z90.7 _3 .0052 R13 -.9242
SG1 5275.8 SG2 396.9 THA 179.39

RAP 315.70 ECC 1.6604
INJ 2 LAT INJ 2 LONG

-22.07 48.49

19.58 210.38

-23.19 28.58

20.68 190.82

-26.21 10.64

23.63 173.65

ORBIT OETERMII_TION ACCURACY

ST 2650.6 SR 327.2 SS 593.6

CRT .8034 CRS -.7690 CST -.9981

LSA 2728.8 USA 197.2 SSA 14.5

ELI 2663.7 EL2 193.8 ALF 5.69

LAUNCH DATE OCT 17 1970 FLIGHT TIME 194.00 ARRIVAL DATE APR 29 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.00

RP 108.93 LAP -3.04

RC 203.212 GL 12.79

PLANE TOCENTRIC CONIC

C3 45.]91 VHL 6.722 DLA
LNCH AZHTH LNCH TIME L-I TIME INJ LAT

90.00 7 33 22 2493.56 -25.21
90.00 ZO 7 58 4984.71 22.42

I00.00 8 55 52 2227,48 -26.53

100.00 21 28 I0 4726.02 23.70

110.00 lO 6 44 2005.63 -30.07

110.00 22 33 47 4520.64 27.I5

DIFFERENTIAL CORRECTIONS

TDE Z.8718 TRA 4.4199 TC3-2.0360 BAU 1.2304

RCE .3746 RRA -.2516 RE3 .0503 FAU .00765

FDE .6477 FRA 1.1338 FC3 -.1471 85P 17617

_E 2.8961 8RA 4.4271 8C3 2.0366 FSP -339

DISTANCE 570.409

LOL Z3.Z1 VL 25.396 GAL 8.91AZL 86.6(3 HCA 296.65 SMA

LOP 319.89 VP 36.072 GAP 17.84 AZP 88o47 TAL 159.26 TAP

GP 9.32 ZAL 48.85 ZAP 170.33 ETS 103.87 ZAE 130.59 ETE

116.88 ECC .31318 INC 3.3993 Vl 29.887

95.91 RCA 80.Z8 APO 153.49 v2 34.788

172.36 ZAE 108.2I ETC 277,95 CLP 177.42

2.47 RAL 332.78 RA0 6568.7 VEL 12.906 PTH 2.35 VHP 11.249 DPA -9.51 RAP 318.07 ECC 1.7437

INJ LONG INJ RT ASC INJ AZUTH INJ TIME PC) CST TIU INJ 2 LAT INJ 2 LONG

59.95 209.11 103.33 8 14 56 1893.6 -23.13 51.90
218.59 207.32 72,23 21 31 3 4384.7 19.78 210.91

40.03 208.75 104.31 9 32 59 1627.5 -24.30 31 .94

199.10 _06.85 71.23 22 46 56 4126.0 20.92 191 .41

22.06 207.62 107.08 @0 40 10 140516 -27.44 13.85

18Z.II 205,45 68.39 23 19 7 3920.6 23.97 |74.38

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERHINATION ACCURACY

SGT 5263.3 S_R 390.6 SG3 97.7 ST 2697.7 SR 325.7 55 606.2
RRT -.1035 RRF -.1011RTF .9305 CRT .8063 CRS -.7756 CST -.9985

5_ 5277.7 R_3 .0043 R13 -.9305 LSA 2777.2 MSA 194.7 SSA 13.7

S_I 5263.4 5G2 388.5 THA 179.56 ELI 2710.5 ELZ 191.7 ALF 5.59

LAUN04 OATE OCT 17 1970 FLIGHT TIME 196.00 ARRIVAL DATE MAY 1 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -._

RP 108.92 LAP -3.12

RC _04.943 GL 12.64
PLANE TOCENTRI C CONIC

C3 51.110 VHL 7.149

LNCH A}_4TH LNCH TIME

90.00 7 36 40

90.00 20 20 39

I00.00 8 59

I00.DO 21 40 33

110.00 I0 11 I

lID.DO 22 45 28

OISTAN(E 574.989

LC_ 23.21 VL 25.350 GAL 10.01AZL 86.41HCA 299.80 5_A 116.64 ECC .32441 INC 3.5925 Vl 29.887

LOP 323.06 VP }6.042 GAP 18.56 AZP _.21 TAL 157.61 TAP 97.41 RCA 78.80 AP_ 154.48 V2 34.790

GP 9.19 ZAL 46.77 ZAP 170.'L_ ETS 108.57 ZAE 130.57 ETE 172.49 ZAC 107.68 ETE 278.44 CLP 176.65

OLA 3.09 RAL 334.78 RAO 6568.9 V£L 13.133 PTH 2.40 VHP 11.691 0PA -8.98

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2MTH INJ TIME PO CST TIU
2543.89 -25.96 63.45 213.65 101.73 8 19 4 1943.9

4995.95 LP2.65 219.33 211.28 72.53 21 43 55 4395.9

2276.86 -27.31 43.49 213.32 102.65 9 37 24 1676.9

4738.21 23.96 199.91 210.82 71.58 22 59 31 4138.Z

2052.89 -_D.97 25.45 212.28 105.26 10 45 14 1452.9

4534.95 27,51 183.O7 209.40 68.86 24 l 3 3934,9
01FFERENTIAL CORRECTIONS

TOE 3.0874 TRA 4.8306 TC3-1.7655 8AU 1.2966

ROE .3971 RRA -.2487 RE3 .0388 FAU .00676

FDE .6771 FRA 1.1882 FC3 -.1144 8SP 17738

BOE 3.1128 8RA 4.8370 Be3 1.7659 FSP -336

RAP 320.41ECC 1.8411

INJ 2 LAT INJ 2 LONG

-24.08 55.29

20.04 211.62

-25.30 35.27

21.22 192.19

-28.56 17.07

24.38 175.29

ORBIT 0ETERMINATION ACCURACY

ST 2735.1SR 323.9 55 619.7

CRT ,8103 CRS -.7830 CST -.9988
LSA Z816.6 MSA 191.5 SSA 13.0

ELI 2747.8 EL2 188.9 ALF 5.51

MID-COURSE EXECUTION ACCURACY

SGT 5246.6 SGR 379.8 5(,3 95.9

RRT -.0634 RRF -.0634 RTF .9369

5GB 5260.3 R23 .0037 R13 -.9369

5(;1 5246,6 ,5(;2 379.0 THA 179.74

_39



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 197OI

LAUNCH GATE _CT 17 1970 FLIGHT TIME 198.00 ARRIVAL CATE MAY 3 1971

HELIL_ENTRIC CONIC CISTANCE 579.3& r]

RL 149.08 LAL -.00 LOL 23.21 VL 25.305 GAL 11.20 AZL 86.Z0 HCA 301.96 5MA

RP 108.91 LAP -3.19 LOP 326.23 VP 36.014 GAP 19.35 AZP 87.93 TAL 156.00 TAP

RC 206.655 GL 12.46 GP 9.07 ZAL 44.84 ZAP 170.03 ETS 113.Z7 ZAE 130.53 ETE

PLANE TL,_ENTRIC CONIC

C3 58.054 VHL 7.619 CLA 5.65 RAL 3}6.65 RA0 6569.1 VEL 13.394 PTH Z.45 VHP

LNGH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 7 39 57 2592.76 -26.59

90.00 2'0 32 17 5009.97 22.93

100.00 9 3 1 7324.87 -27.98

lOO.OO 21 51 55 4753.09 24.28

ll0.OO 10 15 10 L_99.01 -31.74

110.00 22 56 15 4551.71 27.91

CIFFERENTIAL CORRECTIONS

TCE 3.3164 TRA 5.2701 TC3-1.5145 BAU 1.1756

RCE .4215 RRA -.2427 RC3 .0290 FAU .00580

FDE .7090 FRA 1.2474 FC3 o.0865 B,SP 17820

OCE 3.3431 6RA 5.2757 8C3 1.5147 FSP -331

116.41 ECC .33692 INC 3.7983 Vl 29.887

98.97 RCA 77.19 APO 155.63 VZ 34.793

172.63 ZAC 107.16 ETC 278.90 CLP 175.86

12.180 CPA -8.42 RAP 322.70 ECC 1.9554

INJ LONG INJ RT AS_ INJ A_ATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

66.89 218.11 100.12 8 23 10 1992.8 °24.92 58.62

220.26 215.19 72.92 21 55 47 4410.0 20.38 212.52

46.90 217.82 1(]0.97 9 41 45 1724.9 -26.18 38.56

200-90 214.72 72.01 23 11 8 4153.1 21.59 19}.14

28.B2 216.88 103.41 10 50 9 1499.0 -29.57 20.28

184.2[] 213.31 69.42 24 12 7 3951.7 24.86 176.37

MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 5226.4 SGR 368.6 SG} 94.1 ST 2764.7 SR 321.7 SS 634.7

ART -.0195 RM r -.0217 RTF .9432 CRT .8152 CRS -.7912 CST -.9990

•_ 5239.4 R_3 .0032 RI3 -.9432 LSA 2848.6 MSA 1_7.7 SSA 12.3

SGI 5226.4 ,_2 368.5 THA 179.92 ELI 2777.2 EL2 185.5 ALF 5.44

LAUNCH CArE OCT 17 1970 FLIGHT TIME 200.00 ARRIVAL CA TE MAY 5 1971

HELIOCENTRIC CONIC CISTANCE 583.5AI

RL 149.08 LAL -.00 LOL 25.21 VL 25.261 GAL 12.48 AZL 85.98 HCA 306.12 5NA 116.19 ECC .35088 INC 4.0195 V_ 29.887

RP 108.90 LAP -3.25 LOP }29.39 VP 35.987 GAP L:_).24 AZP 87.63 TAL 154.47 TAP I(]0.59 RCA 75.42 AFO 156.95 V2 34.797

RC 208.346 GL 12.27 GP 9.96 ZAL 43.05 ZAP 169.76 ETS 117.92 ZAE 130.45 ETE 172.77 ZAC 106.63 ETC 279.35 CLP 175.02
PLANE TOCENTRIC CONIC

C3 66.233 VHL 8.138 0LA A.14 RAL 338.39 RAO 6569.3 VEL 13.696 PTH 2.50 VHP 12.725 CPA -7.83 RAP 324.95 ECC 2.0900

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LA T INJ 2 LONG

90.00 7 43 13 2639.98 -27.11 7D.25 222.49 98.51 8 27 13 2'040.0 -25.65 61.00
90.00 20 42 55 5026.56 23.26 221.36 219.03 73.38 ZZ 6 41 4426.6 20.76 213.58

I(X].O0 9 6 30 2371.35 -28.54 50.24 222.23 99.30 9 46 Z 1771.3 -26.96 41.80

100.00 22 2 19 4770.42 24.64 2[]2.07 218.56 72.52 23 21 49 4170.4 Z2.OZ 194.25

110.00 IO 19 12 2143.81 -32.40 32.14 221.41 101.54 I0 54 56 1543.8 -30.47 23.46

110.O0 23 6 6 4570.72 28.36 185.50 217.15 70.07 24 22-17 3970.7 25.38 177.59

OIFFERENTIAL CCRRI[CTIONS MIO-COURSE EXECUTION ACCURACY CRBIT CETERMINATION ACCURACY

TOE 3.5612 TRA 5.7426 TC3-1.2823 8AU 1.1356 SGT 5L_3.Z SGR 357.2 ,5(;3 92.4 ST 2787.2 SR 519.1 SS 651 .7

ROE .4479 RRA -.2330 RC3 .02118 FAU .0048! RRT .0285 RRF .0242 RTF .9495 CRT .8212 CRS -.8001 CST -.9992

FOE .7437 FRA 1.3123 FC} --0628 8SP 17846 _ 5215.5 R23 -.003C] RI3 .9495 LSA 2874.3 MSA I83,3 $SA 11.7

BCE ].5893 BRA 5.747A 8C3 1.2825 FSP -326 SGI 5_3.2 SG2 357.I THA .11 ELI 2799.6 EL2 181 .3 ALF 5.39

LAUNCH OATE C_CT 17 1970 FLIGHT TIME 202.00 ARRIVAL GATE MAY 7 1971

HELIC_ENTRIC CONIC

RL 149.08 LAL -.00

RP I08._9 LAP -}.30

RC 210.017 GL 12.05

PLANETOCENTRIC CONIC

C3 75.915 VHL 8.713

LNCH AZMTH LNCH TIME

90.00 7 46 27

9(3.00 20 52 3(3

100.O0 9 9 57

I00.00 22 11 42

110.OO 10 23 6

110.00 23 15 2

CISTANCE 587.419

LOL 23.21 VL 25.219 GAL 13._7 AZL _5.74 HCA 309.28 5MA 115.97 ECC .36651 INC A.2592 Vl 29.887

LL_° 332.56 VP 55.962 GAP 21.23 AZP 87.}0 TAL 153.02 TAP 102.29 RCA 75.47 APO 158.47 V2 3A.802

GP 8.86 ZAL 4).40 ZAP 169.40 ETS 122.48 ZAE 130.33 ETE 172.91 ZAC 106.11 ETC 279.77 CLP 174.15

OLA 4.57 RAL 340.00 RAG 6569.5 VEL 14,045 PTH 2.56 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2685.37 -27.52 73.51 226.74 96.93 8 31 13

5045.49 23.62 212.63 221.78 73.9l 22 16 36

2416.08 -28.99 53.49 226.53 97.64 9 50 13

4790.01 25,03 203.39 222.32 73.11 23 31 32

21H7.10 -32.94 35.40 225.83 99.68 I0 59 33

4591.76 28.84 186.95 220.93 70.80 24 31 33

OIFFERENTIAL CORRECTIONS MIO-C(_RSE EXECUTION ACCURACY

TOE 3.8252 TRA 6.2531 TC3-1.0682 8AU 1.0842 SGT 5177.7 SGR 345.9 S_3 90.8

RCE .4764 RRA -.2191RC3 .0|43 FAU .00373 ART .0812 RRF .0751 RTF .9556

FOE .7820 FRA 1.3639 FC3 -.0425 8SP 17795 SG8 5189.3 RZ3 -.0029 RI3 .9556

8OE 3.8548 8RA 6.2570 BC3 1.O683 FSP -320 SGI 5177.8 SG2 344.8 THA .31

LAUN04 OATE OCT 17 1970 FLIGHT TIME L_4.00

HELIOCENTRIC CONIC 01STANCE 590.949

RL 1A9.08 LAL -.00 LCL 23.21 VL 25.179 GAL 15.40 AZL 85.48 PICA 312.44 SMA

RP 108.87 LAP -3.34 LOP 335.73 VP 35.938 GAP 22.34 AZP 86,95 TAL 151,66 TAP

RE 211.667 GL II.8I GP 8.76 ZAL 39.89 ZAP 168.9A ET5 J26.9_ ZAE 130,15 ETE
PLANETOCENTRIC CONIC

C3 87.444 VHL 9.351 0LA 4.92 RAL 34l.A7 RAO 6569.7 VEL |4.450 PTH 2.62 VHP

LNCH A2'MTH LNCH TIME L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIME

90.00 7 49 40 2728.66 -27.84 76,63 230.86 95.39 8 35 8

90.00 21 1 3 5066.58 24.01 124.05 226.43 _4.52 22 25 30

IO0.O0 9 13 19 2458.82 -29.33 56.62 230.69 96.03 9 54 18

IOO.OO 22 L_D 5 4811.65 25.45 ,304.86 225.98 73.77 23 40 17

110.00 10 26 52 _28.62 -33.38 38.57 230.11 97,86 11 4 1

llO.OO 23 23 1 4614.62 29.34 188.54 224.62 71.6_ 24 39 56
OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 4.1117 TRA 6.BO72 TC3 -.8717 8AU I.OI9I SGT 5150.7 SGR 334.8 S_3 89.3

ROE .5074 RRA -.L_2 RC3 .0092 FAU .D0253 RRT .1390 RRF .1314 RTF .9615

FOE .8245 FRA 1.4634 FC3 -.0250 8SP 17645 SG8 5161.6 R23 -.0029 R}3 .9615

802 4.1429 8RA 6.8102 Be3 .8717 FSP -3II S_I 5150.9 ,54;2 331.6 THA .52

13.335 0PA -7.23 RAP 327.15 ECC 2.2A94

PO CST TIM INJ 2 LAT INJ 2 LONG

2085.4 -26.28 65.06

4445.5 21.19 214.80

1816.1 -27.63 44.95

AI�O.O 22.A8 195.52

1587.1 -31.26 26.59
3991.8 25.95 178.96

ORBIT DETERMINATION ACCURACY

ST 2803.9 SR 316.3 $5 671.2
CRT .8281CRS -.8098 CST -.9994

LSA 2894.9 MSA 178.2 SSA II.I

ELI 2816.2 EL2 176.5 ALF 5.36

ARRIVAL OATE MAY 9 1971

115.76 ECC .38407 INC 4.5218 VI 29.887

104.10 RCA 71.30 APO 160.22 V2 34.807

173.05 ZAC 105.59 ETC 280.16 CLP 173.22

I4.019 OPA -6.61 RAP 329.29 ECC 2.A391

PO CST TIM INJ 2 LAT INJ 2 LCNG

2128.7 -26.80 68.12

4A66,6 21.66 216.17
1858.8 -28.19 A8.00

42J1.7 22.98 196.93

1628.6 -31.93 29.64

4014.6 26,55 180.47

ORBIT 0ETERMINATION ACCURACY

ST 2815.4 SR }13.1 58 693.8

CRT .8359 CRS -.SZOZ CST -.9995

LSA 2911.3 MSA 172.6 SSA 10.5

ELI 2827.6 EL2 171.1ALF 5.33
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH GATE OCT 17 1970 FLIGHT TIME 206.00 ARRIVAL DATE NAY l] 197l

HELIOCENTRIC CONIC 0ISTANCE 594.047

RL 149.08 LAL -.00 LOL Z].Z1 VL 25.140 GAL 17.09 AlL 85.19 HCA ]15.59 SNA 115.57 ECC .40384 INC 4.H123 Vl 29.887

RP 10H.86 LAP -3.37 LOP 338.90 VP 35.917 GAP 23.60 AZP 66.56 TAL 150.43 TAP 106.0] RCA 68.90 APO 162.24 VZ 34.B13

RC 213.296 GL li.56 GP 8.67 ZAL ]6.54 ZAP 168.38 ET$ I]I .ZZ ZAE 129.92 ETE 17].Z! ZAC I05.08 ETC 280.53 CLP 172.24

PLANE TOCENTRIC CONIC

C3 i01.264 VHL 10.063 CLA 5.ZI RAL ]4Z.B| RAG 6570.0 VEL 14.920 PTH Z.69 VHP |4.792 GPA -5.98 RAP 33! .37 ECC Z.6666

LNCH ATMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A2'MTH IN] TIN[ PC) CST TIN IN] 2 LAT IN] 2 LONG

90.00 7 52 50 2769.58 -28.D7 79.61 234.80 9].92 8 ]9 O 2169.6 -27.23 7!.04

90.00 21 8 32 5089.67 24.42 22§.62 229.97 75.21 22 ]3 21 4489.7 22.15 217.69

100.00 9 16 38 2499.29 -29.59 59.60 234.67 94.48 9 58 18 1899.3 -28.65 50.92
lO0.O0 22 27 25 4835.19 25.89 206.47 229.5] 74.51 2] 48 0 42]5.2 23.52 198--48

110.00 IO 30 30 2268.11 -3].70 41.60 2]4.22 96.09 11 8 18 1668.! -32.49 32.58

I1D.DO 23 30 2 4639.14 29.86 |90.26 228.21 72.52 24 47 21 4039.1 27.18 IB2.IO

GIFFERENTIAL CORRECTIONS MI0-COURSi" EXECUTION ACCURACY OR6IT GETERHINATION ACCURACY'

TOE 4.4249 TRA 7.4113 TC] -.6918 BAU .9366 5GT 5122.5 S/_R 324.4 E_3 87.9 ST 2922.2 SR 309.7 SS 72D.I

ROE .54|4 RRA -.17§5 RE] ._355 FAU .00116 RRT .2023 RRF .I934 RTF .9672 CRT .8447 CRS -.8]I2 CST -.9996

FOE .9722 FRA !.5fi22 FC] -.0099 BSP 17361 SC_ §132.8 R23 -.0030 RI3 .9672 LSA 2924.] NSA I66.4 SSA 9.9

6CE 4.4579 BRA 7.4134 8C_- ._918 FSP -}O1 5GI 5123.0 SG2 517.6 THA .74 ELI 28]4.4 EI._° I65.| ALF 5.]|

LAUNCH DATE OCT 17 1970 FLIGHT TIME 208.00 ARRIVAL GAT£ MAY 1] 1971

MELIOCENTRIC CONIC DISTANCE 596.599

RL 149.08 LAL -.00 LOL 23.21 VL 25.103 GAL |9.94 AZL 84.86 HCA ]18.75 SHA 115.]8 ECC .42620 INC 5.I376 Vl 29.887
RP 108.8] LAP -3.38 LOP 342.08 VP 35.897 GAP 25.03 AZP 86.1] TAL 149.35 TAP 108.10 RCA 66.21 APO 164.56 V2 ]4.819

RC 214.903 GL 11.29 GP 8.59 ZAL 37.34 ZAP 167.71 ETS 135.34 ZAE 129.61 ETE- 17].37 ZAC 104.58 ETC 280.87 CLP 171.17

PLANETOCENTRIC CONIC

C3 117.956 VHL 10.86! OLA 5.42 RAL 344.00 RAG 657D.2 VEL 15.469 PTH 2.76 VHP 15.669 OPA -5.35 RAP ]]].]6 ECC 2.9412

LNCH AZNTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC I'NJ 4214TH IN] TIME PC) CST TIN IN] 2 LAT IN] _ LONG
90.00 7 55 59 ?.807.75 -_.21 82.'39 Z]8.5] 92.53 8 42 47 2207.8 -27.56 _ " 7].78

90.00 21 14 52 5114.65 24.85 227.]9 2]3.37 75.96 22 40 7 4514.6 22.67 219,33

lOO.OO 9 19 53 2537.14 -29.75 62.40 238.44 93.02 10 2 II 1937.1 -29.02 53.68

IDO.O0 22 33 39 4860.48 26.34 ZOS._Z 2]2.95 75.33 23 54 40 4260.5 24.07 Z00.lfi
110.D0 10 ]4 0 2305._Z -33.93 44.48 238.12 94.40 11 12 25 1705.2 -32.95 35.38

110.OO 2] _6 2 4665.16 30.37 192.11 231.67 7].51 24 5] 48 4065.2 27.82 J8].8fi

OIFFERIENTIAL CORRECTIONS NI0-CCXJR,_ EXlECUTION ACCURAC_ ORBIT 0ETERNINATION ACCURACY'

TOE 4.7682 TRA 8.0719 TC3 -.5284 BALI .8333 SGT 5093.3 _ 314.8 SG3 86.6 5T 2824.1 SR 306.2 SS 750.6

ROE .fl789 RRA -.I439 Re3 .0031 FAU-.00042 RRT .2709 RRF .2612 RTF .972fi CRT .8fi43 CRS -.8429 CST -.9997

F0E .92fl7 FRA |.6fll7 FC3 .0031 8SP 16949 Sr_3 5103.0 I;_3 -.0032 R|3 .9725 LSA 293].8 MSA 159.7 SSA 9.4
_E 4.8032 BRA 8.0732 8C3 .5284 FSP -289 SC.! 5094.0 SG2 303.0 THA .96 ELI 2836.2 EL2 158.5 4LF 5.]1

LAUNCH GAT£ OCT 17 1970 FLIGHT TIME 210.00 ARRIVAL OATE NAY 15 1971

HELIOCENTRIC CONIC GISTANCE 598.460

RL 149.08 LAL -.00 LOL 23.21 VL 25.069 GAL Z1.01AZL 84.49 PiCA 321.91 S_A 115.21 ECC .4fllflfi INC 5.5067 Vl 29.887

RP 108.81 LAP -].]9 LOP ]45.25 VP ]5.880 GAP 26.67 AZP 85.66 T4L 148.45 TAP liD.]6 RCA 63.19 APO 167.2] V2 34.826

RC 216.489 GL 11.0! GP 8.50 ZAL 36._ ZAP 166.91ETS I]9.3| ZA£ 129.21ETE 173.55 ZAC 104.09 ETC 281.18 CLP 170.02

PLANETOCENTRIC CONIC

C_ 118.285 VHL 11.759 DLA 5.55 RAL ]45.0"3 RAO 6570.5 _L 16.113 PTH 2.8] VHP 16.670 0P* -4.74 RAP ]]5.26 ECC 3:_158

LNCH ATNTH LNCH TIME L-I TIME INJ LAT _NJ LONG ZNJ RT ASC INJ AZMTH INJ TIM_ PO CST TIN ZNJ Z LAT INJ 2 LONG

90.00 7 59 7 2842.77 -28.29 84.95 242.02 91.25 8 46 29 224_.8 -27.82 76.3I

90.00 21 19 59 5141.37 25.27 229.17 Z]6.6| 76.79 22 45 40 4541.4 _].21 221.11
JOG.D0 9 23 5 2571.95 -29.85 64.99 241.97 91.66 I0 5 56 1971.9 -29.30 56.22

|0_.00 22 _ 42 4897.42 26.79 210.09 236.20 76.22 24 0 10 4287.4 24.6] 201.96

110.00 IO 37 19 2339.57 -]4.08 47.15 241.77 92.83 I! 16 19 1739.6 -33.31 ]7.99
110.OO 23 40 57 4692.56 30.89 194._ 234.98 74.57 24 59 9 4092.6 28.46 185.72

OIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 5.14_7 TRA 8.7957 TC3 -._SlI 8AU .7046 SGT 506_.4 SGR 306.7 ,5(;] 85.4 ST 2820.5 SR _02.8 SS 786.0

ROE ._206 RRA -.I041RC3 .0018 FAU.-.00229 RRT .3444 RRF .3345 RTF .9774 CRT .8646 CR5 -.8551 CST -.9998
FOE .98§9 FRA 1.76_6 FC3 .0144 8SP 16406 S¢_ _71.7 1_3 -.0035 RI3 .9774 LSA 2939.6 NSA 152.5 SSA 8.8

60£ 5.1830 eRA 8.7963 _C3 .3811 FSP -276 SGI 5063.5 SG2 287.8 THA |.L_3 ELI 2832.6 EL2 151.4 ALF 5.32

LAUNCH OATE OCT 17 1970 FLIGHT TIME 212.00 ARRIVAL C_TK M_v 17 1971

HELIOCENTRIC CONIC OIST/_CE 599.429

RL 149.08 LAL -.00 LOL 23.21 VL 25.037 GAL 23.34 *ZL 84.07 PICA 325.07 SMA 115.05 ECC .48040 INC 5.9320 Vl 29.887

RP 108.79 LAP -3._9 LCP 348.42 VP 35.865 GAP _.56 AZP 85,13 TAL 147.77 TAP 112.85 RCA 59.78 APO 170.]2 v2 34.834

RC 218.051 GL 10.71 GP 8,42 ZAL 35,45 ZAP 165.96 ETS 143.|0 Zl_. 128.69 ETE 17].74 ZAC 10].62 ETC 281.46 CLP 168.75

PLAMETOCENTRIC CONIC

C3 163.272 VHL 12.778 0LA 5.59 RAL ]45°89 RAG 6570.8 V_L |6,870 PTH 2.9! VHP 17.819 OPA -_.15 R_P ]]7.06 ECC ].6870

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG
90,00 8 2 12 2874.10 -_8.32 87.24 245.21 90.I0 8 50 6 2274.1 -28.00 78.59

90.DO 21 23 45 5169.89 25.70 231.15 239.65 77.69 22 49 55 4569.9 23.75 223.02

IDO.DO 9 26 II 2603.21 -_9.89 67.]| 245._0 90.44 40 9 ]4 2_0].2 -29.51 58.53

JDO.DO L_ 42 27 4916.01 27.24 212.10 239.27 77.18 24 4 23 4316.0 25.20 203.89

110.00 10 40 29 2370.68 -34.16 49.58 245.12 91.39 II 20 0 1770.7 -33.59 40.38

IIO.DO 2] 44 39 4721.31 31.39 196.I7 238.12 75.71 25 ] 20 4121.3 29.11 187.71

GIFFKRIENTIAL CORRECTIONS MID-C(_UR_E EXECUTION ACCURACY QRBIT 0ETERNIN_TION 4CCURAC_

TDE 5.510_ TRA 9.5393 TC3 -.2619 8AU .5716 S_T _00_.5 S_dR 29_.9 SG3 83.7 ST 2787.2 SR 298.9 SS 819.4

RO£ .6664 RRA -.0556 RC3 .00|4 FAU-.00407 RRT .4|98 RRF .4088 RTF .9817 CRT .8746 CR5 -.8665 CST -.9998

FOE 1.0431 FR4 1.8798 FC3 .0216 8SP I6946 S_ 5011.5 R23 -.0039 RI3 .9817 LSA 2916.8 NS_ 145.2 SS_ 8.2

_OE 5.5506 BRA 9.5]94 8C] .2619 FSP -_83 _| _004.I S_2 272.2 THA 1.44 ELI 2799.4 EL2 144.] ALF 5.]7
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATE OCT 17 1970 FLIGHT TIME 214.00 ARRIVAL BATE MAY 19 1971

HELIOCENTRIC CONIC CISTANCE 599.257

RL 149.08 LAL -.00 LC¢ 23.21VL 25.008 GAL 25.99 AZL 83.57 HCA

RP 108.76 LAP -3.38 LOP 351.60 VP 35.853 GAP 30.75 A/P 84.53 TAL

RC 219.589 GL 10.4! GP 8.33 ZAL 34.79 ZAP 164.88 ETS 146.73 ZAE
PLANE TOCENTRIC CONIC

C3 194.294 VHL 13.939 0LA 5.54 RAL 346.56 RA0 6571.1 VEL 17.766 PTH

LNCH AZMTH LNCM TIME L-I TIME INJ LAT

90.00 8 5 16 2901.18 -28.30

90.00 ZI ?6 l 5200.?4 26.13

100.00 9 29 13 2630.37 -29.89

1OO.00 22 44 45 4946.28 27.68

IlO.O0 lO 43 28 2398.02 -34.18

110.OO Z3 47 0 4751.39 31.87

GIFFERENTIAL CORRECTIONS

TOE 5,.9395 TRAIO.3833 TC3 -.1492 BAU .3876

ROE .7186 RRA .0046 RC3 _00?0 FAU-.OO658

FOE 1.1|41 FRA 2.0156 FC3 .0293 BSP J6841

BDE 5.9828 8RAI0.3833 BC3 .1492 FSP -?78

378.73 SMA

147.38 TAP

128.04 ETE

2.99 VHP 19.146 BPA -3.60 RAP 338.71 ECC 4.1976

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ E_LAT INJ 2 LONG

89.22 248.07 89.11 8 53 37 2301.2 -2#.13 80,56

233.27 242.47 78.67 22 52 42 4600.2 24.30 225.08

69.33 248.10 89.38 10 13 4 2030.4 -29.65 60.53

214.?4 242.11 78.23 24 7 lI 4346.3 25.77 205.96

51.71 748.17 90.13 lI 23 26 J798.0 -33.79 42.49

198.39 241.05 76.94 25 6 11 4151.4 29.75 189.82

MI0-COURSE EXECUTION ACCURACY OR61T CETERMINATION ACCURACY

SGT 4951.9 SGR ?95.4 SG3 82.4 ST 2759.6 SR 295.4 $5 662.9

RRT .4969 RRF .4873 RTF .9855 CRT .8856 CRS -.8789 CST -.9999

568 4960.7 R_3 -.0047 RI3 .9855 LSA ?903.2 MSA 137.5 SSA 7.7

SG! 4954.0 SG? 256.3 THA 1.70 ELI ?772.0 EL2 136.6 ALF 5.43

114.91ECC .51329 INC 6.4305 VI ?9.887

I15.61 RCA 55.93 APO 173.89 v2 34.842

173.96 ZAC 103.17 ETC 281.71 CLP 167.34

LAUNCH DATE OCT 17 1970 FLIGHT TIME 716.00 ARRIVAL 0ATE MAY 21 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.(30
RP 108.74 LAP -3.36

RC 221.103 GL 10.08

PLANETOCENTRIC CONIC

C3 _33.210 VHL 15.271

LNCH AZMTH LNCH TIME

90.00 8 8 17

90.00 21 26 34

100.00 9 32 I0

lOG.DO 22 45 22

110.00 10 46 13

lJO.O0 23 47 48

DISTANCE 597.598

LCL 23.21 VL ?4.984 GAL 29.01 AZL 82.97 HCA 331.39 SMA
LOP 354.78 VP 35.845 GAP 33.30 AZP 83.82 TAL 147.33 TAP

GP 8.24 ZAL 34.38 ZAP 163.58 ETS 150.20 ZAE 177.22 ETE

DLA 5.38 RAL 347.00 RAO 6571.4 VEL 18.829 PTH 3.07 VHP 20.689 0PA -3.10 RAP 340.21 ECC 4.8380

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ E LAT INJ 2 LONG

2923.77 -?8.27 90.84 250.54 88._0 8 57 O 2323.3 -28.21 82.17

5?32.60 26.54 235.55 245.0? 79.74 2? 53 47 4632.6 24.85 227.29

2652.72 -29.86 70.99 250.59 88.50 10 16 73 L_flS.7 -29.75 62.19
4978.38 28.10 216.53 244.69 79.37 ?4 8 ?1 4378.4 26.35 208.17

?4?0.94 -34.17 53.50 250.70 89.07 I1 ?6 34 1820.9 -33.92 44.26

4782.93 32.33 200.73 243.72 78.75 ?5 7 31 4182.9 30.38 I92.06

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 4895.4 SGR 293.6 SG3 81.2 ST 2723.7 SR 292.1 SS 913.4
RRT .5748 RRF .5660 RTF .9888 CRT .8968 CRS -.8913 CST -.9999

,SG8 4904.? R23 -.0045 RI3 .9888 LSA 2884,7 MSA 129.5 SSA 7.1

SG1 4898.4 ,_G? 240.I THA 1.98 ELI 2736.3 EL2 128.6 ALF 5.5J

DIFFERENTIAL CORRECTIONS

TOE 6.4102 TRAII.3075 TC3 -.0501BAU .1567

ROE .7782 RRA .0782 RC3 .0034 FAU-.O0976

FCE 1.1946 FRA 2.1707 FC3 .0362 8SP 16715

BOE 6.4572 8RAll.3078 8C3 .0507 FSP -274

114.78 ECC .55085 INC 7.0268 VI 29.887

118.72 RCA 51.56 APO 178.01 VE 34.8_1

174.20 ZAC 102.75 ETC 281.93 CLP 165.75

LAUNCH GATE OCT 17 J970 FLIGHT TIME 718.00 ARRIVAL GATE MAY 23 1971

HELIOCENTRIC CONIC

RL 149.08 LAL -.00

RP 108.71 LAP -3.33

RC 222.592 GL 9.74

PLANE TOCENTRIC CONIC

C3 282.542 VHL 16./_0)

LNCH AZNTH LNCH TIME

90.00 8 I1 16

90.00 21 25 6

I00.00 9 35 0

100.00 22 44 3

lI0.OO 10 48 44

110.00 23 46 49

OIFFERENTIAL CORRECTIONS

TOE 6.9246 TRA12.3157 TC3

ROE .8468 RRA .1677 RC3

FOE 1.2862 FRA 2.3468 FC3

BOE 6.9762 8RA12.3169 8C3

LAUNCH GATE OCT 17 1970

8ISTANCE 593.998

LOL 23.71 VL ?4.964 GAL 32.49 AZL 82.24 HCA 334.55 SMA 114.69 ECC .59368

LOP 35?.96 VP 35.840 GAP 36.31 AlP 82.99 TAL 147.7! TAP I72.25 RCA 46.60

GP 8.14 ZAL 34.23 ZAP 162.05 ETS 153.5J ZAE I76.18 ETE 174.48 ?AC 102.36

INC 7.7577 VI 29.887

APO 182.78 v2 34.860

ETC 282.10 CLP 163.95

BLA 5.08 RAL 347.?0 RAG 6571.6 VEL 20.096 PTH 3.14 VHP 22.492 CPA -2.69 RAP 341.51 ECC 5.6499

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2939.51 -28.23 92.02 ?52.54 87.70 9 0 16 2339.5 -28.25 83.36

5267.30 26.94 238.0I 247.26 80.92 22 52 54 4667.3 25.40 229.68

2669.42 -29.82 72.23 252.61 87.85 IO 19 30 2069.4 -29.80 63.43

5012.62 28.51 219.00 246.97 80.60 24 7 36 4412.6 26,91 210.56

2438.66 -34.14 54.88 ?52.79 88.75 II ?9 23 1838.7 -34.0! 4fi.6_

4816.15 32.77 203.?? 246.11 79.67 25 7 5 4216.1 31.00 194.45

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

.0360 8AU .1375 SGT 4832.0 SGR ?94.9 SO3 80.0 ST 2677.7 SR 289.2 $S 972.2

.0055 FAU-.01386 RRT .6495 RRF .6418 RTF .9915 CRT .9(]81 CRS -.9035 CST -.9999

.0425 BSP 16579 SG8 484J.0 R23 -.0047 RI3 .9915 LSA 2860.8 MSA 121 .3 SSA 6.6

.0364 FSP -271 SG1 4835.8 SG2 ?24.0 THA 2.77 ELI 2690.5 EL2 120.5 ALF 5.61

FLIGHT TIME 2_.00 ARRIVAL 0ATE MAY 25 1971

HELIOCENTRIC CONIC DISTANCE 587.873

RL 149.08 LAL -.00 LOL 23.21 VL 24.95! GAL 36.52 AZL 81.32 HCA 337.70 5HA 114.62 ECC .64_32 INC 8.6805 V! 29.887

RP 108.68 LAP -3.28 LOP I .14 VP 35.84! GAP 39.87 AZP 8_.96 TAL 148.62 TAP 126.37 RCA 41 .00 APO 188.25 V2 34.870

RC 224.055 GL 9.37 GP 8.03 ZAL 34.41 ZAP 160.74 ETS 156,68 ZAE I74.89 ETE 174.80 ZAC 102.02 ETC 282.24 CLP 161.88
PLANETOCENTRIC CONIC

C3 345.692 VHL 18.393 OLA 4.63 RAL 347.08 RAO 6571.9 VEL 21.610 PTH 3.22 VHP ?4.609 0PA -2.38 RAP 342.57 ECC 6.6892

LNCH AA'MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 8 14 13 2948.90 -28.20 92.71 754.00 87.36 9 3 ?2 ?348.9 -28.27 84.04

90.00 21 21 16 5304.83 27.31 ?40.69 749.14 87.21 ?2 49 41 4704.8 25.95 232.29

IOO.O0 9 37 44 2679.50 -29.79 72.98 ?54.09 87.46 10 22 23 L>079.5 -29.83 64.17

1(30.00 22 40 26 5049.46 28.89 271.67 248.89 81.96 24 4 35 4449.5 27.47 213.15
TIO.OO IO 50 58 ?450.29 -34.12 55.79 254.30 87.71 I1 31 48 1850.3 -34.06 46.55

110.00 23 43 41 4851.43 33.17 205.90 248.15 81.21 25 4 33 4251.4 31.60 197.03
OIFFERENTI4L CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERHINATION ACCURACY

TOE 7.4821 TRAI3.4056 TC3 .I098 B_U .5088 SGT 4760.4 SGR 299.5 SG3 79.0 ST 7619.6 SR 286.7 SS I040.3

ROE .9265 RRA .2759 RC3 .0081 FAU-.OI924 RRT .7183 RRF .7119 RTF .9938 CRT .9190 CRS -.9153 CST -.9999
FOE 1.3903 FRA 2.5467 FC3 ,0482 BSP 16386 SGB 4769.8 R23 -.0048 RI3 .993_ LSA 2830.9 MSA J13.2 SSA 6.0

BOE 7.5393 8RA13.4085 BC3 .llOI FSP -267 SGI 4765.? SO2 208.2 THA ?.59 EL1 2632.9 EL2 112.4 ALF 5.75

??42



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH GATE OCT 18 1970 FLIGHT TIME 70.00 ARRIVAL GATE CEC 27 ]970

HELIOCENTRIC CONIC CISTANCE E14.513

RL 149.04 LAL -.00 LOL 24.20 VL ?9.981GAL -]6.64 AZL 87,51HCA 98.62 SHA 150.46 ECC .266§6 INC Z.4883 Vl 29.896

RP 107.48 LAP 2.46 LOP 122.83 VP 39.84Z GAP -1.38 AZP 90.]7 TAL 255.I6 TAP 353.78 RCA |07.34 4PO 193.57 VZ 35.256

RC 71.818 GL 8.66 GP -ZZ,18 ZAL 167.96 ZAP 79.29 ETS 1.35 ZAE 154.90 ETE 252_07 ZAC 76.77 ETC 257.2O CLP -78.42

PLAN[ TOCENTRI C CONIC

C3 68.58(3 VHL 8.Z81 CLA -4.22 RAL 213.36 RAO 6569.3 VEL 13.782 PTH 2.52 VHP. 4.993 0PA -35.11 RAP 213.54 ECC 2.1287

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 O ZZ 48 2388.32 -23.37 5Z.BO 94.56 106.46 1 2 36 1788.3 -20.89 45.00

90.00 11 17 58 5294.82 27.22 239.98 98.12 BI.B6 12 46 13 4694.8 25.8! 211.59

100.00 I 42 IO 2132.31 -24.76 33.5! 94.10 107.3! 2 17 42 1532.3 -22.16 25.68

1_0.00 12 41 17 5026.06 28.65 219.97 97.88 81.09 14 5 3 4426.1 27.12 211.50

llO.O0 Z 45 52 1932.88 -ZB.50 16.97 92.70 109.72 3 18 4 1332.9 -25.55 9.04

110.00 13 54 5 4798.25 32.54 Z01.88 97.08 78.90 15 14 3 4198.3 30.67 193.16

OIFFERENTIAL CORRECTIONS MIO-C(XJRSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE .]B4Z TRA -.8489 TC3 -.1320 BAU .2253 ._T 682.! _ 468.Z 5(13 189.2 ST 319.2 SR - 243.6 SS 393.1

RCE -.3392 RRA -.3102 RC3 -.2072 FAU .09098 RRT .4365 RRF .56_0 RTF .6BOB CRT -.6545 CRS .8846 CST -.9275

FDE 1.2866 FRA -.8916 FC3-1.1485 8SP 1577 5GB 827.3 RZ3 .1246 RI3 .7316 LSA 537,9 MSA 161.4 SSA 18.9
ElOE .5125 8RA .9038 8C3 .2457 FSP -538 5GI 726.B S_2 395.3 THA 24.28 ELl 368.5 EL2 159.6 4LF 146.34

LAUNCH GATE OCT 18 1970 FLIGHT TIME 72.00 ARRIVAL C4TE CEC 29 I970

HELIOCENTRIC CONIC 0ISTANCE 220.964

RL 149.04 LAL -.00 LCt. 24.L_ VL 29.9"_7 GAL -16.46 AZL 87.35 HCA 101.87 ,5_A 149.91ECC .28332 INE 2.6452 VI 29.896

RP 107.48 LAP 2.59 LOP 126.08 VP 39.803 GAP -.77 AZP 90.54 TAL 254.67 TAP 356,53 RCA 107.44 APO 192.38 v2 35.258

RC 74.992 GL 9.31 GP -22.B1ZAL 167.29 ZAP 84.03 ETS 359.50 ZAE 153.17 ETE 245.28 ZAC 75.86 ETC 256.93 CLP -83.52

PLANET(XSNTRIC CONIC

C3 67.0BI VHL B.190 DLA -3.72 RAL 213.86 RA_ 6569.3 VEL 13.727 PTH 2.5J VHP 4.909 OPA -34.99 RAP 211.32 ECC 2.1040

LN_ A2'MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 0 2"0 59 2398.91 -23.57 53.5! 94.86 106.I6 I O 58 1798.9 -21.13 45.69

90.00 ]l 23 46 5273.70 27.00 2]8.47 97.98 81.14 12 51 40 4673.7 25.50 210.12

lOO.OO 1 40 35 2142.12 -24.96 34.17 94.4l 107.01 2 16 1B 1542.1 -22=39 26.31

100.00 12 46 51 5OO5.72 28.43 218.50 97.72 80.35 14 10 17 4405.7 26._0 210.07

|10.00 2 44 51 1940.97 -28.69 17.53 93,03 109.44 3 17 12 I341.0 -25.Z7 9.57

110.00 13 59 5 4779.65 32.29 200.48 96.87 78.11 15 18 45 4179.6 ]0.32 191.82

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY CRSIT 0ETERMINATION ACCURACY

TO[ .4104 TRA -.9052 TC3 -.1758 BAU .2517 5GT 759.1 _ 473.4 SG3 196.2 ST 356.3 5R Z33.8 Ss 406.9

ROE -.3212 RRA -.]033 RC3 -.2187 FAU .09324 RRT .4744 RRF .5842 RTF .7229 CRT -.6651 CRS .8846 CST -.9328

FOE I .3424 FRA -.8896 FC3-1 .Z034 _SP 1843 SGB 894.6 R"Z3 .1281 R13 .7624 LSA 566.1 MSA 162.3 SSA 18.9

BOE .5370 BRA .9547 BC3 .2806 FSP -566 SG! B03.3 ,502 393.8 THA 22.03 ELI 396.2 EL2 157.0 ALF 151.56

LAUNCH C4TE L_T 1B 1970

HELIOCENTRIC CONIC

RL 149.04 L4L -.00

RP 107.48 LAP 2.71

RC 77.186 GL 9.98

PLANETOCENTRIC CONIC

C3 65.630 VHL 8.|01

LNCH AZMTH LNCH TIME

90.00 0 19 24

90.00 11 29 50

100.00 1 39 15

100.00 12 52 41

110.00 2 44 3

llO.OO 14 4 21

FLIGHT TIME 74.00 ARRIVAL GATE

DISTANCE 227.367

LC_. 24.28 VL 29,866 GAL -16.27 AZL 87.19 HCA 105.11 SHA 149.30 ECC .28015 INC 2.8060 Vl 29.896

LOP 129.33 VP 39.758 GAP -.19 AZP 90.73 TAL 254.07 TAP 359.18 RCA 107.48 APO 191.13 V2 55.259

GP -2],4_ ZAL 166.56 ZAP 88.62 ETS 357.63 ZAE 151.23 ETE 239.37 ZAE 75.00 ETC 256.68 ELP -88.50

CLA -5.20 RAL 214.42 RAG 6569.2 VEL 13,674 PTH 2.50 VHP 4.854 OPA -34.86 RAP 209.26 ECC 2.0801

L-I TIME INJ LAT INJ LONG JNJ RT ASC INJ AZMTH JNJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG

2409.64 -23.77 54.23 95.23 105.85 0 59 33 1809.6 -21.37 46.38

5252.52 26.77 236.96 97.91 80.41 12 57 23 4652.5 25.17 228.66

2152.07 -25.15 34.85 94.79 106.71 2 15 7 1552.1 -22.62 26.96

4985.32 28.19 217.03 97.63 79.61 14 15 46 4385.3 26.46 208.65

1949.18 -28.87 18.10 93.44 109.15 3 16 32 1349.2 -25.99 10.10

4760.98 32.02 199.10 96.72 77.33 15 23 42 4161.0 29.94 190.50

OEC, 3] 1970

01FFERENTIAL CORRECTIONS

TOE .4806 TRA -.9632 TC3 -.2225 8AU .2802

RDE -.3033 RRA -.2936 RC3 -.2290 FAU .09457

FOE 1.3852 FRA -.8754 FC3-1.2475 BSP 2127

BOE .5683 BRA 1.0070 BC3 .3193 FSP -588

LAUNCH OATE OCT 18 1970

HELIOCENTRIC CONIC

RL 149.04 LAL -.00

RP 107.48 LAP 2.82

RC 79.396 GL I0_68

PLAMET(3(ENTRIC CONIC

C3 64.2_Z _ 8.014

LNCH A214TH LNCH TIME
90.00 0 17 58

90.00 II 36 13

I00.00 1 319 4
100.00 12 58 48

II0.00 2 43 26

110.00 14 9 55

DIFFERENTIAL CCRRECTIONS

TDE .5347 TRA-I.O2"Z3 TC_ -.2715 BAU .3100

RO£ -.1857 RRA -.2815 RC3 -.2381FAU .09500

FOE 1,4147 FRA -.8508 FC3-1.2807 BSP 2428

BO£ .6062 6RA 1.0604 8C_ .361| FSP -605

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 843.3 SGR 476,4 ,,_3 201.3 ST }97.0 5R 223.7 SS 418,9

RRT .5048 RRF .6025 RTF .7557 CRT -.6760 CR5 .8855 CST -.9374

,SGB 968.5 R23 .1330 RI3 .7867 LSA 597.0 MSA 162.3 SSA 19.0

501 885.9 SG2 391.5 THA 19.98 ELl 429.4 EL2 152.4 ALF 155.93

FLIGHT TIME 76.00 ARRIVAL GATE JAN 2 1971

DISTANCE 233.723

LC¢. 24.20 VL 29.801GAL -16.08 AZL 87.03 HCA 108.35 SMA

LOP 132.58 VP 39.709 GAP .38 AZP 90.94 TAL 253.39 TAP

GP -23.95 ZAL 165.76 ZAP 93.04 ETS 355.73 ZAE 149.15 ETE

148.65 ECC .27703 INC 2.9718 Vl 29.896

1.74 RCA 107.47 APO 189.83 V2 35.259

234.28 ZAC 74.20 ETC 256.46 CLP -93.33

OLA -2.68 RAL 215.04 RAO 6569,2 VEL 13.623 PTH 2.49 VHP 4.824 0PA -34.74 RAP 207.38 ECC 2.0569

L-I TIME INJ LAT INJ LONG INJ RT AS_ JNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2420.70 -23.98 54.96 95,66 I05.53 0 58 19 1820.7 -21.62 47.10

5231.05 26.52 235.44 97.89 79.69 13 3 24 4631.0 24.83 227.18

E162.33 -25.35 35.54 95,23 106.39 2 14 6 1562.3 -22.86 27.6_

4964.64 27.93 215.55 97.59 78.88 IA 21 33 4564.6 26.11 207.22

1957.68 -_9.06 18.69 93.91 108.84 3 16 4 1357.7 -26.21 10.66

4742.06 31.73 197.70 96.64 76,55 15 28 57 4142.1 29.55 189.16

MID-COURSE EXECUTION ACCURACY ORBIT OETERNIN_TION ACCURACY
SGT 933.2 _ 477.4 5_3 204.6 ST 441.0 ,SR 213.3 SS 429.1

RRT .5_84 K_ .6187 RTF .7808 CRT -.6873 CR5 .8871 CST -.9416

1048.3 RZ3 .1397 RI3 .8056 LSA 630.7 MSA 161 .4 SSA 19_0
S_I 973.6 ,_2 31_.5 THA lB.11 EL1 467.6 EL2 146.1 ALF 159.52

_243



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970>

LAUNCH 0ATE OCT 18 1970 FLIGHT TIME 78.DO ARRIVAL CATE JAN 4 1971

HELIOCENTRIC CONIC

RL 149.04 LAL -.00

RP 107.48 LAP 2.92

RC 81.621 GL 11.41

PLANETOCENTRIC CONIC

C3 62.854 VHL 7.928

LNCH AZNTH LNCH TIME
90.00 0 16 39

90.00 11 42 55

100.00 1 37 0
100.00 13 5 16

110.00 2 42 57

110.00 14 15 48

01STANCE 240,036

LOt. 14,20 VL 29,730 GAL -15.90 AZL 86,66 HCA 111.60 SMA

LOP 135.83 VP 39.656 GAP .91 AlP 91.16 TAL 252.62 TAP

GP -24.47 ZAL 164.91 ZAP 97.25 ETS 353.81ZAE 146.99 ETE

147,95 ECC ,27397 INC 3,1439 VJ 29,896

4,22 RCA 107.42 APO IBB,49 v2 35,256

229,96 ZAC 73,44 ETC 256,27 CLP -97,97

4,818 DPA -34.67 RAP 205,70 ECC 2,0344

PO CST TIM INJ 2 LAT INJ 2 LONG

1832.3 -2I,B7 47.86

4609,1 24,46 225.68

1573.1 -23.11 28.33

4343.5 25,72 205.76

1366.6 -16,45 11.25

4122.7 29.14 187.81

0LA -Z.14 RAL 21fl.72 RA0 6569.2 VEL 13.572 PTH 2.48 VMP

L-I TIME INJ LAT [NJ LONG INJ RT A$C INJ AZMTH INJ TIME

2431.26 -24.19 55.76 96.17 105.19 0 57 11

5209.09 26.24 233.89 97.94 78.96 13 9 45

2173.10 -25.56 36.28 95.74 106.06 2 13 13

4943.50 27.64 214.04 97.62 78.13 14 17 39

1966.65 -29.26 19.31 94.45 108.52 3 15 44

4722.73 31.41 196.28 96.61 75.77 15 34 31

31,07 194,82 96,64 74,97 lfi 40 26

MIO-COURSE EXECUTION ACCURACY

TC3 -.3743 OAU .3713 SOT 1125.7 5GR 472.9 503 2135.8

RE3 -.2524 FAU .09335 RRT .§§88 RRF .6451RTF .8141

FC3-1.3136 65P 5065 5Ge 1221.0 R23 .1580 RI3 .8309

8C3 .451§ FSP -620 SGJ 1160.2 S_2 360.5 THA 14.84

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY CRSIT 0ETERMINATION ACCURACY

TOE .5921 TRA-I.081B TC3 -.3223 BAU .3406 SGT 1027.8 5GR 476.2 SG3 206.0 ST 488.3 SR 202.5 SS 438.0

ROE -.2681 RRA -.2668 RC3 -.2459 FAU .09457 RRT .5462 RRF .6327 RTF .7996 CRT -.6991 CRS .8897 CST -.9450

FOE 1.4329 FRA -.8159 FC3-1.3026 BSP 2745 _ 1132.8 R_3 .1460 R13 .6201 LSA 667.4 MSA 159.7 SSA 19.0

ODE .6500 BRA 1 .1142 8C3 .4054 FSP -616 .SGI 1065.4 5G2 384.8 THA 16.40 ELI 510.1 EL2 138.6 ALF 162.50

LAUNCH DATE OCT 18 1970 FLIGHT T_H_ _O.(]_) ARRIVAL DATE JAN 6 1971

HELIOCENTRIC CONIC OISTANCE 246,307

RL 149.04 LAL -.00 LOL 24.20 VL 29.655 GAL o15.71 AZL 66.6_ HCA 114.64 SMA 147.22 ECC .27095 INC 3.3239 Vl 29.896

RP 107.48 LAP 3.OZ LCP 139.08 VP 39.398 GAP 1.41 AZP 91.40 TAL 251.78 TAP 6,62 RCA 107.33 APO 187.11 V2 35.256

RC 83.861 GL 12.18 GP -24.99 ZAL 164.{30 ZAP 101.23 ETS 351.86 ZAE 144.82 ETE 226.32 ZAC 72.73 ETC 256.10 CLP-102.41
PLANETOCENTRIC CONIC

C3 61.525 VHL 7.844 DLA -1.56 RAL 216.45 RAO 6569.1 VEL 13.523 PTH 2.47 VHP 4.832 OPA -34.67 RAP 204.25 ECC 2.0125
LNCH AZNTH LNCH TIME L-Z TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 0 15 23 2444.62 -24.40 56.60 96.74 104.63 0 56 8 1844.6 -22.13 48.67

90.00 11 50 3 5186.40 25.94 232._(] 98.03 78.22 13 16 29 4586.4 24.05 224.14

1(30.00 1 36 0 2184.60 -25.77 37.07 96.33 105.69 2 12 24 1584.6 -23.37 29.09
100.00 13 12 7 4921.66 27.32 212.50 97.70 77.38 14 34 9 4321.7 25.31 204.27

110.00 2 41 33 1976.24 -29.46 19.98 95.06 108.17 3 15 30 1376.2 -26.70 11.89

110.00 14 22 3 470_.78 4102.8 28.69 186.43
DIFFERENTIAL CORRECTIONS CRSIT 0ETERMINATION ACCURACY

TOE .6532 TRA-I.1407 ST 539.0 SR 191.3 Ss 445.8

ROE -.2fl04 RRA -.2499 CRT -.7115 CRS .8933 CST -.9480

FOE 1.4410 FRA -.7730 LSA 707.7 MSA 157.2 SSA 18.9

ODE .6995 8RA 1.1678 ELI 556.9 EL2 130.1ALF 164.99

L4UNCH OATE OC_ 18 1970 FLIGHT TIME 82,06 ARRIVAL 0ATE J4N 8 1971

HELIOCENTRIC CONIC

RL 149.04 L4L -,00

RP 107.49 L4P 3.10

RC 86.111GL 13.01

PLANE TOCENTRIC CONIC

C3 6_}.23_ VHL 7,76J

LNCH AZMTH LNCH TIME

90.00 0 14 7

9(3.00 11 57 38

100.00 I 35 0

1OO.00 13 19 15

110.00 2 42 12

110,00 14 28 43

01STANCE 252.538

LOL 24.20 VL 29,57.7 GAL -15,51 AZL 86,49 HCA 118.08 SMA

LOP 142.33 VP 39,537 GAP 1,89 AlP 91,66 TAL 250,66 TAP

6P -25.53 ZAL 163,01 ZAP 104.96 ETS 349,87 ZAE 142,66 ETE

146.47 ECC ,26799 INC 3.5136 vI 29.896

8.95 RCA 107.22 APO 185.72 V2 35.254
223.26 ZAE 72.04 ETC 255.96 CLP-106.62

CLA -,98 RAL 217,24 RAC 6569,1 VEL 13,476 PTH 2,46 VHP

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

2458.00 -24.63 57.51 97,39 104.42 0 55 5

5162.75 25.60 _30.65 98.19 77.46 13 23 40

2197.08 -26_00 37.92 96.99 105.30 2 II 37

4898.90 26.97 210.89 97.64 76.60 14 41 4

1986.73 -29.68 2_.72 95.75 107.79 3 15 19

4682.02 }0.69 193.32 96.73 74.16 15 46 45

MIO-COURSE EXECUTION ACCURACY

,4018 SGT 1226,1 5GR 467.8 SG3 204.1

RE3 -.2579 FAU .09148 RRT .5672 RRF .6565 RTF .8248

FC3-1.3147 8SP 3391 ?>GO 1312.3 R23 .1698 RI3 .839(]

8C3 .4989 FSP -619 5G1 1257.4 SG2 375.7 THA 13.43

4,664 OPA -34,76 RAP 203,01 ECC 1.9914

PO CST TIM INJ 2 LAT INJ 2 LONG

1858.0 -22.41 49.55

4562.7 23.62 222.54

1597.1 -23.65 29.91

4298.9 24.86 202.73

1586.7 -26.97 12.59

4082.0 28.22 185.00

CRSIT DETERMINATION ACCURACY

ST 592,9 5R 179,6 $$ 452,7

CRT -,7246 CRS ,8978 CST -,9506

LSA 751.4 MSA 154.0 SSA 18.9

ELl 607.6 EL2 120.8 ALF 167.10

OlFFERENTI4L CORRECTIONS

TOE ,7176 TR4-1,1986 TC3 -,4271 8AU

ROE -.2326 RRA -,2310

FOE 1.4405 FRA -.7236

ODE .7544 8RA 1.2L:_6

LAUNCH DATE OCT 18 1970

HELIOCENTRIC CONIC

RL 149.04 LAL -.00

RP 107.50 LAP 3.17

RC 88.372 GL 13.89
PLANETOCENTRIC CONIC

C3 58.998 VHL 7.681

LNCH AZHTH LNCH TIME

90.00 0 12 46

gO.OO 12 5 45

100.00 I 33 37

tOO.D0 13 27 15

110.[30 2 41 50

110.[30 14 3_ 52

DIFFERENTIAL CORRECTIONS

TOE .7855 TRA-1.2553 TC3 -.4606 BAU .4319

ROE -.2145 RRA -.2104 RE3 -.2626 FAU .08911

FOE 1.4327 FRA -.6711 FC3-1.3076 8SP 3731

BOE .8142 8RA 1.2728 8C3 .5476 FSP -616

FLIGHT TIME 84.00

DISTANCE 258.732

LOL 24.20 VL 29.495 GAL -15.32 AZL 86.28 PICA, 121.33 S_A

LOP 145.58 VP 39.474 GAP 2.34 AZP 91.93 TAL 249.88 TAP
GP -26.09 ZAL 161.96 ZAP 108.43 ETS 347.83 ZAE 140.55 ETE

DLA -.34 RAL 218.09 RAO 6569.1 VEL 13.430 PTH 2.45 VHP 4.913 0PA -34.97 RAP 201.97 ECC 1.9710

L-I TINE INJ LAT INJ LONG INJ RT AS( INJ A2"NTH INJ TIME PO CST TIN INJ 2 LAT IN# 2 LONG
2472.74 -24.88 58.fl2 98.12 103.98 0 53 59 1872.7 -22.71 50.52

5137.88 25.22 228.93 98.40 76.68 13 31 23 4537.9 23.14 220.88
2210.86 -26.24 38.88 97.73 104.85 2 10 48 1610,9 -23.95 30.83

4874.98 26.59 _9.L_Z 98.03 75.81 14 48 30 4275.0 24.37 201.12

1998.38 -29.92 21.54 96.53 107.35 3 15 8 1398.4 -27.26 J3.37

4660.23 30.28 191.76 96.87 73.32 15 53 32 4060.2 27.70 183.52

MIO-COUR_WE EXECUTIChl ACCURACY ORBIT OETERMINATION ACCURACY

5GT 1328.6 SGR 461.5 5G3 201.3 ST 650.2 SR 167.2 SS 458.9
RRT .5715 RRF .6677 RTF .8328 CRT o.7382 CRS .9029 CST -.9530

SG8 1406.5 R23 .183fi RI3 .8451 LSA 798.9 MSA 150.3 SSA 18.7

5GJ 1356.8 ._,2 370.5 THA 12.17 EL1 662.1 EL2 110.8 ALF 168.93

ARRIVAl, 0ATE JAN I0 1971

145.69 ECC .26507 INC 3.7151 Vl 29.896

11.21 RCA 107.07 APO 184.31 V2 35.251

2_0.71 ZAC 71.35 ETC 255.83 CLP-II0.61

2244



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. S, 1970)

LAUNCH DATE OCT 18 1970 FLIGHT TIME 66.00 ARRIVAL DATE JAN 12 1971

PqELIOCENTRIC CONIC DISTANCE 264.891

RL 149.04 LAL -o00 LOL 24.20 VL 29.410 GAL -15.11 A?L 86.07 HCA 124.57 5e4A ]44.90 ECC .26221

RP 107.51 LAP 3.24 LOP 148.83 VP 39.407 GAP 2.77 AZP 92._,3 TAL 248.84 TAP 13.41 RCA 106.90

RC 9(3.641 GL 14.83 GP -26.71 ZAL 160182 ZAP 111.63 ETS 545.72 ZAE 138.49 ETE 218,60 ZAC 70.6§

PLANE TOCENTRI C CONIC

C3 57.808 VHL 7.603 DLA ,3§ RAL 2|9.01 RA0 6569.1 VEL 13.385 PTH 2.45 VHP 4.977 OPA -35.32

LNO4 A?I4TH LNCH TII_ L-I TXl4E |NJ LAT INJ LCNG INJ RT ASC INJ A2'HTH INJ TIME PO C$T TIN

90.00 0 11 17 2489.18 -25.15 59.65 98.95 103.47 0 52 46 1889.2

90.00 12 14 31 5111.47 24.79 227.11 96.67 75.86 13 39 42 4511.5

I{30.00 I 32 47 2226.27 -26.51 39.94 98.57 104.35 2 9 53 1626.3

100.00 13 35 41 4849.61 26.15 207.46 98.28 74.98 14 56 31 4249.6

110./30 2 41 24 2011.49 -]0.19 22.47 97.41 106.86 3 14 56 1411.5

110.00 14 43 34 4637.16 29.82 "190.12 97.06 72.45 16 0 51 4037.2

INC 3.9309 VJ 29.896

APO 182.89 VZ 35.247

ETC 255.73 CLP-H4.37

DIFFERENTIAL COImECTIONS NID-COURS4E E3CECUTION ACCURACY

TDE .8621 TRA-I.3057 TC3 -.5310 BAU .4582 SGT 1429.1SGR 448,0 5(13 196.0

RDE -.1919 f_tA -.18_8 RC3 -.2636 FAU .08518 RRT .5715 RRF .6710 RTF .8365

FDE 1.4431 FRA -.5912 FC3-1.2757 BSP _42 S(_ 1497.7 R23 .1951 R13 .8468
BOE .8832 BRA 1.3165 _3 .5_'_9 FSP -5_O SGI 1453.4 SG2 _61.5 THA 10.84

RAP 201.13 ECC 1.9514

INJ 2 LAT INJ Z LONG

-23.04 51.61

22.61 219.12

-24.27 31.86

23.83 199.43

J27.flB 14.25

27.13 181.97

ORBIT DETERNINATION ACCURACY

ST 714.0 _R 151.O SS 471.8

CRT -.7553 CRS .9118 CST -.9540
LSA 856.3 MSA 146.8 SSA 18.2

ELi 723.2 EL2 97.7 ALF 170.76

LAUNCH DATE OCT 18 1970 FLIGHT T|NE BS.00 ARRIVAL DATE JAN 14 1971

HELIOCENTRI_ CONIC

RL 149.04 LAL --.OD

RP 107.53 I..AP 3.29

RC 92.917 GL 15.86
PLANE TCCENTRIC CONIC

C3 56.689 VHL 7.529

LN_ AZNTH _ TINE
90.00 0 9 34

go.O0 12 24 0

100.00 1 31 25

100.00 13 44 50

II0.00 2 dO 51

J|O.O0 14 51 53

DISTANCE 271.017

LOL 24.20 Vl. 29.324 GAL -14.91 AZI. 65.64 f'(/& 127.81 S#4A 144.09 ECC .25941

LOP 152.08 VP 38.338 GAP 3,18 AZP 92,56 TAL 247.74 TAP 15.55 RCA 106.72

GP -27.41 ZAL 159.59 ZAP 114.55 ET$ 343.52 Z,q_ 136.48 ETE 216.85 ZAC 69.92

01.A 1.11 RAL 219.98 RAO 6569.0 VEL 13.343 PTH 2.44 VHP 5.055 OPA -35.82
L-I TINE |NJ I, AT INJ L(]_ INJ RT ASC INJ AZHTH INJ TINE PO CST TIN

2507.81 -25.43 60.94 99.89 102.88 0 51 22 1907.B

5083.25 24.31 _'_5.18 99.00 75.01 13 48 43 4483.3

L_43.77 -26.80 41.16 99.53 103.77 2 8 49 1643.8

4822.52 25.66 2'05.613 98.39 74.11 15 5 12 4222.5

2026.47 -]O.48 23.54 96.40 106.29 3 14 37 1426.5

4612.59 29.30 188.40 97.32 71.55 16 8 46 4012.6
DIFFERENTIAL CCIRRECTIOqS MID-COURSE EXECUTICN ACCURAO'

TOE .9362 Tl_-l.3_01 TC3 -.5857 _ .4B83 SGT 1535.3 SGR 442.9 SG3 1_92.1

ROE -.1720 RRA -.1621 RC3 -._3 FAU .08264 I_RT .5723 RRF .6863 RTF .8420
FOE 1.4143 FRA -.5471 FC3-1 .L:_t_10 6SP 4350 S(_ 1597.9 R23 .2153 RI3 .B513

BOE .9525 8RA 1.3697 BC3 .6442 FSP -577 SGI 1557.3 SG2 3_h1 THA 9.90

INC 4.1642 Vl 29.896

APO 181.47 V2 35.2a3

ETC 255.63 CLP-117.91

RAP 200.46 ECC 1.9330

INJ 2 LAT INJ 2 LONG
-23.41 52.86

22.02 217.26

-24.64 33.03
23.23 197.64

-27.94 15.26

26.50 180.33

CRBIT OETERNINATION ACCURACY
ST 777.7 SR 138.8 SS 473.9

CRT -.7698 CRS .9168 CST -.9566

LS_ 910.0 MSA 142.0 SSA 18.0

ELI 785.0 EL2 87.7 ALF 172.08

LAUNCH 04TE OCT 18 1970 FLIGHT TIME go.00 ARRIVAL DATE JAN 16 1971

HELIOCENTRIC CONIC 01STANCE 277.111

RL 149.O4 LAL -.00 LOL 24.20 q, 29.235 GAL -14.70 AZL 85.58 PICA 131.05 SNA

RP 107.34 LAP 3.33 LOP 155.33 VP 39.268 GAP 3.58 AZP 92.90 TAL 246.59 TAP

RC 95.197 GL 16.98 GP -28.20 2AL 158.27 ZAP 117.20 ETS 341.22 2AE 134.54 ETE

PL4NETOCENTRIC CONIC

C3 53.649 VHL 7.460 DLA 1.94 RAL 221.02 RAO 6569.0 VEL 13.304 PTH 2.43 VHP

LNCH AZMTH LNCH TIME L-I TINE INJ LAT |NJ LONG ZNJ RT ASC INJ A2_4TH INJ TIME

90.00 0 7 32 2529.15 -25.75 62.42 100.95 102.20 0 49 41
90.00 12 34 21 5052.81 23.76 223.12 99.41 74.12 13 58 34

1OO.00 I 29 47 2263,86 -27.11 42.57 100.61 103.09 2 7 31

1{30.00 13 54 48 4793.33 25.10 203.61 98.98 73.21 1§ 14 41

I10.,[30 2 40 6 2043.77 -30-.80 24.79 99.53 105.62 3 14 10

110.00 15 0 58 4586.19 28.72 186.56 97.65 70.61 16 17 24

DIFFERENTIAL CCRK_CTIONS NIO-C_UR_E EXECUTION ACCURACY

TDE 1.01_ TRA-I.41II TC3 -.6394 _AU .51_ S_T 1641.9 _ 435.7 S_3 187.1

ROE -.156Z RRA -.1376 RC3 -.2716 FAU .07950 RRT .5698 RRF .6993 RIT .8456

FDE 1.3907 FRA -.4951 FC3-1.23_ BSP 4736 SCaB 1698.7 1_3 .2_0 R13 .8540

80E 1.0285 BRA 1.4178 BC3 .6947 FSP -577 SGI 1661.4 _ 35_.8 THA 9.01

143.29 ECC .25667 INC 4.4189 Vl 29.896

17.64 RCA 106.51APO 1_0.06 V2 35.238

215.44 ZAC 69.12 ETC 255.53 CLP-121.24

5.146 DPA -36.49 RAP 199.92 ECC 1.9138

PO CST TIM INJ 2 LAT INJ 2 LONG

1929.2 -23.81 54.29
4452.8 21.35 215.28

1663.9 -25.04 34.39

4193.3 22.50 193.73

1443.B -28.35 )6.44

3986.2 25.80 178.60

ORBIT DETERMINATION ACCURACY
ST 646.4 SR 124.7 SS 476,3

CRT -.7866 CR5 .9235 CST -.9586

LSA 970.3 NSA 137.3 SSA 17.7

ELI 652.1EL2 76.5 ALF 173.33

LAUNCH DATE OCT 18 19Z0 FLIGHT TINE 92.00 ARRIVAL DATE JAN 18 1971

HELIOCENTRIC CONIC 01STANCJE _83.176

RL 149.O4 LAL -.00 LOL 24.20 VL _9.144 GAL -14.48 A?L 85._0J4(,A 134.28 ,SNA

RP 107.56 LAP 3.36 LOP 158.5_ VP _9.195 GAP 3.95 AZP 93.29 TAL 245.40 TAP

RC 97.481 GL 18.22 GP -29.13 ZAL 156.83 ZAP 119.55 ETS 338.77 z,q_ 132.63 ETE

PLANETOCENTRIC CONIC
C3 54.710 VHI. 7.397 OLA 2.87 RAL L:x'Z2.I4 RA0 6569.0 V[L 13._69 PTH 2.42 VHP

LNCH A2'NTH LNCH TIME L-I TINE INJ L_T INJ _ INJ RT AS( INJ AZHTH ]NJ TINE

go.OO 0 5 4 2553.88 -_6.10 64.15 10_.16 101,40 0 47

90.00 12 45 45 5019.69 23.12 L_O.gO 99.91 73.18 14 9 25

100.00 1 27 45 Z287.19 -27.46 44._ 101.84 102.29 2 5 52

100.00 14 5 45 4761.61 24.46 _01.47 99.45 72.26 15 25 7

110.00 2 38 4 2063.96 -31.16 26._5 100.62 104.82 3 13 26
110.00 15 10 55 4557.60 26.05 184.60 9_.07 69.62 16 26 53

DIFFERENTIAL CORRECTICK5 MIO-(X3URSE EXECUTICN ACCURAC_

TOE | .IO47 TRA-| .4_80 TC3 -.6911 E_J .5437 S_T 1748.2 S6R 427.1 _3 181.3

ROE -.1360 RRA -.1105 RC3 -.2737 FAU .07593 EWT .5635 RRF .7|09 RTF .8480

FOE 1.3704 FRA -.4384 FC3-1.2015 0SP _96 _ 1799,6 R_3 .2580 RI3 .8556

1.1131 BRA 1.4621 _3 .7434 FSP -566 ,T_I 1765.4 ,_ 349.4 THA 8.16

142.47 ECC .25400

19.68 RCA 106.29

214.32 7AC 68.24

5.252 0PA -37.36

PO CST TIM
1953.9

4419.7

1687.2

4161.6

1464.0

3957.6

IN(: 4.6998 VJ 29.896

APO 178.66 V2 35.232

ETC 255.46 CLP-_4.37

RAP 199.49 gCC 1.9OO4

INJ 2 LAT INJ 2 LONG
-24.26 55.96

20.60 213.14

-25.49 35.97

21.80 193.68

-28.81 17.83
25.02 176.74

OK_IT 0ETERRIN_TION ACCURACY

ST 921.0 SR 109.1 SS 484.5
CRT -.8065 CRS .9317 CST -.9605

LSA 1037.8 NSA 132.8 SSA 17.2

ELl 925.3 EL2 64.2 ALF 174.52
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

t.AUNCH DATE OCT 18 197(] FLIGHT TIME 94.00 ARRIVAL DATE JAN Z0 ]971

HELIOCENTRIC CONIC 01STANCE ?09.214

RL 149.O4 LAL -.0(3 LOL ?4.20 VL '29.053 GAL -14.26 AZL 04.99 HCA I37.52 SMA 141.66 ECC .25139 INC 5.(]135 vI ?9.8,96

RP 107.58 LAP 3.30 LOP 16J.63 VP 39.121 GAP 4.3(] AZP 93.70 TAL 244.16 TAP 21.60 RCA I06.05 APO ]77.20 V2 35.226

RE 99,767 GL I_,$B GP -30,?I ZAL 155,25 ZAP 121.60 ETS 336,15 "ZAE I}0,74 ETE 2]3,46 ZAC 67,23 ETC 25S,37 CLP-]Z7,33
PLANE TOCENTRI C CONIC

C3 53,9OO VHL 7.342 OLA 3.92 RAL 223.35 RA0 6568.9 VEL 13.239 PTH 2.42 VHP 5.373 OPA -38.43 RAP 199.13 ECC 1.B871

LNC/..IAZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 EAT INJ 2 LONG

90.0(] 0 2 2 2§82.86 -26.47 66.19 103.56 100.45 0 45 5 1982.9 -24.76 57.94

90,0(] 12 50 23 4983_]4 22,39 2J8,49 _00,51 72,19 |4 21 26 4383,3 19,74 210.02

100.O0 I Z5 13 2314.56 -27.84 46.16 103.26 J01.34 2 3 47 I714,6 -26.00 37.85

I00.00 14 I7 53 4776,86 23.72 199.16 J00.04 71 ,25 15 }6 40 4126.9 20.94 ]91 .46

1tO.00 2 37 40 2087,79 -31 ,56 27.99 IOZ.3I 103.B6 ] 12 28 ]487.B -29.34 19.49

110,00 15 21 55 4526,40 27,30 182,49 90,59 6B,SB 16 37 22 3926,4 24,14 174,75

DIFFERENTIAL CORRECTIONS HI0-COURSE EXECUTION ACCURACY OREAIT DETERMINATION ACCURACY

TOE 1.2015 TRA-I.5010 TC3 -.7408 BAU .5694 SGT 1{}55.1 SGR 418.3 SG] 174.B ST 1002.2 SR 92.4 SS 492.1
ROE -.1147 RRA -.0812 RC3 -.2749 FAU ,07209 RRT .5537 RRF .7217 RTF .8497 CRT -.8305 CRS .9414 CST -.9624

FOE 1,3519 FRA -,3809 FC3-1,1580 BSP 5451 SGB 1901,6 R23 ,2813 RI3 ,8566 LSA 1112,7 MSA 128,6 5SA 16.5

BOE 1.2069 BRA 1.5032 BC3 .7902 FSP -551 SGI 1870.0 S_2 345,5 THA 7.37 ELI 1005.1 EL2 5].3 ALF 175.6]

LAUNCH DATE OCT 18 1970 FLIGHT TIME 96.00 ARRIVAL DATE JAN 22 ]971

HELIOCENTRIC CONIC DISTANCE 295.226

RL 149.04 LAL -.OO LOL 24.20 VL 20.960 GAL -14.03 AZL 04.63 HCA 140.75 SMA 140.06 ECC .24006 INC 5.3603 VI 29.096

RP 107.60 LAP 3.39 LOP 165.07 VP 39.046 GAP 4.64 AZP 94.16 TAL 242.80 TAP 23.63 RCA 105.80 APO 175.9/ V2 35.210

RC 102.053 GL 21.1! GP -31 .:49 ZAL 153.52 ZAP 123.34 ETS 333.32 ZAE 128.84 ETE 212.82 ZAC 66.05 ETC 255.27 CLP-130.13

PLANE TOCENTRIC CONIC

C3 53.258 VHL 7.298 DLA 5.If RAL 224.64 RAD 6568.9 VEL
LNC.H AZMTH LNCH TIME L-I TIME INJ LAT

90.00 23 54 19 2617.17 -26.87

90.00 13 12 32 4943.09 21,53

100.00 1 22 0 2347.04 -28.26

lO0.O0 14 31 28 4688.46 22.85

110.00 2 35 46 2116.17 -32.01

110.00 15 34 ll 4492.09 26,42

DIFFERENTIAL CORRECTIONS

TOE 1,5089 TRA-I,5398 TC3-,7875 BAU ,5939

ROE -,0928 RRA -,0493 RC3 -,2749 FAU ,06805

FOE Z.3345 FRA -.3235 FC3-1.1062 BSP 5805

}DE 1.3122 8RA 1.5406 BC3 .8341 FSP -532

13.214 PTH 2,41 VHP 5,511 OPA -39,74 RAP 198,78 ECC 1,8765
INJ LONG INJ RT AS(: INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

68,62 105,19 99,29 24 37 56 _J17,2 -25,31 60.30

215,86 X01,26 71,14 14 34 55 4343.1 18,75 200,20

48.49 I04.92 100.18 2 I 7 1747.0 -26.56 40.10

196,63 100,75 70,19 15 49 36 4088,5 19,95 189,04

_,0.08 |04.04 102.70 3 l! 2 1516.2 -29.93 21 ,49

180,21 99,23 67,48 16 49 3 3892,1 23,14 172.59

MID-COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

SGT 1962,3 SGR 409,7 SG3 167,7 ST 1090,8 3R 74,7 SS 500,7

RRT .5393 RRF .7310 RTF .8510 CRT -.8610 CRS .9522 C3T -.9643
SGB 21](J4,6 R23 ,3059 R13 ,8573 L3A 1195,9 M3A 125,1 33A 15,6

SGI 1975.1 SG2 342.8 THA 6.62 ELI 1092.7 EL2 37.9 ALF 176.62

LAUNCH OATE CwCT 1B 1970 FLIGHT TIME 90.00

HELIOCENTRIC CONIC DI3TANCE 301.214

RL 149.04 LAL -.00 LOt. 24.?0 VL 28.867 GAL -I3.79 AZL 84.22 HCA 143.90 3HA 140.06 ECC

RP 107.63 LAP 3.39 LOP 160.32 VP 38.970 GAP 4.97 AlP 94.60 TAL 241.56 TAP 25.54 RCA

RE 104.339 GL 22.04 GP -33.01 ZAL 151.60 ZAP 124.72 ET3 33_.25 ZAE 126.91 ETE 212.39 7AC
PLANE TO(ENTRIC CONIC

C3 57.B37 VHL 7.269 OLA 6.4B RAL 226.05 RAO 6568.9 VEL 13.19B PTH 2.41 VHP 5.67l OPA

LNCH AZHTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME

90.00 23 49 32 2658.28 -27.29 71.56 I07.10 97.88 24 33 50

90.00 13 28 33 4898.06 _0.51 212.95 102.17 70.03 14 50 11

100.00 1 17 53 2305,98 -28,69 51,30 106,86 98,76 1 57 39

100.00 14 4_49 4645.60 21,84 193,85 101,64 69.07 16 4 14

110.00 2 33 11 2150.33 -32.49 32.63 106.09 101,26 3 9 l

110.00 lfl 48 0 4454.01 25.40 177.72 100.05 66.32 17 2 14

OIFFERENTIAL CORRECTION3 MI_-COURSE EXECUTION ACCURACY

TOE 1.4391 TRA-1.5657 TC3 -.9236 BAU ,6123 S(;T 2064.7 SGR 396.3 3G3 159,2

ROE -.O663 RRA -.0098 RC3 -,2702 FAU ,06293 RRT ,5141RRF ,7330 RTF ,8500

FOE 1.3365 FRA -,2479 FC3-1,0311 8SP 5950 S_8 2102,4 R'Z3 .3310 RI3 ,8556

}DE 1.4406 6RA 1 .5657 BE3 .0667 F3P -473 SGI 2075.0 562 338.2 THA 5.79

LAUNCH OATE OCT 18 1970 FLIGHT TIME 100.00

ARRIVAL DATE JAN 24 1971

.24640 INC 5.7755 v] 29.896

105.55 APO 174,56 V2 35.211

64.66 ETC 755.14 CLP-132.79

-41.31 RAP 198.38 ECC 1.0696

PO CST TIM INJ 2 LAT INJ E LONG

2058.3 -25.92 63.16

4298.1 17.60 205.40

1786.0 -27,IB 42.82

4045.6 18.80 186.38

1550.3 -30.60 23.92

3854.0 21.98 170.23

ORBIT DETERMINATION ACCURACY

ST 1194.5 SR 53.6 33 S17.5

CRT -.9053 DR3 .9604 C}T -.9660

L3A 1296.8 M3A 124.4 33A 14.1

ELI 1195.5 EL2 22.7 ALF 177.67

ARRIVAL OATE JAN 26 1971

HELIOCENTRIC CONIC 01STANCE 307.178

RL 149.O4 LAL -.OO LC_ 24.20 VL 28.774 GAL -13.55 AZL 83.75 PICA 147.21 3MA 139.26 ECC .24402 INC 6.2510 Vl 29.096

RP IO7.65 LAP 3,38 LOP 171,56 VP 38,893 GAP 5,29 AZP 95,26 TAL 240,20 TAP 27,41RCA I05,28 APO 173,25 V2 35.202

RE 106.624 GL 24,B0 GP -34,82 ZAL 149,4§ ZAP 125,73 ETS 326,90 ZAE 124.68 ETE 212.I3 ZAC 63.01ETC 254,90 CLP-135,34
PLANE TOCENTRIC CONIC

C3 52,730 VHL 7,262 DLA B,O6 RAL 227,59 RAO 6568,9 VEL |3,194 PTH 2,41 VHP 5,861. DPA -43,16 RAP 197.05 ECC 1,0670

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO C3T TIM _NJ 2 LAT INJ 2 LONG
90.00 23 43 26 2708.14 -27.70 75.15 I09,37 96,12 24 28 34 2108.1 -26.56 66.67

9(3.00 13 46 56 4B47._ t9,29 209,7! 103.33 68,86 ]5 7 43 4247.2 16,25 202.36

100.00 I 12 36 2433.23 -29.14 54.74 I09,18 97.00 I 53 9 1833.2 -27.86 46.17

100.00 15 4 23 4597.34 20.63 1_0,78 102.77 67.88 16 21 0 3997.3 17.45 183.43

110.00 2 29 43 2191.88 -33.00 35.77 108,53 99.47 3 6 I_ 1591.9 -31.34 26.93

110.00 16 3 45 44II.46 24.21 174.99 101.08 65.10 17 17 16 3911.5 20.65 167.65

DIFFERENTIAL CORRECTION3 MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE 1,5713 TRA-I,6OI7 TC3 -,8648 BAU ,6387 3C.T 2178,0 SGR 394,3 563 151,8 ST 1290,2 5R 40.0 33 522.4

ROE -,0470 RRA ,0250 RC3 -,2699 FAU ,05931 RRT ,4891RRF ,7391 RTF ,8537 CRT -,9372 CR3 .9373 C3T -.9607

FOE 1.3048 FRA -.2111 FC3 -.9738 8SP 6504 ._--_B2213.5 R'23 .3565 RI3 .8588 L3A 1394.6 MSA 120.7 SSA 13.I

BDE 1.5721 BRA I .6019 BC3 .9060 FSP -487 SGI 2186.6 SC,2 342.6 THA 5.J9 ELI 129B.7 EL2 13.9 ALF 17B .35
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JPIL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNOH DATE OCT ]8 1970 FLIGHT TIME ZOZoO0 ARRIVAL CATE 34N 28 ]971

I.ELI(XENTRIC CONIC CISTANCE 3I 3.12!

RL _49.O4 LAL -.00 LOL Z4.ZO VL 28.680 GAL -13.30 AlL 83.18 HCA 150.43 SMA 13B.48 ECC .24172 INC 6.8175 V] 29.896

RIP 107.68 LAP 3.36 LOP ]74.8] VP 38.816 GAP 5.57 AZP 95.94 TAL 238.81 TAP 29.25 RCA ]05.0] APO 17J.95 VZ 35.193

RC 108.906 GL 27.06 GP -36.99 ZAL 147.DZ ZAP 126.29 ET$ 323.22 ZAE 122.71 ETE 212.02 ZAC 61.0] ETC 254.75 CLP-]57.82

PLANETOCENTRIC CCIqIC
C3 53.055 VHL 7.284 CLA 9.90 RAL 229.29 RAG 6568.9 VEL I3.207 PTH 2.4] VHP 6.089 GPA -45.35 RAP 197.06 ECC ].873J

LN(.H AZNTH LNCH TIME L-I TIME ZNJ LAT IN] LONG IN] RT A$C IN] AZHTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

90.00 23 35 33 2769.44 -28.07 79.60 112.10 93.92 24 21 43 2169.4 -27.23 71.03

90.00 14 8 22 4788.93 17.82 Z06.07 I04.82 67.62 15 28 ]1 4188.9 14.63 ]98.85

1(30.00 1 5 43 2491.]3 -29.54 59.01 111.97 94.79 | 47 15 ]891.3 -28.56 50.35

]00.00 15 24 49 4542.28 19.18 187.33 104.21 66.62 16 40 31 3942.3 15.86 180.]Z

]lO.OO 2 25 4 2243.01 -33.50 39.67 111.48 97.21 3 2 27 1643.0 -32.14 30.70

110.00 16 21 57 4363.36 L_.B0 171.97 I02.42 63.8! 17 34 40 3763.4 19.09 ]64.79

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY CR6IT GETERMINATION ACCURACY

TOE 1.7375 TRA-].6229 TC] -.Bgo2 BAU .6585 5/-..T 2286.7 ._ 3_.2 _3 142.8 ST ]421 .5 58 29.1 SS 535.4

ROE -.0266 RRA .0697 RC] -.2635 FAU .05458 RRT .4469 RgF .7]16 RTF .8558 CRT -.8365 CR5 .7233 CST -.97] 3

FDE ].2919 FRA -.1574 FC3 -.8go5 8SP 6853 _ 2319.5 _3 ._2 R13 .86(]3 LSA 1514.4 MSA 120.1 SSA 11.6

BOE ].7377 BRA |.6244 BE3 .9284 FSP -461 ,5G1 229].5 _Z ]46.2 THA 4.44 EL1 |421.7 ELI 16.0 ALF 179.02

LAUNCH GATE OCT 18 1970 FLIGHT TIME 104.00 ARRIVAL GATE JAN 30 1971

OISTANCE 319.042

LOt. 24.Z0 VL 28.586 GAL -15.04 AZL 62.49 HCA
LOP 176.05 VP }9.738 GAP 5.85 AZP 96.74 TAL

GP -39.61 ZAL 144.24 ZAP 126.54 ETS 319.16 ZAE

153.65 SMA ]37.7] ECC .23950 INC 7.5063 VJ 29.896

2]7.39 TAP 31.05 RCA 104.73 APO 170.69 VZ 35.J84

120.32 ETE 211.99 ZAC 58.58 ETC 254.42 CLP-140.27

DLA 12o08 RAL 231.19 RAO 6569.0 ','EL 13.245 PTH 2.42 VHP 6.]75 0PA -47.90 RAP ]95.83

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT

2846.12 -28.30 65.19 ||5.42 9|.12 24 12 59 2246.1 -27.84

4721.12 16.01 '301.91 106.77 66.3] 15 52 34 4121.1 12.68

2563.91 -29.83 64.39 115.37 91.97 1 59 23 1963.9 -29.24

4478.56 17.41 18].42 106.12 65.31 17 3 42 3878.6 13.94
2306.81 -5].94 44.60 115.11 94.33 2 57 16 1706.8 -32.97

4308.4] 21.11 168.60 I04.Z0 62.47 17 55 11 3708.4 17.26

HELIOCENTRIC CONIC

RL 149.04 LAL -.0(3

RP ]O7.71 LAP 3.32

RC ]]1.186 GL Z9.68

PLANETOCENTRIC CONIC

C3 54.014 VHL 7.349
LNCH A2'MTH LN(.H TINE

90.00 23 25 13

go.O0 14 33 53

]00.00 0 56 }9

]O0.DO 15 49 3

110.00 2 18 49

110.00 16 4] 23

OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE 1.9459 TRA-1.6291 TC] -.8966 8AU .6721 SGT 2]92.7 5GR 380.7 SG3 I]2.5

ROE -.0059 RRA .1256 RE3 -.2498 FAU .D4go4 RRT .1909 RRF .7058 RTF .8576

FOE 1.2897 FRA -.0953 FC] -.7860 8SP 704| ._ 2422.8 823 .402] R13 .8613

BOE 1.9459 BRA 1.6339 BC] .9108 FSP -411 S_I 2]97.2 SG2 351,3 THA 3.54

ECC 1.8889
IN] 2 LONG

76.56

]94.82

55.64

176.35

35.50

161.59

ORBIT OETERMINATION ACCURACY
ST 1566.7 $R 32.3 SS 554.]

CRT -.3606 CRS .1518 CST -.9719

LSA 1657.6 MSA 122.2 554 9.8

ELI 1566.8 EL2 30.2 ALF 179.57

LAUNCH GATE C'(T IB 1970 FLIGHT TIME ]06,00 ARRIVAL C4TE FEB 1 197]

HELIOCENTRIC CONIC DISTANCE 324.941

RL 149.04 LAL -.OO LOL 24.2fl VL 28.492 GAL -12.78 ATL 81.62 HCA 156.86 SMA 136.95 ECC .23737 INC 8.3754 vl 29.896

RP 107.74 L4P 3,28 LOP 181.29 VP }8,660 GAP 6.12 AlP 97,71 TAL 235.94 TAP 32.81 RC&,I04.44 APO ]69.45 V2 35,]74

RC I13.462 GL 32.76 GP -42.78 ZAL 141.0! ZAP 125.76 ET5 314.67 ZAE 117.60 ETE 211.97 ZAC 55.60 ETC 253.92 CLP-142.78

PLANE TCK_ENTRIC CONIC

C3 55,958 VHL 7.48I _LA 14.66 RAL 233.]6 RA0 6569.0 VEL 13.316 PTH 2.43 VHP 6.740 CPA -5Q.86 RAP 193.88 ECC ].9209

LNCH ATMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT AgC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

90.00 23 11 ]9 2944.07 -28.22 92.36 119.51 87.54 24 0 23 2344.| -28.26 83.69

90.00 15 5 3 4640.61 13.75 197.06 109.42 65.00 16 22 24 4040.6 10.27 ]90.]4

100.00 O 44 28 2656.33 -29.85 71.26 119.57 88.36 J 28 44 2056.3 -29.76 62.45

100.00 16 18 31 4403.59 15.25 178.93 108.70 63.96 17 31 55 3803.6 11.60 172.01

110.00 2 I0 20 2387,68 -34.18 50.90 119.62 90.61 2 50 7 1787.7 -33.72 41.69

110.00 17 9 9 4245._] ]9.07 164.81 106.61 61.08 18 19 54 3645.0 15.06 ]57.9_

CIFFERENTI4L CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCE 2.1916 TRA-1.6375 TC3 -.8923 BAU .69(]2 SGT 2506.1 $GR 380.7 SG3 121.8 ST 1723.5 58 45.5 SS 565.5

R'GE .0006 RRA .1866 RC3 -.2345 FAU .04412 RRT .2910 RRF .6558 RTF .8640 CRT -.2050 CRS -.0028 CST -.9773

FCE 1.2671 FRA -.0583 FC3 -.6826 8SP 7578 5GB 2534.9 R23 .4170 813 .8668 LSA 1810.4 MSA 122.3 SSA 8.4

BGE 2.1916 BRA 1.64_ 8C3 .9226 FSP -402 S£,1 _508.6 SG2 36].9 THA 2.59 EL1 1723.6 EL2 44.6 ALF 179.69

LAUNCH 04TE OCT 18 1970 FLIGHT TIME 108.00 ARRIVAL GATE FEB 3 197]

HELIOCENTRIC CONIC 01STANCE 310.616

RL ]49.04 LAL -.00 LCL 24.20 VL 26.399 GAL -12.51 AZL 80.50 HCA 160.07 SMA 136.20 ECC .23531 INC 9.5038 v] 29.896

RP 107.77 LAP 3.23 LOP 184.52 VP 19.582 GAP 6.36 AZP 98.94 TAL 234.47 TAP 34.54 RCA ]04.15 APO ]68.25 v2 35.]64

RE 115.736 GL 36.40 GP -46.65 ZAL 137.22 ZAP 124.44 ETS ]09.64 ZAE 114.40 ETE 211.79 7AC 51.92 ETC 253.18 CLP-145.47

PLANE TOCENTRIC CONIC

C3 59,508 VHL 7,714 DLA |7,75 RAL 235.88 RA0 6569,1 VEL 13.449 PTH 2.46 VHP 7.239 0PA -54.22 RAP 190.69 ECC 1.9793

LNCH 47MTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

90.00 22 51 52 ]072.97 -27.49 ]Of.T] 124.52 62.91 23 43 5 2473.0 -28.18 93.11

9(3.00 15 44 40 4_41.84 10.84 191.29 113.15 63.68 J7 0 22 3941.8 7.22 J_4.49

100.00 0 27 33 2777.09 -29.28 _0.19 1_4.76 63.70 1 13 50 2177.1 -29.85 7].43

I{30.00 16 55 36 4312.95 12.45 173.63 112.32 62.60 J8 7 29 3713.0 8.68 166._7

110.00 1 58 }6 2492.19 -3].95 59.05 125.27 85.79 2 40 9 1892.2 -34.16 49.81

llO.O0 17 41 1 417D.62 16.56 160.50 109.98 59.66 18 50 32 3570.6 12.41 153.85

OlFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE 2.52]0 TRA-1.6211 TC3 -.8527 BAU .6980 5GT 2615.4 SGR 362.1 SG3 109.4 ST 1912.3 SR 64.2 SS 583.4

ROE -.0092 RRA .2696 RE3 -.2068 FAU .03819 RRT .1411 RRF .5472 RTF .8719 CRT -.2961 CRS .1055 CST -.9808

FCE 1.2554 FRA -.0136 FC3 -.5556 8SP 7917 5GB 2643.2 823 .4258 813 .8732 LS4 1996.4 MSA 125.0 SSA 6.7

80E _.5230 8RA 1.6434 BC3 .8774 FSP -364 5GI 2616.0 SG2 378.2 THA 1.21 ELI 1912.4 EL2 61.3 ALF 179.43
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19701

LAUNO4 DATE OCT 18 1970 FLIGHT TIME 110.00 ARRIVAL 0ATE FEB 5 1971

HELIOCENTRIC CONIC CISTANCE 536.671

RL I49.04 LAL -.00 LOL 24.20 VL 18.306 GAL -12.25 AZL 78.96 HCA I63.26 SMA I}5.47 ECC .Z}}5I INCII.0425 V! 29.896

RP |07.80 LAP 3,I6 LOP 187.76 VP 38.503 GAP 6.62 AZP 100.59 TAL 232.96 TAP 36.22 RCA I03.86 APO 167.08 V2 35.I53

Re 118.005 GL 40.74 GP -51.57 ZAL 132.71 ZAP IZZ.Z0 ETS 303,85 ZAE I10.53 ETE 211.I2 ZAC 47.}4 ETC 251.87 CLP-148.61
PLAMETOCENTRIC CONIC

C3 65.908 VHL 8.118 CLA 21.45 RAL 238.93 RA0 6569.3 VEL |3.684 PTH 2.50 VHP 7.955 DPA -97.92 RAP J85.41 ECC 2.0847

LNC/d AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 22 22 39 3251.02 -25.35 114.30 130.53 76.95 23 16 50 2651.0 -26.90 I05.97

gO.DO I6 38 10 4413.16 6.86 183.93 118.66 62.46 17 5I 45 3813.2 5.I2 177.25

1OO.O0 0 2 41 2941.12 -27.47 92.03 131.06 77.72 0 51 42 2341.1 -28.89 83.51

IOO.OO 17 44 45 4198.29 8.78 167.10 117.63 61.31 18 54 43 3598.3 4.88 160.48

110.O0 I 41 56 2630.62 -32.75 69.67 132.28 79.62 2 25 47 2030.6 -}}.64 60.60

II0.00 18 21 59 4081.56 13.43 155.49 114.87 58.27 I9 30 I 3481,6 9.I4 149.03

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

TOE 2.98L>0 TRA-1.5713 TC} -.7688 6AU .6928 SGT 2721.6 SC.R 398.I SG3 95.8 ST 2135.0 SR 99.1 55 605.5

ROE -.O650 RRA .3848 RE} -.1644 FAU .03|55 RRT -.|023 RRF .3}05 RTF .8838 CRT -.6025 CRS .4559 CST -.9846

FOE 1.2476 FRA .0298 FC5 -.4144 BSP 8127 ,_ 27§0.5 R23 -.42§1 RI3 -,8829 LSA 2217.6 MSA 129.5 SSA 5.1

8DE 2.9827 BRA 1.6177 BE3 .7862 FSP -313 SGI 2721.9 SG2 396.0 THA 179.I2 ELI 2135.8 EL2 79.I ALF 178.40

LAUNCH DATE OCT I8 1970 FLIGHT TIM[ I12.00 ARRIVAL OATE FEB 7 1971

HELIOCENTRIC CONIC DISTANCE 342.493

RL 149.04 LAL -.130 LCt. 24.20 VL 28.214 GAL -11.94 AZL 76.72 HCA 166.44 SMA 154.75 ECC .2}JIB INC13.2779 Vl 29.896

RP 107.84 LAP 3.09 LOP 190.99 VP 38.425 GAP 6,85 AZP I02.92 TAL 231.42 TAP }7.86 RCA 105.57 APO 165.93 V2 55.141
RC 1L_.271 GL 45.90 GP -57.14 ZAL 127.28 ZAP 118.87 ETS 296.76 ZAE 105.70 ETE 2139.22 ZAC 41.6l ETC 249.6l CLP-152.86

PLANETOCENTRIC CONIC

C3 77.944 VHL B.829 DLA 25.83 RAL 242.76 RAO 6569.5 VEL 14.117 PTH 2.57 VHP 9.062 DPA -61.60 RAP 176.48 ECC 2.2828
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 29 40 3529.36 -Ig.B0 I32.78 136.89 69.54 22 28 29 2929.4 -22.44 125.I0

90.00 18 I 44 4213.69 .48 172.74 127.59 61.69 19 l1 58 3613.7 -}.31 166.11
100.00 23 17 16 5182.46 -22.90 108.48 138.12 70.24 24 I0 18 2582.5 -25.38 IO0.56

100.00 18 56 49 4035.83 3.37 158.08 125.99 60.28 213 4 5 3435.8 -.61 151.55

llO.O0 J 16 55 282'0.40 -29.57 83.53 J40.66 72,0! 2 3 55 2220.4 -31.74 74.99

110.00 19 17 35 3970.65 9.39 149.43 122.30 56.98 20 25 46 }570.6 4.97 143.I4

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE 3.6312 TRA-I.4773 TC3 -.6375 8AU .6739 5GT 28_:_.4 ,_R 468.8 SG3 81.1 ST 2378.3 SR 202.3 SS 627.4

ROE -.2525 RRA .5478 RC3 -.I088 FAU .02488 RRT -.4468 RRF -.0497 RTF .9044 CRT -.8809 CRS .8006 CST -.9888

FOE 1.2342 FRA .0550 FC5 -.2764 BSP 8606 ._8 2859.1 R23 -.4062 RI5 -.8999 LSA 2464.4 MSA 152.8 5SA 3.8

BDE 3.6399 8RA 1.5756 BC5 .6467 FSP -278 SGI 2828.4 SC,2 4IB.2 THA J75.66 ELI 2585.0 EL2 95.5 ALF I75.71

LAUNCH CATE CwCT |_ 1970 FLIGHT T/ME lJ4.00 ARRIVAL OATE FEB g 1971

HELIOCENTRIC CONIC

RL 149.04 LAL -.00

RP 107.87 LAP 3.00

RC 122.531 GL 51.84

PLANE TOCENTRIC CONIC

C} 102.94§ VHL IO.146

LNCH AZMTH LNCH TIME

77.37 1B 25 22

102.63 2! 46 56

77.}7 18 25 22

I02.63 2I 46 56

110.00 0 54 I

110.00 20 41 22

DISTANCE 548.270

LOL 24.20 VL 28.122 GAL -II.65 AZL 73.16 HCA 169.58 SMA

LOP 194.22 VP 58.}47 GAP 7.06 AZP 106.§7 TAL 229.85 TAP

GP -64.07 ZAL 120.72 lAP 114,27 ETS 286.68 ZAE 99.48 ETE

I54.05 ECC .22946 INC16.8556 Vl 29.896

39.43 RCA 105.29 APO 164.81 v2 35.130

204,12 ZAC 34.42 ETC 245.18 CLP-160.06

CLA 30.79 RAL 247.89 RAC 6570.0 VEL 14.976 PTH 2.70 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJpAZMTH INJ TIME

4257.29 -9.15 181.27 142.22 60.47 19 36 19

5608.94 -9.14 J 33.44 14_.21 60.47 22 47 5
4257.29 -9.15 181.27 142.22 60.47 19 56 19

5608.94 -9.14 133.44 142.21 60.47 22 47 5

3099.63 -22.27 101.92 149.47 63.57 I 25 41

5814.60 3.5] 141.20 154.40 55.98 21 44 57
OIFFERENTIAL CORRECTIONS

TOE 4.6192 TRA-I.2414 TC3 -.4384 BAU .6059

ROE -.8312 RRA .B072 RC3 -.O400 FAU .01750

FOE 1.2495 FRA .0794 FC5 -.1471 8SP 8926

BOE 4.6934 BRA 1.4807 BC5 .4402 FSP -231

LAUNCH DATE OCT 18 1970

10.946 0PA -64.20 RAP 161.71ECC 2.6942

PO CST TIM INJ 2 LAT INJ 2 LONG

3657.} -I3.02 174.54
}008.9 -13.00 126.72

3657.3 -13.02 174.54

5008.9 -I}.00 126.72

2499.6 -25.66 94.40

3214.6 -.98 154.99

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2874.3 5GR 713.I SG3 66,3 ST 2620.1SR 495.6 SS 667.4

RRT -.7734 RRF -.5100 RTF .9549 CRT -.9728 CRS .9395 CST -.9953

SG8 2961.4 RZ3 -.3639 RI3-.9245 LSA 2745.3 MSA 138.3 SSA 2.6

SGI 2928.0 SG2 443.7 THA 16_.88 ELl 2664.2 EL2 115.0 ALF 169.55

FLIGHT TIME lj6.00 ARRIVAL DATE FEB l! 1971

DISTANCE 353.962

LCt. 24.20 VL 28.032 GAL -11,31 AZL 66.64 HCA 172.64 SMA 133.36 ECC .22743 INC23.3582

LOP 197.44 VP 38.270 GAP 7,24 AZP 113,19 TAL 228.24 TAP 40.80 RCA 103,03 APO 165.70

GP -71.62 ZAL 112.91 ZAP 108.36 ETS 267.70 ZAE 91,0_ ETE 189.60 ZAC 25.41ETC 235.21

OLA 55.6! RAL 25§.27 RAD 6570.8 VEL 16.937 PTH 2.92 VHP 14,622 DPA -63.24 RAP 141 .05 ECC }.7243

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4544.91 -6.89 201.97 155.58 54.97 19 7 2 3944.9 -11.43 195.71

5503.83 -6.87 123.9"Z 155.57 54.97 24 18 L_ 2905.8 -11.41 117.66

4544.91 -6.89 201.97 155.58 54.97 19 7 2 3944.9 -11.43 195.71

3503.83 -6.87 123.92 155.57 54.97 24 18 20 2903.8 -11.41 117.66

4544.91 -6.89 Z>01.97 155.58 54.97 19 7 2 3944.9 -11.45 195.71

3503.83 -6.87 I23.92 155.57 54.97 24 18 20 2903.8 -11.41 117.66

ORBIT DETERMINATION ACCURACY

ST 2635.I SR 1284.7 SS 761.8

CRT -.9955 CRS .9856 CST -.9978

LSA }025.4 MSA 147.3 SSA 1.5

ELI 2928.6 EL2 132.1 ALF I§4.10

HELIOCENTRIC CONIC

RL 149.04 LAL -.00

RP 107.91 LAP 2.91

RC 124.786 GL 57.89

PLANE TOCENTRIC CONIC

C3 165.537 VHL 12.866

LNCH AZMTH LNCH TIME

67.44 17 51 17

112.56 23 19 56

67.44 17 51 17

112.56 23 I9 56

67.44 17 51 17

112.56 23 19 56

DIFFERENTIAL CORRECTIONS

TOE }.9135 TRA -.5684 TC3 -.1863 BAU .4125

ROE-2.8525 RRA 1.1670 RC5 .0058 FAU .00921

FOE 1.5535 FRA .1146 FC3 -.0482 BSP 9209

8DE 6.5656 BRA 1.2980 BC3 .1864 F5P -186

vI 29.896
V2 35.118

CLP-177.25

MID-COURSE EXECUTION ACCURACY

SGT 2694.8 SGR 1422.1 SG3 53.4
RRT -.9267 RRF -.8269 RTF .9762

SCB 3047.0 R23 -.2843 RI3 -.9565

SGJ 5009,2 SG2 478.7 THA 155.21
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LAUNCH 0ATE OCT 18 1970

PIlL XOCENTRI C CONIC

RL 149.04 LAL -.00

RP 107.95 LAP 2.81

RC 127.036 GL 60.41

PLANE TOCENTRIC CONIC

C3 ]85.475 VHL 19.634

LNCH AZNTH LNCH T|MIE

65.06 18 23 31

114.94 0 21 48

65.06 18 23 31

114.94 0 21 48

65.06 18 E3 31

114.94 0 Z| 48

FLIGHT TIME 118.0{3 ARRIVAL DATE

CI ST4NCE 359.4ZZ

LC_.. Z4.ZO VL 27.94Z GAL -113.93 AZL 51 .5! HCA 175.49 S_A 132.69 ECC .ZZ4t_7 INC38.4861 V1 29.896
LOP Z[)0.66 VP 38.193 GAP 7.35 AZP IZB.40 TAL ?76.$3 TAP 42.01 RCA 102.86 APO 162.53 vZ 35.105

GP -73.70 ZAL 104.18 ZAP 101.46 E_TS Z25.77 ZAE 77.84 ETE 151.51 ZAC 15.54 ETC Z23.67 CLP 135.07

CLA 37,04 RAL Z66.58 RAC 657Z.1 VEL ZZ.512 PTH 3.26 VHP 2].469 CPA -54.37 RAP 122.21 ECC 7.}439

L-I TIME JNJ LAT INJ LONG INJ RT ASC INJ A2'MTH JNJ TIME PO (ST TIM INJ Z LAT INJ 2 LONC,

4696.84 -2.49 210.96 173.29 53.03 19 41 48 4096.8 -7.28 204.94

3579.56 -Z.48 I26.79 17}.27 53.03 I 21 27 2979.6 -7.26 IZ0.77

4696.84 -Z.49 210.96 173.Z9 53.03 19 41 48 4096.8 -7.28 204.94

3579.56 -2.48 I26.79 17].Z7 55.03 I 21 27 2979.6 -7.Z6 J20.77

4696.84 -Z.49 210.96 173.29 53.03 19 41 48 4096.8 -7.28 204.94

3579._ -2.48 126.79 173.27 53.03 I 21 27 2979.6 -7.26 1213.77

FEB 13 1971

DIFFERENTIAL CORI_CTIONS MIC-COUR,_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TD£ 4.5522 TRA I .2323 TC3 -.0069 BAU .4_04 SGT 1403.0 SGR 2724.0 S_3 45.3 ST 1335.3 SR 2697.0 S5 1044.1

RDE-9.2399 RRA .4916 RC3 -.0871FAU-.00461 RRT -.9137 KWIr -,9680 RTF .9851 CRT -.9926 CRS .9971 CST -.9990

FOE 117617 FRA .2614 FC3 .0104 8SP 9044 _ 3064.1 1_3 -.1667 R13 -.9852 LSA 3181.7 MSA 153.9 SSA 1.3

8OE10.3004 8RA I .3267 BC3 .0874 FSP -149 5_1 3020.6 5_2 514.3 7HA 116.01 EL1 3006.0 ELZ 145.2 ALF 116.24

LA_ DATE OCT 1@ 1970 FLIGHT TINE I20.D0 ARRIV4L DATE FEB 15 1971

HELIOCENTRIC CONIC 015TANCE 363.B28

RL 149.04 LAL -.(30 LOL 24.20 VL 27.853 GAL -10.32 AZL 6.66 HCA 177.29 SHA 132.04 ECC .21945 INC83.3382 Vl 29.896
RP 107.99 LAP 2.70 LOP 203.B8 VP ]8.116 GAP 7.15 AZP 17].33 TAL 224.41 TAP 41.70 RCA 103.06 APO 161.01 V2 35.093

RE 1Z9.278 GL 45.13 GP -51.54 ZAL 96.73 ZAP 95.43 ETS 190.46 ZAE 51.41ETE 122.61 ZAC 28.03 ETC 259.63 ELP 98.75

PLAN[TOCENTRIC CONIC

C31474.629 VHL ]8.401DLA 22.25 RAL 281.10 RAO 6573.2 V[L 39.949 PTH 3.56 VHP 47.741 _PA -28._ RAP |15.62 ECC25.2687

LNCH ATNTH LNCH TINE L-I TIH[ INJ LAT |NJ LONG INJ RT A_ JNJ A214TH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

90.00 I 4 29 3675.97 -16.03 141.88 199.47 66.34 2 5 45 3076.0 -19.09 134.55

90.00 19 )6 43 4763.71 17.16 204.5| 185.47 67.12 20 56 7 4163.7 13.91 197.34

100.0/3 2 41 54 3361.87 -18.3] 119.84 200.54 65.96 3 37 55 2761.9 -21.42 112.41
100.00 213 41 59 4553.04 19.41 IBB.00 184.44 66.86 21 57 53 3953.0 16.17 180.76

110.01_ 4 23 23 3044.35 -23.92 96.47 203.28 64.62 5 14 7 2444.3 -27.10 90.75

I|0.00 21 16 59 4443.33 25.11 177.03 181.78 66.01 22 31 3 3843.3 21.65 169.58

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

TDE-3.3690 TRA 1.9832 TC3 -.0656 8AU 3.6025 SGT 7_0.3 $_ 24_.7 ,5(,,3 43.3 ST 512.0 SR 2025.5 SS 1640,6

RC-13.5031 RRA-4.2467 RE3 -.1705 FALP.05686 RRT .7457 RRF -._72 RTF -.6956 CRT .9582 CRS .9996 CST .9494

FOE 2.6423 FRA 1.0742 FC3 .0334 BSP 7834 SGO 2617.7 R_3 -.1|96 R13 -.9926 LSA 2651.9 MSA 154.2 SSA !.3

• BI3E13.9171 8RA 4.6869 8C3 .1827 FSP -139 5411 25_.4 SG2 _05.7 THA 76.35 ELI 2084.4 EL2 142.4 ALF 76.32

L4UNCH DATE OCT 18 1970 FLIGHT TIME 122.00 4RRIV_q. _ATE FEB 17 1971

HELIOCENTRIC CONIC

RL 149.04 LAL -.00

RP 108.03 LAP Z.58

RE 131.513 GL -59.71

PLANETOCENTRIC CONIC

C3 440.228 VHL _].982

LNCH ATMTH LNCH TIME

7.86 3 18 18

172.14 14 46 33

7.86 3 18 18

172.14 14 46 33

7.86 3 18 18

172.14 14 46 33

DISTANCE 373.011

LOL 24.20 VL 27.765 GAL -10.72 AZL 131.61 HCA 183.88 5,'44 131.40 ECC .22801 INC41.6114 V1 29.896

LOP 207.10 VP 38.040 GAP 8.34 A?P 48.45 TAL 223.93 TAP 47.81 RCA 101.44 APO 161.36 V2 35.080

GP 69.95 ZAL 102.88 ZAP 100.99 ETS 150.99 ZAE 8,0.31 ETE 224.01 ZAC 151.19 ETC 249.84 CLP 123.80

CLA -83.09 RAL 261.50 RA0 6572.2 VEL 23.697 PTH 3.30 VHP 27.710 DPA 69.96 RAP 224.41ECC 8.2450

L-I TIHE INJ LAT INJ LONG INJ RT A,_>C INJ A2'MTH INJ TIME PO CST TIM |NJ 2 L4T INJ 2 LONG

2409.56 3.24 85.25 17J.10 173.08 3 58 28 1809.6 11.18 84.69

604.05 3.24 2@0.28 171.12 173.08 14 56 37 4.0 11.18 279.72

2409.56 3.24 85.25 171.10 173.08 3 58 28 1809.6 11.18 84.69

604.05 3.24 280.28 171.12 173.08 14 56 37 4.0 11.18 279.72

2409.56 3.24 85.25 171.10 175.08 3 58 28 1809.6 11.18 84.69

604.05 3.24 280.28 171.12 173.08 14 56 37 4.0 11.18 279.72

DIFFERENTIAL CORRECTIONS

T0£-1.3749 TRA .1852 TC3 -.0152 BAU .6897

_-11.1752 RRA -.1952 RC3 .1162 FAU-.0OS91

FOE-2.0935 FRA .OO15 FC3 .0116 BSP 9669

BO£11.2594 8RA .2691BC3 .1172 FSP -155

MID-COURSE EXECUTION ACCURACY 0RBIT DETERMINATION ACCUR4CY

SGT 567.1 SGR 31LP'Z.0 SG3 49.6 ST 396.! SR 3054.6 SS 1368.7

RRT .5245 RRF .9664 RTF .6545 CRT .9332 CRS -.9990 CST -.9485

SG6 3173.1 R23 -.1464 R13 .9887 LSA 3367.2 MSA 149.8 SSA 1.3

5GJ 3136.5 SG2 480.6 THA 84.43 EL1 3076.9 EL2 141.3 ALF 83.09

LAUNCH DATE OCT 18 1970 FLIGHT TINE 124.00

HELIOCENTRIC CONIC

RL 149.04 LAL -._0

RP 108.07 LAP 2.45
RC 133.740 GL -57.67

PLANETOCENTRIC CONIC

C3 143.933 VHL 11.997

LNC.H A2_4TH LNCH TINE

14.50 0 24 ]8

165.50 11 26 38

14.50 0 24 ]8

165.50 II 26 58
14.50 0 24 ]8

165.50 II 26 58

DIFFERENTIAL CCRRI_CTIONS

T02-3.6136 TR4-1.19_9 TC3 -.2346 8AU .4542

ROE -.50_ RRA -.5921 RE3 -.0258 F_U .01308

FOE-.9385 FR4 -.2196 FC3 -.0787 8SP 10530

_OE 3.6492 BRA 1.3318 8C3 .2360 FSP -193

ARRIVAL DATE FEB 19 1971

0IST_NCE 378.312

LOL 24.20 VL 27.678 GAL -10.29 A_l. 111.85 HCA 186.59 SMA 130.78 ECC .22539 INC21.8534 VI 29.896

LOP 210.32 VP 37.965 GAP 8.39 A_P 68.28 TAL 222.14 TAP 48.73 REA 101.30 APO 160.25 v2 35.067
GP 70.71 ZAL 111.81 2AP 109.08 ET8 91.89 ZAE 95.76 ETE 167.51 ZAC 160.95 ETE 223.16 CLP 171.69

0LA -77.27 RAL 214.72 RAO 6570.6 VEL 16.287 #TH 2.85 VHP 16.233 _PA 55.55 RAP 243.59 ECC 3.3688

L-I TINE INJ LAT |NJ LONG INJ RT ASC INJ AZMTH ]NJ TIME I_ CST TIM INJ 2 LAT INJ 2 LONG

22_0.II 13.23 80.02 121.66 166.91 I 2 8 1650,1 21.01 78.50

5748.90 13.23 259._:J 121.69 166.91 13 2 47 5148.9 21.01 257.87
2_50.11 13.23 80.02 121.66 166.91 1 2 8 1650.1 21.01 18.50

5748.90 13.23 259._J 121.69 166.91 13 2 47 5148.9 21.01 257.87

L:_50.11 13.23 80.02 121._56 166.91 1 2 8 1650.1 21.01 78.50

5748.90 13.23 259.39 121.69 166.91 13 2 47 5148.9 21.01 257.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 3158.6 _ 1307.3 S_3 58.8 ST 1892.1 SR 455.2 SS 659.8

RRT .9132 _ .8220 RTF .9817 CRT .8335 CRS -.7653 CST -.9935

S_ 3418.4 1_3 -.2383 R13 .9697 LSA 2038.1 MS4 261.5 554 1.5

.T_,I 3582.0 S_2 497.6 THA 21.19 EL1 1930.4 EL2 246.5 ALF 11.53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAI,_CM DATE OCT 18 197(] FLIGHT TIME 126.00 ARRIVAL DATE FEB 21 1971

HELIOCENTRIC CONIC

RL 149.04 LAL -.00

RP lOB.If LAP 2.31

RC 135.957 GL -49.90

PLANETC(ENTRIC CONIC

C_ 73.723 VHL 8.566

LNO_ AZMTH LNCH TIME

24.41 0 59 29

155.59 II 20 42

24.4I 0 59 29
155.59 11 20 42

24.41 0 59 29

155.59 11 20 42
DIFFERENTIAL CORRECTIONS

TOE-2.3748 TRA-1.5594 TC3 -.7408 BAU .7319

ROE .4109 RRA -.2206 RC3 .0§10 FAU .02Z12

FOE -.7941 FRA -.2647 FC3 -.2597 6SP 10965

BOE 2.4101 BRA 1.5749 BC3 .7426 FSP -241

DISTANCE 383.917

LOL 24-_0 VL 27.593 GAL -9.92 AZL I03.98 HCA I89.61SMA 130.17 ECC .22383 INC13.9833 Vl 29.896

LOP 213.53 VP 37.891 GAP 8.53 AZP 76.21 TAL 220.43 TAP 50.04 RCA I01.03 APO 159.31 V2 35.054

GP 62.53 ZAL 119.81 lAP 117.05 ETS 72.61 7AE 104.92 ETE 151.58 ZAC 158.83 ETC 235.74 CLP-170.35

CLA -68.67 RAL 218.30 RA0 6569,4 VEL J3.967 PTM 2.55 VHP II.840 DPA 44.10 RAP 246.60 ECC 2.2133

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

_086.98 21.49 69.75 110.45 156.99 1 34 16 1487.0 28.81 66.61

5630.23 21.49 259.23 119.47 156.99 12 54 32 5030.2 28.82 256.09

2086.98 21.49 69.75 119.45 156.99 1 34 16 1487.0 28.81 66.61

5630.23 21.49 259.23 119.47 156.99 12 54 32 5030.2 28.82 256.09

2086.98 21.49 69.75 119.45 156.99 1 34 16 14B7.0 28.81 66.61

56}0.23 21.49 259.23 119.47 156.99 12 54 32 5030.2 2B.82 256.09

MI0-CCURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 3509.0 SGR 496.6 SG3 73.1 ST 1602.6 SR 299.9 $5 562.4
RRT .3510 RRF .0290 RTF .9421 CRT -.6113 CRS .7743 CST -.9741

SG8 3544.0 R_3 -.3285 RI3 .9399 LSA 1B93.8 MSA 262.4 SSA 2.4

$61 3513.4 ,_,2 464.4 THA 2.89 EL1 IB12.0 EL2 236.1ALF 174.09

LAUNO_ 0ATE OCT 18 1970 FLIGHT TIME J28.00 ARRIVAL CATE FEB 23 1971

HELIOCENTRIC CONIC

RL 149.04 LAL -.(30

RP 108.15 LAP 2.J7

RC 138.166 5L -42.03
PLANETC_ENTRIC CONIC

C3 48.473 VHL 6.962

LNO4 A/MTH LNCH TIME

33.33 1 42 26

146.67 11 22 20

33.33 I 42 26
146.67 II 22 20

33.33 I 42 26

146.67 I! 22 20

DISTANCE 589.606

LCL 24.20 VL 27.508 GAL -9.57 AZL 99.90 /-_CA 192.72 .}MA 129.58 ECC .22266

LCP 216.74 VP 37.817 GAP 8.69 AZP 80.34 TAL 218.73 TAP 51.45 RC_ 100.73

GP 54.44 ZAL 125.93 ZAP 124.14 ETS 66.05 ZAE 111.24 ETE 149.06 2AC 153.15

DLA -61 .07 RAL 223.89 RAO 6568.8 VEL 13.032 PTH 2.38 VHP 9.765 0PA 34.67
L-I TIME INJ LAT INJ LONG INJ RT A.}C INJ AZMTH INJ TIME PO C$T TIM

1952.71 26.03 58.32 119.22 147.43 2 14 59 1352.7

5560.71 26.04 257._8 IIS.24 147.43 12 55 0 4960.7

1952.71 26.03 58.32 118._2 147,43 2 14 59 1352.7

5560.71 26.04 257.88 118.24 147.43 12 55 0 4960.7

1952.71 26.03 58.32 118,22 147.43 2 14 59 1352.7

5§60.71 26.04 257.88 118.24 147.43 12 55 0 4960.7

DIFFERENTIAL CORRECTIONS

TOE-I.BOO8 TRA-1.6256 TC3o1.2932 BAU .8436

ROE .4265 J_.A -.1007 Re3 .1492 FAU .02844
FOE -.7109 FRA -.2560 FC3 -.5080 BSP 11301

8OE 1.8506 8RA 1.6287 8C3 1.3017 FSP -288

INC 9.8960 V1 29.896

APO 158.43 V2 35.041

ETC 245.96 CLP-164.B0

RAP 247.67 ECC 1.7977

INJ 2 LAT INJ 2 LONG

32.68 53.63

32.69 253.19

32.68 53.63

32.69 253.19

32.68 53.63

32.69 253.19

ORBIT DETERMINATION ACCURACY

ST 1699.3 SR 354.8 Ss 506,1

CRT -.7926 CR$ .9340 CST -.9581

LSA 1790.9 MSA 249.7 SSA 3.5

EL1 1722.B EL2 213.4 ALF 170.46

MID-C(_RSE EXECUTION ACCURACY

SOT 3617.7 S.GR 442.4 SO3 87.8

RRT -.2626 RRF -.6177 RTF .9101

S(,B 3644.6 R23 .3890 RI3 -.9116

SGI 3619.6 ,S(,2 426,6 THA 178,14

LAUNCH OATE OCT 18 1970 FLIGHT TIME 130.00 ARRIVAL CATE FEB 25 1971

HELICWCENTRIC CONIC

RL 149.O4 LAL -.00

RP I08.19 LAP 2.02

RC 140.364 GL -3S.16

PLAN£TOCENTRIC CONIC

C3 36.698 VHL 6,058

LNCH AZMTH LNCH TIME

41.05 2 21 56

138.95 II 21 1

41.05 2 21 56

138.95 II 21 I

41.05 2 21 56

138.95 11 21 1

OIFFERENTIAL CORRECTIONS

TOE-In4291 TRA-I.6217 TC}-1.8264 BAU .9036
ROE .3657 RRA -.0591 RC3 .2218 FAU .03296
FOE -.6185 FRA -.2214 FC3 -.7775 8,%° 116(35

80E 1.4752 8RA 1.6228 BC3 1.8418 FSP -329

DISTANCE 395.323

LOL 24.20 VL 27.425 GAL -9.22 AZL 97.40 HCA 195.87 SMA 129.00 ECC .22173 INC 7.4041 Vl 29.896

LOP 219.94 VP 37.?44 GAP 8.87 AZP 82.88 TAL 217.03 TAP 52.90 RCA 100.40 APO 157.61 V2 35.028

GP 47.55 7AL 130.13 ZAP 130.17 ET$ 62.53 ZAE 115.77 ETE 149.89 7AC 147.41 ETC 251.41 CLP-162.90

CLA -54.68 RAL 228.68 RA0 6568.4 VEL 12,572 PTH

L-I TIME INJ LAT

1842.59 27.80

5530.63 27.81

1842.59 27.80

5530.63 27.81

I642.59 27._0
5530.63 27.81

2.28 VHP 8.649 0PA 27.30 RAP 248.56 ECC 1.6039

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

47.38 116.73 139.19 2 52 39 124Z.6 33.71 41.52

256.85 116.74 139.18 12 53 12 4930.6 33.72 250.98

47.38 116.73 139.19 2 52 39 1242.6 33.71 41.52

256.85 116.74 139.18 12 53 12 4930.6 33.72 250.98

47.38 116.73 139,19 2 52 39 1242.6 33.71 41.52

256.85 116.74 139.18 12 53 12 4930.6 33.72 250.9_

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 3711.3 _R 448.5 $53 100.8 ST I570.0 _ 347.2 $5 445.1

RRT -.4842 RRF -.8034 RTF .8867 CRT -.8163 CR$ .9642 C$T -.9400

SOB 3738.3 R'23 .42_:_O RI3 -.8893 LSA 1651.0 MSA 240.5 55A 5.1

SOl 3717.7 5G2 391.8 THA 176.61 EL1 1595.8 EL2 197.3 ALF 169.61

LAUNCH DATE O(ZT 18 1970 FLIGHT TIME 132.00 ARRIVAL DATE FEB 27 1971

HELIOCENTRIC CONIC

RL 149.O4 LAL -.{_]

RP 108.23 LAP 1.86

RC 142.552 GL -29.37

PLANE_TOCENTRIC CONIC

C3 30.179 VHL 5,494

LNCH 4ZMTH LNCH TIME

47.66 2 58 31

132.34 11 17 15

47.66 2 58 31

132.34 II 17 15

47.66 2 58 31

132.34 11 17 15

OIFFERENTIAL CORRECTIONS

TOE-I.1588 TRA-I.S891 TC3-2.3228 BAU .9434

ROE .3119 RRA -.0426 RC3 .2678 FAU .03596

FOE -.5225 FRA -.1737 FC3-I.0316 OSP 11894

8OE 1.2OOO 8RA 1.5897 OC3 2.3382 FSP -361

01STANCE 401.050

L(X, 24.20 VL 27.343 GAL -8.86 AZL 95.72 /'_A 199.03 SMA 128.44 ECC .22098 INC 5.7231 Vl 29.896

LOP 223.14 VP 37.672 GAP 9.04 AZP 84.59 TAL 215.32 TAP 54.35 RCA 100.O6 APO 156.82 V2 35.O14

GP 41.84 2AL 132.66 ZAP 135.23 ETS 60.08 ZAE 119.04 ETE 151.73 ZAC 142.39 ETC 254.61 CLP-162.37

OLA -49.40 RAL 232.79 RAO 6568.2 VEL f2.311 PTH 2.22 VHP B.002 OPA 21.08 RAP 249.59 ECC 1.4967

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG
1747.55 28.01 37.52 115.64 132.51 } 27 38 1147.6 33.24 30.90

5527.09 28.03 256.72 115.66 132.50 IZ 49 22 4927.1 33.25 250.09

1747.55 28.01 37.52 115.64 132,51 _ 27 38 1147.6 33.24 30.90

5527.09 28.03 256.72 115.66 132.50 12"4"9 22 4927.1 33.25 250.09

1747.55 28.01 37.52 115.64 132.51 } 27 38 1147,6 33.24 30.90

5527.09 28.03 256.72 115.66 132.50 1_ 49 22 4927.1 33.25 250.09
MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 3802.7 SGR 443.9 SC.3 I11.3 ST 1431.9 5R 326.1 SS 381.9

RRT -.5746 RRF -.8600 RTF .8698 CRT -.8100 CRS .9764 CST -.9167

$GB 3828.5 R23 .4345 R13 -.87_6 LSA 1499.2 MSA 234.3 $5A 7.0
SGI 3811.3 502 }62.5 TMA 176.13 ELI 1456.5 EL2 188.0 ALF 169.37
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970 )

LAUNCH CATE OCT IB 1970 FLIGHT TIME 134.00 ARRIVAL CATE MAR I 1971

HELIOCENTRIC CONIC
RL 149.04 LAL -.00

RP 108.27 LAP 1.70

RC 144,730 GL -24o51

PLANE TOCENTRIC CONIC

C3 26.097 VHL _.109

LNCH A_MTH LNCH TIM[

53.39 3 33

126.61 11 11 48

53.39 3 33 20

126.61 11 11 48

53.39 3 33

126,61 11 11 48

0|FFERENTIAL CORRECTIONS

TOE -.9432 TRA-l.5319 TC3-Z.7631BAU .9694

ROE .2709 RRA -.0379 RC3 .2909 FAU .03743
FDE -.4236 FRA -,1132 FC3-1.2417 BSP I1972

BOE .9814 BRA 1.5324 BC3 2.7783 FSP -370

CISTANCE 406.780

LOL 24.20 VL 27.26Z GAL -8.50 AZL 94.51 HCA 202.2! SMA 127.89 ECC .Z2039 INC 4.5080 V| 29.H96

LOP 226.34 VP 37.601 GAP 9.21 4ZP 65.83 TAL 213,_0 TAP 55.80 RCA 99.71 APO 156.08 VZ 35.00I
GP 37.14 ZAL 133.86 ZAP 119.46 ETS 58.15 ZAE 121.43 ETE 153.82 ZAC 138.18 ETC 256°72 CLP-162.44

CLA -45.04 RAL 236.47 RA0 6568.1 VEL 12.I44 PTH

L-I TIME INJ LAT

1660.93 27.47

5541.27 27.48

1660.93 27.47

5541.27 27.48

1660.93 Z7.47

5541.27 27.48

2.18 VHP 7.610 CPA 15.92 RAP 250.BI ECC 1.4295

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC_G

28.69 115.18 127.21 4 I I 1060.9 32.10 21.59

257.57 115.L_] 127.20 12 44 9 4941.3 32.11 250.46

28.69 115.18 127.21 4 1 J 1060.9 32.10 ZI.59

257.57 115.Z0 127.20 12 44 9 4941.3 )2.11 25_.46

28.69 115.18 127.21 4 I I 1060.9 32.10 21.59

257.57 115.Z0 127.20 12 44 9 4941.3 32.11 250.46
MIC-CCURSE EXECUTION ACCURACY CR61T CETERMINATION ACCURACY

SGT _73.1 SGR 429.2 SG3 IIB.I ST 1287.8 5R 304.5 55 315.4

RRT -,6101RRF -.8704 RTF .8542 CRT -.7BBI CRS .9840 CST -.8H26

•%B 3896.8 R"Z3 .4357 RI3 -.8568 LSA 1340 .B MSA 229.7 SSA 9.5

SC.I 38_2.0 ;_-.2 339.3 THA 176.10 EL1 1310.4 EL2 184.2 ALF 169.23

LAUNO_ OATE OCT 18 1970 FLIGHT TIME 136.00 ARRIVAL GATE MAR 3 1971

HELIOCENTRIC CONIC
RL 149.04 LAL -.(]0

RP 108.31 LAP 1.54

RC 146.899 GL -21].40

PLANETOCENTRIC CONIC

C3 23.299 VHL 4.827
LN_H A2_ITH LNCH TIME

58.44 4 7 28

121.56 11 5 I

58.44 4 7 28

121.56 11 5 1

58.44 4 7 28

121o56 J| 5 1

0IFFERENTIAL CORRECTIONS

TOE -.7654 TRA-I.47B7 TC3-3.1919 BAU .9991

ROE .2469 RRA -.0325 RE3 .}094 FAU .03855

FOE -.3442 FRA -.0633 FC3-1.4325 BSP 12433

BOE .8233 BRA 1.4790 BE3 3.L:_]78 FSP -398

CISTAN£E 412.507

LOL 24.2'0 VL 27.182 GAL -8.13 AZL 93.58 _A 205.38 _A 127.36 ECC .21996

LOP 229.54 VP 37.531 GAP 9.39 AZP 86.76 TAL 211.87 TAP 57.25 RCA 99.35

GP 33.26 ZAL 134.03 ZAP 143.02 ETS 56.56 ZAE 123.18 ETE 155.87 ZAC 134.68

INC 3.5845 Vl 29._96

APO 155.38 V2 34.98_

ETC 258.26 CLP-162.82

DLA -41 .40 RAL 239.90 RAG 6567.9 VEL 12.028 PTH 2.15 VHP 7.369 CPA 1] .62 RAP 252.21 ECC 1.3834

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT JNJ Z LONG

1578.14 26.58 20.61 115.31 122.99 4 33 46 978.1 30.72 13.22

5568.30 26.59 259.27 115.32 122.98 12 37 49 4968.3 _'J.73 251.88

1578.14 26.58 ZO.6I 115.}1 122.99 4 33 46 978.1 }0.72 13.22

5568.30 26.59 259.27 115.32 122.98 12 37 49 4968.3 _.73 251.88

1578.14 26,58 21].61 115.31 122.99 4 33 46 978.1 }0.72 1).22

5568.30 26.59 259.27 115.32 122.98 12 37 49 4968.3 }0.73 251.8_

MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S.GT 39_].6 SGR 421.6 SG3 124.9 ST 1170.7 SR 293.6 SS 262.2

RRT -.6)98 RRF -.8658 RTF .8478 CRT -.7659 CRS .9_96 CST -.8419

5(,8 4002.9 R'Z3 .4161 R13 -.BSOI LSA 1213.9 MSA 227.3 SSA 12.5

SGI 3989.8 SG2 323.3 THA 176.10 EL1 1192.6 EL2 185.3 ALF 168._5

LAUNCM,CATE OCT IB 1970

HELIOCENTRIC CONIC

RL 149.04 LAL -.00

RP 108.35 LAP 1.36

RC 149.057 GL -16.87

PLANETOCENTRIC CONIC

C3 21.243 VHL 4.609

LNCH AZMTH LNCH TIHE

63.03 4 41 46

116.97 IO 56 56

63.03 4 41 46

116.97 10 56 56

63.03 4 41 46

116.97 I0 56 56

FLIGHT TIME 138.00

CISTANCE 418.229

LOL 24.20 VL 27.104 GAL -7.75 AZL 92.85 HCA 208.56 SMA 126.84 ECC .21968 vI 29.896

LOP 232.73 VP 37.462 GAP 9.56 AlP 87.49 TAL 210.12 TAP 58.69 RCA 98.98 V2 34.975

GP }0.04 /AL 133.42 lAP 146.04 ETS 55.25 ZAE 124,48 ETE 157.76 ZAC 1_1.76 CLP-163.36

OLA -38.31RAL 243.18 RA0 6567.9 VE_ 11.942 PTH 2,13 VHP 7.222 CPA 8.00 RAP 253.79 ECC 1.3496
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1495.80 25.56 12.97 115.92 119.57 5 6 42 895.8 29.29 5.41

5605.86 25.57 261.76 115.93 119,56 12 30 22 5005.9 29.30 254.19

1495.B0 25.56 1_.97 115.92 119.57 5 6 42 895.8 29.29 5.41

5605.86 25.57 261.76 115.93 119.56 12 }0 22 5005.9 29.30 254.19

1495.80 25.56 12.97 115.92 119.57 5 6 42 895.8 29.29 5.41

5605.86 25.57 261.76 115.93 119.56 12 30 22 5005.9 29.30 254._9

ARRIVAL GATE MAR 5 1971

INC 2.6546

APC, 154.7J

ETC 259.47

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY CRGI T CE TERMINATION ACCURAC Y

TOE -.6514 TRA-I.4103 TC3-3.5886 0AU I.O_}_ S_T 4073.2 S_ 413.8 SG3 129.4 ST 1055.9 SR 287.2 SS 211 .4

ROE .ZB06 RRA -.O}0fl RE3 .3195 FAU .03884 RRT -.6516 RRF -,8476 RTF .8421 CRT -.7364 CRS .9930 CST -.7820

FOE -.2702 FRA -.0106 FC3-1.5827 BSP 12755 S_8 4094.2 R_Z3 .3897 R13 -.844| LSA I(]91 .I MSA _26.7 5SA 16.0

BOE .6911 BRA 1.4106 BC] 3.6028 FSP -412 SGI 4082.2 _2 313.2 THA 176.19 ELl 1077.6 EL2 190.4 ALF 168.30

LAUNCH DATE OCT 1B 1970 FLIGHT TIME 140._ ARRIVAL GATE MAR 7 1971

HELIOCENTRIC CONIC

RL 149.04 LAL -._

RP 108.39 LAP 1.19

RC 151.L_05 GL -13.B0

PLAMETOCENTRIC CONIC

C3 19.653 VHL 4.433

LNCH _MTH LN_H TIME
67.37 5 17 _I]

112.63 10 47 4

67.37 5 1720

112.63 IO 47 4

67.37 5 1720

112.63 10 47 4

DISTANCE 4_3.946

LOL 24.L;'O VL 27.027 GAL -7.37 AIL _v'_,26 HEA 211.74 SMA 126.34 ECC .21955 INC 2.2609

LOP _35.92 VP 37._95 GAP 9.74 AZP _8.08 TAL _B.37 TAP CN],11 RCA 98.60 APO 154.08
GP 27.34 ZAL 132._ tAP 148.63 ETS 54.19 ZAE 125.46 ETE 159.45 7AC 129.32 ETC 260.49

OLA -35.65 RAL 246.41RA0 6567.8 VEL 11.876 PTH 2.11VHP 7.137 CPA 4.33 RAP 255.50 ECC 1.3234

L-I TIME INJ LAT INJ LONG INJ RT A_F. INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC_G

1410.36 24.50 5.42 116.94 116.75 5 40 51 810.4 27.89 357.76

5654.1_ _4.5_ _65.04 116,94 116.74 12 21 19 5D54.1 27.90 257.37

1410.36 24,50 5.41 116.94 116.75 5 40 51 810.4 27.89 357.76

5654.12 24.5_ 265.04 116.94 116.74 12 21 19 5054.1 27,90 257.37
1410.36 24.5_ 5.4_ 116.94 116.75 5 40 51 810.4 27.89 357.76

5654.12 _4.52 265.04 116.94 116.74 12 21 19 5054.1 27.90 257.37
CRSIT CETERMINATION ACCURACY

ST 930.2 5R 281.5 SS 157.1

CRT -.6917 CRS .9885 CST -.6668

LSA 957.8 MSA 227.0 SSA 20.4

EL1 951.4 EL2 198.8 ALF 167.63

DIFFERENTIAL CORRECTIONS

TOE -.5240 TRA-I.31B4 TC3-3.9366 8AU 1.0377

ROE .2174 RR4 -.0333 RC3 .3L_02 FAU .03810

FOE -.1932 FRA .0522 FC3-1.6782 BSP 12729

BOE .5673 BRA 1.3188 BC3 3.9496 FSP -400

MID-COURSE EXECUTION ACCURACY

_T 4127.8 SGR 402.9 S(,3 I}0.6

RRT -.6435 RRF -.8163 RTF .8318

SGB 4147.4 R_3 .3632 RI3 -.8336

_I 4135.9 SG2 }07.8 THA 176.39

Vl 29.896

VZ 34.962

CLP-163.99

2251



JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 18 1970 FLIGHT TIME I4Z.0O ARRIVAL CATE MAR 9 197!

HELIOCENTRIC CONIC

RL 149.04 LAL -.00

RP 108.43 LAP 1.Ol

RC 153.343 GL -11.08

PLANETOCENTRIC CONIC

C3 18.382 VHL 4.287

LNCH AZMTH LNCR TIME

71,68 3 55 37

108.3_ lO 34 23

71,68 5 55 37

108.32 10 34 23

llO.O0 9 46 15

110.00 II 42 55

DIFFERENTIAL CORRECTIONS

TOE -.4}83 TRA-1,2456 TC3-4.3_43 BAU 1.0658

ROE .2139 RRA -.0315 RC3 .3315 FAU .03804

FOE -.145l FRA .091I FC3-1.7914 BS_ I336l

BOE .4877 BRA 1.2460 BC3 4.3370 FSP -428

01STANCE 429.654

LOL 24.Z0 VL 26.951GAL -6.98 AZL 91.77 HCA 214.92 5MA 125.85 ECC .21958 INC 1.7653 Vl 29.896

LOP 239.11 VP 37.328 GAP 9.91 AZP 88.55 TAL 206.60 TAP 61.53 RCA 98.22 APO 153.48 V2 34.949

GP 25.06 ZAL 130.52 ZAP 150.89 ETS 53.35 ZAE 126.21ETE 160.95 ZAC 127.25 ETC 261.39 CLP-164.67

CLA -33.31 RAL 249,61 RAO 6567.7 VEL J1,822 PTH 2.09 VHP 7.095 ÙPA 2.30 RAP 257,34 ECC 1.3025

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH IN] TIME 1°O CST TIM INJ 2 LAT INJ 2 LONG

I317.22 2}.45 357.57 118.29 114.37 6 17 34 717.2 26.54 349.84

5715.74 23.46 269.32 118.30 I14.35 12 9 38 5115.7 26.55 261.59

I317.22 23.45 }57.57 I)8.29 II4.37 6 17 34 717.2 26.54 349.84

5715.74 23.46 269.32 118.30 I14.35 ]2 9 38 5115.7 26.55 261.59

5863.42 18.44 278.05 115.58 119.30 11 23 58 5263.4 22.20 270.94

5505.57 28.67 255.34 121].63 109.47 13 14 41 4905.6 31.05 246.95

MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATZON ACCURACY

SGT 4249.7 _ 406.2 SG3 I34.4 ST 844.J SR 286.3 SS 125.1

RRT -.6493 RRf" -.7905 RTF .8351 CRT -.6591 CRS .9666 CST -.5376

5G8 4269.0 R23 ,}227 RI3 -.8366 LSA 869.4 HSA 231.6 SSA 24.8

SG! 4257.9 SG2 308.4 THA 176.43 EL1 866.3 EL2 209.8 ALF 166.60

LAUNCH OAT£ OCT 18 1970 FLIGHT TIME 144.00 ARRIVAL DATE MAR II 1971

HELIOCENTRIC CONIC

RL 149.04 LAL -.00
RP 108.47 LAP ,83

RC 135.470 GL -8.64

PLANETOCENTRIC CONIC

C3 J7.340 VHL 4.J64
LNCH AZMTH LNCH TIME

76.30 6 39 I6

]03.70 IO 16 28

76.30 6 39 16

103.70 ]O 16 28

ttO,O0 9 tO 16

110.00 12 44 38

0ISTAI_E 435.355

LCL 24.20 VL 26.876 GAL -6.58 AZL 91._4 H(A 218.10 5MA 125.37 ECC .21976 INC 1.3430 V1 29.896
LOP 242.30 VP 37.262 GAP 10.09 AZP 88.94 TAL 204.83 TAP 62.93 RCA 97.82 APO 152.92 v2 34.937

GP 23.12 ZAL 128._6 ZAP 15_.86 ETS 52.72 ZAE 126.80 ETE 162.27 ?AC 125.50 ETC 262.21 CLP-165.38

CLA -31.21RAL 252.84 RAO 6567.7 VEL 11.778 PTH , 2.08 VHP 7.085 CPA .04 RAP 259.28
L_I TIME INJ LAT INJ LONG INJ RT A_C INJ A2'NTH INJ TIME F_ CST TIM INJ 2 LAT

1L_37.72 22.41 348.73 119.94 1]2.31 6 59 24 6[37.7 25.23
5798.05 22.4Z 275.11 119.94 IIZ.30 I1 53 6 5198.1 25.25

1L_07.72 22.41 348.75 |19.94 Jl_.AI 6 59 24 607,7 25.23

5798.05 22.42 275.11 119.94 112.30 IJ 53 6 5198.1 25.25

716.88 13.55 308.19 ItS.L:ff3 121.69 9 22 13 116.9 17.64

5336.89 31.89 243.27 123.32 103.01 14 13 35 4736.9 33.35

DIFFERENTIAL CORRECTIONS

TOE -.3A77 TRA-I.1495 TC3-4.6675 BAU 1.0848

ROE .2IOI RRA -.0341 RC3 .3361 FAU .03718

FOE -.0919 FRA .1395 FC3-1.8565 BSP 13622

8OE .4062 BRA I.I_O0 BC3 4.6796 FSP -430

MI0-COURSE EXECUTION ACCURACY

SGT 4331.1 5GR 406.] $G3 135.4

RRT -.6396 RRF -.7566 RTF .833!

,SGB 4350.1 R23 .2875 RI3 -.8343

SGI 4}38.9 8G2 3II.6 THA 178.55

ECC 1.2854

INJ 2 LONG

340.96

267.34

340.96

267.34

301.47

234.35

ORBIT OETERMINATION ACCURACY

ST 741.8 5R 2_9.7 SS 92.2

CRT -.6057 CRS .8724 CST -.2557

LSA 764.9 MSA 238.2 SSA 30.I

ELI ?64.3 EL2 E23.? ALF 165.41

LAUNCH DATE OCT 18 1970 FLIGHT TIME 146.00 ARRIVAL GATE MAR 13 J971

HELIC_ENTRIC CONIC

RL 149,04 LAL -.00

RP 108.51 LAP .64

RE 157.587 GL -6.43

PLANE TOCENTRIC CONIC

C3 ]6.476 VHL 4.059

LNCH AZMTH LNCH TIME

H2.ZO 7 36 37

97.80 9 45 14

]00.00 9 II 41

lO0.O0 I0 52 51

rio.DO 8 53 33

liD.DO 13 27 28

CIFFERENTIAL CORRECTIONS

TOE -.2643 TRA-1.0456 TC3-4.9977 6AU 1.1034

RCE .2082 RRA -.0376 RC3 .3410 FAU .03618

FOE -.0446 FRA .1853 FC3-1.9014 BSP 13891

6OE .3364 BRA I.DA62 8C3 5.0093 FSP -432

DISTANCE 441.048

L_ 24.20 VL 26.803 GAL -6.17 AZL 90.98 HCA 221.28 SMA 124.91 ECC .22011 INC .9767 V} 29.896

LOP _45.4H VP 37.198 GAP 10.27 AZP 89.27 TAL 203.04 TAP 64.33 RCA 97.41 APO 152.40 V2 34.925

GP 21.45 /AL 126,10 ZAP 15A.62 ETS 52.29 ZAE 127.27 ETE |63.43 7AC 123.9_ ETC 262.96 CLP-166.I!

CLA -29.2_ RAL 256.J1 RA0 6567.7 VEL IJ.74I PTH 2.07 VHP 7.098 DPA -1.92 RAP 261.31 ECC 1,271J

L-I TIME INJ LAT INJ LONG INJ RT A$C TNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1054.95 21.37 336.1:){] 121.84 110.51 7 54 12 454.9 23.97 329,12

639.27 21.38 306.40 121.85 110.50 9 55 53 39.3 23.98 298.62

746.87 17.51 312.66 120.14 114.62 9 24 7 146.9 20.69 305.30

5710.6Z 25.35 269.70 123.29 106.39 12 28 2 5110.6 27.35 Z61.47

803.97 10.38 312.95 116.13 122.75 9 6 57 204.0 14.63 306.42

5226.29 33.29 234.95 125.28 98.27 14 54 35 4626.3 34.07 225.80

MI0-CCURSE EXECUTION ACCURACY OR61T ÙETERMINATION ACCURACY

SGT 4411.7 SGR 408,3 S(;3 136.0 ST 641.6 SR 294.6 SS 73.!

RRT -.6271 RRF -.7222 RTF .8323 CRT -.5363 CR$ .5851 CST .2162

SGB 4430.6 R"Z3 .2535 RI3 -.8334 LSA 663.9 MSA 248.4 SSA 36.3

S_I 4419.2 S(,2 317.5 THA 176.66 ELI 663.9 ELZ 240.3 ALF 164.01

LAUNCM 0ATE OCT 18 1970 FLIGHT TIME 148.00 ARRIVAL 0ATE MAR 15 1971

HELIOCENTRIC CONIC 0ISTANCE 446.731

RL 149.04 LAL -.(_] L(_. 24,20 VL 26.730 GAL -5.75 AIL 90.65 HCA 224.46 SMA 124.45 ECC .22063 INC .6545 vI 29.896

RP 108.54 LAP .46 LO o 248.66 VP 37.135 GAP I0.45 AZP 89._3 TAL L_1.25 TAP 65.71 RCA 97.00 APO 151 .91 V2 34.913

RC 159.692 GL -4.39 GP L:_.01 ZAL 125.47 ZAP 156.19 ET$ 52.06 ZAE 127.65 ETE 164.44 ZAC 122.67 ETC 263.72 CLP-166.84
PLANE TOCENTRIC CONIC

C3 15.759 VHL 3.970 OLA -27.49 RAL 259.44 RAO 6567.6 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 7 54 8 I037.72 16.01

90.00 9 54 17 641.26 24.81

100.00 8 35 12 900.03 12.95

100.00 11 55 54 5537.22 28.12

110.00 8 44 16 871.57 7.87

110.00 14 3 L_ 5138.44 }3.94

DIFFERENTIAL CORRECTIONS

TOE -.1849 TRA -.9341 TC3-5.3J18 BAU 1.1_15

ROE .2075 RRA -.0422 RC3 .3459 FAU .03507

FOE -.0018 FRA .229_ FC3-1.9268 BSP 14176
8OE .2780 BRA .9350 8C3 5.3230 FSP -433

11,711 PTH 2.06 VHP 7.128 0PA -3.63 RAP 263.42 ECC 1.2594

INJ LONG INJ RT AS(. INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

332.98 122.22 113.67 8 11 21 432.7 19.07 525.64
307.70 125.43 104.1l I0 4 58 41.3 26,51 299.45

321.74 IL-----------------_0.72117.18 8 50 12 300.0 16.49 314,73

_57.57 126._4 100,59 13 28 1_ 4937.2 29.29 248.96
316.57 117.71 IZ3.37 8 58 47 E7IL6 12.21 310.16

228.18 127.13 94.31 15 28 58 4538.4 34.I7 218.94

HID-COURSE E_ECUTION ACCURACY ORBIT OETERIAINATION ACCURACY

8GT 4490.7' _ 4|_._ SG3 |36.0 ST 543.2 SR 300.4 $S 74.4

RRT -.6126 RRF -.6881 RTF .8325 CRT -.4388 CRS .0952 CST .6772

8GB 4509.6 R23 .2220 RI} -.8334 LSA 565.4 MSA 263.2 SSA 43.4
SGI 4497.9 .SG2 3_5.3 THA 176.77 ELI 563.6 EL2 260.2 ALF 162.53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUGH OA'r_. OCT 18 1970

HIEL IOCENTRI C CONIC

RL 149.04 LAL -.00

RP 108.$8 LAP .27

RC 161 .784 GL -2.50
PLANE TOCENTRI C CONIC

C] 15.171 VHL 3.895

LNCH AFMTH LNCH TIME
90.00 7 22 53

90.00 10 52 40

100.00 8 18 11

I00.00 12 40 3

II0.00 8 39 12

110.(30 14 35 31

FLIGHT TIME 150.00 ARRIVAL CATE NAR 17 1971

CISTANCE 452.404

LOL 24.20 VL 26.659 GAL -5.32 AZL 90.37 HCA 227.64 SMA 124.01 ECC .22132 INC .3666 Vl 29.896

LOP 251.84 VP 37.073 GAP 10.63 AZP 89.75 TAL 199.44 TAP 67.08 RCA 96.57 4PO 151.46 vz 34.901

GP 18.76 2AL 120.61ZAP 157.62 ET5 52.02 ZAE 127.96 ETE 165.33 ZAC 121.51ETC 264.43 CLP-]67.56

CLA -25.78 RAL 262.84 RA0 6567.6 VEL 11.686 PTH 2.06 VHP 7.174 OPA -5.11 RAP 265.60 ECC ].2497

L-I TINE INJ LAT INJ LONG INJ RT A_ INJ A_4TH INJ TINE PC) CST TIM INJ 2 LA T INJ 2 LONG

1173.73 11.98 341.37 123.37 115.85 7 42 27 573.7 15.36 334.32

5771.13 26.97 274.54 128.34 98.97 12 28 51 5171.1 27.93 266.01

995.17 9.93 327.18 122.30 118.34 8 34 46 395.2 13.64 320.36
5424.93 29.25 249.42 128.69 96.45 14 10 28 4824.9 29.H4 240.66

929.21 5.70 ]19.62 119.73 123.76 8 54 41 329.2 ]0.1O 313.29

5063.65 34.17 222.35 129.06 90.87 15 59 55 4463.7 33.92 213.12

DIFFERENTIAL CORRECTIONS

TOE -.1065 TRA -.B140 TC3-5.6039 8AU 1.1388
ROE .2075 RRA -.0480 RC3 .3506 FAU .03387

FOE .0379 FRA .2710 FC]-1.9331 6SP 14436

BOE .233] 8RA .8154 BC3 5.6149 FSP -453

MIO-COUR$[ EXECUTION ACCURACY ORBIT OETERt41NATION ACCURACY

SGT 4566.2 _ 417.0 $G3 135.7 ST 448.2 SR 306.3 55 93.5

RRT -.5965 RRF -.6549 RTF .8333 CRT -.2879 CRS -.2922 CST .8248

.5(,6 4585.2 R23 .1934 RI3 -.8341 LSA 468.9 MSA 284.4 $SA 51.9

S_1 4573.0 $_2 334.2 THA 176.87 ELI 462.5 £L2 284.2 ALF 161.78

LAUNCH OATE O(T IH 1970 FLIGHT TIME 152.D0 ARRIVAL 0ATE MAR 19 1971

H[LIOCENTRIC CONIC

RL 149.04 LAL -.[30

RP 108.61 LAP .08

RE 163.865 GL -.74

PLANETOCENTRIC CONIC

C] 14.700 VHL 3.834
LNCH AZMTH LNCH TIME

gO.O0 7 7 6

90.00 11 36 9

100.00 8 8 17

1OO.00 13 17 _9

110.0_ 8 ]6 54

II0.00 15 fl 31

OIFFERENTIAL CORRIECTIONS

TOE -.0279 TR4 -.6856 TC3-5.B697 8AU 1.1556

ROE .2080 RRA -.0548 RE3 .3fl47 FAU .03263

FOE .0744 FRA .3114 FC3-1.9216 8SP 14695
BOE .2099 8RA .6877 BC] 5.8804 FSP -432

0ISTANCE 458.066

LOt. 24.20 VL 26.590 GAL -4.88 AZL 90.11HCA 230.81 5MA 123.58 ECC .22219 INC .1058 VI 29.896

LOP 255.01 VP 37.012 GAP 10.82 A2'P 89.93 TAL 197.63 TAP 68.44 RCA 96.12 AFO 151.04 V2 ]4.890

GP 17.66 ZAL 117.56 ZAP 158.91ETS 52.17 2AE 128.23 ETE 166.11 ZAC 120.48 ETC 265.13 CLP-168.29

DLA -24.I4 RAL 266.32 RAD 6567.6 VEL 11,666 PTH 2.05 VHP 7.233 0PA -6.40 RAP 267.85 ECC 1.2419
L-I TIME INJ I.AT INJ _ INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1268.50 9.11 346.85 125.29 116.93 7 28 14 668.5 12.65 ]]9.96

5662.27 27.88 266.71 130.95 95.15 13 IO 31 5062.3 28.30 258.07

1070.97 7.45 311.45 124.40 119.03 8 26 8 471.0 11.26 ]24.74

5335.03 29.76 242.79 131.10 92.99 14 46 34 47]5.0 29.85 23].98

981.23 3.73 322.36 122.10 124.00 8 53 15 381.2 8.16 316.08

4997.53 34.12 217.19 13_.I4 87.82 16 28 49 4]97.5 ]].44 208.01
MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

S6T 4639.0 SGR 422.7 SG3 135.1 ST 365.2 5R 312.1 SS 121.4

RRT -.5796 RRF -.6235 RTF .8550 CRT -.0438 CRS -.4965 CST .7075

4658.2 R"Z3 .168| R13 -.83fl6 LSA ]78.4 MSA 31].9 $SA 61.9

SGI 4645.5 _2 344.0 THA 176.96 EL1 366.2 EL2 311.0 ALF 172.26

LAUNCH D4TE OCT 18 1970 FLIGHT TIME 154.00 ARRIVAL 0ATE MAR 21 1971

HELIOCENTRIC CONIC

RL 149.04 LAL -.DO

RP 108.65 L4P -.11

RC 165.932 6L ,91

PLAN[TOCENTRIC CONIC

C3 14.340 VHL 3.787

LNCH AZMTH LNCH TIME

90,00 6 57 37

90.00 12 13 54

10(3.00 B 2 2]

lOO.OO 13 51 49

110.00 8 36 33

llO.OO 15 34 9

CIST4NCE 463.716

LOL 24.20 VL 26.521GAL -4.4] AZL 89.87 HCA 233.99 SMA 123.17 ECC .22325 I_.._ .1_t Vl 29.896

LOP 258.19 VP 36.953 GAP 11.01AZP 90.08 TAL 195.80 TAP 69.79 RCA 95.67 APO 150.66 V2 ]4.880

GP 16.70 7AL 114.33 2AP 160.10 ETS 52.51 2AE 128.47 ETE 166.81 2AC 119.56 ETC 265.83 CLP-169.01

CLA -22,53 RAL 269.86 RAG 6567.6 VEL 11,650 PTH 2.05 VHP 7.302 DPA -7.52 RAP 270.14 ECC 1.2360

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TII4E_PO CST TIM INJ 2 LAT INJ 2 LONG

1346.24 6.68 351.28 127.66 117.58 7 Z0P3 746.2 10.32 344.49

557].55 28.26 260.25 133.58 91.93 13 46 47 4973.5 28.23 251.58

1117.20 5.24 335.13 126.87 119.47 8 21 20 5]7.2 9.13 328.50

5257.82 29.89 237.05 133.61 89.98 15 19 26 4657.8 29.57 228.26

1030.12 1.86 324.91 124.77 124.14 8 53 43 430.1 6.33 318.67
4937.67 33.87 212.53 133.41 85.07 16 56 26 4337.7 32.82 2D3.45

CIFFERENTIAL CORRECTIONS MIO-COURS[ EX[CUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE .0525 TRA -.5493 TC3-6.1024 8AU 1.1719 $GT 4709.2 SGR 428.6 SG3 134.1 ST 313.7 SR ]17.5 SS 152.6

ROE .2088 RRA -.0626 RC3 .3577 FAU .05134 RRT -.5622 RRF -.5939 RTF .8372 CRT .3242 CRS -.6029 CST .3614
FOE .1087 FRA .3502 FC3-1.8922 6SP 14959 SG_ 4728.7 R_3 .1457 R13 -.8378 LSA 364.4 MSA 290.4 SSA 73.2

8OE .2153 8RA .5529 8C3 6.1128 FSP -431 5(;I 4715.4 S_2 354.0 THA 177.05 ELI 363.2 EL2 259.4 ALF 46.05

LALII_hCH 0ATE OCT 18 1970 FLIGHT TIME 156.00 ARRIVAL 0ATE MAR 23 1971

HELICCENTRIC CONIC

RL 149.04 LAL -.00

RP 108.68 LAP -.29

RE 167.985 GL 2.45

PL4NETOCENTRIC CONIC

C3 14.090 VHL 3.754
LNCH A2'HTH LNCH TIME

90.00 6 51 46

90.00 12 48 31

I00.00 7 59 4

100.00 14 2] 54
lID.DO 8 37 36

110.00 16 I 51

DISTANCE 469.353

LCt. 24.20 VL 26.454 GAL -3.96 ATL 89.65 PiCA 237.16 SMA 122.76 ECC .22452

LOP 261.56 VP 36.895 GAP 11.20 _ZP 90.19 TAL 193.97 TAP 71.13 RCA 95.20

GP 15.85 ZAL 110.94 ZAP 161.19 ET5 53.03 ZAE I28.67 ETE 167.42 ZAC 118.7]

0LA -20.95 RAL 273.47 RAO 6567.6 VEL 11.639 PTH 2.04 VHP 7.382 OPA -8.49

L-I TINE INJ LAT INJ LONG |NJ RT AS(. INJ A2_4TH INJ TIME PO CST TIN
1415.37 4.49 355.17 130.38 117.99 7 15 21 815.4

5496.65 28.30 254.62 1_6,31 89.11 14 20 8 4896.6

1198.16 ].19 3_49 129.66 119.74 8 19 2 598.2
5189.09 29.78 231.94 136.26 87.29 15 50 23 4589.1

1077.39 .Off 327._ 127.70 124.18 8 55 34 477.4

4882.63 ]].47 208.29 135.88 82.59 17 23 14 4282.6

DIFFERENTIAL CORRECTIONS

TOE .137] TRA -.4034 TC3-6.2920 8AU 1.1872
ROE .2097 RRA -.0714 RC3 .5587 FAU .03001

FOE .1417 FRA ._4 FC]-I,8438 8SP 15187

_OE .2506 8RA .4097 8C] 6.3022 FSP -428

INC .3487 Vl 29.896

APO 150.32 V2 34.869

ETC 266.51 CLP-169.73

RAP 272.48 ECC 1.2319

INJ 2 LAT INJ 2 LONG
8.20 348.46

27.88 245.98

7.13 331.91

29.09 223.21

4.54 ]21.16

32.08 199.33

ORBIT DETERNINATION ACCURACY

ST ]21.2 SR 322,0 SS 185.7

CRT .7045 CRS -.6635 CST -.1449

LSA 429.3 NSA 223.5 $SA 84.5

ELI 419.9-EL2 174.8 ALF 45.11

MIO-COURSE EXECUTION ACCURACY

SGT 4774.1 SGR 434.2 SG3 132.9

RRT -.5440 RRF -.5654 RTF .8396

4793.8 R23 .1262 RI3 -.8401

5(11 4779.9 562 363.9 THA 177.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATE OCT JB 1970

HELIOCENTRIC CONIC

RL 149.04 LAL -.DO

RP 108.71 LAP -.48

RE 170.025 GL 3.90

PLANE TOCENTRI C CONIC

C3 13.951 VHL 3.735

LNCH ATMTH LNCH TIME

90.00 6 4B 18
90.00 13 Zl 11

1DO.DO 7 57 34

100.00 14 54 36

llO.OO 8 39 45

liD.DO 16 28 55

FLIGHT TIME 158,04 ARRIVAL DATE MAR 25 1971

01STANCE 474.977

LOL 24.20 VL 16.387 GAL -3,49 AZL 89.45 HCA 240.33 SMA 122.56 ECC .22600 INC .5520 Vl 29.896

LOP 264.53 VP 36.838 GAP II.41AZP 90,27 TAL 192.13 TAP 72.46 RCA 94.71APO 150.02 V2 34.859

GP 15.09 ZAL 107.42 IAP 162.19 ET$ 53.74 ZAE 128.86 ETE 167.97 ZAC I17.96 ETC 267.19 CLP-170.43

0LA -19.38 RAL 277,13 RAD 6567.5 VEL II.633 PTH 2.04 VHP 7.471 0PA -9.33 RAP 274.87 ECC 1.2296

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1479,76 2,42 358.78 133.38 118,22 7 12 58 879.8 6.18 352.11

5427.88 28.13 249.60 139.19 86.60 14 51 39 4827.9 27.36 241.02

1256.23 1.23 341.68 132.7E 119.87 8 18 30 656.2 5.19 335.14

5126.65 29.49 227.33 139.08 84.88 16 20 3 4526.6 28.47 218.67

1124.O7 -1;73 329.81 130.87 124,14 8 58 29 524.1 2.76 323.61

4831.58 32.95 204.39 138.55 80.34 17 49 27 4231.6 31.27 195.57
DIFFERENTIAL CORRECTIONS MI0-COJRSE EXECUTION ACCURACY

TOE .2309 TRA -.2445 TC3-6.4210 BAU 1.1994 _T 4826.1 5DR 438,8 SG3 131.3

ROE .2104 RRA -.0815 RC3 .3562 FAU .02855 RRT -.5239 RRF -.5363 RTF .8410

FOE .1756 FRA .4281 FC3-1.7715 BSP 15308 _ 4846,0 R23 .1092 R13 -.84|4

BOE .3123 BRA .2577 BC3 6.4309 FSP -420 Sr.,l 4831.6 SG2 373.3 THA 177.26

LAUNCH DATE OCT 18 1970 FLIGHT TIME 160,00

HELIOCENTRIC CONIC 01STANCE 480.586

RL 149.04 LAL -._ LOt. 24.20 VL 26,322 GAL -3.00 AZL 89.26 HCA 243.50 SMA

RP 1OB.74 LAP -.66 LOP 267.70 VP 36.782 GAP 11,62 AZP 90.33 TAL 190.29 TAP

RE 172.049 GL 5.24 GP 14.41ZAL IQ3.BO ZAP 163.13 ET$ 54.65 ZAE 129.03 ETE
PLANETOCENTRIC CONIC

C3 13.926 VHL 3.732 DLA -17.8I RAL 280.83 RAO 6567.5 VEL 11.632 PTH 2.04 VHP
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A2NTH INJ TIME

90.00 6 46 31 1541.50 .43 2.L:>2 136.64 I1B.31 7 12 13

9(].00 13 52 29 5365.35 27.79 245,06 142.23 84.35 15 21 55

1(30.00 7 57 24 1312.79 -,69 344.78 I36.02 119.89 8 19 17

1(30.00 15 24 18 5069.29 29.07 223.11 142.07 82.70 16 48 47
II0.00 8 42 43 1170.82 -3.52 332.26 134.25 124,02 9 2 14

IlO.DD 16 55 28 4784.03 32.35 L_]O.8I 141.43 78.30 18"15 12
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3267 TRA -.0801 TC3-6.5047 BAU 1.2128 5GT 4882,3 SGR 445.6 $G3 129.7

ROE .2117 RRA -.09ZO RE3 ,3522 FAU ,02718 RRT -.5052 RRF -.5103 RTF .8439

FOE .2065 FRA .4649 FC3-I .6896 BSP 15505 $GB 4902.4 R_3 ,0942 R13 -.8443

BDE .3893 BRA .12_ Be3 6.5142 FSP -416 SGI 4887.4 S_2 382.4 THA 177.36

ORBIT DETERMINATION ACCURACY

ST 400.4 SR 325.3 $5 221.5

CRT .9051CRS -.7016 CST -.5546
LSA 525.1HSA 176.8 SSA 90.B

ELI 504.1 EL2 109.9 ALF 38.49

ARRIVAL DATE MAR 27 1971

121.98 ECC .22770 INC .7430 Vl 29.896

73.79 RCA 94.20 APO 149.75 V2 34.850

168.45 ZAC 117.25 ETC 267.87 CLP-171.13

7.569 0PA -ID.O4_AP 277.28 ECC 1.2292
PO CST TIM INJ 2 LAT INJ 2 LONG

941.5 4.21 355.58

4765.4 26.72 236.55

712.8 5.29 338.26

4469.3 27.75 214.56

570.8 .97 326.05

4184.0 30.40 192.14

ORBIT 0ETERMINATION ACCURACY

ST 523.8 SR 328.1 SS 255.4

CRT .9519 CRS -.7236 CST -.7618

LSA 644.1HSA 158.5 SSA 85.3

ELI 612.l EL2 86.0 ALF 31.50

LAUNCH DATE OCT 18 1970 FLIGHT TIME 162.00 ARRIVAL DATE MAR 29 1971

HELIOCENTRIC CONIC

RL 149.04 LAL -.O0

RP 108.77 LAP -.85

RC 174.060 GL 6.48

PLANE TOCENTRIC CONIC

C3 14.020 VHL 3.744

LNCH AZMTH LNCH TIME

90.00 6 45 59

90.00 14 22 43

100.00 7 58 14

1DO.DO 15 53 IO

lID.DO B 46 19

110.OO 17 21 34

01STANCE 486.178

LOL 24.20 VL 26.258 GAL -2.50 AZL 89.08 HCA 246.67 SMA 121.60 ECC .22964 INC .9236 Vl 29.896

LOP 270.86 VP 36.728 GAP II.84 AlP 90.37 TAL 188.43 TAP 75.|0 RCA 93.68 APO 149.52 V2 34,84J

GP 13.81ZAL 100.09 ZAP 164.00 ETS 55.75 ZAE 129.19 ETE 168.89 ZAC 116.58 ETC 268.54 CLP-Ill.H3

OLA -16.25 RAL 284.55 RA0 6567.6 VEL 11.636 PTH 2.04 VHP 7.677 0PA -10.63 RAP 279.73 ECC 1.2307

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1601.80 -I,52 5.58 140,12 118.28 7 12 41 IDOI.8 2,E7 358.96

5308.00 27.34 240.92 145.44 82.32 15 5l Jl 4706.0 25.99 232.51

1368.70 -2.59 347.85 139.53 119.79 8 21 2 768.7 1,40 341.33

5016.33 28.55 219.26 145.24 80.74 17 16 46 4416.3 26.97 210.82

1218.06 -5.31 334.73 137.83 123.82 9 6 37 618.1 -.83 328.51

4739.74 31,69 197.53 144.50 76.46 18 40 34 4139.7 29.50 189.00
DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4279 TRA .0931 TC3-6.5304 BAU 1.2257 SGT 4936.2 SGR 448.0 SG3 128.0

ROE .2134 RRA -.1032 RE3 .3455 FAU .02583 RRT -.4865 RRF -.4861 RTF .8474

FOE .2358 FRA .5009 FC3-1.5952 BSP 15695 SGB 4956.5 R23 .0814 RI3 -.8477

BDE .4782 BRA .1390 BE3 6.5396 FSP _-412 SGI 4941.1 SG2 391.0 THA 177.46

LAUNCH DATE OCT 18 1970 FLIGHT TIME 164.00

HELIOCENTRIC CONIC DISTANCE 491.751

RL 149.04 LAL -.DO LOL 24.20 VL 26.195 GAL -1,98 AZL 88.9(] HCA 249.83 SMA

RP 108.79 LAP -1.03 LOP274.03 VP 36.676 GAP 12.06 AZP 90.38 TAL 186.58 TAP

RE 176.055 GL 7.62 GP 13.26 ZAL 96.32 ZAP 164.80 ET$ 57.06 ZAE 129.35 ETE
PLANETOCENTRIC CONIC

C3 14.240 VHL 3.774 OLA -14.70 RAL 28B.27 RAO 6567.6 VEL 11.646 PTH 2.04 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME
90.00 6 46 23 1661.40 -3.44 8.91 143,80 118,12 7 14 5

90.00 14 52 3 5255.27 26.80 237.16 148.80 80.51 16 19 38

1DO.D0 7 59 50 1424.45 -4.47 350.92 143.23 '119.59 8 23 34

IDO.O0 16 21 18 4967.44 27.96 _15.Z5 148.57 78.99 I7 44 5

llO.O0 8 50 24 1266.03 -7.12 337.27 141.59 123,52 9 lJ 30

110.00 17 47 i_ 4698.63 31.00 194.52 147.76 74.8J 19 5 31
DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE .5289 TRA .2687 TC3-6.5117 BAU 1,2413 SGT 4997.4 SGR 452.5 $G3 126.3

ROE .2162 RRA -.1142 RC3 .3373 FAU .02466 RRT -.4701 RRF -,4658 RTF .8532

FOE .2606 FRA .5325 FC3-1.4993 BSP 16041 SGB 5017.9 R23 .0704 RI3 -.8535

flOE .5714 BRA .2920 BE3 6.5204 FSP -&15 SGI 5002.0 SG2 399.0 THA 177.55

ORBIT 0ETERMINATION ACCURACY

ST 672.5 SR 330.4 SS 288.2

CRT .9475 CRS -.7365 CST -.8629

LSA 783.6 MSA 158.8 SSA 72.0

EL1 743.2 EL2 95.6 ALF 25.41

ARRIVAL DATE MAR 3l 197!

I_1.23 ECC .23184 INC 1.0956 21 29.896

76.41 RCA 93.13 APO 149.34 V2 34.833

169.28 ZAC 115.95 ETC 269.21 CLP-172.5!

7.794 DPA -If.12 RAP 282.20 ECC 1.2343

CST TIM INJ 2 LAT INJ 2 LONG

1061.4 .35 _.28

4655.3 25.22 228.85

824.5 -,49 344.39

4367.4 26.16 207.41

666.0 -2.67 331.G2

4098.6 28.60 186.14

ORBIT DETERMINATION ACC_ACY

ST 826.2 SR 332._ SS 316.3

CRT .9301CRS -.7432 CST -.9135

LSA 928.9 MSA 164.3 SSA 59.8

ELI 883.3 EL2 JJ4.4 ALF 20.90
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970 )

LAUNCH DATE OCT 18 1970 FLIGHT TINE 166.00 ARRIVAL DATE APR 2 1971

HELIOCENTRIC CONIC 01STANCE 497.305

RL 149.O4 LAL -./30 LOL 24.20 VL 26.133 GAL -1.44 AZL 88.74 HCA 253.00 SNA 120.68 ECC .23430 INC ] .2607 VJ 29.896

RP IO8.82 LAP -1.21 LOP 277.20 VP 36.624 GAP 1Z.30 AZP 90.37 TAL 184.71 TAP 77.71 RCA 92.55 AP() 149.20 V2 34.825

RC 178.036 GL 8.65 GP 12.77 ZAL 92.55 ZAP 165.56 ETS 58.56 ZAE 129.49 ETE 169.64 ZAC 115.35 ETC 269.87 CLP-173.ZO

PLANE TOCENTRIC CONIC

C3 14.595 VHL 3,BZO DLA -13.15 RAL 291.99 RAD 6567.6 VEL 11.661 PTH 2.05 VHP 7.921 DPA -If .52 RAP 284.69 ECC 1.2402

LNO4 AZNTH LNCH TIME L-I TIME |NJ L.AT INJ LONG INJ RT A_ ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 6 47 32 1720.71 -5.33 12.24 147.66 117.85 7 16 12 1120.7 -1.56 5.59

90.00 15 20 31 5206.87 26.21 233.74 J52.32 78.89 16 47 18 4606.9 24.42 225.53

IOO.OO 8 2 1 1480.35 -6.34 354.02 147.11 119.27 8 26 42 880.3 -2.39 347.46

1DO,O0 16 48 42 49_.46 27.53 212.55 152.05 77,41 18 10 44 4322.5 25.33 204.33

110.OO 8 54 52 1314.84 -8.95 339.87 145.51 123.13 9 16 47 714.8 -4.52 333.57

I10.O0 18 12 21 4660.73 30.29 191.80 151,17 73.34 19 30 I 4060.7 27.71 183.55

DIFFERENTIAL CGRRECT|ON$ NZ0-COUR_ EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TDE .6490 TRA .4667 TC3-6.3954 B/_J 1.2494 E_T 5034.O 56R 454.3 $63 1_4.3 ST 1007.6 SR 333.D SS 349.9

RDE .2185 RRA -.1268 Re3 .3_29 FAU .02520 RRT -.4491 R_F -.4406 RTF .8556 CRT .9097 ORS -.7488 CST -.9448
.Fog .2915 FRA .5?06 FC5-1.5763 BSP 16077 56(3 5054.5 R25 .0605 R13 -.85fi8 LSA 1103.1 NSA 171 .3 SSA 49.2

_3E .6848 8RA .4836 BC3 6.4035 FSP -40A $GI 5036.2 $G2 405.6 THA 177.66 ELI 1052.9 EL2 132.3 ALF 17.Ol

FLIGHT TIME 168.00 ARRIVAL DATE APR 4 1971LAUNCH DATE OCT 18 1970

DISTANCE 502.837

LOL 24.20 VL 26.075 GAL -.88 AZL 88.58 HCA 256.16 SHA

LOP 260._6 VP 36.574 GAP 12.55 AZP 90,54 TAL 182,85 TAP

GP 12.55 2AL 68,74 ZAP 166,25 ET$ 60.52 ZAE 129.63 ETE

120.55 ECC .23706 INC 1.4203 Vl 29.896

79.01 RCA 91.96 APO 149.10 V2 34.818

169.96 ZAC 114.77 ETC 270.54 CLP-173.87

HELIEX_ENTRIC CONIC

RL 149.04 LAL -.00

RP 108.84 LAP -1._

RC 180.D02 GL 9.57

PLANE TC(ENTRI C CONIC

C3 15.096 VHL 3.885 DLA -11.65 RAL 295.66 RAO 6567.6 VEL
LNCH A2"f4TH LNCH TINE L-I TINE INJ L.AT

90.00 6 49 13 1779.95 -7._FI

90.00 15 48 7 5162.75 25.60

IO0.O0 8 4 41 1536.49 -8.19

1130.00 17 lfl 21 4881.40 26.69

1IO.00 8 59 _W5 1364.48 -10.78

110.0(3 18 56 53 4626.17 29,59

DIFFERENTIAL CORRECTIONS

TOE .7706 TRA .6693 TC5-6.2307 BAU 1.2590

gOE .2220 RRA -.1391 RC3 .3067 FAU .02187

FOg .3181 FRA .6031 FC3-1.2539 85P 16216

Bog .8019 8RA .6856 8C3 6.2_2 F.SP -399

11.685 PTH 2.05 VHP 8.058 DPA -11.82 RAP 287.19 ECC 1.2484

INJ LONG INJ RT A_ ZNJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

15.59 151.68 117.46 7 18 53 1179.9 -3.47 8.90

250.65 155.97 77.46 17 14 lO 4562.7 23.62 222.34

557.'/'5 151.14 118.85 8 30 17 936.5 -4.28 350.55

209.67 155.68 76,02 18 56 42 4281.4 24.51 201.55

542.54 149.58 12_.64 9 22 21 764.5 -6.40 336.19
189,35 154.74 72.04 19 54 1 4026.2 26.85 181.23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5074.3 SGR 455.9 SC.,3 122.2 ST 1184.8 SR 333.5 $5 378.5

RRT -.4291 RRF -.4160 RTF .8597 CRT .8910 CRS -.7512 CST -.9624

S(_ 5094.8 R25 .0516 R13 -.8599 LSA 1274.7 MSA 177.4 SSA 41.6

SGI 5078.1 SG2 411.5 THA 177.78 EL1 1222.0 EL2 146.8 ALF 14.29

LAUNCH DATE OCT 18 1970 FLIGHT TIME 170.00 ARRIVAL DATE 4e_ 6 ]97]

MELIC_ENTRIC CONIC

RL 149,04 LAL -.{_

RP 108.86 LAP -1.55

RC 181.954 GL 10.38

PLANETOCENTRIC CONIC

C3 15.757 VHL 3.970
LNCH AZHTH LNCH TIME

90.00 6 51 22

9(3.00 16 14 49
lO0.O0 8 7 41

IDO.O0 17 41 II

110.00 9 4 32
110.G0 19 O 49

DISTANCE 508.343

LOL 24.20 VL 26.013 GAL -.31 AZL t'_.42 HCA 259.33 SMA 120.19 ECC .24013 INC 1.5755 VI 29.896

LOP 283.52 VP 36.526 GAP 12.82 AIP 90.29 TAL 180.98 TAP 80.31 RCA 91.33 APO 149.05 V2 34.812

GP 11.93 ZAL 84.98 ZAP 166.9(] ETS 62.30 ZAE 129.76 ETE 170.25 7AC 114.21ETC 271.19 CLP-174.55

DLA -10.13 RAL 299.27 RAC 6567.6 VEL 11.711 PTH 2.06 VHP 8.206 CPA -12.03 RAP 289.71 ECC 1.2595

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2MTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

1839.12 -9.05 18,96 155.83 116.95 7 22 1 1239.1 -5.36 12.22

5122.84 24.98 227.89 159.74 76.21 17 40 12 4522.8 ??.84 219.88

1592.88 -10.03 .33 155.31 118.31 8 34 14 992.9 -6.17 353.67

4844.31 26.06 207.10 159.43 74.81 19 1 55 4244.3 _3.72 199.08

1414.87 -12.62 345.29 153.78 122.04 9 2_ 7 814.9 -8.30 3}8.86

4595.09 28.92 187.18 158.44 70.92 20 17 25 3995.1 Z6.04 179.18

DIFFERENTIAL CORRECTiONS MID-COURSE EXECUTION ACCURACY CW61T DETERMINATION ACCURACY

TOE .8972 TRA .8799 TC3-6.0119 8AU 1.2679 5GT 5110.9 5GR 456.7 503 120.0 ST 1359.1 SR 3_3.8 SS 404.1

ROE .2266 RRA -.1514 RC3 .2883 FAU .0L:_)6I RRT -.4093 RRF -.3965 RTF .8649 CRT .8745 CR$ -.7522 CST -.9737

FOg .3431 FRA .6381 FC3-1.1324 BSP 16386 5/.,B 5131.3 R'23 .0440 R13 -.8650 LSA 1444.8 MSA 182.5 5SA 35.H

8DE .9253 8RA .8928 6C3 6.0188 FSP -397 $61 5114.4 SC2 416.4 THA 177.89 EL1 1390.5 EL2 158.3 ALF 12.28

LAUNCH DATE OCT 18 1970 FLIGHT TIME 172.00 ARRIVAL DATE APR 8 1971

HELIOCENTRIC CONIC DISTANCE 513.822

RL 149.04 LAL -.00 LOL 24.2'_ VL 25.954 GAL .29 AZL 88.27 HCA 262.49 SMA 119.86 ECC .24355 INC 1.7_75 Vl 79._96

RP 108.87 LAP -1.71 LOP 286.69 VP }6.478 GAP 13.10 A2'P _.23 TAL 179.11 TAP 81.EQ RCA 90.67 APO 149.05 V2 34.806

RC 183.891 GL 11.07 GP 11.56 _AL 81.28 ZAP 167.50 ET$ 64.52 ZAE 129.89 ETE 170.52 7AC 113.66 ETC 271._4 CLP-175.Z_

PLANETOCENTRIC CONIC
C3 16.595 VHL 4.073 DLA -8.68 RAL 302.81RA0 6567.7 VEL 11.746 PTH 2.07 VHP 8.366 DPA -12.16 RAP 292._3 ECC I._731

LNCJ'4 AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ _ LAT INJ _ LCN'WG

90.00 6 53 51 1898.25 -10.85 22.36 160.11 116.32 7 25 29 1298.2 -7.23 15.56

90.00 16 40 34 5087.25 24.38 225.46 163.61 75.13 18 5 22 4487.3 22.10 217.53

100.[30 8 IO fib 1649.45 -I1.84 3.56 159.60 117.65 8 38 28 1049.4 -8.04 356.82

1130.OO 18 6 8 4811.29 25.45 204.85 163.28 73.76 19 26 20 4211.3 22.98 196.91

IIO.OO 9 9 }6 1465.87 -14.44 348.12 158.09 121.32 9 34 2 865.9 -10.19 341.60

110.(30 19 24 0 4567.63 28.29 185.29 162.24 69.96 20 40 8 3967.6 25.30 177.39

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0347 TRA 1.1068 TC3-5.7416 BAU 1.2750 SGT 5145.7 SGR 456.2 $G3 118.2 ST 1536.6 SR 333.1 SS 432.4

ROE .2315 RRA -.1646 RC3 .2668 FAU .01924 RRT -.3884 RRF -.3739 RTF .8670 CRT .8590 CRS -.7516 CST -.9805

FOE .3718 FRA .6779 FC3-1 ._O58 8SP 16467 SGB 5165.9 R23 .0378 R13 -.8671 LSA 1619.5 MSA 187.4 5sA 31.5

8Q_ 1.0603 6RA 1.1190 BE3 5.7478 FSP -386 $01 5148.8 $62 420.1 THA 178.02 EL1 1563.3 EL2 167.6 ALF 10.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 18 1970

HELIOCENTRIC CONIC

RL 149.04 LAL -,DO

RP 108.89 LAP -1,87

RC 1BS.B1} GL 11.66

PLANETCK_ENTRIC CONIC

C} 17.622 VHL 4.198

LNCH AZMTH LNCH TIME
90,00 6 56 36

90.00 17 5 19

100.00 8 14 28

I(30.00 18 30 9
110.00 9 14 44

110.00 19 46 21

FLIGHT TIME 174.00 ARRIVAL _ATE APR I0 1971

DISTANCE 519.269

LOL 24.20 VL 25.897 GAL .91AZL 88.12 8CA 265.65 SMA 119.54 ECC .24733 INC 1.8772 VI 29.896

LC_ 289.85 VP }6.4}} GAP 13.}9 AZP 90.I4 TAL 177.24 TAP 82.89 RCA 89.97 APO 149.lO V2 34.801

GP II.73 ZAL 77.66 ZAP 168.04 ETS 67.00 ZAE 130.01ETE 170.76 7AC 113.12 ETC Z72.48 CLP-175.88

CL4 -7.27 RAL 306.26 RAO 6567.7 VEL 11.790 PTH Z.08 VHP 8.539 CPA -12.21 RAP 294.76 ECC 1.2900

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

1957.24 -IZ.61 25.81 164.49 115.57 7 29 13 1357.2 -9.06 18.92

5056.0} 23.82 223.34 167.57 74.22 18 29 35 4456.0 21.42 _215.49

1706.07 -13.60 6.83 163.99 116.88 8 42 54 1106.1 -9.89 .01

4782.4} 24.88 202.87 167.22 72.88 19 49 51 4182.4 22.30 195.03

1517.33 -16,24 351.02 162.49 120,50 9 40 2 917.3 -12.07 344.39

454}.94 27.75 183.68 166.13 69.16 21 2 5 3943.9 24.64 175.87

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.1743 TRA I .3_)92 TC3-5.43_I BAU 1.2818 6_T 5175.6 _ 454.7 SG} 116.0

ROE .2380 RRA -.1767 RC} .2446 FAU .01802 RRT -.3674 RRF -.3518 RTF .8722

FOE .3966 FRA .7115 FC} -.8852 85P IC_5 5(.,6 5195.5 R23 .0314 RI3 -.8723
BOE 1.1982 8RA 1.3509 8C3 5.4406 FSP -382 SGI 5178.3 SG2 422.7 THA J78.14

LAUNCH 0ATE OCT 18 1970 FLIGHT TIME 176.00

HELIOCENTRIC CCNIC DISTANCE 524.680

RL 149.O4 LAL -.OO LCI. 24.20 VL 25.840 GAL 1.55 AZL 87.97 t'_A 268.81 SMA

RP 108.90 LAP -2o03 LOP 293.01 VP 36.388 GAP 13,71AZP 90.04 TAL 175.37 TAP

RC I87.719 GL 12.13 GP 10.93 ZAL 74.14 ZAP 168.54 ETS 69.74 ZAE 130.13 ETE
PLANET(XENTRIC CONIC

C3 I8.867 VHL 4.344 OLA -5.92 RAL :}09.60 RAO 6567.8 VEL J1.843 PTH 2.10 VHP

LNO.I A2'MTH LNCH TIME LoI TIME INJ LAT INJ LONG INJ RT ASC INJ A2_4TH INJ TIME

90.00 6 59 }4 2015._N5 -14.31 29.28 I68.95 I14.70 7 33 10

90.00 17 29 0 5029.22 23,31 221.54 171.59 73.45 18 52 50

10(3.00 8 18 6 1762.61 -15,32 10.16 16_.46 J15.99 6 47 28

100.00 18 53 9 4757.B0 24,38 201.22 171.23 72.14 20 12 27

110.00 9 19 55 1569.07 -18,01 353.99 166.98 119.56 9 46 4

I10.00 20 7 50 4524,10 27.24 I82.34 170.09 68.50" 21 23 14
DIFFERENTIAL CORR[CTION$ MIO-CCUR,SE EXECUTION ACCURACY

TDE 1.3J44 TRA I .5784 TC3-5.1103 B_O J.}gO_ ,_T 5205.4 _ 452.7 SG3 J|3.8

ROE .2460 RRA -.I883 RC3 .222_ FAU ,01694 RRT -.34_ RRF -.33|4 RTF .8781
FOE .4187 FRA .7444 FC3 -.7774 8SP 1_71 ,,_ 5225.0 R_3 .0265 RI3 -.8782

80E I.}}72 BRA 1.5896 8C3 5.1151 FSP -382 SGI 5207.8 S(_2 424.4 THA 178.26

ORBIT CETERMIN4TION ACCURACY

ST 1701.0 SR 3}3.0 SS 454.7

CRT .846_ CRS -.7518 CST -.9855
LSA 1781.5 MSA 190.8 SSA 2_.0

ELI 1724.4 EL2 174.8 ALF 9.51

ARRIVAL DATE APR 12 197J

119.22 ECC ".25151 INC 2.0256 V1 29.896
84.19 RCA 89.24 APO 149.21 v2 34.797

170.99 ZAC 112.59 ETC 273.11 CLP-176.55

8.726 0PA -12.19 RAP 297.28 ECC 1.3105

PO CST TIM INJ 2 LAT INJ 2 LONG

1416.0 -I0.86 22.30

4429.2 20.82 21}.75

1162.6 -11.70 3.24

4157.8 21.7I 193.44

969.1 -13.93 }47.25

_9_4.I 24.07 174,60

ORBIT 0ETERMINATION ACCURACY

ST 1848.8 SR 333.1 SS 472.7

CRT .8360 CR5 -.7514 CST -.9888

LSA 1927.3 MSA 193.9 SSA 25.Z

ELI 1869,9 EL2 180.7 ALF 8.65

LAUNCH DATE OCT 18 1970 FLIGHT TIME 178.00

HELIOCENTRIC CONIC DISTANCE 530.052

RL 149.04 LAL -.00 LOL 24.?0 VL 25.785 GAL 2.22 AZL _7._} HCA 271.97 SMA

RP 108.92 LAP -2.17 LOP 296.J7 VP }6.345 GAP 14.05 A?P 89.93 TAL ]73._! TAP

RC 189.610 GL 12.5! GP J0.66 ZAL 70.74 ?AP J68.99 ETS 72.75 ZAE i}0.24 ETE

PLANE TOCENTRZC CONIC

C3 20.]5_ VHL 4.5110LA -4.64 RAL 317.87 RAC 6S67.8 VEL 11.90S PTH 2.12 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 7 2 41 2074.31 -15.94

90.00 17 51 36 5006.81 22,87

100.00 8 21 51 1818.94 -16.97

I00.00 19 15 7 4737.41 23.95

I10.00 9 25 5 1620.94 -19.72

110.00 20 28 22 4508.17 26,84
DIFFERENTIAL CORRECTIONS

TOE 1.4724 TRA 1.8417 TC3-4.7403 BAU 1.2909

ROE .2547 RRA -.2OO! RC3 .1981FAU ,01567
FOE .4454 FRA .7832 FC3 -.6666 BSP 16850

BOE 1.4942 BRA |.8525 _C_ 4.7444 FSP -372

ARRIVAL CATE APR 14 1971

LAUNCH DATE C_T 18 1970

MCLIOCENTRIC CONIC

RL 149.04 LAL -.{30 LOL 24.20 VL

RP 108.93 LAP -2.31 LOP 299.33 VP
RC 191.483 GL 12.79 GP IO.41"ZAL

PLANETOCENTRIC CONIC

C3 22.108 VHL 4,702

LNCJ4 A}'NTH LNCH TIME

90.00 7 5 55

90.OO 18 13 4

I00.00 8 25 40

I(30.00 19 36 0

110.(30 9 30 14
110.00 L_ 47 55

0IFFERENTIAL CORRECTIONS

TOE 1.6316 TRA 2,1129 TC3-4.3673 8AU 1,2919

RO_ .2650 RRA -.2109 RE3 .|747 FAU .01450

FOE .4701 FRA .820_ FC3 -.5679 BEw° 16921
BOE 1.65_0 8RA 2.1234 8C3 4.3708 FSP -366

I18.91 ECC .25613 INC 2.17}7 VI 29.896

85.48 RC4 88.46 APO 149.37 VZ 34.793

171.20 ZAC 112.06 ETC 273.74 CLP-177.22

8.9?7 0PA -12.10 RAP ?99.81ECC 1.}349

INJ LONG INJ RT 45C INJ AZMTH INJ TIME PC' CST TIM INJ 2 LAT INJ 2 LONG

32.79 173,49 113.72 7 }7 15 1474.} -I2.60 25.7|

220.05 175.67 72.83 19 1_ 3 4406.8 _0,30 2|2.31

I}.53 173,00 114.98 8 52 I_ 1218.9 -13.46 6.49

199.86 175.29 71.55 _0 34 5 4137.4 21.20 192.13

357.04 171.54 118.50 9 52 6 I020.9 -15.76 350.16

181.28 174.11 67.99 21 43 30 3908.2 23.61 173.60

MIO-CCXJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 5224.6 S(,R 449.0 ,._3 111.9 ST 2002.2 SR 332.4 SS 493.9

RRT -.3232 RRF -.3079 RTF .8825 CRT .8268 CRS -.7516 CST -.9914
SGB 5243.9 R23 .0219 RI3 -.8826 LSA 2079,5 MSA 196.2 SSA 23.0

SG1 5226.7 SG2 424.8 THA 178.40 ELl 2021.2 EL2 185.2 ALF 7.88

FLIGHT TIME 180.D0 ARRIVAL DATE APR 16 1971

0ISTANCE 535.378

25.7_0 GAL 2.93 AZL 87.68 HCA 275.13 SMA 118.62 ECC .26122 INC 2.32?2 Vl 29.896

36.304 GAP 14.42 AZP 89.79 TAL 171.65 TAP 86.78 RCA 87.63 APO 149.60 V2 34.790

67,47 ZAP.169,38 ETS 76,03 ZAE 130,34 ETE 171,39 ZAC Ill,5} ETC 274,35 CLP-177.89

2.13 VHP 9.146 0PA -11.94 RAP 302.32 ECC 1.3638OLA -3.43 RAL 315.92 RAO 6567.9 VEL JI.979 PTH

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A2NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
21'32.14 -17.49 36.33 170.08 112.63 7 41 27 1532.1 -14.27 29.I3

4988,79 22,50 218.85 179,78 72.34 19 36 12 4}88.8 19,87 211,17

1874.91 -I8.55 16.9} 177.60 113.87 8 56 55 1274.9 -15.I6 9.78

4721.26 23.59 198.79 179.39 71.09 20 54 41 4121.3 20.80 191.1l

1672.76 -21.37 .15 I76.16 117.34 9 58 7 1072.8 -17.54 }53.12

4496.17 26.53 1(]0.48 178.17 67.61 22 2 51 3896.2 23.26 172.85

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 524J.3 SGR 444.5 ,SG3 109.9 ST 21}7.0 SR 3}2.0 SS 511.4

RRT -.2991RRF -.2844 R'IT .8876 CRT .8196 CRS -.7524 CST -.9932

5260.3 R_3 .0180 R13 -.8877 LSA 2213.3 MSA 197.8 SSA 21.I

SGI 5243.1 S(,2 424.0 THA 178,54 ELI 2154.4 EL2 188.7 ALF 7.31

2256



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VO/. 5. 1970)

LAUNCH DATE OCT JB 1970 FLIGHT TINE 18Z.OO ARRIVAL DATE APR 18 197i

INC 2.4723

APO J49.90

ETC 274.95

HI[LIOCENTRIC CONIC DISTANCE 540.647

RL J49.04 LAL -.0(3 LOL 24.20 VL 25.676 GAL 3.66 AZL 87.53 PICA 278.29 SMA 1J8.32 ECC .26685 v! 29.896

RP 108.93 LAP -2.45 LOP 302.50 VP 56.263 GAP 14.8I AZP 99.64 TAL 169.BJ TAP 88.I0 RCA 86.75 V2 34.788

RC 193.340 GL 12.99 GP 10.I8 ZAL 64.35 ZAP ]69.72 £TS 79.60 Z_[ |50.44 ETE 171.57 ZAC J11.00 CLP-178.56
PLANETOCJENTRXC CONIC

C3 24.172 VHL 4.917 DLA -Z,29 RAL 318.88 RAO 6568.0 VEL I2.064 PTH 2.I6 _14P 9.583 DPA -Jl.72 RAP 504.92 ECC 1.3978

LNCH ATNTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TINE PO CST TIN INJ 2 LAT ;NJ 2 LONG

90.00 7 9 14 2189.52 -18.95 59.1_ |82.71 I11.44 7 45 44 1589.3 -|5.87 32.57

90.00 18 53 L>Z 4975.10 Z2.21 217.95 183.91 71.97 I9 56 I7 4375.l I9.54 210.50

IOO.OO 8 29 31 19_3.56 -20.04 20.58 182.24 112.66 9 I 41 1330.4 -16.79 13.09

1OO.OO 19 55 46 4709.30 25.55 196.00 185.50 70.76 21 14 I6 4109.3 20.49 190.35

110.00 9 35 19 1724.58 -LP'Z.95 3.53 JBO.82 116.06 10 4 3 1124.4 -19.26 356.13

lID.DO 21 6 PR 4488.04 _.32 179.94 IBE.E4 67.35 22 21 16 5888.0 23.01 172.34

DIFFERENTIAL _CTIONS MID-COUleE E_EOJTION ACCURACY ORBIT DETERMINATION ACCURACY

TD£ 1.7703 TRA E.37J6 TC5-4.0365 ELtU 1._054 SGT 5259.5 SfWR 439.9 $G5 107.2 ST 2226.9 SR 352.9 SS 518.0

ROE .2779 RRA -.2197 RC3 .1541,FAU .01_83 RRT -.2774 I_F -.2652 RTF .8952 CRT .8145 CRS -.7529 CST -.9943

FOE .4851 FRA .8501FC3 -.4955 0SP 176LPZ S_ 5277.7 R23 .0159 R13 -.8952 LSA 2501.7 MSA 199.5 SSA 19.5

eOE 1.7920 ENRA 2.3817 BC3 4.0395 FSP -_80 SGI 5260.8 _ 422.5 THA 178.66 ELI 2243.4 EL2 191.7 4LF 6.99

LAUNCH DATE OCT 18 1970 FLIGHT Title 184.0D ARRIVAL DATE APR 20 1971

HELIOCENTRI_ CONIC DISTANt[ 545.862

RL 149.04 LAL -.DO LQ. 24.20 VL 25.f_4 GAL 4.44 AZL 87.58 #4_ 281.4§ SNA 118.04 ECC .27305 INC 2.6247 VJ 29.896
RP IO8.94 LAP -2.57 LOP 305.66 VP _6.L_25 GAP 15.23 AZP 89.48 TAL 167.97 TAP 89.A2 RCA 85.81APO 150.27 V2 34.786

RC 195.178 GL 13.11 GP 9.97 ZAL 61.36 ZAP 170.00 ETS 83.41 ZAE 1_O.53 [TE 17|.74 ZAC 110.48 ETC 275.54 CLP-!79.24
PLANETOCENTRIC CONIC

C5 26.586 _AL 5.156 OLA -J._Z RAL 521.71 R/t0 65fM.1 MEL 12.164 PTH 2.18 VHP 9.641 DPA -11.44 RAP 507.31 ECC 1.4375
LNCH AZNTH LNCH TINE L-I TINE INJ LAT |NJ _ INJ RT ASC INJ AZMTH ZNJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 7 12 37 2245.82 -_1.51 43.47 187.37 110.16 7 50 5 1645.8 -17.39 )6.02

go.O0 18 52 33 4965,.58 22.01 217.33 188.05 71.72 20 15 18 4)65.6 19.3! L:_9.69

IO0.DO 8 55 24 1925._ -21.44 23.85 IB6._Z llJ .35 9 6 29 |385.5 -18.35 16.42

IDO.O0 ZO 14 27 4701.37 23.15 197.4t) 187.63 70.54 21 52 49 4101.4 00.28 189.85

110.OO 9 40 20 1775.71 -24.45 6.56 185.53 114.67 10 9 56 1175.7 -20.91 559.20

110.O0 El 24 0 4483.66 Z6.ZO 179.65 186.34 67.22 22 58 44 5885.7 22.88 172.07
DIFFERENTIAL CORNECTIONS NIO-COUR_ E}_CUTJCN ACCORACY ORBIT OETEI_AINATZON ACCURACY

TDIE 1.9668 TRA E._S TC3-3._45 BAU t.ZS91 SGT 5265.8 SGR 432.6 SG3 105.9 ST 2)65.9 SR 551.5 SS 541 .S

ROE .2900 RRA -.Z'296 RC5 .1M56 FAU .01231 RRT -.2476 I_F -.2356 RTF .8988 CRT .8105 CRS -.7562 CST -.9956
FOE .5190 FRA .8993 FC3 -.40|0 BSP 17084 _ 5283.6 RL_ .01_0 RI3 -.8988 LSA 2441.4 NSA 199.4 SSA 18.3

601[ 1.9950 lIRA 2._[_f_ _4_5 5._9 FSP -353 S_1 52_.9 _G2 419.0 THA |78.83 EL1 2_1.2 EI._ 192.9 ALF 6.52

LAUNCH O&.T[ OCT 18 1970 FLIGHT TINE 186.00 ARRIVAL DATE APR 22 1971

HI[LIOC£NTRIC CONIC DISTANCE 551.003

RL 149.04 LAL -.00 LOL 2A.20 VL 25.572 GAL 5.26 AZL 87.22 HC_ 284.60 SMA 117.76 ECC .27990 INC 2.7806 Vl 29.896

RP |08.94 LAP -2.69 LOP _O6.82 VP 56.187 GAP 15,69 _ZP 89.)0 TAL 166.I5 TAP 90.76 RCA 8A.80 APO 150.73 V2 34.785

RC 196.997 GL 13.17 GP 9.78 Z_L 58.55 ZAP 170.22 ETS 87.48 ZAE 130.60 ETE 171.90 ZAC 109.95 ETC 276.11 CLP-179.92
PLANETOCENTRIC CONIC

C3 _9.402 VHL 5.422 OLA -.24 RAL 524.40 RAO 6568.2 VEL 12.279 PTH" 2.ZI VHP 9.921DPA -J|.|J RAP _09.78 ECC 1.A839

LNCH A2'NTH LNCH TINE L-I TINE INJ I.AT INJ LONG INJ RT ASC INJ A_I4TH INJ TIN[ PO CST TIM )NJ 2 LAT INJ 2 LONG

90.00 7 16 2 2_O!.46 -21.58 47.06 192.05 J08.79 7 54 24 1701.5 -18.81 39.48

90.OO 19 lO 34 4960.12 21 .gO 216.97 19_.19 71.58 20 33 14 A360.1 19.18 209.35

100.00 8 57 16 2059.45 -L_Z.74 27.35 191.61 109.95 9 11 16 1439.4 -19.81 19.78

I00.00 20 5E 1 4697.58 23.06 197.L_Z 191.76 70.43 21 50 19 4097.4 213.18 189.60

llO.DO 9 45 ]6 1826.60 -25.85 9.84 120.26 113.18 10 I5 43 1226.6 -22.49 2.30

110.00 21 40 51 44_2.9_ _6.18 179.61 120.43 67.20 22 55 14 5883.0 22.86 172.02
DIFFERENTIAL CORRECTIONS NI0-CC_JRS_E_ECUTION ACCURACY CR6IT OETERNIN_TI_N ACCURAC_

TOE 2.1416 _RA 5.O110 TC5-3.2620 BAU 1.2830 ,SGT 5269.5 _R 425.3 SG3 104.0 ST 2A60.5 SR 530.7 SS 555.J

RO_ ._048 RRA -.2570 RC3 .1106 FAU .01127 RRT -.2194 RRF -.209_ RTF .9048 CRT .8079 CRS -.7594 CST -.9965

FDE .5459 FRA .9409 FC3 -.3317 BSP 17153 S_ 5286.6 #;_3 .0097 RI3 -.2046 LSA 2535.8 MSA J99.3 SSA 17.1

80_ 2.1652 ERA 3.0205 EIC5 3.2659 FSP -55(3 SGI 52'_.3 _ 414.8 THA 178.98 ELl 2474.8 EL2 195.8 ALF 6.24

LAUN04 DATE OCT 18 1970 FLIGHT TIN[ JBS.DO ARRIV4L DATE APR 24 1971

H_LIOCENTRIC CONIC 01STANOE 556.0fN_

RL 149.04 LAL -.DO LOL 24.20 VL 25.522 GAL 6.12 AZL BT.D6HCt 297.76 SMA 117.50 ECC .28747 INC 2.9411

RP 108.94 LAP -2.80 L(_ 311.98 VP 16.152 GAP 16.19 AZP 89.10 TAL J64.35 TAP 92.11RCA 83.72 APO 151.27
RC 196.798 GL 15.16 GP 9.60 ZAL 55.86 ZAP 170.58 ETS 91.76 ZAE 130.66 ETE J72.05 74C 109_42 ETC 276.66

PLANETOC_NTRIC CONIC

C3 52.681 VI.q_ 5.717 OLA .67 RAL 526.94 RA0 656_.3 VEL 12.41_ PTH 2.24 VHP 10.228 DPA -10.72 RAP 312.23
LNCH A2'NTH LNCH TIN[ L-I TIN[ INJ I.AT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[

90.00 7 1929 2356.17 -22.73 50.66 196.74 107.35 7 58 45

90.00 19 27 _8 4958.53 21.86 216.87 196.32 Yr.S4 20 50 7
100._O B 41 8 _092.79 -23.93 50.86 196.32 108.46 9 16 !

1OO.OO 213 48 30 4697.15 25.05 |97._1_ 195.87 70.43 22 6 47

110.00 9 50 6 1876.95 -27.16 13.18 195.01 111.60 I0 21 2E

110.00 21 56 2 4485.79 _6.26 179.79 194.51 67.28 23 10 47
DIFFERENTIAL CORRECTIONS NID-CCtJR_ [_ECUTION ACCURACY

TO[ 2.5267 TRA 5.5421 TC5-2.9175 _AU 1.2755 _T 5271.! S_R 417.1S_3 102.0
R01E .3212 RRA -.2428 RC5 .09_2 FAU .01026 RRT -.1895 _q/F -.1811RTF .9109

FOE .5692 FRA .9842 FC5 -.2719 8SP 17LP_ S_ 5287.6 RZ3 .0077 RI3 -.9109

_0[ 2.5487 ERA 5.5_O9 _C5 2.9188 FSP -345 $61 5271.7 5_2 40_.5 THA 179.14

Vl 29.896

V2 34.785

CLP 179.38

ECC 1.5379

PO CST TIN INJ 2 LAT INJ 2 LONG
J756.2 -20.|5 42.94

4558.5 19.14 209.25

1492.8 -21.19 25.14

4097.2 20.17 189.59

1276.9 -25.98 5.45

5885.8 22.95 172.20

ORBIT DETERNIN_TION ACCURACY

ST 254).2 5R 530.1 SS 567.9

CRT .8070 CRS -.7656 CST -.997J

LSA 2617.1MSA 198.6 SS_ 16.1

ELI 2555.2 EL2 195.9 ALF 6.02

2_57



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH CATE OCT 18 197fl FLIGHT TIME 190.00 ARRIVAL CATE APR 26 1971

HELIOCENTRIC CONIC

RL 149.04 LAL -.fl0

RP 1D8.94 LAP -2.90

RC 200.578 GL 13.11

PLANE TOCENTRIC CONIC

C3 36.500 VHL 6.042

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 7 22 55 2409.88 -23.78

90.00 19 4} 16 4960.62 Zl.91

1O0.00 8 44 58 2145.24 -25.02

lOO.O0 21 3 54 4700.48 23.13

llO.O0 9 54 49 1926.61 -28.36

110.00 22 IO 32 4491.88 26.42

CIFFERENTIAL CORRECTIONS

TOE 2.5158 TRA 3.6903 TC3-2.5899 BAU 1.2644

ROE .3591 RRA -.2467 RC3 .0756 FAU .0093|

f0E .5948 FRA 1.O295 FC3 -.2207 BSP 17335

BOE 2.5386 BRA 3.6985 OC3 2.5910 FSP -341

0I$TANCE 561.023

LC_.. 24.2O VL 25.47Z GAL 7.04 AZL 86.89 HCA ?g0.92 SMA

LOP 315.15 VP 36.117 GAP 16.74 AZP 88.89 TAL 1F_.58 TAP

GP 9.44 ZAL 53.34 ZAP 170.46 ET$ 96.22 ZAE 130.71ETE

117.23 ECC .29584 INC 3.1072 Vl 29.896

93.50 RCA 82.55 APO 151.92 v2 34.786

172.20 7AC 108.89 ETC 277.20 CLP 178.67

CLA

INJ LONG INJ RT A._C INJ AZMTH INJ TIME

54.24 £01.4Z 105.85 8 3 5

217.00 200.42 71.60 21 5 56

34.38 201.02 106.92 9 20 43

197.42 199.97 70.5E 22 22 15

16.54 199.77 109.94 I0 26 55

180.;_D 198.58 67.47 Z3 25 24

MID-COURSE EXECUTION ACCURACY

SGT 5267.1 S6R 408.1 SG3 100.1

RRT -.1572 RRF -.1512 RTF .9173

5£82.9 1_3 .0062 RI3 -.9173

561 5£67.5 SG£ 403.0 THA 179.30

1.51 RAL 3?9.36 RAO 6568.4 VEL 12.565 PTH ?.28 VHP 10.563 DPA -10.29 RAP 314.66 ECC 1.6007

PO CST TIM INJ 2 LAT INJ 2 LONG

1809.9 -71.38 46.40

4360.6 19.19 209.38

1545.? -22.46 26.52

41OO.5 20.26 189.80

1376.6 -25.38 8.63

3891.9 23.13 172.58

ORBIT 0ETERMINATION ACCURACY

ST ?608.5 SR 329.2 55 580.Z

CRT .8074 CRS -.7685 CST -.9977

LSA ?685.2 MSA 197.3 SSA 15.2

ELI 2672.1 EL2 193.2 ALF 5,85

LAUNCH O4TE OCT 18 1970 FLIGHT TIME J9E.O0 ARRIVAL OATE APR 28 1971

HELIOCENTRIC CONIC

RL 149.O4 LAL -.00 LCL 24.£0 VL

RP 108.93 LAP -3.00 LOP 318.31 VP
RC 2_£.339 GL 13.01GP 9.30 ZAL

PLANETOCENTRIC CONIC

C3 40.950 VHL 6.399
LNCH AZMTH LNCH TIME

90.00 7 26 21

90.00 19 57 58
100.O0 8 48 45

I(30.00 21 18 15

110.00 9 59 25

110.00 ££ 24 4

OIFFERIENTIAL CORRECTIONS

TOE 2.7130 TRA 4.0583 TC3-2.28£3 BAU 1.2499

ROE .3588 RRA -.2484 RC3 .0609 FAU .008_

FOE .6215 FRA 1.0774 FC3 -.1771 8SP 17455

6OE 2.7366 0RA 4.0659 BC3 £.2831 FSP -338

0ISTANCE 565.870

25.4£4 GAL 8.01 AZL 86.7£ PICA 294.08 SHA

36.084 GAP 17.34 AZP 88.66 TAL 160.83 TAP
50,96 ZAP 170.48 ET$ 100.82 ZAE 130.74 ETE

116.98 ECC .30511 INC 3.2806 Vl £9.896
_(.91RCA 81.29 APO 157.67 V2 34.787

172.34 ZAC 108.36 ETC 277.72 CLP 177.94

0LA E.26 RAL 331.63 RA0 6568.6 VEL 1£.740 PTM 2.32 VHP 10.932 OPA -9.81 RAP 317.05 ECC 1.6739
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AS'MTH INJ TIME PC) CST TIM INJ ? LAT INJ 2 LONG

7462.47 -24.71 57.8£ 206.07 104.29 8 7 24 1862.5 -22.50 49.84

4966.15 L>'Z.O£ 217.36 204.49 71.74 21L:_ 44 4366.2 19.33 209.73
2196.70 -£5.99 37.90 Z_5.69 105.31 9 25 ?2 1596.7 -73.64 ?9.89

4707.16 £3.28 197.86 £04.03 70.70 2_ 36 42 4107.2 £0.43 190.22

1975.5£ -£9.45 19.93 204.5£ I08.£0 1O 3_ 21 1375.5 -26.68 11_84

4501.10 £6.65 180.81 E02.62 67.76 23 39 6 3901.1 23.40 173.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5258.9 5[J# 398.5 $G3 98.2 ST 2664.2 SR 328.1 SS 592.5

RRT -.ILP'Z5 RRF -.1187 RTF .9238 CRT .8090 CRS -.7744 CST -.9981

5£74.0 RZ3 .0050 R13 -.9238 LSA 2747.0 MSA 195.4 SSA 14.4

SG! 5259.2 SC,2 395.5 THA 179.47 ELI 2677.5 EL2 191.9 ALF 5.7?

LAUNCH GATE OCT 18 1970 FLIGHT TIME 194.00 ARRIVAL CATE APR 30 1971

HELIOCENTRIC CONIC

RL 149.04 LAL -.00

RP 108.93 LAP -3.08

RC 204.080 GL 12.88

PLANE TOCENTRIC CONIC

C3 46.144 VHL 6.793

LNCH AZMTH LNCM TIME

90.00 7 29 47

90.00 2'0 -I 1 36

lO0.O0 8 52 30

10(3.00 21 31 34

110.00 10 3 54

I10.00 22 36 39

OIFFERENTIAL CORRECTIONS

TOE 2.9184 TRA 4.4478 TC3-1.9949 8AU 1.2310

ROE .3801 RRA -._477 RC3 .0479 FAU .00747

FOE .6492 FRA 1.1285 FC3 -.1401BSP 17582

8OE _.9431 8RA 4.4547 OC3 1.9955 FSP -335

01STANCE 570.581

LOL 24.20 VL ?5.377 GAL 9.05 AZL 86.54 HCA 297.23 SMA 116,73 ECC .31539 INC 3.4628 Vl 29.896

LOP 321.48 VP 36.853 GAP 17.99 AZP 88.41 TAL 159,13 TAP 96.36 RCA 79.92 APO I53.55 V2 34.789

6P 9.16 ZAL 48.74 ZAP 170.47 ETS 105.50 ZAE 130.75 ETE 172.48 ZAC 107.83 ETC 278.22 CLP 177.20

_LA 2.95 RAL 333.77 RA0 6568.7 VEL 12.942 PTH 2.36 VHP 11.338 OPA -9.30 RAP 319.47 ECC 1.7594

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AS"MTH _NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

?513.84 -?5.53 61.36 710.68 10?.69 8 11 41 1913.8 -23.52 53.26

4974.91 27.?I 217.94 £08.5? 71.97 21 34 31 4374.9 19.54 210.29

2247.03 -26.85 41.39 210.34 103.66 9 29 57 1647.0 -24.70 33,25

4716.95 23.50 198.30 £08.05 70.97 22 50 11 4117.0 20.69 190.84

£023.55 -30.42 23.33 £09.25 106.40 10 37 38 1423.6 -27.87 15.06
4513.£0 26.96 181.61 £06.63 68.15 23 51 52 3913.2 ?3.76 173.9J

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINA TION ACCURACY

,%T 5245.6 S/_R 388.3 863 96.4 ST _708.5 SR 326.7 SS 605.2

RRT -.0849 RRF -.0836 RTF .9303 CRT .8118 CRS -.7809 CST -.9984

•%0 5260.0 R'Z3 .0042 RI3 -.9303 LSA 2787.7 MSA 192.9 SSA 13.6

SG1 5£45.7 SG£ 386.9 TMA 179.64 ELI 2721.5 ELI 189.8 ALF 5.62

LAUGH {)ATE OCT 18 1970 FLIGHT TIME 196.00 ARRIVAL 0ATE MAY 2 1971

HELIOCENTRIC CONIC DISTANCE 575.129

RL 149.04 LAL -.00 LOL 24.£0 VL 25.330 GAL 10.17 AZL 86.54 HCA 300.39 SMA

RP 108.92 LAP -3.15 LCP 324.64 VP 36.023 GAP 18.72 AZP 88.15 TAL 157.47 TAP

RC £05.802 GL 12.71GP 9.04 ZAL 46.66 ZAP 170.29 ETS 110.21 ZAE 150.73 ETE
PLANETOCENTRIC CONIC

C3 52.2£3 VHL 7._7 OLA

LNO'I AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

gO.O0 7 33 11 ?563.87 -26.23 64.85 215.24 IOl.O8 8 15 55

90.00 20 24 11 4986.66 LP'Z.46 218.71 212.50 72.28 21 47 18

1(30.OO 8 56 1£ 2296.13 -27.59 44.83 214.93 101.98 9 34 28

100.00 £1 43 52 4729.64 £3.78 199.34 £12.03 71.33 23 E 41
110.00 10 B 16 £070.57 -31.27 £6.73 213.93 104.56 10 42 47

JlO.O0 Z£ 48 17 45£7.97 £7.33 182.60 210.59 68.63 24 3 45
@WFERENTIAL CORRECTIONS MIO-CCURSE EXECUTION ACCURACY

TOE 3.1353 TRA 4.86£7 TC3-|.7275 OAU 1.2063 SGT 5228.3 ,SGR 377.6 863 94.6
ROE .4031 RRA -.2441 RE3 .0367 FAU .00656 RRT -.0440 RRF -.0450 RTF .9369

FOE .6789 FRA 1.1836 FC3 -.1087 8SP 17698 560 5241.9 R'23 .0035 RI3 -.9369

B0E 3.1611BRA 4.8688 Be3 1.7279 FSP -331 .%1 5228.3 ..%£ 377.2 THA 179.82

116.49 ECC .32682 INC 3.6556 Vl 29.896

97.87 RCA 78.42 APO 154.56 V2 34.792

177.61 ZAC 107.30 ETC 278.70 CLP 176.43

3.56 RAL 335.77 RAO 6568.9 VEL 13.175 PTH £.41 VHP 11.787 OPA -8.75 RAP 321.75 ECC 1.8595

PO CST TIM INJ 2 LAT INJ 2 LONG
1963.9 -24.43 56.64

4386.7 19.87 211.O3

1696.1 -25.66 36.58

4129.6 21.01 191.64

!470.6 -28.96 18.29

_k_28.0 24.18 174.85

ORBIT DETERMINATION ACCURACY

ST 2743.7 SR 324.9 SS 618.9

CRT .8156 CRS -.7883 CST -.9987

LSA 2825.0 MSA 189.7 SSA 12.9

EL1 2756.5 EL2 187.1 ALF 5.54

2258



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970 )

LAUNCH CATE OCT 18 1970 FLIGHT TINE J98.DD ARRIVAL OATE NaY 4 ]97]

HELIOCENTRIC CCe4IC DISTANCE 579.480

RL ]49.04 LAL -.DO LCL Z4.ZO VL 25.266 GAL 1J.37 AZL 86.J4 HCA 303.55 SMA 116.26 ECC .33_56 VJ 29.896

RP 108.9] LAP -3.22 LOP 327.8] VP 35.995 GAP 19.53 AZP 87.86 TAL J55.87 TAP 99.42 RCA 76.76 VZ 34.795

RC ZD7.SD3 GL ]Z.5] GP 8.92 ZAL 44.73 ZAP 170.D7 ETS 114.90 ZAE 130.68 ETE 172.75 ZAC ]06.77 ELP 175.63
PLANETOCENTRIC CONIC

C3 59.360 VHL 7.705 CLA 4.11RAL 557.64 RAD 6569.1 VEL 13.443 PTH 2.46 VHP ]Z.285 DPA -8.J7 RAP 324.04 ECC 1.9769

LNO4 A;_4TH LNCH TIME L-I TIME ZNJ LAT IN] LONG IN] RT ASC IN] A214TH IN] TII_ PO E$T TIN IN] Z LAT IN] Z LONG
90.00 7 36 34 2612.4J -Z6.BZ 68.29 219.73 99.45 8 20 7 2012.4 -25.24 59.97

90.00 L_3 35 44 500| .19 ZZ.7§ 2]9.67 216.42 72.68 Z| 59 5 440] .2 ZD.]7 gl1.96

]O0.OO 8 59 51 2343.83 -Z8.ZZ 48.26 219.45 ]{30.30 9 36 54 ]743.8 -26.§1 39.87

]00.00 21 55 9 4745.00 24.|I 2130.36 2J5.95 71.77 23 ]4 14 4J45.0 2].39 I92.6g

110.00 ]O 12 30 21|6.42 -32.01 30.10 218.56 102.69 JO 47 47 ]516.4 -29.93 21.51

110.00 22 58 59 4545.18 27.76 183.76 Zl4.fl| 69.20 24 |4 44 394§.2 24.67 175.95

INC 3.8614

APO 155.74

ETC 279.]6

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETEEMINATION ACCURACY

TOE 3.3655 TRA 5.3070 TC3-1.4792 8AU J .I74I S_T 52137.3 SGR 366.5 SG3 92.9 ST 2770.9 SR 322.7 SS 634.2

ROE .4280 RRA -.2372 RE3 .0272 FAU .00562 RRT .0006 RRF -.0026 RTF .9434 CRT .8204 CRS -.7963 EST -.9990
FOE .7110 FRA 1.2436 FC3 -.062D BSP ]7780 SG6 5220.2 R23 -.0031 R]3 .9434 LSA 2854.7 NSA |86.0 SS_ J2.Z

t3OE 3.3926 BRA 5.3123 BE3 ] .4795 FSP -327 S_I 5_07.3 SC_ 366.5 THA .00 ELI 2783.6 EL2 183.7 ALF 5.48

LAUNCH DATE C_T ]8 1970 FLIGHT TINE 2_0.00 ARRIVAL CATE NA_ 6 1971

HELIOCENTRIC CCNIC 0ISTANCE _83.593

RL ]49.04 LAL -.00 LOL 24.2D VL 25.242 GAL 12.68 A2"L 85.92 HCA 506.71 SMA 116.04 ECC .35380

RP ]08.90 LAP -3.27 LOP 330.98 VP 35.968 GAP 20.43 AZP 87.56 TAL ]54.34 TAP 101.05 RCA 74.96

RC Z09.]84 GL ]2.30 GP 8.82 ZAL 42.94 ZAP 169.77_ET5 ]19.52 ZAE 130.60 ETE ]72.88 ZAC ]06.24
PbANETOCENTRIC CONIC

C3 67.777 VHL 8.233 DLA 4.59 RAL 339.38 RAO 6569.3 VEL ]3.752 PTH 2.5] VHP 12.840 CPA -7.56 RAP 326.28 ECC 2.I154
LNCH AZNTH LNCH TIME L-I TIME IN] LAT IN] L.CNG IN] RT A,SC IN] A2'MTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

90.OO 7 39 56 2659.28 -27.30 7].63 _4.]] 97.84 8 24 15 2059.3 -25.93 63.23

90.O0 20 46 16 5018.25 23.J0 220.8] 220.26 73.14 22 9 54 44|8.3 L_0.57 2|3.O5

]OD.O0 9 3 26 2389.97 -28.73 51.59 _23.87 98.6] 9 43 16 1790.O -27.25 43.lO

]00.OO 22 5 27 4762.80 24.48 20].55 2J9.79 72.29 23 24 50 4]62.8 21.83 193.76

llO.00 JO 16 37 2160.92 -32.63 33.43 _3.10 100.81 10 52 38 ]560.9 -30.79 24.69

]lO.DO 23 8 45 4564.61 28.LP'Z 185.08 2]8.36 69.86 24 24 50 3964.6 25.21 ]77.2/3

0IFFER1ENTIAL CCRR1ECTIONS MIO-CCt_,_ EXECUTION ACCURACY ORBIT OE_INATION ACCURACY

TOE 3.6126 TRA 5.7854 TC3-1.2495 8AU 1.1323 ,SGT 5183.6 SGR 355.4 ._G3 9].2 ST 2791.7 SR 320.1 $5 651.6

ROE .4546 RRA -.2267 RC3 .0194 FAU .00463 RRT .0494 RRF .0443 RTF .9496 CRT .B262 GRS -.8052 CST -.9992

FOE .7462 FRA 1._096 FC3 -.059] 6SP 17793 S(_ 5i95.8R_3 -.0029 R23 .9498 LSA 2878.8 NSA |8].5 5SA J].6

BOE 3.6411 8RA 5.7899 8C3 1.2497 FSP -322 SG; 5183.7 E_2 354.9 THA .20 EL] 2804.2 EL2 179.5 ALF 5.43

INC 4.0828 Vl 29.896

APO 157.09 V2 .34.799

ETC 279.59 CLP 174.80

LAUNCH DATE OCT ]8 ]970 FLIGHT TIME _O2.OO ARRIVAL OAT£ MAY 6 1971

HELIOCENTRIC CONIC

RL 149.04 LAL -.00

RP ]08.88 LAP -3.32

RC Z]0.844 GL ]_.06

PLAN£TOCENTR]C CONIC

C3 77.754 VHL 8.818

LNCH AZMTH LNCH TIME

90.00 7 43 16

90.00 2O 55 45

]OO.00 9 6 57

]00.00 22 ]4 44

1]0.00 10 20 35

]]O.00 23 17 36

DISTANCE 587.414

LOt. 24.20 VL 25.200 GAL 14.10 AZL 85.68 HCA 509.87 5MA 115.82 ECC .36974 INC 4.3233 VJ 29.896

LOP 334.15 VP 35.943 GAP 21.44 AZP 87.23 TAL 152.90 TAP 102.76 RCA 73.00 APO |58.64 VZ 34.804

GP 8.72 ZAL 4].30 ZAP 169.36 ETS 124.04 ZAE 130.47 ETE ]73.02 ZAC 105.7] ETC ZBO.0O CLP 173.92

GLA 4.99 RAL 340.99 RAD 6569.5 VEL 14.1|0 PTH 2.57 VHP |3.46! DPA -6.94 RAP 328.47 ECC 2.2796
L-I TIME IN] LAT IN] LONG 1HI RT ASC IN] A2_TH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2704._7 -27.67 74.87 228.37 96.26 8.28 20 2104.3 -26.52 66.39

5037.66 23.47 222.11 2_4.02 73.69 22 19 43 4437.7 21.01 214.30

_434.32 -29.]4 54.82 228.18 96.96 9 47 32 1834.3 -27.87 46._5

4782.84 24.89 2132.90 223.55 72.89 23 34 27 4182.8 22.31 195.O5

2203.86 -33.13 36.68 227.53 98.95 10 57 ]9 1603.9 -31.54 27.61

4586.06 28.71 186.56 222.14 70.60 _4 34 2 3986.1 25.B0 |78.--59
DIFFERENTIAL CORRECTIONS

TOE 3.879_ TRA 6.3026 TC3-J.0378 8AU |.0789

ROE .4840 RRA -.2117 RE3 .O]3l FAU .00354

FOE .785] FRA 1.3825 FC3 -.0394 BSP ]7730

BOE 3.909_ 6RA 6.3062 B(3 ].0379 FSP -316

MI0-COURSE EXECUTION ACCURACY ORBIT DETERf411_TION ACCURACY

S_T 5157.8 SGR 344.2 SG3 89.7 ST 2L_06.6 SR 3]7.2 SS 67].6

RRT .|029 RRF .0960 RTF .9560 CRT .8330 CRS -.8147 CST -.9993
SG8 5169.2 R_3 -.0028 R]3 .9560 LSA 2897.9 N._ 176.5 S_ ]l .0

SGI 5157.9 S(,2 342.4 THA .40 EL] 2819.1 EL2 ]74.8 ALF 5.40

LAUNCH DATE _X_T ]8 J970 FLIGHT TIME 204.00

HELIOCENTRIC CONIC

RL 149.04 LAL -.00

RP 108.86 LAP -3.35
RC 2]2.484 GL ]].81

PLANE TOCENTRIC CONIC

C3 89.650 VHL 9.468

LNCH A2'NTH LN_H TIME

90.00 7 46 34

gO.00 21 4 1!

100.00 9 10 25

]O0.DO 22 23 0

]JO.O0 10 24 26

]lO.O0 23 25 29

ARRIVAL _ATE NAY 10 197]

DISTANCE 590.873

LOL 24.20 VL 25.J59 GAL 15.65 AZL 85.41 PICA 313.03 SMA 115.61 ECC .38766

LOP 337.32 VP 35.920 GAP L_.58 AZP 86.87 TAL ]51.56 TAP ]04.58 RCA 70.79
GP 8.63 ZAL 39.80 ZAP 168.90 ETS 128.42 ZAE ]30.29 ETE 173.16 ZAC 105.19

OLA 5.33 RAL _42.46 RAO 6569.8 VEL 14.526 PTH 2.64 VHP 14.]59 _PA -6.30

L-I TIME IN] I.AT IN] LCNG IN] RT ASC IN] AZ14TH IN] TIME PO CST TIM

2747.1] -27.95 77.97 232._8 94.73 6 32 21 Z]_7.!

5059.21 23.88 223.56 LP_7.67 74.31 22 28 30 4459.2

2476.63 -29.45 57.93 232.33 95.35 9 51 42 ]876.6

4604.93 25.33 204.40 ,_'27.22 73.56 23 43 5 4204.9
2245.00 -33.52 39.82 23].81 97.]3 ]J I 51 1645.0

4609.32 29.23 J_.J7 _25.83 71.43 24 42 ]B 4009.3
DIFFERENTIAL CORRECTIONS

TOE 4.1688 TRA 6.8643 TC3 -.8436 BAU |.Ol]]

ROE .5157 RRA -,|917 RE3 .0083 FAU .00234

FOE .8285 FRA 1.4635 FC3 -.0225 BSP 17555

BOE 4.2005 _RA 6.86?0 BC3 .8436 FSP -307

IN_ 4.587] VJ 29.896

APO 160.43 V2 34.8]0

ETC 280.39 CLP 172.99

RAP 330.60 ECC 2.4754

IN] 2 LAT IN] 2 LONG
-27.00 69.44

21.49 215.69
-28.40 49.29

22.83 |96.49

-32.17 30.85

26.41 180.12

ORBIT DETERNII_TION ACCURACY

ST 28]6.4 SR 314.0 S5 694.8

CRT .8406 CRS -.8250 CST -.9995

LSA _912.8 NSA ]70.9 SSA 10.4

EL] 2828.8 EL2 169.3 ALF 5.37

MI0-COURSE EXECUTION ACC_ACY

SGT 5130.3 SGR 333.5 ,SG3 88.3

RRT .J614 RRF .]531 RTF .9620

SGg 5141 .! R_3 -.0029 R13 .9620

.SG! 5130.6 562 329.1 THA .60

_259



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH OATE OCT 10 1970 FLIGHT TIME 206.00 ARRIVAL DATE NAY 11 1971

HELIOCENTRIC CC_IC

RL 149.04 LAL -.O0

RP 108.85 LAP -3.36

RC 2]4.102 GL 11.54

PLANE TOCENTRIC CONIC

C5 103,952 VHL 10.195

LNCH AZMTH LNCH TIME

90.00 7 49 50

90.00 21 11 31

100.00 9 13 49

100.00 22 30 13

110.00 10 28 8

110.00 23 32 24

DISTANCE 593.88J

LOL 24.20 VL 25.120 GAL 17.36 AZL 85°|2 HCA 316.19 5HA 115.42 ECC ,40787 INC 4.8797 vl 29.896

LOP 340.49 VP 35.899 GAP 23,86 AZP 86.47 TAL 150.34 TAP 106.53 RCA 68.34 APO 162,49 v2 34.816

GP 8.54 ZAL 38.45 ZAP 168.31 ET5 132.65 ZAE I30.05 ETE 173.31 ZAC 104.68 ETC 280.75 CLP 17J.99

OLA 5.60 RAL 343,79 RAO 6570.0 VEL 15.009 PTH 2.70 VHP 14.949 0PA -5,66 RAP 332.66 ECC 2.7105

L-I TIME INJ LAT INJ LCNG INJ RT ASC XNJ AZMTH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

2787.51 -28.14 80.91 236.41 93.27 8 36 18 2187.5 -27.39 72.33

5082.76 24.30 225.15 231.21 7fl.00 22 36 14 4482.8 22,01 217,2]

2516.60 -29.67 60.88 236.30 93.81 9 55 46 1916.6 -28.63 52.18

4828.69 25.78 206.04 230.76 74.31 23 50 42 4228.9 23.37 198.06

2284.04 -33.81 42.84 235.91 95.37 11 6 12 1684.0 -32.70 33.78

4634.22 29.76 189.98 289.41 78.34 24 49 38 4034.2 27.05 181.77

ORBIT DETERMINATION ACCURACY

ST 2821.5 SR 310.6 SS 721.7

CRT .8492 CR$ -.8359 CST -.9996

L$A 2984.2 HSA 164.7 $$A 9.8

ELl 2833.8 EL2 163.3 ALF 5.36

DIFFERENTIAL CORK_CTIGNS

TOE 4.4853 TRA 7.4769 TC3 -.6668 BAU .9257

ROE .fi504 RRA -.1656 RE3 .0049 FAU .00095

FOE .8770 FRA 1.5540 FC3 -.0080 BSP 17161

ODE 4.5189 ORA 7.4787 6C3 .6662 FSP -297

MID-COURSE EXECUTION ACCURACY

5GT 5101.7 _ 383.3 SO3 87.0

RRT .8858 RRF .8158 RTF .9677

SGO 5111.9 R23 -.0030 RI3 .9677

•%1 5108.2 ,%2 315.0 THA .88

LAUNCH DATE OCT 18 1970 FLIGHT TIME L>08.00 ARRIVAL GATE MAY 14 1971

HELIOCENTRIC CONIC

RL 149.04 LAL -.00

RP 108.82 LAP -3.39

RE 215.699 GL 11.86

PLANETOCENTRIC CONIC

"C3 121.810 VHL 11.010
LNCH AZMTH LNCH TIME

90.00 7 53 4

90.00 81 17 42

I(30.00 9 17 I0

I[30.O0 22 36 18

110.00 10 31 41

110.00 83 38 16

0ISTANCE 596.320

LOL 84.20 VL 25.084 GAL 19.86 AZL 84.79 PICA
LOP 343.66 VP 35.880 GAP 25.33 AZP 86.04 TAL

GP 8.45 ZAL 37.86 ZAP 167,61 ET$ 136.70 ZAE

319.35 SMA 115.23 ECC .43073 INC 5.2081 Vl 29.896

149.28 TAP 108.62 REA 65.60 APO 164.87 V2 34.823

189.73 ETE 173.48 ZAC 104.18 ETC 281.08 CLP 170.91

OLA 5.79 RAL 344,97 RAO 6570.3 VEL 15.574 PTH 8.77 VHP 15.846 OPA -5.08 RAP 334.64 ECC 2.9948

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A2HTH INJ TIME PO C$T TIN INJ 8 LAT INJ 2 LONG

2885.09 -88.86 83.66 240.18 91.89 8 40 10 2225.1 -87.70 75.04

5108.16 84.74 886.88 834.59 75.76 82 42 50 4508.2 82.54 218.90

2553.88 -89.81 63.64 840.06 98.37 9 59 43 1953.9 -89.16 54.90

4834.61 86.84 207.81 834.16 75.14 23 57 12 4854.6 23.94 199.76
2320.64 -34.01 45.68 839.79 93.70 11 10 88 1780.6 -33.12 36.55

4660.61 30.89 191.79 838.87 73.33 84 55 56 4060.6 27.71 183.55

ORBIT DETERMINATION ACCURACY
ST 8881.7 5R 307.1 SS 753.1

CRT .8586 CRS -.8474 CST -.9997
LSA 8938.3 HSA 157.9 SSA 9.3

ELI 2834.0 EL2 156.7 ALF 5.36

DIFFERENTIAL CORRECTIONS

TOE 4.8330 TRA 8.1473 TC3 -.5058 BAU .8186

ROE .5888 RRA -.1385 RC3 .0087 FAU-.O0066

FOE .9316 FRA J.6557 FC3 .0047 0SP 16889

ODE 4.8687 0RA 8.1483 BE3 .5052 FSP -885

MI0-COURSE EXECUTION ACCURACY

_T 5078.1 SGR 314.8 SG3 85.8

RRT .8940 RRF .8840 RTF .9731

$60 5081.8 R23 -.0033 R13 .9731

SGI 5072.9 .T_8 300.3 THA 1.05

LAUNCH 0ATE OCT 18 1970 FLIGHT TIME 210.00 ARRIVAL OATE NAY 16 J971

HELIOCENTRIC CONIC

RL 149.04 LAL -.00

RP 108.80 LAP -3.39

RC 217.273 GL 10.96
PLANETOCENTRIC CONIC

C3 |42.293 VHL 11.929

LNCH AZNTH LNCH TIME

90.00 7 56 17

90.00 21 22 38

I00.00 9 20 25

1/30.00 22 41 10

110.00 I0 35 5

II0.00 23 43 1

DISTANCE 598,037

LOL 24.20 VL 25.050 GAL 21.38 AZL 84.48 HCA

LOP 346.84 VP 35.863 GAP 87.01AZP 85.57 TAL

GP 8.37 ZAL 36.24 ZAP 166.79 ETS 140.59 ZAE

322.51 SHA 115.06 ECC .45668 INC 5,5816 Vl 29.896

148.41 TA_ I10.91RCA 62.52 APO 167.61 v2 34.830

129.31ETC 173.65 ZAC 103.69 ETC 281.38 CLP 169.74

OLA 5.91 RAL 345.99 RAD 6570.5 VEL 16.236 PTH 2.85 VHP 16.871 0PA -4.40 RAP 336.53

L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

2859.41 -88.31 86.17 843.58 90.64 8 43 56 8259.4 -27.92

5135.36 25.18 888.75 837.81 76.60 22 48 13 4535.4 23.09

2588.02 -29.88 66.18 243.55 91.03 10 3 34 1988.0 -29.41

4881.99 86.70 209.71 237.40 76.04 24 2 32 4282.0 24.52

2354.39 -34.12 48.30 843.41 92.14 11 14 19 1754.4 -33.45

4688.38 30.81 193.78 836.17 74.40 85 1 9 4088.4 28.36
DIFFERENTIAL CORRECTIONS

TOE 5.2155 TRA 8.8823 TC3 -.3601 BAU .6851

ROE .6314 RRA -.0910 RC3 .(3017 FAU-.00858
FOE .9931 FRA 1.7700 FC3 .0157 BSP 16263

BOg 5.2536 ORA 8.8827 BC3 .3601 FSP -271

MIO-COURSE EXECUTION ACCURACY

SGT 5040.8 _,R 306.5 SG3 84.6

RRT .3675 RRF .3573 RTF .9780
SGB 5050.1 _3 -.0035 RI3 .9779

SGI 5048.1 8G2 285.0 THA 1 .28

ECC 3.3418

INJ 2 LONG

77.52

210.71

57.41
201.59

39.13

185,44

OROIT DETERMINATION ACCURACY

ST 2_16.4 SR 303.6 SS 789.4

CRT .8688 CRS -.8594 C$T -.9998
LSA 2936.7 HSA 150.7 5SA 8.7

ELI 2828.7 EL2 149.7 ALF 5.37

LAUN(H DATE OCT 18 1970 FLIGHT TIME 218.00 ARRIVAL DATE MAY 18 1971

HELIOCENTRIC CONIC

RL 149.04 LAL -.00

• RP 108.78 LAP -3.39

RC 218.823 GL 10.66
PLANETOCENTRIC CONIC

C3 168.258 VHL 12.971

LN(.H A_4TH _H TIME
9O.00 7 fig 28

90.00 21 26 11

100.00 9 23 37

100.00 22 44 42

110.00 10 38 18

110.(30 23 46 31

OISTANCE 598.820

LOL 84.L_ VL 25.018 GAL 25.77 AZL 83.99 HCA 325.67 SHA

LOP 550.O! VP 35.849 GAP 26.95 A2"P 85.03 TAL 147.77 TAP

GP 8.89 ZAL 35.41 ZAP 165.88 ET$ 144.31 ZAE 128.78 ETE

114.91ECC .48622 INC 6.0137 Vl 29.896

113.44 RCA 59.04 APO 170.77 v8 34.838

173.85 ZAC 103.23 ETC 881.64 CLP 168.45

OLA 5.93 RAL 346.84 RAO 6570.8 VEL 17.017 PTH 2.92 VHP 18.049 OPA -3.80 RAP 338.30 ECC 3.7691

L-| TIME INJ LAT INJ L(_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
2889.94 -28.31 88.40 846.74 89.52 8 47 38 2289.9 -28.08 79.74

5164.36 85.68 830.76 840.83 77.51 22 58 15 4564.4 23.65 222.65

2618.58 -29.89 68.45 846.75 89.84 IO 7 15 2018.5 -29.59 59.66

4911.08 87.16 211.73 840.45 77.01 84 6 34 4311.0 85.10 203.55

2384.80 -34.18 50.68 846.72 90.74 II 18 8 1784.8 -33.70 41.47

4717.50 31.32 195.90 839.28 75.56 _5 5 9 4117.5 89.02 187.45

ORBIT OETERNINATION ACCURACY

ST 8779.8 5R 299.6 SS 823.3
CRT .8785 CR$ -.8705 CST -.9998

LSA 2911.1HSA 143.5 SSA 8.1

ELI 2792.3 EL2 142.5 ALF 5.42

DIFFERENTIAL CORRECTIONS
TOE 5.5828 TRA 9.6345 TC3 -.2436 BAU .5481

ROE .6782 RRA -.0407 RC3 .0014 FAU-.00438

FOE 1.0509 FRA 1.8873 FC3 .0225 8SP 16876
ODE 5.6232 0RA 9.6346 BC3 .2436 FSP -280

NI0-C(3_R_E EXECUTION ACCURACY

SGT 4978.5 _;R 300.2 SG3 82.9

RRT .4410 RRF .4309 RTF .9888

4987.5 R23 -.0039 RI3 .9822

$61 4980.2 SG2 269.3 THA 1.53

2260



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CATE OCT IB 1970 FLIGHT TIME Z1A.00 ARRIVAL CATE NAY 2D 1971

HIlL IOCENTRIC CONIC

RL 149.04 LAL -.DO

RP 108.75 LAP -3.37

RC 2Z0.349 GL 10.33

PLANE TOCENTR IC CONIC

C3 200.561 VHL 14.162
LN(.kl ATNTH LNCH TII_

90.00 8 2 36

90.00 21 28 !1

lO0.O0 9 26 43

100.00 ZZ 46 45

llO.O0 10 41 19

llO.O0 23 48 39

OIFFER1ENTIAL CORRECTIONS

TOE 6.0173 TRA10.4917

ROE .7317 RRA .0217

FDE I .IE36 FRA 2.0E73

BOE 6.0616 BRAlO.4917

01STANCE 598.406

LOL 24.20 VL Z4.990 GAL 26.48 AlL 83.48 HCA

LOP 353.19 VP 35.838 GAP 31.20 A2P 84.41 TAL

GP 8.21 ZAL 34.78 ZAP 164.68 ETS 147.66 2AE

326.82 .5MA 114.77 ECC .51993 INC 6.5217 Vl 29.896

147.42 TAP 116.E5 RCA 55.10 APO 174.44 V2 34.847

128.11 ETE 174.07 ZAC 102.78 ETC 281.88 CLP 167.02

GLA 5.86 RAL 347.48 RAD 6571.1 VEL 17.941 PTH 3.00 VHP 19.413 OPA -3.2§ RAP 339.93 ECC 4.3007

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH ;NJ TIME PO CST TZN ZNJ 2 LAT INJ 2 LONG

2916.08 -28.28 90.31 249.§5 86.56 B 51 13 2316.1 -28.18 81.65

5195.23 26.06 232.9_ 243.62 78.31 22 54 46 4595.2 24.21 224.74

2644.77 -29.87 70.40 249.59 68.81 ID lO 46 21044.8 -29.72 61.60

4941.77 27.61 213.92 243.26 78.07 24 9 7 4341.6 25.69 205.65

2411.32, -34.18 32.75 249.66 89.31 11 21 30 IB11.3 -33.87 43.52

4747.99 31.82 198.|3 242.18 76.80 25 7 47 4148.0 29.68 189.58

MID-COUR,_[ EXECUTION ACCURACY ORBIT DETER941NATION ACCURACY

TC3 -.1330 BAU .3367 SGT 4927.0 SGR 296.2 SG3 81.7 ST 2750.5 SR 296.0 SS 868.0

RC3 .00L_ FAU-.O0699 RRT .5180 RRF ,5084 RT1F .9660 CRT .8892 CRS -.8826 CST -.9999

FC3 .0302 BSP 16760 SGB 4935.9 RZ3 -.0043 RI3 .9860 L$A 2896.2 MSA 135.7 S$A 7.6

Be3 .1330 FSP -276 SGI 4929.4 SC_ 253.3 THA I .79 F'LJ 2763.1 EL2 134.8 ALF 5.48

LAUNO_ DATE OCT 18 1970 FLIGHT TINE 216.00 ARRIVAL DATE NAY 22 1971

HELIOCENTRIC CONIC DISTANCE 596.430

RL 149.04 LAL -.00 LOL 24.L_ VL 24.966 GAL 29.59 AZL 82.87 PiCA 331.98 SNA
RP 108.72 LAP -3.54 LOP 336.37 VP 35.830 GAP 33.83 AlP 83.70 TAL 147.44 TAP

RC 221.851 6L JO.O0 GP 8.12 ZAL 34.40 ZAP 16}.34 ETS 151.26 Z/ME 127.23 ETE
PLAN[TOCENTRIC CONIC

C3 Z41.172 VHL 15.53(3 OLA 5.67 RAL 347.90 PAD 6571.4 VEL |9.039 PTH 3.08 VHP

LNC/4 AZMTH LNCH TINE L-I TINE INJ I.AT INJ LONG INJ RT ASC INJ AZNTH

90.DO 8 5 43 2937.D7 -28.24 91.84 251.95 87.79

90.00 21 28 24 5226.17 26.48 235.24 246.I3 79.60

100.00 9 29 45 L_66.06 -29.83 71.98 _J2.0I 87.98
100.00 LP2 47 4 49"t4.41 26.03 216.25 245.80 79._Z

110.00 lO 44 7 2433.27 -34.|5 54.46 252.17 88.50

llO.O0 23 49 10 4779.96 32.29 200.5l 244.82 78.13

OZFFERENTIAL CORRECTIONS

TOE 6.4945 TRAIl .4_ TC3 -.0_0 BAU .|166

ROE .7927 RRA .0978 R¢3 .0037 FAU-.0J029

FOE I._I IrRA 2.I_I FC3 .0370 _SP 16636

BOE 6.5427 MAII.4300 BC3 .0362 FSP -272

114.65 ECC .55842 INC 7.1320 Vl 29.896

119.42 RCA 50.63 AFrO 178.67 v2 34.856

174.32 ZAC 102.37 ETC 282.08 CLP 165.40

_.999 0PA -2.76 RAP 341.39 ECC 4.9691

INJ TINE PC) CST TIM INJ 2 LAT INJ 2 LONG

8 54 40 2337.1 -28.25 83.18

22 55 32 4628.2 24.78 226.98

IO 14 II 2066.1 -29.79 63.18

24 9 58 4_4.4 26.28 207.89

II 24 41 1833.3 -33.98 45.22

25 8 50 4180.0 30.32 191 .65

ORBIT OETEI;_¢INATION ACCURACY

ST 2712.5 SR 292.7 SS 920.0

CRT .9002 CRS -.8947 CST -.9999
LSA 2876.3 NSA 127.7 5SA 7.0

ELI 2725.3 EL2 126.9 ALF 5.56

NIDoC(JUR,_ EXECUTION ACCURACY

S6T 4869.4 SGR L=_J4.9 SG3 80.5

RRT .5_10 RRF ._54 R1F .9892

4878.3 R_3 -,0045 RI3 .9892

SGI 4872,5 SC_ 237.1 THA 2.07

LAUNCH 0ATE OCT 18 1970 FLIGHT TINE 218.00 ARRIVAL GATE NAY 24 1971

HELIOCENTRIC CONIC OlSTANCE 592.416

RL 149.04 LAL -.00 LOL 24.20 VL 24.948 GAL 33.17 AlL 82.12 HCA 335.14 SMA 114.56 ECC .60231 INC 7.8840 V! 29.896

RP 108.69 LAP -3.31 LOP 359.55 VP 35.827 GAP 36.94 AlP 82.84 TAL 147.90 TAP 123.04 RCA 45.56 APO 183.56 V2 34.865

RC 223.327 GL 9.64 GP 8.02 2AL 34.30 lAP 161.76 ETS 154.51ZA£ 126.18 ETE 174.60 2AC 101.99 ETC 282.25 CLP 163.56

PLANETOCENTR|C CON1C
C3 292.761 VHL |7.110 DLA 5.34 RAL 346.05 RA0 6571.7 VI[L 20.349 PTH 3.16 VHP 22.855 OPA -2.36 RAP 342.65 ECC 5.8181

LNGH A;_ITH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T]_ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 8 8 47 2952.02 -28.19 92.94 253.67 87.25 8 58 0 2352.0 -28.28 84.27

90.00 21 26 33 5263.54 26.90 237.74 248.32 B0.79 22 54 16 4663.5 25.35 229.42

100.00 9 32 39 2681.52 -29.79 73.13 253.96 87.38 l0 17 21 2081.5 -29.83 64.32

I00.00 22 45 22 5009.27 28.47 218.75 248.03 B0.48 24 6 51 4409.3 26.86 210.32

llO.O0 lO 46 41 2449.86 -34.12 55.76 254.17 87.73 II 27 30 1849.9 -34.05 46.51

110.00 23 47 50 4813.69 32.74 203.04 --_47.16 79.56 25 8 4 4213.7 30.95 194.27

OIFFERI[NTZAL CORRECTIONS ORBIT DETERMINATION ACCURACY

TOE 7.0160 TRAI2.&SL:_ TC3 .0482 BAU .Ig00 ST 2664.2 SR 289.6 SS 980.5

RO£ .8631RRA .1902 RC3 .0059 FAU--.O|458 CRT .9111CRS -.9067 CST -.9999

FOE 1.3000 FRA 2.3665 FC3 .0431BSP 16490 LSA 2851.1MSA 119.6 SSA 6.5

BOE 7.0689 BR412.4535 BC3 .0486 FSP -269 ELI 2677.3 EL2 118.8 ALF 5.67

MID-COURSE EXECUTION ACCURACY

SGT 4804.7 SGR 296.7 SG3 79.4

RRT .6665 RRF .6590 RTF .9919

SC_ 4813.9 R_3 -.0047 R13 .9919

SGI 4808.B _ 2_1.0 THA 2.36

LAUNCH DATE OCT 18 19711 FLIGHT TINE 220.00 ARRIVAL DATE MA'r 26 1971

HELIOCENTRIC CONIC

RL 149.04 LAL -.00
RP 106.66 LAP -3.26

RE .!_24.777 GL 9.26

PLANE TOCENTRI C CONIC

C3 356.926 VHL 18.945

LNC_ A2'NTH LNCH TINE
90.00 6 11 49

90.00 21 22 I4

100.00 9 35 26

100.00 22 41 17

110.00 IO 48 56

110.00 23 44 IB

OISTANCE 585.751
LOL 24.20 VL 24.936 GAL 37.33 A2'L Bl.16 HCA 338.30 S_4A I14.50 ECC .6520B _NC 8.8397 Vl 29.896

LOP 2.73 VP 35.828 GAP 40.61 AlP 81.78 TAL 148.91 TAP 127.21RCA 39.84 APO 189.16 v2 34.875

GP 7.90 ZAL 34.53 2AP 159.88 ETS 157.60 ZAE 124.83 ETE 174.93 2AC 101.65 ETC 282.37 CLP 161 .44

DLA 4.86 RAL 347.89 RAO 6572.0 VEL 21.914 PTH 3.23 VHP 25.036 OPA -2.07 RAP 345.67 ECC 6.9070
L-I TIME INJ I.AT INJ LCNG INJ RT AS_ INJ A214TH INJ TINE PO (ST TIM INJ 2 LAT INJ 2 LONG

2959.88 -28.17 93.51 255.24 86.96 9 l 9 2359.9 -28.29 64.85

5301.87 27.28 240.48 250.14 82.11 22 50 36 4701.9 25.91 232.08
2690.14 -29.76 73.77 255.33 87.04 |0 20 17 2090.1 -29.85 64.96

5046.84 28.86 LP'ZI.48 249.89 81.86 24 5 24 4446.8 27.44 212.96

2460.17 -34.09 56.56 255.59 87.26 11 29 56 1860.2 -34.09 47.32
4849.58 33.15 2135.76 249.14 84.13 25 5 7 4249.6 31.57 196.89

ORBIT DETERNINATION ACCURACY
ST 26(33.3 SR 287.0 SS 1050.3

CRT .9218 CRS -.9181CST -.9999

LSA 2819.6 MSA 111.5 SSA 5.9

ELI 2616.7 EL.2 110.7 ALF 5.81

01FFERENTIAL CORRECTIONS NID-COURSE E_ECUTION ACCURACY

TOE 7.5790 TRA13.5536 TC3 .1200 BAU .5773 SGT 4731.1SGR 501.8 SG3 78.4

ROE .9448 RRA .3013 RC3 .0087 FAU-.020_I RRT .7326 RRF .7264 RTF .9941

FOE 1.4065 FRA 2.5709 FC3 .0467 BSP 16_02 $6_ 4740.7 R_3 -.0048 RI3 .9941

BOE 7.6377 BRA13.5570 Be3 .1203 FSP -266 5(;1 4736.3 S(,2 205.2 THA. 2.68

226!



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19701

LAIJNCH OATE OCT 19 1970 FLIGHT TIME 70.00 ARRIVAL DATE DEC 28 1970

HELIOCENTRIC CONIC

RL 149.00 LAL -.00

RP 107.48 LAP 2.53

RC 73.905 GL 8.75

PLANETOCENTRIC CONIC

C3 71.3_7 VHL 8.446

LNGN A2'NTH LNCH TIME

90.00 O 20 53

90.00 II 15 20

lO0.OO 1 40 13

IO0.OQ 12 38 40

110.00 g 43 52

II0.00 13 51 31

DIFFERENTIAL CCRMECTIONS

TOE .4128 TRA -.89_O TC3 -.1510 BAU .2360

ROE -.3§35 RRA -.302§ RC3 -.1960 FAU .09079

FOE 1.2692 FRA -.8600 FC3-I.IOI8 BSP 1679

8OE .5434 8RA .9457 "BE3 .2474 FSP -524

01STANCE 215.750

LOt. 25,19 VL 30.097 GAL -16,91 AZL 87.44 HCA 99.25 SMA 151.56 ECC .29159 INC 2,5587 Vl 29.904

LOP 124.45 VP 39.924 GAP -I.0J AZP 90.41 TAL 256,28 TAP 355.54 RCA 107.41APO 195.74 V2 35.257

GP -2I.BI ZAL 168,29 ZAP 82.29 ETS .I0 ZAE 154.51ETE 246.57 ZAC 76.88 ETC 257.01 CLP -81.69

OLA -4,27 RAL 215,78 RA0 6569.4 VEE'13.881 PTH

L-I TIME INJ LAT

2396.14 -23,52

5]05.64 27.32

2140.20 -24,92
5036.81 28.76

1940.94 -28.69

4808.83 52.68

2,53 VHP 5.026 OPA -34.15 RAP 212.03 ECC 2.1740

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT _NJ 2 LONG

53.32 95.62 106,24 I 0 49 1796,1 -21.07 45.51

240.75 99.27 82.24 12 43 45 4705.6 25.96 232.35

54.04 95,16 107.07 2 15 53 I540.2 -22,35 26.19

220.75 99.03 61.49 14 2 37 4436.8 27.29 212.26

17.53 93.77 109.44 3 16 13 1340.9 -25.77 9.56

2"02.67 98.27 79.36 15 II 40 4208.8 30.86 193.92
MI0-COURSE EXECUTION ACCURACY GRBIT 0ETERMINATION ACCURACY

SGT 717.6 5(_ 457.6 SG3 194.2 ST 334.5 5R 247.8 SS 382.3

RRT .4346 RRF .5431RTF .7009 CRT -.6729 CRS .8940 CST -.9290

SG6 851.1 R23 ,1192 R13 .7397 LSA 541.2 MSA 162.1 SSA 18.6

$61 755.8 $62 391.3 THA 21.53 ELI 384._-_L2 159.5 ALF 147.17

LAUNCH DATE OCT 19 1970 FLIGHT TIME 72.00 ARRIVAL DATE DEC 30 1970

HELIOCENTRIC CONIC

RL 149.OO LAL -.00
RP !07.48 LAP 2.65

RC 76.067 6t. 9.39

PLANE TOCF..NTRI C CONIC

C3 69.728 VHI. 8.350
INCH A?NTH INCH TIME

90.00 0 19 22

gO .(30 II 21 5

100.00 1 38 56

100.00 12 44 12

110.00 2 43 7

II0.00 13 56 31

01STANCE 222.168

LOL 25,19 VL 30.035 GAL -16.72 AZL 87.29 HCA 102.50 5HA 150.93 ECC .28797

LOP 127.70 VP 39.878 GAP -.40 AZP 90.59 TAL 255.71 TAP 358.21 RCA 107.47

GP -22.37 2AL 167.59 ZAP 86.94 ETS 358.31 2AE 152.62 ETE 240.32 ZAC 76.05

OLA -3,79 RAL 214.31 RAO 6569.3 VEL 13.823 PTH 2.52 VHP 4.955 0PA -33.99

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM

2405.69 -23.70 53.98 95.94 105.96 O 59 28 1805.9

5185.12 27.12 239,28 99.16 81.53 12 49 10 4685.1

2149.21 -25.10 34.65 95.49 106.79 2 14 45 1549.2
5017.03 28.56 219.31 98.90 80.76 14 7 49 4417.0

1948.29 -28.8§ i8.03 94.12 109.18 3 15 35 1348.3

4790.71 32.44 201.31 98.08 78.58 15 16 21 4190.7

INC 2.7142 vI 29.904

AFO 194,39 V2 35.258

ETC 256.77 CLP -86.69

DIFFERENTIAL CORRECTIONS

TOE .4601 TRA -.9fl32 TC3 -.1939 BAU ,2637

ROE -.3365 RRA -.2939 RE3 -.2059 FAU .09256

FOE 1.3156 FRA -.8518 FC3-1.1492 8SP 1947

.5700 BRA .997fl 6C3 .2829 FSP -549

MI0-COURSE EXECUTION ACCURACY

SGT 796.4 5for 460.9 SG3 190.1

RRT .4656 RRF .5620 RTF .7365

SC,B 920.1 R23 .1237 R13 .7670

5GI 833.6 5(;2 389.7 THA 19.52

RAP 209.96 ECC 2.1475
INJ 2 LAT INJ 2 LONG

-21.29 46.14

25.6_- 230.92

-22.56 26.77

26.98 210_87

-25.97 10.05

30.53 192.62

ORBIT 0ETERMINATION ACCURACY

ST 372.0 SR 239.0 SS 394.5

CRT -.6846 CRS .8956 CST -.9337

LSA 569.5 MSA 162.8 SSA 18.7

ELI 413.5 EL2 156.7 ALF 151.87

LAUNCH DATE OCT 19 1970 FLIGHT TIME 74.00 ARRIVAL CATE JAN 1 1971

HELIO(ENTRIE CONIC

RL 149.00 LAL -.00

RP 107.48 LAP 2.77

RC 76.289 GL 10.05

PLANE TOCENTRIC CONIC

C3 68.169 VHL 8.256

LN(.H ATNTH LNCH TIME

9O.OO 0 IB 2

90.00 11 27 6

I_0.00 1 37 51

I00.00 12 49 59

II0.00 2 42 33

II0.00 14 I 46

CISTANCE 228.537

LOt. 25L19 VL 29.967 GAL -16,53 AZL 87.13 HCA 105.74 SMA 150.23 ECC ,28461

LOP 150.95 VP 39.8_8 GAP .18 AZP 90.78 TAL 255.05 TAP .79 RCA 107.48

GP -22.89 ZAL 166.84 ZAP 91.43 ETS 356.49 ZAE 150.58 ETE 234.94 ZAC 75.26

0LA -3.30 RAL 214.90 RAO 6569.3 VEL 13.767 PTH 2.52 VHP 4.9II DPA -33.84

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PC) CST TIM

2415.82 -23.89 54.65 96.32 105.67 O 58 18 1815.8

5264.46 26.91 237,81 99.10 80.82 12 54 50 4664.5

2158.39 -25.28 35.28 95.88 106.51 2 13 49 1558.4
4997.12 28.33 217.88 98.83 80.04 14 13 16 4397.1

1955.81 -29.02 18.56 94.53 108.91 3 15 9 1355.8

4772.47 32.19 199.95 97.96 77.81 15 21 18 4172.5
DIFFERENTIAL CORRECTIONS

TOE .3109 TRA-I.OII9 TC3 -.2393 BAU .2931

ROE -.3198 RRA -.2830 RC3 -.2148 FAU .09346
FOE 1.3490 FRA -.8333 FC3-I.1869 6SP 2236

8OE .6027 BRA 1.0508 8C3 .3216 FSP -569

INC 2.8737 Vl 29.904

APO 192.99 V2 35.259

ETC 256.55 CLP -91.56

RAP 208.07 ECC 2.1219

INJ 2 LAT INJ 2 LONG

-21.51 46.78

25.36 229.48

-22.77 27.37

26.66 209.47

-26.16 10.54

30.17 191.31

ORBIT 0ETERMINATION ACCURACY

ST 412.8 SR 229.9 SS 404.8

CRT -.6967 CRS .8978 CST -.9378
LSA 600.2 MSA 162.7 SSA 18.8

ELI 447,3 EL2 152.2 ALF 155.82

MIO-COURSE EXECUTION ACCURACY

.SGT 881.3 St._R 462.3 SG3 194.2

RRT .4905 RRF .5786 RTF .7642
5(,B 995.2 R23 .1298 R13 .7886

5(,I 916.7 SG2 387.3 THA 17.69

LAUNCH DATE OCT 19 19"10 FLIGHT TIME 76.00 ARRIVAL 0ATE JAN 3 1971

HELIOCENTRIC CONIC
RL 149.00 LAL -.00

RP 107.48 LAP 2.87

RC 80.507 GL 10.73

PLAHET(XKNTRIC CONIC

C3 66.655 VHL 8.164

LNCH AZMTH UNCH TIRE

90.00 0 16 51
90.00 11 33 25

I00.00 I 36 54

1130.00 12 56 4
II0.00 2 42 9

II0.00 14 7 18

DISTANCE 234.860

LOt. 25.19 VL 29.893 GAL -16.34 AZL 86.96 HCA 108,99 5HA I49.49 ECC .28130 INC 3.0383 Vl 29.904

LOP 134.213 VP _3.772 GAP .72 AZP 90.99 TAL 254.30 TAP 3.29 RCA 107.44 APO 191.54 v2 35.258

GP -23.38 ZAL 166.03 2AP 95.73 ETS 354.66 ZAE 148.44 ETE 230.38 ZAC 74.53 ETC 256.36 CLP -96.24

OLA -2.79 RAL 215.54 RAO 6569.3 VEL 13.712 PTH 2.51 VHP 4.892 OPA -33,73

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM
2426.11 -24.08 55.34 96.76 105.37 O 57 18 1826.1

5243.46 26.67 236.32 99.11 80.11 13 0 49 4643.5

2167.92 -25.4( 35.92 96.33 106.22 2 13 2 1567.9
4976.88 28.08 216.42 98.82 79.31 14 19 I 4376.9

1963.64 -29.19 19.10 95.01 108.63 3 14 53 1363.6

4753.93 31.91 198.57 97.90 77.04 15 26 32 4153.9
DIFFERENTIAL CORRECTIONS

TOE .5653 TRA-1.0714 TC3 -.2866 8AU .3233
ROE -.3029 RRA -.2695 RC3 -.2225 FAU .09349

FOE 1.3716 FRA -.BO41 FC3-1.2142 BSP 2536

BOE .6413 BRA 1.1047 6C3 .3628 FSP -582

RAP 206.37 ECC 2.0970

INJ 2 LAT INJ 2 LONG

-21.73 47.45

25.03 228.03

-22.99 28.00

26.32 208.07

-26.37 11.05

29.80 190.00

ORBIT OETERMINATION ACCURACY

ST 456.7 SR 220.3 SS 413.9

CRT -.7091CRS .9009 CST -.9414

LSA 633,9 MSA 161.7 SSA 18.8

EL1 485.5 EL2 146.1ALF 159.14

MID-COURSE EXECUTION ACCURACY

5GT 971.1 5GR 461.5 5(;3 196.6

RRT .5092 RRF .5929 RTF .7853

•%8 1075.2 R_3 .1374 RI3 .80ill

S_,I 1004.3 SG2 384.1 THA 16.01

2262



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

L&UNCH DATE OCT 19 1970 FLIGHT TIME 78.00 ARRIVAL CAT£ JAN 5 197!

HELIOCENTRIC CONIC CISTANC[ 141 .141

RL 149.00 LAL -.00 LOL 25.13 VL 23.B16 GAL -16.14 AlL 86.79 HCA I1Z.Z3 SMA

RP 107.48 LAP 2.97 LOP 137.45 VP 33.713 GAP 1.24 AZP 31.22 TAL 253.48 TAP

RC 82.739 GL 11.46 GP -23.87 ZAL 165.16 ZAP 33.81ETS 352.B0 ZAE 146.27 ETE

PLANETOCENTRIC CONIC

C3 65.182 VHL B.074 CLA -2.27 RAL 2J6.24 RAD 6569.Z VEL 13.658 PTH 2.50 VHP

LNC.H ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH

90.00 0 15 46 2436,98 -24.27 56.08 97.27 105.05

90.00 11 40 6 5221.90 26.41 234.79 99.17 79.39*

I00.00 I 36 3 2178.00 -25.65 36,61 96.85 105.90

lOO.OO 13 2 30 4356,11 27.BI 214.94 38.86 78.58

110.O0 2 41 52 1371.37 -29.37 19.68 95.55 I08.33

llO.OO 14 13 10 4734.31 31.61 197.17 97.88 76.26

OIFFERENTIAL CORRECTIONS MIC-CCX_SE EXECUTION ACCURACY

TOE .6230 TRA-I.1307 TC3 -.3354 t3AU .3533 ,SGT 1064.7 56R 458.7 SG3 137.3

ROE -.2859 RRA -.2537 RC3 -.2290 FAU .09271 RRT .5227 RRF .6054 RTF .B013

FOE 1.3840 FRA -.7665 FC3-1.2313 BSP 2844 _ 1159.3 R23 .1465 R13 .8176

_[ 16855 _J lllS_l_C] .4061FSP -589 SG1 1095.2 SG2 380.2 THA |4.47

148.72 ECC .27805 INC 3.2O95 Vl 29.904

5.71 RCA 107.37 APO 130.07 v2 35.257

226.53 ZAC 73.84 ETC 256,19 CLP-IO0.73

4.834 CPA -33.67 RAP 204.83 ECC 2.0727

INJ TIH_ _ CST TIM INJ 2 LAT INJ 2 LONG

0 56 23 1837.0 -21.97 48.16

13 7 B 4621.9 24.67 226.55

2 12 21 1578.0 -23.22 28.66

14 25 6 4356.1 25.35 206.63

3 14 44 1372.0 -26.59 11.61

15 32 5 4134.9 29.40 188.66

ORBIT DETERMINATION ACCURACY

ST 503.8 SR 210.3 SS 421.8

CRT -.7222 CRS ._]49 CST -.3444

LSA 670.8 HSA 159.9 SSA 18.8

EL1 528.0 EL2 138.8 ALF 161.93

LAUNCH OATE OCT 19 1970 FLIGHT TIME 80.00 ARRIVAL CATE JAN 7 197!

HIELIOCENTRIC CONIC

RL 149.00 LAL -.00

RP 107.49 LAP 3.06

RC 84.985 GL 12.22
PLANET(X_ENTRIC CONIC

C3 63.753 VHL 7.905

LNCH AZMTH LNCH TINE

90.00 0 14 42

90.DO 11 47 10

100.00 I 35 14

I00.00 13 9 19

110.00 2 41 3_

110.00 14 19 £4

DISTANCE 247.379

LCL 25.19 VL 29.735 GAL -15.95 AZL 86.61HCA 115.47 SMA
LOP 140.70 VP--39.650 GAP 1.73 AZP 91.46 TAL 252.58 TAP

GP -24.35 ZAL 164.24 ZAP 103.65 ETS 350.91 ZAE 144.11 ETE

147.91ECC .27485 INC 3.3887 VI 29.904

B.05 RCA 107.26 APO IBB.57 V2 35.255

223.29 ZAC 73.19 ETC 256.05 CLP-105.01

DLA -1.72 RAL 216.99 RAO 6569.2 VEL 13.605 PTH 2.49 VHP 4.915 OPA -33.70

L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ AS"HTH INJ TIME F_ CST TIM

1448.66 -24.47 56.87 97.84 104.70 0 55 30 1848.7

5199.56 16.12 233.LP'Z 99.£8 78.65 13 13 50 4599.6

2188.85 -£5.85 37.36 97.43 105.56 £ 11 43 1588.9
4934,59 27.51 213.4| 98.95 77.82 14 31 34 4334,6

1980.99 -£9.56 £0.3£ 96.17 108.00 3 14 39 1381.0

4715.22 31.£9 195.73 97.9£ 75.47 15 37 59 4115.2
DIFFERENTIAL CORRECTIONS NI0-COURSC EXECUTION ACCURACY

TOE .6837 TRA-|.|B97 TC3 -.3853 BAU .3845 SGT 1161.4 S(aR 454.4 SG3 196.6

ROE -.2688 RRA -.236! Re3 -.2347 FAU .09130 RRT .5321RRF .6171RTF .8134
FOE 1.3868 FRA -.723£ FC3-1.£398 BSP 3166 _ 1247,1 R23 .1576 RI3 .8£71

8OE .7347 8RA ! ._129 Be3 .4512 FSP -593 501 1189,1 SG2 375.7 THA 13.09

RAP 203.62 ECC 2.0492

INJ 2 LAT INJ 2 LONG

-22.22 48.93

24.29 225.03

-23.46 29.37
25.56 205.16

-26.82 12.20

28.97 187.29

OR6IT CETERMINATION ACCURACY

ST 553.8 SR 199.8 SS 428.5

CRT -.7357 CRS .9036 CST -.9471

LSA 710.8 MSA 157.3 SSA 18.8

EL1 574.1 EL2 130.6 ALF 164.30

LAUNCH DATE OCT 19 1970 FLIGHT TIME 82.00 ARRIVAL CATE JAN 9 1971

HELIOCENTRIC CONIC CISTANCE 253.579

RL 149.00 LAL _-.00 LOL 25.19 VL 29.650 GAL -15.75 AZL 86.4£ HCA 118.72 SMA

RP 107.50 LAP 3.14 LOP 143.95 VP 39.585 GAP 2.ZO AZP 91.72 TAL 251.61 TAP

RC 87.241 GL 13.03 GP -£4.86 ZAL 163.24 ZAP 107.£4 ETS 348.90 ZAE 141.98 ETE

PLANETOCENTRIC CONIC

C3 62.368 VHL 7.897 OLA -1.14 RAL £17.80 RA0 6569.£ VEL 13.554 PTH 2.48 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 0 13 36 2461.41 -24.69

90.00 11 54 43 5176.L_D 25.79

100.00 I 34 25 2200.73 -£6.06

100.00 13 16 36 4912.11 27.18

110.00 2 41 £7 1990.92 -29.77

110.00 14 26 3 4694.68 30.93

OIFFERENTIAL CORRECTIONS

TOE .7479 TRA-|.2474 TC3 -.4359 BAU .4147

ROE -.£513 RRA -.2166 RC3 -.2395 FAU .08930

FOE 1.3831 FRA -.6746 FC3-1.2396 BSP 3491

8DE .7890 6RA I.£661 6C3 .4974 FSP -59£

147.09 ECC .27171 INC 3.5779 Vl 29.904

10.33 RCA 107.12 APO 187.06 V2 35.253

220.59 ZAC 72.55 ETC 255.93 CLP-109.06

4.953 CPA -33.84 RAP 202.56 ECC 2.0264

INJ LONG INJ RT ASC INJ AS'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

57.74 98.49 104.32 0 54 38 1861.4 -22.48 49.77

£31.59 99.44 77.89 13 20 59 4576.2 23.87 223.45

38.18 98.09 105.18 2 11 6 1600.7 -23.73 30.16

211.82 99.09 77.05 14 38 28 4312.1 25.12 203.62

£I,0£ 96.86 107.63 3 14 38 1330.9 -27.07 12.87

194.24 98.01 74.65 15 44 18 4094.7 28.51 185.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT |260,1 SGR 448.4 ,SG3 194.7 ST 607.1 SR 188.7 SS 434.7

RRT .5377 RRF .6280 RTF .8224 CRT -.7498 CRS .9150 CST -.9495

SG8 1337.5 R23 .1704 RI3 .8342 LSA 754.4, MSA 154.0 SSA 18.7

SG| |£85.| ,_£ 370.7 THA 11,83 ELI 624.0 EL2 121.4 ALF 166,36

LAUNCH OATE OCT 19 1970 FLIGHT TINE 84.00 ARRIVAL CATE JAN 11 1971

HELIOCENTRIC CONIC

RL 149.D0 LAL -._O

RP 107.51 LAP 3.21

RC 89.506 GL 13.90

PLANETOCENTRIC CONIC

C3 61.O33 VHL 7.812

LNCH AZMTH LNCH TIME

90.00 0 12 25

90.00 1Z 2 49

100.00 1 33 32

1{30.00 13 £4 £4

110.00 £ 41 13

110.00 14 33 11

DISTANCE £59.74£

LQ- 25.19 VL 29.562 GAL -15.55 AZL 86.22 HCA 121.96 5HA

LOP 147.21 VP 39.516 GAP 2.65 AS'P 9"Z.00 TAL £50.58 TAP
GP -25.41ZAL 16£.18 ZAP 110.56 ETS 347.00 ZAE 139.9£ ETE

146.25 ECC .26863 INC 3.7792 Vl 29.904

12.54 RCA 106.96 APO 185.54 V2 35.249

218.35 ZAC 71.9t ETC 255.83 CLP-112.88

OLA -.52 RAL 218.67 RAD 6569.1 VEL 13.505 PTH £.47 VHP 5.006 OPA -34.09

L-I TIME INJ LAT INJ LQNC, INJ RT ASC INJ A2'HTH INJ TI¢4E PO CST TIM

2475.56 -£4.93 58.71 99.£3 103.89 0 53 41 1875.6

5151.56 £5.43 £29.87 99.65 77.11 13 £& 40 4551.6
££13.95 -26.30 39.09 98.84 104.75 2 I0 25 1614.0

4888.41 26.81 £10.16 99.29 76.25 14 45 5£ 4£88.4

2002.05 -30.00 £1.80 97.64 107.2£ 3 14 35 140£.1

4673.07 30.53 |9£.68 90.15 73.81 15 51 4 4073.1
OIFFERENTIAL CORRECTIONS

TOE .8154 TRA-l._038 TC3 -.4870 BAU .4443

ROE -.2333 RRA -.19fl5 RC3 -.2436 FAU .0$683

FOE 1.3740 FRA -.6L:v'd8 FC3-|.13|7 BSP 38£2

BOE .8481 BRA 1.3184 BC3 .5445 FSP -586

MI0-COURSE EXECUTION ACCURACY

SGT 1360.5 _ 441.£ SG3 191.8

RRT .5404 RRF .6386 RTF .8£_D

S_ 1430.3 R23 .IBSO RI3 .8393

SG! 1382.8 SGP. 365.3 THA 10.69

RAP 201.71 ECC 2.0045

INJ 2 LAT INJ 2 LONG

-22.77 50.71

23.40 221.79

-24.01 31 .03

24.65 202.02

-27.35 13.61

28.01 184.39

ORBIT DETERNINATION ACCURACY

ST 663.6 SR 176.8 SS 440.6

CRT -.7647 CRS .9210 CST -.9515

LSA 801.8 MSA 150.2 SSA 18.5

ELI 677.7 EL2 111.6 ALF 168.16

2263



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 19 1970 FLIGHT TIME 86.00 ARRIVAL CA'T? JAN 13 1971

HELIOCENTRIC CONIC

RL 149.00 LAL -.00

RP 107.52 LAP 3.16

RC 91 .778 6L 14.84

PLANETOCENTRIC CONIC

C3 59.752 VI-N. 7.730

LNCH ATMTH LNCH TIN?

90.00 0 II 5

90.00 XZ I1 33

I00.00 1 32 30

1(30.00 1] 32 49

IlO.O0 Z 40 55

110.00 14 40 53

0IFFERENTIAL CORRECTIONS

TOE .8915 TRA-I.3530 TC3 -.5347 BAU .4696

R'DE -.Z105 RRA -.|F_3 RC3 -.2440 FAU .00Z_O

FOE 1.3860 FRA -.§429 FC3-1.1997 BSP 4004

BCE .9169 BRA 1.3635 8C3 .5878 FSP -525

CISTANCE 165.871

LOt. 75.19 VL ?9.47? GAL -15.]4 AZL 66.00 HCA 125.20 SHA 145.40 ECC .26560 INC 3.9952 Vl ?9.904

LOP 150.46 VP 39.445 GAP 3.07 AZP 97.31 TAL 249.50 TAP I4.70 RCA 106,78 APO 184.01 v2 35.245

GP -?6.0Z ZAL 161.03 ZAP 113.67 ETS 344.94 ZAE 137.97 ErE 716.51 ZAC 71.74 ETC 255.74 CLP_II6.4B

CLA .16 RAL 719.59 RAD 6569.1 VEL 13.458 PTN ?.46 VHP 5.073 DPA -34.50 RAP 701.03 ECC 1.9834

L-I TIME INJ bAT INJ LONG INJ RT A_C INJ AZNTH INJ TIME PO CST TIM INJ ? LA T INJ ? LONG

2491.47 -75_8 59.81 100.05 103.40 0 57 36 1891.5 -?3.09 51.76

5175.34 ?5.0? ??8.06 99.9? 76.79 13 36 58 4525.3 27.89 ??0.04

8778.84 -76.55 40.17 99.6# 104.76 2 9 39 1678.8 -?4.33 32.03

4863.?0 ?6.39 208.40 99.54 75.4? 14 53 5? 4763.? 74.17 ?00,34

2014.68 -30.25 22.70 98.51 106.74 3 14 30 1414.7 -77.66 14.46

4650.13 ]0.08 191.04 9B.35 72.94 15 58 ?3 4050.1 ?7.45 182.84

MID-COURSi[ EXECUTION ACCURACY ORelT DETERMINATION ACCURACY

SGT 1458.4 SGR 426.9 SG3 186.5 ST 777.1 SR 160.8 SS 454.0

RRT .536? RRF .6401RTF .8313 CRT -.7838 CR5 .9311 CST -.9523

SGB 15f9.6 R"_3 .1967 R13 .8399 LSA 859.6 MSA 146.7 SSA 17.9

SGI I477.3 S(,2 355.7 THA 9.47 ELI 738.? EL? 98.4 ALF 169.99

LAUNCH DATE OCT 19 1970 FLIGHT TIME 80.00 ARRIVAL CATE JAN 15 1971

HELIOCENTRIC CONIC 0ISTANCE 271,968

RL 149.00 LAL -.(30 LCL 75.19 VL 29.380 GAL -15.13 AZL 85.77 PICA 178.44 SMA 144.54 ECC .76764 INC 4.?79_ vJ 29.904
RP 107.53 LAP 3,31LCP 153.71 VP 39.372 GAP 5.47 AZP 97.63 TAL 248.36 TAP 16.80 RCA 106.58 APO 187.50 v? 35.740

RE 94.056 GL 15.86 GP -26.71 ZAL 159.80 ZAP 116.42 ETS 347.76 ZAE 135.98 ETE ?15.00 ZAC 70.54 ETC 255.67 CLP-119.87

PLANETOCENTRIC CONIC

C3 58.549 VHL 7.65? 0LA

LNOH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS(. INJ A$"HTH INJ TIME

90.00 0 9 30 ?509.62 -25.46 61.07 100.99 102.83 0 51 19

90.00 I? ?1 1 5097.26 74.55 ?16.14 100.75 75.43 13 45 58

100.00 1 31 16 ?245.88 -76.33 41.31 100.63 103.70 _ 8 41

1130.00 13 41 56 4836.73 75.91 206.54 99.85 74.55 15 ? 3?

110.00 ? 40 ?9 ?029.23 -]0.53 ?3.74 99.50 106.18 3 14 18

II0.O0 14 49 17 46?5.65 ?9.58 189.31 98.60 77.07 16 6 18

DIFFERENTIAL CORRECTIONS MIO-COUR,f_ EXECUTION ACCURACY

TOE .9656 TRA-I.4078 TC3 -.5876 BAU .4994 $GT 1563.0 SGR 421.8 SG3 187.9

ROE -.1937 RRA -.1466 RC3 -.7487 FAU .08038 RRT .5356 RRF .6566 RTF .8362

FOE 1.3564 FRA -.5029 FC3-1.1886 BSP 4471 SGB 1618.9 R"Z3 .7186 R13 .8441

80E .9848 BRA 1.4154 BC3 .6380 FSP -545 $6| 1580.1 ._? 35_.3 THA 8.66

•91 RAL ??0.58 RAO 6569.1 VEL 13.413 PTH ?.45 VHP 5.153 0PA -35.06 RAP 700.51 ECC 1.9636
F_ CST TIM INJ ? LAT INJ ? LONG

1909.6 -73.44 52.98

4497.3 ??.31 718.18

1645,9 -?4.68 33.17

4736.? 23.54 198.55

1479.? -?B.OI 15.45

40?5.6 ?6.84 181.?0

ORBIT DETERMINATION ACCURACY

ST 789.7 SR 149.1 55 455.6

CRT -.7997 CRS .9365 CST -.9548

LSA 917.7 MSA 141.8 SSA 17.9

ELI 798.7 EL? 88.6 ALF 17_.3!

LAUNCH CArE L_T 19 1970 FLIGHT TIME 90.00 ARRIVAL cArE JAN 17 1971

HELIOCENTRIC CONIC

RL 149.00 LAL -.00

RP 107.55 LAP 3.35

RC 96.339 GL 16.98

PLANE TOCENTRIC CONIC

C3 57.479 VHL 7,578

LNCH ATMTH LNCH TIME

90.00 0 7 34

90.00 17 31 ?1

100.00 1 29 43

100.00 13 51 53

II0.00 ? 39 49

II0.00 14 58 17

DIFFERENTIAL CORRECTIONS

TOE 1.0454 TRA-I.458_ TC} -.6391 BAU .5274

ROE -.1749 RRA -.1721RC3 -.2519 FAU .07735

FOE 1.3331 FRA -.4548 FC3-|.1660 BSP 4807

801 1.0599 BRA 1.4639 BC3 .6869 FSP -548

C_STANCE 278.034
LO.. 25.19 VL ?9.?87 GAL -14.91 AZL 85.52 HCA 131.68 SMA 145.68 ECC .25975 INC 4.4848 Vl 29.904

LOP 156.96 VP 39.298 GAP 3.85 AZP 97.99 TAL 747.18 TAP 18.85 RCA 106.36 APO 181.00 V? 35.?35

GP -27.57 7AL 158.46 ZAP 118.94 ET$ 340.50 ZAE 134.09 ErE 713.79 ZAC 69.76 ETC 255.59 CLP-123.06

CLA 1.74 RAL ?71.64 RAC 6569.0 VEL 13.371 PTH ?.44 VHP 5.746 OPA -35.80 RAP 200.11ECC 1.9451

L-I TIME ]NJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ Z LAT INJ 2 LONG

2530.54 -25.77 67.57 102.05 107.16 0 49 45 1930.5 -23.84 54.38

5066.89 ?4.0? Z74.08 100,65 74.53 13 55 48 4466.9 21.66 _16.19

2265.56 -27.14 42.69 101.70 103.04 2 7 29 1665.6 -25.07 54.50

4807.10 ?5.37 2134.55 100.73 73.63 15 1Z l 4207.1 2?.88 196.63

2046.15 -]0.84 ?4.96 100.63 105.53 3 13 55 1446.1 -78.41 16.61

4599.28 79.01 187.47 98.93 71,07 16 14 56 3999.3 16.15 179.46

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 1667.5 SGR 414.4 ,_T,3 178.3 $T 857.4 SR 135.6 S$ 459.8

RRT .5313 RRF .6703 RTF .8394 CRT -.8173 CRS .9437 CST -.9568

.SG_ 1718.? R23 ._407 RI3 .8466 LSA 977.5 MIA 137.0 SSA 17.6

,$61 1682.6 SG? 347.9 THA 7.86 ELI 864.6 EL? 77.5 ALF 172.58

LAUNCH DATE OCT 19 1970 FLIGHT TIME 97.00 ARRIVAL DATE JAN 19 1971

H_LIOCENTRIC CONIC DISTANCE 284.077

RL 149.00 LAL -.00 LOL 75.19 VL 79.197 GAL -14.69 AZL 85,23 HCA 134.91 SMA 142.83 ECC .25694 INC 4.7677 V1 ?9.904
RP IO7.57 LAP 3.37 LOP 160.?O VP 39.??1 GAP 4.?? AZP 93._7 TAL 145.94 TAP ;?0.86 RCA 106.13 APO 179.57 V? 35.??9

RC 98.6?4 GL 18.?1 GP -28.45 ZAL 157.01 ZAP 121.17 ETS 338.07 ZAE 132o75 ETE 717.85 ZAC 68.88 ETC 255.52 CLP-I?6.07

PLANETOCENTR|C CONIC

C3 56.416 VHL 7.5110LA

LNO4 AZMTH LN(H TIH_ L-Z TIME INJ LAT INJ LON6 INJ RT A_C INJ A$)4TH INJ TIME

90.00 0 5 17 ?554.9? -76.11 64.23 103.26 101.37 0 47 47

90.00 I? 4? 45 5033.77 ?3.40 271.85 101.14 7].58 14 6 39

I(30.00 I 77 47 2788.54 -77.48 44.3| J07.94 |02,25 2 5 55

1(30.00 14 ? 51 4775.38 ?4.74 20?.40 100.69 72.67 15 2? 26

110.00 ? 38 52 2066.03 -31.?0 ?6.40 101.91 104.74 3 13 18
110.00 15 8 15 4570.66 ?8.36 185.50 99.33 70.06 16 24 ?5

DIFFERENTIAL CORRECTIONS MIO-COUR_E EXECUTION ACCURACY

TOE 1.1331 TRA-I.5056 TC3 -.6889 8AU .5538 S6T 1772,0 S(,R 405.9 .SG3 177.9
ROE -.1545 RRA -.0949 RC3 -.7540 FAU .07390 RRT .5737 RRF .6874 RTF .8414

FOE 1.3147 FRA -.4019 FC3-1.1341 BSP 5164 SG_ 1817.9 R"Z3 .7639 RI3 .8479

8OE 1.1436 BRA 1.5086 8C3 .7343 FSP -fl39 SGI 1785,? S(12 343.3 THA 7.10

2.66 RAL 2?2.77 RAO 6569.0 VEL 13.333 PTH 2.44 VHP 5.352 0PA -36.73 RAP 199.81 ECC 1.9785

PC CST TIM INJ ? LAT INJ ? LONG
1954.9 -24.78 56.03

4433.8 L_0.g? 714.05

1680.5 -25.57 36.06

4175.4 ??.13 194.57

1466.O -78.86 17.98

3970.7 ?5.38 177.59

ORBIT 0ETERMINATION ACCURACY

ST 931.? SR 120.4 SS 466.Z

CRT -.8387 CR5 .9573 CST -.9fi87

LSA 1039.8 MSA 13?.4 SSA 17.0

EL1 9_6.7 EL? 65.? ALF 173.78

2264



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH 0ATE OCT 19 1970

HEL IOCENTRZ C CONIC

RL 149.00 LAL -.00

RP 107.59 LAP 3.39
RC 100.910 GL 19.58

PLANETOCFNTRIC CONIC

C3 55.539 VHL 7.452

LN(.J4 A;rNTH LN_H TZNE

90.00 0 -2 14

90.00 12 55 24

100.00 1 25 18

100.00 14 15 0

110.00 2 37 3_

FLIGHT TINE 94.00 ARRIVAL CATE

DISTANCE 290.063

LOL Z5.19 VL 29.096 GAL -14.46 AZL 84.92 HCA 138.15 SMA 141.97 ECC .75419 INC 5.084? Vl ?9.904

LOP 163.45 VP 39.144 GAP 4.57 AZP 93.79 TAL 244.67 TAP 2?.8? RCA 105.88 *PO 178.06 V2 35.???

GP -29.56 ZAL 155.43 ZAP 123.11 ETS 335.45 ZAE 13_.42 ETE 21Z.14 ZAC 67.87 ETC ?55.45 CLP-1?8.90

CLA 3.71 RAL 225.98 RAD 6569.0 VEL 13.300 PTH 2.43 VHP 5.473 CPA -37.87 RAP 199.56 ECC I .9140

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TI_ PO CST TIM INJ ? LAT INJ 2 LONG

2583.63 -26.48 66.25 104.65 100.42 0 45 17 1983.6 -?4.77 57.99

4997.36 22.68 219.42 101.73 72.57 14 18 41 4397.4 20.08 211.71

2315.66 -27.86 46.24 104.36 101.30 2 3 54 1715.7 -26.02 37.9Z

4740.56 24.01 _30.07 101.26 71.64 15 34 I 4140.6 21.28 192.33

2089.61 -31.59 28.12 103.40 103.79 3 12 21 1489.6 -29.37 19.62

110.00 15 19 16 4539.37 27.62 183.37 99..83 69.D0 16 34 55 3939.4 24.51 175.58
DIFFERENTIAL CORRECTIONS

TDE 1.2295 TRA-1.5489 TC3 -.7369 8AU .5791

ROE -.1332 RRA -.06§4 RC3 -.2553 FAU .07023

FOE 1.2980 FRA -.3483 FC3-1.0947 8SP 5520

BOE 1.2367 BRA 1.5503 8C3 .7799 FSP -525

JAN ?I 1971

LAUNCH DATE OCT 19 1970

HELIOCENTRIC CONIC

RL 149.00 LAL -.{30 LOL 25.19 VL

RP 107.61 LAP 3.39 LOP 166.70 VP

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

$6T I877.Z SGR 397.3 563 166.9 ST 1011.3 SR 104.2 SS 473.9
RRT .5112 _ .6936 RTF .8426 CRT -.8641 CRS .9620 CST -.9606

$68 1918.8 R23 .2887 R15 .8488 LSA 1114.2 NSA 128-2 SSA 16.3

SGI 1888.5 S6Z 339.4 THA 6.38 ELI 1015.3 EL2 52.2 ALF 174.90

FLIGHT TINE 96.00 ARRIVAL CATE JAN 23 1971

OI STANCE 296.070

29.000 GAL -14.2'2 A2L 84.56 HCJ_ 141.38 D4A 141.13 gcc .25153 IN(: 5.4431

39.066 GAP 4.90 AZP 94.26 TAL 243.36 TAP 24.74 RCA 105.63 APO 176.62
RC IO3.196 GL 21.11GP

PLANETOCENTRZC CONIC

C3 54.840 W.IL 7.405 DLA
LNO4 A2_4TH I.NCH TINE L-I TINE INJ taT

90.00 23 54 33 2617.80 -26.88

90.00 13 9 35 4956.94 21.83

1(30.00 1 ,32 8 2347.99 -28.27

100.00 14 EB 37 4701.98 23.16

110.00" 2 35 39 2117.86 -32.03

110.OO 15 31 34 4504.88 16.75
DIFFERENTIAL CORRECTIONS

TOE 1.3374 TRA-I._76 TC3 -.7818 BAU .6030
ROE -.1112 RRA -.0333 RC3 -.2555 F_W .06633

FOE 1.2835 FRA -.2945 FC3-1.0472 BSP 5867

BOE 1.3420 8RA 1.5879 8C3 .8225 FSP -308

-30.87 ?AL 153.68 ?AP 124.73 ETS 332.61 7AE 128.58 ETE 211.65 ZAC 66.69 ETC 255.36

v! 29.904

v? 35.215

CLP-J _1 .59

NIO-COLJRSE EXECUTION ACCURACY

SGT |862.7 SGR _9.0 SG3 160.3

RRT ;4941 _ .?030 RTF .8440

SC_ 20_.5 RZ3 .3147 RI3 .8494

$61 1992.3 $62 336.6 THA 5.70

4.90 RAL L_25.29 RAO 6569.0 VEL 13.274 PTH 2.43 VHP 5.611 0PA -39.25 RAP 199.32 ECC 1.9025
INJ LONG XNJ RT A_ INJ AZMTH |NJ TrNE PO CST TIM |NJ 2 LAT INJ 2 LONG

68.67 ID6._8 99.27 24 38 10 2017.8 -2fi.32 60.35
216.76 102.46 71.50 14 32 12 4356.9 19.10 209.15

48.56 106,01 100.15 2 1 16 1748.0 -26.58 40.16

197.52 101.96 70.56 15 46 59 4102.0 20.30 189.89

30.21 105.13 102.63 3 1O 57 1517.9 -29.96 21.61

181.06 100.46 67.88 16 46 39 3904.9 23.51 173.39

ORBIT OETERNINATION ACCURAC_

ST 1099.4 ._ 87.1SS 483.1

OR7 -.8953 CRS .9718 CST -.9626
LSA 1197.5 NSA 124.7 SSA 15.4

EL1 1102.2 EL2 38.7 ALF 175.94

LAUNCH DATE OCT 19 1970

HELIOCENTRIC CONIC

RL 149.00 LAL -.00

RP 107.64 LAP 3.39

RC\105.482 GL 22.84

PLANETOCENTRIC CONIC

C3 54.375 VHL 7.374

LNCH AZNTH LNCH TINE
90.00 23 49 46

90.00 13 25 40

100.00 1 18 2

100.00 14 44 2

110.00 2 33 6

110.00 15 45 27

FLIGHT TIN[ 98.00 ARRIVAL CATE JAN ?5 1971

DISTANCE 302.034

LOI. 25.19 VL 28.903 GAL -13.98 AZL 84.14 PICA 144.61 SNA 140.29 ECC .24894 INC 5.8565 Vl 29,904

LOP 169.94 VP 38.986 GAP 5.21 A2'P 94.78 TAL 242.01 TAP 26.62 RCA 105.36 APO 175.21 V? 35.207

6P -32.43 ZAL 151.74 ZAP 126.01ETS 329.52 ZAE 126.69 ETE 211.35 ZAC 65.28 ETC ?55.25 CLP-134.15

OLA 6.27 RAL LPZ6.71 RA0 6569.0 VEL 13.256 PTH 2.42 VHP 5.771 DPA -40.90 RAP 199.01 ECC 1.8949

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AS'NTH INJ TIN[ PO CST TIM ZNJ 2 LAT INJ ? LONG

2658.92 -27.29 71.61 108.|9 97.85 24 34 5 2058.9 -25.92 63.21

4911.61 20.82 213.82 103.37 70.36 14 47 31 4311.6 17.95 206.32

2386.95 -28.70 51.37 107.96 98.73 1 57 49 1786.9 -27.20 42.89

4658.82 _.16 194.71 102.84 69.41 16 1 41 4058.8 19.16 187.20

2152.02 -32.51 32.76 107.18 101.19 3 8 58 1552.0 -30.63 ?4.05

4466.51 25.74 178.53 101.26 66.69 16 59 54 3866.5 22.37 171.00
DIFFERENTIAL CORRECTIONS

TOE 1.47OO TRA-I.6116 TC3 -.8130 8AU .6199

ROE -.0842 RRA .IX]72 RE3 -.2307 FAU .06122

FOE 1.2916 FRA -.2192 FC3 -.9747 8SP 5963

(30E 1.4724 8RA 1.6116 BE3 .8527 FSP -443

LAUNCH DATE OCT 19 1970

HELIOCENTRIC CONIC

RL 149.00 LAL -.00

RP 107.66 LAP 3.37

RE 107.765 GL 24.81
PLAN[ TOCENTRIC CONIC

C3 54.241 VHL 7.365

LNCH A2_ATH LNCH T|NE

90.00 23 43 39

gO.OO 13 44 10

1(30.00 I 12 42

100.00 15 1 "43

110.00 2 29 56

110.00 16 I 18

NIO-COURS_ EXECUTION ACCURACY

_GT _12782.4 _ 375.5 SG3 152.2

RRT .4638 RRT" .7028 RTF .8424

$68 2116.0 R23 .3408 RI3 .8471

5(11 2089.8 $62 331.5 TH_ 4.90

FLIGHT TIN[ 100.130

DISTANCE 307.975

ORBIT DETERMINATION ACCURACY

ST 1103.6 SR 66.3 SS 501.6
CRT -.9382 CRS .9775 CST -.9642

LSA 1299.6 HSA 124.4 SSA 13.8

EL1 1205.3 EL2 22.9 ALF 177.04

ARRIVAL CATE JAN 27 1971

LOL 25.19 VL 28.806 GAL -13.73 AZL 83.66 HCA 147.84 S_A 139.46 ECC .24645 IN(: 6.3409

LOP 173.19 VP 38.907 GAP 5.51 AZP 95.37 TAL 240.63 TAP 28.46 RCA 105.09 APO 173183
GP -_1.29 2AL 149.57 ZAP 126.90 ETS 326.13 ZAE 124.70 ETE 211.21 ZAC 63.59 ETC 255.09

OLA 7.87 RAL L_8._ RAD 6569.0 VEL 13.251 PTH 2.42 VHP 5.961 DPA -42.84 RAP 198.55

L-I TIN[ INJ LAT INJ LONG INJ RT ASC |N-J'A2'NTH INJ TIN[ PO CST TIN INJ 2 LAT

2709.02 -27.7[ 75.21 110.47 96.09 24 28 48 2109.0 -26.57

4860.30 19.61 210.54 104.51 69.15 15 5 10 4260.3 16.60

2434.44 -29.15 54.83 |10.28 96.96 I 53 17 1834.4 -27.88

4610.11 _0.96 191.59 103.95 68.18 16 18 33 4010.1 17.81
2193.78 -33.02 35.91 109.64 99.39 3 6 10 1593.8 -31.37

4423.53 24.56 175.76 102.28 65.44 17 15 2 3623.5 21.03
OIFFERENTIAL CORRECTIONS

TDE 1.6018 TRA-1.6493 TC3 -.8557 gAU .6467

ROE -.0666 RRA .0418 RE3 -.2512 FAU .05789

FOE 1.2604 FRA -.1891 FC3 -.9_40 8SP 6555

_Og 1.6032 _RA 1.6499 8C3 .8918 FSP -465

HID-COUR_E EXECUTION ACCURACY

$67 2199.3 $6R 375.J $63 145.5

RRT .4364 _ .709_ RTF .8466

S682227.! R23 ._77 R13 .8509

561 2201.6 S62 336.5 THA 4.37

Vl 29.904

V2 35.198

CLP-136.67

ECC 1.8927

INJ 2 LONG
66.73

203.16

46.26

184.20

27.07

168.38

ORBIT OETERNIN_TION ACCURACY

ST t305.9 5R 53.9 SS 506.0

CRT -.9658 CRS .9592 CST -.9671

LSA 1396.3 N$A 120.4 SSA 12.9

ELI 1306.9 EL2 14.0 ALF 177.72
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 19 1970 FLIGHT TIHE 102.00 ARRIVAL DATE JAN 29 1971

HELIOCENTRIC CONIC DISTANCE 313.895

RL 149.00 LAL -.DO LOL 25.19 VL 28.709 GAL -13.47 AZL 83.08 HCA 151,06 SNA 138.65 ECC .244D4 INC 6.9204 Vi 29.904

RP 107.69 LAP 3.34 LOP 176.43 VP 38.826 GAP 5.80 AZP 96.06 TAL 239.21 TAP 30.27 RCA 104.81 APO 172,48 V2 35.189
RE 110.{346 GL 27.09 GP -36.52 ZAL 147.11 ZAP 127.35 ETS 322.39 ZAE 122.55 ETE 211.21 ZAC 61.54 ETC 254.87 CLP-139.02

PLANE TOCENTR I C CONIC

C3 54.565 VHL 7.387 0LA 9.74 RAL 229.97 RAO 6569.0 VEL 13.264 PTH _.42 VHP 6,191 OPA -45.11 RAP 197.82 ECC 1.8980
LNGH AZNTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT AS(. INJ A214TH INJ TIME PO CST TIH ]NJ 2 LAT INJ 2 LONG

90.00 23 35 41 2770.92 -28.07 79.71 I13.23 93.87 24 21 51" 2170.9 -27.24 71.14

90.00 14 5 47 4801.33 16.14 206.84 105.98 67.88 15 25 49 4201.3 14.98 199.59

1(30.00 1 5 45 2493.11 -29.55 59.15 |13.10 94.72 I 47 18 1893.1 -L_.58 50.48

100.00 15 22 20 4554.38 19.51 188.08 105.38 66.89 16 38 15 3954.4 16.21 180.84

110.00 2 24 54 2245.44 -33,52 39.86 ||2,62 97.11 3 2 J9 1645.4 -52.18 30.88

110.00 16 19 41 4374.82 23,14 172,_ J03,60 64.11 17 32 36 3774°8 19.47 165.46

DIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY CRSIT DETERNINATION ACCURACY

TOE 1.7695 TRA-I.6712 TO3 -.8799 8AU .6664 SGT-2302.9 SGR 370.-6 SG3 137.0 ST 1428.6 SR 42.7 SS 519.3

RDE -.0461 RRA .087D RC3 -.24fl3 FAU .0§33§ RRT .3890 RRF .6992 RTF ,8490 CRT -.9317 CRS .8441 CST -.9699

FOE 1.2499 FRA -.1399 FC3 -.8464 8SP 6918 SG6 2332.6 R23 .3925 RJ3 .8527 LSA 1515.9 MSA 119.8 SSA 11.4

8OE 1.7701 8RA 1.6735 BC3 .9135 FSP -443 SG1 2307.5 SG2 340.7 THA 3.66 EL1 1429.2 EL2 15.5 ALF 178.4!

LAUNCH DATE OCT 19 1970 FLI_.fT TINE 104.O0 ARRIVAL DATE JAN 31 1971

HELIOCENTRIC CONIC

RL 149.00 LAL -.00
RP IO7.72 LAP 3.30

RC 112.324 GL 29.75
PLANE TOCENTRIC CONIC

C3 55.566 VHL 7.454

LNCH A2_4TH LNCH TINE

90.OO 23 25 10

90.00 14 31 38

100.00 0 56 31
100.00 15 46 53

110.OO 2 J8 31

110.00 16 41 23
0 IFFER1ENTIAL CORI_EC TIONS

TOE 1.9806 TRA-J .6783 TC3 -.8852 8AU .6800

ROE -.0272 RRA .143fi RC3 -.2330 FAU .04802
FOE J .2494 FRA -.0833 FC3 -.7482 85P 7129

BOE 1.9808 8RA 1.6845 BC3 .9154 FSP -399

O|STANCE 319.794

LOt. 25.19 VL 28.612 GAL -13.2| AZI. 81._.37 HCA 154.28 SMA 137.85 ECC .24J71 INC 7.6306 Vl 29.904

LOP 179.67 VP 38,746 GAP 6.08 A2'P 96,88 TAL 237.77 TAP 32.04 RCA 104.53 APO 171.17 V2 35.179

GP -39.23 ZAL 144.29 ZAP 127.26 ETS 318.27 ZAE 120.16 ETE 211.29 ZAC 59.04 ETC 254.55 CLP-14!.40

OLA 11.9§ RAL 23J .89 RAO 6569.0 VEL |3.301 PTH 2.43 VHP 6.480 OPA -47.77 RAP 196.62 ECC 1.914fl
L-I TIHE INJ LAT INJ LONG TNJ RT ASC INJ A2NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2848.72 -28.30 85.38 116.59 91.03 24 12 39 2248.7 -27.86 76.75

4732.50 16.32 202.6J 107.94 66.34 15 50 30 4132.5 13.01 195.49

2566.77 -29.84 64.60 116.55 91.86 I 39 18 1966.8 -29.26 55.84

4489.69 17.73 184.10 107.28 65.53 17 I 43 3889.7 14.28 177.01

2310.2! -33.96 44.86 116.29 94.17 2 57 1 1710.2 -33.01 35.75

4319.01 21.44 169.24 105.37 62.72 17 53 22 3719.0 17.61 162.20

MID-COURSE EXECUTION ACCURACY ORBIT DETERNIN, ATION ACCURACY

SGT 2407.9 SGR 363.8 SG3 127.3 ST 1573.4 SR 41 .I SS 538.0

RRT .3156 RRF .6681 RTF .8514 CRT -.6921 CRS .5156 CST -.9728

SC_ 2435.5 R_3 .4149 R13 .8543 LSA 1658.9 MSA 121.7 SSA 9.6

SGI 2410.7 SG2 346.7 THA 2,80 EL1"1573,7 EL2 29.7 ALF 178.96

LAUNCH 0ATE OCT 19 1970 FLIGHT TINE 106.00 ARRIVAL 0ATE FEB 2 1971

HELIOCENTRIC CONIC

RL 149.0 FL LAL -.O0

RP 1[}7.75 LAP 3.26

RC 114,599 GL 32.88

PLANE TOCENTRZ C CONIC

C3 57.626 VHL 7.591

LNCH AZMTH LNCH TIHE

90.00 23 10 56

90.00 15 3 213

10(3.O0 0 44 2

I00.00 16 16 51

110.00 2 9 47

110.00 17 7 36

OlFFEM[NTIAL CORRECTIONS

TOE 2.2353 TRA-I .6842 TC3 -.8767 8AU .6959

ROE -.0221 RRA .2074 RC3 -,2176 FAU .04306

FDE I .2336 FRA -.0468 FC3 -.6469 8SP 7607

_E 2.2354 BRA 1.6969 Be3 .9033 FSP -385

DISTANCE 325.672

LOL 25.19 VL 28.515 GAL -12.94 AZL 81.47 HCA 157.49 SHA 137.06 ECC .23948 INC 8.5279 Vl 29.904

LOP 182.90 VP 38.666 GAP 6.34 AZP 97.89 TAL 236.30 TAP 33.78 RCA 104.24 APO 169.89 V2 35,169

GP -42.51 ZAL 141.00 ZAP 126.53 ETS 313.68 ?AE 117.42 ETE 211.36 ZAC 55.95 ETC 254.05 CLP-143.86

0LA 14.59 RAL 234.08 RAD 6569.0 VEL 13.378 PTH 2.45 VHP 6.856 DPA -30.85 RAP 194.63 ECC 1.9484

L-I TINI_ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2948.66 -28.20 92.69 120.75 87.37 24 O 5 2348,7 -28.27 84.D3

4650.45 14.03 197.67 110.61 65.15 16 L:_ 51 4050.4 10.57 190.70

2661.08 -29.84 71.61 120.82 88.18 1 28 24 2061.1 -29.78 62.81

4413.2.5 15.52 179.50 109.68 64.13 17 30 24 3813.3 11.91 172.57

2392.78 -34.18 51.30 120.89 90.37 2 49 40 1792.8 -33.75 42.08

4254.33 19.37 165.36 107.79 61.27 18 18 30 3654.3 15.39 158.51

MID-CCUR_ EXECUTION ACCURACY ORBIT DETE/_INATION ACCURACY

SGZ 2518.7 S_R 368.2 SG3 117.0 ST 1733.0 SR 52.3 55 551.9

RRT .2147 RRF .6079 RTF .8581 CRT -.5170 CRS .3233 CST -.9764

2545.4 RZ3 .4298 R13 .8601 LSA 1815.4 NSA 122.2 SSA 8.1

SGI 2519.9 SG2 359.5 THA 1.84 ELl 1733.2 EL2 44.7 ALF 179.11

LAUNCH DATE OCT 19 1970 FLIGHT TINE 108.00 ARRIVAL DATE FEB 4 1971

HELIOCENTRIC CONIC

RL 149.OO LAL -.00
RP 107.79 LAP 3.20

RC 116.871 GL 36.61

PLANETOCENTRJE CONIC

C3 61.434 VHL 7.838

LNO4 A_TH LNCH TINE

90.00 22 50 54
90.00 lfl 43 f12

100.00 0 26 36

100.00 16 54 48-

110.00 I fi7 40

110.00 17 40 13

OIFFER1ENTIAL CORRECTIONS

TOE 2.5788 TRA-I .6662

ROE -.0366 RRA .2941

FOE 1.2259 FRA -.OO54

BOE 2.3790 BRA 1.6919

DISTANCE 331.529

LC_. 25.19 VL 28.419 GAL -12,66 AZL 80.30 PiCA 160.69 SNA 136.29 ECC .23732 INC 9.7049 Vl 29.904
LOP 186.14 VP 38.585 GAP 6.59 AZP 99.17 TAL 234.79 TAP 35.48 RCA 103.95 APO 168.64 V2 35.158

GP -46.53 ZAL 137.12 ZAP 125.02 ETS 308.53 ZAE 114.16 ETE 211.25 ZAE 52.12 ETC 253.26 CLP-146.f13

OLA 17.76 RAL 236.65 RAO 6569.1 VEL 13.520 PTH 2.47 VHP 7.373 OPA -54.36 RAP 191.34 ECC 2.0110

L-I TINE INJ I.AT INJ LONG |NJ RT ASC JNJ A2NTH INJ TINE PC) CST TIM INJ 2 LAT INJ 2 LONG

3081.03 -27.42 I02.29 125.88 82.62 23 42 15 2481.0 -28.15 93.70
4549.28 11.06 191.72 114.40 63.77 16 59 41 3949.3 7.45 184.91

2785.12 -29.L_ 80.77 126.13 83.39 I 13 1 218fl.f -29.83 72.02

4320.41 12.68 174.06 113.56 62.70 18 6 48 3720.4 8.93 167.29
2_30.17 -33.9I 59.67 126.67 85.43 2 39 20 1900.2 -34.17 50.44

4178.13 16.82 160.93 III.L_'Z 59.79 18 49 51 3578.1 12.68 154.27

MIO-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TC3 -.8336 8AU .7023 SGT 2626.2 SGR 375.4 SG3 105.0 ST 1924.1 SR 73.4 SS 571.1

RC3 -.1906 FAU .03720 RRT .0519 RRF .4832 RTF .8670 CRT -.5388 CRS .3624 CST -.9802

FC3 -.5242 8SP 7932 SGB 21532.9 R_3 .4378 R13 .8675 LSA 2004.5 I,ISA 125.1 SSA 6.5

6C3 .8551 FSP -349 SGJ 2626.2 .%2 374.9 THA .43 ELI 1924.5 EL2 61.8 ALF 178.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE OCT 19 1970

I'q[L IOCEN TRI C CONIC

RL 149.00 LAL -.00

RP 107.82 LAP 3.13

RC 119.138 GL 41.07

PLANE TOCENTRI C CONIC

C3 68.399 VHL 8.270

LNO4 AFNTH LNCH TXNE

90.00 22 20 30

90.00 16 39 9

100.00 "0 0 44

100.00 17 45 32

110.00 1 40 19

If0.00 18 _ 27

FLIGHT TINE 110.00 ARRIVAL GATE FEB 6 I971

0ZSTAN(E 337.362

LOL 25.19 VL 28.324 GAL -12.37 AZL 78.67 HCA 163.88 S_AA 135.54 ECC .23524

LOP |89.37 VP 38.505 /_AP 6.BZ AZP 100.89 TAL 233.27 TAP 37.15 RCA 103.65

GP -51.46 2AL 132.47 ZAP 12_.55 ITS 302.58 ZAE 110.18 E1"E 210.58 ZAC 47.33

INCJ 1.3273 VJ 29.904

APO 167.42 V2 35.147

ETC 251.92 CLP-149.71

OLA 21.58 RAL Z39.77 RA0 6569.3 VEL 13.775 PTH 2.52 VHP 8.126 DPA -58.20 RAP 185.76 ECC 2.1257

L-! TXNE |NJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIME PO CST TIN ZNJ 2 LAT ;NJ 2 LONG

3265.53 -25.13 115.J0 132.04 76.50 23 14 56 2665.5 -26.7A 107.OO

4416.35 6.96 184.|1 120.09 62.48 17 52 46 3816.4 3.22 177.42

2955.01 -27.27 93.01 132._O 77.25 0 49 59 2355.0 -28.75 84.52

4202.10 8.90 167.317. 119.04 61.35 J8 55 34 3602.1 5.O1 160.69

2643.46 -32.59 70.64 13,3.89 79.07 2 24 23 2043.5 -33.75 61 .CO

4086.41 13.61 155.76 116.26 58.3.4 19 30 33 3.496.4 9.32 149.29
DIFFERENTIAL CORI_C TIONS

TOE 3.0563 TRA-J.6154 TC3 -.7464 8AU .6961

ROE -.I042 RRA _4154 RC3 -.1492 FAU .03066

roE 1.2212 FRA .0524 FC3. -.3_80 0SP 8193

80_ 3.0580 _A 1.6680 8C3. .7612 FSP -302

LAUNO_ DATE (XT 19 1970

HKL IC(ENTRIC CONIC

RL 149.00 LAL -.IX)
RP 107.86 LAP 3.05

RC 121.402 GL 46.39
PLANE TOCKNTRI C CONIC

C3 81.757 VHL 9.042
LNCH A_4TH LNCH TINE

90.00 21 23 42

90.00 18 7 38

I00.00 23 12 46
100.00 19 1 16

110.00 1 14 O

110./30 19 20 27

M|0-COUI_[ E_ECUTION ACCURACY ORBIT 0ETERRII_ULTION ACCURACY

E_T 2730.5 _ 402.3. ,$63 91.8 ST 2148.2 5R 117.8 SS 594.2

RRT -.2006 _ .2452 RTF .8808 CRT -.7351 CRS .6043. CST -.9843

S_ 2760.0 R23. -.43,47 R13 -.8789 LSA 2228.2 MSA 129.5 SS_ 4.9

SG1 273.1.7 SG2 394.0 THA 178.27 ELI 2150.O EI.2 79.8 ALF 177.69

FLIGHT TINE 112.00

DISTANCE 343.16_

LOL 25.19 VL ZB.L_Z9 GAL -12.08 AZL 76.28 HCA
LOP 192.60 VP ]8.425 GAP 7.04 AZP 103..38 TAL

GP -57.50 ZAL 126.83, ZAP 118.91 ETS 295.18 2AK

ARRIVAL DATE FEB 8 1971

167.05 SNA 134.80 ECC .23321 INC13.7202 Vl 29.904

23,1.7J 1'AP 38.76 RCA 103.36 APO 166.24 V2 35.136

105.15 ETE 208.51 2AC 41.31 ETC 249.52 CLP-154.|5

DLA 26.11 RAL 243.74 RAO 6569.6 VEL 14.251 PTH 2.59 VHP 9.314 DPA -61.97

L-I TINE ZNJ I_AT |NJ _ XNJ RT ASC INJ A214TH INJ TZNE PO CST TXN

3.560;34 -19.05 134.74 138.48 68.64 L:wZ23, 3, 2960.3,

4204.59 .J9 J72.24 129.51 61.C_ 19 J7 43 3604,6

320B.75 -LP'Z.28 110.19 139.80 69.54 24 6 15 2608.7
4031.41 3,.22 157.83 127.83, 60.27 20 8 27 3431.4

2841.72 -29.11 85.02 142.49 71.23. 2 J 22 2241.7
3971.21 9.41 149.48 124.04 56.98 20 26 38 3371.2

DIFFERENTIAL CCRRECTIONS

TOE 3.7A63 TRA-I._J6 TC3. -.60_ 8AU .6711

ROE -.3241 RRA .5919 RC3. -.0941 FAU .02392

F0E 1.2153 FRA .0550 FC3 -.253,3 8SP 8611

BOE 3.7603 8RA 1.6215 8C3 .6140 FSP -266

RAP 176.15 ECC 2.3,4._5

INJ 2 LAT INJ 2 LGNG
-21.78 127.13

-3,.60 165 .CO

-24.87 102.35
-.76 151.3,1

-31.3,9 76.55

4.99 143.17

ORBIT OETERNINATION ACCURACY

ST 2395.5 SR 240.6 SS 619.8

CRT -.9149 CRS .8450 CST -.9889

LSA 2482.5 MS_ 133.0 SSA 3.6

EL1 2405.6 EI.Z 96.7 ALF 174.74

MI0-COI_ EXECUTION ACCURACY

S_T 2823.8 .SCAR 495.6 S_3. 77.5

RRT -.53_0 RI_ -.1441 RTF .9040

SG_ 2867.0 1_3. -.4118 R15 -.8983

SGI 283.6.4 SG2 417.4 THA 174.54

LAUNCH DATE OCT 19 1970 FLIGHT TINK 114.00 ARRIVAL DATE FEB |0 1971

HELIOCENTRIC CONIC

RL 149.00 LAL -.00

RP 107.89 LAP 2.96

RC 123.660 GL 52.51

PLANE TOCENTRIC CONIC

C3 110.374 VHL 10.506

LNCH AZHTH LNCH TIN[

76.27 18 18 356

103.73 21 55 50

76.27 18 18 36

103.73 21 55 50

110.{30 0 27 44

II0.00 20 49 48

0ISTANCE 348.915

LOL 25.19 VL 28.135 GAL -11.77 JZL 72.58 HCA 170.18 5_4k 134.08 ECC .23119 I1_17.6166 Vl 29.904

LOP 195.83 VP 38.345 GAP 7.25 ATP 107.37 TAL 230.12 TAP 40.30 RCA 103.08 APO 165.08 V2 35.124

GP -64.75 ZAL 119.99 ZAP 113.94 ETS 284.3;0 2AE 98.58 ETE Z02.71 2AC 33.72 ETC 244.64 CLP-162.07

DLA 31 .22 RAL 249.14 RAO 6570.1 VKL 15.222 PTH 2.73 VHP 11.387 DP4 -64.40

L-I TINE INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIN_ PO CST TIN

4296.57 -8.77 184.00 144.41 59.92 19 30 12 3696.6

3598.77 -8.76 132.45 144.40 59.91 22 55 49 2998.8

4296.57 -8.77 184.00 144.4l 59.92 19 30 12 3696.6

3598.77 -8.76 132.45 144.40 59.91 22 55 49 2998.8

3138.25 -21,08 104.27 151.39 62.44 I 20 2 2538.3

3805.09 3.14 140.70 136.96 55.94 21 53 13 3205.1
DIFFERENTIAL CORRECTIONS

TOE 4.7987 TRA-I.2415 TC3 -.3998 8AU .5914

R0_-I.0159 RRA .8779 RC3 -.0278 FAU .01645

FOE 1.2425 FRA .0760 FC3 -.1E90 BSP 8953

BOE 4.9050 _A 1.5205 BC3 .4OO8 FSP -220

MID-COURSE EXECUTION ACCURACY

SGT 2860.3 SGR 789.8 SG3 63.2

RRT -.8163 RRF -.5755 R1T .9381

SGB 2967.4 R23 -.3621 R13 -.92CO

,5(112933.8 $62 444.8 THA 166.99

RAP ICO.16 ECC 2.8165

INJ 2 LAT INJ 2 LONG

-12.71 177.33

-12.69 12_78

-12.71 177.33

-12.69 125.78

-24.59 96.89

-1.35 134.49

ORBIT OETERNINATION ACCURACY

ST 2627.9 5R 578.9 SS 666.9

CRT -.9792 CRS .9504 CST -.9937

LSA 2768.8 NSA 13,8.9 SSA 2.4

ELI 26_8.5 ELZ 114.8 ALF 167.80

LAUNCH DATE OCT 19 1970 FLI(,HT TIME 116.00 ARRIVAL DATE FEB 12 1971

HELIOCENTRIC CONIC

RL 149.00 LAL -.00

RP 107.93 LAP 2.86
RC 125.912 GL 58.53

PLANET(XENTRIC CONIC

C3 185.944 VHL 13.636

LNCH AZNTH INCH TINE

66.80 17 51 5

I13,.20 23 26 53
6_.B0 17 51 5

113.20 23 26 53
66.80 17 51 5

113.20 23 26 53,

DISTANCE 354.571

LOL 25.19 VL 28.042 GAL -11.43 ATL 64.97 HC4
LOP 199.05 VP 38.266 GAP 7.42 A2P 114.88 TAL

GP -72.37 ZAL 111.83 ZAP 107.62 ETS 262.67 2AE

173.23 SMA 133.38 ECC .22903

228.48 TAP 41.71 RCA 102.83,
89.47 ETE 185.55 2AC 24.22

01,1, 35.99 RAL 257.10 RA0 6571.0 VEL 17.529 PTH 2.97 VHP 15.589 OPA -62.61

L-Z TIME INJ LAT ZNJ LONG |NJ RT A_ ZNJ A214TH INJ TIME PO _ST TIN

4574.91 -6.19 203.86 158.53 54.48 19 7 _0 3974.9

3512.52 -6.17 124.11 158.52 54.47 24 25 25 2912.5

4574,91 -6.19 203.86 158.53 54.48 19 7 20 3974.9

3512.52 -6.17 124.11 158.52 54.47 24 25 25 2912.5
4574.91 -6.19 203.86 158.53 54.48 19 7 20 3974.9

3512.52 -6.17 124.11 1_8.52 54.47 24 25 25 2912.5
DIFFERENTIAL CORR1ECTION$

TOE 6.0596 TRA -.4287 TC3 -.1447 8AU .3597

ROE-3,.5106 RRA 1.2463 RC3 .0037 FAU .00778

FOE 1.3804 FRA .1142 FC3 -.0362 BSP 9223
B0_ ?.0032 _RA 1.3180 8C_ .1447 FSP -178

INC25.0327 Vl 29._34

APO 163.93 V'Z 35.112

ETC 233.42 CLP 177.64

RAP I_8.51ECC 4.06112
INJ 2 LAT INJ 2 LONG

-10.79 197.66

-10.77 117.91

-10.79 197.66

-10.77 117.91

-10.79 197.66
-10.77 117.91

CR_IT 0ETERNII_TION ACCURACY

ST 2547.1 SR 1487.8 SS 781.6

CRT -.9945 CRS .9870 CST -.9984

LSA :3047.9 NSA 148.5 SSA 1.4

ELI 2946.7 EL.2 13.4.§ ALF 149.78

NIO-CO, IR_E EXECUTION ACCURACY

5GT 2586.2 SGR 1610.9 $G3 51.1

RRT -.93.7f RRF -.8589 RTF .9825

SG_ _046,8 1_3 -.2712 R13 -.9608

SGI 3008.2 S_2 483.4 THA 148.83
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OATE OCT 19 1970 FLIGHT TINE J18.00 ARRIVAL 0ATE FEB 14 1971

HELI(XENTRIC CONIC

RL 149.00 LAL -.00

RP 107.97 LAP 2.75

RC 128.158 GL 59.54

PLANE TO(ENTRIC CONIC

C3 477.516 VHL 21.852

LNCH ATNTH LNCH TINE

66.61 18 39 26

113.39 0 21 10

66.61 18 39 26

113.39 0 21 I0

66.61 18 39 26

113.39 0 21 I0

01STANCE 359.935

LCL 25.19 VL 27.950 GAL -11.03 AZL 46.64 HCA 175.99 SNA

LOP 202.27 VP 38.187 GAP 7.50 AZP 133.29 TAL 226.73 TAP

GP -71.87 2AL 102.85 2AP 100.42 £TS 217.16 2AE 74.61 ETE

132.69 ECC .22615 INC43.3608 Vl 29.904

42.72 RC4 102.68 APO 162.70 V2 35.099

143.97 ZAC 15.10 ETC 227.94 CLP 125.55

0LA 36.10 RAL 269.48 RAO 6572.3 VEL 24.471 PTH 3.32 VHP 26.295 OPA -51.55 RAP 120.69 ECC 8.8587

L-I TIME INJ LAT INJ LONG INJ RT A,T_ INJ AZI4TH INJ TII4E 130 CST TIN INJ 2 LAT INJ 2 LONG

4692.11 -1.65 209.95 177.23 53.93 19 57 38 4092.1 -6.34 203.87

3623.78 -1.63 129.72 177.22 53.93 I 21 33 3023.8 -6.32 123.64

4692.11 -1.65 209.95 177.23 53.93 19 57 38 4092.1 -6.34 203.87

3623.78 -1.63 129.72 177.22 53.93 1 21 33 3023.8 -6.32 123.64

4692.11 -1.65 209.95 177.23 53.93 19 57 38 4092.1 -6.34 203.87

3623.78 -1.63 129.72 177.22 53.93 1 21 33 ]023.8 -6.32 123.64

ORBIT 0ETERNINATION ACCURACY

ST 916.7 SR 2806.3 SS 1131.1

CRT -.9862 CRS .9980 CST -.9947

LSA 3157.8 MS4 153.0 SSA 1.3

ELl 2948.7 EL2 144.6 ALF 107.90

DIFFERENTIAL COK_ECTIONS

TOE 3.4492 TRA 1.5395 TC3 -.0062 BAU .7402

R0-10.7028 RRA .0631RC3 -.1158 FAU'-.OO902

FOE 1.8953 FRA .3113 re3 .0163 8SP 8814

B0£11.2448 8RA 1.5408 8C3 .11fl9 FSP -142

NID-COURSI[ EXECUTION ACCURACY

S_T 1033.5 SGR ?.851.6 SG3 44.2

RRT -.8530 RRF -.9783 RTF .9408

$66 3033.1 R23 -.1497 RI3 -.9880

$61 2989.1 S62 514.6 THA 107.72

LAI.WJ4 DATE OCT 19 1970 FLIGHT TINE 120.00 ARRIVAL OATE FEB 16 1971

HELIC(ENTRIC O3NIC

RL 149.00 LAL -.00

RP 108.01L3UP 2.64

RC 130.397 GL -44.85

PLAN[ TOCENTRIC CONIC
C31479.784 VHL 38.468

LNCH A2'NTH L_ TINE
26.43 6 14 3

153.57 16 26 20

26.43 6 14 3
153.57 16 26 20

26.43 6 14 3

153.57 16 26 20

DIFFERIENTIAL (.ORRECTION5

TO4[ 5.4414 TRA -.0276 TC3 -.08ZO BAU 3.6096

R0-10.1101RRA 3.3629 RC3 .1630 FAU-.05670

F02-2.2186 FRA .7763 FC3 .0332 8,_P 7486

8OE11.4814 BRA 3.3630 8C3 .182fl FSP -138

DISTANCE 369.166

LOL 25.19 VL 27.860 GAL -11.44 AZI. 173.49 H(.A 182.65 ,_A 132.02 ECC .23300 INC83.4852 Vl 29.904

LOP 205.49 VP 36.109 GAP 8.70 AZP 6.52 TAL 226.13 TAP 48.78 RCA 101.00 APO 163.05 V2 35.086

GP 48.98 2AL 97.53 ZAP 96.39 ETS 176.20 2AE 56.52 ETE 244.70 ZAC 127.80 ETC 264.71 CLP 99.76

0LA -66.93 RAL _7.02 RAO 6573.2 VlEL 40.013 PTH 3.56 VHP 49.787 OPA 67.95 RAP 152.89ECC25.3f13fi

L-I TIME INJ I.AT |NJ _ ZNJ RT AS(: INJ A2t4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2442.12 -1.33 76.55 Z07.58 156.93 6 54 45 1842.1 6.03 73.83
"/'09.74 -1.32 290._ 207._0 156.93 16 38 9 109.7 6.04 287.59

2442.12 -1.33 76.55 207.58 156.93 6 54 45 1842.1 6.03 73.83
?09.74 -1.32 290.32 207.E0 156.93 16 38 9 109.7 6.04 287.59

2442.12 -J.33 76.55 207.58 156.93 6 54 45 1842.1 6.03 73.83

?09.74 -1.32 290.32 207.G0 156.93 16 38 9 109.7 6.04 287.59

NIOoQ_URSI[ [XECUTICN ACCURACY CRBIT 0ETERNINATION ACCURACY

SGT 1026.9 SGR 2339.8 SG3 44.2 ST 810.7 $R 1554.4 SS 1472.0

RRT -.8416 Rg_ .9988 RTF -.8225 CRT -.9700 CR5 -.9999 CST .9669

1555.3 R23 -.1155 RI3 .9928 LSA 2281.2 HSA 189.6 SSA 1.9

$61 2502.4 _2 517.1 THA 111.25 EL1 1744.3 EL2 175.5 ALF 117.13

LAUNCH DATE OCT 19 1970 FLIGHT TINE 122.00 ARRIVAL CATE FEB 18 1971

HELIOCENTRIC CONIC

RL 149.00 LAL -.(30

RP 108.05 LAP -2.51
RE 132.627 OL -60.33

PLANETO(ENTRIC CONIC

C3 333.491 VHL 18.262

LNCH AZNTH LNCH TIME
7.75 2 0 15

172.25 13 28 54

7.75 2 0 15

172.25 13 28 54

7.75 2 0 15

172.25 13 28 64
DIFFERENTIAL CORR[CTZONS

T02-3.8747 TRA -.0733 TC3 -.0125 8AU .3197

ROE-8.1461RRA -.5804 RC3 .0706 FAU .00026
F02-1.7601 FRA -.0724 FC3 -.0007 8SP 9956

602 9.0207 (_R4 .5850 BC3 .0717 FSP -161

OISTANEE 373.434

LOL 25.19 VL 27.770 GAL -10.80 AZL 125.57 HEA 184.32 S_A 131.57 ECC .22904 INC35.f169fl Vl 29.904

LOP 208.71 VP 38.032 GAP 8.45 AZP 54.51 TAL 224.07 TAP 48.39 RCA 101.28 4PO 161.46 V2 35.074

GP 71.83 ZAL 104.97 ZAP 102.77 ETS 136.97 ZAE 84.53 ETE 210.23 ZAC 154.74 ETC 240.87 CLP 135._2

OLA -83.18 RAL 242.97 RAO 6571.9 _EL 21.326 PTH 3.21 VHP 24.254 DPA 66.41 RAP 232.38 ECC 6.4884

L-I TIHE INJ LAT |NJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2381.75 5.13 85.20 152.35 173.16 2 39 57 1781.8 13.07 84.64

5864.10 5.13 258.03 152.37 173.16 15 6 38 5264.1 13.07 257.48

2381.75 5.13 85.20 152.35 173.16 2 39 57 1781.8 13.07 84.64

5864.10 5.13 258.03 152.37 173.16 15 6 38 5264.1 13.07 257.48

2381.75 5.1_ 85,20 152.35 173.16 2 39 57 1781.8 13.07 84.64

5864.10 5.13 258.03 152.37 173.16 15 6 38 5264.1 13.07 257.48
MI0-COURSIE [XECUTION ACCURACY ORBIT OETERNINATION ACCURACY

S6T 1232.0 SGR 1992.0 SG3 50.5 ST 1217.1 5R 2596.9 SS 1163.5

RRT ._'_D6 RRF .9747 RTF .9842 CRT .9915 CRS -.9972 CST -.9984

SG6 323S.7 R23 o.1693 R13 .9853 LSA 3091.2 NSA 153.6 SSA .8
$61 3204.4 SG2 449,2 THA 68.80 ELI 2864.4 EL2 i43.4 ALF 65.01

LAUNCH OATE OCT 19 1970 FLIGHT TINE 124.00 ARRIVAL DATE FEB 20 1971

.22668 IN219.5283 Vl 29.904

101.10 APO 160.37 v2 35.061

161.14 ETC 225.12 CLP 177.76

HELIOCENTRIC CONIC 01$TANQ[ 378,8_0

RL 149.00 LAL -.OQ._OL 25.19 VE 27.682 GAL r10.39 AZI. 109.53 HEA 187.14 SMA 130.74 ECC

RP 108.09 LAP 2.38 LOP 211.92 VP 37.955 "GAP 8._4 AZP 70.61 TAL 222.30 TAP 49.44 RCA

RC 134,850 GL -55.80 GP 68.82 ZAL 114,]7 ZAP 111.16 _TS 85.20 Z/_E 98,26 ETE 161.26 ZAC
PLANETOCENTRIC CONIC

C3 121.09_ VHL 11.004 0LA -75.19 RAL 216.10 RAO 65?0.3 VEL 15.570 PTH 2.77 VHP 14.955 DPA 52.37 RAP 244.80 ECC 2.9930

LNCH AZNTH LNCH TINE L-! TINE _NJ LAT _NJ LGNG ;NJ RT AS( _NJ AZ_4TH INJ TIME PO CST TIH ;NJ 2 LAT INJ 2 LONG
16.88 0 30 58 2212.88 15._8 77.88 121.95 164.64 I 7 51 1612.9 22.98 76.00

163.12 11 23 47 5720.01 15.28 259.60 121.97 164.64 12 59 7 5120.0 22.98 257.73

16.8g 0 30 58 2212.88 15.28 77.88 121.95 164.64 1 7 51 1612.9 22.98 76.00
163.12 11 23 47 5720.01 15._B 259,_0 121,97 164.64 12 59 7 5120.0 22.98 257.73

16.88 0 30 58 2212.88 15.28 77.68 121.95 I64.64 1 7 51 1612.9 22.98 76;00

163.12 11 23 47 5720.01 15.28 269.60 121.97 164.64 12 59 7 5120.0 22.98 257.73

DIFFERENTIAL CORRECTIONS NIO-COUR_II[ EXECUTION ACCURACY _RBIT 0ETER_INATION ACCURACY

T0£-3.2493 TRA-1.3388 TC3 -.3394 BAU .5502 SGT _295.2 SGR g_2,2 SG3 61.0 ST 1879.4 SR 296.9 SS 623.2

ROE -.0778 RRA -.4813 RC3 -.0182 FAU .01554 RRT .8fl67 RRF .7145 RTF .9716 CRT .5542 CRS -.4241 CST -.9889

FOE -.8847 FRA -.2340 FC3 -.1111BSP 10638 S_ 3438.5 R_3 -.2648 RI3 .9623 LSA 1984.7 MSA 263.9 SSA 1.7

_OE 3.2502 _R4 1.4L=_27 BC3 ._399 FSP -201 SG| 3403.3 _ 490.5 THA 14.63 ELI 1886.7 EL2 246.2 ALF 5.09
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 19 1970

HELIOCENTRIC CONIC

RL 149.00 LAL -.DO

RP 108.13 LAP 2.24

RC 137.063 GL -47.56

PLANE TOCENTRIC CONIC

C3 66.270 VHL B.141

LNCH AZMTH LNCH TIME

26.92 I 10 49

155.08 1! 20 55

26.92 I 10 49

153.08 11 20 55

26.92 110 49

153.O8 11 20 55

FLIGHT TIME 126.00

DISTANCE 384.452

LOL 25.19 VL 27.594 GAL -10.02 AZL 102.77 HCA 190.19 SMA 130.12 ECC

LOP 215.13 VP 37.879 GAP 8.66 AZP 77.4Z TAL 220.59 TAP 50.77 RCA

GP 60.23 24L 122.01 2AP 119.13 ETS 70.74 ZAE 106.75 ETE 150.47 2AC

DL4 -66.51 RAL 210.14 RAO 6569.3 VEL 13.698 PTH 2.50 VHP 11.256 0P4

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2053.98 22.69 66.87 120.26 154.41 I 45 3

5612.83 22.70 259.08 120.28 154.41 12 54 28

21353.98 22.69 66.87 120.26 154.41 1 45 3

5612.83 22.70 259.08 120.28 154.41 12 54 28

2053.98 22.69 66.87 120.26 154.41 1 45 3

5612.83 22.70 259.08 120.26 154,41 12 54 28
DIFFERENTIAL CORRECTIONS

TOE-2.2056 TRA-I.6003 TC3 -.8664 6AU .7703

R_E .4210 RRA -.1892 RC3 .0730 FAU .D2376

FOE -.7657 FRA -.2622 FC3 -.3105 BSP 10975

BOE 2.2454 BRA 1.6115 BE3 .8695 FSP -248

LAUNO-/ DATE OCT 19 1970

HELIC_ENTRIC CONIC

RL 149.00 LAL -,00

RP 108.17 LAP 2.09

RC 139.266 GL -39.73
PLANETOCENTRIC CONIC

C3 45.379 VHL 6.736
LNC/4 A2_4TH LNCH TINE

35.79 I 53 J2

144.21 1| 20 44

33.79 J 53 12

144.21 11 20 44

35.79 1 53 12

144.21 11 20 44
DIFFERENTIAL CORRECTIONS

TDE-I,6791 TRA-1.6515 TC3-1.4166 BAU .8652

ROE .4012 RRA -.0947 RC3 .1645 FAU .02_I

FOE -.6754 FRA -.2454 FC3 -.5649 8SP 11314

8OE 1.7264 BRA 1.6542 8C3 1.4261FSP -293

MID-COURSE EXECUTION ACCURACY

SGT 3519.5 SGR 462.1 SG3 75.3

RRT ./.947 RRF -.1613 RTF .9314

SC_ 3549.7 R_3 -.3525 RJ3 .9302

SGJ 3520.7 ,%2 453.J THA 1.49

ARRIVAL DATE FEB 22 1971

• 22515 INC12.7726 Vl 29.904

100.82 APO 159.42 v2 35.047

157.46 ETC 239.22 CLP-168.64

41.33 RAP 247.13 ECC 2.0906

PO CST TIM INJ 2 LAT INJ 2 LONG

1454.0 29.8_ 63.31

5012.8 29.86 255.52

1454.0 29.85 63.31

5012.8 29.86 255.52

1454.0 29.85 63.31

5012.8 29.86 255.52

ORBIT DETERMINATION ACCURACY

ST 1769.3 SR 312.8 SS 541.5

CRT -.6778 CRS .8372 CST -.9695

LSA 1858.8 NSA 237.6 SSA 2.6

ELJ 1782.2 ELE 228.3 ALF 173.05

FLIGHT TIME 128.00 ARRIVAL DATE FEB 24 1971

DISTANCE }90.140

LQ. 25.19 VL 27.508 GAL -9.66 AXL 99.14 HCA 193.31 SHA 129.52 ECC .22397 IN( 9.1556 VJ 29.904

LCP 218.34 VP 37.805 GAP 8.84 AZP 81oll TAL 216.88 TAP 52.19 RCA 100.51 APO 158.53 V2 35.034
GP 52.29 2AL 127.83 2AP 126.08 ETS 65.21 2AE 112.65 ETE 149.22 2AC 151.47 ETC 247.99 CLP-164.33

2.35 VHP 9.466 DPA 32.42 RAP 248.17 ECC 1.7468
INJ RT A_ INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

55.21 118.68 144.93 2 25 16 1324.8 32.82 50.17

257.79 118.70 144.92 12 53 20 4955.5 32.83 252.74

55.21 118.68 144.93 2 25 16 1324.8 32.82 50.17

257.79 118.70 144.92 12 53 20 4955.5 32.83 252.74

55.21 118.68 144.93 2 25 16 1324.8 32.82 50.17

257.79 116.70 144.92 12 53 20 4955.5 32.83 252.74

MIO-(.(_URSE EYJE.CUTIONACCURACV ORBIT DETERMINATION ACCURACY

SGT 3613.2 SGR 435.9 SG3 89.5 ST 1647.1 SR 344.6 SS 480.6

RRT -.3060 _ -.6669 RTF .9001 CRT -.7918 CRS .9408 CST -.9518

SG6 3649.3 R_3 .4073 RI3 -.9019 LSA 1732.6 MSA 246.3 SSA 3.9

SGI 3625.6 SG2 414.7 THA 177.86 ELI 1669.9 EL2 207.6 ALF 170.45

DLA -59.02 RAL L:_6.02 RAD 6568.7 VEL 12.913 PTH

L-! TINE INJ LAT INJ LO_
1924.83 26.38

5555.53 26.39

1924.83 26.38

5555.53 26.39

1924.83 26.38

5555.53 26.39

LAUNCH DATE OCT 19 1970

HELIOCENTRIC CONIC

RL 149.00 LAL -.DO

RP 108.21 LAP 1.94

RC 141.459 GL -33.03

PLANETOCENTRIC CONIC

C_ 35.253 VHL 5.937

LNCH AZMTH LN(H TIME

43.38 2 32 9
136.62 II 17 40

43.38 2 32 9

136.62 I1 17 40

43.38 2 32 9

136.62 1| 17 40

FLIGHT TIME 130.00 4RRIVAL GATE FEB 26 1971

DISTANCE 395.851

LOt. 25.19 VL 27.424 GAL °9.30 AZL 96.87 HCA 196.46 S_4A

LOP 221.54 VP 37.731 GAP 9.01 A2P 83.41 TAL 217.16 TAP

GP 45.64 Z4L 131.68 2AP 131.93 ETS 61.99 2AE 116,"86 ETE

128.93 ECC .22301 INC 6.8684 v! 29.904

53.63 RCA 100.18 APO 157.69 V2 35.021

150.47 2AC 145.80 ETE 252.68 ELP-162.88

DbA -52.80 RAL 230.52 RAD 6568.4 VEL 12.515 PTH 2.27 VHP

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TIME

1817.67 27.59 44.35 117.14 136.98 3 2 27

5535.25 27.60 257.09 117.15- 136.98 12 49 55

1817.67 27.59 44.35 117.14 136.98 3 2 27

5535.25 27.60 257.09 117.15 136.98 12 49 55

1817.67 27.59 44.35 117.14 136.98 3 2 27

5535.25 27.60 257.09 117.15 136.98 12 49 55

0IFFERENTIAL CORRECTIONS MI0-COUR,_ EXECUTION ACCURACY

TDE-1.3288 TRA-1.6440 TC3-1.9_50 8AU .9187 SGT 3716.7 SCaR 436.9 5G3 101.7

RDE .3414 RRA -.0599 RE3 .2279 FAU .03368 RRT -.4887 RRF -.8134 RTF .8774

FDE -.5782 FRA -.2061 FC3 -.8271 8SP 11617 _ 3742.3 RZ3 .4356 R13 -.8800

80E 1.3720 8RA 1.6451 8E3 1.9493 FSP -330 _I 3722.9 SG_ 380.6 THA 176.68

LAUNCH DATE OCT 19 1970 FLIGHT TIME 132.00

HELIOCENTRIC CONIC DISTANCE 401.570

RL 149.00 LAL -.DO LCL 25.19 VL 27.340 GAL -8,94 AZL 95.32 PICA 199.63 5t44 128.36 ECC .22223

RP 108.25 LAP 1.78 LOP 224.74 VP 37.658 GAP 9.18 A2"P 84.99 TAL 215.44 TAP 55.07 RCA 99.84

RE 143.643 GL -27.44 GP 40.17 ZAL 133.89 2AP 136.80 ETS 59.64 ZAE 119.89 ETE 152.45 ZAC 140.94
PLANETOCENTRIE CONIC

C3 29.481 VHL 5.4300LA -47.70 RAL 234.43 RAD 6568.2 VEL 12.282 PTH 2.21 VHP 7.918 DPA 19.18

LNCH A2_NTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ A2)4TH INJ TIME PC) CST TIM

49.86 3 8 30 1723.69 27.49 34.64 116.15 130.66 3 37 14 1123.7

130.14 11 12 27 5539.24 27.30 257.39 116.17 130.65 12 44 47 4939.2

49.86 3 8 30 1723.69 27.49 34.64 116.15 130.66 3 37 14 11E3.7

130.14 11 12 27 5539.24 27.50 257.39 116.17 130.65 12 44 47 4939.2
49.86 3 8 30 1723.69 27.49 34.64 116.15 130.66 3 37 14 1123.7

130.14 11 12 27 5539.24 27.50 257.39 116.1_ 130.65 12 44 47 4939.2

DIFFERENTIAL CORRIECTIONS MID-O_,/R,_ EXECUTION ACCURACY

TDE-I.0727 TRA-1.6108 TC3-2.4100 8AU .9557 SGT 3809.3 SGR 429.6 SC,.3 111.3

ROE .2932 RRA -.0447 RE3 .2667 FAU .03631 RRT-.5690 RRF -.8590 RTF .8612

FOE -.4814 FRA -.1566 FC3-1.0663 8SP 11917 SG6 _33.4 R_3 .4435 R13 -.8639

80E 1.1121 8RA 1.6114 _C3 2.4247 FSP -_60 S_1 _817.2 _2 352.5 THA 176.30

8.489 DPA 25.15 RAP 249.12 ECC 1.5802

PO CST TIM ZNJ 2 LAT INJ 2 LONG

1217.7 33.29 38.25

4935.3 33.30 250.99

1217.7 33.29 38.25

4935.3 33.30 250.99

1217.7 33.29 38.25

4935.3 33.30 250.99
ORBIT DETERMINATION ACCURACY

ST 1506.2 SR 330.8 SS 416.1

CRT -.8037 CRS .9656 CST -.9305
LSA 1579.4 MSA 238.5 SSA 5.5

ELi 1529.9 EL2 193.8 ALF 169.82

ARRIVAL DATE FEB 28 197J

IN( 5.3160 Vl 29.904

APO 156.89 v2 35.008

ETC 255.49 CLP-162.54

RAP 250.23 ECC 1.4852

INJ 2 LAT INJ 2 LONG
32.52 27.87

32.53 250.62

32.52 27.87

32.53 250.62

32.52 27_87

32.53 250.62

CR_IT DETERMINATION ACCURACY

ST 1364.4 SR 510.3 $$ 352.0

CRT -.7914 CRS .9769 CST -.9026

LSA _423.9 HSA 233.1 SSA 7.7
ELI 1386.8 EL2 186.6 4LF 169.61
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 19701

LAUNCH CArE Cj(T 19 19/0 FLIGHT TIME 134.CJ0 ARRIVAL CATE MAR 2 197J

HEL IC(ENTRIC CONIC

RL 149.00 LAL -.00

RP IOt4.29 LAP 1 .62

RC 145.816 6L -22.7/_

PLANE I_ENTRIC CONIC

C3 2_ _,7_}0 VHL 5.077
LNCH A2'MTH LNCH TIM([

55.47 } 43 27

124.53 11 5 43

55.47 3 43 27

114.53 11 5 43

55.47 3 4] 17

124.53 11 5 4]

CISTANCE 407.29!

LOL 25.19 VL 27.258 GAL -B.58 AZL 94.18 HCA 202.89 SMA 127.81 ECC .22162 INC 4 .1820 V1 29.904

LOP 227.94 VP )7.586 GAP 9.35 AZP 86.14 TAL 113.71 TAP 56.51 RCA 99.48 AP© J56.13 V2 ]4.995

GP 35.68 ZAL i14.81 ZAP 140.85 ETS 57.77 ZAE 122.09 ETE I54.57 ZAC 136.90 ETC 257.40 CLP-162.70

CLA -43.51 RAL 237.96 RAC 6568.0 VEL 12.131 PTH 2.17 VHP 7.572 CPA 14.25

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM

1636.57 26.79 25.92 15.62 125.67 4 I0 43 1036.6

5559.59 26.80 258.66 15.83 125.66 IZ 38 22 4959.6

1636.57 26.79 15.92 15.82 125.67 4 I0 43 1036.6

5559.59 26.80 258.66 15.83 125.66 12 38 21 4959.6
1636.57 26.79 25.9Z 15.82 125.67 4 I0 43 1036.6

5559.59 26.80 258.66 15.83 125.66 12 38 2Z 4959.6
CIFFERENTIAL CCRRECTIONS

TCE -.8678 TRA-1.5§39 TC3-2.8306 BAU .9605

ROE .2576 RRA -.039fl RC3 .2856 FAU .03751

FGE -.3846 FRA -.096§ FC3-1.2596 6SP 1k_l}

_E .9(]53 [_RA 1.5544 8C3 2.B450 FSP -368

MI0-COUR$E EXECUTION ACCURACY

SC,T 3881.7 S(,R 415.2 .503 i17.4

RRT o.6017 RRF -.8646 RTF .8463

SGB 3903.8 1_3 .4402 RI3 -.8488

S(,1 3989.8 S(,2 330.9 THA 176.29

RAP 251.54 ECC 1.4243

INJ 2 LAT INJ 2 LC_'_G

31.25 IB.73

31.26 251.48

31.25 18.73

31.26 251.48

31.25 IB,73

31.26 251,48

CRBIT DETERMINATION ACCURACY

ST 1221.7 SR 291.4 SS 286.5

CRT -.7642 CRS .9845 CST -.8615

LSA 1267.7 MSA 229.1 SSA 10.4

ELI 1242.3 EL2 184.9 ALF 169.43

LAUNCH O/,TE OCT 19 1970 FLIGHT TIME 136.00 ARRIVAL CATE MAR 4 1971

HELIOCENTRIC _IC

RL 149.0(} LAL -.OO

RP IOB.33 LAP 1.45

RC 147.979 GL -18.83

PLANETOCENTRIC CONIC

C3 23.193 VHL _.816

LNCH AZMTHLNCH TIHE

60.45 4 J7 38

119.55 10 57 40

60.45 4 17 58

119.55 10 57 40

60.45 4 17 38

119.55 I0 57 40

01STANCE 413.007

LCL 25.19 VL 27.177 GAL -8.20 AZL 93.31 HCA 205.98 SMA 127.27 ECC .22116 INC 3.3129 Vl 29.904

LOP 231.14 VP }7.515 GAP 9.52 AlP 87.0_ TAL 211.97 TAP 57.95 RCA 99.12 APO 155.42 v2 34.982

GP 31.98 ZAL 134.76 ZAP 144.26 ETS 56.23 ZAE 123.70 ETE 156.60 ZAC 133.55 ETC 258.82 CLP-163.13

DLA -40.02 RAL 241.28 RAO 6567.9 VEL 12.024 PTH 2.15 VHP 7.359 CPA 10.14 RAP 253;02 ECC 1.3817
L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ A2'NTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1552.10 25.83 17.85 116.06 121.70 4 43 50 952.1 29,82 10.43

5592.10 25.84 260.78 116.07 121.69 12 30 52 4992,1 29.83 253.35

1532.10 25.81 17.85 116.06 121.70 4 43 50 952.1 29.82 10.43

5592.10 25.84 260.78 116.07 121.69 12 30 52 4992.1 29.83 253.35

1552.10 25.83 17.85 116.06 121.70 4 43 50 952.1 29,82 10.43

5592.10 25.84 260.78 116.07 t21.69 12 30 52 4992.1 29.83 253.35

OIFFERIENTIAL OORRECTIONS MI0-CCI.JRSE EXECUTION ACCURACY OR01T DETERMINATION ACCURACY

TOE -.7171 TRA-I.4999 TC3-3.2407 0AU 1.0092 ,_GT 3987.6 SGR 408.5 _3 123.6 ST 1106.9 SR 283.2 SS 234.9

.2376 RRA -.0336 RC3 .3013 FAU .03840 RRT -.6295 RRF -.8565 RTF .8405 CRT -.7368 CRS .9900 CST -.8117
FOE -.3080 FRA -.0474 FC3-1.4336 0SP 12463 Sr_ 4008.4 R_3 .4171 RI3 -.8426 LSA 1144.0 MSA 227.6 SSA 13.5

8OE .7554 _RA 1.5OO3 0C3 3.2547 FSP -393 S_1 5995.9 SG2 316.7 THA 176.29 ELI 1127.0 EL2 188 .I ALF 169.02

LAUNCH OATE OCT 19 1970 FLIGHT TIME 138.00 4RRIVAL CATE MAR 6 1971

HELIOCENTRIC CONIC DISTANCE 418.720

RL 149.00 LAL -._ LOt. 25.19 VL 27.096 GAL -7.82 AZL 92.62 HCA 209.16 SMA 126.75 ECC .22085 INC 2.6222 Vl 29.904

RP 108.37 LAP 1.28 LOP 234.33 VP 37.446 GAP 9.69 AlP 87,71 TAL 210.21 TAP 59.37 RCA 98.75 APO 154.74 V2 34.969

RC 150.132 GL -15.45 GP 28.92 7AL 133.98 ZAP 147.15 ETS 54.95 7AE 124.89 ETE 158.44 ZAC 130.77 ETC 259.96 CLP-163.69

PLANETOCENTRIC CONIC

C3 21.259 VHL 4.611 0LA -37.06 RAL 244.48 RAC 6567.9 VEL II.943 PTH 2.13 VHP 7.230 CPA 6.69 RAP 254.66 ECC 1.3499

LNCH AFMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

65.02 4 53 5 1466.64 24.79 10.If 116.76 118.48 5 17 32 866.6 28.39 2.53

114.98 I0 48 7 5635.37 24.80 263.70 116.77 118.46 12 22 2 5035.4 28.40 256.12

65.02 4 53 5 1466.64 24.79 10.II 116.76 118.48 5 17 32 866.6 28.39 2.53

114.98 10 48 7 5635.37 24.80 263.70 116.77 I10,46 12 22 2 5035,4 28.40 256.12

65.02 4 53 5 1466.64 24.79 10.11 116.76 118.48 5 17 32 866.6 28.39 2.53

114.98 I0 48 7 5635.37 24.80 263.70 116.77 118.46 12 22 2 5035,4 28.40 256.12

CIFFERENTIAL CCRRECTIONS MI0-COURSE EXECUTION ACCURACY OR01T DETERMINATION ACCURACY

TOE -.5885 TRA-I.4305 TC3-3.6191 BAU 1.0324 ,_GT 4078.6 SC,R 402.0 SG3 127.5 ST 995.7 SR 278.9 SS 185.8

ROE .2240 RR_-.0314 Re3 .3099 FAU .03851 RRT -.6396 RRF -.0354 RTF .8350 CRT -.7009 CRS .9923 CST .7365

FOE -.2368 FRA .0044 FC3-1.5683 B,SP 12777 ,S{,0 4098.4 R23 .3880 R13 -.8369 LSA 1025.4 MSA 227.9 SSA 17.3

BOE .6297 BRA 1.4309 Be3 3.6324 FSP -405 SGI 4086.8 $62 308.4 THA 176.37 ELI 1015.5 EL2 195.1 ALF 168.46

LAUNCM DATE OCT 19 1970 FLIGHT TIME 140.[_ ARRIVAL CATE MAR 8 1971

HELIOCENTRIC CONIC

RL 149.OO LAL -.00

RP 108.41 LAP I.IO

RC 152.275 GL -12.50

PLANETOCENTRIC CONIC

C3 19.742 VHL 4.443

LNCH A2'MTH LNCH TIME
69.41 5 30 3

110.59 I0 36 21

69.41 5 30 3

110,59 I0 36 21

69,41 5 _ 3

110.59 IO 36 21

01STANCE 424.429

L0L 25.19 VL 27.020 GAL -7.43 AZL 92.06 HCA 212.34 SMA 126.24 ECC .22070 INC 2.0572 Vl 29.904

LOP 237.52 VP 37.377 GAP 9.07 AZP 88.26 TAL 208,45 TAP 60.79 RCA 98.38 APO 154,10 v2 34,956

GP 26.35 ZAL 132.63 ZAP 149.63 ETS 53.92 ZAE 125.80 ETE 160,09 7AC 126.44 ETC 260.93 CLP-164.33

0LA -34.50 RAL 247.64 RAD 6567.8 VEL 11.880 PTH 2.11 VHP 7.158 DPA 3.76 RAP 256.43

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

1376.15 23.74 2.31 17.85 115.81 5 52 59 776.2 27.01

569(3.48 23.75 267.50 17.85 115.79 12 11 12 5090.5 27.02

1376.15 23.74 2.31 17.85 115.81 5 52 59 776,2 27.01

5690.48 23.75 267.50 17.85 115.79 12 11 12 5090,5 27.02

1376.15 23.74 2,31 17.85 115.81 5 52 59 776,2 27.01

5690.48 23.75 267.50 17.85 115.79 12 11 12 5090.5 27.02

OIFFERENTIAL CORRECTIONS

TOE -.4693 TRA-1.3422 TC3-3.9607 0AU 1.0486

ROE .2137 RRA -.0328 RC3 .3121 FAU .03781

FOE -.1660 FRA .O625 FC3-1.6fi79 0SP 12843

80E .5157 BRA 1.3426 0C3 3.9730 FSP -398

MI0-COURSE EXECUTION ACCURACY

SGT 4143.1 SGR 394.3 SG3 128.9

RRT -.6335 RRF -.8033 RyF .8266

S_50 4161.0 R23 .3577 R13 -.8282

SC,J 4150.7 SG2 304.6 THA 176.53

ECC 1.3249

INJ 2 LONG

354 .64

259.83

354.64

259.83

354.64

259.83

OROIT DETERMINATION ACCURACY

ST 880.0 SR 276.2 55 136.4

CRT -.6500 CRS .9822 CST -.5964

LSA 903.4 M$A 229.6 $$A 21.8

ELI 899.1 EL2 205,4 ALF 167.82

2270



JPL TM 33°99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH OATE OCT 19 1970 FLIGHT TIME 142.00 ARRIVAL GATE MAR _ 1971

HELIOCENTRIC CONIC CISTANCE 430.126

RL 149.00 LAL -.00 LOL Z5.]9 VL 16.943 EAL -7.04 AZL 9|.58 HCA 715.§? SHA ]?5.74 ECC .27071 INC ].5834 Vl 29.904

RP 188.45 LAP .92 LOP 240.70 VP 37.3]0 GAP ]0.04 AZP BB.7J TAL 206.67 TAP 62.19 RCA 97.99 APO ]53.49 V2 34.943
RC 154.408 GL -9.89 EP 24.18 7AL 130.84 7dn° 151.79 ETS 53.12 7AE 176.49 ETE 161.53 ZAC 1Z6.47 ETC 261.80 CLP-165.01

PLANE TOCENTRIC CONIC

C3 ]8.516 VHL 4.30] CLA -32.?4 RAL 250.80 RAD 6567.7 VEL 11.878 PTH 2.09 VHP 7.125 CPA 1.76 RAP 258.32 ECC J.]047

LNCH ATMTH LNCH TIME L-I TIME IN] LAT

73.89 6 10 44 1274.55 Z?,70

106.11 10 _ 50 5761.81 27.71

73.89 6 lO 44 1274.55 ?2.70

106.11 I0 20 50 5761.81 22.71

110.00 9 18 36 666.49 15.33

II0.00 12 17 9 5417.87 3(3.50
OIFFERKNTIAL CORRECTIONS

TCE -.3846 TRA-1.?661 TC3-4.3303 BAU 1.0749
RDE .2112 RRA -.0313 RE3 .3223 FAU .03759

FDE -.1193 FRA .1014 FC3-1.7574 BSP 13410

6CE .43BB BRA 1.7665 Be3 4.3423 FSP -422

IN] LONG IN] RT A,_ IN] AZMTH IN] TIME PO CST TIM IN] ? LA T IN] 2 LONG

353.93 119.25 113.54 6 31 58 674.6 25.68 346.21

272.49 119.25 113.53 11 56 52 5161.8 25.69 264.77

353.93 119.25 113.54 6 31 58 674.6 25.68 346.21

272.49 119.25 113.53 II 56 52 5161.B 25.69 264.77

305.37 115.24 120.93 9 29 42 66.5 19.32 298.52

249.17 1?2.40 106.24 13 42 26 4817.9 32.47 ?40.48

MIC-COUR,T_ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 4257.2 SGR 398.1 505 132.1 ST 795.2 SR 781.B SS 105.9

RRT -.6370 RRF -.7755 RTF .8295 CRT -.6075 CRS .9447 CST -.4224

4275.7 R'Z3 .3170 RI3 -.8308 LSA 816.4 MSA 235.9 SSA 26.3

SGI 4264.7 SG2 306.3 THA 176.57 ELI 814.9 EL? 718.4 ALF 166.89

LAUNCH 04TE OCT 19 1970 FLIGHT TIME 144,(](] ARRIVAL GATE MAR I? 1971

HELIOCENTRIC CONIC 0ISTANCE 435.819

RL 149.00 LAL -.DO LOt. 25.19 VL 26.067 GAL -6.65 AZL 91.18 M(F.A 210.70 5HA I25.76 ECC .27087 INC 1.17B5 Vl 29.904

RP 1g8.49 LAP .74 LOP 243.89 VP 37.244 GAP 10.21 AZP 89.08 TAL 204.89 TAP 63.59 RCA 97.59 APO 152.92 V? 34.931
RE 156.5_3 GL -7.54 GP 22.33 ZAL 1_8.7| ZAP 153.69 ETS 52.54 ZAE J27.04 ETE 162.80 ZAC 124.79 ETC 26?.60 CLP-165.73

PLANETO(ENTRIC CONIC

C3 17,50? VHL 4.183 CLA -30,21RAL 253,98 RAG 6567.7 VEL 11.785 PTH 2,OB VHP 7,12/3 CPA -.90 RAP ?60.3] ECC 1.2880
LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] ? LA T IN] Z LONG

79.00 6 59 3? 1147.69 21,67 343,91 I20.93 111.58 7 18 39 547.7 24.41 336.]6

101.00 9 57 ?7 5862.39 21.69 279.61 120.93 111.57 11 35 10 5262.4 ?4.42 271.86
79,00 6 59 32 1147.69 21.67 343,91 120.93 111.58 7 18 }9 547.7 74.4J 336.16

101.00 9 57 ?7 5062.39 21.69 279.61 120.93 111.57 11 35 10 5262.4 24.4? 271 ._6

II0.O0 B 54 30 772.96 11.52 311.27 115.54 122.41 9 7 23 173.0 15.71 304.67

llO.O0 13 ! 39 5285.12 32.62 239.41 I24.50 100.83 14 29 44 4685.1 33.77 230.37

OIFFERENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE -.2953 TRA-l.1676 TC3-4.6593 OAU 1.0928 SGT 4}}4.2 S_R 598.7 SG} 132.8 ST 696.7 SR ?85.9 SS 77.]

ROE .2083 RRA -.0339 RC3 .3766 FAU .03663 RRT -.6257 RRF -.7399 RTF .8269 CRT -.5391 CRS .7804 CST -.0384

FOE -.O677 FRA .1494 FC3-1.8119 BSP 13634 S_B 4352.5 R23 .2818 R13 -.8281 LSA 715.7 MSA ?44.5 SSA 31 .8

BCE .3614 BRA 1.1681 BE3 4.6707 FSP -421 S_I 434|,4 S_2 310.fi THA 176.69 ELI 715.7 EL? ?34.4 ALF 165.99

LAUNCH CATE C<T 19 1970 FLIEHT TIME 146.00 ARRIVAL C4TE WAR 14 197]

HELIOCENTRIC CONIC CISTANCE 441.502

RL 149.00 LAL -.00 LOL 2_.19 VL ?6.793 GAL -6,22 AZL 90.03 HCA 721.88 5HA ]24.79 ECC .27120 IN6

RP I08._3 LAP ._ LOP 247.07 VP 37.179 GAP 10.39 AZP 89.38 TAL 203,09 TAP 64.97 RCA 97.19 APC)

RC 158.641 EL -5.40 CP 20,75 ZAL 126.28 lAP 155.38 ETS 57.15 ZAE 127.48 ETE 163.9] ZAC 123.34 ETC
PLAHETO(.ENTRIC CONIC

C3 ]6.65_ VHL 4.0_1 CLA -?B.3_ RAL ?_7.?Z RAC 6567,7 VEL 11.749 PTH 2.07 VHP 7.137 CPA -?.77 RAP

LNCH ATMTH LN(H TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTM IN] TIME

88.68 B 30 11 885.98 20.66 324.21 IZ?.86 109.85 8 44 57

91.32 8 52 38 813.20 20.67 318.89 127.87 109.84 9 6 II

lOO.O0 8 42 8 847.17 14.57 318.65 IZ0.14 116.39 B 56 15

100.O0 11 23 ?I 5615.27 27.0_ 263.11 I24.93 103.31 12 56 57

110.OO 8 41 45 848.37 8.74 315.33 116.73 I73.18 8 55 54

]10.OO 13 40 13 5186.85 33.63 231.92 126.27 96.51 15 6 40

CIFFERENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY

TCE -.7144 TRA-1.0633 TC3-4.9800 BAU 1.1113 S_T 4414.7 S/.,.R 402.1 SG3 133.2

ROE .2073 RRA -.0374 RC3 .3320 FAU .03560 RRT -.6130 RRF -.7049 RTF .B764

FCE -.0228 FRA .1935 FC3-1,8507 8S@ 13910 _ 4432.9 R_3 .2477 R13 -.8274

6CE .2983 BRA ].0639 BC3 4.9910 FSP -423 SGI 4421.6 ,SG2 317.2 THA 176.79

.8264 v] 29.904

152.39 V2 34.919

263.36 CLP-166.45

267.3_ ECC 1.2741

PO CST TIM ]NJ ? LAT IN] 2 LONG

206.0 23.]8 316.44

213.2 23.19 311.12

247.Z 18.00 311._4

5015.] ?8.58 ?54.65
748,4 13.04 300.89

4586.B 34.17 ?22.72

ORBIT CETERMINATION A6CURACY
ST 603.7 SR ?91.7 SS 66.6

CRT -.4516 CRS .3605 CST .4901

LSA _?],5 MSA 757,4 SSA 37.B

ELI 620.9 EL? 253.0 ALF 165.1B

LAUNCH GATE OCT 19 1970 FLIGHT TIME 148.00 ARRIVAL CATE MAR 16 1971

HELIOCENTRIC CONIC

RL ]49.00 LAL -.DO LCI.. 25.19 VL 76.7L_0 GAL

RP ]08.56 LAP .37 LCP 250.25 VP 37.115 GAP 10.56 AZP 89.64

RC 160.740 GL -3.43 GP 19.38 7AL 123.61 ZAP 156.90 ETS 51.97

PLANE TOCENTRIC CONIC

C3 ]5.949 VHL 3.994 CLA -26.60 RAL 260.52 RAO 6567.6"V£L 11.719

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 7 28 6 1123.03 13.46 338.39 122.46

90.00 l0 ?I 3 5844.4? 26.09 279.72 126.89

I630.O0 8 18 33 960.05 11.05 32fi.19 I?I._3

IOO.OO ]2 13 17 5482.63 28.74 253.63 IZ7.41
110,00 @ 34 37 909.63 6.44 318.59 JIB.45

1]0.00 ]4 13 43 5105.81 34.08 2?5.64 128.04

DISTANCE 447.177

-fl.79 AZL 90.52 H42A 225.06 SM4 I_4.33 ECC .??170

TAL 201.28 TAP 66.34 RCA 96.77

ZAE 127.84 ETE 164.88 lAG I_?.08

PTH 2.06 VHP 7.171 CPA -4.39

IN] A_XMTH IN] TIME PO CST TIM

115.15 7 46 49 5?3.0

101.43 11 _8 ?8 5?44.4

117.95 B 34 33 360.0

9B.61 13 44 39 488?.6

123.64 _ 49 46 3{]9.6

92.82 15 38 48 4505.8

CIFFERENTIAL CORRECTIONS

TCE -.1369 TRA -.9507 TC3-5,2847 OAU 1.1291

RCE -?O72 RRA -.0419 RC3 .3375 FAU .03448

FCE .0178 FRA ._355 FC3-1.8715 8_ ° I4IB4

OOE .2483 BRA .9S17 _63 5.295S FS_ -423

INC .5154 Vl ?9.904

APO 151.90 V? 34.907

ETC 764.08 CLP-167.17

RAP 264.53 ECC 1.2625

IN] ? LAT IN] 2 LC_G

16.74 331.25

27.40 271.30

14.71 318,30

?9.63 ?44.94

10.87 312.23

34,10 2]6.40

ORBIT CETER_4INATION ACCURACY

ST 513.B SR 798.1 SS 77,2

CRT -.3275 CRS -.1327 CST .8001

LSA 530.1MSA ?75.4 SSA 44.7

ELI _26.7 EL? ?74.8 ALF 165.10

MI0-COURSE EXECUTION ACCURACY

SGT 4492,5 SGR 406.9 SG3 133.2

RRT -.59B3 RRF -.6707 RTF .B269

4510,9 R'Z3 ,2164 R13 -.8277

S_I 4499,1 562 325.6 THA 176.BB

2771



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 19 1970

HELIOCENTRIC CONIC

RL 149.00 LAL -.00

RP 108.60 LAP .18

RC 162.826 GL -1.61

PLANETOCENTRI C CONIC

C3 15.367 VHL 3.920

LNCH A2'MTH J.NCH TIME
90.00 7 6 53

90.00 11 9 11

100.00 8 5 39

100.00 12 55 7

110.00 8 30 55

110.00 14 44 L_

FLIGHT TIME 150.00 ARRIVAL CATE MAR 18 1971

DISTANCE 452.841

L(_. 25.19 VL 26.648 GAL -5.36 AZL 90.24 HCA 228.23 SHA 123.89 E_C .22238 INC .2370 Vl .29.904

LOP 253.43 VP )7.053 GAP 10.74 AZP 89.84 TAL 199.47 TAP 67.70 RCA 96.34 APO 151.44 V2 34.896

GP 18.18 ZAL 120.71 ZAP 158.27 ETS 51.98 ZAE 128.14 ETE 165.73 ZAC 120.97 ETC 264.80 CLP-167.89

DLA -24.93 RAL 265.90 RAO 6567.6 VEL 11.694 PTH 2.06 VHP 7.219 CPA -5.79 RAP .266.75 ECC 1.2529

L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T/ME PC) CST TIM INJ 2 LAT INJ 2 LONG

12)2.I5 10.22 544.76 123.98 116.55 7 27 25 632,2 13.70 337.82

5718.49 27.47 270.77 129.47 97.15 12 44 30 51)8.5 28.18 262.18

1042.42 8.)9 329.85 123.00 118.80 8 23 1 442,4 12.17 323.10

5383.45 29.53 246.37 129.72 94.86 14 22 50 4783.4 29.89 237.58

965.17 4.41 321.41 1L:_3.57 123.95 8 46 58 563.2 8.84 315.12

5035.47 54.18 220.15 129.93 89.57 16 8 15 4435.5 )5.74 210.93

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0602 TRA -.8298 TC)--5.569) BAU 1.1463 SGT 4§67.5 SGR 412.7 SG) 132,9 ST 431.2 SR 30475 SS 101.0

ROE .2077 RRA -.0477 RC3 ,3428 FAU .0))28 RRT -.5823 RRF -,6379 RTF ,8281 CRT -.1411 CRS -.4262 CST .7854

FOE .0551 FRA .2759 FC)-1.8752 BSP 14444 SGB 4586.1 R23 .1883 R13 -.8288 LSA 443.2 HSA 299.4 SSA 52.5

8DE .2163 6RA .8312 0C5 5.5799 FSP -423 SGI 4573.9 SG2 335.0 THA 176.97 ELI 435.3 EL2 298.7 ALF 169.15

LAUNCH DATE OCT 19 1970 FLIGHT TIME 152.00 ARRIVAL OATE MAR 20 1971

HELIOCENTRIC CONIC

RL 149.OO LAL -.00
RP 108.65 LAP -.0|

RC 164.9OO GL .IO

PLANETOCENTRIC CONIC

C5 14.900 VHL 5.860 OLA o23;32 RAL 267.35 RA0 6567.6 VEL
LNCJ-I AZMTH LNCH TIME L-I TIHE INJ LAT

90.00 6 54 47 1315.31 7.65

90.00 11 48 49 5621.49 28.10

1OO.00 7 57 57 1111.38 6.11
100.00 13 28 20 5300.65 29.85

II0.00 8 29 34 1012.28 2.54

110.00 15 13 13 4972.51 34.04

OIFFERENTIAL CORRECTIONS

TOE .0175 TRA -.7005 TC)-5.8271 BAU 1.1628

ROE .2085 RRA -.0546 RC3 .3475 FAU .03203

FOE .0900 FRA .3151 FC3-1.8611 6SP 14702

80E .2092 8RA .7024 8C3 5.8575 FSP -422

DISTANCE 458.495

LOL 25.19 VL 26.578 GAL -4.91 AZL 89.99 HCA 231.41 SHA

LOP 256.60 VP 36.992 GAP 10.93 AZP 90.01 TAL 197.64 TAP

GP 17.14 2AL 117.63 ZAP 159.52 ETS 52.18 2AE 128.40 ETE

125.45 ECC .22325 INC .0000 V1 29.904

69.05 RCA 95.89 APO 151.02 V2 34.885

166.48 ZAC 119.98 ETC 265.49 CLP-168.61

11.674 PTH 2.05 VHP 7.279 OPA -7.01 RAP 269.02 ECC 1.2452

INJ LONG INJ RT ASC INJ A2'HTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

349.52 126.05 117.35 7 16 42 715.3 11.26 342.70
263.74 131.98 95.68 1) 22 31 5021.5 28.31 255.09

333.70 125.21 119.52 8 16 29 511.4 9.97 327.04

240.2) 132.07 91.65 14 56 40 4700.7 29.76 231.4)

325.98 123.00 124.10 8 46 26 412.3 7.00 517.7)

215.24 132.00 86.66 16 56 fl 4372.5 53.20 206.10

MIO-COURSE EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY

SGT 4638,9 SGR 418.9 503 132.2 ST )66.3 SR )10.7 SS 130.5

RRT -.5654 RRF -.6067 RTF .8298 CRT .1391 CRS -.5732 CST _5611

5_0 4657,8 R'23 .1636 RI) -.8304 L_A 377.8 NSA 518._ SSA 61.5
SGJ 4645.0 SG2 )45.0 THA 177.06 EL| 374.1 EL2 301.3 ALF 20.02

LAUNCH 04TE OCT 19 1970 F_IGHT TIME 154,00 ARRIVAL DATE H4R 22 1971

HELIOCENTRIC CONIC

RL 149.00 L4L -.00

RP 108.66 LAP -.20

RC 166.961 GL 1.69

PLANETOCENTRIC CONIC

C3 14.543 VHL 3t814

LNCH AZNTH LNCH TIME

90.00 6 47 20

90.00 12 24 23
I00.00 7 55 27

100.00 14 0 57

II0.00 8 29 54

110.00 15 40 59

DIFFERENTIAL CORRECTIONS

TOE .0966 TRA -.5627 TC3-6.O536 BAU 1.1790

ROE ._095 RRA -.0624 RC3 .3507_FAU .03075

FOE .1226 FRA .5528 FC3-1.8306 BSP 14961

BOE .2307 8RA .5661 Be3 6.06)8 FSP -421

0ISTANCE 464.136

LOL 25.19 VL 26.509 GAL -4.46 AZL 89.76 HCA 234.58 SMA 123.03 ECC .224)I INC .2445 VJ 29.904

LOP 259.77 VP 36.952 GAP 11.12 AZP 90.14 TAL 195.81 TAP 70.39 RCA 95.44 APO 150.63 V2 34.874

GP 16.21 ZAL 114.37 2AP 160.67 ETS _.57 2AE 128.62 ETE 167.14 ZAC 119.09 ETC 266.18 CLP-169.33

0LA -21.75 RAL 270.87 RA0 6567.6 VEL 11.659 PTH 2.05 VHP 7.350 OPA -8.07 RAP 271.35 ECC 1.2393

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1386.60 5.40 353.55 128.52 117.84 7 10 27 786.6 9.09 346.81

5539.41 28.31 257.75 134.55 90.68 13 56 42 4939.4 28.10 249.09

1175.20 4.0) 337.12 127.76 119.64 8 13 1 573.2 7.95 330.52

5228.04 29.87 234.84 134.55 88.81 15 28 5 4628.0 29.39 226.07

1058.97 .76 326.42 125.72 124.18 8 47 33 459.0 5.24 320.20
4915.O3 53.72 210.78 154.26 84.04 17 2 54 4515.0 52.55 201.75

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 4708.5 SGR 425.3 SG3 131.5 ST _38.9 ,SR 316.3 55 161.9

RRT -.5481RRF -.5774 RTF .8322 CRT .4952 CRS -.6504 CST .1644

S6B 4727.5 R23 .1419 RI3 -.8328 LSA 403.2 MSA 271.0 SSA 71.2

SG1 4714.1 SG2 355._ THA 177.15 ELI 401.0 EL2 232.5 ALF 41.O3

LAUNCH DATE (_T 19 1970 FLIGHT TIME l_'.g]O ARRIVAL DATE MAR 24 1971

HELIOCENTRIC CONIC

RL 149.00 LAL -.OO

RP 108.69 LAP -.39
RC 169.007 GL 5.19

PLANETOCENTRIC CONIC

C5 14.296 VHL 3.781

LNC_ AZMTH LNCH TIME
90.00 6 42 49

90.00 12 57 33

I00.00 7 51 8
1(30.00 14 31 55

110.00 B 31 30

110.00 16 8 2

DISTANCE 469.766

LCL 25.19 VL 26.441 GAL _-3.99 AZL 89.54 HCA 237.75 SMA 122.62 ECC .22557 INC .4569 Vl 29.904

LOP 262.94 VP 36.874 GAP 11.31 AZP 90.24 TAL 193.97 TAP 71.72 RCA 94.96 APO 150.28 V2 34.864

GP 15.40 2AL 110.97 2AP 161.72 ETS 53.15 ZAE 128.82 ETE 167.73 ZAC 118.28 ETC 266.86 CLP-170.03

0LA -L_.I9 RAL 274.46 RAO 6567.6 VEL 11.648 PTH 2.04 VHP 7.431 0PA -8.98 RAP 273.71

L-I TII._ INJ LAT INJ LONG INJ RT A.SC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT
1451.53 3.33 557.20 131.30 118.14 7 7 0 851.5 7.07

5466.89 28.25 252.45 137,26 88.02 _4 28 40 4866.9 27.68

1231.07 2.08 340.30 130.60 119.83 8 II 39 631.1 6.03

5162.57 29.68 229.98 137.18 86.26 15 57 fib 4562.6 28.85

1|04.54 -.98 328.79 128.69 124.17 8 49 55 504.5 3,50

4861.87 53.27 206.70 136.74 81_67 17 29 4 4261.9 31.76
OIFFERENTIAL CORRECTIONS

TOE .1810 TRA -.4154 TC3-6.237) BAU 1.1940

ROE .2106 RRA -.0714 RE3 .5521 FAU .0296)

FOE .1542 FRA .3899 FC3-1.7824 BSP 15181

8DE .2777 8RA .4215 6C3 6.2472 FSP -418

MIO-CCURSE EXECUTION ACCURACY

SGT 4772.0 SC,R 431.3 SG3 130.1

RRT -.5301 RRF -.5494 RTF .8349

SC,B 4791.4 R'23 .1229 RI) -.8)53

SGI 4777.5 SG2 365.3 THA 177.24

ECC 1.2353

INJ 2 LONG

350.51

243.83

333.75

221.27

322.59

197.79

ORBIT DETERMINATION ACCURACY

ST )68.4 _ 321.1 55 194.7

CRT .7892 CRS -.6958 CST -.2850

LSA 473.8 MSA 214.0 S$A 80.2

EL1 462.8 EL2 157.0 ALF 40.04

2272



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE OCT 19 1970

HELIOCENTRIC CONIC

RL 149.00 LAL -.00
RP 108.72 LAP -.57

RC 171.039 GL 4.59

PLANE TOCENTRIC CONIC
C5 14.160 VHL 3.763

LNOR ATNTH LNCH TIME

90.00 6 40 17

90.00 13 29 9

100.00 7 50 21

100,(30 1.5 I 47

110.00 8 34 4

110.00 16 34 33

FLIGHT TIME 158.00

DISTANCE 475.380

LOt. 25.]9 VL 26.374 GAL -3.51 AZL 89.34 HCA 240.92 5HA

LOP 266.1! VP 36.817 GAP IJ.51 AlP 90.32 TAL 19Z.12 TAP

GP 14.67 ZAL 107.43 ZAP 162.70 ET5 53.92 ZAE 129.01ETE

ARRIVAL CATE MAR 26 1971

122.23 ECC .22705 INC .6551 vl 29.904

73.04 RCA 94.47 APO 149.98 V2 34.855

168.25 ZAC 117.53 ETC 267.54 CLP-170.73

CLA -18.64 RAL 278.11RAO 6567.6 VEL 11.642 PTH 2.04 VHP

L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AZHTH INJ TIME

1512.91 1.35 .63 134.35 118.29 7 § 30

5401.26 E8.0! 247.66 140.13 85.64 14 59 1I

1286.82 .19 543.36 13].70 119.89 8 ll 48

5102.61 29.33 225.56 139.99 83.96 16 E6 49
1149.84 -2.72 _31.16 151.89 124.09 8 53 I4

4812.35 32.72 20Z.94 139.42 79.51 17 54 45
MIO-COUR,_ EXECUTION ACCURACY

S6T 4855.4 5_ 439.1 SG3 129.2

RRT -.5168 RRF -.5291RTF .8420

,_ 4875.2 _3 .1067 R13 -.8424

•_1 4860.7 $62 375.5 THA 177.3!

OIFFERENTIAL CORRECTIONS

TOE .2591 TRA -.2"/05 TC3-6.4042 BAU 1.2142

ROE .2130 RRA -.OB00 RC3 .3544 FAU .02841

FOE .1780 FRA .4195 FC3-1.7369 BSP 15663
BOE .3354 BRA .2821 8C3 6.4140 FSP -429

7.521CPA -9.76 RAP 276.12 ECC 1.2330

PO CST TIM INJ 2 LAT INJ 2 LONG

912.9 5.12 353.98

4801.3 27.11 239.11

686.8 4.17 336.83

4502.6 28.|9 216.94

549.8 1.78 324.95

4212.3 30.93 194.18

CRBIT CET£RMINATION ACCURACY

ST 439.9 5R 326.6 SS 221,2

CRT .9171CR_-.7173 CST -.5757

LSA 557.5 MSA 175.9 $SA 86.0

EL! 537.4 EL2 106.6 4LF 35.88

LAUNCH OATE OCT 19 1970 FLIGHT TIME 160.00 ARRIVAL DATE MAR 28 1971

HELIOCENTRIC CCNIC

RL 149.O0 LAL -.00
RiP 108.75 LAP -.76

RC 175.056 GL 5.89

PLANETOCENTRIC CONIC

C} 14.138 VHL 3,760 0LA -17.09 RAL 281.80 RAD 6567.6 VEL
LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 6 39 13 1572.39 -.57

90.00 13 59 40 5341.12 27.62

100.OO 7 50 45 1341.56 -1,67

I(30.O0 15 30 49 3047.I7 28,87

110.(30 8 37 24 1195.46 -4.45

110.(30 17 0 40 4766,04 32.09

DIFFERENTIAL CORRECTIONS

TOE .3691 TRA -.0896 TC3-6.4423 BALI 1.2194

ROE .2129 RRA -.0_21 RC3 ._463 FAU .0266,4

FOE .2162 FRA .4643 FC3-1.6313 BSP 15498

BDE .4261 8RA .1283 Be3 6.4516 FSP -407

DISTANCE 480.982

LOL 25.19 VL 26.308 GAL -3.01ATL 89.16 PICA 244.09 5_A

LOP 269.28 VP 3,6.761 GAP 11.72 AZP _O.37 TAL 190.26 TAP

GP 14.03 ZAL 103.79 ZAP 163.60 ETS 54.88 ZAE 129.18 ETE

121.84 ECC .22876 INC .8413 VI 29.904

74.36 RCA 93.97 APO 149.71 V2 34.846

168.72 ZAC 116.84 ETC 268.22 CLP-171.43

11.641 PTH 2.04 VHP 7.620 DPA -10.42 RAP 278.56 ECC 1.2327
|NJ LONG INJ RT ASC INJ AZNTH INJ TI_ PO CST TIM INJ 2 LAT ]NJ 2 LONG

3.94 137.65 118.31 7 5 26 972.4 3.22 357.31

243.3| 143.17 83.49 15 28 41 4741.1 26.43 234.84
346.36 137.03 119.85 8 13 7 741.6 2.32 339.84

221.50 142.99 81.87 16 54 56 4447.2 27.44 212.99

333.55 135.30 123.93 B f17 19 595.5 .03 327.33

199.47 142,31 77.54 18 213 6 4166.0 30.05 190.86

HIO-CCI./R,_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6T 4879.3 S6R 441.2 SG3 127.0 ST 582.5 SR 327.6 5S 262.6

RRT -.4916 RRF -.4953 RTF .8396 CRT .9605 CR8 -.7409 CST -.7793

Sr_4899.2R"Z3 .0919 R13 -.8399 LSA 695.8 HSA 158.4 SSA 79.2

5GI 4884.2 SG2 383.9 THA 177.44 ELI 663.5 EL2 80.1ALF 28.83

LAUNCH 0ATE OCT 19 1970

HELIOCENTRIC CONIC

RL 149.00 LAL -.00

RP 108.78 LAP -.94

RE 175.059 GL 7.09

PLANE TOCENTRI£ CONIC

C3 14.237 VHL 3.773

LNCH AZHTH LNCH TIME

90.00 6 39 15

9[3.00 14 29 17

1130.00 7 52 3

I(30.00 15 59 10

II0.00 8 41 17

110.00 17 26 25

FLIGHT TIME 162.00 ARRIVAL CAT[ _AR 30 1971

0ISTANCE 486.566

LOt. 25.19 VL 26.244 GAL -2.50 AZL 88.98 HCA 247126 SMA 121.46 ECC .23071

LOP 272.45 VP 36;707 GAP II.94 AZP 90.39 TAL 188.40 TAP 75.66 RCA 93.44

GP 13.45 ZAL I00.07 2AP 164.45 ETS 56.05 2AE 129.34 ETE 169.14 ZAC 116.18

INC 1.0178 Vl 29.904

APO 149.48 V2 34.837

ETC 268.89 CLP-172.11

CLA -15.55 RAL 285.51RAD 6567.6 VEL 11.646 PTH 2.04 VHP 7.728 CPA -10,97

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO CST TIN

1630.93 -2.46 7.21 141.16 118.22 7 6 25 1030.9

5285.65 _7.13 239.32 146.36 B1.55 15 57 Z3 _68_.7
1396.02 -3.51 349.36 140.58 119.70 8 15 19 796.0

4995.79 28.31 217.78 146.16 79.99 17 22 26 4395.8

1241.76 -6.21 335.98 138.91 123.68 9 I 59 641.8
4722.81 31,41 196.28 145.39 75.77 18 45 7 4122.8

RAP 281.02 ECC 1.2343

INJ 2 LAT INJ 2 LONG
1.34 .58

25.68 ?_3_,95

.47 342.83

26.64 209.38
-1.74 329.75

29.14 187.82

DIFFERENTIAL CORRECTIONS

TOE .4703 TRA .0850 TC3-6.4637 8AU 1.2319

ROE .2148 RRA -.1033 RC3 .3397 FAU .02530

FOE .2445 FRA .4994 FC3-1.5384 BSP 15677

BO£ .5170 BRA .1338 BC3 6.4726 FSP -402

LAUNCH 0ATE OCT 19 1970

HELIOCENTRIC CONIC
RL 149.00 LAL -.00

RP IOS.BO LAP -1.12
RC 177.047 GL 8.19

PLANETOCENTRIC CONIC

C3 14.464 VHL 3.B03

LNCH A2'MTH LNCH TINE

90.00 6 40 6

90,00 14 58 6
1(30.OO 7 54 1

1(30.OO 16 26 52

110.6)0 8 45

110.(30 17 51 45

OIFFERENTIAL CORRECTIONS

TOE .5722 TRA .2635 TC3-6.4387 BAU 1.2467

ROE .2176 RRA -.1146 RC3 .3312 FAU .02412

FOE .2689 FRA .5311 FC3-1.4435 8SP 15995

BOE .6121 ORA .2873 9C3 6.4472 FSP -405

MIO-G_URSE EXECUTION ACCURACY

SGT 4951.5 S6R 445.6 $63 125.4

RRT -.4729 RRF -.4712 RTF .8432

SC,B 4951,6 R23 .0793 RI3 -.8435

.SGI 49_6.1 _ 392.3 THA 177.54

FLIGHT TINE 164.00

DISTANCE 492.130

LOt. 25.19 VL 26.1B0 GAL -1.98 kZL 88.81H(A 250.43 SNA

LOP 275.-'61 VP }6.654 GAP 12.17 AFP 90.40 TAL 186.54 TAP

GP 12;93 2AL 96.29 2AP 165.23 ETS 57.43 ZAE 129.49 ETE

DLA -14.01RAL 289,23 RAO 6567.6 Vl[L 11.655 PTH 2.05 VHP

L-I TINE INJ LAT INJ LON6 |NJ RT AS( |NJ AZNTH INJ TIME
1689.11 -4.32 10.47 144.87 118.01 7 8 15

5234.46 26.56 235.68 149.75 79.81 16 25 21

1450.39 -5.34 352.37 144.31 119.45 8 18 12

4948.21 27.70 2|4._8 149.50 78.30 17 49 20

1288.94 -7.98 3_8.49 142.69 123.35 9 7 7

4682.63 30.70 193.37 148.66 74.18 19 9 47
MIO-ECORSE EXECUTION ACCURACY

SGT 4989.5 SC,R 4_0.1 SG3 123.7

RRT -.4561RRF -.4fl09 RIF .8489

5GB 5009;8 R_3 .0689 _13 -.8491

SGI 4993.7 5(;2 400.2 THA 177.63

ORBIT CETERMINATICN ACCURACY

ST 730.1 SR 329.9 SS 294.7

CRT .9543 CRS -.7506 CST -.8681
LSA 836.2 MSA 157.6 5SA 68.1

ELl 796.1 EL2 90.4 ALF 23.65

ARRIVAL 0ATE APR 1 1971

121.09 ECC .23292 INC 1.1860 Vl 29.904

76.96 RCA 92.89 APO 149.30 V2 34.829

169.51 ?AC 115.56 CTC 269.56 CLP-172.79

7.846 DPA -11.41 RAP 283.50 ECC 1.2380

PO CST TIM INJ 2 LAT INJ 2 LONG

1089.1 -.54 3.82
4634.5 24.88 227.41

850.6 -1.38 345.82

&348,2 ZS,B1 206.09

688.9 -3.54 332.21

4082.6 28.23 185.04

ORBIT DETERMINATION ACCURACY

ST 883.0 SR 332.2 SS 322.5

CRT .9372 ORS -.7550 CST -.9149

LSA 982.1MSA 162.2 SSA 57.4

ELI 937.1 EL2 109.2 ALF 19.70

2273



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 19 19,70

HELIOCENTRIC CONIC

RL 149.6)(] LAL -.636)

RP lOB.B3 LAP -1 .29

RC 179.(]21 GL 9.18

PLANE TOCENTRI C CONIC

C3 14.828 VHL 3.851

LNCH AZMTH LNCH TIME

9(].00 6 41 36

90.00 15 Z6 I0

I00.00 7 56 32

100.00 16 53 55

llO.O0 8 50 19

I163.063 18 16 38

FLIGHT TIME 166.00

LOL 25,19 VL

LOP 278,78 VP

GP 12,46 ZAL

OlSTANCE 497,676

26,118 GAL -1,43 AZL 88,65 HCA ?53,59 SMA

36,60} GAP 12,40 AZP 90,38 TAL 184,66 TAP

92,49 ZAP 165,96 ETS 59,05 ZAE 129,63 ETE

ARRIVAL DATE APR 3 1971

120,73 ECC .23541 INC 1,3478 Vl 29,9,04

78,25 RCA 92.31APO 149,15 v2 34,822

169,85 ZAC 114,97 ETC 270,22 CLP-173,47

CLA -12,48 RAL 292,94 RAD 6567,6 VEL II,671 PTH 2,05 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

1747.26 -6.17 15.74 148.77 |17.69 7 10 43

5187,36 25,95 ?32,37 1fl3,27 78,25 16 52 37

1505.51 -7.17 355.42 I4B.?? 119.10 8 ?I 37

4904 .}5 ?7.06 211 .?B 153.00 76.79 IB 15 40

1337.07 -9,77 341.06 146.64 122,92 9 12 36

4645,55 29,99 190,72 152,09 77,76 19 34 3

7,974 CPA -11,76 RAP 786.01ECC 1,7440

PO CST TIM INJ ? LAT INJ ? LONG

1147.3 -2.4? 7.07

4587.4 ?4.07 724.?O

905.5 -3,24 348,84

4304.3 24.97 2633.10

737.1 -5.37 334.74

4045,6 ?7.34 187.53

ORBIT 0ETERMINATION ACCURACY

ST I060.3 SR 33?.5 SS 355.0

CRT ,9173 CRS -.7592 CST -.9447

LSA 1153.3 MSA 16B.4 SSA 47.9,

ELl 1103.9 EL? 127.? ALF 16.27

DIFFERENTIAL CORRECTIONS MIO-COOR._ EXECUTION ACCURACY

TDE .6914 TRA .461_ TC3-6,3744 BAU 1.2§§3 SGT §0?7.5 SGR 452.0 SG3 121.B

ROE .?ZO0 RRA -.1270 RC3 .3173 FAU .02270 RRT -.4355 RRF -.4260 RTF ,8519

FOE .2985 FRA .5675 FC3-1.3756 BSP 16045 SGB 5047.8 R_3 .0585 RI3 -.8570
ODE ,7255 BRA ,4788 BE3 6.3324 FSP -395 SG| 5031,4 ,SG2 406,6 THA 177,74

LAUNCH DATE OCT 19 1970 FLIGHT TIME 168,00

HELIOCENTRIC CONIC OISTANCE 503,199

RL 149,O(] LAL -.00 LQ_ 75,19 VL ?6,057 GAL -,87 AIL 88,50 I'_CA 256,75 E,MA

RP 108.85 LAP -1,46 LOP 781,94 VP 36,553 GAP I?,65 AlP 90,34 TAL 187,79 TAP

RC IBO,9_O GL IO,06 GP 12,O3 IAL 88,69 ZAP 166,63 ETS 60,85 ZAE 129,77 ETE
PLANKTOCENTRIC CONIC

C3 15.340 VHL 3.917 CLA -I0.97 RAL 296.61 RAO 6567.6 VEL 11.693 PTH 2.06 VHP
LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 6 43 37 1805.52 -8.00

90.00 15 53 ?6 5144,34 ?5,32

1OO.00 7 59 27 1560.83 -8.99

100.00 17 20 17 4864,?6 26,40

110.00 8 55 15 1386.13 -11.57

1163.00 IB 40 59 4611.73 79.78

DIFFERENTIAL CORRECTIONS

TOE ,8178 TRA ,6657 TC3-6,1599 8AU 1,7648

ROE .ZZ37 RRA -,1394 RC3 ,3014 FAU .02141

FOE .3747 FRA ,6018 FC3-1,'_]SI BSP 16199
• 8DE .8430 BRA ,6801 8C3 6,1673 FSP -391

ARRIVAL DATE APR 5 1971

IEO.3B ECC .73819 INC 1.5047 VI ?9.904

79,54 RCA 91,71 APO 149,06 VZ 34,B15

170,16 ZAC 114.40 ETC ?70,BB CLP-174.14

B.II? OPA -17.07 RAP ?BB.53 ECC 1.7575
INJ LONG INJ RT ASC INJ AIMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

17.04 157,87 II7.75 7 13 4? I705.5 -4.29 I0.33

229.37 156.94 76.88 17 19 II 4544.3 ?3.?6 721.31

358.5? 157,79 118.63 8 75 ?B 960.B -5.10 351.89

208,48 156,64 75.45 18 41 71 4?64.3 24.15 700.41

343.72 150.74 177.39 9 18 ?I 786.1 -7.?? 337.33

188.34 155.67 71.52 19 57 51 4011.7 76.48 180.?B

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 5067,7 5GR 453,8 SG3 119,9 ST 1234,? SR 333.? SS 382.6

RRT -,4157 RRF -,4047 RTF .B563 CRT ,8986 CRS -,7598 CST -.9617

.$68 5087,9 RE3 ,0504 Rl3 -.8564 LSA 1322,4 MSA 174,5 SSA 463.B

$6| 5071.? SG? 417.4 THA 177.85 ELl 1270.5 EL? 142.0 ALF 13.B1

LAUNCH DATE OCT 19, 1970 FLIGHT TIME 170.00

._LIOCENTRIC CONIC DISTANCE 508.697

RL 149,,00 LAL -.00 LO_ 25.19 VL 25,99? GAL -,?9 AZL BB.}4 HCA 259,92 SMA

RP 16)B.B7 LAP -1.63 LCW_ 285.10 VP 36,504 GAP 12,92 AlP 90,?9 TAL IB0.91 TAP

RC I02.925 GL 10.82 6P II.65 ZAL 84.92 ZAP 167,76 ETS 6?.92 ZAE i79,.91ETE
PLANE TOCENTRIC CONIC

C3 16.015 VHL 4.00? DLA -9,49 RAL 300.27 RAG 6567.6 VEL II.727 PTH 2,07 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.6)6) 6 46 I 1863.91 -9,81

"-_.00 16 19 5? 5105.42 24,69

106).00 B ? 4? -1616.52 -10.79

1063.00 17 45 5? 48?8.05 ?5,76

I163.00 9 0 ZI 1436.01 -13.38

II0.00 19 4 43 4581.33 ?B.61

OlFFERENTIAL CORRECTIONS

TCE .9389 TRA .BBO? TC3-5.9392 BAU 1.2731

ROE ,2285 RRA -.1519 RC3 . .?_75 FAU ,0L;>009

FOE .3478 FRA .6363 FC3-1,0862 BSP 16348

BOE ,9,663 BRA -8937 BC3 5,9459 FSP -387

LAUNCH DATE OCT 19 1970

_ELIOCENTRIC CONIC

RL 149.00 LAL -,00 LOt- 75.19 VL ?5,938 GAL

RP lOB,B8 LAP -1,79 LOP 788,77 VP 36,457 GAP
RC 184.854 GL 11.48 GP

PLANETOCENTRIC CONIC

C3 16.869 VHL 4.107 0LA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 6 48 44 1972.37 -II.58

90.00 16 45 ?4 5070.7? ?4,09

100.00 8 6 17 1677.49 -I?.56

100.00 IB 10 37 4795.83 75.15

II0.00 9 5 34 1486,57 -15.17

110.00 19 ?7 44 4554,51 77.9_

DIFFERENTIAL CORRECTIONS

TOE 1.0766 TRA 1,1059 TC3-5,6717 BAU 1.7805

ROE ,7334 RRA -,1646 RC3 .7615 FAU ,01879

FOE .3769 FRA ,6774 FC3 -,9642 8SP 16475

ODE 1.1016 8RA I.I181 BC3 5.6777 FSP -377

INJ LCNG INJ RT ASC INJ AZMTH INJ TIME

20,38 157.01 116,70 7 17 5

??6,70 160.77 75.68 17 44 58

1.67 156.49 IIB.05 8 29 39

?05,98 160.40 74.?9 19 6 20

346.46 154.97 171.75 9 24 17

I86.73 159.39 70.43 20 71 4

MI0-CCURSE EXECUTION ACCURACY

SGT 5107.6 SGR 454.7 SG3 117.7

RRT -.3952 RRF -.3831RTF .8604

SGB 5177.8 RE3 .0443 R13 -.8605

S(,I 5105.8 SG? 417,4 THA 177.97

ARRIVAL DATE APR 7 1971

I70.04 ECC .24179 INC 1.6567 Vl 29.9,04

80.83 RCA 91.08 APO 149,.01 V2 34,809

|70.44 ZAC 113.84 ETC 271.53 CLP-174.BI

8.761 DPA -12,19 RAP 29,1.05 ECC 1,7636

PO CST TIM INJ ? LAT INJ ? LONG

I763.9 -6.15 13.62

4505.4 ?2.48 218.72

1016.5 -6.96 354.98

4778.1 ?3.36 198.01

836.0 -9.08 339.99

3981.3 ?5.67 178.28

ORBIT OETERMINATION ACCURACY

ST 1405.1 SR 333.8 SS 407.2

CRT ,BBI4 CRS -.7583 CST -.9,723

LSA 1489.? MSA IBO._ SSA 35.3

ELI 1436.0 EL2 154.3 ALF 11.97

FLIGHT TIME 177,00 ARRIVAL OATE APR 9 19,71

01STANCE 514,166

•3l AlL 88,19 WAZA ?63,08 SMA I19,71 ECC .?4474 INC l,B061 V1 29.9,04

13,20 AlP 00,2? TAL 179,03 TAP B?,ll RCA 90.41 APO 149,.0| v? 34,804

11.30 ZAL 81.71 lAP 167.84 ETS 65.75 ZAE 130.04 ETE 170.70 ZAC 113.79 ETC 272.18 CLP-175.47

-B,05 RAL 303,76 RAO 6567,7 VEL 11,758 PTH 2,08 VHP 8,4?? 0PA -I?.28 RAP 793.58 KEG 1,2776

INJ LONG INJ RT A_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

23.77 161.37 116.07 7 20 47

2?4.33 164.61 74.64 18 9 54

4._9 160.81 I17.35 8 34 4

203,78 164,78 73,28 19 30 33

349.?B 159.31 I?I.01 9 30 ?I

184.39 163.21 69,51 ?0 43 39
MI0-COURSE EXECUTION ACCURACY

SGT 5137.0 S(,R 453.7 SG3 I16.0

RRT -.3745 RRF -.3589 RTF .8638

SGB 5157.0 RE3 .0358 RI3 -.8639

,5431 5139.9 SG? 420.5 THA 178.09

1372.4 -7.98 16.93

4470.7 71.75 216.44

1077.5 -B.80 358.12

4195.8 ??.6? 195.90

B86.6 -10.95 342.72

3954.5 ?4,93 176,55

ORBIT DETERMINATION ACCURACY

ST 1579,1 SR 333.0 SS 435.3

CRT .B664 CRS -.7594 CST -.9BO?

LSA 1661,0 MSA I84.3 SSA 31,2

ELI 1605.5 EL? 163.6 ALF 10.46

?774



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATE OCT 19 197D

HELIOCENTRIC CONIC

RL 149.00 LAL -.O0

RP 108.90 LAP -I .95
RC 186.768 GL IZ.O3

PLANE TOCENTRZ C CONIC
Q

C5 17.920 VHL 4.133

LNCH ATMTH LNCH TIME
90.00 6 51 42

90.00 17 9 56

100.00 8 9 52

100.00 18 34 27

110.00 9 10 51

110.00 19 49 57

FLIGHT TIME 174.00 ARRIVAL DATE

01 STANCE 519.601

LOL 25.19 VL 25.880 GAL .94 AZL 88.05 HCA 266.24 SHA 119.39 ECC .24857 INC 1.9534 VJ 29.904

LOP 291.45 VP 36.411 GAP 13.50 AZP 9(3.13 TAL 177.16 TAP 83.40 RCA 89.71 APO 149.06 V2 34.799

GP 10.98 2'AL 77.59 ZAP 168.36 ETS 67.81 ZAE 130.16 ETE 170.94 ZAC 112.75 ETC 272.82 CLP-176.14

DLA °6.66 RAL 3(37.21 RA0 6567.7 V_'L 11.803 PTH 2.09 VHP 8.596 0PA -12.29 RAP 296.12 ECC 1,2949

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1980.76 -13.29 27.19 165.73 115.23 7 24 43 1380.8 -9.79 20.27

5040.31 23.52 222.28 168.59 73.77 18 33 57 4440.3 21 .07 214.47

1728.58 -14.29 8.15 165.23 116.54 8 38 41 1128-6 -10.62 1.29

4767.72 24.58 201.88 168.23 72.44 19 53 55 4167.7 21.95 194.08

1537.63 -16.94 352.18 163.75 120.14 9 36 29 937.6 -12.81 345.51

4531.44 27.42 182.83 167.12 68.74 21 5 29 3931 .4 24.28 175.07

APR II 1971

OIFFERENTIAL CCRRECTIONS

T0E 1.1933 TRA 1.3179 TC3-5.4167 BAU 1.2990
ROE .2415 RRA -.1753 RC3 .2427 FAU .01806

FOE .3908 FRA .6966 FC3 -.8726 8SP 17125

8OE 1.2175 BRA 1.3295 BC3 5.4LP'Z1 F.SP -394

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 5183.2 SGR 454.0 SG3 113.5 ST 1708.2 SR 334.7 85 446.4

RRT -.3583 RRF -.3447 RTF .8732 CRT .8545 CRS -.7573 CST -.9844
SC,8 5205.0 R_3 .0318 R13 -.8733 LSA 1786.9 MSA 188.4 SSA 27.9

SG| 5185.8 SG2 423.7 THA 178.19 EL1 1732.2 EL2 171.5 ALF 9.60

LAUNCH DATE OCT 19 1970 FLIGHT TIME 176.00 ARRIVAL DATE APR 13 1971

HELIOCENTRIC CONIC

RL 149.OO LAL -.[30

RP 108.91 LAP -2.10

RC 188.667 GL 12.47

PLANETOCENTRIC CONIC

C3 19.191 VHL 4._1
LNC_ A2_4TH LNCH TIHE

90.00 6 54 51

90.00 17 33 2B

10(3.00 8 13 41

I0(3.00 18 57 20

110.00 9 16 10

110.00 20 11 20

0ISTAI_E 525.005

LOL 25.19 VL 25.823 GAL 1.59 AZL 87.90 HCA 269.40 SMA 119.07 ECC .25279 INC 2.0997 Vl 29.904
LOP 294.59 VP 36.367 GAP 13.82 A2'P 90.02 TAL 173.28 TAP 84.68 RCA 88.97 APO 149.17 V2 34.795

GP 10.70 ZAL 74.06 ZAP 168.84 ETS 70.65 ZAE I_0.28 ETE 171.15 ZAC 112.22 ETC 273.45 CLP-176.80

0LA -5.32 RAL 310.56 RA0 6567.8 VEL 11.836 PTH 2.10 VHP 8.784 DPA -12.23

L-I TIME |NJ LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2039.OO -14.96 30.66 170.23 114.33 7 28 50 1439.0

5014.22 23.02 220.54 172.63 73.03 18 f17 3 4414.2
1784.69 -15.97 11.47 169.74 115.61 8 43 26 1184.7

4743.75 24.08 200.28 172.26 71.74 20 16 23 4143.8

1589.04 -18.67 555.16 168.28 119.17 9 42 39 989.0

4512.17 26.94 181.54 171.11 68.11 21 26 32 3912.2

OIFF_RENTIAL CCRRECTIONS MIO-C_sE EXECUTION ACCURACY

TOE 1.3576 TRA 1.5832 TC3-5.0409 8AU 1.2945 SGT 5194.6 SGR 450.5 SG3 111.9

ROE .2484 RRA -.1882 RC3 .2175 FAU .01656 RRT -.3327 RRF -.3178 RTF .8758
FOE .4222 FRA .7395 FC3 -.7470 8SP 16812 _ 5214.1 R23 .0260 R13 -.8759

8OE 1.3801 8RA 1.5943 Be3 5.0456 FSP -374 SGI 5196,8 SG2 424.7 THA 178.34

RAP 298.65 ECC 1.3158

[NJ 2 LAT INJ 2 LONG

-11.55 23.64
20.47 212.79

-12.40 4.51

21.36 192.54

-14.64 348.36

23.73 173.85

ORBIT 0ETERMINATZON ACCURACY

ST 1886.7 5R 333.3 S$ 474.1

CRT .8426 CRS -.7573 CST -.9884

LSA 1964.2 MSA 191.4 SSA 25.0

ELI 1907.7 EL2 177.5 ALF 8.54

LAUNCH 0ATE OCT 19 1970 FLIGHT TIME 178.00 ARRIVAL CATE APR 15 1971

HELIOCENTRIC CONIC 01STANCE 530.366

RL 149.00 LAL -.00 LOt. 25.19 VL 25.767 GAL 2.27 AZL 87.75 HCA 272.56 SMA 118.76 ECC .25747 INC Z_.458 Vl 29.904

RP 108.92 LAP -2.24 LOP 297.75 VP 36.324 GAP 14.16 AZP 89.90 TAL j73.41 TAP 85.97 RCA 88.19 APO 149.34 V2 34.791

RC 190.549 GL 12.81GP 10.43 ZAL 70.65 ZAP 169.26 ETS 73.77 ZAE 150.39 ETE 171.35 ZAC 1_1.69 ETC 274.06 CLP-177.46

PLANETOCENTRIC CONIC
C3 Z0.708 VHL 4.551 0LA -4.05 RAL 313.78 RA0-6567.8 VEL 11.920 PTH 2.12 VHP 8.987 CPA -12.11 RAP 301.17 ECC 1.3408

LNCH AZMTH LNCH TIME L-Z TIME INJ LAT INJ LONG INJ RT A$C INJ A2'HTH ZNJ T_ME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 6 58 8 2096.90 -16.55 34.17 174.80 113.31 7 33 5 1496.9 -13.26 27.04
90.00 17 55 56 4992.50 22.58 219.10 176.7_ 72.44 19 i9 8 4392.5 i9.96 2il.40

100./30 8 17 35 1840.65 -17.59 14.84 174.32 114.57 8 48 16 1240.6 -14.13 7.76

100.00 19 19 10 4724.01 23.66 198.97 176.35 71.17 20 37 54 4124.0 20.87 191.28
110.00 9 21 29 1640.61 -20.35 358.21 172.87 118.07 9 48 49 1040.6 -16.44 351.27

110.00 20 31 46 4496.80 26.54 180.52 175.15 67.63 21 46 43 3896.8 73.77 172.88

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE 1.5152 TRA 1.8476 TC3-4.6744 8AU 1.2952 SGT 5213.1--'5GR 446.7 SG3 110.0 ST L:_36.0 SR 332.8 SS 494.4

ROE .2574 RRA -.1997 RC3 .1935 FAU .01530 RRT -.3087 RRF -.2938 RTF .8804 CRT .8333 CRS -.7574 CST 9910

FOE .4481 FRA .7774 FC3 -.6398 6SP 16808 SGB 5232.2 R23 .0213 R| 3 -.8804 LSA 2112.4 MSA 193.8 SSA 22.8

8OE 1.5369 (_A 1.8583 8C3 4,6784 FSP -365 SGI 3214.9 SG2 424.8 THA 178.47 EL1 2054.9 EL2 182.3 ALF 7.82

LAUNCH DATE OCT 19 1970 FLIGHT TIME 180.00 ARRIVAL GATE

HELIOCENTRIC CONIC DISTANCE 535.679

RL 149.00 LAL -./30 LOt. 25.19 VL 25.712 GAL 2.99 ATL 87.61HCA 275.72 SHA 118.47 ECC .26263 INC 2.3925 VI 29.904

RP 108.93 LAP -2.38 LOP 3OO.91 VP 36.283 GAP 14.52 AZP 89.76 TAL 171.55 TAP 87.26 RCA 87.35 APO 149.58 V2 34.789

RC 192.414 GL 13.06 GP 10.19 ZAL 67.38 ZAP 169.64 ETS 77.16 ZAE 130.50 ETE 171.54 ZAC 111.16 ETC 274.67 CLP-17H.13

PLANETOCENTRIC CONIC

C3 22.502 VHL 4.744 DLA -2.85 RAL 316.88 RAO 6567.9 VEL 11.995 PTH 2.14 VHP 9.208 0PA -11 .92 RAP 303.69

LNCH AZMTH LNCH TIME L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST I/J4 INJ 2 LAT
90.00 7 1 32 2154.35 -18.06 37.70 179.43 112.18 7 37 26 1554.3 -14.90

90.00 18 17 16 4975.15 22.22 217.96 180.87 71.98 1_ 40 ll 4375.1 19.55

I(30.00 8 21 33 1896.24 -19.13 18.25 178.96 113.42 _ 53 9 1296,2 -15.80

I[30.O0 19 39 57 4708.49 23.31 197.94 180.46 70.74 20 58 25 4108.5 20.47

110.00 9 26 45 1692.15 -21.97 1.33 177.53 116.87 9 54 57 1092.2 -18.19

110.00 20 51 14 4485.34 26.24 179.76 179.22 67.27 22 6 O 3885.3 22.93

0IFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1 .6741 TRA 2.1210 TC3-4.3053 BAU 1.2962 SGT 5229.9 SGR 442.2 SG3 10B.0

ROE .2680 RR_ -.2103 RC3 .1703 FAU .01417 RRT -._845 RRF -.2704 RTF .8858

FOE .4722 FRA .8147 FC3 -.5451BSP 16885 _ 5248.6 R23 .0175 R13 -.8859

BOE 1.6954 8RA 2.1314 gO3 4.3087 FSP -360 SGJ 5231.4 S_2 423.8 THA 178.61

APR 17 1971

ECC 1.3703

INJ 2 LONG
30.46

210.30

11.04

190.30

354,24

172.17

ORBIT 0ETERMZNATION ACCURACY

ST 2167.0 SR 332.6 55 511.2

CRT .8259 CRS -.7580 CST -.9929

LSA 2242.6 MSA 195,6 SSA 21.0

ELI 2184.5 EL2 186.0 ALF 7.28

2275



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)
M

LAUNCH 0ATE OCT 19 1970 FLIGHT TII_ 16_.00 ARRIVAL 0ATE APR 19 1971

HELIOCENTRIC CCNIC

RL 149.00 LAL -.00

RP 108.94 LAP -?.51

RC 194,261 GL 13.73

PLAN[TOCENTRIC CONIC

C3 ?4.611 VHL 4.961

LNCH AZHTH LNCH TIM([

90.00 7 5 0

90.0O 18 37 29

I00.00 8 25 32

100.00 19 59 38
IX0.O0 9 31 57

110.00 21 9 43

0ZFFERENTIAL CCRRECTIONS

TOE 1.8389 TRA 2.4073 TC3-3.9335 8AU 1.2952
ROE .2800 RRA -.2199 RC3 .1480 FAU .01308

F0E .4962 FRA .853_ FC3 -.4600 BSP |6960
80E 1.8601BR4 2.4173 8C3 3.936Z FSP -354

0ISTANCE 540.939

LOL 75.19 VL 25.658 GAL 3.73 AZL 87.46 HCA 278.88 SHA 118.17 ECC .76833 INC 2.5409 VJ ?9.904

LOP 304.08 VP 36.?43 GAP 14.92 AZP 89.61 TAL 169.69 TAP 88.57 RCA 86.46 APO 149.88 V2 34.787

GP 9.97 ZAL 64.24 TAP 169.95 ETS 80.82 ZAE 130,60 ETE 171.72 ZAC 110.63 ETC 275.27 CLP-178.79

0LA -I.72 R4L 319.85 R4O 6568.0 VEL 12.083 PTH 2.16 VHP 9.447 0PA -11.66 RAP 306.19 ECC 1.4050

L-| TZI4E INJ LAT INJ LONG _NJ RT ASC JNJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ ? LC_NG

2211.21 -19.49 41.27 184.10 110.96 7 41 51 1611.2 -16.46 331_0
4961.07 21.94 217.10 185.02 71.63 20 0 11 4367.1 19.23 209.47

1951.40 -20.58 21.70 183.64 112.17 8 58 4 1351.4 -17.40 14.56

4697.11 23.05 197.L_ |84.60 70.42 21 17 55 4097.1 20.17 189.58
1743.53 -23.52 4.51 182.24 115.55 10 I 0 1143.5 -19.88 357.27

4477.74 26.04 179.16 183.3Z 67.03 22 24 20 3877.7 22.71 171.70

MI0-C£X_SE EXECUTION ACCURACY C_BIT 0ETE_ZNATION ACCURACY

S_T §242.0 SGR 436.7 SG3 106.I ST 2284.8 SR 332.3 SS 526.5
RRT -.25gO RRF -.2463 RTF .8916 CRT .8202 CRS -.7§93 C$T -.9944

5260.2 R_3 .0143 R13 -.8916 LSA 2359.8 MSA 196.8 5S4 19.4

_11 5243.3 5G2 421.7 THA 178.76 ELI 2301.1 £LZ 188.8 ALF 6.85

LAUNCH 0ATE OCT 19 1970 FLIGHT TINE 184.00 ARRIVAL 0ATE APR 11 1971

DISTANCE 546.136

LCL 25.19 VL 25.605 GAL 4.52 AZL 87.31HCA 282.03 5HA 117.89 ECC .27462 INC 2.6918 Vl 29.904

LCP 307.24 VP _,204 GAP |5.35 AZP 89.44 TAL |6_.85 TAP 89.89 RCA 85.51 APO 150.26 V2 34.786
GP 9.77 ZAL _1.26 ZAP 170.2! ITS 84.75 ZAE 130.68 ETE 171.88 ZAC 110.10 ETC 275.85 CLP-179.47

0LA -.67 RAL 3_.C_B RA0 6568.1 VEL 12.184 PTH E.19 VHP 9.708 OPA -11.35 RAP 308.68
L-Z T_NE _NJ LAT XNJ LONG ;NJ RT A_ INJ A_4TH INJ T;_ PO CST TIN INJ 2 LAT

L_67.36 -L_0.81 44.85 188._J3 109.64 7 46 18 1667.4 -17.95

4953.17 21.75 216.52 189.J8 71.40 20 19 7 4353.2 19.01

2005.99 -21.95 25.18 188.35 110.82 9 2 59 1406.0 -18.92

4689.78 _2.88 196.7_ 188.75 70.23 21 36 23 4089.8 19.98

1794.61 -24,98 7.77 186.99 114.13 I0 6 59 1194.6 -21.51

4473.91 25.94 179.01 187.44 66.92 22 41 45 387_.9 22.59

ECC 1.4457
INJ ? LONG

37,35

208.91

17.70

189.17

_34

171.46

CR61T 0ETERNINATION ACCURACY

ST 23_8.5 SR 332.0 SS 540.7

CRT .8161CRS -.7615 CST -.9955

LSA 2463.4 HSA 197.4 SSA 18.1

ELI 2403.9 EL? 190.6 ALF 6.5J

LAONCH 0ATE OCT 19 1970 FLIGHT TIME 186.00 ARRIVAL _AT[ APR 23 J971

HELIOCENTRIC CONIC 0IST_NCE 551.261

RL 149.00 L4L ".00 LOL 25.19 VL 25.554 GAL 5.34 AZL 87.15 HCA 285.19 _4

RP 108.94 LAP -?.75 LOP 310.40 VP 36.167 GAP 15.81 _ZP 89.25 TAL 166.03 T_P

RC 197.900 GL 13.35 GP 9.59 _AL 58.43 ZAP 170.41ETS 88.91 _AE 130.76 ETE

PLANETOCENTRIC CONIC

C3 _9.960 VHL 5.474 0LA .30 RAL 325.37 RA0 6568._ VEL |2.302 PTH 2.22 VHP
LNCH ATNTH LN(H T|N_ L-I T|N_ _NJ LAT

90.00 7 12 3 7322.71 -22.04

90.00 19 14 30 4948.30 21.64

100.00 8 33 3? 2059.88 -23.21

I00.00 20 35 4? 4686.36 22.81

110.00 9 42 6 1845.27 -26.35

110.00 21 43 38 4473.73 25.94
01FFER[NTIAL CORRECTIONS

TOE ?.1871TRA 3.0?63 TC3-3.2096 BAU 1.2863

ROE .3088 RRA -.2353 Re3 .IO70 FAU .01099
FOE .5453 FRA ,9346 FC3 -.3176 BSP 17109

60E 2.2088 BRA 3.0354 6C3 3.2114 FSP -_44

117.61ECC .28157 INC ?.8463 Vl ?9.904

91.22 RCA 84.50 4PO 150.73 V? 34,785

172.04 ZAC 109.57 ETC 276.41CLP 179.85

9.992 0PA -10.99 RAP 311.15 ECC 1.4931

ZNJ LONG INJ RT AS( INJ A274TH ZNJ TINE PO CST TIH 1NJ 2 LAT 1NJ ? LONG

48,45 193.52 108.25 7 50 46 1722.7 -19.34 40.81

216.20 193.34 71.28 20 36 58 4348.3 18,88 208.61

28.69 193.09 109.39 9 7 52 1459.9 -_0.35 21.06

196.49 192.90 70.13 21 53 49 4086.4 19.89 188.91

11.07 191.76 112.61 IO 12 51 1245.3 -23.05 3.46

179.00 191.55 66.91 22 58 12 3873.7 22._8 171.45
MIO-COURSE EXECUTiON ACCURACY ORBIT DETERMINATION ACCUR4C_

5GT 5155.6 SGR 4_2.9 SG3 102.4 ST 2481.0 SR 331.6 SS 554._

RRT -.L:_33 RRF -.J939 RTF .9037 CRT .8137 CRS -.7648 CST -.9963
5G8 5272.6 R_3 .009_ R13 -.9037 LSA 2556.0 XSA 197.4 554 17.0

5(11 5256.4 _G2 414,0 THA 179.06 EL1 2495.8 EL2 191.6 ALF 6.74

LAUNCH 0ATE OCT 19 1970 FLIGHT TINE 18e.00 4RRIVAL 0ATE APR ?5 1971

HELIOCENTRIC CONIC

RL 149.00 LAL -.00

RP 108.94 LAP -2.85

RC 199.690 GL I_.31

PLANETOCENTRIC CONIC

C3 33.318 VHL 5.77_

LNON A_4TH LNCH TINE
90.00 7 15 37

90.00 19 31 19

I00.00 8 37 31

I00.00 20 52 6

110.00 9 47 2

IIO.OO 21 59 5

O|8TANCE 556._0!
LQ. 25.19 VL 25.503 GAL 6.22 AZL 86.99 PICA 288.35 St44 117.34 ECC .28925 IN(. 3.0055 Vl 29.904

LOP 313.56 VP _6.132 GAP 16.32 AZP 89.05 TAL 164.22 TAP 9_.57 RCA 83.40 APO 151.29 V? 34.785

GP 9.42 ZAL 55.75 ZAP 170.54 ETS 93.27 ZAE 130.82 ETE 172.19 ZAC 109.04 ETC 276.96 CLP 179.15

0LA 1.19 R_L 327.93 RAO 6568.3 ','EL 12.437 PTH 2.25 VHP 10.302 0PA -10.58 R4P 313.59

L-I TINE |NJ LAT [NJ LONG INJ RT AS_ JNJ A2_4TH ZNJ TZHE PO CST TIN INJ 2 LAT
2377.15 -23.15 52.05 198.24 106.77 7 55 14 1777.1 -20.64

4947.28 21.62 216.13 197.49 71.25 20 53 46 4347.3 18.86

2112.98 -24.36 32.21 197.83 107.88 9 12 44 1513.0 -2t.69
4686.68 L=_Z.81 196,52 197.03 70.14 22 10 15 4086.7 19.90

1895,39 -27.62 14.42 196.55 1|1.00 10 18 37 1295.4 -24.51

4477.03 Z6.02 179.L_Z 195.65 67.01 23 13 42 3877.0 22.68

0IFFERENTIAL CORRECTIONS

TOE Z.3708 TRA 3.3600 TC3-2.8673 BAU 1.2778

ROE .3255 _RA -.2406 RC3 .0_9 FAU .Olool

FOE .5704 FRA .9780 FC3 -.2600 82_O 17194

BOE 2.3930 8RA 3.3686 8C3 2.8687 FSP -340

HID-COURSE EXECUTION ACCURACY

,$GT 5255.8 _GR 414.7 SG3 100.5

RRT -.1726 RRF -.1654 RTF .9102

SG8 5272.1 /_13 .0074 R13 -.910_.

_1 5256.3 ,S_2 408.4 THA 179.21

ECC 1.5483

JNJ ? LONG
44.28

208.s#
74,43

188.93

6.6?

171.65

CRBIT DETERNINATION ACCURACY

ST 2559.2 SR 331.0 SS 566.9

CRT .8127 CRS -.7688 CST -.9970

LSA 2634.6 _SA 196.7 8SA 16.0

_LI 2573.4 EL2 191.8 ALF 6.03

2276



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19701

LAUNCH 0ATE OCT 19 1970

HELIOCENTRIC CONIC

RL 149.00 LAL -.00

"RP 106.94 LAP -2.95

RC 201.461 GL 13,23

PLANETOCENTRZC CONIC

C3 57.2]0 VHL 6.102

LNCH A_'NTH LNCH TIME

90.00 7 19 10

90.00 19 47 Z

IOO.00 8 41 27

1OO.00 21 7 26

110.00 9 51 51

II0.00 22 1] 32

FLIGHT TIME 190.00 ARRIVAL GATE APR 27 1971

DISTANCE 561.24!

LOL 25.19 VL 15.453 GAL 7.15 kZL 86.8} HCA 191.51 SNA 117.08 ECC .19776 INC }.1707 Vl 29.904

LOP 316.7] VP ]6.097 GAP 16.87 AZP 88.84 TAL 162,45 TAP 93.95 RCA 82.22 APO 151.94 v2 34.786

GP 9.27 ZAL 5"].22 2AP 170.60 ETS 97.80 ZAE 130.87 ETE 172,33 ZAC 108.51 ETC 277.49 CLP 178.44

OLA 2.01 RAL 3]O.54 RAD 6568.5 VEL 12.-594 PTH 2.28 VHP 10.642 DPA -10.12 RAP 316.02 ECC !.6127

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2430.58 -24.16 55.64 Z02.95 105.24 7 59 41 1850.6 -21.83 47.75

4949.91 21.67 216,30 201.61 71.]2 11 9 31 4349.9 18.92 108.71

2165.19 -25.41 35.74 202.56 106.30 9 17 32 1565.2 -22.93 ?7,8?

4690.54 22.90 196.77 101.15 70.25 22 25 36 4090.5 20.00 189.17

1944.86 -28.78 17.80 L_1.54 |09.30 10 24 15 1344.9 -25.87 9.82

4483.64 26.20 179.65 199.73 67.22 23 28 15 3883.6 27.88 177.06

OIFFERI[NTIAL CORRECTIONS

TOE 2.5600 TRA ].7111 TC3-2.5437 8AU 1.2666

RO£ .3419 RRA -.2439 RC3 .0727 FAU .00907

FOE .5960 FRA 1.02_6 FC3 -.2110 BSP 17306

8DE 2.5830 BR4 3.7191 Be3 2.5447 FSP -336

MIO-COURS£ EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT 5251.0 _ 405.8 ,SG3 98.7 ST 2623.4 SR 330.2 SS 579.D
RRT -.1399 RRF -.1349 RTF .9168 CRT .8129 CRS -.7737 CST -.9976

SC,8 5266.7 R23 .0059 R13 -.9168 LSA 2699.6 MSA 19515 SSA 15,1

S_I 5251.3 SG2 40|.8 THA 179.38 ELI 2637.1 EL? 191 .] ALF 5.87

LAUNO4 DATE OCT 19 1970 FLIGHT TIME 192.00 ARRIVAL C4TE APR 29 1971

HELIOCENTRIC CONIC

RL 149.OO I._L -.(30

RP 108.93 LAP -3.04

RC 203.212 GL 13.11

PLANE T_.F_NTRIC COMIC

C] 41.791 VHL 6.465
LNCH AZ_WTH LNCH TIME

90.00 7 22 43

90.00 20 I YJ

1OO.DO 8 45 21

lO0.O0' 21 21 42

110.00 9 56 _.

110.00 22 27 0

LOL 25.19 VL

LOP 319.89 VP

GP 9.1 3 2AL

0ISTAN(E 566.064

25,405 GAL 8.14 A]'L 86.66 PICA 294.66 SMA 116.83 ECC .30718

36,065 GAP 17.48 AZP 88.60 TAL 160.70 TAP 95.37 RCA 80.94

50.85 ZAP 170.59 £T5 102.44 ZAE 130.90 ETE 172.47 ZAC 1(]7.97

DLA 2.76 RAL 332.62 RAD 6568.6 VEL 12.77] PTH 2.]2 VHP 11,016 0PA -9.62

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

248E.90 -2fl.05 59.22 207.63 10].66 8 4 6 1882.9

4955.99 21.81 216,70 205.70 71.48 21 24 15 4}56.0

2216.38 -26.34 39.26 207.27 104.67 9 22 17 1616.4
4697.74 23.07 197.24 20fl.22 70.44 22 40 0 4097.7

1993.55 .-29.82 21.20 206.13 107.53 1O 29 46 139].6

4493.]3 26.45 180.29 203.79 67.52 23 41 5} 3893.]

0IFFERENTIAL CORRECTIONS

TOE ?.7577 TR4 4.0824 TC3-?.2392 8AU 1.2515

ROE .]639 RRA -.2451 RE3 .0582 F4U .00816

FDE .6226 FRA 1.0718 FC3 -.1691BSP 17427

OOE 2.7816 BRA 4._897 8C] 2.2400 FSP -]3]

INC 3.3432 Vl ?9.904
APO 157.71 V2 34.788

ETC 278.00 CLP 177.72

RAP ]18,41ECC 1,6878

INJ_ LAT INJ 2 LONG

-?2,9? 51 ,19

19.08 209.09

-24.06 31 ,?0

20,19 189.62

-27.14 13.04

23.17 172.67

ORBIT 0ETERMINATION ACCURACY
ST ?676,3 5R }29.1 SS 591,]

CRT .8144 CRS -,7795 CST -.9980

LSA 275}.7 MSA 193.6 SSA 14.3
ELI 2689.7 EL? 190.0 ALF 5.75

MI0-COURSE EXECUTION ACCURACY

SGT 524J.9 S6R 396.2 SG3 96,9

RRT -.1046 RRF -.1019 RTF .9235

.%6 5256.8 R23 .0048 R13 -.9255

SG1 5?42.0 SG2 ]94.0 THA 179.54

LAUNCH CATE L.'_T 19 1970

HELIOCENTRIC CONIC

RL 149.0O LAL --00

RP 108.92 LAP -3,12

RC 204.94] GL 11.95

PLANETOCENTRIC CONIC

C3 47.171 VHL 6.864

LNCH AZMTH LNCH TIME

90,00 7 26 15

9O,OO 2O 15 12

100.00 B 49 12

10(3.00 21 ]4 57
110.OO I0 1 7

110.O(3 22 ]9 31

FLIGHT TIME 194.00

DISTANCE 570.746

LC_. 75.19 VL 25.357 GAL 9.19 AZL 86.48 HCA 297.82 SHA 116.58 ECC .31764 v1 29.904

LOP 32].06 VP 36.0}4 GAP 18.15 AZP 88.55 TAL 159.00 TAP 96.82 RCA 79.55 v? 34,790

GP 9.00 7AL 48.63 7AP 170.51ETS 107.15 ZAE 110.91ETE 172.60 ZAC 107.44 CLP 176.98

0LA 3.4] RAL 334.76 RA0 6568.8 VEL 12.980 PTH 2.37 VHP 11.428 _PA -9._8 RAP 320.77 ECC 1.7755

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

2533.99 -25.82 62.76 212,27 107.05 8 8 29 1934.0 -23.90 54.62

4965.27 22.O1 Z11.31 _09.74 71.7_ 2J 37 57 _365.3 19.36 _G9.68

2266.45 -27.15 42.75 711.94 10].00 9 26 58 1666.5 -25.09 34.56

4708.04 ?3.30 197.91 209.26 70.72 27 5} 25 4108.0 20.46 190.27

2041.35 -30.76 74.61 710.89 105.71 10 }5 8 1441.4 -28.29 16._8

4505.90 26.78 181.|2 207.81 67.91 23 54 37 3905.9 23.54 173.46

ARRIVAL CATE MAY ! 1971

INC 3,5247

APO 153.61

ETC 278,49

OIFFERENTIAL CCltR[CTIONS

TOE 2.9643 TRA 4._,Z.l_ TC3-1.9546 8AU 1.2317
ROE .3857 RR4 -.2436 RC3 .0456 FAU .00727

FOE .6506 FRA 1.1215 FC3 -.1336 8SP 1755]

8OE 2.989] 8RA 4.4827 8C3 1.9551FSP -]31

MI0-COURSE EXECUTION ACCURACY L-'RSIT CETERMINATION ACCURACY

SGT 52?7.9 SGR 386.1 SG] 95.1 ST 2718.3 SR }27.7 55 604.1

RRT -.0663 RRF -.0660 RTF .930? CRT .8170 CRS -.78C-_ CST -.9984

SG8 5242.1RZ3 .0040 RI3 -.9102 LSA 2797.3 MSA 191.Z SSA 13.5

$61 5228.0 SG? ]85.2 THA 179.72 ELI _731 .5 EL? 188.0 ALF 5.65

_LAUNCH DATE OCT 19 1970 FLIGHT TIME 196.00 ARRIVAL CATE HAY } 1971

HELIOCENTRIC CONIC

RL 149,00 LAL -,00

RP 108.91 LAP -3,19

RE 206.655 GL 12.77

PLANETCX_ENTRIC CONIC

C3 53.363 VHL 7.]05
LNCH A]'NTH LI_H TIME

90,00 7 29 45

90.00 20 27 42

I00.00 8 52 59

100.(30 21 47 10

110.00 I0 5 _4
II0.00 22 51 5

01STANCE 575,260

LOL 25.19 VL 25.311 GAL 10.33 AZL 86.28 PICA 300.98 SMA 116.34 ECC .37928

LOP ]?6,23 VP 36,004 GAP 18.89 AZP 88.08 TAL 157.]4 TAP 98.32 RCA 78.03
GP 8.88 ZAL 46.55 ZAP 170.35 ETS 111.87 ZAE 150.89 ETE 172.73 ZAC 106.9{3

OLA 4.03 RAL 336.77 RAO 6568.9 VEL 1].218 PTH 2.41 VHP 11.884 OPA -8.50

L-I TINE ZNJ LAT INJ I._ |NJ RT A,S_ |NJ A]qWTH INJ TIME PO CST TIM

2583.72 -26.48 66.Zfl 216.85 100.42 8 12 49 198].7

4977,55 22.27 218.11 213.73 72.04 21 50 40 4377.5
2315.26 -27.85 46.21 216.55 101.31 9 31 34 1715.]

4721.2"Z 23.59 19_.78 213.25 71.09 73 5 51 4121 .?

2088.12 -31.57 28.01 215.60 103.85 10 40 22 1488.1

4521.12 27.16 182.14 211.79 68.40 24 6 26 3921.1

OZYFERENTZAL O_RR_C I"I(_LS

TOE 3.1822 TRA 4.8955 TC3-1.6899 B,_J 1.2058
ROE .409"Z RRA -.2393 RC3 .0347 FAU .00637

FOE .6805 FRA 1.1793 FC3 -.1033 8SP 17662

_(_ 3.2O84 _I_A14,_14 _3 1 ._2 F_P -327

INC 3.7171 Vl 29.904

APO 154.65 v2 }4.79]

ETC ?78.96 CLP 176.2|

RAP 3?3,09 ECC 1.8787

INJ ? LAT INJ ? LONG

-?4,77 58,00

19.60 210.45

-76.01 37.90

2O.79 191.11

-29.]4 19.51

?].99 174.42

ORBIT_DETERMINATION ACCURACY

ST 2751.1SR 325.9 SS 618.0

CRT .82O7 CRS -.7932 CST -.9987

LSA 2832.2 MSA 188.0 SSA 17.8

ELI 2764.2 EL? 185.3 4LF 5.58

MID-COURS _r EXECUTION ACCURACY

S6T 5209.8 SGR 375.5 .%3 93.4

RRT -.D247 RRF -.0267 RTF .9369

_3._ RZ3 .0034 R13 -.9369

.%1 5209.8 .%2 375.4 THA 179,90
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH OATE OCT 19 1970

H_LIC._ENTRIC CONIC

RL 149.00 LAL -.00

RP 108.90 LAP -3.25

RC Z08.346 GL 12.55

PLANE TOCENTRIC CC_IC

C3 60.701 VHL 7.791
LNCH AZMTH LNCH TIME

90.00 7 33 14

90.00 20 39 10

100.00 8 56 43

100.00 21 58 22

110.00 10 9 53

110.00 23 I 42

FLIGHT TIME 198.00 ARRIVAL DATE MAY 5 1971

01STANCE 579.571

LOt 25.19 V_ 25.266 GAL II.55 AZL 86.08 HCA 304.14 SMA 116.11 ECC .34226 INC 3.9227 Vl 29.904

LOP ]29,39 VP 35.976 GAP 19.71 AZP 87,80 TAL 155.74 TAP 99.fl8 RCA 76.37 APO 155.85 V2 34.797

GP 8.77 IAL 44.62 ZAP 170,11ET$ 116,54 ZAE 130.84 ETE 172.86 ZAC 106.37 ETC 279.41 CLP 175.40

CLA 4.56 RAL 338.64 RAD 6569.1 VEL 13.495 PTH 2.47 VHP 12.39! OPA -7.90 RAP 325.37 ECC 1.9990

L-I TIME INJ LAT |NJ LCNG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2631.93 -27.03 69.68 221.35 98.79 B 17 6 2031.9 -25.53 61.33

4992.54 22.58 219.10 217.66 72.44 22 2 23 4392.5 19.96 211.40

2362.66 -28.44 49.61 221.09 99.61 9 36 6 1762.7 -26.82 4].19

4737.05 23.94 199.B3 217.18 71.54 23 17 19 41)7.1 21.19 192.11

2133.70 -32.26 31.39 2219.24 101.97 I0 45 26 1533.7 -30.28 22.73

4538.77 27.60 183.33 215.72 68.98 24 17 21 3938.8 24;49 175.54

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OR01T DETERMINATION ACCURACY

TOE 3.4142 TRA 5.3450 TC3-1.4442 OAU 1.1722 SGT 5188.2 SGR 364.6 503 91.7 ST 2776.4 SR 323.7 SS 633.6

ROE .4346 RRA -.2317 RC3 .0255 FAU .00544 RRT .0207 RRF .0166 RTF .9436 CRT .8254 CRS -.8013 CST -.9990

FOE .7150 FRA 1.2402 FC} -.0776 85,° 17733 S(,8 5201.0 RZ3 -.0031 R13 .9456 LSA 2860.1 MSA 184.3 5SA 12,2

OOE 3.4418 ORA 5.3501 003 1.4445 FSP -323 SGJ 5188.2 $62 364.5 THA .08 ELI 2789.2 EL2 181,9 ALF 5.57

LAUNCH DATE OCT 19 1970 FLIGHT TIME 200.00 ARRIVAL DATE MAY 7 1971

HELIOCENTRIC CONIC 01STANCE 583.635

RL 149.O0 LAL -.00 LOL 25.19 VL 25.222 GAL 12.88 AZL 85.86 HCA 307.30 5HA 115.88 ECC .35677 INC 4.1444 Vl 29.904

RP 108.89 LAP -3.30 LOP }_.56 VP 35.950 GAP 21],63 AZP 87,49 TAL 154.22 TAP 101.51 RCA 74.54 APO 157.23 V2 34.802
RC 210.O17 GL 12.32 GP 8.61 ZAL 42.84 ZAP 169.78 ET5 121.13 ZAE 130.75 ETE 173.00 ZAC 105.84 ETC 279.83 CLP 174.57

PLANET(X_ENTRIC CONIC

C3 69.365 VHL 8.329 DLA
LN_ ATMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME

90.00 7 36 42 2678.44 -27.47 73,01 225.74 97.17 8 ?I 20

90.00 213 49 56 5010.09 22.93 221].27 _21.51 72.92 22 13 6

I00.00 9 0 24 2408.45 -28.92 52.93 225.52 97.93 9 40 32

100.00 22 8 35 4755.32 24.33 201.05 221.03 72.07 23 27 50

110.00 10 14 4 2177.90 -32.84 34.71 224.80 100,08 10 50 27

110.00 23 11 24 4558.63 28.08 184.67 219.58 69.65 24 27 23

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 3.6631 TRA 5.8292 TC3-1.2172 8AU 1.1289 $GT 5164.0 _ 353.6 SG3 90.2

ROE .4620 RRA -.22111 RC3 .0180 FAU .00445 RRT .0703 RRF .0642 RTF .9501

FOE .7486 FR4 1.3072 FC3 -.055_ OSP 17745 $6B 5176.1 R'23 -.0029 RI3 .9501

BOE 3.6921 8RA 5.8334 803 1.2173 FSP -318 5(,1 5164.0 S(;2 352.7 THA .28

5.02 RAL 340.38 RAO 6569.3 VEL 13.810 PTH 2.52 VHP 12.956 0PA -7.28 RAP 327.61 ECC 2.1416

PO CST TIM INJ 2 LAT INJ ? LONG

2'078.4 -26.19 64.57

4410.i 20.38 212.52

1808.4 -27.52 44.41
4155,3 ZI.65 ]93.28

1577.9 -31.10 25.92

3958.6 25.05 176.8J

ORBIT DETERMINATION ACCURACY

ST 2795.1 9R 32I.J SS 651.4

CRT ,8310 CRS -.8J00 CST -.9992

LSA 2882.3 MSA 179.9 5SA 11.5

ELI 2807.9 EL? 177.8 ALF 5.48

LAUNCH OATE OCT 19 1970 FLIGHT TIME 202.00 ARRIVAL DATE HAY 9 1971

HELICKENTRI( CONIC

RL 149.00 LAL -.00

RP 108.87 LAP -3.34

RC 211.667 GL 12.07

PLANETOCENTRIC CONIC

C3 79.647 VHL 8.925

LNCH AZMTH LNCH TIME

90.00 7 40 7

90,00 20 58 59

100.00 9 4 1

I00.00 22 17 46
110,00 10 18 7

110.00 23_20 9

LOL Z5.19 VL

LOP 335.73 VP

GP 8.57 ZAL

DISTANCE 587.396

25.180 GAL 14.32 AZL 85.61HCA 310.46 SMA 115.67 ECC .37304 INC 4.3856 Vj 29.904

35.925 GAP 21.66 AZP 87.15 TAL 152.78 TAP 103.24 RCA 72.52 APO 158.82 vz 34,807

41.20 lAP 169.36 ETS 125.60 7AE 130.62 ETE 173.13 ZAC 105.31ETC _80.23 CLP 173.6_

OLA 5.41RAL 341.99 RA0 6569.6 VEL 14.177 PTH 2,58 VHP 13.589 CPA -6.64 RAP 329.79 ECC 2.3108

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2723.02 -27.80 76.23 230.00 95.59 8 25 30 2123.0 -26.74 67.7_
5029.96 23.32 221.59 225,27 73.47 ZZ 22 49 4430.0 20.84 213.80

245_.41 -29.29 56.15 229.83 96.28 9 44 53 1852.4 -ZS.II 47.54

4775.81 24.75 202.43 224.79 72.68 23 37 27 4175.8 22.14 194.60

2220.50 -33.30 37.95 229.23 98.22 10 55 7 1620.5 -31.81 29.04

4580.48 28.59 186.17 223._M_ 70.41 24 36 30 3980.5 75.65 178.23

OIFFERENTIAL CORRECTIONS

TOE 5.9320 TRA 6.3532 TC3-I.0079 BAU 1.0733

ROE .4917 RRA -.2Y342 RC3 .0120 FAU .003}6

FOE ,7882 FRA 1.3814 FC3 -.0365 8SP 17664

80E 3.9627 8RA 6.3564 8C3 1.0080 FSP -312

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SC,T 5137.6 S(,R 34_.7 SG3 88.7 ST 2800.2 SR 318.2 SS 671.9

RRT ,1244 RRF ,1168 RTF .9564 CRT .8376 CRS -.8194 CST -.9993

S(,8 5149.0 R_3 -.0028 R|3 .9564 LSA 2899.7 MSA 174.8 5SA 10.9

S(,J 5137.8 $47,2 340.0 THA .48 ELI 2820.9 EL2 173.0 ALF 5.44

LAUNCH DATE OCT 19 1970 FLIGHT TIME 204,00

HELIOCENTRIC CONIC

RL 149.00 LAL -.00 LOL 25.19 VL

RP 108.86 LAP -3.37 LCP 338.90 VP

RC 21_.296 GL 11.80 6P 8.49 IAL

PLANETOCENTRIC CONIC

C3 91.925 VML 9.588

LNCH AZMTH LNCH TIM£

90,00 7 43 31

90.00 ZI 7 17

1O0.00 9 7 34

100,00 22 25 55

110.00 10 22 2

110.00 23 27 57

OIFFERENTIAL CORRECTIONS

TOE 4.2247 TRA 6.9226 TC3 -.8161 8AU 1.0029

ROE .5141 RRA -.1829 RC3 .0074 FAU .00214

FOE .8323 FRA 1.4640 FC3 -.OL:_2 8SP 17472

8DE 4.2571 8RA 6.9250 8C3 .8161 FSP -}03

ARRIVAL OATE MAY 11 197]

01STANCE §90.780

25.140 GAL 15.91 AZL 85.35 MKA 313.62 5HA 115.47 ECC .39134 INC A.6507 Vl 29.904

35.903 GAP ';_d.82 AZP 86.79 TAL 1§|.45 TAP 105.07 RCA 70.28 APO 160.65 v2 34.813

39.71 ZAP 168.85 ET$ 129.92 ZAE 130.44 ETE 173.27 ZAC 104.79 ETC 280.61 CLP 172.74

0LA 5.74 RAL 343.45 RAO 65_.8 V_L 14.604 PTH 2.65 VHP 14.302 0PA -5.98 RAP 331.91 ECC 2.5128

_-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

_765.41 -18.05 79.30 234.11 94.07 8 29 36 2165.4 -27.19 70.74

5051.97 23.74 223.07 _8._ 74,10 22 31 _9 4452.0 21.33 215.22

2494.29 -29.56 59.23 233.98 94.67 9 49 8 1894.3 -28.60 50.56

4798.33 25.20 :_03.95 2Z8.45 73.36 23 45 53 4198.3 22.68 196.06

2261.25 -33.65 41.07 _3_.51 96.40 10 59 43 1661.2 -3_.40 32.06

4(_4.13 _9.IZ 187.81 227.05 71.24 24 44 41 4004.1 26.28 179.78
MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

,,_,T 5109.8 SGR 33_.2 ,503 87.3 ST 2816.4 SR 314.9 55 695.7
RRT .18_5 RRF .1746 RTF .9625 CRT .8451 CRS -.8296 CST -.9995

$68 5120.5 1_3 -.0029 RI3 .9625 LSA 2913.1MSA 169.2 SSA 10.3

5G! 5110.1 S_Z 326.6 THA .69 ELI 2829.0 EL2 i67.6 ALF 5.42

_278



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE OCT 19 1970

HELIOCENTRIC CONIC

RL 149.O0 LAL -.00

RP 108.e3 LAP -3.38

RE 214.903 GL 11.52

PLANE TOCENTRIC CONIC

C3 106.688 VHL 10.329

LNC_ A?NTH LNCH TIME

90.00 7 46 52

90.00 21 14 29

100.00 9 11 3

100.00 22 32 59

110.00 10 25 48

110.00 23 34 44

FLIGHT TIME Z06.00 ARRIVAL GATE MAY 13 1971

DISTANCE 593.695

LOL 25.19 VL 25.101 GAL 17.65 A?L 85.05 HCA 316.78 5_A 115,27 ECC .41199

LOP 342.08 VP 35.882 GAP 24.13 AZP 86.39 TAL 150.25 TAP 107.03 RCA 67.78

GP 8.40 ZAL 38.37 ZAP 168.24 ETS 134.07 ZAE 130.18 ETE 173.43 24( 104.28

INC 4.9454 VI 29.904

APO 162.76 V2 34.819
ETC 280.95 CLP 171.74

CLA 5.99 RAL 344.78 RAD 6570.0 VEL 15.101 PTH 2.72 VHP 15.109 GPA -5.33

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ 4ZNTH ZNJ T|ME PO CST TIM

2805,28 -28.21 82.21 238,02 92.62 6 33 37 2205.3

5075.97 24.18 224.69 232.45 74.80 22 39 5 4476.0

2533.76 -29.74 62.15 237.93 93.15 9 53 17 1933.9

4822.72 25.66 205.61 231.99 74.12 23 53 22 4222.7

2299.83 -33.90 44.06 257.60 94.65 lI 4 B 1699.8

4629.41 29.66 189.58 230.63 72.16 24 51 53 4029.4

RAP 333,96 ECC 2.7558
INJ 2 LAT INJ 2 LONG

-27.54 73.61

21.86 216.79

-28.99 53.43

23.24 197.66

-32.89 34.97

26.93 181.45

01FFER1ENTZAL CORRECTIONS MI0-COURS_ EXECUTION ACCURACY
TOE 4.5451 TRA 7.5443 TC3 -.6410 BAU .9142 SGT 5080.9 SGR 322.4 ,SG3 86.1

ROE .3596 RRA -.1555 RC3 .0043 FAU .00074 RRT .2477 RRF .2378 RTF .9683

F0E .8818 FRA 1.5564 FE3 -.0060 6SP 17160 5GB 5091.1R_3 -,0030 RI3 .9683

6OE 4.5794 6RA 7.5459 BE3 .6410 FSP -293 SGI 5081.5 SGZ 312.3 THA .90

LAUNO4 DATE OCT 19 1970 FLIGHT TIME Z08.00

HELIOCENTRIC CONIC DISTANCE 596.017

RL 149.00 LAL -,{30 LOL 25.19 VL 25.064 GAL 19.60 AZL 84.72 HCA 319.94 ._IA i15.09 ECE .43537

RP 108.81 LAP -3.39 LOP 345,25 VP 35.863 GAP 25,63 AZP 85.96 TAL 149,21 TAP 109.15 RCA 64.98

RC 216.489 GL 11.22 GP 8.32 2AL 37.19 ?AP 167.51ET$ 138.05 ZAE 129.85 ETE 173.59 ZAC 103.78

PLANETOCENTRIC CONIC

C3 124.580 VHL 11.162 DLA 6.17 RAL 345.95 RAO 6570.3 VEL 15.682 PTH 2.79 VHP 16.026 DPA -4.68
LNCH A2'NTH LNCH TINE L-I TIME INJ LAT |NJ LON6 |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 7 50 12 2842.25 -28.29 84.91 241,71 91,27 8 37 34 2242,3

90.00 21 20 30 5101.83 24.63 226.45 235.82 75.51 22 45 32 4501.8

100.00 9 14 28 2570.45 -29,85 64.88 241,67 91.72 9 57 19 1970.4

I00.00 _ 38 55 4848.86 26,14 207.41 235.39 74.95 23 59 44 4248.9

110.00 10 29 25 2335.90 -34.07 46,86 241.46 92.99 11 8 21 1735.9
110.00 23 40 28 4656.17 30.20 191.47 234.07 73.16 24 58 4 4056.2

DIFFERENTIAL CORRECTIONS MI0-COUR,_ EXECUTION ACCURACY

TOE 4.8969 TRA 8.2245 TC3 -.4823 BAU .8032 SGT 5050.8 SGR 313.7 SG3 84.9
ROE .5988 RRA -.1209 RC3 .0024 FAU-.O0090 RRT .3167 RRF .3063 RTF ,9736

FOE .9374 FRA 1.6601FC3 .0062 85P 16712 _ 5060.5 R23 -.0033 R13 .9736

BOE 4.9333 BRA 8,2254 8C3 .4823 FSP -281 SGI _0§1.8 SG2 297.5 THA I ,13

ORBIT DETERMINATION ACCURACY

ST 2819.9 SR 311.5 55 723.4

CRT .8535 ORS -.8403 CST -.9996

LSA 2923.Z MSA 163.0 SSA 9.8

ELl 2832.4 EL2 161.6 ALF 5.40

ARRIVAL GATE MAY 15 1971

INC 5.2770 VI 29.904

APO 165.19 V2 34.826

ETC 281.27 CLP 170.65

RAP 335.92 ECC 3.0503

INJ 2 LAT INJ 2 LONG
-27.82 76,28

22.4I 218.49

-29.29 36.11
23.82 199.38

-33.28 37.71

27.60 183.25

ORBIT DETERMINATION ACCURACY

ST 2818.3 SR 307.9 SS 755.5

CRT .8628 ORS -.8517 CST -.9997

LSA 2929.8 MSA 156.2 SSA 9.2

ELl 2830.8 EL_ 155.0 4LF 5.40

LAUNCH DATE OCT 19 1970 FLIGHT TIME 210.00

HELIOCENTRIC CONIC

RL 149.00 LAL -.00

RP 108.79 LAP -3.39

RC 218.051 GL 10.91

PLANETOCENTRIC CONIC

C3 146.450 VHL 12.102

LNCH 4ZMTH LNCH TIME

90.00 7 53 30

9D.OO _1 25 14

1130.00 9 17 49

I00.00 22 43 36

110.00 10 32 52

110.00 23 43 3

ARRIVAL CATE MAY 17 1971

DISTANCE 597.578

LOL 25.19 VL 25.030 GAL 21.77 AZL 84.34 HCA 323.10 SMA 114.92 ECC .46193

LOP 348.42 VP 35.847 GAP 27,35 AZP 85.47 TAL 148.37 TAP 111.47 RCA 61.83

GP 8.24 ZAL 36.18 ZAP 166.65 ETS 141.86 ZAE 129.42 ETE 173.77 ZAC 103.30

INC 5.6553 Vl 29.904

APO 168.00 v2 34.834

ETC 281.56 CLP 169.47

DLA 6.26 RAL 346.96 RAG 6570.6 VEL 16.364 PTH 2.86 VHP 17.076 DPA -4.06

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2875.86 -28.32 87.37 245.14 90.03 8 41 26 2275.9

5J29.50 _5.09 22S,35 239,03 76.42 22 50 44 4529.5

2603.91 -29.89 67.36 245.13 90.41 10 1 13 '_03.9

4876.68 26.61 L:_]9.34 238.61 75.86 24 4 53 4276.7

2369.03 -34.16 49.45 245.05 91.47 11 12 21 1769.0

4684.32 30,74 193.49 237.35 74.25 25 3 7 4084.3

RAP 337.79 ECC 3.4102

INJ 2 L4T INJ 2 LONG

-28.01 78.72

22.97 2_20.32

-29.51 58.58

24.41 201.24

-33.57 40.25

28.27 185.16

DIFFERENTIAL CORRECTIONS

TOE 5.2518 TRA 8.9_2 TC3 -.3484 8AU .6822

ROE .6418 RRA -.0782 RE3 .0014 FAU-.002§5

FOE .9932 FRA 1.7699 FC3 .0151 85P 16902

_E 5.2908 BRA 8,9_8S 8C3 .3484 FSP -282

LAU_ DATE OCT 19 1970

P_L IOCENTRIC CONIC

RL 149.00 LAL -.00

RP 108.76 LAP -3.38

RC 219.589 GL 10.59
PL4NE TOCENTRI C CONIC

C3 173.442 VHL 13,170

LNCH A2'MTH LNCH TIME

90.00 7 56 46

90.00 21 28 34

I[30.00 9 21 5

I00,00 22 46 56
110.00 10 36 8

II0.00 23 48 22
DIFFERENTIAL CORI_EC T 1ON5

TOE 5.6531 IRA 9.7317

ROE .6902 RRA -.O2flfl

FOE I .O588 FRA I .8964

00E 5.6951 BRA 9.7317

MI0-(.0URSE EXECUTION ACCURACY

5GT 5001,7 SGR 306,2 563 83.5

RRT .3879 RRF .3774 RTF .9784

5011.1 R_3 -,0037 RI3 .9784

S(;1 5003.2 SG2 282.1 THA 1.36

ORBIT DETERMINATION ACCURACY
ST 2795.4 SR 304.1 SS 787.7

CRT .8721CRS -.8627 CST -.9998

LSA 2916.3 MSA 149.2 SSA 8.6
ELI 2808.0 EL2 148.1 ALF 5.43

FLIGHT TIME 212.D0 ARRIVAL DATE MAY 19 1971

0ISTANCE 598.170

LCL 25.19 V_ 24.999 GAL 24.21A2L 83.91 HOt 326.26 SHA 114.76 ECC .49219

LOP 351.60 VP 35.833 GAP 29.35 AZP 84.93 TAL 147.77 TAP 114.03 RCA 58.28

GP 8.16 ZAL 35,37 ZAP 165.65 ETS 145,51 ZAE 128.87 ETE 173.96 ZAC 102.83

INC 6.0939 Vl 29.904

APO 171.25 vZ 34.842

ETC 281.82 CLP 168.16

OLA 6.26 RAL 347.78 RAO 6570.9 VEL 17.169 PTH 2,-94 VHP 18.285 OPA -3,46 RAP 339.53 ECC 3.8544

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'HTH INJ TIME
290fl,§7 -28.30 89.54 248.25 88.94 8 45 II

5158.98 25.54 230._J 242.02 77.34 22 54 33

2633.61 -29.88 69.57 248.28 89.25 10 4 59

4906.17 27.09 211.41 241.63 76.85 24 8 42

2398.73 -34.18 51.77 248.31 90.10 11 16 7

4713.82 31.26 195.63 240.45 75,41 25 6 56
MID-(.0URS_ EXECUTION ACCURACY

TC3 -.L>258 BAU .fl236 SGT 4954.1 _ 300.5 SG3 82.2

RE3 .0015 FAU-.OO470 RRT .4626 RRF .4523 RTF ,9827

FC3 ,0235 BSP 16810 $68 4963.3 R_3 -.0040 R13 .9827

BC3 .2258 FSP -277 SGI 4956.1 $62 266.3 THA 1.61

PO CST TIM INJ 2 LAT INJ 2 LONG
2305.6 -28.15 80.88

4559.0 23.54 222.29

2033,6 -29.67 60.77

4306.2 25.01 203.22

1798.7 -33.79 42.54

4113.8 28,94 187.19

ORBIT DETERMINATION ACCURACY

ST 2771.6 SR 300.3 SS 827.3

CRT ,8822 CRS -,8743 CST -.9998

LSA 2904.5 MSA 141.8 SSA 8.0

EL1 2784,3 EL2 140.8 ALF 5.47
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LAUNCH DATE OCT 19 1970 FLIGHT TIME 214.00 ARRIVAL CA TE HAY 21 1971

HELIOCENTRIC CONIC

RL 149.00 LAL -.O0

RP 108.74 LAP -3.36

RC _Zl.ID3 GL 10.26

_LANETOCENTRIC CONIC

C3 207.093 VHL 14,_9!

LNCH AZNTH tf_H TIN?
90.00 8 0 0

90.00 Zl 3O I7

100.OO 9 Z4 16

100.OO ZE 48 42
110./30 IO 39 13

110.00 23 5O I5

0IFFERENTIAL CORRECTIONS
TOE 6.0935 TRAIO.8015 TC3 -,1173 BAU .3150

ROE .7449 RRA .O_91 RE] .0024 FAU-,O0740

FOE I.I 310 FRA 2.0_96 FC3 .03(]9 8SP 1670_

_E 6.1389 ORaIO.6015 BE3 .1174 FSP -274

DISTANCE 597.502

L0L ?5.|9 VL 74.972 GAL 27.00 AZL 83.39 HCA 329.4? SMA

354.78 VP 35.823 GAP 31.66 AZP 84.30 TAL 147.48 TAP

GP B.08 Z4L 34.77 Z4P 164.47 ETS 146,98 Z4E 128.16 ETE

114.63 ECC .52673 INC 6.6118 vl 29.904

116.9{3 RCA 54.25 APO 175.00 vZ 34.851

174.18 ZAC 102.39 ETC 2H2.04 CLP 166.69

CL4 6,16 RAL 348,40 RAD.6571o2 VEL 18.177 PTH 3.0? VHP 19.686 DPA -2.91 RAP 341.14 ECC 4.4082

L-I TII_ INJ LAT INJ LONG IN| RT A._. INJ AZNTH INJ TIle_ PO CST TIN INJ ? LA T INJ 2 LONG

_930.74 -78.25 91.36 751.01 88.02 8 48 51 ?330.7 -2B.73 82.72

5190.37 ?5.99 232.58 244.77 78.35 ?? 56 48 4590.4 24.13 224.41

2658.94 -29.85 71.45 251.07 88.26 10 8 35 2058.9 -29.77 62.65

4937,41 27,55 213.6| 244.4[ 77,92 ?4 11 0 4337.4 75.61 205.35

2424.40 -34.17 53.77 251.20 88.91 lI 19 37 1874.4 -23.94 44.53
4744.71 31.77 197.89 743.5! 76.66 25 9 20 4144.7 29.61 189.35

MIC-COURSE EXECUTION ACCURACY ORBIT OETERMINATION 4CCURACY

._.,T 4901.4 _ 297.1 5.(.,3 81.0 ST 2740.1 SR 296.6 $5 873.2

RRT .5382 RRF .5286 RTF .9865 CRT .8926 CRS -.8867 CST -.9999

SG6 4910,4 R_3 -.0043 RI5 .9865 LSA 2888.0 MSA 134.0 SSA 7.5

$4;1 4904.0 ,_2 250.2 THA 1.87 ELI ?752.9 EL2 133.1 4LF 5,53

LAUNCH DATE O_T 19 1970 FLIGHT Tilde 216.00 ARRIVAL DATE MAY 23 1971

HELIC(ENTRIC CONIC

RL 149.00 LAL -.00

RP 108.7| LAP -3.33

RC 222.592 GL 9,90
PLAN[TOCENTRIC CONIC

C3 249.489 VHL 15.795

LN_ A2'MTH LNCH Tilde
90.00 8 _ 17

90.DO 21 30 10

IOO.00 9 27 Z2

1(30.00 22 48 42

110.00 10 42 3
110.OO 23 50 30

_IFFERENTIAL CORRECTIONS

TOE 6.5776 TRAJI.5_4| TC3 -.0272 8AU ,O7_3

ROE .8074 RRA ,1177 RC3 .0041 FAU-.OI08_

FOE 1.2176 FRA 2.2023 FC3 .0376 BSP 16564

BDE 6.6269 8R41J.f1547 BE3 .0226 FSP -?70

01STANCE 595.194

LOL 25.19 VL 24.94g GAL 30.18 AZL 82.76 HCA
LOP 357.96 VP 35.816 GAP 34,38 AZP 83.57 TAL

GP 7.99 ZAL ]4.4_ ZAP 163.09 ETS 152.31 2AE

332_58 SHA 114.51 ECC .56618 INC 7.2367 Vl 29.904
147.56 TAP 120.14 RCA 49.68 APO 179.35 v2 34.860

127.28 ETE I74.43 ZAC 101,98 ETC 282.24"CLP 165.04

OLA 5.95 RAL 348.79 RAO 6571.5 VEL 19.256 PTH 3.09 VHP 71.318 CPA -2.43 RAP 342.57 ECC 5.1060

L-I Tilde INJ LAT INJ LONG INJ RT AS_ INJ A1'HTH INJ Tilde PO CST TIM INJ 2 LAT INJ ? LONG

2950.59 -28.20 9"Z,83 253,54 87,30 8 51 22 2350.6 -28.28 84.17

5223.91 26.43 234.94 247.24 79.45 22 57 14 46?5.9 24.71 2Z6.69

2679.14 -29.80 72.95 253.43 87.47 10 12 J 2079.! -29.83 64.15

4970.60 28.00 215.97 246.91 79.09 24 II 33 4370.6 26.21 207.63

2445.36 -34.15 §5.4I 253.63 87.94 11 72 49 1845.4 -34.04 46.16
4777.14 32.75 200.30 245.91 78.01 25 10 7 4177.1 30.27 191.65

MI0-COURSE EXECUTION ACCURACY CROIT 0ETERMINATION ACCURACY

SGT 4843.0 5GR 296.3 SG3 79.9 ST 2700.2 _ 293.2 SS 926.7

RRT .6124 RRF .6039 RTF .9896 CRT .9033 CRS -.8980 CST -.9999

5(,(3 4852.0 Rv'_3 -.0046 RJ5 .9896 LS4 2867.0 MSA 126.0 SSA 6.9
5GI 4846,4 .T_2 234,| THA ?,15 ELi 2713.1 EL2 125.I ALF 5,61

LAUNCH OATE OCT 19 1970

HELIOCENTRIC CONIC

RL 149.00 LAL -.00

RP 108.68 LAP -3.28

RC 224.055 GL 9.53

PLANETOCENTRIC CONIC

C3 305.459 VHL 17.420

LNCH AZNTH LNCH TI_

90.00 8 6 21

90.00 21 27 55

|(30.DO 9 3O 20

100.00 22 46 37

I10.00 I0 44

II0.00 ?_ 48 48

FLIGHT TIME 218.00

DISTANCE 590.744

LOt. 25.19 VL 24.931 GAL 33.87 AZL 81.99 HCA 335.74 SMA 114.43 ECC .61114

LOP 1.14 VP 55.815 GAP 57.58 AZP 8_.69 TAL 148.11 TAP 123.84 RCA 44.50

GP 7.89 ZAL 34.37 ZAP 161.45 ETS 155.48 ZAE 126.16 ETE 174.72 ZAC 101.61

DLA 5.59 RAL 348.g0 RAO 6571.7 VEL 20.610 PTH 3.17 VHP _3,229 DPA -2.03

L-I TIM_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME _ CST TIM

2964.21 -28.15 93.85 255.19 86.80 8 55 46 2364.2

5259.97 26.86 ?37.49 249.38 80.67 22 55 35 4660.0

2693.32 -29.75 74.00 255.29 86.92 10 15 14 2093.3

5006.09 28.43 218.52 249.08 80.36 24 10 3 4406.1

2460.79 -34.08 56.61 255.55 87.23 11 25 39 1860.8

4811.39 32.71 202.86 248.20 79.47 25 9 0 4211.4

ARRIVAL DATE MAY 25 1971

INC 8.0109 Vl 29._r04

APO 184.36 V2 34.870

ETC 282.39 CLP 163.16

RAP 343.79 ECC 5.9942

INJ 2 LAT INJ 2 LONG

-28.30 85.16

25.29 229.17

-29.86 65.20

26.81 210.10

-34.09 47,36

3O.91 194.11

0IFFERENTIAL CdRR[CTIONS MIO-CCURSE EXECUTION ACCURA(Y ORBIT DETERMINATION ACCURACY

TOE 7.1059 TRA17.5904 TC3 .0600 8AU ,2449 _GT 4776.9 SGR 298.5 SG3 78.8 ST 2649.6 SR 290.0 SS 988.8

ROE .8795 RRA .2129 RC3 .0064 FAU-.O1533 RRT .6826 RRF .6753 RTF .9923 CRT .9140 CRS -.9097 CST -.9999

FOE 1.3138 FRA 2.3871 FC3 .O437 8SP 16406 SG8 4786.2 K"Z3 -.0047 RI3 .9923 LSA 2840.5 MSA 117.9 SSA 6.A

80E 7.1601 BRA17.5922 8C3 .0604 FSP -267 ,_I 478|.3 SG2 2|8.0 THA 2.45 ELI 2662.9 EL2 117.I ALF 5.72

, LAUNCH DATE OCT 19 1970 FLIGHT Tilde 2L:_.O0 ARRIVAL DATE MAY 27 J971

HELIOCENTRIC CONIC 0ISTANCE 583.515

RL 149.00 LAL -.00 LO&. 25.19 VL 24.921 GAL 38.|5 AZL 8|.00 HCA 338.89 SHA 114.37 ECC .66205 INC 9.0014 VJ 29.904

RP 208.64 LAP •-3.23 LOP 4.32 VP 35.816 GAP 41.38 AZP 81.59 TAL |49.23 TAP 128.12 RCA 38.65 APO 190.10 v2 34.881

RE 2?5.492 GL 9.14 GP 7.77 ZAL 34.66 ZAP 159.51 ET5 158.51 ZAE 124.76 ETE 175.05 ZAC 101.27 ETC 282.50 CLP 160.98
PLANETOCENTRIC CONIC

C3 372.803 VHL 19.308 DLA 5.07 RAL 348.69 RA0 6372.0 VEL LP'Z.229 PTH 3.25 VHP 25.476 OPA -1.76 RAP 544.76 ECC 7.1354

LNCH AZNTH LNCH Tilde L-I TIl4_ INJ LAT IN_ LONG INJ RT ASC |NJ AS_4TH INJ Tilde PO CST TIM INJ 2 LAT INJ ? LONG

90.00 8 9 28 2970.51 -28,13 94,28 256,45 86,57 8 58 58 2370,5 -28,30 85,62

90.00 21 23 6 5299,12 ?7.26 240.29 15J.13 82.01 12 51 25 4699.1 25.87 231.89

1(21.00 9 33 12 2700.44 -_9.72 74.53 25_.56 86.64 10 18 12 2100.4 -29.87 65.73

10{3.OO 22 42 3 5044.42 28.84 221.30 250.88 81.77 24 6 8 4444.4 27.40 217.79

110.00 10 46 55 2469.72 -34,05 57.31 256.85 86.82 11 28 5 1869.7 -54.12 48.06
110.00 23 44 5{3 4847.90 33.13 205.63 250.I2 81.05 25 5 37 4247.9 51.54 196.77

DIFFERENTIAL CORRECTIONS MIO-CCXJRSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE 7.6743 TRA13.7032 TC3 ,|298 BAU .6488 ._T 470_,4 5GR 304.1 SG_ 77,9 ST 2585.8 SR 287.3 $5 1060.5

ROE .9632 R_A .3270 RE3 .0093 FAU-.O1125 RRT .7460 RRF .7400 RTF .9944 CRT .9743 CRS -.9708 CST -.9999

FOE 1.4228 FRA 2.5961 FC3 ,0493 85P 16218 SG_ 471|.2 if'Z3 -.0048 RI3 .9943 LSA 7807,4 MSA 109.9 5SA 5.9
8DE 7.7345 BRA13.707! BE3 .1307 FSP -264 SGI 4706.9 5G2 202.3 THA 2.77 ELl 2599.4 EL2 109.1ALF 5.87
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